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Aberdeen, 260, 609, 981 
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Abram, 218 
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Altrincham, 424 
Amersham, 14, 178 
Arbroath, 609, 1013 
Argentine, 380, g, 931, 971 
Ashford (Kent), 260 
Ashton-under- Lyne, 94, 802, 464, 1018 
Aspull, 218 
Australia, 14, 55, 341, 685 
Austria, 302, 972 
Aylesbury, 807, 848, 1018 
Bangor, 260 
Barnstaple, 199, 464 
Barry, 645 
Barton (Lancashire), 889 
Battersea, 183, 890 
Beckenham, 182, 260, 981, 971, 1054 
Beeston, 880 
Belfast, 94, 802, 422, 668 
Belgium, 55 
Bermondsey, 15, 848, 10M 
Bexley, 182 
Billingham, 173, 260 
Birkenhead, 14, 132 
Birmingham, 685, 931 
Birtley, 94 
Bispham, 880 
Blackpool, 680, 726, 818 
Bolton, 380, 645 
Bo' ness, 464 
Bootle, 55 à 
Bovey Tracey, 960 
Bradford, 94, 260, 1018 
Brandon, 645 
Bray, 260 
Bridgend, 218 
Bridge of Weir, 645 
Briertield (Lancs.), 848 
Brighouse, 380, 569, 981 
Brighton, 14 
Bristol, 173, 218, 342, 380, 422, 726 
Buenos Ayres, 768 
Brumby and Frodingham, 931 
Bulgaria, 991 
Burmah, 685 
Burnley, 260, 609, 645, 971 
‘Burton, 971 
Bury, 14, 94, 685, 1054 
California, 645 
Camberwell, 465 
Canada, 173, 302, 880, 464, 807, 848, 971, 

1013, 1054 

Carlisle, 645 
Cape Town, 846 
Cardiff, 1059 
Carmarthen, 94, 464, 645 , 807 / 
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Сам проге, 465 
Cheadle and Gatley, 1018 
Cheltenham, 14, 260, 807 
Chertsey, 807 
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Chichester, 260, 342 
China, 972 
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City, 198, 173, 769 
Clayton-le-Moors, 218 
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Clitheroe, 726, 848 
Clonakilty, Co. Cork, 600 
Clyde Valley, 464, 768 
Coalisland, Co. Tyrone, 645 
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Cobham, 260 
Colne, 260, 802, 807 
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Coventry, 178, 802, 848, 1013 
Crewe, 55, 726 
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Crook, 609 
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Cuckfield (Sussex), 14 
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Dunfermline, 55, 94, 260, 685, 805 
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Epsom, 645 

Erdington, 261, 666 „ 

Exeter, 15 

Fuilsworth, 646 

Farnborough, 94 

Farnworth, 261 
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Leeds, 16 
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Shakerley, 183 
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Melbourne, 14, 302, 341, 769 
Merthyr, 686 
Mexico, 380 
Middlesbrough, 15 
Monmouth, 609, 807 
Montrose, 931 
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Mountam Ash, 380 
Mussoorie, 931 i 
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Nairn, 1014 
Natural History Museum, 218 
Neuth, 219 
Newcastle (Co. Down), 981 
Newmarket, 086 
Newport (Mon.). 848, 890 
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Northallerton, 609 
Northtleet, 56, 422, 609, 889 
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Norway, 6% 
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Ottawa, 173, 464 
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Portslade, 465 
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„ Shields, 56, 261 
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Howerby, 219 
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Staffordshire, 931 
Stalybridge, 261 
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Stevenage, 931 
Stockport, 422, 609, 807 
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„ -On-Trent, 726 
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Street lighting in the Gas Light and 
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Sunderland, 95, 807 
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‘Swanage, 95 
Swansea, 807, 849, 890 
Sweden, 726 
Swindon, 465 
Swinton and Pendlebury, 95, 303 
Switzerland, 178, 464 
Sydney, 341 
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Thetford, 47 
Thornhill, 261, 819 
Todmorden, 342, 381 
Toronto, 971 
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Trowbridge, 381, 1014 
Tunbridve Wells, 56, 646, 972 
Turkey, 431 
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Uitenhage, 646 
U. S. A., 219, 381 
Victoria, 769 
М Falls Power Co., 381, 569 
Wadebridge, 931 
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Waketield, 32 
Walmer, 972 
Walsall, 133 
Walthamstow, 174, 727 
Walton. 1014 
Ware, 5D. 726 
Warmley. 1069 
Warrington, 15, 56, 262, 422, 726, 769 
Watford, 66 
wW ath-on- Dearne, 208 
Wednesbury, 262, 465, 609, 931, 972 
Wert Africa, 764, 807 
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Wimbledon, 381, 569, 609, 939 
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Wisbech, 493 
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Worcester, 609, 808 
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Lindal Moor clectrical pumping plant, 
his, 053 
Liquidations, Dissolutions and, 14, 52, 
94, 130, 178, 218, 259, 302, 380, 421, 
464, 492. 608, 645. 645, 725, 767, 806, 
R47, 839, 939, 1013, 1054 
Live rail accidents in 1906, 351 
Liverpool and Distriet Electrical Asso- 
ciation, 250 
T Te puong manufacturing at, 
é 
Living in the U.S. and Canada, Wages 
E the cost ‘of, by D. W. Walton, 
.) 
Lloyd a о. Mr., and the Patents Act, 


1.осаі authorities, Supply of electrical 
fittings by, 765 
.  autborities, The L.G.B. and the 
accounts of, 205 
Lor omutives, Comparative performance 
a steam and electric, 
by А. H. Armstrong, 843, 
Зз 
Steam r. electric, 601 
London County Council electric power 
supply bill, 1 
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di power supply: Associated com. 
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es railways made in Germany, 674 


street traffic regulations, 519 
electrical trude meeting, A, 998 
Elcetrobns Co., 999 
Lendon's power supply, 179, 229, 835 
Lon: wheel-base trucks, by R. L. 
Acland, 563 
Lard Kelvin, 997, 1039, 1062 
[Herres in heavy alternating-current 
Cables. 597 
Port's Hoad and smoke nuisance, 754, 816 
Low-frequency oscillating arcs, Note on 
an oscillogeaphic study of, by 
J. T. Morris, 212 
-pre3ssurc. The case for, by A. C. 
Hanson, 153 
Int tender, Ethics of the, by I. 
Gorach. 125 
(.obrieation, Graphite, 47 
Lurie us nrc rectifier system, The 
ee rics, by H. L. Howard, 1057 
Lusitania, Turbines of the, 462 
Lyon- contract, A, 915 
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at, 911, 1012 
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MI AC HIINE or vice, Hanging an in- 
candescent lamp over 
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speed cutting tools, 118 
ои at Olympia, Some, 
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Machinery and its future development, 
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815 
Magnetic character of vessels, 153 
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^tisation, Kate of, 918 
anne Sir Philip, on edacation, 206 
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Maintenance costs on the “ District," 660 
anagement, Notes on business, 816 
Manchester and Salford electrical exhi- 
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А ая п centre for an electrical 
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Williams, 542 
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Manganin resistances, Variation of, 351 
Manufacturers and co-operation, 998 
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British, by W. O. 
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Manufactures, Power in, 610 
Manufacturing, Electrical, in the 
U. S.A., 463 
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in, 308 
International — electrical 
exhibition at, 768 
tunnel, 134 
Marylebone, Eleatricity supply develop- 
ment in, 693 
Masters r. men, 308 
Mathematics, Of mired, by W. M. M., 
585 
Matter, The constitution of, 247 
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the ss., 751 
M.E.A., Social amenities of the, 11 
Measurement of electrolytic resistance, 
Rapid, 98 
jower from turbines, 
‘he, 385 
of stock cable, 222 
Measurements, Telephonic transmis- 
sion, by B. S. Cohen 
and G. M. Shepherd, 
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Melting point of tungsten, HO 
Men, Masters v., 308 
Mercury vapour lamp as a factor in 
electricity supply develop- 
ment, 200 
T vapour lamps for office use, 631 
Ф vapour rectifiers, The prac- 
tical operation of, 994 
Metallic filament lamps, A.E.G., 492 
A filament lainps, British, 25 
" filament lamps, Cheap, 456 
Ч filament lamp developments, 
Sunbeam, 764 
" flament lamps, The present 
possibilities of, 85 
Meter approved, 970 
» Portable combination, 380 
Meters in Australia, Electricity, 54 
Method of determining the leading 
dimensions of large and high- 
speed continnous-current dynu- 
mos, A, by H. M. Hobart and 
А. G. Ellis, 396, 441, 473 
Metric system in America, The, 178 
Metropolitan electricity supply un- 
dertakings, 121 
Mexico, Eleetric power in, 795 
Milan Exhibition, 891 
Mills, Electrical driving in textile, 611 
Mines, Electrical accidents in, 877 
Electrical pumping at Lindal 
Moor, 653 
Electricity in Australian, 777 
Modern applications of elec- 
tricity to, 128 
Mining machinery, Fire and explo- 
sion-proof clectrical, 448 
ча plant, Electrical, 975 
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Model Engineering Exhibition, A, 671 
„ Specification, A, 286 
Montreal Electrical Exhibition, The, 
171, 302, 411, 116 
Moore vacuum-tube light. The, 39, 483 
Moral code for engineers, A, 325 
Motor bus, The. 287, 715 
omnibuses in Berlin, 430 
road, Proposed, 858 
The Cramp single-phase, by W. 
Cramp, 240 
Motors at Olympia, Johnson-Lundell 
direct-current, 574 
The commercial 
series, 474 
Municipal electric supply at Ealing, 879 
Electrical Association, Incor- 
porated, 3, 44 
Electrical Engineers (G reater 
London), The Associated, 
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m electricity in Sydney, 83 
š electricity supply to cotton 
mills, 470 
enterprise, THR ELECTRICAL 
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ATAL: Taxing British commercial 
travellers, 879 
National problem, Power as а, 418 
Nebraska, The electric power equipment 
of the U.S. ss., 403 
Nernst lamps, 463 
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ing working, A method of testing 
C., 598 


Neutral in high-tension systems, Earth. 


ing the, 761 
4, point, Farthing the, by E. V. 
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Newcastle-on-Tyne, The clectrical in- 
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Acme Patent Fire Alarm Co., 661 
Associated Battery Co., 143 
Bergtheil & Young, 739 
Birmingham Electrical Case Co., 67 
Booth Coils (Preliminary), 67 
Bovey Light aud Power Co., 1064 
British Automobile Improvements, 
272 
„ Carbide Factories, 67 
» Chilled Roll and Engineering 
Co., 387 
T Electrical Federation, 186 
Ў Electric Detonator Co.. 67 
Westinghouse Enginecrs’ 
Club, 1064 
Broadstone, 67 
Brook, Hirst & Co., 700 
Bude Electric Supply Co., 661 
Cablerie du Nord, 67 
Chipping Norton Electric Light and 
Power Co., 1064 
Chisholm Manufacturing Co., 230 
Christian & Phipps, 661 
Clyde Turbine Syndicate, 1063 
Cox & Co., H. W., 1063 
Crawford, I. * Sons, 272 
pn Electrical Construction Co., 
Doncaster Electrica) Co., 387 
Dublin and Central Ireland. Power 
Byndicate, 352 
Electric Locomotive’ Motor Propul- 
sion Co., 1063 
Electrical Manufacturing Co., 146 
Securities Trust, 67 
Electro-Medical Institute, 700 
Foster Are Lamp and Engineering 
Co., 230 
General Acoustic (London) Syndi- 
cate, 471 
Glover-Lyon Ventilation Co., 661 
Guernsey Electric Light and Power 
Co., 186 
Hendon Electric Supply Co., 67 
Heywood, 5. H., & Co., 311 
Hooghly River Electric Power Co., 
юз 
Huggett & Worthington, 862 
I. T. E. Electric Co., 661 
Jones, H. R., Wilson & Co., 186 
Kearney High. Speed Railway Co., £87 
L'Estrauge & Hay, 310 
Lighting and Heating Trust Co., 352 
London Electric Supply (Joint Com- 
mittee), 943 
Magnetic Clutches, 352 
McKenzie, Holland & Westinghouse 
Power Signal Co., 387 
Mander, A. F., Ltd., 700 
Maryi Loud-Speaking Telephone Co., 
901 
Missenden & District Electric Light 
and Power Co., 67 
Morris-Hawkins, 24 
Nilmclior (England), 272 
North-Eastern Electrical Stores, 67 
Oldfield, J. & R., Ltd., 904 
Premier Accumulator Co., 1063 
Pyrenees Electrical Society, 143 
Railway Construction Co., 67 
Rapid Light Controlling Syndicate, 279 
Rhondda Tramways Electric Supply 
Co., 272 
Robertson, W. H. A., & Co., 982 
Scottish Electropathie Institute, 143 
Simplex Gas-enyine Starters, 739 
Sligo & Arigna Railway and Mining 
Co., 904 
Société Anonyme des Accumulateurs, 
A. C. S., 272 
Spagnoletti, 311 
Spensers, Ltd., 904 
Stearn Electric Lamp Co., 789 
Steinthal, G. A., & Bovdell, 311 
Switch Electric Lamps, 25 
Torquay Tramways Co., 1064 
Tretorest Electrical Consumers Co., 
186 
Universal Patents Bureau, Ltd., 904 
Western Electric Co. (Australia), 105 
Wireless Telephony (Entertainments) 
Co., 143 
Wolfram (Tungsten) Metal Filiunent 
Lamps, 700 
Wright & Wood, 67 
„Z Electric Lamp Syndicate, 25 


New ELECTRICAL Devices, FITTINGS AND 


PLANT 

Acousticon, The Hutchison, 679 

Aluminium reflector fur Osram lamps, 

952 

Arc lamp lowering gear, 762, 535 

lamp, The Lucea, 680 

lamps, Dust-proof twin carbon, 
168 


3,9 
oD 


Automatic boiler feeding, 874 

Bailey's air compressor, 517 

Best & Lloyd's electric light fittings, 
495 

" Blaze flame lamp, The, 876 

Boiler feeding, Automatic, 874 

Bonnella's devices, 538 

Cable drum, 527 

Cannon Street, The electric lighting 
of, 800 


NEW ELECTRICAL DEVICES, FITTINGS AND 


PLANT- continued. 
Capstan lathes, 119 
Carron radiators, 505 
Charging plant, A new, 416 
Circuit breaker for a.c. motors, New, 
1004 
City, Electric lighting in the, 874 
Coal and ash handling at Hammer- 
sinith Electricity Works, Bennis, 
763 
Conduit bending machine, Simplex, 
жи 
Continuous-current transformer, 119 
Controller, New speed, 722 
Coupling, Simplex universal, 681 
Crane work, Holliek's patent motor 
for, e«t) 
Crompton-Blondel flame are lamp, 
914 
“Cryseleo |“ radiant lamp The, 517 
Donovan's switches and bell pushes, 
526 
Dowsing luminous radiators, 591 
Drake € Gorhai's are lamps, 604 
4, X Gorham's switchgear, 521 
Draucht indicator, 208 
Dust-proof twin carbon are lamps, 168 
Dynamoineter for testing rubber, &c., 


Eclipse arc lainps, 537 


Electric bells, 532 


Ме buffing machine, 544 
is capstans, 515 
horse clipper, 514 
power іп а paint works, 516 
sign letters, 509 
jè signs, 519 
tramway signals, 539 
winding gear, 627 
Electrical pyrometers, 520 
Electroansaznetie face plate. 800 
Electroseope, Gritlin's, 680 
Evered’s electric licht fittings, 498 
Face plate, Flectro-magnetic, 800 
Fire preventer, 914 
Fluxite, 527 
Foster lamp specialities, 503 
Fuse and switch clips, 827 
„  Martyn's patent watertight, 681 
Fuse-boards, New power, 296 
G.E.C. Armorite fittings, 502 
Griflin's electroscope, 680 
Grinding and polishing machine, 165 
Hammersmith  Eleetricity Works, 
Bennis coal and ash bandling at, 
763 
“ Handy” lamps and holders, and 
* Glowire " strip. 508 
Harbinger patent“ Standard“ metal- 
lic packing, 502 
Heating apparatus, Prometheus clec- 
trieal, КОО 
Electric (Electric & Ord- 
nance, 591 
plant for Japanese steel 
works, Large, 506 
Hich efficiency lighting units, 518 
Holliek's patent motor for high- speed 
crane work, 680 
Holmes, J. H., & Co.'s switches and 
instruments. 52-4 
Howard asphalt troughing, 517 
Hutchison acousticon, The, 679 
granic motor regulating panels, 591 
Illuminntions at the White City, Man- 
chester, 512 | 
Ignition gear for large gas engines, 
528 
„ Indispenso connector, The, 524 
Indicator for marine steam turbines, 
Torsion, 456 
Induced-draught stoves, 509 
Intercommunication telephone, New, 
006 
* Kalkos `“ tinned-tube conduit, 533 
Knife switeh, New, 607 
Kramos electric drilling equipments, 


» 


536 
Kryptol henting apparatus, 510 
Lathes, Capstan, 119 
Liquid starter, The O.8., 590 
Lowering gear, Arc lamp, 762 
Lubrication, 502 
“Lucea ` аге lamp, The, 680 
Lundberg specialities, 581 
Luxol electric siens, The, 1005 
MeGeoch's switch manufactures, 513 
“Magnet Juno" flame and other 
arc lamps, The, 504 
Major's insulating varnishes, 522 
Mure lli's electric fans, 501 
Martyn's patent motor-car terminal, 6 
a patent watertight fuse, 681 
Mercury vapour lamps, 512 
Metal core tame carbons, 499 
„% Metalik " lamp, The. 612 
Mining machinery, 539 
Moscicki condensers, 540 
Motor-driven disk grinders, 499 
for high-speed crane work, 
Hollick’s patent, 680 
gencrators, Vertically-ar- 
ranged, 6 
vs ‘Multum " manufactures, 952 
Nernst projector lanp, 762 
New bank standard, 496 
Ironclad D.P. switch, 525 
method of wiring portable lamps, 
&c., 511 
telephones, 966 
trancar switeh, 523 
„ tramway pole base, A, 533 
Oil switches, 531 


?9 


79 
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„Orling receiver and relay, 7 


Osler's cut glass and metal electric 
licht fittings, 496 

О.В. liquid starter, The, 599 

Ozone generators, 506 

Paraffin-electric motor sets, 966 


* 
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New ELECTRICAL DEVICES, FITTINGS AND 
PLANT— continued. 
Paul measuring instruments, 583 
Pendant, A modern adjustable, 456 
Peters’s patent lock nut, 1050 
“ Phictoria " lamp, The, 199 
Portable air compressor, 523 
s electric saws, 722 
Power press, Double-sided, 416 
Premier accumu'ators, 536 
Projector lamp, Nernst, 762 
Prometheus electric heating appara- 
tus. 800 
Pumping plant, A compact, 681 
Radiators, Dowsing luminous, 591 
Reason's new wall.plug meter and 
time switch, 528 
Receiver and relay, Orling, 7 
Recording voltmeter, New, 46, 517 
Reflector shades, 965 
Regulating panels, Igranic motor, 591 
Relay “ Statter " time-lag, 46, 517 
Retriever, A new trolley pole, 287, 297 
Rotary switch, New, 377 
Rubber, Dynainometer for testing, 47 
Sambidge's electric fittings, 499 
Sandycroft electrical mining appara- 
tus, E18 
Saws, Portable electric, 722 
Screws and terminals, &c., for elec- 
trical work, 515 
Ship's electric fittings, 498 
Silent electric organ-blower, 515 
Silvered glass reflectors, 505 
Simplex conduit bending machine, 331 
d universal coupling, 681 
Single Lever” telephone, 588 
Slide rules, Callender's, 1050 
Sinall power machines, 514 
Bome Ecksteiu-Heap switch speciali. 
ties, 529 
„  B.T.H. illuminating speciali- 
ties, 503 
„ пем motor control gear, 598 
Sound.proof telephone cabinet, 527 
Spagnoletti watt.hour meters, 532 
Speed controller, New, 722 
„ indicator, A new, 762 
Sperryn tumbler switches, 512 
Starter, The O.8. liquid, 590 
Starting and protecting alternating- 
ia motors, New method of, 
1] 
Statter time-lag relay, 46, 517 
Steering control for triuncars, Warner 
patent, 168 
dE gas plant for electric lighting, 
„Supplies“ radiators, 506 
Bwitch cut-out and magnetie lamp- 
holder, 525 
New knie, 607 
15 New rotary, З 
" The “ Marvel,” 287 
Switches and fuses, Veritys', 577 
т Waterprooting tumbler, 163 
ө, “Tripin” combination, 119 
Tapping machine, 517 
PEED ORE, New intercommunication, 
Terminal, Martyn's patent motor-car, 


Thomson“ pocket lamp, 505 
Thurstield's electric light fittings, 600 
Tool motors and dynamos, 544 
Torsion indicator for marine steam 
turbines, 456 
“Tripin ” combination switches, 119 
Transformer and hand - polishing 
machine, 504 
Trolley pole retriever, A new, 987, 297 
Tumbler switches, Waterprooting, 168 
Turbines, Torsion indicator for 
шагіпе steain, 456 
Universal manufactures, 530 
Venner shop window switch, 541 
Veritys’ manufactures, 507 
2 switches and fuses, 377 
у ertically arranged motor-generator, 6 
' Vietor” are hump, 965 
Voltmeter, New recording. 46 
Wandsworth plug and switches, 536 
Ward-Leonard motor starters, 537 
Warner patent steering control for 
trameurs, 168 
Wattmeter, New A.C., 416 
Westinghouse lamps, 508 
s small motors and acces- 
Й sories, 535 
W eston standard portable Multimeter, 
H* 
Winch, Shipyard, 207 
,» Portable electric, 331 
Wiring in damp situations, Surface, 46 
Workshop cranes, 208 | 


Newspaper and printing oftices, Elec- 
trical driving in American, by 
F. B., 360 
New York Subway, The air of the, 443 
» York railway accidents, 701 
» York spends, What, 950 
„ Zealand, 379, 1053 
„ Zealand electrical tariffs, 568, 929 
Niagara, Crossing, 350 
у» Developments at, by О, E. 
Ришар, Зах 
"n Falls degraded, 486 
5 Falls, The new Electrolytic 
тек Alkali Works at, 207 
ныс Electrical production of, 
кашы The fixation of atmospheric, 
e 
Nixon's Navigation Colliery, Crompton 
R plant at, 411 
иш run of 150.kw, alternator, A, 


Norway and electric power syndicates, 
Р, 


51 


Norwegian water power and foreign 


capital, 557 


G 


Bennett, A., 952 
Brooking, A. J., 230 
Brown, M. W., 982 
Burne, O., 1024 

Carter, A. J. II., 104 
Crosland, J., 280 
Evans, Sir D., 310 
Henshaw, Colonel F. C., 699 
Hodd, H. H., 25 
Holdeu, G., 620 

Kelvin, Lord, 997, 1039, 1062 
Kerr, Rev. J., 310 
Kineaid, J., 310 
Latfurgue, J. C. M., 982 
Mellwreith, J., 433 
Milburn, Sir J. D., 272 
Montgomery. C., 699 
Perkin, Sir W. H., 194 
Sautter, G. E., 104 
Shorrock, Samuel, 661 
Sykes. B., 272 

Tibbits, II., 104 
Walpole, Sir S., 66 
Wilkes, A., 903, 949 


OFFICIAL RrTURNS— 


A. B. P. Aceumulator Co., 580 
Accessories Manufacturing Co., 546 
Ackroyd & Best, Ltd., 860, 904 
Allen, W. I., Sons & Co., 662 
Aluminium Corporation, 580 
Anglo-Argentine Tramways Co., 186 
„ Iberian Electric Light and 
Power Co., 546 
4, Portuguese Telephone Co., 
471 
Armstrong Power Cao., 043 
Barnsley & District Electric Traction 
Co., 105 
Bi-Centrie Insnlating Co., 230 
Birmingham & Midland Motor-Omni- 
bus Co., 662 
- Electrical Case Co., 311 
Blackburn Starling & Co., 700 
Bornett, S., X Co., 43 
Braby, Frederick, & Co., 819 
Bray, G., & Co., 387 
M Markham & Reiss, 547 
Brecknell, Munro & Rogers, 105 
Brentford Elcctrie Supply Co., 739 
Bridgwater & District Electric Supply 
and Traction Co,, 220 
Britannia Ессе Lamp Works, 943 
British Aluminium Co., 230 
» Continental Electricity Co., 
700 
„ Electric Light & Power Co., 
662 
„  Ever-Ready Electrical Co., 20 
„ Hosiery & Electrolytie Bleach- 
ing Co., 662 
„ Insulated & Helsby Cables, 105 
„ Railway Trathe & Electrie Co., 
67 
„ Thomson- Houston Co., 904 
Brockie-Pell Are Garp Co., 105 
Bromley (Kent) Eleetrie Light and 
Power Co., 68 
Brompton & Kensington Electricity 
Supply €o., 311 
Brook, Hirst & Co., 982 
Brush Electrical Engineering Co., 739 
Bryant Trading Syndicate, 105 
Buenos Ayres & Belgrano Electric 
Tramways Co., 68 
T Ayres Eleetrie Light Co., 471 
Burgess Hill and District Electric 
Supply Co., 105 
Callender's Cable & Construction Co., 
SRT 
Camborne Electricity Supply, 230 
Cascade 1906) Power Co., 471 
Chepstow Electric Lighting & Power 
Co., 352 
Chili Telephone Co., 662 
Chilian Electric Tramway and Light 
Co., 662 
Chislehurst Electric Supply Co., 68 
City of Birmingham Tramways Co., 
187 
„ of London Electric Lighting Co., 
67 
Clarke, Stevenson & Co., 700 
Cleveland & Durham Electric Power, 
471 
Chloride Electrical Storage Co., 739 
Coatbridge and Airdrie Electric Sup- 
ply Co., 982 
Conduit & Insulation Co., 348 
Consolidated Eleetrieal Co., 662 
Signal Co., 982 
Supply Со., 230, 580 


* 


Controls, 105 
Cooper & Clegg, 904 
County Electric Traction Co., 352 
9 of Northampton Electric 
Power und "Traction Co., 311 
Cutler, Wardle & Co., 68 
Crompton & Co., 5-0 
Cryselco, 083 
Dewhurst's Engineering Co., 943 
Dick, Kerr & Co., 901 
Direct West India Cable Co., 904 
Dolaca Syndicate, 186 v 
Dolter Eleetric Traction, 852 
D.P. Battery Co., 68 
Drake & Gorham, 982 
Eastem Extension, Australasia and 
China Telegraph Co., 230 


OFFICIAL RETURNS — continued. 


Eastern Lift Co., 739 
Ecuador Telephone Co., 546 
Edison & Swan United Electric Light 
Co., 343 
Edmundson's Electricity Corporation, 
OBO 
Electrie Construction Co., 580 
Light Power and Storage Co., 
616 
Supply Corporation, 580 
Vehicles. Developtnents Co., 
952 
Electrical and General Investment 
Co., 547 
as Oil Refining Co., 546 
Power Storage Co., 67, 105, 
5м) 
Publishing Co., 662 
si Supply Co. for Spain, 546 
Fleetrolytic Alkali Co., 662, 733, 983 
Engineering Justrwnents, 230 
Evershed & Vignoles, 388 
Ferranti, 106, 982 
Fittings, 700 
Fladbury Electric Light and Power 
Co., 230 
Fleetwood and District Electrie Light 
and Power Syndicate, 602 
General Electric Co., 250 
Generators, 913 
Gent & Co., 67 
Gorseinon Eleetric Light Co., 511 
Halifax and Bermudas Cable Co., 819 
Hankow Light und Power Co., 68 
Harrington Elcetrie Light Co. (Long 
atom, 196 
Harwich Electrie Lighting and Tram- 
wavs Co. X 
Hellis Cell and Accumulator Co., 105 
Hendon Electrie Supply Co., 311 
Hirst, A., & Son, Ltd., 471 
Holloway Eleetrie Supply Co., 230 
Holman, James, & Co., 311, 662 
Houghton-le- Spring and District Elec- 
trie Lighting Co., 904 
Hove and Worthing Electric Tram- 
ways, 948 
Howard Asphalt Troughing Co., 67 
Hulett, D., & Co., 357 
Hfracombe Elcetrie Light and Power 
Co., 311 
THuminated Signs, 982 
Indo-European ‘Telegraph Co., 186 
Isle of Wisht Hlectrie Light and 
Tower Co., 913 
James & Browne, 68, 811, 546 
Jandus Are Lampand Electric Co., 662 
Jetley, 811 
Jones, H. R., Wilson & Co., 580 
Kaiser, J. M., Ltd. 
Kalgoorlie Electric Power and Light- 
ing Corporation, 68 
Keith, J., and Blackinan Co., 992 
Kingston & Co., 819 
Kratos, Ltd., 901 
Lancashire D»namo and Motor Co., 
105. 913 
т Light Railways Co., 166 
Laurence, Scott & Co., 07 
Leicestershire and Warwickshire 
Kacetric Power Syndicate, 230, 516 
Lewes and District Electric Supply 
Co., 311 
Leyland and Birmingham Rubber Co., 
904 
Limia Co., 105 
Lisbon Blectrie Tramways, 388 
Litholite, 913 
Llangzollen & District Electric Light 
and Power Co.. 887 
London Electric Fittings, 602 
T United Tramways, 105, 352 
Loughborough & District еселе 
Traction Syndicate, 311 
Lowden Electrie Lainp Co., 230 
Lowne Electric Clock & Appliances 
Co. 311 
Lucy, W., & Co., 105, 230 
Lunib Electrical Bleaching Co., 517 
Lyell, J. C., & Co., 230 
Malaga Electricity Co., 662 
Mander, A. F., & Co., 700 
Marconi International Marine Сом: 
munication Co., 105 
Martin & Jellicoe, 580, 904 
Maxim Electrical Co., 68, 580, 982 
May-Oatway Fire Appliances. 739 
Mevagissey Electric Supply Co., 106 
Monte Video Telephone Co., 982 
Moy, E. F., 64 
Nairobi Electrie Power & Lighting 
Co., 043 
Nalder Bros. & Thompson, 943 
National Electric Construction Co., 
68, 471 
Neware Lamp Syndicate, 5 
Neweastle-on-Tyne Electrie Supply 
Co., 105 
New Electric Rifle & Target Co., 68 
„ General Traction Co., 546 
„ Phonopore Telephone Co., 948 
Newquay Eleetric Light & Power Co., 
67. 136 | 
Nilmelior England), Ltd., 904 
North-Hastern Electrical Stores, 230 
„ Wales Power and Traction Co., 
230, TOO, 143 
Northwood Electric Light and Power 
Co., 106 
Okonite Co., 68 
Oliver Are Lamp, 105 
Oriental Telephone and Electric Co., 
64, 105 
Overend, J., & Sons, 186 
Parker, Thomas, 662 
Penrose, A. W., & Co., 662 
Perth. Electrio Tramways, 105 
кош bicetric Traction Co., 
1 


M 


` 
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OrriciaL Rurunns —cantinued, 
Pheonix Eleetrie Heating Co., 700 
Potteries Electric Traction Co., 471 
Pyrenees Electrical Society, 943 
Reed's Electrical Co., T39 
Reliance Works Co., 983 
Revrolle, A., € Ca., 68, 0602 
Rhondda Tramways Electric Supply 
Co., 385 
Robertson Electric Lamps, 352 
Rowbothanm & Co., 3584 
Rowland, Barnett & Co., 352 
Santoni, D., & Co., 63, 105, 230, 324, 739, 
904 
St. Austell and District Electric 
Lighting and Power Co., 105, 186 
Kantil, бх 
Santoni, D., & Co., 68, 105, 230, 324, 
тло, 004 
Scott, Ernest, & Mountain, 904 
Scottish House-to-House Electricity 
Co., V 
Siemens Bros.’ Dynamo Works, 68 
z Eleetrjieal Apphances, 230 
Simons Manufacturing Co., H3 
Sisson, W., & Co., 980 
Smith, F. W., & 0., 546 
South African L ghiting Association, 
a2 
es American Cable Со., 387 
s American Railway Construc- 
tion Co., 739 . 
„ Metropolitan Electric Light 
and Power Co., 043 
Spagnoletti. X19 
Standard Electric Co., 230 
Street, J. H., 105 
Butfolk Electricity Supply Co., 471 
Sunbeam Lamp Co., £46 
Supplies, 104 
Suter, F., X Co., 105 
Sykes Interlocking Мапа Co., 186 
Tasker, Sons & Co., 982 
Telephone Со. of Egypt, 68 
Thomas's Patents, 602 
Thomson-Davies Telephone System, 
105 
Totnes Eleetrieity Supply Co., 662 
Tramway Supplies, 004 
Treforest Electrical Consumers’ Co., 
Us? 
Tubes, 607 
Turbine Corporation, 904 
Twickenham and Teddington Electric 
supply Co., 220 
Тус? & Co., 52 
United River Plate Telephone Co., 
230, 55 
Urban Electrie Supply Co., 68, 230 
Uxbridge & District Electric Supply 
Co., 105 
Van Raden & Co., 10 
Variable Electvie Damp Syndicate, 471 
Vaughan & Son, Ltd., 904 
Walters Electrical Manufacturing 
Co., 811, 982 
Waterworks, Lighting and Power 
Investment Corporation, 67 
West Coast of America Telegraph 
Co., 186 
Western Electric Co. (Australia), N19 
Westinghouse Cooper. Hewitt Co., 860 
Metal Filament Lamp 
Co., МЮ 
White, Jacoby & Co., 105 
o J. G., & Co., 471 
Whittaker Bros., 842 
Windermere and District: Electricity 
Supply Co., 68 
Wisbech Eleetric Light and Power 
Co., 602 
Witney Electric Supply Co., 67 
Woodhouse & Baillie Riviera Co., 105 
Wright & Wood, 662 : 
Wycoinbe (Borough) Electric Light 
and Power Co., 68 
Yale Eleetrie Power Co., 904 
Yorkshire (West Riding) Electric 
‘Tramways Co., 230 


', 


Oil to turbines, Supplying, 735 
Old buildings, A business-getting system 
for, 62 
Olympia, Johnson-Lundell direct-cur- 
rent motors at, 574 
The Engineering and Ma- 
chinery Exhibition at, 560, 
518, 635, 706 
Oscillographie study of low-frequency 
oscillating ares, Note on an, by 
J. T. Morris, 212 
Oscilloiraphs, Hot-wire wattmeters and, 
by J. T. Irwin, 113 | 
Outlook on the European Continent, 
The, 301 : 
Overhead Distribution at Ebbw Vale, 
126 
Overtime, Equalisation and, 446 


ACKING for export, 834 


P. & О. Batti-Wallah's concert, 739 

Parallel connection of three-phase trans- 
formers, The, e30 

Paris Lighting Sectors, The, 1038 

Parliament, New eleetrical schemes to 
come before, 949 


PaRLIAMENTARY— 
Aberdeen Eleetricity Bill, 51 
Bills advanced, 171 
Central London Railway Bill, 91 
Communication with France, 91 
Coventry Corporation Bill, 51 
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PakLtaMENTAnY— continued. 
Electric lichting provisional orders, 
əl 
x Supply Corporation, 180 
Fleetriclans in the Royal Navy, 180 
Glasgow Corporation Bill, 130, 2F8 
King’s Norton & Northfield Urban 
Distriet Council, 13, 51 
Liversedve Electric Lighting, 91 
L. C. C. General Powers Bill, 257 
„ Tramways Bill, 12 
Londou Power Supply, 229 
; United Trainways. 51 
Manchester Corporation Tramways, 
13) 
Middesbrouch, Stockton-on-Tees, and 
Thernaby Tramways, 130 
New Bills, 1058 
North Metropolitan Electrie Supply 
Bill. 91 
Official test of electricity meters, 13 
post Осе telephone vote, 51 
Raw tenstall Corporation, 18 
Richmond (Surrey? Electricity Supply 
Bill, 91 
Royal A>sent, 51, 171, 229, 351 
Second Readings, 12, 51 
Telegraph (Money) Bill, 91, 130 
Third readings, 91, 130, 229, 208 
Tramway accidents, 253 
p Orders Confirmation Bill, 13 
Wireless Telegraph Convention, 51, 91 


Patent amendment, 725 
Patents Act, Mr. Lloyd-George and the, 
QU] 
and Desizns Act, 1907, The, 307, 
246, 445, 183 
Peat as fuel. 433 
fiel in Michigan, 794 
Ireland's salvation, 918 
Tre production of power from, by 
T. Tomlinson, 953 
„ The utilisation of, 1008 
Perforator, Kotyra keyboard. Wheat- 
stone, 935 
Personal, 95, 66, 104, 143, 179, 229, 272, 
310, 352, 387, 433, 470, 546, 580, 620, 
651, 609, 739, 779, 818, 860, 903, 942, 
9&2, 1024, 1064 
Peru, The electro-technical industry in, 
by Emile Guarini, 791 
Petrol-electrie motor-car, 1063 
Phouwraphic arcs, 1023 
Phowmetry in central stations, 45 
15 International Commission 
on, 271 
Physical laboratories of the University 
of Manchester, A record of 25 
years’ work, 479 
4 — Bocicty, , 760, 843, 1019 
Ficketiny, 470 
Picture telegraphy, Prof. Korn's 
ituipraved, by Dr. A. Gradenwitz, 
N23 
Pipe, Economic size ot, 162 
Planing-machine drive, Effect of fly- 
whee} in, 469 
Plat inuni market, The. 734 
m discovery in Russia, New, 139 
Paeamatic tools in workshops, The use 
ot, 127 
Poies, Concrete, 367, 386 
Poor.kLaw Institution machinery and 
encinecring, 778 
Poplar contract, A, 919 
Poreelain factory, Higrh-tension testing 
arrangements in a, 587 


+. 


Posgitilities of electrical develop- 
ments, 630 
sá of ometallic filament 


lamps, The present, 85 
Posumaster-General, Tramways and the, 


2—7 
Poet office destroyed Һу lightning, А, 
1633 
„ Otte methods, French and 


F:nslish, 854 
Power, Accessories and fittings for elec- 

tne lighting, heating and, 195 

„ and works employment, Electric, 
БҮР, 

. AS 4 national problem, 418 

-" tu-iness, Methods of securing, 
an2 

. distribution systems, A graphical 
method of determining the 
voltage drop in, 604 


- experiences, Some American 
electric, 190 
PN from blast furnaces, The 


economic distribution of elec- 
tric, 641 

E from peat, Production. of, by 
T. Tomlinson, 953 

d from tnrbines, The  nieasure- 
ment of, 385 

^ in manufactures, 610 

Officials and the new regulations, 
6:39 

„ onthe Witwatersrand, 765 

T plant, Industrial gas, 233 

eo piant, Large gas-electric, 801 

„ ombeme, Dublin & Central Ireland 
901 

„ supply for London, Associated 
companies and municipalities, 
қл) 

. supply Бу municipalities, Cheap, 
4 


a supply, London, 1, 179, 229, 835 
„ sviniicates, Norway and electric, 
ol 
tests for prospective customers, 
635 | 
: to drive twist drills, 990 
„ oo transnuseton, Kconomies in, 106 
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No. 1,545. 


LONDON COUNTY COUNCIL ELECTRIC 


SUPPLY BILL. 


IT looks almost as though the rejection of this Bill, to which 
we referred briefly last week, marks the conclusion for some 


time, at least, of any attempte to establish in London a 


central system of bulk and power supply. For Parliament 
has now had before it the three possible alternatives of 
dealing with the matter. 

In 1905 the proposal was to be carried out by private 
enterprise, and although this was endorsed by Committees of 
both Houses, and by the House of Commons upon the second 
reading, yet the supporters of municipalisation were enabled 
to “block ? the measure and prevent it from becoming law 
before the close of the Session. 

Next year, 1906, Parliament had before it a municipal 
scheme which proposed the establishment of a bulk under- 
taking by the County Council. This also was rejected, by a 
Committee consisting of six Liberal and Labour members 
out of a total of nine. The private Bills of the Administra- 
tive and London Companies, however, were not allowed to 
go to second reading, although their promoters were allowed, 
and even requested by the Government, to go to the expense 
of assisting the Committee to its conclusion upon the L.C.C. 
proposal. 

In 1907, owing to the elections of March last, Parliament 
has had before it a modified County Council scheme embody- 
ing a proposal for the co-operation of municipal and private 
enterprise. This, too, Parliament in its wisdom has seen fit 
to reject. The total expense involved—over £150,000 in 
all—has been so great that it is unlikely that private pro- 
moters will.be found to put forward further schemes which, 
however sound they may prove to be financially and tech- 
nically, are rejected upon other grounds. The chairman of 
the Parliamentary Committee of the County Council, more- 
over, has stated that the promotion of another County 
Council Bill will be а sheer waste of the ratepayers’ money, 
and it would thus appear as though a dead-lock had been 
reached. 

Ever since this controversy started there has been a good 
deal of misunderstanding as to the double object with which 
the initial schemes were introduced. The Administrative 
Bill, and the County Councill Bill, which was modelled upon 
it, provided primarily for the establishment of a bulk supply 
system from which existing undertakings would have the 
option of purchasing any additional power which the exten- 
sion of their businesses might render necessary in.the fatare, 
in place of extending their existing stations. The second 
object of these Bills waa to give a retail supply of power to 
large consumers in cases where, in the opinion of the Board 
of Trade, the existing undertakings could not supply them 
equally cheaply. This, however, is not the. part of the 
business in which the money lay, and was, as a matter of 


fact, more in the nature of a safeguard for the consumer, 


who, without it, might have been deprived of any benefits 
which concentration produced by the retailing distributing 
authority itself retaining them. 
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The real commercial value of the whole proposal lay in 
the smaller capital outlay which was necessary to erect a 
large station, and to put down the necessary transmission 
mains from that station into London, a3 compared with the 
cost of extending the existing stations. The lower working 
сові of a large generating station, and the gradual unification 
of the vatious systems of supply, were undoubtedly advan- 
tages not to be lost sight of, but the chief advantage was 
capital economy and the chief business would have been bulk 
supply. 

The price at which electric power is now being sold in 
London is so low that, in the majority of cases, the profit 
resulting therefrom is negligible. Thus, even if the existing 
power undertakings had lost the whole of their retail power 
business, we very much doubt whether they would have 
suffered financially. They would certainly have gained, or 
been able to gain, by bulk supply much greater advantages 
than they could possibly have lost from the competition for 
power. That this was co is pretty clearly proved by one rather 
remarkable phenomenon which passed unnoticed at the time, 
when it looked as if the Administrative Bill was going to 
pass, and when many of the existing companies made agree- 
ments with its promoters. There was just then a consider- 
able amount of quiet buying of London electric lighting 
shares by believers in the principle of concentration, and 
even by some of those interested in the large scheme. 

À better proof as to the advantages which the existing 
electric lighting undertakings in London would have derived 
from the establishment of & central system of this kind, 
whether by the Administrative Company or the County 
Council, could not be found. But this was not the only 
advantage. The establishment of a system on the lines then 
proposed with a tenure of 42, or possibly 50, years would 
have done a great deal towards giving the London companies 
that extension of life which they are seeking in their present 
Bill. Altogether, therefore, it seems, now that the proposal 
has not passed into being, somewhat ofa pity in the interests 
of electrical London, that those responsible for the manage- 
ment of the existing undertakings have been unable to see all 
that they had to gain from such a system, until too late. 
Their, perhaps, not unnatural fears that the purchase of 
electricity in bulk. in place of farther extensions to the 
generating machinery under their care, might have somewhat 
lessened the importance of their office, which, of course, bad 
a good deal to do with their hostility, were, to say the 
least, exaggerated, if not indeed unfounded. The increase 
of business which the economies of purchase in bulk would 
inevitably have brought to them would have probably 
compensated to a large extent, if not entirely, for the loss 
of, perhaps, the somewhat more interesting business of 
purchasing and running generating machinery, for the 
agreements which the London companies made with the 
Administrative Company in July, 1906, and which were 
appended to that Bill, clearly show that they had fully 
protected themselves ; but they were entered into too late to 
allow of the Bill being passed. 

But although those who have found the money for 
London's electrical enterprises may have lost somewhat by 
the failure to establish a central system of electrical 
generation, in the profits of which they were offered both a 
direct and an indirect share, a far greater loss has been 
suffered by the small user of electricity and by those engaged 
in the manufacture and sale of electrical apparatus. W bat- 
ever effect the proposed scheme would have had upon the 
existing undertakings, there is not the slightest doubt that 
it would have led to an enormous increase in the use of 
electricity and electrical apparatus in the Metropolis. Just 
as the fact of many millions of money having been sunk 
in providing London with additional transportation facili- 
ties has already led to a great increase in the amount 
of travelling done, so in the same way the fact 
that & body of financiers were willing to sink five 
or six millions in supplying London with cheap elec- 
tricity must inevitably have led to an enormous increase in 
its use. This is, of course, altogether independent of the 
profit which might or might not have been derived from 


such a scheme. That is a matter on which the 


financiers must be left to take care of themselves. That 
the small electrical contractor and power user have for many 
years to:come lost a golden opportunity will be realised more 
and more as time goes on, for it must be obvious to anyone 
who has taken the time to study the actual cost of elec- 
tricity production in London to-day, that a continuance of 
the present low prices for power is not to be expected. 
Already they have had a noticeable effect upon the returns 
of some of the West-end companies, and, as soon a8 power 
consumption reaches a figure approaching the light consump- 
tion, power prices will in all probability be raised in exactly 
the same way ав it has been found necessary by the trans- 
portation companies to raise their prices to the travelling 
public. 


A CHARTERED accountant lecturing to 
siudents said that no one was bold enough 
to lay down fixed rates at which depreciation ought to be 
charged under all conditions, but that considerable diversity 
of opinion existed among experts, as no two cases were exactly 
alike. 

That is true enovgh, but it is not possible or even desirable 
to attempt to put every undertaking of the same general 
nature, such, for instance, ав an electrical supply or a tram- 
way undertaking, on its own special and particular basis with 
regard to depreciation. Taken as a whole one English tram- 
way is very like another, and the average lives of the 
components of the power house, of the track, cars, and over- 
head line can be taken without much probability of error to 
be the actual lives of the components of any one system. 
Moreover, in order to determine the divergence of plant 
under special conditions from the average life figure, it would 
be necessary to prophesy after the event, which is an un- 
satisfactory financial procedure. Both in England and in 
America what is wanted is the definite and continued 
practical application of some reasonably probable approxima- 
tion to the average depreciation of tangible assets. Papers 
on the subject we do not lack, but practice lags sadly behind 
precept. Nobody can outstrip for long the Nemesis of 
depreciation, and least of all is he likely to escape who 
imitates the tactics of the ostrich in avoiding observation. 

If provision for the wasting of material, representing 
capital, is not made willingly, the market will correct the 
omission sooner or later in as unpleasant a way as any 
debt collector employs. 

The lecturer pointed out the fallacy of viewing the depre- 
ciation account as a loss similar to а reserve against bad 
debts, and explained that it does not involve taking money 
out of the business, and he proceeded to show that, during 
the first year’s life of new plant, it is often inadvisable to 
make any charge against depreciation ; while it is neither 
customary nor practicable, nor necessary to earmark earnings 
arising from what he called permanent property, such as 
piers, docks, railway tracks, telegraph lines, &c. "E. 

The reason for this seeming contradiction of statements 18 
that all such, works have, of necessity, to be maintained 
continually in perfect order out of revenue, and unless abso- 
lutely new work, which involves extended earning capacity, 
is done, new capital is not to be created. It should be an 
elementary proposition that doubling a railroad or tramway 
track is on an entirely different footing to renewing the 
rails, even with a more expensive pattern, or replacing wood 
with steel poles. In other words, wastage, wear and 
obsolescence must be met out of current or accamulated 
revenue, but increased productive power may be created out 
of new liabilities. 


Depreciation. 


THE market is still in a very sensitive 
condition, with more tendency to decline 
(in sympathy with securities generally) than to rise. The 
influence which keeps copper from steadying down to a 
reasonable hard price is that of the consumer's demand 
which has yet to be satisfied. Forced sales by speculators 
unable any longer to carry their stock are soon taken advan- 
tage of, and therefore the sharp drops occasioned by the 
putting of large quantities on the market are speedily checked. 


Copper. 
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Btocks have not increased, and do not seem inclined to 
begin to do so ; these returns, having naturally a considerable 
influence on the market, require olose attention on the part of 
miners to prevent dropping the stock to Consols prices. 
Curiously enough, there is generally a drop in price at the 
end of the month. 


THE ELEcTBRICAL REVIEW will but voice 
the sentiments of a very wide circle of 
admirers in the Postal Telegraph and 
Telephone Service, of members of the Institution of 
Electrical Engineers, and indeed of the electrical profession 
generally, in expressing hearty congratulations to Mr. 
John Gavey, C.B., late engineer-in-chief to the G.P.O. upon 
the honour of Knighthood which has been conferred upon 
him by the King in the list of Birthday Honours just 
announced. There are occasions when the public 
wondefs why honours fall to certain men, but this is 
oneof the cases where not only is the voice of the critic 
silent, but congratulation is heartily and unanimously 
accorded. Seldom has honour in the public service been 
more deservingly granted than in the case of Sir John Gavey. 
Of less direct electrical interest is the baronetcy conferred 
upon Sir Charles Scotter, chairman of the L. and S.W. 
Railway and the now absorbed Waterloo and City electric 
tube railway, and also chairman of a committee which is at 

t sitting to inquire into the working of Irish railways. 

. Walter Scott, who likewise becomes a baronet, was 
‚ associated with the contracting side of an early London tube 
railway. Prof. E. R. Lankester, LL. D., F. R. S., last year's 
president of the British Association, is appointed an ordinary 
member of the Civil Division of the Second Class of the 
Order of the Bath; and Dr. J. A. Ewing, F. R. S., is made 
an ordinary member of the Military Division of the Third 
Class. 


Birthday 
Honours. 


Tux Committee which has been con- 


The Wireless sidering the Convention which was signed 
Telegraph j 40 ” 
Convention. at Berlin last November, has agreed 


to report in favour of its ratification—if 
a majority of 5 to 4 can be called agreement. The report 
states that it will be advantageous to national and public 
interests to adhere to the Convention, and that it would be 
seriously detrimental to those interests to hold aloof; the 
Admiralty und War Office witnesses were unanimously of 
opinion that injury would be obviated and substantial 
advantages gained thereby; and in view of the material 
alterations in the Convention which were brought about by 
the British delegates, their influence at future conferences 
would be seriously weakened by the rejection of the pre- 
sent agreement. The narrowness of the majority is somewhat 
surprising, in the face of the weight of evidence that was 
given in favour of ratification, and it would be interesting to 
know on what grounds the minority based their adverse 
conclusions, However, it is now practically certain that 
this country will adhere to the Convention, and compulsory 
intercommunication will become an established fact next 


ear. 
The next thing, we suppose, will be the commencement 
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alleged infringements of patente, that was hinted at by 
Mr. Marconi in his evidence before the Committee. 
How serious a view the company takes of the matter may 
be gathered from the fact that it has issued a circular to the 
shareholders, stating that the directors have decided to 
postpone the issue of tbeir report and balance-sheet until 
the intentions of the Government are known. 

Our opinions as to the mode in which the affairs of the 
company have been conducted are too well known to need 
repetition ; but, nevertheless, we should feel disposed to 
sympathise with the shareholders were we not convinced 
that not only national interests, but also their own, will be 
advantaged under the new régime. By steady development 
on sound business lines, the company should now be able to 
make good the errors of the past, and, in view of the 
substantial lead that it has gained in ship-to-shore tele- 
graphy, in spite of those errors, the chances are all in its 
avour., 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


(Continued from Vol. 60, paye 1042.) 


Cheap Power Supply by Municipalities. 


Mr. C. E. C. Shawfield, in his paper on “ Cheap Power 
Supply by Municipalities," submits a maxim“ Adjust the 
tariff to suit the competition, and the cost of production 
will adjust itself to the tariff." 

We would admire the splendid tact possessed by any 
engineer who could inspire his committee with sufficient 
confidence to adopt such tactics, but, we are curious to know 
whether or not a time limit would be specified to allow the 
cost of production to adjust itself to the tariff, and also a 
limit to the ratepayers’ endurance in meeting the amount 
of deficit each year. : ‘ 

If it were possible to connect tothe mains the full amonnt 
of load necessary to offer the minimum charge for supply 
simultaneously with the completion of a system or extension 
of any given system, undertakers would occupy a very 
fortunate position indeed in competing with other forms of 
motive power. But, unfortunately, in building up a load 
the process is gradual, and even in large industrial areas, 
before the uisition of some 8,000 Н.Р. of motor con- 
nections (which is approximately equivalent to the 2,000-K W. 
installation in Mr. Shawfield’s hypothetical case), consider- 
able time must elapse, during which period consumers must 
pay in the price of energy, all charges upon dormant, in 
addition to revenue-earning capital, or the ratepayers must 
suffer. 

The policy suggested is not new, as it has been vigorously 
applied in at least one borough within our knowledge 
during the past 12 ог 18 months, and we must confess that 
we are awaiting the result with considerable interest. 

We observe that Mr. Shawfield is opposed to the maxi- 
mum demand system, and probably every engineer and con- 
sumer in the kingdom is in accord with him in some degree, 
but it is futile to oppose a system that is elementarily equit- 
able unless an alternative system is offered, more advanced 
in methods of equity and application. 

Mr. Shawfield does not do this, he advocates “a maxi- 
mum price for motive power purposes not exceeding 1d. to 
any but the quite smal] consumers, farther than this it 
would be necessary in the case of large works using over one 
million units per annum to offer a rate of 3d. per unit or 
less, and in the case of still larger manufacturers, the rates 
quoted may fall as low as Id. per unit." The assumption 
here is that the price per unit ought to be based upon the 
annual consumption of each manufacturer, and we presume 
by this method of calculation that a consumer using 1} 
million unite or thereabouts per annum, would be entitled to 
the jd. rate. If wetake a case where the maximum demand 
of an individual consumer is 1,000 Kw. with eight hours 
per day working for 300 days per annum, and the average 
ioad-factor during running hours ie 60 per cent. of maximum, 
a fairly liberal estimate, the annual consumption would be as 


follows, viz, 1,000 x 8 x 300 x 60 = 1,440,000 


100 

units ; two such consumers, with identical working con- 
ditions would load up Mr. Shawfield's plant, and use 
2,880,000 unite, producing a revenue of £6,000 per annum. 
But we find, according to statement that the annual standing 
charges are £6,250, and the running costs 21d. (both 
being calculated on an exceedingly low basis), equal to a 
further sum of £2,520, making a total of £8,770, and 
resulting in a loss of £2,770 per annum. 

Clearly, Mr. Shawfield's alternative scheme to the maxi- 
mum demand system is not the correct one. 

Further, we cannot agree with Mr. Shawfield’s estimate 
of capital expenditure necessary for the supply of 2,000-k w. 
of power. No provision is made for land upon which to 
erect the £6,000 building, and if we assume steam con- 
sumption at the rate of 25 lb. per kilowatt-hour, including 
radiation losses on boilers, piping, and engines, condensation 
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losses and pump consumption, and that the generators have 
to develop a 20 per cent. overload over the peak to give a 
2,000 xw. supply on consumers’ premises, we find the neces- 
sary boiler capacity is equal to 60,000 Ib. per hour—say, two 
boilers, each of 30,000 lb. capacity, and are estimated at 
£2,350 each, including stokers, economisers superheaters 
and feed pumps. This price would be moderate for 
20,000 Ib. boilers, without feed pumps and economisers of 
any practical value, but the most important omission is that 
of stand-by plant, which would require at least £6,500 more 
expenditure if based on the estimate given. From the 
estimate for mains—viz., £10 рег Kw.—-it would be possible 
only to supply the very large consumer, as, if the demand 
came from a multiplicity of consumers spread over a large 
area, the capital cost of mains would be three or four times 
that sum. Mr. Shawfield considers that the capital cost 
both of mains and plant for the very large consumer would 
be considerably reduced. The cost of mains would, of 
course, depend upon the distance of the consumers' premises 
from the generating station, and we think F.H.T. three- 
phase plant could not be laid down at a less cost than that 
estimated. | К К 
We certainly think, in considering running costs, that 
ordinary running conditions should be considered, and not 
contractors guaranteed results under test conditions, with 
allowances for contingent losses. What are the contingent 
losses allowed for by Mr. Shawfield? How many engineers can 
produce a balance-sheet for 12 months, showing an average 
coal consumption of 34 lb. per unit sold, with the coal 
having the calorific value of 12,000 B. r. ULC.) 

In conclusion, Mr. Shawfield states that © there are cases 
in which specially low rates have been offered to large con- 
sumers, and it would be interesting to learn whether the 
basis on which these charges were determined is in any way 
allied to that advocated in this paper.” We have no 
hesitation in stating that such is the case, and that Mr. 
Shawfield's maxim has already been adopted. We have 
yet to learn the ultimate financial result, but We fear 
disaster. | ү 


Costs of Electricity Supply. ` 


If there is one point more than another which stands pre- 
eminent in the papers dealing with commercial matters 
which were presented to the members of the I.M.E.A., it is 
the emphatic manner in which the writers impressed upon 
the members the importance of accurate cost keeping. 

Мг. Н. К. Burnett, in introducing the subject of “ The 
Costs of Electricity Supply and their Relation to Scales of 
Charging," frankly states that many engineers do not 
accurately ascertain the costs of supply from the works of 
which they have charge," and “ never in the history of elec- 
tricity undertakings has it been of greater importance than 
at the present time that every engineer should possess a very 
intimate knowledge of the cost of supply from the particular 
works of which he has charge " ; and not having possession 
of this information, the scale or scales of charges do not 
bear any relation to the cost of the undertaking. - а 

Doubtless that is во, and also that charges are fixed in a 
haphazard fashion, but with satiafactory results, provided a 
surplus is shown at the end of the financia] year. . But, 
having made this statement, Mr. Burnett has not succeeded 
in proving the relationship of costs to charges, nor added in 
any way, any information which would enable: the average 
engineer to reduce costa and place charges upon an equitable 
basis. Mr. Burnett, in recommending his system of works 
costs and record keeping, advances the statement that he 
has used it for the past eight years; probably other engi- 
neers have used a similar form much longer, but surely we 
might’ have expected some form a little more up-to-date, 
considering the huge strides made by the industry during 
the past two or three years. The system, although 
elementary, is good, and when carried’ further, answers a 
useful purpose in checking wasteful expenditure. We would 
suggest, ав a supplement, a weekly record sheet divided into 
eight-hour shifts, with the running conditions of the plant 
гпоге fully recorded, which would not only enable the engi- 
neer to immediately check wastages, but would indicate any 


fault in his generating system, and also show in which 
particular direction efforts should be made to induce 
additional load. Should the running cost per unit be higher 
during the second or power shift than during the third or 
lighting load shift, it is evident that steps should be taken 
to level up the load during the day, and во on. We cannot 
agree with Mr. Burnett that it is better to estimate the 
weekly cost of repairs; it is certainly correct to estimate at 
the commencement of each quarter a proportion of the 
annual estimate for repairs, bat it is also correct to 


ascertain each week, if it is impracticable to do во. 


daily, the exact amount spent, so that the engineer 
may know in ample time whether he is likely to have an 
adverse.or favourable balance at the end of the. quarter. 
By Mr. Burnett’s own reasoning, the actual cost during 
any particular week cannot reasonably be charged against 
the units generated that week." Quite so; neither can any 
other standing charge, yet Mr, Burnett includes wages. By 
what method of comparison can the wages in a lighting 
station during the summer months be compared with those 
during the winter months ? 7 

_ We must confess that we fail to grasp the significance of 
Curve No, 1 entitled * Quarterly Costa of Supply,” and 
had hoped that fuller information would be forthcoming at 
the Convention. We tuke it that the standing charges, 
averaged quarterly, are as follows, viz. :— | 


Works costa ... ТОҢДО iss £398 
. . Rates, &., and management ... `... 8 359 


' Interest and sinking fund bes 9 *. 13,485 
| 22,242 


. +. - 1 
s 


And that coal, water and stores (repaira being averaged. in 
above works. coste) cost O- 6d., irrespective of output. This 
curve is plotted from a statement of gross receipts and 
expenditure (misnamed in the paper Balance-sheet.") for 
the four quarters of 1905-6. Are we to understand that the 
running cost was Od. each quarter? Further on in the 
paper we aretold that the costs during 1905-6 were £2,247 
per quarter (not £2,242 as per curve) + 0*6d. per unit sold, 
and finally we gather that during the whole year named, the 
standing charges were (744. per kilowatt per day of the 
lighting consumers! maximum demand, plus 0:6d. per unit 
running costs. This information (which surely did not 
fequire a cutve to explain) is further used to graphieally 
demonstrate to ** committees and consumers," that the short- 
hour consumer is unprofitable, whilst the long-hour consumer 
pays more than his fair share of profit to the undertaking. 
We are glad to find that the author is confident that the 
method of ascertaining the costs of supply will be found to 
be sufficiently accurate for all practical purposes,” but we 
are much afraid this eight, year old, or more, method is not 
conducive to the present day development ‘of electricity 
supply. The second portion of the paper is devoted to scales 
of charging, but the methods proposed are of a similar age to 
those for ascertaining the cost of supply, and contain nothing 
worthy of comment. The whole subject has been treated in 
these columns and elsewhere from time to time іп a much 
more equitable manner. SE NE 
Taking Thursday's proceedings of the I. M. E. A. Conven- 
tion as а whole, we must confess to a sense of disappoint- 
ment, It i$ unfair оп the part of the Council to attract 
members from all parts of the country to a given centre, 
causing them to expend a considerable period of valuable 
time, ostensibly for the purpose of furthering the interests 
of the electrical Industry, and to present matters of ‘vital 
importance in a manner which can only be described: as 


crude and inept. - 
wate TES: she A 


fo 3 
' DISCUSSION. . . 


The above: papers were discussed together, Mr. J. Е. С: SNELL 


‘being the first speaker. He remarked that there was much in Mr. 
. Bhawfield's paper that he disagreed with. The correct fundamental 


basis of all systems of charging was the maximum demand system, 
and he considered that to “ “ш the tariff to suit the competi- 
tion would lead to many banktuptcies. The question was, How 
were wè going to meet the demand for low-priced units, with our 
original high capital expenditure? If “power” was only charged 
with its. own new capital, “lighting” would, he considered, be 
unfairly penalised with the old capital, necessarily éxpended in 
pioneering work. As regards the author's distribution of plant, 
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his own experience was that with a large power supply a greater 
stand-by would be required, and he would, therefore, increase the 
plant suggested from 4,000 kw. to 5,000 kw., increasing the cost 
from £26,000 to £30,000, and decreasing the total capital per Kw. 
from £13 to £12. As regards transmission expenditure, which the 
author estimated at £10 per kw. demanded, this was far too small, 
as also, he believed, was the estimate of 3°75 lb. of coal per xw. 
He would make the latter 4 lb. of coal on a 25 per cent. load 
factor, and increase the output to allow for distribution losses. 
With these modifications the total production costs became 
746d. instead of 635d, and this meant 14а. per cent. profit 
instead of 5 per cent. suggested by the author. Concluding his 
reference to Mr. Shawfield's paper, he suggested the necessity of 
varying the charges, according to the price of fuel. Turning 
to Mr. Burnett's paper, he urged that special consideration 
of tramway supply would lead to higher charges for traction. He 
quite agreed with a system of uniform initial charges with graduated 
discounts, but considered that the scale of charges ought to follow 
the curve of production costs shown in the autbor's diagram, and 
that large consumers ought not to pay as much as small ones. He 
concluded by urging tbat power supply charges should be based on 
а proper scientific system and not be too low. 

Mr. S. L. PEARCB considered that the two papers were opposed on 
fundamental PP but he generally accepted Mr. Snell's argu- 
ment, and did'nt think that Mr. Shawfield had brougnt forward any 
valid argument against accepted methods. He knew of many 
undertakings which were supplying power at less than 1d. per unit. 
If a private plant did'nt show a 40 to 50 per cent. load factor—and 
even if it did with a supply of over half a million units per annum, 
the public supply could compete. He considered that both papers 
payed too much attention in framing their charges to profit“; 
the effect of a power load was to reduce costa, and so give an 
indirect profit. He did not think it wae possible to fix any definite 
charges, as they varied according to circumstances, and he could'nt 
see how you could separate lighting and power supply costs, if the same 
distributing network were used. As regards the author's item of 
£10 per Kw. for transmission, &c., he suggested that £16 was a 
more probable figure, especially with a mixed a.c. and p.c. supply. 
There were exceptional cases where fixed charges could be 
remitted ; a powcr load might not pay in itself, but its general 
effect might improve the commercial prospects of the undertaking. 
The coal clause was in force in connection with Manchester power 
contracts. In regard to Mr. Burnett's paper, he did not agree with 
discounts for quantity irrespective of load factor. 

Mr. A. M. TAYLoR, who dealt with Мг. Shawfield's paper, took 
the standpoint that his figures were, as a rule, low. He suggested 
that transmission costs might run as high as £40 or £50 
per ку. demanded, including sub-stations; buildings might 
be £15 per Kw.; turbines, condensers, switchgear he put at a 
lower figure, £7 3s. per Kw.; boilers at £2 7s. per Kw. he 
agreed with, but steam and exbaust piping would possibly cost 
three times tbe author's figure. On the whole, he believed the 
author's total of £13 per Kw. should be nearer £25. Не believed 
that, if every item of plant were included, the total would be some 
£30 per Kw. of maximum demand. 

Mr. 8. Ствае (Lincoln) bore out the evidence as to the indirect 
influence of power supply, pointing out that a power load of some 
600,000 units per апьш supplied at 9d per unit, had reduced his 
works costs from 1 07d. to 75d. per unit, and enabled him to show 
a £3,000 profit in a revenue of £11,000, resulting in reduced charges 
to the lighting consumers. 

Mr. W. W. Lackis (Glasgow) upheld the maximum demand system 
of charging, as it benefittedthe right man; he felt sure that with power 
supply you would eventually throw in lighting as a by-product. In 
Glasgow, transmission costs were as high as £35 to £40 per Kw., as 
against the author's £10; he agreed, however, with Mr. Shaw- 
field's item for coal per kW., as in Glasgow they used under 4 lb. 

r Kw. | 
Pr E. E. HoApLEY (Maidstone) said that in dealing with motor 
supply in Maidstone, he had ascertained from local factories what 
it cost per year for power, and had estimated from that a suitable 
tariff, which was a comparatively low one. Power supply, even on 
tbe limited scale possible in his area, had materially lowered the 
costs of production, and nearly 1,С00-н.р. of motors were connected 
vp now. The system of charging should take into account the 
horse-power demanded and include a coal clause. The overlapping 
of power and lighting loads in small stations was not an important 
matter; he thought it would be advantageous for small under- 
takings to follow to some extent Mr. Shawfield’s suggestions on 
power supply. 

Alderman Wrst (Coventry) said that although they had adopted 
the maximum demand system, he now considered that it was neces- 
sary (о take a broader view, and charge for electricity just like 
anything else on a uniform charge. He believed in startin 
initially with rates of charging suited to a considerable output, an 
in accompanying power sapply with motor hire, if only in the first 
few years. In Coventry tome 3 million units had been sold in the 
last year for power purposes, at slightly over 1d. per unit, and they 
had earned over £6,000 profit in that period. 

Mr. SHAWPIELD in replying, pointed out that spare plant was 
covered by the turbines which had 100 per cent. overload capacity. 
He considered that if you want. d to sell electricity you must quote 
a suitable price or go out of business ; the Sunderland prices were 
exceptional, and would hardly be obtained elsewhere. His estimate 
of coal per kilowatt was based on actual practice, and might, if he 
had accepted the ee ee have been much lower. He 
thought that Mr. Pearce y agreed that the cost of the production 
would adjust iteelf, jadging from his remarks; the item of £10 
per Kw. was for special power mains, &o., бо commence with, and 
all the figures were from tenders received. The only plant not 


included in the estimate was conveyors, which varied according to 
circumstances. He considered that Mr. Clegg and Alderman West 
had both, to sume extent, contirmed his contentions as tu cheap 
prices bringing a good load, which reduced costs and resulted in an 
indirect profit. In his own town he found that it wasa case of 
dropping the maximum demand system of charging or of dropping 
power supply, and he dispensed with the former. 

Mr. BURNETT said that as to special consideration as to tramway 
supply, he considered the tramways should have any benefit derived 
from using special plant. He thought it advisable to adjust prices 
so that no adverse balances occurred, and agreed that the charge 
should be bared on the horse-power demanded. 

Mr. S. E. FEDDEN, in some concluding remarks, said he had been 
using 34 lb. coal per unit sold for several years past. He agreed as 
to the value of hiring out motors as a means of introducing electric 
driving; he had now over 7,000 H.P. of motors on the mains, and 
last year sold over three million units for power at ‘9d. per unit. 
He thought it was often advisable to supply initially at a lose, as 
this often led to excellent resulta later. 


REPORT OF THE COUNCIL. 


The twelfth annual report shows that the membership stande at 
388, a slight decrease ; committee members number 152, and chief 
engineers 166. The articles of association had been altered so 
that both these classes of members now hold office on Committee 
for two years, instead of one and three years respectively as 
formerly, and the financial year has been altered to end on March 
31st. 


The work of the Association on standardising carbon filament 
lamps has been absorbed in that of the Engineering Standards 
Committee, which, however, would not agree to make a reduction 
of the price for copies to members of the M.E.A. The proposal to 
organise a central information bureau, and to issue a periodical 
has been rejected after prolonged consideration. The Travelling 
Studentship has been awarded to Mr. McCourt (the only com- 
petitor) for his paper on The Value of Photometry.” The Council 
cordially approves of the new Wiring Rules of the I.E.E., in the 
preparation of which the Association took part. 

Regarding the practice of the L.G.B. auditors of charging the 
wages of permanent employés engaged upon capital work to 
revenue, instead of to capital account, the Council has made 
repeated attempts to gain the ear of the President of the L. G. B., 
but without success, in spite of strong Parliamentary pressure upon 
the latter. It is understood that Mr. Burns emphatically declines 
to entertain any revision of the procedure, due, it is said, to the 
abuse of their powers by some local authorities. Another point on 
which the Council seeks relief from the L. G. B. is that of the pay- 
ment of delegates' subscriptions and expenses at the I.M.E.A. 
meetings by the municipalities concerned. 

The hon. secretary, Mr. Butler, has interviewed the Board of 
Trade on the subject of the Board's Electricity Bill, which is to 
be introduced as soon as there is a reasonable prospect of its 
becoming law. 

An inquiry is on foot regarding the progress of electricity for 
street lighting. The hon. treasurer's report shows а balance of 
£309 19s. 3d. to be carried forward. The thanks of the Oouncil to 
Mr. J. H. Rider, the late hon. treasurer, for his services to the 
Association are recorded. Mr. J. E. Edgcome is his successor in 
that post. 

The general meeting of the association was held on June 27th, 
at which the report and accounts were submitted. The principal 
business was, of course, the election of a president, council, and 
executive for the ensuing year. 

The following gentlemen were nominated and duly elected :— 
As President, Mr. H. Talbot, Nottingham; as Hon. Solicitor, 
Alderman Pearson, Bristol; as Hon. Treasurer, Mr. J. E. Edgcome, 
Kingston-on-Thames; and as Hon. Secretary, Mr. H. Faraday 
Proctor, Bristol; while as a result of the ballot, Mr. S. L. Pearce 
and Mr. W. W. Lackie were elected Senior and Junior Vice- 
Presidents respectively, Mesare. V. A. H. McCowen (Salford), 
T. P. Wilmshurst (Derby), G. Wilkinson (Harrogate), J. Christie 
(Brighton) H. Richardson (Dundee), A. A. Day (Bolton), C. E. C. 
Shawfield (Wolverhampton), and J. K. Brydges (Eastbourne) were 
elected engineer representatives on the Council, and Messrs. Ald. 
Wilkinson (Luton), Ald. J. P. Smith (Barrow), Ald. Dowson (Don- 
caster) Ald. Bruce (Sunderland), Councillor Sinclair (Swansea), 
and Ald. Sir John Turney (Nottingham) were elected as committee 
representatives on the Council. 

Some discussion having taken place as to the advisability of 
selecting & place of meeting other than the Midlands, which has 
received the members twice in three years, it was decided .to leave 
the place of meeting next year to the discretion of the new 
president. 

During the course of the meeting a resolution was passed urging 
the Council to continue its efforts to secure a modification of the 
L.G.B. regulations as to the granting of loans, as far as they affect 
the salaries of officials engaged on new work; a resolution was also 
passed in favour of promoting the Board of Trade Electricity Bill 
in Parliament at the earliest opportunity, and both resolutions will 
be sent to all Municipal Councils, with a view to their bringing 
pressure to bear on their Parliamentary representatives. 

It was further proposed that suggestions for papers for the next 
Convention should be given to the secretary, for consideration by 


the Council. | 
(To be continued. ) 
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THE STELJES RELAY, 


THIS relay, devised and patented by Mr. E. W. Steljes, whose name 
is well known in connection with type-printing telegraphy, consists 
of an arrangement which has for its object the provision of inde- 
pendently pivoted polarised tongues in combination with a single 
core, whereby three or more circuits can be opened and closed 
under the control of a main controlling circuit, or three or more 
other devices or sets of mechanism can be operated under the 
control of a main or controlling circuit. 

In the arrangement shown by figs. 1 and 2, 1 is the core of an 
electromagnet, each end of which is made T-shape, so that it has 
two oppositely arranged polar projections 2, 3 at each end constituting 


Fra. 1. Fia. 2. 


one pair 2, 2 or 3, 3 of lateral polar projections at each side of the 
electromagnet. Opposite each pair of lateral projections 2, 2 or 
3,3 is arranged a lever or tongue, 4, pivoted at 6 within a supporting 
bracket 7, mounted upon an insulating base 8, and ing a movable 
contact 9 working between two fixed contacts 10, 11, so that the 
apparatus serves to control four circuits. 

this arrangement, the levers or tongues 4 are permanently 
_ polarised by a pair of bent permanent magnets 12 having their 
poles arranged in proximity to the pivoted portions of the tongues, 
so that the tongue on one side of the electromagnet becomes of 
opposite polarity to that on the other side of the same. 13 is the 
exciting coil for the core 1, being connected with the control circuit 
through the terminals 14. Normally, the tongues 4 are in the 
position shown, there being no completed circuit at any of the con- 
tacts 10 or 11. When, however, current flows in the coil 13 in one 
direction, the lateral projections 2, 3 at one end will be of different 
polarity to the projections 2, 3 at the other end, so thaf, if the 


direction of all the fields be indicated by the conventional symbols 
N, 8, u, з, the tongue 4 to the left in fig. 2 will be attracted at ita 
upper end and repelled at its lower end, the reverse action taking 
place with the right-hand tongue 4. The result, thérefore, will be 
to cause the upper ends of the tongues to be displaced to the right 
and to complete the circuits at the contacta 11. When the coil 
current reverses, the ends of the tongues, which were previously 
attracted, will be repelled, and vice versá, so that the tongues will 
be displaced in the opposite direction to complete the circuits at 
contacts 10. 


This arrangement, specially wound to 80", has beon rocently tested 
by the Post Office for fast speed telegraphy, and, it is stated, with 
good results. 

In the modified arrangement shown in fig. 3, a pair of se 
lever arms or tongues 4 is arranged opposite each pair of lateral 
polar projections 2, 2, and 3, 3. 

Fig. 4 shows a modification in which an arrangement, similar to 
that shown in fig.1, can be utilised to operate any appropriate 
mechanism through the medium of a ratchet wheel 15, the requisite 
pawls 16 being pivoted to the ends of the tongues 4, and held in 
engagement with the teeth of the ratchet wheel by springs 17. 
This device has been adapted as a motor for such appliances 
as engine-room speed-recorders ; switches on power circuits; elec- 
tricity meters; train describers, &c. Ву its use the inventor has 
also been able to produce a tape and column-printing telegraph 
without driving weights or springs, which is at present working 
very satisfactorily at the Central News Offices. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


© Martyn's Patent? Motor-Car Terminal. 


A very simple and reliable terminal for joining the high-tension 
cable to the sparking plug on a motor car, in such a manner that 
connection or disconnection can be made almost instantaneously 
has just recently been placed on the market by Mesars. 8. W. 
MARTYN & Co., of 11, Pratt Street, Camden Town, London, N.W. 
On the spindle of the plug a little brass rod is screwed in place of 
the ordinary nuts, but, although this arrangement is very compact, 
it has the disadvantage that, owing to there being no standard for 


anc 
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spindle thread, this part has to be specially screwed. Ав an alter- 
native, and one to be recommended, an adapter can be used, which 
means that this little brass rod is riveted to a small steel plate with 
а hole in it for the spindle of the plug, to which it is clamped by the 
ordinary nuts, as in fig. 2. The main part of the terminal is made of 
brass, and at one end there is a round head through which there is a 
hole to fit the brass rod on the steel plate. The connection between 
this main part and the brass rod is very easily made and quite 
elastic, owing to there being a split in the round head. The other 
end of the main part is screwed externally to take a fibre sleeve, 
and screwed internally with a projecting cone at the end to take a 
hollow screw with & corresponding cone, between which cones the 
wires are held (fig. 1). The other end of this hollow screw is 
hexagon-shaped, with a wide slot right across it to take the heavy 
insulation of the cable, and thus relieve the wires of a mechanical 
strain which tends to break them, and which, under the old methods, 
was responsible for many electrical troubles. 

The main features of this terminal are that the heavy insulation 
of the high-tension cable is mechanically supported, the wires are 
joined to the terminal in a very simple and reliable manner, and 
this terminal can be connected or disconnected almost instan- 
taneously from the sparking plug. It is made in four standard 
sizes to take the ordinary diameters of high-tension cable. Further 
particulars can be obtained from the inventor, Mr. Sarsfield W. 
Martyn, at the above address. | 


Vertically-Arranged Motor-Generators. 


The type of motor-generator shown in the accompanying figure 
owes its origin to the demand for a machine occupying the least 
possible floor space, to transform direct to alternating current or 
vice versa, with any desired pressure ratio. This problem was 
solved by the FELTEN AND GUILLEAUMER-LAHMEYERWERERB A.-G., 
of Frankfort-on-Maine, by constructing a motor-generator, consisting 
of & direct-current shunt machine and a synchronous alternator, 
with a vertical shaft. As may be seen from the illustration, the 
square bed-plate is cast on to the shell of the lower machine, so that 
the floor space required for the whole set is extremely small. 
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shaft. | machine for 
electromobiles in towns where the electric supply is alternating, or 
for industrial operations, Ko. Another wide field of application for 
the machine is in the generation of alternating current for wireless 
telegraphy on warships and liners. The above-mentioned firm has 
recently supplied over 100 sets for this purpose. 

The electric generators carried on ships are invariably of the 
direct-current type, and as a larger amount of power i8 required for 
long-distance wireless signalling than can conveniently be supplied 
by induction coils with either primary cells or accumulators, the 
necessary current must be generated by an alternator. The motor- 

enerator here shown, fig. 3, consists of & direct-current shunt motor 
rated fora continuous output of 6 н.р., and an alternator having an 
output of 3:6 Kw. with a power factor of 0:6. The supply pressure 


Fig. 3. 


of the motor is 107 volts, while the alternator develops a maximum 
voltage of 110, which may be reduced to any value down to 20 volts 
by means of a 28-step regulating resistance. The normal speed of 
the machine is 1,500 revolutions per minute, but it may be reduced 
to 1,390 or increased to 1,610 at will. 

The current generated by the alternator is carried by connecting 
cables through the armature and commutator of the direct-current 
machine to two slip-rings, which are mounted above the commu- 
Both bearings of the motor-generator are ball bearings, the 
top one serving both as a hanger and a guide bearing, while the 
lower is constructed simply as & guide bearing. The lubrication of 
the юр bearing is effected through the oil supply opening seen in 
the illustration, the level of which is 80 arranged that the oil 
always covers the top series of balls (i.c., the guiding rtion of the 
bearing), but is prevented by а brass sleeve surrounding the shaft 
from leaking tbrough to the armature windings, even if the vessel 
be rolling heavily. 

By suitably dimensioning the slots, &., the high-frequency 
oscillations produced in the transmitter circuit are prevented from 
extending to the machine windings. The machines are therefore 
particularly suited for wireless telegraph work. 


Orling Receiver and Relay. 


Continuing the development of his electro-capillary receiver for 
delicate telegraphic signals, Мв. AXEL OrLING has patented the 


Fica. 4. 


i ion shown in the accompanying figures. Fig. 4 represents 
a siphon recorder, the siphon of which is actuated by a light bridge- 
piece with ite ends resting on the surface of mercury in a capillary 
tube. The mercury column is interrupted by a drop of acidulated 


bodies of mercury causes а displacement of the latter, which move- 
ment is communicated to the siphon and recorded in the usual way. 

The second figure relates to the use of the apparatus as & relay ; 
the moving arm which replaces the siphon tube is kept in vibration 
and plays over the surface of two metal plates separated by an 


Fic. 5. 


insulator. Movement of the arm to one side or the other closes 
local circuits which produce corresponding signals, either for direct 
re-transmission or for reading. 

In the previous arrangement of Mr. Orling’s device, the capillary 
tube containing the electrically vibrated liquid was itself mounted 
so as to move with the recording device, and its mass constituted & 
serious objection, which has been avoided in the present invention. 
The constriction at the part of the tube containing the dilute acid 


. jg also an improvement. 
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HARPER & BROS. v. Ввоз & Sons. 


In the Chancery Division of the High Court of Justiec, on Wednes- 
day last week, Mr. Justice Swinfen Eady, in this case bad before 
him a claim for da 
right in a book entitled Elemente of Electric Traction," registered 
ou March 22nd, 1907, and for an injunction restraining the infringe- 
The plaintiffs case wae that 
ment between them and Mr. L. W. Gant they became proprietors 


of the copyright in the book, and that defendants had infringed 


the copyright by printing and publishing, 10 their newspaper called 
the Electrical Engineer, long extracts from the book. e defence 
was that the extracts were published by way of review. 

Mr. Bcrutton, K.C., and Mr. Hart appeared for the plaintiffs 
Mr. Eve, K.C., and Mr. Meyer appeared for the defendants. 

Mr. SCBUTTON, in opening the case, said the review not merely 
told the public the nature of the book, but printed one chapter 
wholly verbatim without reference to the book. He submitted 
that to take important chapters in this way for the purpose of 
getting good copy for nothing was unjustifiable from the legal point 
of view. 

Mr. Јони MUBBAY, the well-known publisher, and others, gave 
evidence to the effect that the publication of such extracts as those 
complained of would interfere with the sale of a technical book. 

Mr. SLATER, manager of the plaintiffs, corroborated, and said that 
neither for payment nor by request would they have given per- 
‘mission to defendants to print ten pages straight off. He estimated 


In cross-examination, Wrrness said that as soon ав plaintiffs 
complained, the defendante undertook that nothing else should 
appear. His estimate of damage was based on the sale of a book 
on Alternating Currents.“ 

Mr. Eve, K. C., for the defendante, said the question of damages 
seemed to be reduced to the difference between £5 and £25. It 
was the extravagant demand made by the plaintiffs that neces- 
sitated the bringing of the action. The review was intended to 
help the book, but owing to the exigencies of space it had appeared 


‘in an unfortunate form. 


Mr. С. H. W. BIGGS, the senior member of the defendant firm, 
said the book was sent for review. He wrote the review, and 
marked the portion of the book to be extracted, not knowing that the 
pear in instalments. He had a high opinion of the 
book, and extracted the portion about brakes,“ in consequence of 


In cross- examination, WITNESS said he did not know how many 
copies of the paper were printed per week. He might have taken 
as much from other books for review purposes. 

Mr. W. Beaumont, M. I. C. E., author of several books and papers 
on engineering, expr 
by the defendants would not interfere with the sale of the book, 
because they only gave an idea of the method of treatment, in 
which there was nothing new. 
long one. 

This concluded the evidence 
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Mr. Justice SwryreN Eapy, in giving judgment, said it was 
admitted that the first article and extracts were fair, but complaint 
was made of subsequent extracts without any acknowledgment of 
the source. That far exceeded the fair and reasonable limits of 
review. In his opinion, the defendants bad made a mistake, and 
had infringed the plaintiffs copyright in four numbers of their 
paper. The defendants had paid £5 into Court, and he assessed 
the damages sustained by the plaintiffs at £15, or £10 in excess of 
ша b ed The defendants must pay the plaintiffs’ costs on the High 

ou e. 


EDWARDES v. DALY. 


Tum case came before Mr. Justice Kekewich, on an adjourned sum- 
mons, on Wednesday last week. The question to be decided by his 
Lordship was whether Mr. George Edwardes, as the landlord of 
Daly's Theatre, or the executors of the late Mr. Augustine Daly, as 
the lessees of the theatre, were liable for the cost of carrying out 
oertain alterations in connection with the electrical installation at 
Daly's Theatre, as required by the regulations of the London 
County Council. The Court had to determine whether under the 
lease of December 12th, 1901, between the plaintiff and the Hon. 
B. E. E. Barrington, Mr. Augustine Daly's English administrator, 
and an agreement of Jund 16th, 1903, plaintiff or defendants should 
carry out the work stated. 

Mr. JmssELL, K. C., for the plaintiffs, said there was a covenant 
in the lease by which the lessee undertook during the term indi- 
cated to comply with all the lawful requirements of the London 
County Council with regard to the structural alterations of the 
theatre. The Council had for some time been urging on parties the 
desirability of making the alterations in question, and, as an agree- 
ment could not be come to as to who should pay, Mr. Edwardes 
carried out the alterations by arrangement between the partics, 
without prejudice to the question in dispute, and it was arranged 
that a summons should be taken out in order that the point might 
be decided. 

Mr. P. Оарем LAwRANCE, K. C., submitted that Mr. Edwardes 
could not recover from the defendants any money he had paid for 
the alterations. 

Mr. Justice Kgxrewicn, in giving judgment, held that Mr. 
Edwardes was the person accountable for the installation of the 
electric lighting. He thought the contract meant that he was to 
do whatever was profitable for the theatre; therefore, plaintiff 
must pay the expenses of the electric installation. 


GREENWELL & Co. v. JOHN LEWIS. 


In the King’s Bench Division of the High Court of Justice last 
week this case came before the Lord Chief Justice and a special 

. The plaintiffs are solicitors, and have for many years acted 
for the Borough of Marylebone. The defendant is a member of 
the Borough Council and of the London County Council. On or 
&bout October 29th, 1906, the defendant, plaintiffa said, falsely and 


maliciously wrote and published of the plaintiffs іп a circular he 


caused to be sent to the members of the Borough Council and 
others, the following words:— 


Burely no sensible man who has read this Act (the Electric Lighting Act, 1888) 
can for a moment deny that if the borough solicitors, Messrs. Greenwell, bad 
arranged for a few, say, half a dozen, of the ratepayers who had suffered this 
grievous expense to appear as witnesses, the House of Commons would by no 
possibility have refused the order for which the Borough applied. The respon- 
Sibility rests on the borough solicitors, Messrs. Greenwell. and they have to 
some extent suffered for their negligence, since it has been resolved by the 
Borough Council that, although they have done the Borough’s legal work for 
many years past, they shall never again be entrusted with the public interest. 
What was the fatal error, if nothing more, on the part of the lawyers? This. 
Instead of calling several reliable respectable witnesses properly representa- 
tive of the Borough, men who had suffered from the gross defectsof the com- 
pany's (the Metropolitan Electric Supply Co., Ltd.) supply, who could clearly 

emonstrate to the House of Commons Committee how reasonable was the 
Borough's application for leave to compete with the company in accordance with 
the terms of the Act of Parliament (the Electric Lighting Act, 1882), they called 
one witness only to represent the whole of the great Borough in the matter 
where more than a million unds of public money was at stake. That one 
witness was a man substantially interested in electric lighting companies, and 
it should not be forgotten that the issue of such a case as this affects one com- 
ра directly, but indirectly all. Yet not only was this опе man, who stood 

fore the House of Commons Committee as the representative of all 
Marylebone, financially interested in other companies, but he had actually 
bought, not long before, £8,000 of shares in the very company against which 
he was posing as the Borough’s champion. I myself indeed, in an interview 
with Mr. Greenwell, undertook to find six good and competent witnesses from'all 
sections of the ratepayers concerned, private buyers of the light, professional 
men and tradesmen like myself. 


The plaintiffs said that by these words the defendant meant tbat 
they were guilty of negligence and misconduct in their professional 
capacity, as solicitors to the borough, and had incompetently and 
improperly discharged their duties, and had made use of their 
position for corrupt and improper purposes. They aleo complained 
that the defendant wrote : — 

Messrs. Greenwell were, of course, greatly to blame for allowing themselves 

to be the tool of the Chairman of the Committee (the Electric Light Committee 
of the borough), and have, in consequence, been deprived of their business as 
the borough’s legal advisers. 
It was said that this meant that the plaintiffs had been dismissed 
in, consequence of their incompetence or negligence, and that in 
consequence of the matters complained of the plaintiffs had been 
put to much annoyance, and had been disgraced in their reputation 
and injured in their profession. Under these circumstances the 
plaintiffs claimed damages. 

The defence was that the defendant did not publish the words, 
that if he did, they were not defamatory, that, in so far ав they 
implied negligence and incompetence on the part of the plaintiffs, 
they were true, and last, that the words. were fair comment on 
matters of public interest. 


Bir Edward Carson, K.C., Mr. C. F. Gill, K.C., and Mr. Clarke 
Hall appeared for the plaintiffs; Mr. Rufus Isaacs, K C., Мг. W. B. 
Campbell, and Mr. M. Gwyer represented the defendants. 

Sir Epwarp Carson, K. C., in opening the case, said that the 
defendant owned a well-known drapery establishment in Oxford 
Street, and this action for libel was brought against bim becauss of 
charges made by him against the plaintiffs of a most serious and 
aggravating character. He hoped to satisfy the jury that the libel 
was merely the averment of the malicious mind of Mr. John Lewis, 
who had raked matters up over a period of nine years. Mr. Lewis 
was a man who pursued extreme measures with everybody with whom 
he happened to differ in opinion, and the matter complained of 
was issued to discredit Sir James Brooke-Hitching in his candi- 
dature for the mayoralty of Marylebone. He would undertake to 
prove that plaintiffs had not been guilty of negligence nor inoom- 
petence, and that the reason of their no longer being employed in 
1904 as solicitors to the borough had nothing to do with the inci- 
dente to be inquired into. So far from there being any question of 
dismissal, the whole matter arose upon an arrangement made after the 
Borough Council had beeu created, for doing the work, The learned 
counsel gave the history of the Marylebone electric lighting question, 
and said that the negligence charged was that plaintiffs did not 
make a sufficient case before the Parliamentary Committee that 
there were defecte in the supply of the Metropolitan Electric 
Supply Co. 

Evidence was given in support of the plaintiffs’ case, and the 
hearing was adjourned. 

Mr. EDwARD E. GREENWELL, senior partner in the plaintiff firm, 
denied the charges made against his firm, and said the steps they 
took were those advised by counsel. 

In cross-examination by Mr. Kurus Isaacs, witness was taken 
through many details of the fight waged in Marylebone some years 
ago over the question of the electric light, and said that he had 
seen in the Press that Sir Thomas Brooke-Hitching gave an under- 
taking that if he were elected as mayor he would bring an action 
for libel against Mr. Lewis in respect of this matter. 

And you know he has not done it ?—I believe he has not. 

The circular was mainly an attack on Sir Thomas Brooke- 
Hitching ?—It looks like it. 

Referring to a letter to the Mayor of Marylebone in 1904 after 
Mr. Lewis's assessment had been raised from £5,000 to £8,000, 
the plaintiffs being solicitors for the borough, Mr. Rufus Isaacs 
asked witness if he suggested that his name was mentioned by Mr. 
Lewis out of malice, and witness replied that he thought so. 

How long have you known Mr. Lewis ?—For 25 years. 

He is a public man, and a member of the London County 
Council ?—He was, but he lost his seat at the last election. 

That is nothing against him ?—No. 


He was а very public-spirited man, was he not ?—I would rather | 


not express an opinion. 

It comes to this, that your charge of malice is founded on the 
fact that you were acting as solicitors for the Assessment Committee 
when he was unsuccessful in some appeal ?—I think so. I am sorry 
to say so. 

WITNESS went on to say that Lewis stated in Court that he 
had a strong objection to showing his books to a director of а com- 
pany carrying on a rival business next door, who was one of the 
gentlemen sent by the Council to survey his premises. He admitted 
that that objection was а natural one. Не denied that Mr. Lewis 
had told him he could get six good witnesses to go before the Select 
Committee. He did not know that there was a view among the 
ratepayers that the case had not been well conducted, but Mr. 
Lewis had that iden, and might have given it to others. It was 
not true that his firm were dismissed in consequence of this 
matter. | 

Mr. FREEMAN, K. C., who practises at the Parliamentary Ваг, said 
he was one of the counsel briefed for the Marylebone Vestry. He 
and his colleagues considered very carefully the question of raising 
by evidence a case against the Electric Light Co. of unsatisfactory 
supply. They agreed that the first question was whether а com- 
petitive supply should be introduced, and the second whether it 
ought to be introluced by the local authoritv. The question of 
municipal trading was very much discussed. He and his colleagues 
accepted full responsibility for the way the case was presented to 
the Select Committee. 'lheir opinion was that no question of 
defects would have any influence. There was no want of attention 
or skill on the part of Messrs. Greenwell. Quite the reverse, in 
fact. а 
In cross-examination by Mr. Rurvus Isaacs, Wrrness said that 
evidence of defective supply would have been more relevant if the 
question had been one of purchase. 

Corroborative evidence was given by Mr. STEWART, a member 
of the plaintiff firm, and others, and the case for the plaintiffs 
was closed. 

Mr. Коғоѕ Isaacs then opened the defence. He said that Mr. 
Lewis was one of the oldest inhabitants of Marylebone, and had 
carried on his business there for 40 to 50 years. Не was a respected 


member of the district, and was a'gentleman who was not afraid to . 


speak his mind freely and plainly. There were three issues. One 
was whether the statements made alleging negligence and 
incompetence against the plaintiffs were substantiated ; another, 
whether the circular complained of was fair com- 
ment; and the third, on which the defendant laid great 
stress and was very anxious to dispossess the jury's mind 
as to, was the question of malice. Mr. Lewis wanted to impress on 
the jury that the circular had not been dictated by malice. The 
jury now would only be troubled with the issues of fair comment 
and malice. Now that they had had the advantage of hearing Mr. 
Freeman, K. C., Mr. Pritt and Mr. Stewart, Mr. Lewis fully assented 
to the, course that he (Mr. Isaacs) intended to take on his behalf 
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namely, the withdrawal of the plea.of justifieation in so far as it 
against the plaintiffs negligence and incompetence. Pro- 

'eounsel said that, though the critidem’ might; be 

the defendant was entitled to make it. It was a 
mistake to say that these matters had been raked up after nine 
years. The criticism had been made at the time of the occurrences. 
The reason why the circular had been sent out wae because Bir 
Thomas Brooke-Hitóhing was concerned in the matter: Ja, the 
result, Sir Thomas was turned into a witness for the company 
instead of for the Vestry, and his being interested in other elec- 
trie lighting companies was what led to the criticism of Mr. 
Lewis wbo was indignant that no evidence was given by. the 
Vestry in support of the allegation that the character of the electric 
light was bad. Under the circumstances, Mr. Lewis natyrally came 
to the conclusion that, the solicitors were to blame for noy АЕ 
this evidence. All’ along, the idea of imputing ‘corrupt motives 
to the plaintiffs was disclaimed. | . 

Mr. Јони Lewis, the defendant, then gave evidence in support 
of his éownsels opening statement. He said he was the largest 
individual ratepayer in Marylebone, apd one of the largest consumers 
of electric light. He had taken great interest in public affairs, aud 
had been a member of the vestry for 25 years, anda member of the 
London County Council for six years. He had never had au 
uofrisndly thought 5 Mr. Greenwell, and believed -. that 
feeling was mutual, With regard to the matter in ао но 
he frequently had to make complaints of the inefficiency of the 
Metropolitan Co.’a supply and the faiture of the light. When the 
light failed there was a danger of ‘customers helping themselves, 
andthe employment of candles led to a danger of fire. He. saw 
Mr. Stewart, and suggested that he could get him half-a-dozen 
witnessea on this point in as many hours. It was well known that 
many had suffered from the inefficiency of the light. Mr. Stewart 
simply shrugged his shoulders and said, Oh, we shall not get. the 
order" He denied that Mr. Stewart sent him $: prof of: his 
evidence. He was, surprised that no evidence was given before 
the Select Committee for the vestry on the question ‘of the quality 
of the light except that of Sir Thomas Brooke-Hitching. 

The Lonp Cuer Justice: I shall tell the jury that so far as 
Sir Thomas Brooke-Hitching is concerned the circular chnnot be 
complained of in this action—the whole point is the introduction 
of the plaintiffs. "MM 

WiTNESS went on to say that with to the conduct of the 
action there was а general opinion on the Council that plaintiffs 
were negligent. He did not say that with апу ill-will ta Messrs. 
Greenwell. | RT | | 

The Lorn Omir Justice: I cannot take that. 

WiTNESS : I formed that opinion. 

The hearing was then adjourned. 

On Tuesday the hearing was resumed and concluded, | 

Mz. Lm continued his evidence, and said he sent out the 
circular complained of because he wished to warn the public men 
of London against vested interests getting further control of the 
electric supply. In his opinion electricity was in its. infancy. The 
contente of the circular expressed his honest conviction. It wes 
absurd to suggest that he was actuated by malice against Messrs. 
Greenwell. Не was quite sure Mr. Greenwell would be incapable 
of doing so mean a thing as to try to raise his rates. | 

Mr. B. 8. Зтвасз, ME. who was a member of: the Electric Light 
Committee in 1897, gave evidence that there were a number of 
complaints as to the character of the light.. · : 

is closed the evidence ö 

The Logp Currer Justice, summing up, said the question was 
whether this was fair comment, and whether the introduction of 
the plaintiffs’ name and the charges against them were justifiably 
imported into the criticisms on Sir Thomas Brooke-Hitching. · 

After an absence of a quarter of an hour, the jury returned a 
verdict for the plaintiffs, damages £3,000. - 

Judgment accordingly, with costs. 


E 
FIRTH & Son v. CABDIFF CORPORATION. 


TgE South Wales Daily News says that an action has been entered 
by Messrs. Firth & Son against the Cardiff Corporation in respect 
of the termination of the former’s contract fot wiring for electrical 
pürpóses the new asylum at Whitchurch. On the matter going to 
arbitration, the decision went in favour of Messrs. Firth, who now 
claim heavy damages for alleged breach of contract from. the 
Corporation. | | 
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DCDLEÆEY CORPORATION v. DUDLEY, S8TOUBBRIDGE AND DISTRICT 
Evecraic Tracrion Co., LTD. 


Тик Lord Chancellor, Lords Robertson, Atkinson, and Collins 
resumed, in the House of Lords on June 25th, the hearing of this 
appeal. 5 was from an order of the Court of Appeal 
reversing the judgment of Justice Swinfen Eady in regard to the 
price payable by the appellants to the respondents for railway 
No. 5, from Queen's Cross to Hales Owen Road. The basis of 
valuation contended for by the appellants was a structural basis.” 
The basis contended for by the respondents was that known as 
"the going-concern basis" Justice Swinfen Eady adopted the 
former view, and the Court of Appeal the latter. The arbiter made 
an award on both bases. If the contention of the Corporation was 
right, he fixed the price at £16,548, while if the respondente’ con- 
tention was conceded, he awarded £32,576, this latter sum including, 
in addition to the permanent way апа overhead equipment, the 
value of ten single-deok cars. are 


- - 


According to the Birmingham Daily Post Mr. Cripps, K.C., and 
Mr. С. Н. Sargent, K.C., argued the case for the respondents. 

Mr. Vesey Knox, K. O., replied for the appellants. 

Their LoRDGHIPS reserved judgment. 


/ 


og 4 MayCHESTER CAR ACCIDENT, 


A MANÓHESTBR tradesman, Mr. John Lancaster, gentlemen's out- 
fitber, 90, Cross Street, obtained a verdict, with £650 damages, 

inst the Manchester Corporation at the Manchester Assizes, on 
July 2nd, for an accident which befell him on February 11th last. 
The plaintiff had left his place of business, at the close of the day, 
atid boarded a Palatine Road double-decked car, in Cross Street, to 

o home... Oa reaching the. upper deck, he was about to enter the 
oor, when the csr, in ing from the aingle line on to the loop, 

gave a violent jerk. He instinctively seized the handle of the 
sliding door, with the result that the door gave way, and then, 
losing his balance, he fell over the hand-rail head-first into the 
roadway. Не received considerable injury, and was taken first to 
the Infirmary and afterwards to his home at Withington, where he 
remained under medical care for several weeks. His injuries 
did not amount to permanent disablement, but he had not yet been 
able fully to attend to business. His business had suffered in con- 
sequence of his absence, and he claimed damages on that account as 
well as for the pain and suffering. Negligence on the part of the 
car driver was alleged in starting the car at an improper speed 
before the passengers were all seated. The Corporation was also 
negligent, it was contended, in respect of the car, which was во 
constructed as поб to afford adequate protection in such an 
emergenqy; and also in respect of the line, which, at the point 
where the accident happened, was said to have too great a curve. 

For the Corporation it was argued that the plaintiff's injury was 
due to his own want of care. Negligence on the part of the driver 
was denied; and, as to the construction of the car, the defence was 
that it was the best type of car known, and such as had received the 
Board of Trade's approval. In the course of the plaintiff's case a com- 
parison was made between this type of car and the Salford cars, to the 
advantage of the latter, on the score of safety. A person could not, 
it was stated, under the circumstances described, have fallen into 
the roadway from a Salford car. The defendants’ answer to this 
was that, by the construction of the stairway in the Salford cars, 
the driver’s view was obstructed to right and left, and for that 
reason the Board of Trade did not recommend them. As to the 
track, evidence was given that the curve in Cross Street did not 
differ from the curves (where there is a single line with loops) in 
other parts of the city. 

The jury, in giving their verdict, added а recommendation That 
there should be more careful driving over points." 

Mr. Shee, K.C., and Mr. Byrne were counsel for the plaintiff 
Mr. Langdon, K.C , and Mr. Rhodes for the Corporation. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
unttl the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lishéd unless we have the writer's name and address in our possession. 


The Design of Turbo-Alternators. 


In your issue of June 7th, on page 928, under the above 
heading, I find the following remarks :—“ As distinguished 
from many turbo-alternators of foreign origin, the standard 
Dick, Kerr alternator is of the salient-pole type. This con- 
struction, with its lower magnetic leakage in field and arma- 
ture, is conducive to better inherent regulation; it enables 
machines to be designed with lower stator iron losses, and, 
in conjunction with the possibility of using a larger amount 
of copper in the rotating field, increases the efficiency con- 
siderably.” 

From the wording of these sentences, I take it that the 
writer meant to compare the salient-pole construction with 
the cylindrical barrel-wound rotor type with smooth surface. 
If this is the case, I should like to point out that the state- 
ment that the salient-pole type has a lower magnetic leakage 
than the cylindrical type of rotor does not coincide with the 
real facta. As a matter of fact, calculations show that 
the magnetic leakage of a field system, as given in your 
illustration, is of the order of about 10 per cent. or more, 
whilst the magnetic leakage of a cylindrical type rotor is only 
of the order of from 3 per cent. to 5 per cent. depending on 
the shape of the slots, so that, if anything, this point should 
be put forward in favour of the cylindrical type. 

Now if the statement referring to the “ lower " magnetic 
leakage of the salient-pole construction is not correct, it is 
obvious that the conclusion drawn from this statement docs 
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not hold good, viz., that it is conducive to better 
inherent regulation. Ав a matter of fact, there is no reason 

to believe that the cylindrical type rotor should necessarily 
involve a bad inherent regulation, inasmuch as this point 
depends merely on the ratio of the short-circuit current to 
the normal current, and on the leakage of the armature. On 
the other hand, it may easily happen that a salient-pole 
type machine has actually a very poor regulation, if it is not 
properly designed, or if a machine is put forward which is 
rated too high. 

Further, in your article it is stated that the salient-pole 
construction enables machines to be designed with lower 
stator iron losses.” I am sorry to say that I cannot agree 
with this statement either, because the stator iron losses 
depend more on the dimensions of the stator, and not so 
much on the design of the rotor, although I am quite aware 
that the two different designs vary from each other in that 
direction, that relatively the salient-pole construction will 
have more copper, but less iron, as compared with the 
cylindrical type of rotor, However, even if this is 
admitted, your further statement that the efficiency is 
increased “ considerably on account of `“ the large 
amount of copper in the rotating fields” cannot 
be agreed, to in this form, because it is well known 
to all designers of  turbo-slternators that in such 
machines the iron and friction losses are much bigger than 
the copper losses. From this it follows at once that a 
decrease of the excitation loss due to an increased amount 
of copper will not * considerably " increase the efficiency. 

Further, it is stated in your article, *the ventilation of 
the machine is alsoa special feature, although forced draught 
is not employed." It is not quite clear what the writer 
means by this, but I think I am right in assuming that 
the makers claim to have a rotor which arts as a ventilator, 
so that there is no need to provide a special fan. How- 
ever, I do not feel inclined to regard this argument as a 
very strong one, inasmuch as I think that a smooth rotor is 
likely to produce less windage, and a special fan is likely to 
give а much better and a more effective action than a “ field 
magnet," which is called upon to serve as а “ ventilator.” 
Anyhow, one would expect that such a “ ventilator " would 
produce rather a big noise. 

As far as this is concerned, it is very interesting to note 
that the designers had to adopt ** the use of solid end shields, 
which, no doubt, has a material influence in reducing the 
noise, and prevents dirt from being drawn into the machine." 
This seems to show that there was a virtue made out of a 
necessity, inasmuch as, if the enclosing bas a “ material 
influence in reducing the noise,” this must have been con- 
siderable with the open type machine. Would this not 
prove that the salient-pole type rotor is likely to make a 
noisy machine? I think it is obvious that a rotor with a 
smooth outside surface is much better in this respect. 

Moreover, if the designers of the machine illustrated in 
your article found it necessary to use solid end shields, they 
only prove that there is a distinct tendency to abandon the 
open type design altogether for turbo-machines. 

This development is quite justified, not only from the 
point of noise, but also from the ventilation point of view. 
If one considers that the sizes of the units put down in 
large power stations are becoming larger and larger, it is 
evident that with such large unite the question of taking 
away the heat produced by the losses becomes more and more 
Important. 

If one keeps in mind that a modern power station might 
have a capacity of 100,000 н.р. in only a few units, опе can 
easily realise that there are several thousands of horse-power 
dissipated in the form of heat. Under the circumstances, I 
feel sure that the time is not fur distant when not only will 
the cooling air be drawn into the machine through special 
ducts in the foundation from the outside, but also the hot 
air will be taken away and not allowed to go into the power 
house. 

In conclusion, I should like to say that it is not the object 
of this letter to condemn the salient-pole construction. I only 
wish to prevent readers of your article from being misled to 
an unjustified prejudice against the cylindrical type of 
rotor. ч 

М. Kloss, 

Stafford, June 2865, 1907, 


electricity is obtainable. 


The Literary Engineer. 


I would not intrude myself upon your notice again, but 
for the fact that Mr. Walker brings my name into his letter 
in your current issue, under a charge of pedantry, because T 
criticised Mr. Frank's “sliding rail." Mr. Walker seems 
to have overlooked the humorous element in Mr. Frank’s 
article and my letter. 

I agree with much that Mr. Walker says, and appreciate 
the liability of some writers to commit the error of self- 
obfuscation, and consequent literary nebulosity. I hope I 
make my meaning clear. 

May I remark, without laying myself open to the charge 
of pedantry once again, that I conclude my name with one 
“Т” only? 


Manchester, June 28th, 1907. 


Harold Elliot. 


Among some so-called practical men there appears to 
be a widespread suspicion that purity of grammar and elo- 
quence of expression in engineering literature are a cloak to 
conceal a deficient knowledge of the subject written about. 

To such men a well-turned phrase, some brilliant illustra- 
tion, or a cleverly enforced argument apparently pavours of 
the plausible, and is, therefore, summarily rejected by these 
representatives of a race which prides iteelf on a speedy 
detection of frauds. 

One of the greatest misfortunes of the average practical 
man is that he cannot take an interest in any science or art 


. beyond his own trade. 


Book-learning i8 despised, likewise anything which tends 
towards cultivating the mind, such as an intelligent interest 
in politics, literature, art, and so forth. One cannot blame 
him if his thoughts are fixed upon the glorious vision of a 
coil of 7/16-cable, or if his soul alone responds to the romance 
of a double-pole ** chopper-type " switch. | 

It is merely his misfortune that his appreciation of the 
benefits of this world is so narrow and limited. 

It would be well for him if he could realise that every 
branch of study tends but to enlarge the mind, promoting 
the acquisition of more knowledge and the purer expression 
of one’s thoughts and ideas. 

But the obstinacy of the devont worshipper of practical 
and “rule of thumb” methods and thoughts is proof 
against all evidence or argument. A suspicious attitude 
towards intellectual attainments will ever be his, and perhaps 
he is content to remain one of those unfortunate beings 
whom Browning calls :— 


„Finished and finite clode, untroubled by a spark.“ 


„ W. J. H. 
Westminster, S. W., June 29th, 1907. 


— — 


Wiring Cost of Small Houses. 


Whatever we may think of Mr. Seabrook’s business 
methods, there can be no diversity of opinion as to his 
literary abilities. 

Taking the bombastic proclamation issued to engineering 
firms to participate in the spoils of Silvertown, and the two 
letters which have recently appeared, we cannot but envy 
the talent he displays in making black appear white, and fact 
merely fiction. 

Before deciding that West Ham is an El Dorado, where 
wiring contractors can accumulate wealth, free from the 
tyrannical laws and regulations of promoted meter-readers, 
we should like to know what he is doing with the salesmen, 
motor-fixers, and canvassers recently advertised for? If 
these men are in existence, how can Mr. H. Seabrook pose 
us the friend of the local contractors when he is doing his 
best to oppose the electrical trade ? 

The enormous power load of West Ham is not a develop- 
ment obtained by the dissemination of foolish literature, but 
the natural outcome of a vast industrial area in which cheap 
The legitimate aim of the 
undertaking should be the continued production of cheap 
current. 

There can be no need for the Council to dabble in retail 
business. For them to do во is a censure to local contractors, 
and a direct impediment to the many makers of electrical 
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5 ho are anxious to push for business in West 
am. 

If the members of the Committee would inquire for them- 
selves into the failure of similar attempts in other areas, or 
if they could realise how easily items of material and labour, 
that are in any way troublesome, slip into ** public lighting " 
instead Of sales, they would hesitate before starting a 
business of doubtfal benefit, in opposition to their best 
supporters. 

Suum Cuique. 


I have carefully read Mr. Seabrook’s letter in the current 
issue of the ELECTRICAL REVIEW, and will bring the same 
before the next meeting of the Association, which does not, 
unfortunately, take place before Tuesday, July 9th, when a 
reply will be given for your next issue. 

. Edw. W. Jackson, 


Hon, Sec., West Ham Electrical 
Contractors’ Association, 


London, E., June 28th, 1907. 


Making Calcium Carbide in Ireland. 


" Querist" wishes to know what electrochemical work 
could be carried on at a water-power generating station of 
100 H.P., во as to keep the plant going at full load. 

This is not only an important question, but a big order, 
with any generating station, especially with a water-power 
one, as the cost of generation is the same (except atten- 
dance) whether the plant works one or 24 hours per day. 
Men may come and men may go, but I go on for ever!“ 
This is not the case with plant steam or gas-driven, as the 
expenses rise in proportion to output. 

In 1897 I carried out experiments at a water-power factory 
with which I was connected, with a view to ascertaining some 
profitable means of bridging over the unprofitable central 
station gap. | 

One of the experiments was most successful ав far as it 
went, but business pressure obliged me to abandon the work. 
Since then it has been perfected, and is now a commercial 
success ; but, to the best of my knowledge, no central station 
is availing itself of this unique manufacture (chemically and 
electrically considered). This is somewhat remarkable, con- 
sidering that this particular industry is very flourishing at 
the present time—product never commanded a better price, 
and output is in direct proportion to current used—this is 
not so with calcium carbide ; but the greatest advantage is 
that the product is some 20 per cent. greater than the raw 
material used, whereas with calcium carbide it is some 40 per 
cent. less than the raw material. Good as this is, it cannot 
vie with an electrochemical product, the patent of which is 
about expiring in the British Isles. 

Although I stated that 100 н.р. was too small to produce 
calcium carbide commercially, it is to be understood that 
I meant if a complete plant of this size—building, power 
generators and furnaces—were being created, but in the event 
that building, power and generators are already in evidence, 
as I gather is the case with ** Querist," this completely alters 
the complexion, as practically only furnaces and transformers 
would be required. If caustic lime can be delivered on the 
premises under 15s. per ton, and anthracite under 808. per 
ton, calcium carbide would pay well, using current, say, 
10 hours out of the 24. In such an instance, I should not 
use a furnace in the strict sense simply work on the resist- 
ance principle. I have no hesitation in saying that 
practically all calcium carbide will be produced on this 
principle in the near future, as it has many advantages to 
recommend it. 

Should “ Querist,” or anyone, wish to go further into this 
matter, viz., filling up the unprofitable central station gap, 
perhaps the Editor will be kind enough to place him in 
communication with me. 

W. Antrobus. 

Manchester, July 1st, 1907. 


A correspondent wants to know the name and address of 
the makers of the Evertrusty " draught gauge. 


SOCIAL AMENITIES OF THE МЕА. 


Tur Sheffield Convention extending over four days instead 
of practically three as at previous meetings, enabled one of 
them to be entirely devoted to a pleasure trip in which many 
ladies took part. Indeed, at no gathering in the history of 
the Association has the fair sex been so much in evidence, but 
whether this is an advantage or a hindrance to the avowed 
objects of these annual functions we leave members to 
decide. For ourselves we side with the Angels. After the 
business of the first morning a Jarge proportion of those 
attending the Convention accepted the invitation of Messrs. 
Vickers, Sons, < Maxim, Ltd., to spend the afternoon in their 
River Don Works, and witness the rolling of armour plate 
and other highly interesting operations, such as the manu- 
facture of big guns, &c. The firm has a very extensive 
electrical department where direct-current and alternating- 
current dynamos and motors were in process of construction, 
from the designs, we believe, of Mr. Ferranti. Electrical 
power is extensively used througlrout the works, all the 
machinery, we underatand, being made in the Vickers-Maxim 
shops. 

ii the evening a reception was given by the Lord Mayor 
and Lady Mayoress at the Town Hall, followed by a dance 
and supper to about 300 guests, but as we are not votaries 
of the art of Terpsichore, and never indulge in late hour 
attentions to the needs of the inner man, we retired at a 
respectable time, and left the company to the Ambrosial 
delights of the feast and the light fantastic toe. 

The next day was a holiday, and some 230 of both sexes 
left Sheffield at 9.15 a.m. for Worksop, where we were met 
by charabancs, wagonettes, carriages, &c., in which we 
* entrained " for an excursion through the“ Dukeries." 
Shortly after our start, the weather, which looked very 
ominous during the early part of the morning, completely 
changed, and the remainder of the day was gloriously fine 
and sunny. What are the Dukeries 7°’ As the guide-book 
has it“ A cluster of ducal hou&s has brought into exist- 
ence an appropriate word, when it is explained that Worksop 
Manor, once the scat of the Dukes of Norfolk : Welbeck 
Abbey, the palatial residence of the Dukes of Portland ; 
Clumber, the famous home of the Dukes of Newcastle: and 
Thoresby, once occupied by the illustrious Dukes of King- 
ston, and now by their noble descendant the Earl Manvera. 
are all within a radius of 4 miles.“ And after our experience 
of the trip, we can well re-echo the eloquent words of 
Sisson, our guide, philosopher and friend (at the modest 
price of one penny) when, in the following ercerpia, he 
says :—'* What recollections of a happy day crowd into the 
memory of those who have enjoyed the glories of the wo d- 
land scenery. And what pleaenres, yet unrealised, are there 
in store for the weary sojourner in murky cities (had the 
writer Sheffield in his mind?) anticipating a tour through 
the forest glades where Nature invites the toil-worn traveller 
to breathe her freshest, purest zephyre, wafting on the air 
the scents of a thousand perfumed flowers, gay with har- 
monious hues.” Mirabile visu! 

We wasted much valuable time—and money, too—at 
Welbeck Abbey in rambling (at 18. per head) through the 
pleasure grounds, gardens and riding school, the latter a 
fine building, but full of emptiness with the exception of 
several workmen, who evidently looked upon us as if we were 
Feri: Nature in charge of а keeper. 

A second halt was called at Edwinstone, a pretty Saxon 
village on the confines of Sherwood Forest, for the purpose 
of allowing any of the party bent on objects of historic 
interest to visit the “ Major Oak," a tree of remarkable 
dimensions, and within the hoilow trunk of which a dozen 
people can squeeze themselves ; but we observed that 95 per 
cent. of the company showed а decided preference for a more 
modern example called the ** Royal Oak," with more inside 
accommodation ! 

Arriving nearly an hour and a half late at the llop 
Pole Hotel, Ollerton, with its delightful surroundings, 
we made short work of а тегу excellent and 
capitally-served luncheon, and after a short rest we 
started on the return journey to Worksop, by way of the 
Normanton Inn, Clumber and Carburton for tea at the 
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Town Hall, which nobody wanted and of which but few 
partook. Many of the company visited the District 
Council’s electricity works, but a few of the more venture- 
some, always on the yui vive for anything out of the common, 
discovered ** The Old Ship,” said to be of greater antiquity 
than the Priory Gatehouse. Неге a merry half-hour was 
spent in viewing the interior, where the Major and a Brad- 
ford delegate exhibited themselves in a capacity hitherto 
undreamt of, and we came away sadder; if not wiser, men. 
After the entertainment at The Old Ship,” which still 
lingers fondly in our memory, the informal smoking concert 
later at the Royal Victoria Hotel, Sheffield, held out no 
attractions, although we incidentally heard that the Major 
and a certain Scotch Bailie were in great form as 
raconteurs. 

Thursday, to many, was а (dies. (rir, for morning, afternoon, 
and evening were spent at the Royal Victoria Hotel; the 
annual general meeting, reading and discussing papers, and 
the dinner, all taking place at headquarters. The last- 
named function, from & gastronomic point of view, was not 
to be greatly commendel, neither were the several luncheons 
provided on other days of the week; and, as an object 
lesson in catering, the management might with advantage 
take a trip to the Metropolis and make a round of some of 
the restaurants in the neighbourhood of Soho, Leicester 
Square, or Oxford Street, where infinitely better fare can be 
obtained for one-third of the cost. We mention this simply 
in the interests of the Association members, who, coming 
from all parts of the kingdom, expect a fair return for their 
outlay ; to ourselves, it is a matter of indifference. 

But when speech time came, the Lord Mayor captured 
the hearts of every municipal man, and this is how he 
did it :— 

“The success of the Sheffield Conference,” he said, '' was largely 
due to the personal efforts of their president. It was satisfactory 
to find so many electrical officials joining together for the good of 
the community. ‘The official must always be the backbone of the 
work, and on him must largely depend the success of the under- 
taking. It was satisfactory to know that they had officiale in Shef- 
field who were zealous and keen; and if they wanted good men 
tbey must be prepared to pay а good price. (Applause.) They 
found, particularly amongst Labour membets of tbeir Councile, à 
good deal of jealousy and criticism on the subject. But he thought 
that Labour members would have to change their views upon 
this question of salaries. They would have to realise that they 


scarcely pay too much for the completely satisfactory and eflicient 
official." 


If we may paraphrase a familiar English quotation, it is 
not too much to say that amor nummi makes the whole 
world kin ! 

Sir William Clegg, too. in proposing ** The Incorporated 
Municipal Electrical Association," struck а note which 
sounded pleasant to the ears of electrical men. 


“ The Electric Light Committee," said Sir William, had had a 
most difficult task in carrying on their undertaking. The Shetlield 
Gas Co. was excellently managed by men imbued with а good deal of 
public spirit. The company produced gas cheaper, he tt ought, with 
only one exception, than any other place in tne kingdom, and no 
one could reasonably find fault with the way this private company 
had managed their undertaking and treated their consumers. But 
all this had made the work of the Electric Light Committee very 
difficult. He was of opinion they would have to seriously consider 
what would be the wisest course to adopt in the future. It might 
be it would be in the interests of the city that the Electric Light 
Committee should open up negotiations with the Gas Co. for the 
purpose of purchasing the undertaking. The matter would have to 
be considered, probably in the near future.” 


But the visions of a gasless Sheffield were rudely swept 
away by Mr. Dixon, who, in replying for the visitors, said 
he did not allow Sir William Clegg's proposal with regard 
to the gas undertaking to pass unnoticed. Speaking as a 
manufacturer, he assured Nir William that such a suggestion 
would be strenuously opposed. Healthy competition was 
the very life of business, even in the affairs of a municipality. 
The time for purchasing the gas undertaking had gone by. 
If the opportunity had been taken 20 or 25 years ago, the 
gas would to-day have been helping to reduce the rates. 
But to propose that their ten-years old undertaking should 
absorb the old and successful business of the gas company 
was outside the bounds of practicability. 

A musical programme was provided, in which Miss Clara 
North, Mr. Robert Charlesworth, and Mr. Harry Heath took 
part. 

Miss North is a vocalist of whom more will be heard, 
for her pure and flexible voice, and her well-nigh perfect 


intonation and unaffected style, mark her out for distinction 
amongst the ever increasing number of singers on our con- 
cert, platforms. 

Mr. Charlesworth, the possessor of a fine natural voice, 
also sang most excellently, and the humorous items of 
Mr. Harry Heath were cordially welcomed. 

At the risk of being thought bhvpercritical, we must 


confess that the toast of ** His Royal Highness ” the King, 


seemed wanting in Majesty! The same slip of the tongue 
was, curiously enough, repeated later in the evening ! 

Taking one consideration with another, the Sheffield 
meeting of the M. E. A. was, from a ‘social standpoint, un 
unqualified success, much of which was due to the untiring 
efforts of Mr. C. McArthur Butler, the popular secretary of 
the Association, who on this occasion surpassed himself : and 
Mr. l'edden, the President, may certainly congratulate him- 
self that the Shetlield Convention has been not the least 
enjoyable of the 12 gatherings which sum up the history of 
this youthful but eminently useful and practical body. 


PARLIAMENTARY. 


London County Council Tramways Bill. 


Tur Select Committee of the House of Lords (Jord Kintore pre- 
siding) on Thursday, June 27tb, commenced the consideration of 
the Bill promoted by the London County Council. Мт, Erskine 
Pollock, K.C., and Mr. L. Maccassey appeared for the Council; and 
Sir Ralph Littler, K.C, and Mr. Fitzgerald represented Mr. Robt. 
Horner, petitioner against the Dill. 

Mr. PoLLock, K.C., explained that the Bill dealt with various 
tramways in various partsof London. Part П of the Bill contained 
proposals for the construction of new tramways and reconstruction of 
existing tramways; Part II] related to street works; Part IV, the pur- 
chase of lands; and Part V dealt with the extension of time for powers 
already authorised. То none of these parts was there any opposi- 
tion; the only opposition was to Part VI, and that arose through 
the proposal to alter the Tramways aud Improvements Act of 1906, 
зо as to make the provision relating to obtaining the consent of 
frontagers to the alteration or doubling of tramways inapplicable 
to lenytha of line not exceeding 30 ft. each. Mr. Robert Horner, 
who was the owner of Spitaltields Market, was petitioning against 
the Bill, as, he said, the proposal of the Council to run tramways 
with a double track down Commercial Road would seriously inter- 
fere with his rights and would be to the prejudice of traders in the 
market. As a matter of fact, Mr. Horner, he contended, had no 
locus standi to appear before the Committee, as he was only a 
lessee of the market, and that the right persons to raise an objec- 
tion would be either the Borough of Stepney or the Corporation 
of London—but neither of those bodies was opposing the Bill. 
Mr. Horner, in his: petition, said that the Council was doing an 
illegal action, but if that was so Mr. Horner bad the remedy in his 
own hands—he could go to the court of law and get an injunction 
restraining the L.C.C. from using those rights which the L.C.C. 
contended were legal. He maintained that Mr. Horner's petition 
was & misapprehension, as it was based on past levislation, and as a 
notice to treat had been served on Mr. Horner. he objected to his 
appearing before the Committee. 

Sir Ratrg LITTLER having replied on the technical point raised, 

The Committee decided to allow Mr. Horner to appear. 

Mr. FITZMAURICE, chief engineer to the Council, was called and 
supported Mr. Pollock's opening statement. 

At this stage, the Chairman intimated that the Commitee 
thought it desirable that if possible some arrangement should be 
come to between the opposing parties, and the Committee adjourned 
to see if this expression of opinion could be carried into effect. 

At the resumption of the Committee on Friday, Mr. ERSKINE 
Porrock, K. C., said that the Highways Committee of the Council 
could not, in the public interest, insert any clause which would 
repeal any of the powers they: obtained in 1901. Ме. Horner, in 
his petition, maintained that they were endeavouring under that 
Lill to legalise something done in 1906. The Council did not wish 
to put themselves outside any claim for damages arising from their 
Action. and they were quite prepared to insert an amendment in 
Clause 38, which would protect the interests of Mr. Horner, and 
to the effect that they should not prejudice any rights vested in the 
lessee of the market under the lease of 1553. The Council were 
unable to agree to the suggestion of restricting the hours of running 
the cars. 

Mr. FITZGERALD sugge ted that a loop line on either side of the 
site would meet all the requirements of facilitating the traffic, and 
ae put in a clause restricting the houre of the cars running. 

The Committec, after consulting tovether, announced the preamble 
proved. 


Second Reading.—in the House of Commons on Monday the | 


Middlesbrough, Stockton-on-Tees, and Thornaby Tramways Bill 
was read a second time. 


— EE 
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Rawtenstall Corporation.—This Bill came before the Earl 
of Onslow's Select Committee of the House of Lords on Tuesday 
last week. The Bill authorises the reconstruction and electrification 
ofexisting tramways and the construction of new lines within and 
beyond the borough. It also gives power to the Corporation, in 
the event of the Bacup Corooration failing to purchase, to acquire 
so much of the tramwaysof the Rossendale Valley Tramways Co. as 
is within the Borough of Bacup. The Bill provides for the expen- 
diture of £8,9.0 on the reconstruction of the Accrington tramways, 


£32,300 on the Rossendale tramways, £17,600 on the Bacup tram- . 


ways, £55,000 for the construction of new tramways, £60,530 for 
electrical equipment of the tramways, and £8,000 to be provided 
for renewals. Formal evidence having been given in support of 
the Bill, the measure was ordered to proceed. 

Tramway Orders Confirmation Bill.—This Bill came before 
the Earl of Onslow's Select Committee of the House of Lords on 
Toesdav, and was ordered to proceed. The Bill confirms Board of 
Trade Orders in respect to Audenshaw, Leeds, Huddersfield, Taunton 
and West Ham. 

hing’s Norton and Northfield Urban District Council.— 
This Bill came before the Earl of Oaslow's Select Committee of 
ths House of Lords on Toesday last week, and was ordered to go 
forward. The Bill provides for the reconstruction and alteration 
of tramwayr, and powers as to the electrical undertaking. as to a 
supply in bulk, and power to supply fittings, but not to manufacture 
them. 

Official Test of Electricity Meters.—In the Parliamentary 
papers, Capt Faber asks the President of the Local Government 
Board what facilities are obtainabie by the general public for pro- 
curing an official test of electricity meters by any oflicial of the 
Board of Trade, on payment of any prescribed fee; and whether 
electric meters, issued by the makers, are tested by any cflizial 
before issue to the public. Mr. Kearly says that the Board of 
Trade have no power to undertake the test of consumers' electricity 
meters. Consumers may require their meters to be tested, on pay- 
ment of a prescribed fee, by an electrical inspector, who may be 
appointed, as regards undertakings ja бошоп, by the County 
Council; and, as regards undertakings outside London, hy the 
Board of Trade, on formal application being made to them where 
the undertakers are a local authority, and by the local authority 
where the undertakers are a company. 


BUSINESS NOTES. 


Book Notices. J. E. E. Wiring Rules. We have 


received from the Secretary of the Institution of Electrical 
Engineers, Mr. G. C. Lloyd, a proof of the cover of the reprint of 
the revised Wiring Rules, inside which are printed the names of 
the Iasurance Offices and Supply Authorities which have adopted 
the rules as standard practice. While we regret that there is room 
for all the names on the space allotted, which ought to be sufficient 
only for the obstinate exceptions, we are heartily glad to see that 
35 insurance companies have come in, ten London and 17 provincial 
supply companies, Edmundson’s Electricity Corporation and the 
Urban Electric Supply Co. (whicb contro! 47 supply undertakings). 
and, not least, the Incorporated Municipal Electrical Association, 
which presumably accounts for the absence of names of municipal 
supply authorities from the list. We hope that on the next occasion 
of reprinting, as suggested above, there will only bea few exceptions 
to record, for it is really high time that uniformity was attained in 
а matter which is not appreciably affected in this country by local 
circumstances. 

The Working of Steam Boilers. By E. G. Hiller, B. Sc., M Inst. C. E. 
Manchester: Taylor, Garnett, Evans & Co. 1907. Price 1s.— This 
is the fourth edition of the excellent instructions for the working, 
treatment and attendance of steam boilers issued by the chief 
engineer of the National Boiler and General Insurance Co., Ltd. 
All ordinary kinds of boilers are dealt with, as well as superheaters 
and economisers ; sterting with the raising of steam in a boiler from 
the cold, the autbor diacusses the qualities of various kinds of fuel, 
methods of firing, forced draught, water feeding, the effects of 


overheating of flue tubes and of sediment in the water, cooling and. 


blowing off, and the cleaning of boilers. Boiler fittings are dealt 
with at some length, and examples of various kinds of corrosion 
are given. There can be few questions arising in the ordinary 
working and care of boilers which are not answered in this book, and 
the numerous illustrations are well executed and clear. The 
publication of such handbooke, embodying the accumulated experi- 
ence of many years, gained from a very great number of boilers 
under all sorts of conditions, is a most valuable feature of the com- 
pany's work, and Mr. Hiller is to be congratulated upon the form 
and substance of his handbook. 

Summer Holidays.—The purpose of this little handbook, issued 
by the Great Eastern Railway Co., at 30, Fleet Street, E.C., is 
sufficiently conveyed by its title. We cannot forbear calling atten- 
tion to the extremely pretty illustrations, both fac-simile water- 
coluurs and pen-and-ink sketches, with which it is adorned, and the 
letterpress, by Percy Lindley, is light and entertaining. Promi- 
nence has been given to the less known districts of East Anglia, 
and to the country between the Cromer coast and the Broads. 

Elektrische Beleuchtung. By Dr. Berthold Monarch (Vol. VIII, 
Repetitorien der Elektrotechnik). Hanover: Dr. M. Jünecke. 
Price 5 M. 60 Pf.—The completeness and accuracy with which the 
means and methods of electric lighting are treated in this volume 


make it a valuable text-book of the subject. Starting with the 
definitions of the various lighting units, the writer discusses these 
in detail, and then proce?ds with the subject of photometry. This 
section includes a des^ription of a convenient arc lamp photometer 
arrangement, due to the autbor, in which the distance between the 
photometer head aud the arc remains constant whilet measuring 
the candle-power at all angles. This is accomplished by suspend ing 
the are lamp from the end of a long swivelling arm which can be 
wound up into any desired position by means of a rope and band 
winch. Section II deals with the construction and arrangement of 
arc lampe, and Section III with incandescent lamps, including the 
various metal filament ones. Sections IV and V describe the arrange- 
ment of arc and incandescent lighting circuits, and the erection 
and care of lamps generally, whilst Sections VI, VII, and VIII 
deal with the light distribution curves for various types of lamps, 
the light efliciency, and the question of illumination io rooms, 
roads, “с. А good series of light distribution curves showing the 
effect of the position of the carbons ia arc lamps, of the globes, of the 
shape of the filament in incandescent lamps, &c., accompanies these 
chapters 

Protection of Buildings from Lightning.“ By Alfred Handa. 
Reprinted from the oval Engineers! Journal, March, 1907. 
London: J. W. Gray & Son. 1907. 

Sience Abstracts.“ Sections A and B. 
No.114. London: E. & F. N. Spon, Ltd. 
each. 

“ Electric Tramcar Handbook." By W. A. Agnew. 4th edition. 
London: Alabaster, Gatenouse & Co. 1907. Price 2s. 6d. net. 

„Fortschritte der E.lektrotechnik." By Dr. K. Strecker. Berlin: 
Julins Springer 1907. 

"Handelshochschule Berlin“ Vorlesungen und Ubungen im 
Winter-Semester, 1907-8. Berlin: (i. Reimer. 30 pp. This pros- 
pectud gives particulars of the teaching staff and curricula of the 
Commercial High School, Berlin. 


Vol. 10, Part 6. 
1907. Price 1s. 6d. 


Plant for Sale.—The Metropolitan Asylums Board is 


inviting offers for the purchase of certain gas producers and electric 


generating plant, crane, &c., at Tooting Bec Asylum. See our 
advertisement pages fur particulars. 
Business Exhibition, — The first annual Basiness 


Exhibition was opened yesterday at Olympia, and will continue 
open until July 13:h. 


* Antioyl " Soap.—The difficulty of removing the traces 
of oil—especially dirty oil, containing iron—and grease from the 
hands has long been a trouble to engineers who have a proper 
regard for their personal appearance, and who wish to have clean 
hands in every sense of the phrase. True, soft soap will do a great 
deai towards this end, but, as one of our friends once remarked — 
“At what а cost”! To meet this want, Messrs. F. S. CLEAVER 
and Sons, of Red Lion Street, Holborn, have introduced a special 
“ Antioyl" soap for the use of motoriste, engineers, and others 
handling machinery, which, while free from the objectionable 
qualities of soft soap, removes grease and stains with equal efficiency. 
We have tried some samples, and found them very satisfactory for 


the purpose in question. 


Catalogues and Lists.—Tue BIRMINGHAM ENGINEER- 
ING Co., LTD., Hooper Street, Birmingham.—List No. 81, giving, 
in some eight small pages an excellently illustrated description of 
their capstan lathes. 

Messrs. JOHNSON & PurirriPS, LrD, Charlton.—36-page cata- 
logue entitled “ Everything Electrical," in which are given many 
fine photo-process illustrations of their different classes of manu- 
factures, including feeder and switch pillars, junction and fuse 
boxes, switchboards, switches, measuring instruments, motor-starters, 
direct-current inter-pole dynamos and motors, arc lamps, projectors, 
insulators, landline material for telegraphs, telephones and power 
transmission, cable-making machinery, and so on. A speciality is 
made of polyphase machinery, and some machines of this type are 
shown, complete and in parts. Copies of this publication may be 
obtained on application. 

THE ELECTRICAL Co., Lro., 162, Shaftesbury Avenue, W.C.— 
Pamphlet relating to their electric cooking and heating apparatus, 
showing and giving prices of a variety of kettles and water cans, 
water jugs, saucepans, frying pans, hot cupboards, hot-plates, plate 
warmers, restaurant apparatus, iron and curling-iron heaters, &c. 

Messrs. Гору. LOEWE & Co., Lro., Farringdon Road, London, 
E.C.—Copy of second and enlarged edition of their pamphlet 
(48 рр.) on Limit Gauges,” in which they give a full explanation 
of their limit-gauge system and its importance in connection with 
the manufacture of interchangeable parts. Copies of this publication 
can be obtained on application to the firm. 

Messrs. D. Santont & Co. 1906), Lro., Beauchamp Street, 
Brooke Street, Holborn, E. C. New price list (Н 2) of their electric 
lighting accessories (lamp and switchholders, adaptors, ceiling roses, 
cut-outs, fuseboards, switches, &c.). 

Messrs. W. H. Barkey & Co., Ltp., Albion Works, Salford.— 
Circular of their haad and power air compressors, motor-tire 
pumps, and tire pumps and testers. 

Messrs. NEwTONS, LTD., Taunton.— New pocket list of their 
“ Zone" patent dynamos and motors. Prices and particulars аге 
given in compact form for easily ascertaining prices, outputa, 
speede, and weighta, also dimensional drawings and illustrations. 

IxDIA-RunnkER, GUTTA-PERCHA AND TELEGRAPH Works Co., 
Lb., Silvertown.—Catalogue just issued (No. 33) of their telegraph 
and testing instruments. It is a well-arranged and clearly illus- 
trated list, showing prices boldly and at a glance, of fast repcaters, 
Morse apparatus, single-needle instruments, apparatus for mirror 
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working on cables, vibrators, lightning protectors, reflecting and 
needle galvanometere, testing sets, resistance boxes, condensers, 
conductivity testing instruments and many other lines of interest 
to telegraph and testing engineers. 

Usines DU Pirp-SELLE, Fumay (Ardennes).—Price circular 
relating to electric heating and cooking apparatus. 

Mrssrs. Bray, MABRKHAM & Reiss, Lro., Walthamstow.—Sheets 
showing their B. M. R. starters, rotor starters, and New" type 
ratchet starters. 

Epison & Swan UwrrED ELECTRIC [лонт Co., Lrn., London, 
E.C.—New leaflets, No. A2,092, describing, illustrating and pricing 
their Ediswan ” circuit-breaker—500-volt single-pole maximum 
current type; also No. A2,093, dealing in a similar manner with 
their ironclad power fuseboards for circuits of from 200 to 600 
volts. 

British INwsULATED AND Hersry СавгЕѕ, Lrp., Prescot.—A 
number of publications for filing, relating to their Coraline 
soldering paste, portable hand-lamps, magnetic lampholders, the 
Merz-Redman electrically-controlled switch-frog, Oliver's patent 
mechanical ear and Prescot, section insulators. 

British Тномѕом-Нооѕточ Co, LTD., Rugby.--Pamphlet 
No. 204, describing and showing in the company’s usual excellent 
style their two and three-phase induction motors; also an index 
sheet to current В.Т.-Н. publications. | 

TRUSSED CONCRETE STEEL Co, LrD., Caxton House, West- 
minster, S.W.—Interesting publication, in which is given an 
account, with many pictorial views, of a large motor-car factory, 
which is built throughout on the Kahn system of reinforced 
concrete. 


Dissolutions and Liquidations.—I.T.E. ELECTRIC 
Co., Ltp.—This company on June 7th resolved to wind up volun- 
tarily, with Mr. P. F. Huddlestone, 72, Finsbury Pavement, E.C., 
as liquidator. 

Liar CURE AND ELEcrRO-THERAPEUTIC INSTITUTE, Ltn.—A 
meeting is to be held at Town Hall Chambers, Fargate, Sheflield, to 
hear an &ccount of the winding up from the liquidator, Mr. W. F. 
Mohr. 

ATMOSPHERIC ELECTRICAL PuRIFICATION Co., LTD - А meetirg 
of this company is to be held at 21, Spriue Gardens, Manchester, 
on August 2nd, to hear an account of the winding up from the 
liquidator, Mr. E. E. Groome. 

HABFIELD & DIGGINS, ironmongers and electricians, 13. Abing- 
don Road, Kensington, W.— Messrs. J. A. Hartield and G. Diggins 
have dissolved partnership. Mr. Hartield will attend to debts, and 
will continue the business in his own name. 

D. Santont & Co., Ltp.—A meeting is to be held at 15-17, 
Beauchamp Street, Holborn, E. C., on August 2nd to hear an account 
of the winding up from the liquidator, Mr. K. Fiedler. 

А В.Р. ACCUMULATOR Co., Ltp.—A meeting is to be held at 39, 
Victoria Street, S. W, to hear an account of the winding up from the 
liquidator, Mr. T. A. Pallister. 

Е. & W. BRACHER, gas and electrical engineers, &c., Redcliffe 
Street, Bristol.— Messrs. F. C. & W. S. Бгасһег have dissolved 
partnership. Mr. W. 5. Bracher will continue tne business and 
attend to debts. 


Trade Announcements.—THE Hrkxuy WELLS Оп, Co. 
have removed to new works which they have purchased— Imperial 
Oil Works, Salford, Manchester. We understand that these 
premises have 10 times the capacity of their old works, and are 
equipped with complete modern plant for the production of 
lubricants. 

Messrs. Mogr:s-Hawkins, Lrp., of 91, Union Court, Old Broad 
Street, E. C., bave purchased the business of the Morris-Hawkins 
Electrical Co., Ltd., inclusive of plant, machinery, patterrs, good- 
will, stock-in-trade, &c., and are now in a position to supply 
standard Morris-Hawkins motors and dynamos. and all spare parts. 
A large stock is held. | 

Messrs. Нововтт & WORTHINGTON, electrical engineers, of 
Warrington, have opened new business premises at 85, Bridge 
Street. 

М 888. WHEATLEY Kreg, PRICE & Co., engineering valuers and 
auctioneers, of London and Manchester, inform us they have 
opened offices at 26, Collingwood Street, Newcastle-on-Tyne, and 
have appointed Mr. W. T. Stutchbury as resident district manager 
there. 

Messrs. W. and R. Jacons are carrying on business as wholesale 
suppliers of electrical materials at 39c, King William Street, 
London, E.C., where they will have the active help of the Messrs. 
Hale Bros., to whom they are successors. 

MzsSBs. BAGSHAWE & Co., late of Tower Royal, E. C., notify that 
all communciations must be addressed to them at Dunstable Workf, 
Danstable. We have received a leaflet relating to their coal and 
ash elevator manufactures. 

THE ELECTRIC AND ORDNANCE ACCESSORIES Co, LTD, 
announce certain alterations in the management of their branch 
offices. Mr. V. Delebecque, until lately Birmingham branch 
manager, takes charge from July 1st of the company's Manchester 
brancb, in succession to Mr. D. C. Bate, whose agreement with the 
compsny has terminated. Mr. J. Booker has been appointed to 
succeed Mr. Delebecque as manager to the Birmingham branch. 

Messrs. R. J. NICHOLSON & Co., of Macdonald's Lane, Corporation 
Street, Manchester, now have branches at Newcastle-on-Tyne and 
Bath. From the former, which is situated at 77, High Bridge, the 
North of England will be worked under the supervision of 
Mr. T. К. Martin, while Mr. C. С. Smith and Mr. Talbot will look 
after the West of England from the Bath office at Northgate Works. 
At each of these branches one of the "Ideal" petrol-electric sets 
will be on view, 


Borma,—Messus. J. SroxE & Co., LTD., have supplied 
their electric train lighting apparatus to the Burma Railways Co. 


Annual Outings.—Tbe annual outing of the employés 
of the New System PRIVATE TELEPHONE Co., LTp., took place on 
Saturday, 29th ult. Upon arrival at Hastings the party went by 
brake through the beauty spots surrounding this popular resort. 
Luncheon was served at Ye Old Jenny Lind,” the chair being 
taken, by Mr. R. L. Murray, the chief ergineer. <A telegram was 
despatched to Mr. Ernest Н. Lamb, M. P., the managing director of 
the company, wishing him a speedy recovery from his indisposition. 


Bankruptcy Proceedings. — R. S. BLACKBURN, 
electrical engineer and contractor, Osborne Street and Ribstone 
Works, Helden Bridge.—l'etition filed June 4th, and adjudication 
order made June 28th. 


LIGHTING and POWER NOTES. 


— —— 


Accripgton.—A_ request by Clayton-le-Moors for a 
supply of electricity for lighting purposes, has led the Electricity 
Committce of the Corporation to communicate with various 
local authorities seeking their sanction to an application for a 
provisional order, enabling the Corporation to supply energy in 
neighbouring areas. 


Amersham.—The Chesham E.L. and Power Co. has 
informed the U D C. that it intende applying to the О D.C. fora 
prov. order for F.L. Tbe Council bas deferred consideration of 
the matter pending the arrival of further particu!ars. 


Australia.—MkxkrnovnNE.—The electric supply under- 
taking made a net profit of £17,601 for the year ended 
February 28th. Toe gross revenue amounted to £01,189, while 
working expenses absorbed C35, C60. Other items of expenditure, 
such as interest on capital, commission and exchange (£14,385), 
sinking fund at 1 per cent (£4,400), depreciation and renewalg 
at 2 per cent. оп £415,150 (£8,303), totslled £27,927, leaving tbe 
balance stated above, which, added to the credit balance from the 
last year, viz., £229, leaves available the sum of £17,530. 


Birkenhead.—The gross profits of the electric lighting 
department for the past year amounted to £10,552, and, after pay- 
ment of interest, sinking fund aod income-tax charges of £7,400, 
there remained a surplus of £3,151, as compared with £2,210 in 
the previous year. The renewals fund now amounts to £9,241, 
equivalent to 7:10 per cent. of the total capital outlay. Capital 
expenditure for the period covered by the report amounted to 
48.241, and there was an outstanding debt of £112,090. 


Brighton.—The working of the Corporation electricity 
undertaking during the last financial year resulted in a deficit of 
over £10,0C0, and compares with a deficit of £976 in the previous 
year and a surplus of £5,381 in 1904-5. It will be recollected that 
heavy capital expenditure has been necessarily incurred in pro- 
viding modern generating plant of large capacity, which is not as 


pet all productive. The old North Road works have now been 


closed for generating purposes, and it is estimated that there will 
be a saving of some £12,000 next year in the cost of production. 
The total capital expended now amounts to £758.779. 


Bury.—4A I. G. B. inquiry was held last week into the 
application by the T.C. to borrow £22,500 for the purposes of the 
electrical undertaking. It is intended to open oflices and a show- 
room for electrical apparatus. 


Cheltenham.—The T.C. has received from the L. G. B. 


. sanction for a loan of £6,825 for additions to the plant at the elec- 


tricity works. 


Cuckfield (Stssex).—The R.D.C. has received notice 
tbat the Haywards Heath Electric Supply Co. intends applying to 
Parliament for power to supply energy in the districts of Hay wards 
Heath and the Cuckfield U.D.O. and R. D. C. 


Derby.—A L.G.B. inquiry was held on June 26th into 
the application of the T.C. for a loan of £51,850 for the extension 
of the electricity undertaking. There was no opposition, but the 
Inspector (Mr. H. R. Hooper) criticised the action of the T.C. in 
accepting contracts for part of the work before lodging with the 
L. G. B. full particulars. The extensions include the building of a 
station adjacent to the existing one, sufficiently large to accommo- 
date 7,500 H.P., and capable of enlargement to 20,000 m.p. The 
first instalment includes two 750-K w. unite, with the necessary 
sten m- raising plant. 


Dover.—The T.C. has decided to supply electricity to the 
Admiralty in connection with the new Harbour Works at 3d. per 
unit, on a minimum annual consumption of from 150,000 to 175,000 
units. 


Dublin.—At a special meeting of the Corporation last 
week, a letter was read from the Secretary of the Lighting Com- 
mittee stating that his committee had decided to apply for a further 
provisional order to enable it ta extend the electric mains for 
the purpose of giving п supply to the Viceregal and other buildings 
in the Phonix Park, and asking the Council to sanction it. The 
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income from the Viceregal lighting would be about £750 per annum. 
Banction was finally given on the guarantee that nothing would be 
done without first consulting the Council. 


Exeter.—The E.L. Committee has recomended the T.C. 
to contract for a supply of 5,000 Osram lamps in the next 12 
months. 


Framwellgate Moor.— The residents of this place have 
accepted the terms of the E. L. Co. for the supply of electricity for 
private lighting. А similar arrangement bas been made at Brandon, 
the terms of a three years’ agreement being 4d. per week for the 
firat lamp, and 2d. each for each additional lamp. 


Glasgow.— We are informed that Mr. LAcKIE, chief engi- 
neer to the Corporation Electricity Department, has been instructed 
to visit the works of Messrs. Siemen Bros., at Berlin, and those of 
Messrs. Brown, Boverie & Co., at Baden, to inspect the turbo- 
dynamos being built there for Port Dundas station. 


Havant.—A private company has informed the R. D. C. 
that it intends applying to the B. of T. for a prov. order for E. L. 
at Hayling Island. 


Hoddesdon.— The U. D. C. has agreed to dispose of the 
prov. order for E. L. to tha North Metropolitan E. L. Co., which 
will repay £222, the cost to the Council. 


IIkley.— Mr. W. Antrobus, of Longsight, Manchester, 
bas pot forward a scheme for the electric lighting of Ilkley by 
water-power from the River Wharfe. The maximum power would 
be about 200 H.P. A small stream at the other end of the town, 
having a fall of nearly 100 ft., could also be used. The two plants 
would be run day and night at full load, the surplus energy being 
used for electrochemical processes. 


Knottingley.—The Electrical Distribution of Yorkshire, 
Ltd., has informed the U.D.C. that it proposes to apply for a 
prov. order for electric lighting. The Council has decided to 
discuss the matter with a representative of the company. 


Leeds.—It has been decided to extend the E.L. mains 
from Kirkstall to tha Bramley and Rodley districts at а cost of 
£15,220. ‘ 


Leyton.—The U.D.C. has decided to increase the plant 
at the electricity works by a third generating set at a cost of about 
£4,000. 


Liverpool.—The Electricity Committee has recommended 
the City Council to apply to tbe L.G.B. for sanction to borrow a 
farther sum of £200,000 for electrical purposes. 


Lon důon.—ShOREDTITCH.— The B.C. has decided to reduce 
the illuminating power of certain street arc lighting with a view to 
reducing tbe cost of street lighting; it has also been agreed in 
foture to place the Coronet Street plant under the charge of the 
destructor engineer, and to eupply the electricity department with 
such energy as is generated from destructor steam at a price based 
on the coal and oil cost per unit at Whiston Street, plus 20 per cent. 
for stand-by charges. 

E£TEPNEY.—Tbe Electric Lighting Committee ів in negotiation 
with Mr. Arthur Wright, former consulting engineer to the Council, 
with regard to the re-engagement of that gentleman as an expert 
with particular reference to the Blyth’s Wharf extension scheme. 
Mr. Wrigbt is asking for a six years’ engagement at ££00 a year. 
The Committee is equally divided upon the question of accepting 
these terms. 

BreRruonpsey.—The income of the electricity department for the 
past year was £24,662, and £6,950 was carried to net revenue after 
meeting working expenditure. After meeting financial charges, a 
balance of £590 remains; 1,906,489 units were sold during the 12 
months. 

KNSIN GC TOx.— The B.C. has come to an arrangement with the 
three companies serving the area for a supply of energy for all- 
night street lighting, at 1d. per unit; also for a supply to public 
buildings at 24d. per unit, with rebates where the energy is used 
during a number of hours per day. 

L € C. ELECTRIC SUPPLY BILL. — Тһе rejection of this Bill formed 
the subject of Nong discussion at Tuesday's meeting of the L. C. C., 
when tbe Parliamentary Committee recommended the Council to 
adopt a resolution expressing tbe opinion that it was а matter for 
deep regret that the Bill bad been rejected, thereby depriving the 
elected representatives of municipal London of the opportunity of 
securing the provision of a cheap supply of electricity subject to 
public contro]. As an amendment, Mr. Gordon moved that the 
Highways Committee should be instructed to convene a conference 
of the various local authorities concerned, with a view to ascertain- 
ing the steps to be taken to place again before Parliament a com- 
prehensive scheme for the development of electricity for London 
and adjoinirg districts, and tbat the Committee should report the 
results of the conference to the Council as soon as possible. During 
the discussion some rejoicing was expressed by the advocates of the 
municipal ownersbip and working scheme on account of the fate 
meted out to the Bill, Lut the amendment, which they supported, 
only received 41 votes as compared with 7% recorded against it on 
a division. A second division resulted in the adoption of the recom- 
mendation of the Committee by 77 votes to 41, being a majority of 
36 votes. 


Lower Bebington.—The 1902 E.L. order has been 
revoked. 


Middlesbrough.—The Cleveland and Durham Power Co. 


is negotiating with the T.C. for the erection of a sub-station on 
land belonging to the Gas Committee, and in the vicinity of certain 
large works. 


Oldham.—At the last meeting of the Electricity Com- 
mittee, the engineer reported upon the financial position of the 
borough electricity undertaking. The num! er of units sold during 
the past year (omitting traction) was 1,217,916, or 173,436 more than 
last year. For traction the consumption amounted to 2,453,038 
units, or 363,903 more than in the year 1905-6. The total output for 
the 12 months ended March 31st last exceeded by 447,339 units the 
output during the preceding 1? monthe, or practically 11 per cent. 
The revenue for the year amounted to £35,896 9s. 2d., and the ex- 
penditure to £18,212 6s. 9d., leaving a gross profit of £17,084 2s. 9d. 
Payments require to be made on account of interest and sinking 
fund, £16,224 11s. 0d., and a net profit remains upon the year's 
working of £1,459 11s. Od. A credit balance is carried forward to 
next year's account of £91 13s. 2d. 


Portsmouth.—A L. G. B. inquiry into the application of 
the T.C. to borrow £17,688 for electricity extensions, was held on 
June 27th. The local Property Owners’ Association opposed the 
application, chiefly on the ground that the Т.С. was proposing to 
introduce a differential tariff for supply. 


Salford.—The Electricity Committee proposes to expend 
£3,000 in the purchase of electricity meters, and in a report on the 
subject the Committee savs that during the past three years con- 
siderable progress has been made in the development of the under: 
taking, the output for power having increased 285 per cent., and the 
output for lighting 67 percent. It is anticipated that this rate of 
progress will be maintained, and that the 43,000 asked for will 
cover the cost of meters required during the next three years. 


Warrington.—The annual report of the electricity 
department shows that the gross revenue amounted to £16,233, 
and working expenses to £8,528, leaving a balance of £7,709. Out 
of that sum has been paid £2,634 interest on loans, and £2,558 con- 
n to sinking fund, leaving a net profit on the year's working 
of £2,516. 


TRAMWAY and RAILWAY NOTES. 


Assessment of Light Railways.—The Wakefield Cor- 
poration has sent a circtlar letter to all the local authorities in 
England and Wales. asking them to join on the basis of a pro rata 
contribution according to the assessment of the tramways within 
their respective areas in carrying the case of the Wakefield Cor- 
poration v. the Wakefield and District Light Railways Co. to the 
House of Lords. The decision of tbe Divisional Court and tbe 
Court of Appeal has been adverse to the contention that tramways 
should be rated on the full and not on the one-fourth part of the 
capital value thereof, and the Wakefield Corporation desires to 
bave this decision reviewed by the highest tribunal in the 
Kingdom. 


Birkenhead.—The accounts of the tramway under- 
taking show a gross profit for 1906-7 of £21,697. Interest and 
sinking-fund chargea absorbed 4 sum of £21,180, the available 
balance of £317 being transferred to the renewals fund. Last year 
the amount so transferred was £898. А sum of £1,066 has been 
charged to the renewals fund for repairs, leaving a balance in 
favour of that fund, after allowing for this year's transfer, of 
£11,024. A sum of 45,732 has been spent on capital account 
during the year, and the debt still to be paid off amounts to 
£300,891. 


Brighton.—The Tramways Committee of the T.C. has 
recommended that the depot shall be extended, and additional 
plant, including a power-driven hammer, provided, at a cost of 
£1,150. 


Buenos Ayres.— It is announced from Buenos Ayres 
that the Mayor has placed before the municipal council a scheme 
respecting the establishment of a network of municipal underground 
railways of a total length of 63 miles, and the laying of two double- 
track lines is to be given out to contract by way of a beginning. 
The conditions of the contract are to be published in European 
newspapers. The payment for completed sections is to be made in 
municipal 5 per cent. bonds with 1 per cent. redemption. 


East Sussex.—The B. of T. has confirmed the East 
Sussex Light Railway (Extension of Time aud Amendment) 
Order, 1907. 


Glasgow.—W ith further reference to the returns of the 
Corporation tramways for the past year, the total revenue amounted 
to 4895, 842, and working expenses to £445,256, leaving a balance of 
£410,586, which, with £3,510 brought forward, amounted ќо 
£414,096. From this there fell to be deducted interest, £63,769 ; 
sinking fund, £49,777; income-tax, £9.31; rental of Govan and 
Ibrox section, £5,079; to Paisley District Tramways Co., £4,874; 
depreciation fund, 485,032; permanent way renewals, £53,377 ; 
Parliamentary expenses, £6,977; and payment to the common 
good, &35,000—-a total of £343,817, leaving * uet belanne of 
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£70,279. The latter was allocated to special depreciation on 
buildings, £25,000; on power plant, £20,000; and the balance to 
general reserve, Altogether 20,350,0367 car-miles were run, and 
224,063,098 passengers carried. The average revenue per car-mile 
was 10:56d., and the average working expenses 5°721d. (or ^353d., 
excluding power costs); the percentage of working expenses to 
receipts was 5417. 


Gillingham (Kent).—The T.C. has decided to ask the 


B. of T. for an order declaring that the working of the tramway 
from Richmond Road to the Swimming Baths shall cease, and that 
the powers of the Chatbam and District Light Railway Co. sball 
be determined owing to the service having been dis:ontinued for 
upwards of three months. 


Halesowen.—The U.D.C. has sealed an agreement 
transferring its powers to construct a light railway between Hales- 
owen, The Lye and Quinton, to a London firm. 


Halifax.— The Tramways Committee has decided to 


abandon all powers for tramway extensions, with one unimportant 
exception. 


Huddersfield.— The returns of the Corporation tram- 
ways undertaking for the year ending March last, show a total 
revenue amounting to £81,196, working expenses amounting to 
£40,041, and a gross profit of £41,155. After mceting financial 
charges there remained a net balance of £17,453, from which some 
£12,427 was allocated to reserve. During the year some 1,794,691 
passenger car-miles were run and 15,252,150 passengers carried, the 
receipts amounting to 10 79d. рег car-mile. The average working 
expenses amounted to 5°9d., and the percentage of working 
expenses to receipts to 4932. The power expenses are somewhat 
interesting, as ehowing how cheaply a tramway undertaking may 
generate for itself. Some 3,722,598 units were utilised by the cars, 
averaging over 2 units per car-mile; production costs amounted to 
‘33d. per unit; including rates, &e, management, to 30d. per unit; 
and including depreciation and financial charges, to 62d. per unit. 


Hull.—The returns of the Corporation tramways for the 
year ending March last show a total revenue amovntirg to 
£122,590, and working expenses to £71,582, leaving a gross balance 
of £51,008. After meeting financial and other charges, and placing 
£10,604 to reserve, a balance of £15 000 is carried forward. A sum 
of £10,000, brought forward from last year, was contributed to the 
District fund. Altovether 29,151,543 passengers were carried 
during the year, and 2.956,406 car-miles run. The traffic revenue 
per car-mile amounted to 984d., and tbe percentage of working 
expenses to income to 57:9. The undertaking possesses its own 
power plant which generated 3,561,854 units; 20.000 units also 
were purchased from the electricity department. The total works 
cost ot the department's own plant amounted to ‘63d. per unit., aud 
including financial charges, to 83d. per unit. 


London.— FuLuaAx.—The L. C. C. has drawn attention to 
the advisability of constructing tramways along the Fulham Palace 
Road between Putney and Hammersmith, with a view to complet- 
ing tbe whole of the route between Putney and Harlesden in time 
for the opening of the F'ranco-British Exhibition at Suepberd's 
Bush. The L.C.C. favour the overhead system; it is understood 
that the B C. will agree to the scheme on condition that certain 
road improvements are carried out. 


Luton.—The T.C. bas applied to the B. of T. for an 


extension of time until August llth, 1908, for constructing tbe 
electric tramwavs. 


Maidstone.—4A B. of T. inquiry was held on June 27th 
with reference to the proposal of the T.C. to extend the tramways 


to Tovil. The only opposition was against a proposed line in 
King Edward R«ad. 


Manchester, — The Tramway Committee has given 
instructions for the reconstruction of the tramway track in Market 
Street, Piccadilly, London Road, and Ardwick Green. This is the 
section of city tramways which was firet opened, and upon which 
there is the heaviest traffic. Tenders are to be obtained for the 
supply of the special track work required 

An agreement between the Manchester Corporation and the Sale 
District Council with reference to the lease of tbe Sale tramways, 
which the town clerk has been instructed to prepare, points to an 
early commencement. of the work of laying tbe projected line 
between Sale and Northenden, with extensions to tne Palatine 
Road terminus of the Marchester system, and the Gatley terminus 
of the Stockport ву stem. | 


Manchuria.—A horse tramway, which eventually will be 


converted for electric traction, is to be constructed at Mukden, 
Manchuria, 


Penge.—The Council has decided to oppose an appli- 
cation heing made to the B.of T. to transfer the Mitcham and 
Sutton and the Penge and Annerley tramways from the B.E.T. 
Co. to the South Metropolitan Tramways Co., Lid. 


Stalybridge.—The returns of the Joint Dourd'& tramway 


undertaking show а total revenue amounting to £31,030, but after 
meeting working expenses (5:359d. per c.m.) and financial charges, 


a deficit of £8,199 remains. It may be pointed out that the average 
revenue per c.m. only amounted to 6˙54d., and the average journeys 
per head of population to 101, pointing to the poor use made of the 
tram wavs. 


West Bromwich.—The arrangements made between 
the Corporation and tramway company. in regard to the leasing of 
the Corporation tramways, have recently excited much hostile 
criticism in the town, and resolutions expressing dissatisfaction 
have been passed by the local ratepayers, traders and other asso- 
ciations, with requests that a town's meeting should be summoned 
to consider the question. 


TELEGRAPH and TELEPHONE NOTES. 


American Telephone Convention.—In connection 
with the Convention mentioned in our last iseue, a plan is on foot 


to combine 7,000 telephone companies of the United States and 
Canada into one huge organisation. 


German Wireless Telegraph Stations.—aAccording to 
statistics issued in (:егтапу, there аге now 641 complete stations 
of wireless telegraphy on the “Telefunken” system, whilst the 
total for the various systems throughout the world is put at 1,550. 
The stations of German origin are distributed over 31 countries in 
Europe, America, and Asia, and they are composed partly of land 
and coast stations and partly of ship stations, and portable plant 
for military purposes. At présent there are 174 stations of the 
land and coast class, mainly with a radius of activity of 124 miles 
at most, although some of them extend to 310 miles, 430 miler, and 
over. Germany stands at the bead with 36 stations, which are 
mostly on the coast of the North Sea ard the Baltic, includ- 
ing the large experimental station at Nauen, which is claimed 
to cover a distance of 1,460 miles. Tne United States 
rank second with 20 stations, including Fire Island, Washing- 
ton, New Orlenns, and San Francisco; Russia has 17 stations, 
one of which is at. Vladivostock, and bas an oversea 
scope of 620 miles; Austria-Hungary has 10 stations; Denmark 
and Spain seven each; Holland six, and Norway and Sweden 
five each. QOuteide of Europe stations have been provided for the 
Argentine, Breil, China, Cuba, Mexico, the Philippines and the 
Sandwich Islands, These stations are largely in State ownership 
and belong to the marine, post and telegraph services, &c. Ав to 
the stations on ehips it ia stated that. 22 are equipped on German 


. and Dutch vessels ат а 389 on warships. The German warships have 


14U stations, those of Russia 126, those of the United States 43, 
Sweden 19, Austria-Hungary 17, Holland 10, Norway eight, Argen- 
tine six, Denmark, Spain and Brazil five each, Greece three, and 
Farther India two. Portable military stations have been delivered 
to the extent of 14 for Germany, eight for the United States, 
six for China, four for England, four for Austria-Hungary, and 
others for six other States. 


New German Cable.—A scheme is reported to have been 
brought to a successful issue relating to the establishment of a new 
cable between Germauy, Africa acd South America, and Herr 
Guilleaume, of the Felten and Guilleaume-Lahmeyer Works, has 
been stay ing for sume time past in Madrid for the purpose of pro- 
moting the proprsal. It appears that the original idea was to lay 
the cable from Emden to Vigo, and thence to Teneriffe, but in 
deference to military views, the new cable will be laid directly 
between Emden and Teneriffe, the conceesion in regard to the 
latter place being for a period of 50 yeare. It is proposed to 
extend the cable from Tenerifte to the German possessions in West 
Africa and thence to South America, the Argentine Republic in 
particular. 


Telegraphic Interruptions and Repairs :— 


CABLES, InTERRUPTAD. REPAIRED, 
Cayenne-Pinhelro xis os ae 


oe .. Aug. 18, 1902.. - 

Curacao-Coro 
Curacao-La Guayra | Closed.. is T .. Jan. 19, 1906 .. ‘es 
Curacao- Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen) .. . Oct. 92, 1902.. 
Tarifa-Tangier .. а Р T ae .. Jan. 18, 1904 .. 
Port Arthur-Chifu (Closed) .. £s us .. Mar.9, 1904.. 
Garachico-Banta Crus .. 822 - . July 12, 19006 
Las Palmas-Arecife К nye Vs .. Aug. 18, 1906 .. ie 

DANDLIŞES, 


Puerto-Barrios .. Aug. 2, 1909 .. ee 


Postal Telegraphs.— Last week the House of Commons 
again considered the ‘Telegraph (Money) Bill. The P.M.G. 
agreed to cndeavour to have the telegraph and telephone accounts 
presented separately in future, and said that he did not think 
that any of the large services ought to be carried on at a loss if 
it could be avoided ; but the House of Cummons had made it im- 
possible to work the telegraphs at a protit. The estimated loss 
through Press telegrams was 4 quarter of a million sterling, and 
the 6d. telegram nlo involved a great loss. The department 
intended to carry on the telephone service at а reasonable profit. 
The Bill was read a second time. 
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CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUsINESs. 


BANSTEAD.— Additional day room accommodation at asylum (three blocks, at 
£1,337 each), W. E. Riley, superintending architect to the 
L.C.C., Spring Gardens, 5.W. 

BOLTON.-— Extension to Cobden Mill for Messrs. Barlow & Jones. 

Cotton spinning Mills in Deane Road (102,C00 spindles). Bradshaw 
and Gass, architects, 10, Silverwell Street, Bolton; W. Townson 
and Sons, builders, Park Hill Saw Mills, Bolton. 

BRECON.— Alterations and improvements to the Guildhall. Borough Surveyor, 
Castle Street, Brecon. 


CAERPRILLY.—Rebuilding shop premises. J. H. Phillips, architect, Clive | 


Chambers, Windsor Place, Cardiff. 

CHORLEY.—Enlargement of Brunswick Mill. 

Weaving shed for J. Н. Gillett & Bons. 

COCKFIELD (Co. Durgam).--Club premises for the Cockfleld Workmen's 
Club and Institute. Ltd. F. H. Livesay, architect, 107, Newgate 
Street, Bishop Auckland. 

CRICKELWOOD.—Twenty houses. G. Н. Painc, 62, Moorgate Street, E. C., 
architect. 

DORKING.— Congregational school hall and additions to church. R. Lee, 
Great Bookham, architect. 

DUNDEE.—Workshop for William Donald, Gardener’s Lane. 
Workshop for J. Scott & Sons, Ltd., manufacturers, Hillbank 
Road. 

FARNWORTH.— Extensions at St. Gregory's К.С. schools. 

FENAY PEE en room in connection with Aldmondbury Parish 
-hurch. 

FENTON (Starks).—Important extensions to Rubian Art Pottery Works. 
R. T. Longden, architect, 68, Moorland Road, Burslem. 

FOLKESTONE.—Soldiers’ Home and lecture hall, Shorneliffe Camp i £3,000), 
A. W.Bmith, architect, Maidstone: G. E. Wallis X Sous, builders, 
Hart Street Works, Maid:tone. 

GATESHEAD.—Important extensions to the Children's Hospital. Watson and 
Scott, architects, 48, Dean Street, Newcastle-on-T yne. 

GLOUCESTER (Yonxks).-—Girls' High School (£13,615). Win. Crane, Ltd., 
builders, Gloucester. 


GREAT AYTON (Үонкѕ). — Elementary school (Edward Kitching Council 
School. W. H. Brierley, architect, 13, Lendal, York. 

GREAT BROUGHTON.—House. W. G. Scott & Co., architects and surveyors, 
2, Park Lane, Workington. 

GUILDFORD.—Additions to Infirmary (£1,000). 

HALIFAX (Rinouy) —Stone-sawing shed at Swoles Moor. Jagger & Bons, 
owners. 

Sprinkler tower at Holmfleld Mills for J. Clay & Co., Т.а. 

Additions to Washer Lane and Old J.ane Dye Works. Bradford 
Dyers’ Association, 

Alterations and additions to shop in Union Street South for Wm. 
Jowett & Son. 

(BRiARLEY).— Woollen manufacturing mills. Sutcliffe & Sutcliffe, 
architects, Hebden Bridge. 

HAMPTON (Miprcesex).—Alterations and additicns to grammar school 
(£5,060). 

HARLESDEN.—Workhouse (£16,000). J. Hutte n-Haylor, clerk to the Willesden 
Board of Guardians, 329, High Road, Kilburn, N.W. 

HEXHAM.— New nave at the Abbey (£17,300). C. C. Hodges, resident architect, 
Holloway Bros., London, builders. 

HOUN SLOW.—Conegregational Church, renovation of interior (electric light to 
be installed) Grittin & Woolard, Ironmonger Lane, E. C., 
architects. 

HULL.—New public schools (£1,597), Hull General Builders Co., Ltd., builders, 
Hull. 

IPSWICH.—Extension of East Suffolk and Ipswich Hospital (£14,420). T. 
Parkington & Son. builders, (1 and ЄЗ, Crown Street, Ipswich; 
H. Percy Adams, architect, 28, Woburn Place, London, W.C. 

RNARESBOROUGH.—New workhouse laundry. Bland & Bown, architects, 
North Park Road, Harrogate. 

KENT.—Congregational] Church at Shortlands (£2,500). 

LEEDS.— Offices, Ac., in Meadow Lane. C. S. Nelson, Sun Buildings, Park 
Row, Leeds. 

LLANDAFF (srarCarnir:) Residence. G. E. Halliday, architects, 19, Castle 
Street, Cardiff. 

LONDON (Woop GREEN) —Whitefield Congregational Hall at rear of Alex- 
andra Palace (4 1,004). 

(ALDERSGATE STREFT, E.C.).—Extensions to City Pres premises 
(42.6700. Merrin & Wagstatfe, 51, Fenchurch Street, E. C., 
architects. 

(SoutH KeENsInaton).—-Chapel, vestries and other additions to St, 
Peter's church. Herbert Passmore, 8a, Whitehall Place, S. W., 
architect. 

(WALTHAMSTOW).—Shop in Higham Hill Rond. W. Stewart, 4 and 5, 
Aldgate High Street, E., architect. 

(CT LSIA).— New Hall and Institute for Chelsea Temperance 
Society, 276, King's Road, Chelsea. 

(ToirrSHAU)Y.— Three factories in Fountayne Road, for J. H. Clark 
and Co., piano frame makers, Broad Lane Ironworks, South 
Tottenham, N. 

(Torrrs n4:.— Two blocks of flats. W. Hall, 5, Blackstock Road, 
Finsbury Park. 


(E. C.).— Nurses' home in connection with Bartholomew's Hospital 


(£87,500). 

(P: TNEY).— New General Hospital. 

(STEPNEY).— Extension to the workhouse, St. Leonard's Street, E. 
T. G. Stacey, clerk, Barnes Street, Stepney. 

(PRINCES STREET, OXFORD STREET).—Business premises. Elliott, 
Son, & Boyton, 6, Vere Street, W., agents. ' 

(EI. АВЕ Roan, W.).— Enlargement of Metropolitan Music. Hall. 
F. Matcham & Co., 9, Warwick Court, High Holborn, W.C., 

- architects. 
(Kinasway).— Premises for London Joint Stock Bank. 
(HoLpors).—Buildings for J. Buchanan & Co., distillers. Tread. 
well & Martin, 1294, Charing €ross Road. W. C., architects. 
(TorTrTENHAM).-— House, shop and cfice. G. H. Carter, 65, Torriano 
Avenue, N.W. 

(W.C.).— Rebuilding 169, Strand. J. Chessum & Son, Monier Road, 
Bow, E., builders. 

(YORK STREET, WESTMINRTER).—Shops and offices. E. Н, Adams, 
Chichester House, Chancery Lane, W.C., builder. 

(KrNaaL HisrE).—Beven houses. Trant, Brown & Humphreys, 332, 
High Road, Kilburn, architects. 

(KiLBUnN).—Addition« and alterations to school. G. Е. T. Laurence, 
442, Buckingham Street, Strand, architect. 

(TorrzxX4XM).—Feactory in Ashley Road for Eagle Pencil Co., 14, 
Fore Street, E.C. 


LONDON (Lrwisras.—Bebuilding **Joiner's Arms" public house. Carter 
and Ashworth, High Street, Lewisham. 

(Li wisnaw.— Twelve houses. Scudamore & Son, Kellerton Road, 
S. L.., builders. 

(LrEwisHAM).—Baptist chapel. A. E. Habershon, 4, Queen Street 
Place, E. C., architect. 

Ё (STREATHAM).—Five houses with shops. 

Buildings, Gray's Inn, W. C., architect. 

(STREATHAM).— Motor garage. Dowsett & Jenkins, 3, Sunny Hill 
Road, S. W., builders. 

(BTiEATHAM),—T wo houses. Treacher & Son, 73, Moorgate Street, 
E.C., architects. 

(Alox r vr. PrACE), — Extensions to the British Museum (£100,000). 
J. J. Burnett, Glasgow, architect. 

LUTON (BE DS.). — Extension of power station (£1,857). G. W. Buckingham, 
builder, 21, Crawley Road, Luton. 

MACCLESFIELD (Borrisor0N),— Conservative Club. Whittaker & Bradburn, 
architects, 19, King Edward Street, Macclestield. 
MANCHESTER.—Cabinet works for Messrs. Smith, at Trafford Park. Hollin- 

worth & Son, Patricroft, builders, 

New works at Trafford Park, for Isaac Bentley & Co., Ltd., Vinoles 
Oil Works. 

Works for the L. & N. W. Railway Co., at Trafford Park. Kirk and 
Randall, Woolwich, builders. 

Extensive business premises corner of Mosley and Market Streets, 
Messrs. Lewis, universal providers, owners. 

MERTHYR TYDFIL (Aurich an). — Business premises. C. M. Davies, architect, 
Merthyr Tdi. 

NORTH SHIELDSs.-- Elementary school in Preston Avenue for the Tynemouth 
Education Committee. Marshall 4 Tweedy, architects, Camden 
Chambers, Camden street, North Shields. 

NORWICH (Rackurarin.— Public schools. Lacey & Upcher, architects, Upper 
King Street, Norwich. 

NUNEATON.—Secondary schools (£9,000). F. P. Trepass, architect, Warwick. 

ONFORD).--Chapel at Herttord College, Oxon. 

PONTYPRIDD :GrauLD.--Manager's residence for Согу Bros. & Co., Ltd. 
W. D. Morgan, architeet, Post Office. Chambers, Pentre, 
Rhondda Valley. 

RAMSGATE. Secondary schools to be built (£13,000), 

RHONDDA (Toxvpeaxpy).—Fire station forthe F. D.C. W. J. Jones, engineer, 
and survevor, Council Offices, Pentre, Rhondda. 
ROCHDALE.- Extension of electricity works. УУ. А. Peters « Sons, builders, 

Crosstield Mills, Rochdale. 

RUGBY.— New theatre lit by electricity. F. Newman, architect, Rugby. 

ST. ANDREWS iN.B.).—St. Leonard's School Senior Children's Convalescent 
Home. 

SHEFFIELD.—S8t. Mark's Church to be lit throughout by electricity. 

(TiNSsLrY).- United Methodist Church and schools (£4,500). 
J. Amory Teather, architect, Sheffield. 

SHEPSHED.—New factory in Sullington Road. Shepshed Lace Manufactur- 
ing Co., owners. 

SLOUGH (Bucks).—Public school to accommodate 600 children. Lee & Farr, 
architects, High Street, Slough. 

SMETHWICK.—Fire station. C. J. Fox Allin, borough surveyor, Smethwick. 

SOUTIIEND-ON-SEA.— Additions and alterations to Brewery Road School 
for the Education Committee. Greenhalgh & Brockbank, Bank 
Chambers, Weston Road, Southend. 

Alterations and additions to London Road School. for the Educa. 
tion Committee. Cabuche & Hayward, Hamlet Court Road, 
Weste litt, 

SOUTH SHIELDs.- School extensions (£1,790). G. R. Smith, architect, 67, 
King Street, Bouth Shields; Robert Harper, builder, Back 
Charlotte Terrace, South Shields. 

STAFFORD,—Fstensive chemical works, for Chance & Hunt, Oldbury. Thos. 
Tildesley, builder, Willenhall, Wolverhampton. 

STOCK PORT (Dist r W. - Conservative Club. R. B. Preston, architect, Diocesan 
Chambers, Manchester. 

STOCKTON-ON-TEES.- Church Hall (St. George's). E. A. Whipham, archi- 
tect, 59, High Street, Stockton. 

STANHOPE (Co. Durnam. —New (second) Sanatorium (about £6,C00). 

SUTTON.—Police Station (£8,000). J. Dixon Butler, New Scotland Yard, S. W., 
surveyor. 

SYDENHAM PARK.—Extension of St. Bartholomew’s Schools.—A. H. 
Ryan-Tenison, architect, 21, Great Peter Street, West- 
minster, S. W. 

WEST HOCUGHTON.— New cotton mill for Mr. Cooke, manufacturer, of 
Barrowford, Nelson, who is also about to convert a silk mill 
into a weaving shed. 

Hotel for John Sumner & Co., Wigan. E. W. Dyson, architect, 
10, Regent Street, Barnsley. 

WIONES.—Liberal Club (2.500). E. L. Bower & T. Е. Shepheard, architects, 
10, Victoria Street, Liverpool, 

WIGAN.—Extensions to Pagetield Ironworks, for Walker Bros., Ltd. 

WILLESDEN.—Conversion of dwelling houses into shops. G. A. Sexton, 12, 
High Road, Kilburn, architect. 

Factory for British Luxter Prism Syndicate, Ltd., 16, Hill Street, 
Finsbury, E.C. 

WELLINGBOROUGH. —New factory for J. C. Caldicott (£1,975), G. Henson 
& Son, builders, Midland Road, Wellingborongh. 

WOLST ANTON (Sratts).—Fire station and offices for the U. D. C. W. F. 
Slater, architect and surveyor, Overhouse Chninbers, Burslem. 

WOLVERTON (Bucks).—New Primitive Methodist church (£1,800). E. Green, 
builder, Northampton. 


A. L. Guy, 4, Verulam 


City of Wellington Electric Light and Power Co.. 
Ltd.—The directors’ report for the year 1906 shows a balance at 
the credit of profit and loss account of £12,886, including £2,306 
brought forward, after paying interest on the debentures and 
dividends on the preference shares and expenses. An interim 
dividend at the rate of 8 per cent. per annum for the half-year 
ended June 30th, 1906, had been paid, and the directors now 
recommend a tinal dividend on the ordinary shares at the rate of 
22 per cent. per annum for the half-year ended December (making 
15 per cent. for the year: and writing off £5,000 from goodwill. A 
balance of £2,673 is carried forward. In view of threatened 
opposition by the Wellington Corporation, Mr. H. E. Salt, a 
director, visited Welliogton at the request of the directors at the 
end of last year to come to an understanding with the Corpora- 
tion. The result of the negotiations was that the latter agreed to 
purchase the company's undertaking and to take over the manage- 
ment as from July 31st, 1907. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Beckenham.—. July 22nd. Meters for the electricity 
department. See “ Official Notices " to-day. 


Belgium.—'The municipal authorities of Flemalle-Grande, 
near Liége, have just invited tenders for the establishment of a 
central station in the town for the supply of electrical energy for 
lighting and power purposes. 


Bristol.— Electric two-ton capstans (10) and movable 
electric jib cranes for the Docks. W. W. Squire, Engineer, Camber- 
land Basin, Bristol. 


Cardiff.—July 16th. New telephones and alteration of 
telephone service at Cardiff and Ely workhouses for the Cardiff 
Union. A. J. Harris, Clerk, Union Offices, (Queen's Chambers, 
Cardiff. 

Devon. — July 12th. Electric lighting of Uffeulme, 
Devon. Tenders to S. B. Sparkes, Coldharbour, Uffculme, 
Cullompton, Devon. 


Handsworth. — July 10th. Traction and lighting 
feeders, fibre ducts and road-work. See Official Notices” June 28th. 


Hobart (Tasmania).— August 14th. Telegraph and 
telephone material for the Deputy Postmaster-General. Specifi- 
cations, &c, at the office of the Australian Commonwealth, 72, 
Victoria Street, S. W. 

July 29th. Telephone subscriber service meters, racks, and cable 
for the Deputy Postmaster-General at Hobart. General and special 
conditions, &c., can be seen at the General Post Offices at Hobart, 
Sydney, Melbourne, Brisbane, Adelaide and Perth. 


L.C.C.—July 9th. Two 5,000-kw. three-phase steam 
turbo-generators with surface condensers, &c., for East Greenwich 
tramways generating station. See ''Otlicial Notices" June 14th. 


L.C.C.—July 16th. 78 tramway feeder pillars and over- 
head equipment for Woolwich double track. See Official Notices“ 
June 28th. 


L.C.C.—July 9th. Installation of electric light, bells, 
telephones and motors. See '' Official Notices " June 21st. 


Manchester.—Steam piping, superheaters, steam traps, 
&c., for Messrs. John: Collier & Co. See Official Notices” 
June 21st. 


Perth (W.A.).—August 6th. Desiccating apparatus 
with motor-driven air-pump for telephone cable work for the 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, 8.W. 


Pontypridd,—July th. To supply and lay 3,000 yards 
of triple-concentric paper-insulated cables. See ‘Official Notices ” 
June 21st. | 


Rotherham.—July 12th. Cable and meters for one 
year for the E.L. department. See Official Notices " June 28th. 


Russia.— The municipal authorities of Koutais, Caucasia, 
are at present inviting tenders for the concession for the establish- 
ment and working of а central station in the town for the electric 
lighting of the public streets, and for the operation of the tramways. 


Spain.—August 12th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until August 12th for the 
concession for the construction and working of an electric tramway 
in the town of Valencia. 


Spain.—July 16th. The municipal authorities of Cheste 
(proviacs of Valencia) are inviting tenders for the concession for 
the electric lighting of the town during a period of 10 years. 
Particulars may be obtained from, and tendera are to be sent to, El 
Secretario del Ayuntamiento de Cheste (Valencia). 


Spain.—The municipal authorities of Villacasten (рго- 
vince of Segovia) bave just invited tenders for the concession for 
the electric lighting of the town during a period of four years. 


Stepney.—July 22nd. Testing switchboard, motor- 
generator and transformer, also distribution board and earthing 
panel for the electricity department. See Official Notices " to-day. 


sydney (.S. W.).— August 14th. The Deputy Post- 
master-General is inviting tenders for telegraph, telephone and 
electric light material. 


Wednesbury.—July 23rd. Balancer boosters and accu- 
mulators for electricity works extensions. See Officiai Notices“ 
to-day. 

Warrington.—July 16th. Erection of buildings for 


boiler plant extension for the electricity department. See Official 
Notices " Junc 25th. 


OLOSED. 
Belíast.—The following tenders have been accepted by 


the Corporation :—- 


Siemens Bros. Dynamo Works, Ltd.—Ligbting switchboard ond motor 
Falnrecr. 
Whipp & Jovrne.--1.000- ww, traction panel, 


the new Technical Institute, at £1,146. 


Blackburn,—The Guardians on Saturday gave a contract 
to Mr. H. Garstang. electrician, to uadertake all electrical repairs 
for the ensuing quarter in the local Union. 


Cheltenham.—The T.C. has accepted the following 
tenders: — 
British Thomson-Honston Co - Meters and «witehgear. 
Heenan & Froude, Manchester. —HRefuse destructor and steam raising plant, 
44.266. 
Dartford.— The U. D. C. has accepted the following tenders 
for annual supplies to the electricity works: — 
Chamberlain & Hookham, Ltd. Meters. 
S. W. Gibson & Co. — Oils, block tin, fuse wire, &c. 
E. E. Beavon.— Files, tools and screws, joint rings, packing. &c. 
W. Т. Henley's Telegraph Works €o.--House service cable, jointing 
materials, and accessories, | 
Derby.—The T.C. has accepted the tender of Messrs. 
Cowans, Ltd., for the enlargement and remodelling of the high- 
tension switchboard, at £133. 


Exeter, —The T.C. has acoepted the tender of the General 
Electric Co., Ltd., for the supply of 5,000 Osram lamps. 


Glasgow.—The offer by the British Westinghouse Co. 
(21,300) for one motor-generator, required in connection with a 
supply of electricity for power purposes by tbe Electricity Depart- 
ment of the T.C., has been accepted. The T.C. has also accepted 
an offer by Messrs. Rruce Peebles & Co., Ltd., to provide one 
motor-generator at £2,820. 


London.—MakVIEBHONE.— The B.C. has accepted, at 
£605, the tender of Messrs. Cowans, Ltd., for three switchboards for 
Manchester Square and one for Rathbone Place sub-station, 
delivery to be made in eight weeks. 

L.C.C.—The Highways Committee of the L.C.C. has recsived 


. the following tenders for the supply ot high and low-tension switch- 


gear for the various sub-stations indicated: 


Switchgear for Switchgear for the 
the Islington, Holloway Lewisham, Forest Hill 
Hackney, Clapton and and Tooting sub- 


Stockwell sub-stations, stations, 
Johnson & Phillips.. . . Е, ois "T 27.65 
British Westinghouse Co. 14.197 * “з E H,349 
General Electric Co. s 11.802 “> x Е 8,548 
Spngnoletti & Co, o s - - ae А 8.924 
Whipp & Bourne xi 15,198 am ‹ А 8,037 
Electric. Construction Co. 16,255 ae os acu 0,306 
Ferranti, Ltd. Se s 16,505 өз s x 9,513 
Evered & Co. oe ee 20,058 . ee ee 10,286 


The lowest tender—that of Messrs. Johnson & Phillips—is recom- 
mended for acceptance in each case. 

We have received the following list of tendera submitted for 
wiring the new offices of the London. Edinburgh and Glasgow 
Assurance Co., Ltd., tor electric light and power:— 


Tender No. 2 
Tender No. 1. (alternative). 
Peto & Radford ET . 41.261 


Benson & Co. as a: 1,114 . £1,080 
Foot & Milne vs se 811 ae ки 
II. J. Cash & Co... oi 14 2s 811 
Belshaw & Co... as 774 s 154 
Rover Dawson, Ltd. 707 icé 697 
H. M. Leaf.. as 928 681 ie 664 
Lea & Warren 690 657 (accepted) 


Messrs. Morgan, Williams and Couzens are the consulting 


engineers, and Mr. Beresford Pite architect. 


Luton.—For the electricity works the following tender 


has been accepted :—One double-stoker and self-cleaniny compressed 


air furnace for a 30 ft. x 8 ft. diameter Lancashire boiler, Messrs. 


Ed. Bennis & Co., Ltd., Little Hulton, Bolton. 


Manchester.—The Electricity Committee has accepted 


tenders as under :— В 
Bruce Peebles & Co.—Supply of one 250-ку. motor-converter for the Moss 


Side sub-station. 

Ferranti, Ltd.—switchgear for the Chorlton-cum-Hardy and Harpurhey 
sub- stations. 

British Insulated & Helsby Cables, Ltd., and Siemens Bros. & Со. Various 
lengths and sizes of cable. 

Lancashire Dynamo & Motor Со, Опе 160-Kw. booster set for the Chorlton- 
сот. Hardy sub station. 

W. T. Glover & Co.- 1,000 yards of 1 sq. in. cable. 

Babeock & Wilcox, Ltd.—Supply of eight superheaters for Stuart Street 
station. 

Mr. G. Wilkinson.— Two steam temperature feed-water heaters. 


Portsmouthi.—The Borough Education Committee has 


accepted the tender of Messrs. Southey, Ltd., of Portsmouth, for 


wiring for experimental purposes, and for electric ligat fittinga, for 


The E.L. Committee received 13 tenders for new turbines and 
other plaut for the electric light station. The lowest was £5,500. 


Before accepting any tender it was decided to refer the matter to 


Mr. E. Manville for his advice. 


South Australia.—According to the Australian Mining 
Standard the Postmaster-General's Department recently accepted 


the following tenders : — 


Unbehaun & Johnstone. —25 bells, 98. each; 50 trembling bells, 28. 7d. each; 
2 miles lead.covered cable, £714 2s. 10d. per mile; 1 mile lead covered cable, 
£114 28. 10d. : 30 relays, 18s. 9d. each. 

J. Bartram & Sons. 12 conductor cords, 28. 2d. each; 24 mouthpieces, 
9d. each; 30 transformers, 12s. each ; 100 registers, 168. cach. 

International Eleetrie Co. --100 cords, 15. 6d. each; 120 condensers, 3s. 6d. 
each ; 60 condensers, 45. each; four switehboards, £38. 

Lawrence & Hanson.--21 metallic circuit switches, £12; 500 transmitters, 
68. 9d. each. 

Oswald Haes.—5 miles cotton. covered wire, £2 17s. 6d, per mile. 

Union Cable Co.— 15 miles insulated wire, £9 186. per mile. 


Walthamstow,—The U. D. C. has accepted the tender of 
Messre. W. T. Henley'a Telegraph Works Co. for cable. 
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A SALFORD ELECTRICAL FACTORY. 


A BHORT time ago, in the course of a visitation of electrical steamers. In order to do the highest class of work they 
works in the Manchester district, we found our way to the found it necessary to design and manufacture nearly all 
| the fittings, switches and accessories 
for their own installations, and we 
understand that in this connection they 
were the first users of porcelain for the 
bases of both lampholders and switches, 
NR a practice which is now universal 
if LN / и throughout the world. The demand 
TAR у, s EL. | А Л ib: for their improved electrical fittings 
en e a I VEI ES became 80 geat that the firm decided 
AT to confine their attention entirely to 
manufacturing, and no actual installa- . 
tion work has been undertaken during 
the lust 20 years. At the Electrical 
Exhibition of Liverpool, 1886, and at 
Newcastle-on-Tyne, in 1887, their ex- 
hibits were awarded medals, an honour 
which was repeated at the Crystal 
Palace in 1892. _ | 
After the Brazennose Street pre- 
mises had gradually been ex- 
tended to their utmost capacity it 
бо became necessary in March, 1892, 
| | to remove the entire works and 
factory .of Messrs. Dorman & Smith, who, as manufacturers offices to their present position opposite Ordsal Lane rail- 
of electrical switches and switchgear, fittingsand accessories,are. way station in Salford, and round this original Salford 
во well known. The firm wereon the eve of celebrating their factory the present group of. buildings has from time 
business majority, and that fact renders some details of their to time been erected on freehold land bought by the 
doings as they have | 
developed along with 
the development of the 
electrical industry in 
this country, of some 
interest to our readers. 
The two gentlemen, 
Messrs. C. М. Dorman 
and R. A. Smith, who 
founded the firm by 
entering into partner- 
ship ов Lady Day, 
1886, were both origin- 
ally Jooomotive engi- 
neers, who had taken 
up electrical work at 
the very commence- 
ment of the industry. 
The business was 
started, as it lias been 
since continued, under - 
the style of Dorman 
and Smith In the 
beginning the offices 
were situated at 24, 2 5 zr | 
Brazennose Street, Manchester, with the firm's góme,' yfirm for thé purpose; and even now further extensions 
paratively small works in Queen Street, adjoining.. Moti jd gre contemplated. i EE | 
of the work carried out by them at that date consisted In January, 1895, Mr. Н. G. Baggs joined the firm in 
of complete installations of electric light on passenger the capacity of works manager, and ever since he has · taken & 
F 


SwiTCHMAKING SHOP. 


7 А Еввотіно SHOP. 
[Этте Ea 


20 THE ELECTRICAL REVIEW. 


[Vol. 61. No. 1,545, Jur. 5, 1907, 


very active part in the development of the business, being 
responsible for many of the improved designs and methods of 
manufacture continually being adopted. 

The London office has, since 1896, been at 94, Charing 
Cross Road, W.C., under the management of Mr. A. H. 
Dorman, and the 
Scottish office has 
been for some time 
managed by Messrs. 
Andrews & Co. at 
198A, St. Vincent 
Street, Glasgow. 
The firm has an 
Australian branch, 
where a fairly com- 
plete stock is kept ; 
this branch having 
for many years been 
controlled by Mr. Үү na te ce 
Oswald Haes, now РУ ба 22 4 
at United Cham- noe. n а, 
bers, 2, Hunter ) {| | tui ROI тҮ | 
Stret, Sydney, ETT uem 


| Mi Ms 0 

N.S.W. NIORT a ^ 
The works. at - - 

Salford consist of 
the following shops, 
views of some of 
which are shown 
in our illustra- 
tion: Two ma- 
chine shops, two 
switch build- 
ing shops, a grind- 
ing and polishing 


shop, а fittings assembling shop, as well as a pattern 
shop, a large glass and china stockroom, a metal and : 
switch stockroom, and a brass foundry. The offices are 


arranged on modern lines, the accountants’ office being 
situated on one floor with showrooms, &c., and the switchboard 


draüghting office above. The works turn out switchboards . 


\ ху | 
% 


M 


MOTOR SrABTER—LiQUuiD RESISTANCE TYPE. 


of every class, and some idea of the scope of the work under- 
taken aN be gathered from the illustrations. The view of 
one of the erecting shops shows a very large array of 
switchgear of all sorts, covering supply station boards, 
mill switchboards and smaller switchboards for various 
vurposes. | >и 


FITTINGS ASSEMBLY Внор. 


Patent DAMPER FUSE. 


The firm make a special feature of their “ patent grip 
contact " circuit-breakers ; in fact, circuit-breakers are their 
speciality. 

A large section of the works is devoted to the making of 
replacement fuses, of which the firm manufacture several 
types covered by 

eir own patents, 
and they range in 
size from small 
wedge fuses for the 
control of a single 
light, to replace- 
ment fuses with a 
gripping device for 

ealing with cur- 
rents of 8,000 am- 
регев, 500 volta. 

otor - starters of 
the liquid form are 
also a feature of 
the business, and 
liquid starting-gears 
are stock for 
starting and revers- 
ing direct - current 
motors, and also 
for motor starting 
only, taking cur- 
rents up to 1, 000 
amperes. 

The foregoing are 
only special lines; 
we are informed that 
there is scarcely a 
main switch for any 
purpose that they have not in stock, or of which they have 
not patterns in their pattern store. They also turn out a 
large range of fittings of the strong varieties, such as are 
used in mills, factories, docks, on shipboard, &c., and also 
a large range of accessories in the way of fuses, switches, 
ceiling roses and lamp- holders. 


OVERLOAD PATTERN. 


In our conversation with a member of the firm on the 
occasion. of our visit іо the works, reference was made to 
the main difficulties in the way of developing a manufac- 
turing ooncern of the character of the Ordsal Electrical 
Works. The continual change of method in matterg con- 
nected with electrical engineering render the selection of 


“Grip Contact” CIRCUIT BREAKER— 
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stock patterns as serious and fickle a matter as in any 
business influenced by changing fashions. 

The most serious aspect of business at the moment is 
brought about by the difficulties in the way of selecting 
stock patterns to cover the strikingly diverse requirements of 
consulting and municipal engineers. Where a switch of a 
certain construction and size is approved and recommended 
by one authority, the same production is utterly condemned 


THE ORDSAL ELECTRICAL WORES. 


by another authority on account of some minor particular 
not quite fitting a certain condition or rule, even though the 
conditions of use may be exactly the same in both cases. The 
diversities of municipal rules, and the requirements of consult- 
ing engineers, are stated to constitute a serious factor in re- 


Messrs. J. Н. HOLMES & 060.5 
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stricting the development of a business dealing exclusively in. 
apparatus for electrical:distribution, and is, at the moment, the 
most potent reason for.high costs and general depression and 
difficulties of business on account of the high establishment 
charges involved in keeping abreast of the times and filling, 
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D. & 8. Power AND LIGHTING SWITCHBOARD. 


every up-to-date requirement. Messrs. Dorman & Smith 
have, however, always confined their attention to the pro- 
duction of substantial and efficient switchgear, and on this 
account they have many advocates and friends wherever 
switchgear and fuses are used. 


WORKS, NEWCASTLE-ON-TVNE. 


We learn that Messrs. J. Н. Holmes & Co., who have 
hitherto confined their attention to direct-current machines, 


Corner of heavy machine shop. 
- Part of winding shop. 


Fids. 1—4.—Vimws IN Messrs. J. H. Ногмеѕ & Co.’s DyNamo AND Motor Works. 


have now taken up the manufacture of three-phase plant and 
alternating-current electrical machinery in general. To all 


Light machine tools. 
. Assembly shop for medium-sized machines. 
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connected with the electrical industry, the name of Holmes is 
familiar, although few realise how long the firm has been 
established. As far back as May, 1888, the original partners, 
Messrs. W. H. Holmes, Alfred Holmes, Theodore Holmes 


and John Н. Holmes began business as electric lighting 


holders, switches and accessories, and it is interesting to 


note that the quick-break type of switch, which is now almost 
universally used all over the world, was patented in the year 
1884 by Mr. John H. Holmes. The first dynamo made by 
the firm was built in 1885; from it has developed the present 
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Fic. 5.—Hsavy MaonrwEBY TessTING DEPARTMENT. 


engineers, under the well-known style of J. H. Holmes and 
Co. Іа those early days the chief business carried on was 


in connection with small lighting installations, and the firm 


was among the first to install electric lighting for public 
illumination. 


FIG. 6.—HOLNE8S-CLAYTON 9-PHaSE GENERATOR 
AND EXCITER. 


M 


The original workshops of Messrs. Holmes were opened 
in Stoddard Street in the year of the firm's inauguration, 
and it was not until 1887 that they removed to their present 
site, in Portland Road, Newcastle-on-Tyne. At first the 
firm's manufactures consisted mainly of arc lampe, lamp- 


flourishing business in the now well-known Castle 
machinery, That No. 1 * Castle” dynamo is still at work 
in Ireland, and seeing that it is now 22 years old, ite 
historical value is considerable. The earlier machines built 
by the firm were of the Gramme-ring type ; since then they 


„Ето. 7.—HOLMES-CLAvTON 3-PHASE INDUCTION Мотов, WITH 
ENCLOSED бмр Rivas, 


have gone through the various stages of two-pole, smooth- 
drum pattern aud slotted armatures, to their present up-to- 
date multipolar and interpolar machines. 

The first vessel built on Tyneside which was fitted with 
electric light, the ss. JVonpareil,.was equipped by Messrs. 
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Holmes in the year 1884 ; from that date the electrical 
equipment of steamers has been one of their specialities, 
and they have carried out installations on no fewer than 
ктк ships, ranging from Royal Yachts down to ocean tramps. 
During the pest twelve months they have booked orders 
for the electric lighting of 73 steamers, building not only 
in British shipyards, but also in yards on the Continent. 
As early as 1889 Mr. John H. Holmes designed and 
nted a constant-pressure variable-speed generator for 
train lighting, and э considerable number of these were built 
and installed with success on the Midland Railway in this 
country, aud on railways in Germany, France and Russia. 


Ampcre» in Field 
Percentage Efficiency. and Horse Power 


Fic. 8.—CuRvsEs ОР EFFICIENCY AND LOSSES 
(сов ф = 1). 
Holmes-Clayton 3-phase generator; 250 kw. 
334 R. P. M., 500 v. 
torque. 


The accompanying illustrations show parts of the firm’s 
works, which, with the head offices, are situated in Portland 
Road, Newcastle-on-Tyne. The offices occupy first and 
second floors of the main building, covering an area of 
3,900 sq. ft. They are situated in the same block as the 
chief section of the works, thereby facilitating the control 
of manufacturing and the settlement of questions requiring 
personal investigation. The system of costing and accounts 
employed by the firm is unique ; the cost of every item under 
manufacture is daily made out, and it is claimed that at 
any moment the books of the concern can be closed and an 
accurate balance be obtained without the tedious process 
of stock-taking, which points to an admirable organisation. 

The various departments of the factory include pattern 
shop, foundry, stores for castings, steel, iron and other raw 
material, machine shop, assembly room for small machinery, 
erecting shop, testing, packing and dispatch department. 
A separate department 18 reserved for the manufacture of 
electrical instruments and for switchboard work. These 
departments are situated in two main buildings, with 
ceparate buildings for foundry, pattern shop, instrument 
shop and stores, occupying altogether an area of 
10,684 sq. yards. The machine shop is equipped with 
many of the most modern machine tools, including boring 
mills, chucking machines, large Gisholt lathes, automatic 
grinding machines, hydraulic presses, &c. The shop is 
served by electrical cranes, and most of the machines are 
fitted with individual motors, others being grouped together 
and motor-driven. Fig. 1, p. 21, shows a corner of the heavy 
machine shop, and fig. 2 part of the light lathe shop. 
Altogether some 130 motors, of sizes ranging from 3 to 
100 H.P., are utilised in driving the shops, their aggregate 
capacity being 780 н.р. 

A special department is allotted to designing and making 
tools for the rapid production of repetition work, and for 
supplying accurate gauges, jigs, &c. 

The sheet-iron department is equipped with heavy power 
presees and automatic notching machines for stamping stator 
and rotor iron cores, pole-pieces, &c., which after assembly 
are passed on to the winding and assembly departments. In 
the winding department many novelties are in use in the 
way of lubour-saving devices; a special feature is the 
vacuum impregnating apparatus, whereby the wound arma- 
tares, field spools, &o., are first absolutely dried out under 
vacuum and afterwards impregnated with special varnish 


Fig. 9.—CHARACTERISTIC CURVES. 


Holmes-Clayton 3-phase motor: 100 H. P., 
600 n.r M., 500 v. Max. load 242 H. b.; 
max. torque 2:65 x normal full-load 


of 180 lb. per sq. in. 


under pressure, the articles to be impregnated not being 
removed from the chamber between the periods of vacuum 
drying and impregnating, so that thoroughly damp-proof 
work is obtained. The windings, which аге the most essential 
features of a machine, are all most carefully carried out. 
Fig. 3 shows part of the winding department for the lighter 
class of work, with armatures awaiting winding in the fore- 


ground. 


A special feature of the works is that they manufacture 
details in large quantities, thereby ensuring cheapness and 
accuracy of work; the various parts of machines remain 


until required in well-organised factory stores, whence the 


assembly and erecting departments 
obtain them—frames of machines, 
bearing brackets, armatures ready 
wound, field spools, &c. Fig. + showa 
the assembly shop for medium sizes. The 
assembled machine is passed into the 
testing room, where there is а very 
complete equipment of testing appa- 
ratus. The testing department is 
served by a three-motor overhead 
travelling crane, and has test beds for 
machines of all sizes, with switchboards 
giving all the various voltages and 
currents required. Fig. 5, p. 22, shows 
one of the testing departments ; a con- 
tinuation of- the same building is used 
for erecting heavy machinery, the whole 
being served by electric travelling 
cranes. Current is derived for test- 
ing and for driving the shops from a 
generating station adjacent to the test- 
ing department; the generating plant 
comprises four high-speed engines, 
directly coupled to generators of 330 H.P., steam 
being supplied by two Lancashire boilers at a pressure 
After being tested, the machines are 
handed over to the painting, packing and shipping department, 
whence they proceed to their respective destinations. 

In the department devoted to the construction of switch- 
boards, instruments, building of commutators, &c., the 
machinery consiste chiefly of lighter type lathes, milling 
machines, hydraulic presses, punching presses, drills, «c., 
which are driven through line shafting ; one large floor is 
devoted solely to the manufacture of ships' fittings, brush- 
holders, projectors, and controllera, with a special room for 
calibrating the ammeters, voltimeters, wattmeters and other 


60 
К.М A. Loed Power Supplied. KW. 


instruments which are manufactured by the firm. 


One of the points which Messrs. Holmes emphasise is the 
necessity of making everything as far as possible “ fool- 
proof," and in their switchgear ingenious interlocking 
devices are largely used. ‘These devices are well constructed, 
strong and simple. 

In an adjacent new building of five stories the manu- 
facture on a large scale of the Holmes-Clatworthy ” 
printing-press motors and small. motors generally is carried 
on. It is also in this building, which is admirably adapted 
for the purpose, that alternating-current induction motors 
are wound, assembled and tested. With their usual prudence 
and foresight Messrs. Holmes, when taking up the alternat- 
ing-current business, have not started experimenting and 
losing time and money, but have taken over a complete, 


fully tested and approved system. They have entered into 


an agreement whereby they take up the manufacture for 
Great Britain and the Colonies of Mr. Aubrey V. Clayton's 
three-phase and alternating-current machinery and trans- 
formers. ‘These newest snd most modern induction motors, 
generators and other apparatus were originally developed 
at the Clayton-Unger works at Arbra, Sweden, and on them 
is founded the business of the large corporation, The Amal- 
gamated Electrical Co. of Sweden. whose forination was 
described in our issue of December 21st, 1906. Mr. Clayton 
also acts for Messrs. Holmes as consulting engineer and 
designer. From this it will be seen that in this new line, 
as in other branches, Messrs. Holmes give their clients the 
advantages of the best modern practice based on the 
resulte of many years' experience. 

A generator of 870 H.P. bas already been supplied for 
a Midland colliery, together with four 100-H.P. motors 
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and one 55-H.P. motor, besides a number of motors on 
order. Fig. 6 shows the generator, and fig. 8 gives 
curves of efficiency, &c., for the same. It will be seen 
that the efficiency at full load, with power factor 
unity, including all excitation losses, is 95 per cent., a very 
high figure. Fig. 7 shows one of the 100-H.r. motors 
supplied; the efficiency and power-factor curves of this 
motor are given in fig. 9. The efficiency, at full load 
92 per cent. and at half load 91:5 per cent., speaks for 
itself, and the power factor of 0:915 at full load is excellent. 
Mr. Clayton's induction motors and machinery generally 
have won high praise for their excellent character- 
istics. For a textile mill in Lancashire Messrs. Holmes 
have supplied a, 300-H.P. three-phase generator and some 
200 H.P. of motors, and they have at present on order for a 
firm in Wales a 500-н.р. three-phase generator, besides 
numerous motors of varying sizes from 3 up to 150 U. p. 


* 


NOTES. 


Central-Battery Telegraphs.—Errata.—The latter 
portion of the final paragraph in the article on the above subject, 
published in our iesue of June 28th, should read as follows:— 
„%. . . . consists in the winding of the coils differentially to a 
resistance of 500 ohms, so that the sounder can be placed in the 
direct circuit on long lines, thus obviating the necessity for a relay 
and local battery." 


The Carshalton Tramway Accident.— Major Pringle, 
of the Board of Trade, has issued his report on the above accident ; 
his conclusions are as follows :— 

1. That tbe car entered the curve at a higher speed than that 
authorised by the regulations, or justified by the superelevation, 
and therefore ran the risk of derailment. 

2. That the overturning of the car was caused by the whcels 
being locked by the scvere application of the brake blocks. 

He holds that driver Woodley was mainly responsible for the speed 
of the car, which should not have excecded eight miles an hour 
down Park Lane, and that conductor I.inney was responsible for 
the locking of the wheels, although his intentions were good. 
Both men had first-class characters, but had small experience. 

In the course of his remarks, Major Pringle savs that previous 
accidents have proved that a heavily Jaden car which commences 
to skid with a momentum due to a velocity of 12 to 15 miles an 
hour, will not, even on such a comparatively easy gradient as lin 
36, readily lose its velocity, especially on greasy rails. 


A Galloping Consumption.—4A correspondent sends us 
the following extract from the Western Mail:—“ A man rang up 
the gas company and asked: ‘ When do the entries for the spring 
handicaps close?’ They told him he must have the wrong number 
— We аге the gas company.’ ‘Oh! that's all right,’ he exclaimed ; 
‘I want to enter my gas meter.“ 


The Apprenticeship Question.—On Friday last a 
meeting was held at the Mansion House forthe purpose of pro- 
moting the interests of the National Institution of Apprenticeship. 
The Lord Mayor presided, and the hon. secretary, Mr. J. Ballin, 
explained that the institution was founded to apprentice children 
to trades which required skill, to lend money for premiums, and to 
supervise the apprenticeships. Since Mav, 1905, 156 boys and 36 
girls had been apprenticed ; during May last 19 indentures had been 
signed, and 110 boys and girls were sent out on probation, while 
200 boys were still awaiting places. In addition, 211 apprentices 
had been indentured by the institution. There were on the books 
the names of over 400 selected employers who had agreed to 
take apprenticeships, and the number of applicants for apprentice- 
ship was over 40 per week. Lord Avebury emphasiced tne import- 
ance of training children in trades requiring skill, and it was 
resolved that apprenticeship was the best method for the purpose. 
Funds are urgently needed to carry on the work of this admirable 
institution; donations should be sent to Messrs. ltobarts, Lubbock 
and Co., 15, Lombard Street, E.C., while Mr. J. S. Ballin, 
5, Clarence Terrace, Regent’s Park, will answer inquiries. 

A conference was recently held in Cardiff to promote a scheme 
for the improvement of the education of engineering apprentices, 
and it was decided to issue a circular inviting the opinions of 
employers on the subject. 


Educational Note.—We have received a prospectus of 
correspondence courses on mathematics and mechanics applied to 
engineering, from the University Engineering College," Frank- 
fort House, Stanstead Road, Forest Hill, S.E These courses are 
graduated to suit the attainments of elementary and advanced 
students, and are designed to give them a thorough working knowledge 
of the subjects named. In the higher stages the use of vectors aud 
the calculus, graphically treated, is taught. For those who cannot 
attend lectures and demonstrations in person, correspondence 
tuition is almost the only resource, and undoubtedly itis a powerful 
aid to private study. ; 


Appointments Vacant.—The managers of the Drentry 
Certified Inebriate Reformatory, Bristol, want an engineer (£100). 
Visiting teachers are wanted by the I. C. C. for electrical wiring, 
electrical engineering, and electrical instrument making ; working 
assistant for Malvern electricity department (£84). Full particulars 
of which appointments are given among our Official Notices.“ 


L.C.C. Commercial Audit.—It is announced that the 
special investigation of the L. O. C. tramways, steamboats and 
working-class dwellings accounts, will be made by Mr. W. B. Peat, 
president: of the Institute of Chartered Accountants, who has 


selected as his colleague Mr. Е. W. Pixley, an ex-president of the 


same Institute. 


Annual Outing.— On Saturday, June 29th, the staffs 
of the St. Pancras Borough Council generating stations visited 
Portsmouth for their annual outing. After a look round the town, 
and a visit to the Town Hall. dinner was served at Madden's 
Handy Man Hestaurant, Landport. with Mr. H. E. Cooper in the 
chair. The afternoon was spent in visiting the old Victory. the 
firat-class battleship Rerengr, both lying in Portsmouth Harbour. 
Southsea, Gosport, Fareham. and the various other places of interest 
in the neighbourhood. 


Polytechnic Sports.—The Institute athletic sports 
and garden party in connection with the Borough Polytechnic 
Institute are to take place to-morrow at Institute Field, Red Post 
Hill, North Dulwich, S.E. 


Cricket.—The Bexhill-on-Sea Town Hall staff and the 
officials and men engaged at the Electricity Works went to Sidley 
for their annual cricket match. Among those taking part in the 
game was the borough electrical engineer (Mr. W. T. Le Feuvre) 
and the borough surveyor. For the second year in succession the 
" Electricity Works" won, and, as winners, they received a fine 
set of stumps presented by Councillor Paton, chairman of the I. I.. 
Committee. 


Electric Shock Fatalities.—The Daily Telegraph says 
that early on Tuesday morning William Albert Rose, 44, of Manor 
Terrace, Harlesden, was engaged cleaning insulators at 'the Great 
Western Railway aub-station at Acton, when he came in contact 
with a 6,000-volt live wire. Both arms were burned to the bone, 
and опе was only prevented from dropping off by the clothing. The 
body was terribly injured, and the man's boots were burned. 
Death was almost instantaneous. 


On the North-Eastern Hlectrie Railway on Sunday, the dead 
body of a man named Wm. Scott (26, of East Hollewell, was found 
lying near the live rail between Monkseaton and Backworth, the 
ramains being burned. It is believed that deceased was walking 
home along the line and that he accidentally came ia contact with 
the live rail. 


Secret Commissions and Bribery Prevention.— 
At a meeting of the Council of the Secret Commissions and Bribery 
Prevention League, held on Tuesday at the London Chamber of 
Commerce, Sir К dward Fry was elected as first president, and the 
Archbishop of Canterbury, Earl Fortescue, Lord Avebury, Sir 
W. H. Holiand, Sir W. Mather, and Mr. David Howard were 
elected vice- presid- -nts. Mr. David Howard. who presided, was 
able to report that the League had made considerable progress, and 
was obtaining an increasingly influential membership. Mr. R. M. 
Leonard having been recently appointed secretary, the offices of 
the League have been removed to 3, Oxford Court, Cannon 
Street, London, E.C. 


Institution Notes.—^ocrkrY or AnTrs.—The Annual 
General Meeting was held on June 26th, Sir Steuart Colvin Bayley, 
K. C S. I., C. I. II., in the chair. НК. II. the Prince of Wales was 
re- elected President of the Society, an office which His Royal 
Highness has filled since 1901. The annual report reviewed the 
proceedings of the Society during the past session, referred to 
the award of the Albert Medal to Lord Cromer, and gave a list of 
the other medals awarded during the session. Amongst the prizes 
announced for next year is a gold medal under the Benjamin Shaw 
Trust for Industrial Hygiene, simiiar medals under the Stock and 
Mulready Trusts to students of Schools of Art, and one under.the 
Fothergill Trust for the best portable apparatus for use in mines 
and other places where the air is noxious, enabling men to under- 
take rescue work. The Annual Conversazione takes place on 
Tuesday next. 


LIVERPOOL AND DISTRICT ELECTRICAL ASSOCIATION.—The first 
meeting of this new Society will be held at the Common Hall, 
Hackins Hey, Dale Street, at 8 p.m. on Tuesday, July 16th, when 
the scheme will be explained, aud various addresses, &c., will be 
made. It is intended that tbe Association shall meet fortnightly, 
when papers will be read. followed by general discussions; occa- 
sionally social evenings will be arranged, when a musical or other 
suitable programme will be rendered. A seriesof Saturday after- 
noon visits to places of interest will also be promoted. The sub- 
scription is 108. 6d. per annum, payable on entry; or in a first 
installment of 3&, followed by three further payments of 2s. 6d. 
The Committee extends & cordial invitation to all engaged in 
electrical work, or other interested persone, to attend the meeting, 
and any intending members may hand in their names to Mr. S, 
Frith, the promoter and bon. | Secretary, 77, St. John's Road, 
Bootle. Е 
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Electrical Coal- Cutting  Case.— This prosecution, 
reported on p. 1038 of our last issue, was continued on June 28th 
at Dunfermline. Sheriff Shennan delivered a lengthy judgment, 
imposing à nominal fine of £1, with the alternative of eight days' 
imprisonment. 


British Metallic Filament Iamps.—We are pleased 
to hear that a large factory for the manufacture of metallic-filament 
lamps is about to be erected by the Roberteon Electric Lamps, 
Ltd. Details as to the particular kind of nlament are not as yet 
available ; but the fact is to be welcomed as a sign that British 
lamp-makers are awake to the comirg change, and do not intend to 
allow themselves to be left behind iu the race. We wish good luck 
to the new venture. 


The Copper Position.—Messrs. Merton & Co.'s fort- 
nightly circular shows an increase in the visible supplies from 
11,181 tons to 12,298 tons between June 15th aud June 29th, with 
standard copper at £96 10s. per ton. The extremely artiticial 
conditions of the copper market cannot be better indicated than by 
reciting the fact that on June 30th, 1906, tbe visible supplies were 
12,275 tons, and the price £50 17s. 6d. The fall from the record 
prices of E. 08 10s. per tun on February 28th, aud from £104 per 
ton on April 30th, wouid be more encouraging to the electrical 
industry if it were not for the small quantities obtained from the 
United States. During the month enuing June 29th the supplies 
trom North America at London, Liverpcol, Swansea and Havre fell 
to 2,548 tone, a figure never before reached, the average for the year 
being about 4,430 tons. The supplies to other European ports are 
also under the average, but not quite at such a dead-water level. 
The Chilian shipments are, as usual, spasmodic, but a downward 
tendency in this respect is count«rbalanced by the steady increase 
in the Australian output. The sensitiveness of the market was 
marked Inst week by violent changes and by the anticipation of 
lower prices, wbich resulted in quotations for tbree months' delivery 
at £90 to £91 158. 


Industrial Freedom League.—The annual meeting 
was to be held at Westminster Palace Hotel yesterday (Thursday), 
Sir Felix Schuster, Bart., presiding. 


A Manchester Scholarship.—The Manchester Educa- 
tion Committee have received an anonymous offer of £50, to provide 
a research scholarehip in the Electrical Engineering Department, 
provided a like sum be obtained from some other source. 


OUR PERSONAL COLUMN, 


ТА Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELsorBRiCcAL Ruvizw posted as to their movements. 


Central Station Officials .—At the Devonport Elec- 


tricity Works on Monday, the borough electrical engineer, Mr. 
J. W. SPARK was presented, on behalt of the staff and employs 
with a complete set of table plate in an oak case suitably inscribed. 
The presentation was made by Mr. W. F. Stamp, the chief assistant 
engineer, who, in a well-chosen speech, dwelt at leugth on the 
cordial relations that had always existed between the engineer and 
the staff, and wished Mr. and Mrs. Spark every happiness. 

Oa Monday, June 23rd, Мг. F. B. HII Is, as-istant engineer at 
Granthám, who bas been appointed engineer for Montrose and 
Brechin, was presented by the staff with a cut-glass silver-mounted 
salad bowl and servers. Mr. J. L. ESTHER was also presented with 
& silver matchbox on the occasion of his leaving to take up an 
appointment at tbe Manchester Corporation Electricity Works. 
Mr. J. E. Edmundson, the engiueer and manager, made the 
presentations. The staffa of the Grantham and Stafford elec- 
tricity stations went for a trip to Keswick on June 13:h. 

At Harrogate Electricity Works, on 27th ult., Mr. F. A. PLENDER- 
LEITH, assistant engineer, was presented with а case of cutlery on 
the occasion of his marriage. The pretcatation was made by Mr. 
N. McLean, chief assistaut, on behalf of Mr. (i. Wilkinson, the 
borough electrical engineer. 

The Electricity Committee of Rotherham T.C. has recommended 
that the salary of Mr. E. Cross, borough electrical engineer, be 
increased from £350 to £400 per aunum, as from April 1st last. 

Toe Bolton Elec'ricity Committee bas increased the salary of 
Mr. W. .J. Woop, station superintendent, from £210 to £230. 

Mr. Т. H. BiBnELL, late chief assistant at the Worcester Electri- 
city Works, has been appointed engineer and manager to the 
Pontypool E. L. and Power Co. 

The Electricity Department of the Marylebone B.C. held their 
first annual outing at Littlehampton, on Saturday, June 29tb, the 
party numbering over 100, and had a most enjoyable day in excel- 
lent weatber. Sports were held in the morning, and in a well- 
contested tug-of-war the Generating Station Team defeated the 
Mains Department by 2-1. At dinner the chair was taken by Mr. 
Т. К. Richardson (station superintendent), supported by Mr. О. Н. 
Smythe (mains superintendent), and Mr. E. J. Jennings (electrical 
accountant). Tne chairman, in a few well-chosen words, ex- 
pressed his pleasure in seeing so many of the employés present. 
The pressure at the feeding points was fully waintained, 
by shutting down on lamb aud green peas and running up on 
sweets and cheese. In the afternoon, motor launch trips to 
Arundel and brake drives were indulged in. 


At a special meeting of the Salford City Council on Wednesday, 
Mr. Нинвкьт J. Hawkins, of Enfield, Middlesex, was appointed 
deputy borough electrical engineer. | 


Tramway Oflicials.—The Maidstone T.C. has appointed 
Mr. SAUNDERS as manager of the Light Railways undertaking at 
£160 per annum. 


General.— We are informed that Mr. Н. E. BRAIN, 
A. I. E. E., will shortly again be in this country in connection with 
his business in Buenos Ayres. On the expiration of his agreement 
with the Buenos Ay res and Га itie Railway, Mr. H. E. Brain bas 
decided to undertake on his own account the carrying out of con- 
tracting work in South America. He will combine tbis with his 
practice as a consulting engineer. Ме. Brain was for seven years 
chief electrical engineer to the Buenos Ayres and l’acitic Railway, 
and was responsible for the installation of the electrical plant at 
Bahia Blanca, both in regard to the electrical equipment at the 
docks, where there ів a most extensive installation of polyphase 
cranes, and in regard to the lighting of tbat city. In addition to 
this scheme, he was responsible for the design, and supervised the 
manufacture of, the extensions to the direct-current generating 
station at Junin, and for the equipment of the Buenos Ayres and 
Pacific Railway Co.'s new carriage and wagon shops at Caseros 
upon a polyphase system. | 

The Bury (Lancs.) Education Committee has appointed Mr. 
FRANK SHAW as instructor in the E. I.. and power transmission at 
the 'l'echnical Institute. | 

Mr. Јонх G. AMES, who was for many years connected with 
Messrs. К. W. Blackwell & Co., engineers and contractors, of City 
Road, F.C., as the manager of their Manchester branch, has severed 
his connection with that firm, and, after visiting the United States, 
has been appointed manager of the Barrett Manufacturing Co., 
Spencer House, South Place. Finsbury Pavement, E.C. 

From July 1st the name of the firm of Charles H. Merz is altered 
to MERZ & McLELLAN. 

At Nock's Restaurant, Birmingham, on Thursday evening, June 
27th, а complimentary dinner was given by a few friends (chiefly 
members of the Birmingham Iron Exchange) to Mr. VICTOR 
DELEBECQUE, A. M. I. E F, who is leaving Dirmingbam for Man- 
chester. Mr. Walter bmith presided, and Mr. J. W. Alcock 
occupied the vice-chair. A presentation was made to Mr. Dele- 
becque, ав a mark of personal esteem and goodwill from his 
Birmingham friends, whose very best wishes he carries with him 
to the North. , . 


Obituary.—Mr. Н. IT. Норо.—\е deeply regret to 
record the death of Mr. H. H. Hodd, who died at Darjeeling, India, 
on June 21st, of enteric fever. Mr. Нсаа was an old student of 
Prof. Ernest Wilson's at King's College, and he was in the employ 
of the British Westinghouse Co. up to last Januarv, when he was 
appointed assistant electrical engineer to the East Indian Railway. 
His untimely death will be regretted by a large circle of friends. 


NEW COMPANIES REGISTERED. 


“67” Electric Lamp Syndicate, Ltd. (93,025).— This com- 
pany was registered on June 6th, with a capital of £26,000 in £1 shares (36,000 
"A" and 20,000 В), to adopt an agreement with A. Schmitz. H. Pet.tidier 
and A. R. Norbert, and to carry on the business of manufacturers and vendors 
of and dealers in incandescent lamps, and component parts thereof, makers of 
and dealers in electrical apparatus, fittir gs and plant, dealers in scientific appa- 
ratus and materials, Ke. The first subscribers are: J. G. B. мопе, 9, Drapers’ 
Gardens, E. C., gentleman, 2,000 ** B8" shares; W. B. M. Bird, 58, Cadogan 
Place, S. W., solicitor, 1,000 ** B" shares; W. Н. Cheetham, 20, Bt. Helens 
Place, E. C., East India merchant, 2,000 © B' shares; F. R. Reeves, Salisbury 
House, E.C., engineer, 500 * B" shares; A. W. Hall, Stock Exchange, E.. O., 
stock and share broker, 475 “B” shares; б. Kitchin, Warnford Court, E. C., 
thare deuler, 500 B" shares; and А. P. Simpson, 2, Princes Street, Bank, 
E.C., solicitor, 500 “B” shares. No initial public issue. The number of 
directors is to be three; the first are J. G. B. Stone (chairman), F. R. Reeves 
and A. R. Norbert. A. R. Norbert is appointed by the holdera of the“ A" 
shares, and the said J. G. B. Stone and F. R. Reeves by the holders of the 
"H'' shares. Qualification, £50U shares or stock; remuneration, £100 each 
per annum (chairman £150). Registered office, 20, St. Helens Place, E.C. 


Switch Electric Lamps, Ltd. (93,825).—'l'his company was 
registered on June 21st, with a capital of £15,000 in £1 shares, to take over, on 
the terms of ап assignment made by Atkinson's Patents, Ltd., certain patents 
and rights relating to a variable candle: power incandescent lamp, and to carry 
on the business of manufacturers of electric lamps and patent novelties, «c. 
The first subseribers tench with one share) are: G. T. Hough, 107, Byron 
Avenue, East Ham, conveyancer: К. W. Hailes, 170, Engiebrass Road, 
Catford, S. E., clerk: H. A. Buck, EH, Brixton Road, S. W., clerk ; J. Bassett, 
82, Burgoyne Road, Harringay, N., gentleman: G. H. Casey, 15, Lawton Koad, 
Leyton, clerk ; б. H. Clark, 122, Church Koad, Tottenham, clerk ; and 5. d. 
Tillv, 47, Crediton Road, Willesden, accountant. No initial public issue. The 
number of directors is not to be less than three or more than seven: the sub- 
scribers are to appoint the first, subject to right of Atkinson's Patents, Ltd., to 
nominate one; qualification of shid nominee, two shares; of other directors, 
200 shares; remuneration as fixed by the company. Registered office, 14, 
Devonshire Square, E.C. К 


Morris-Hawkins. Ltd. (93,821).—This company was registered 
on June 21st, with a capital of £20.000 in £1 shares (5,000 preference), to carry 
on the business of electricians, electrical, mechanical, sanitary, gos and water 
engineers, ironmongers, makers of electric tramcars, mnotor-cars, aeroplanes, 
carriages, cycles, vehicles, dynamos, telephones, bells, electroliers, are und 
other lamps, electric hght fittings and heating and cooking apparatus, Ac, 
The first subscribers (each with one share) are:—J.F. Duncan, 6, Old Jewry, 
E. C., solicitor; H. A. Bull, Glenluce, Cannon Hill Terrace, Merton, accountant, 
Н. Huntsman, 38, Highbury Park, N., articled clerk : G. A. Duncan, 6, 
Оа Jewry, E. C.,  articled clerk: W. H. Warwick, 33, Davenport, 
Road, Catford, S.E., clerk; G. Barnes, 48, Sutherland Street, S. W., 
clerk ; and 8. Pennelle, 75, Margravine Gardens, West Kensington, W., clerk, 
No initial pubic issue. The numter of directors is not to be less than three 
or more than seven ; the first nre T. Hawkins, W. M. Kelph and H.R. Beldoes, 
qualification, 1,000 shares; renuineration as fred hy the company, Registered 
ofüce: 9%, Union Court, Old Broad Street, E. C. 
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CITY NOTES. 


Anglo-Portuguese Telephone Co.. Ltd. 


Mr. HEBBERT ALLEN (Chairman) presided at the offices, 31, Budge 
Row, on Wednesday, over the twentieth ordinary general meeting 
of the above company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
June 28th, page 1055), the Сналінмам said they would have little 
cause to be dissatisfied with the progress the accounts showed, 
whether they regarded them from the standpoint of eitber gross 
receipts or net revenue. "The estimate of net profit which he gave 
- them a year ago was from £10,000 to £11,000, and in reality it had 
worked out at £10,696. It would have been better still, but they 
had charged against profit and loss certain items which they had 
not in contemplation at thattime. They had anticipated by twelve 
months the stipulations of the debenture trust deed in regard to 
the sinking fund, and had charged the accounts of 1906 with 
£1,100 for debenture stock, which they need not have redeemed 
until 1907. Furthermore, in the past year under review, 
the entire authorised isssue of £50,000 debenture stock ranked 
for interest, whereas in the previous year only a part of it ranked. 
The consequence was that they had paid £2,500 for interest last 
y*ar, as against £2,281 the year before. The increased rate of 
dividend which they were paying represented a still larger pro- 
portion of cash. The 6 per cent. dividend paid last year absorbed 
only £4,500, because during that year only a part of the authorised 
capital ranked for dividend, whereas now the 7} per cent. which was 
proposed was on the entire issue of 4100, Oo, and therefore 
abscrbed £7,500. Altogether, with the increased shares and deben- 
tures, they had paid £4,319 more than for the previous year, whilst 
again placing £5,000 to reserve and carrying forward a surplus of 
only £1,803 less than a year ago. This would be the second year 
in succession that they would have placed £5,000 to reserve, which 
now stood at the respectable sum of £10,000. They could not expect 
to continue that indetinitely; and, as a matter of fact, it might 


not be necessary. It was not placed to reserve for apy particular, 


purpose, but there it was, available for any contingency which might 
arise. They would see that there had been a further expenditure 
of £8,929 on capital account, and he was happy to say that this 
heavy outlay (because it was beavy fora small company) was made 
without encroaching in any way upon the invested funds of the 
company, which still stood at £10,900. In the current year the 
capital expenditure might show some diminution, although tbey 
had decided to place some of their lines in l.isbon and Oporto 
underground. This was rather an expensive operation, although 
one which ullimately.redounded to their advantage in every way. 
They had recently made considerable extensions to their 
switchboard accommodation in the Central Exchange at Lisbon. 
which accounted for a considerable proportion of the capital 
expenditure, but although their subscribers were constantly 
increasing in number, it was not anticipated that they 
would have to incur any further very considerable outlay 
in this respect for some time tocome. In proportion to the number 
of the subscribers, their capital expenditure was very reasonable, 
апа compared favourably with similar undertakings in foreign 
countries. Their sundry creditors, owing to exceptional circum- 
stances, were unusually heavy on December 1186, particularly in 
London, but they had been undergoing reduction since that time, 
and they were at the normal level of about £1,500. They had 
heard a great deal lately about the political disturbances in 
Portugal, but the company at all times observed strict neutrality 
as between the several political parties. In tbe present state of 
affairs they saw no particular cause for anxiety, although, of 
course, further developments might disturb the trade of the 
country and adversely affect the course of excbange, which, for 
some time now, had been favourable to undertakings such 
as theirs. There was one item in the balance-sheet which 
might not te intelligible to shareholders, which was that 
of subscriptions received or charged in advance. It was 
the custom of many telephone companies to credit the year's 
revenue account with the sum total of subscriptions and rental 
received. Obviously, however, at the close of every year there 
must be a large proportion of money received that had not yet 
been worked off, and for which the company was still liable to 
render service. Therefore they: credited the vear's income only 
with the proportion of the year's subscriptions for which they had 
actually given service, and so as their business grew this item 
would become gradually larger and larger. Their relations with 
the authorities continued to be harmonious, and the public seemed 
satisfied with the service and with the tariff, while the shareholders 
got a fair but not unreasonable return on the money they had 
invested. Altogether, they were gratified with the result of the 
year's working, and did not look forward to the future with any 
misgiving. 

Mr. F. W. Kerr seconded the motion, which was carried. 

An extraordinary general meeting followed for the purpose of 
making alterations in the articles of association, one alteration 
giving the company power to extend its operations to any other 
foreign country. : | 

Mr. StEv ENS expressed the hope that the directors would not go 
epeculating in other countries, but would leave well alone. 

The CuÓainMaN explained that they bad no desire to do any such 
thing, but they were clase te the berder, aud it might be advisable 


to make some slight extensions. The other alteration made clear 
what the directors’ remuneration should be. І 
The resolutions were carried. 


Electrical Power Storage Co.. Ltd. 


THE directors’ report to May 31st, 1907, says that the protit for the 
year, including.tue balance of £425 brought forward, was £9,176. 
Out of this £1,000 is carried to the contingent fund, and £2,000 is 
written off in respect of patents, goodwill, &c. The directors 
recommend the payment of а dividend of 6 per cent. on the paid- 
up ordinary share capital, absorbing £5,390, and leaving £787 
to be carried forward. The buildings, plant, tools, &c., have been 
maintained in thorough repair and condition at a cost of £3,597, 
which sum bas been provided out of revenue. Notwithstanding the 
continuance of the severe competition, as well as the unprecedented 
rise in the price of raw materials, the company’s business has 
increased during the year under review. The dividend last year 
was at the same rate. 
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New General Traction Co.. Ltd. 


Тнк directors’ report for the year ended March 21st, 1907, says 
that the revenue received and accrued from the various sub- 
companics amounted to £14,768, but to make a true comparison 
with the revenue for the 12 months ended March, 1906, which 
amounted to £14,127, it would be necessary to deduct from the 
latter amount £2,211, received in 1905 for the Coventry dividend 
accrued in 1904, thus leaving £11,916 as the income for the year 
1906, on which the income for tne year 1907 shows an increase of 
£2,852. The general expenses, including directors’ fees and legal 
charges, amounted to £2,443, as agaiost £1,900 in 1906. The 
interest on debentures amounted to £12,540 as against £12,614, and 
interest on loans. £1.836 as against £2,621. T e loss for the year 
amounted t9 £20,816, which was reduced to £17,241 by the transfer 
of £3,575 from the special reserve fund. As stated in the circular 
issued to the shareholders on January 9th, 1907, the lease 
of the company's Philadelphia undertakings to the Phil- 
adelphia Rapid Transit Co. has been duly carried out. 
No further expenditure will have to ba incurred for the Phila- 
delphia undertaking, whilet a revenue of £9,022, gradually 
increasing to £14,582, will be derived from the securities held by 
this company therein. ‘The Coventry Co. was showing substantial 
progress, but, owing to this very fact, further capital expenditure 
became necessary, and the requisite advances bad been made by 
this company. The Norwich tramways showed no sign of improve- 
ment. The returns from the Dovglas property had been satis- 
factory. The directors’ reports and accounts of the Norwich, the 
Coventry and the Douglas Southern Tramway Companies respec- 
tively are annexed to the report. 


BARON EMILE B. D'ERLANGER (Chairman) presided over the 
annual meeting at 20, Bishopsgate Street, on Wednesday. He said 
that although the item general expenses appeared higher than last 
year, the directors had been just as careful in husbanding the 
resourcer, and the increase was entirely due to legal expenses 
connected with the various enterprises in which they were interested. 
The item, interest on loans,” was arrived at by taking the balance 
of the interest paid by the company on its loane, aud interest 
received by the company from Coventry on the amounts owing by 
them. banker'a interest, &c. This explained why the ameunt was 
some 4784 less than in the corresponding period, although the 
amount of loans was larger. The interest on debenturcs was 
practically the same as last year, the small difference was owing to 
the intricacies of the income-tax. They had had to face a loss of 
£15,741 to carry through the very satisfactory arrangement between 
the Philadelphia undertvking and the Rapid Transit Co., of 
Philadelphia. That included two items ehown amongst the 
assets in the 1906 balance-sheet of £5,000 for cars leased to 
the Philadelphia Co., and £5,884 remittances to Philadelphia up 
to March, 1906, which, consequently, did not appear as formerly on 
the credit side of the balance-sheet for the year under review. 
In addition to those two items, there were further remittances and 
an ample reserve for contingencies amounting to £7,857, making 


. the loss of £18,741 referred to. They had, however, reduced this 


loss by the transfer of £3,575 from the rpecial reserve account to 
£15,166. The dividends they had received from the companies in 
which they were interested had amounted to 414.768, being, if a 
true comparison were made with last year, an increase of £2,852 ; 
во that on balance they had a loss of £17,241, which, he zepeated, 
was in the main due to the liquidation of the Philadelphia busi- 
ness. The balance-sheet for the year ended March, 1907, presented 
few changes compared with that of the previous year. The capital 
and amount of debentures issued and outstanding remained the 
same. Temporary loans and sundry creditors amounted to £67,426, 
against £53,535. Passing to the credit side of the balancc-sheet, the 
securities they held amounted to 4653, 773, against 4654, 173. 
The balance standing to the credit of the company on the 
Coventry extensions account stood at £21,650, against £22,850 last 
year. The amount appearing of £256 was in respect of additional 
plant which they were providing at Coventry. The item of sundry 
debtora, £4,502, consisted for the most part of the Coventry divi- 
dend, which, although accrued, was not received before the close of 
the tinancial year. Their principal interest was in what was called 
the Philadelphia undertaking, which was now leased to the Phila- 
delphia Rapid Transit Co.—a cerporation of bigh standing ip the 
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United States, which last year had gross takings of $17,000,000. 
Under this arrangement the lease was made in such a way that the 
whole of the bonds which they held in the Philadelphia undertaking 


were guaranteed at the rate of 44 per cent., and the shares were 


guaranteed dividends which rose from 1 per cent. to 5 per cent. in 
the next four years. The agreement also guaranteed the repayment 
of the capital sum of the bonds. "Therefore it was to be hoped, 
when the American markets were more normal, that they would be 
able to realise those securities advantageously. They bad received 
several offers, but preferred to wait, feeling that they could 
do better. The Coventry tramways, in which they had a 
very large interest, were doing extremely well, and he had reason 
to hope that they would get an increased income from them. 
The only concern which was causing the directors anxiety was the 
Norwich tramways, which, owing to the depression existing in 
that part of the world, had shown an appreciable decrease in the 
takings. and in consequence he saw no hope of the smal! dividend 
they were receiving being increased. The other company in which 
they were interested was the Douglas Southern tramways, which 
last year did extremely well, and was doing almost as well this 
year, despite the terrible weather they were experiencing. As he 
had said, the loss they made last year was £15,000, due, practically, 
to the adjustment made with regard to the Philadelphian under- 
taking, and it was a loss which would not occur again. Next year 
they would start a new leaf, having undertakings which would not 
require much capital expenditure, and which were giving a revenue ; 
therefore their profit and loss account would be absolutely 
determined by the amount they received in dividends from the four 
undertakings, and on thé other side there would be the small sum 
necessary for general expenses and the large sums they had to pay 
forthe debenture interest and for interest on loans. 

The Hoo. A. G. BRAND seconded the motion, which was carried 
without discussion. 


Electric and General Investment Co., Ltd. 


Тнк ordinary general meeting of this company was held on 
Wednesday, June 26th, at Winchester House, Mr. J. D. Braithwaite 
presiding. 

In moving the adoption of the report (see ELMcrRICAL Review, 
June 21st, p. 1015) the CHAIRMAN, after referring to the loss that the 
company had sustained in the death of Mr. George Herring who 
had been connected with the company ever sirce its formation, 
said that the total profit of the year was £38,621 as compared with 
£15,924 last year, which showed a considerable increase. General 
charges remained about the same, and they had decided to add 
£20,273 to the contingency fund, bringing that account up to 
£00,988. They had placed that £20,00 : although they intended to 
pay 224 per cent. on the ordinary shares and £25 per share on the 
foonders’ shares. The investments stood at £246,888 as agninst 
£233,494 last year, sundry debtors totalled £18,967 as compared 
with £20,526, and cash at bankers represented £9,815 as against 
27,017. Turning to the other side of the balance sheet, sundry 
creditors stood at £15,668 as against £20,992, and the loan account 
£67,000 as compared with £64 000, and there was а balance on the 
profits of £6,000 to be distributed as dividends. Dealing with the 
17 years that the company had been in operation the Chairman said 
that the profite, after paying general charges, realised £280,000, and 
after the payment of the preference dividend there was a balance 
of £241,235. The amount distributed in dividends on the ordinary 
shares was 238,527 and on the ordinary founders’ shares £141,250, 
making a total of £180,077 distributed in dividends on all classes of 
shares, and in addition the trustees of the ordinary shares had 
received £20,550, making a grand total of £200,657 distributed. 
The average dividend paid on the ordinary shares was 5s. 7d., or 
274 per cent. as compared with the 22 per cent. they now intended 
to pay, and the average dividend paid on the founders shares 
amounted to £40 Os. 1d. as against the £25 they now intended to 
declare. With regard to the utility of ‘the company they 
bad raised £12,463,000 to assist electrical undertakings. 
Perhaps some of the companies assisted had not turned 
out a great success; but that really was to do with the 
actual company, for they did not have the power to control the 
money they raised. He might mention three companies that had 
been successful. The first, the City of London Electric Lighting 
Company. They, he thought, had made the best of the money at 
their disposal, having for several years paid a.6 per cent. dividend, 
and placed annually £45,000 to reserve; and then there was the 
London Electric Supply Co., which had paid 5 per cent. on their 
shares, and placed a considerable amount to reserve. Thirdly, 
there was the British Electric Traction Co. That company, in spite 
of adverse conditions in various ways—people clamouring to be 
carried for next to nothing, and having been harrassed by local 
authorities, managed to perform a public service. Last year 300 
million passengers were carried. Although they paid no dividend 
on the ordinary shares, they managed to pay one on the preference 
shares, and placed £50,000 to reserve, and he thought the shares on 
the market were unduly depreciated. They had over £1,600,000, 
which had been expended in various undertakings, which bad not 
yet produced an appreciable return. As the directors of the B. E. T. 
Co. pointed out in their report, a difference only of one-sixth of a 
penny per car-mile would mean an addition of 4 200, O00 to the 
revenue of the company, and when they remembercd that it 
required £13,000 to pay a 1 per cent. dividend, they would see 
what that £200,000 meant. The £1,600,000 which was invested by 
the company would mean £64,000 to the revenue of the company 
if the companies they were interested in paid a 4 per cent. divi- 
dend ; and taking the £200,000 already referred to, they would see 
that the company would thereby enter the ranks of the 7 per cent. 
Aividend-paying companies. He, therefore, thought the B. E. T. Co. 


had a very bright outlook. They had that morning heard that the 
Select Committee of Parliament had thrown out the Dill pro- 
moted by the LC.C. for the supply of electricity, and maybe 


they would now be left in peace for a time. As soon as 


the public realised the inconvenience that local autho- 
rities caused by harrassing private enterprise, then would the 
company be able to work unmolested. From the speeches of Mr. 
Lloyd-George it was evident that he, as representing the Board of 
Trade, was cognizant that it was impossible to go on carrving 
passengers at a loss. He (the speaker) thougbt it was far better 
that a man should pay a 14d. fare to vo to his work than a Id. and 
have no work to go to. For in course of time, if electrical com- 
panies were harrassed by local authorities, &c., capitalists would not 
launch out into any new enterprises, and thus schemes would become 
dormant. On the whole, he thought there was a bright, a better 
outlook for electrical companies during the coming yeara than 
there was four or five years ago. 

Mr. E. Garcke seconded the motion, and the report was adopted. 

The CHAIRMAN, ia accordance witb the notice that had been sent 
with the report, explained that it was proposed to reconstruct the 
company in order tbat the founders' shares might be extinguished, 
and that additional capital might be raised in order to cope with 
the increasing and profitable business of the company. It was 
probable that the company, when reconstructed, might be able to 
acquire, on terms which would prove advantageous to the company, 
a large amount of the electrical securities held by tbe late Mr. 
George Herring. The Board had. however, been approached by an 
influential bodv of shareholders holding founders' shares during the 
last few days, and they had stated that they did not consider the 
present time opportune for reconstructing the company. Не (the 
Chairman) thought that a resolution for reconstructing the company 
should be carried unanimously, and therefore he proposed that the 
extraordinary eeueral mecting called for considering the question 
of reconstructing the company be adjourned sim dic. 

Мг. E. Gancke seconded the motion wit), he said, great regret, 
because the scheme had received every consideration, and he had 
hoped that the resolution would have been passed unanimously. 

An amendment was proposed by Mr. Cnorr, a shareholder, and 
seconded by another shareholder, that the meeting should be 
adjourned for tnree months. 

After some further discussion, the amendment was declared 
carried. 


The British Electric Traction Co.. Ltd. 


THIS company’s meeting was held on Thursday, June 27th, at 
Salisbury House, II. C., Sir C. Rivera Wilson presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, June 2186, page 1015) said that the gross 
protits of all the associated undertakings, after debiting expeuser, 
but before charging interest on capital, or loans, or rental of leasea 
lines, had increased from £464,000 in 1905, to £539,000 last year, 
an increase of over 475, 000. The increase which the B. . T. Co. 
had received in respect of dividends was £9,273, notwithstanding 
the fact that the Brush Co. which, in 1905, gave them a return of 
43,711 in the way of dividends, paid them nothing last year. In 
addition to paying increased dividends, which, of course, did not 
all come to the B. E.. T. Co., the various companies had applied over 
£40,000 more than in the previous year, to writing off depreciation 
and adding to reserves. The amount written off for the year just 
expired was £176,000, as against £132,000 in 1905. The list of 
investments upon which revenue had been earned had been 
increased by £169,000. Of that amount £135,720 was included in 
the unremunerative list in the previous year. On the other hand, 
unremunerative investments had been increased by shares of the 
cost value of £405,000. "That included their holding of £220,000 in 
the Brush Co., which he hoped would very soon return to its 
former place as a remunerative investment. The other unremunera- 
tive investments need not be regarded with apprehension, because 
they were, for the most part, in undertakings which were only in 
the initial stages of their existence. The prominent aspect of the 
position of the company's business which was forced upon them 
was that they were not obtaining a sofficient net protit, or one 
which was commensurate with the services which they rendered to 
the public. Their various undertakings carried during the past 
year 333 millions of passengers, and the gross receipts were only 
about 14 million sterling, or 15d. рег passenger. The 
travelling facilities now offered to the public by the 
electric car were immensely superior in point of comfort to horse 
and other tramcars which preceded them. Оп their Metropolitan 
system they were carrying ordinary passengers 24 miles for ld., 
and working people had the privilege of travelling as much as five 
miles for 1d. He had never been able to understand the difference 
which philanthrophists had chosen to establish between what were 
called the working men and other classes who to his (the speaker's) 
mind ought equally to be во regarded—he referred to the poor seam- 
stress or the poor clerk. Owing to the large number of tramway 
undertakings in the eountry being in the handsof the local authorities 
-—two-thirds of the whole tramway mileage beiug во worked as 
compared with about one-third before the introduction of electric 
traction, there had been a never-ceasing agitation for a reduction 
of fares Their fares were not so low as some of those charged by 
local authorities, but nevertheless they were too low having regard 
to the character of the districts which they served, as well as the 
heavy capital outlay which had been necessary iu adopting electric 
traction. If they had only last year received the same fare per 
passenger as they received six years ago, their associated companies 


would have made £200,000 more profit, which would have been 


largely available for improving the dividend on the ordinary shares, 
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the bulk of which was held by the B.E.T. Co. A stand must be 
made against this perpetual clamour for reduction of fares and 
increased distances. That view was now being taken even by 
municipalities. At Glasgow, where halfpenny fares had been in 
operation for several years, there had notwitbstanding been re- 
curring agitations for further concessions, and a report had lately 
been issuea by the general nianager of the tramways in which he 
stated that the only safe course for the Corporation to adopt was to 
absolutely refuse to make any further reductions in fares. "There 
was a time, not so very long ago, when it was expected as a matter 
of couree that the industries of this country should be conducted 
upon business lines. That had been the state of things in the 
past, and the interests of the country had tlourished under it. But 
those ideas appeared to have gone out of fashion with certain 
politicians and pseudo-philanthropists, who had made the transport 
industry the special subject of their socialistic experiments, and 
who contended that they should be conducted upon altegether 
different principles to those which had ruled in the past—if they 
could call principles what really were the very nevation of principle. 
They would impose upon shareholders of undertakings created at 
great cost and considerable risk for the performance of useful 
public service, obligations to carry on that service at less 
than cost price ; while at the same time it was expected that facili- 
ties should be continually improved. that additional conveniences 
should be supplied, and all this at the expense of the very share- 
holders whose power to supply this extra accommodation they were 
crippling and destroying. А great many of these shareholders 
were only men of moderate means, who depended for their liveli- 
hood in a great measure upon their investments in these under- 
takings, and who naturally thought that they would be conducted 
upon ordinary business principles, without unfair outside inter- 
ference. Surely the time had now come when it must be recognised 
that this industry was to be worked upon a commercial basis, and 
the public, who, he thought, generally took a fair and honest view 
of things when they thoroughly understood the question would, he 
felt confident, sympathise with the movement of the traffic com- 
panies for obtaining more equitable treatment in order that they 
might obtain a fair, but not an unreasonable, return for their invest- 
ments in those useful undertakings. It was, indeed, refreshing to 
read the remarks of the President of the Board of Trade upon the 
occasion of the opening of the last of the tube railway, when he 
said that it was not to the interests of the public that those con- 
cerns should be run at a loss. Those were very encouraging 
words, and he hoped that Mr. Lloyd-(ieorge would вее 
his way to translate them into acts. As a matter 
of fact, the electric tramway industry had received but 
scant support from the department over which Mr. Lloyd-George 
presided. He was well aware of the difficulties of the President of 
the Board of Trade—with his enfeebled authority he was not able 
to stand up against those hostile interests from which they were 
now suffering; but was it not strange that in England, of all 
countries of the world, we should have a Minister who was in 
charge of the vast interests of the trade and commerce of the 
country relegated to a position of inferiority in the Cabinet. The 
present. Government was a reforming and progressive one, and if 
Mr. Lloyd-George were to use his influence to get the Goverument 
to appoint a Minister of Commerce, he believed he would be 
applauded by the country, and it would give greater satisfaction to 
the mercantile community than would other so-called reforms 
which the Government were now contemplating. Unfair com- 
parisons had frequently been made as regarded the success which 
had attended tramways in large cities worked by the municipalties 
and the smaller enterprises in which the B.E.T. Co. were more 
particularly concerned. A few years ago the Birmingham people 
decided to municipalise their tramways because the offer which 


was made by the B.E.T. Co. was not thougbt to be good enough. 


The accounts of the tramway undertaking for the past year had 
just been published, and they showed a surplus available for 
reduction of rates of about £12,000. Had, however, the Corporation 
left the tramways in the hands of the company they would have 
been receiving an annual profit of three or four times that amount. 
Then there was the case of Wolverhampton, which in 1901 decided 
to break up the system, of which that town formed only a part. 
The chairman of the Corporation estimated a profit of £4,500 a 
year; but in 1903 he warned the public not to expect any contri- 
bution in aid of the rates for some years, as the Tramway Com- 
mittee would put the profit to reserve, and in 1906 there 
was a deficit of over 43,000. Those cases migbt be 
multiplied, illustrating how the tramway business of this 
country had been frequently broken up and spoiled as a result of 
the anxiety of municipalities to undertake the business. It was 
only fair to say that there had been growing up and there was to- 
day a more tolerant spirit among corporations, and a case in point 
was Croydon, where they had been able to secure through running 
arrangements. With regard tothe Brush Co., last year for the first 
time they received a very satisfactory dividend in respect to their 
holdings in that company, but this year, as he had already said, 
they had not received anything. The causes of that untoward state 
of things was very clearly stated by the chairman of that company 
at its recent meeting. As to their owu company, this year for the 
first time they were unable to recommend the payment of any 
dividend on the ordinary shares. The foreground of their hopes 
n the future lay in an increase of fares, and that had already taken 
effect in several instances. Most of the companies were working 
under Acts and orders which prescriveu the maximum fare which 
might be charged, but which in practice had not been charged 
hitherto. Upon the whole, they had every reason to anticipate a 
considerable increase in revenue uader that head. The prospects 
of some of the companies in which they had the largeat holdings 
were particularly encouraging. They had over £300,000 in the 
Metropolitan Electric Tramways, which last year paid them 4 per 


cent. as avainst 3 per cent. in 1905. That company had 294 miles 
ia operation, and 6 more miles would be opened this year. The 
number of passengers carried increased from under 129 millions in 


1905 to over 136 millions, and the average receipts per car-mile were 


increasing. "l'hat company held a very large interest in the North 
Metropolitan Electric Power Supply Co., Lid., the prospects of which 
were very encouraging. A very hopeful point in tbe future of that 
company was the great potentiality of the supply of power in bulk. 
The South Metropolitan was another very important undertaking in 
which the B.E.T. Co. held about £239,000 out of a total share 
capital of £400,000, and they hoped that very shortly that company 
would emerge from the category of non-rewunerative investments. 
It had been suggested by some of their critics that, becau they 
bad been reducing the dividends on their ordinary shares and this 
year had not paid anything, that there was a probability that they 
would not pay the full preference dividend next year. He begged 
to say that there was no real cause for anxiety on that account. 
They were carrying forward £13,000, and also about £42,000 of the 
Bombay profits, making 455, 00, and there was every reason to 
hope that tbe dividends on their investments would continue to 
increase, so that there need be no misgiving whatever in regard to 
the abilitv of the company to pay its preference dividends. In 
concl: sion, the chairman referred with regret to the loss the com- 
pany had sustained in the death of Mr. George Herring, who, he 
said, was not only one of the largest holdere in the company, 
but was one of the promoters, and who, since the formation of the 
company in 1595, had always given it the beuefit of his advice and 
assistance. 

Mr. EMILE GanckE seconded the motion, which was adopted 
after a short discussion. 


Rubber Companies. 


Јата Ruler and. Produce Co, Ltd.—The annual meeting is to 
be held on July 9th. "The Castilloa rubber trees number 27,000, of 
which 15,000 range from four to eight years old, aud the Para or 
Hevea trees number 120,000, of which 15,920 are between one and 
two years old, the rest being last year's planting. During the 
curreut year 262 acces of forest are being cleared and planted with 
l'ara rubber. 

Perak. Rubber Plantations, Lil. -The report to March 31st says 
that of the trees planted, 12,600 have been tapped, or about one- 
sixth of the total, and the general expenditure on the estate, 
including superintendence. has been apportioned accordingly. 
During the year a further 170 acres have been felled and cleared. 
The work of the estate has been seriously handicapped during the 
year by sickness among the labour force. Matters in this respect 
have, however, greatly improved, and the latest reporta received 
are quite satisfactory. 16,327 lbs. of dry rubber were harvested 
and sold for an average price of 4s. 10d. per lb The estimate for 
this year is 30.000 lbs. The net amount at credit of profit and loss 
was £1,014, which was carried forward. 

Vallambrosa Rubber Co.-—The protiu on working for the year 
ended March 31st was £30,240. The dividend for the year is 55 
percent. £6,749 is carried forward. It is reported that the year's 
output of rubber from Vallambrosa was 150,922 lb., against an 
original estimate of 100,000 1b., which was subsequently reduced to 
120,000 lb. At Buket Kraiong it was expected that 520 acres 
would be planted by the end of ипе at a cost of about $73.50. 

Langkon North Borneo Rubber, Ltd.—The report to Marcb, 1907, 
says that at that date the area cleared was about 600 acres, of 
which 462 acres were planted with 85,500 para rubber trees. A 
telegram from the manager, received on 4th ultimo, said that the 
area planted was then 202 acres representing 93,000 trees. The 
4 per cent. dividend guaranteed, for six years, by the North Borneo 
Co., under the terms of the concession, has been duly paid to 
date. The meeting was held on July 18, Col. Sir A. FitzGeorge 
presiding. He said that the last telegram received by the directors 
informed them that the total number of trees planted was 104,000. 
This was a little better than they had expected, and the bulk of 
the trees were in good order. As far as they could see, indiarubber 
was proving to be a very fine industry in North Borneo. The 
demand for rubber did not decrease; in fact, he should say that it 
increased, and they had not heard of any successful invention to 
take its place. 

Galvez Rubber Estates, Ltd.—The statutory meeting was held 
recently, Mr. Frank Newnes, M.P., presiding. 

Pelmadvila Rubber (u., Lid.—Sir Alex. Wilson presided at the 
second annual meeting on June 21st. He said that they now pos- 
sessed 1,185 acres planted with rubber, and by the endof the 
current vear he believed the area under cultivation would be made 
up to 1,700 acres. Owing to the congestion in the various depart- 
ments of the Government in the island of Ceylon they had not yet 
obtained the legal conveyance of their land, but they expected that 
to be made over to the company very shortly. Mr. Н. K. Ruther- 
ford, in seconding, said that while in Ceylon early in the year he 
visited both the Pelmadulla and the Geranga Estates. With regard 
to the latter estate, last усаг they were unfortunate in having a 
most unfavourable season, both as regarded the yield and the price. 
In the present vear, however, they were ahcad of the output of 
last year by 60,000 lb, and the price was 14d. per pound more; so 
that the present position was distinctly encouraging for the current 
year. The rubber trees on the Pelmadulla Kstate were growing 
exceedingly well. A dividend of 4 per cent waa declared. 

Kepitivalla Rubber Estates, Ltd.—The first annual meeting was 
held on June 28th, Mr. C. Williamson Milne presiding. The 
Chairman said that of the 3,414 acres owned by the company, 
3,214 were now under cultivation, and of that amount 784 acres had 
been opened up during the period covered by the accounts. "That 
was considerably more than they had contemplated opening up at 
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the time when the prospectus was issued, and it accounted ina 
great measure for tbe increase of £2,000 shown in the balance- 
sheet under the heading of development of the estates. The yield 
of rubber from the estates and the price at which it had been sold 
could only be considered as satisfactory, and was a yery bigh 
average price. A very large number of trees— 119,600— would be 
three years old in August and September of this year, and 219,000 
would be two years old in November and December vext. He 
could not tell them how many of these trees were planted from 
seed, and how many were planted with stumps from the nurseries. 
The chairman said that he had been locking into statistics and he 
found that the world’s consumption of rubber in 1900 was approxi- 
mately 50 000 tons, and at that time rubber realised from 3s. 6d. to 
43. 6d. per lb. He was speaking of Para rubber, In 1906, as nearly 
as he conld ascertain, the world’s consumption of rubber was some 
65,000 tons, an enormous increase in the short period of six years, and 
vet they found that the price of Para rubber last year averaged from 
58. to 58. 5d. per Ib. while during the same period last year plantaticn 
orcultivated Para rubber averaged 5s. 44d. to 6s. 34d. per lb. 
"There was a conaiderable drop in the price of Para rubber recently, 
while to-day the price is below the average of last year. So far as 
Ican ascertain this iB largely due to the fact that a very con- 
eiderable quantity of rubber came down the Amazon, and was put 
on the market ata time when the market was congested witha 
pretty considerable supply. That cause was purely temporary. 
The rubber had been harvested in tbe interior, but there had not 
been facilities for sending itto market. Iam told that this happens 
periodically so far as Brazilian rubber is concerned, and naturally 
forthe time being it affects the market. Those who fear that the 
price ot rubber is going to suffer a very material drop in the next 
two or three years may take it, Ithink, that their fears are ground- 
les. My belief is that rubber, although it may not maintain the 
high prices which it reached last year, will maintain a price which 
will enable the shareholders in companies which bave producing 
plantations to earn very handsome dividends in the future.” 

Sungei Карат Rubber Co, Ltd.—The annual meeting was held 
at Edinburgh on June 24th. The report sta' ed that at December, 
1906, the whole of the Sungei Kapar estate, baving an area of 1,330 
odd acres, bad been planted with Para rubber, and ccntained 
approximately 190,000 trees of various ages, none of which, how- 
ever, had at that date come to the producing stage. ‘lapping had 
been commenced with satisfactory results on 199 acres planted in 
1903. The trees were yielding very well, and the quality of the 
rubber was good. The yield of rubber from this estate for 1907 
was estimated at 10,000 to 15,000 lb. The Brafferton estate, which 
contained 1,083 acres, was ав yet only at an early state of develop- 
ment, about 65 acres bavir g been cleared and planted with rubber. 

The directors hope to have cleared and planted a further 300 acres 
before the close of the current year. 

Federated (Selangor) Rubber Co., Lté.—'The annual mecting was 
held on July Ist. Mr. H. K. Rutherford, who presided, said that 
they had harvested 7,325 lb. of rubber, as against 1,945 in the 
previous year. They would bave over 20,000 trees in the bearing 
atage next year, and would soon be able to place the company on 
the dividend-paying list. Last yeartheir rubber realised £1,474. 
There were 112,213 rubber trees on the property. They were 
gradually removing their coffee in order tbat tbe rubber trees should 
grow more freely. It was hoped to bring their present estate of 
1012 acres of rubber, equipped with factory and machinery, into 
fall bearing for £10 per acre. He had no fear of the yield and the 
cost of production, but it was impossible to predict what prices were 
likely to be in the future. 


J. G. White & Co., Ltd. 


Тнк meeting of this company was held on Friday last, at 9, Cloak 
Lane, Lord Arthur Butler presiding. 

Tbe CHAIRMAN, in moving the adoption of the report (see 
ELzcTBiCAL Review, June 28th, p. 1055), said it gave him 
great pleasure to preside at that meeting, and to meet them 
once agaia witb a favourable report showing that good progress 
had been made by the company since they were last called together. 
The years profits, which had been arrived at on the usual con- 
wrvative basis, were nearly £5,000 in excess of the previous year's 
result, and the company had a large amount of satisfactory contract 
work in band which would enable them to present a favourable 
report to them when they met next year. It might not be out of 
place there to revert to what the company had accomplished during 
йа existence. The total profits earned up to February, 1907, 
aggregated £142,859, which gave an average annual profit for -the 
(4 years of nearly £22,000. The dividends distributed, includ- 
ing those now recommended to be paid, amounted in the 
сме of the preference sbares to 45 рег cent. of the 
sobecribed capital, and in the case of the ordinary shares 
to 39 per cent., no dividend being paid on the ordinary shares for 
the first year of the company's trading. The average annual dis- 
tribation on both classes of shares had been slightly in excess of 
7 per cent, per annum. During the same period the company had 
eet aside out of profits to reserve fund the sum of £60,000, and 
would still, if the report were adopted, be in the bappy position of 
carrying forward to next year’s accounts the sum of £18,312, which 
was more than sufticient to cover а full year's dividend on both 
classes of shares. Those results were extremely gratifying. In 
recommending a distribution on both classes of shares of 7 per 
cent. for the year the directors were bearing in mind the advantage 
to be gained in maintaining the same average rate of dividend as 
had Leen paid in the past, and the policy pursued of adding largely 
to the reserve and increasing the amount carried forward, 


would undoubtedly strengthen the shareholders’ position as regards 
future dividends, and would guard against the results of tluctuation 
in profits. 1n conclusion, lie moved the adoption of the report and 
the payment of dividends and bonus. 

Tuis was adopted, and the retiring directors and auditors were 
re-elected. 


City of London Electric Lighting Co., Ltd.—The 
directors have declared the following dividends on account of the 
distribution for the year ending December 3lst, 1907 :—On the 
preference shares 68. per share (being at the full rate of 6 per cent. per 
annum), and on the ordinary shares 5s. per share (being at the rate 
of 5 per cent. per annum), both for the half-year ended June 30th, 
1907. The dividends are subject to the deduction of income-tax, 
and will be payable on or after July 17th. Last year the ordinary 
dividend fır the corresponding period was at the same rate. 


Edwards Air Pump Syndicate, Ltd.— Interim divi- 
dend for the tirst half of the year 1907 at the rate of 10 per cent. 
per annuum. 


Cryselco. Ltd.—We are informed that the ninth annual 
general meeting of shareholders was held at the Kempston Works, 
Bedford on June 24th, when, after placing the usual amount to 
reserve, a dividend of 10 per cent. was declared, and the balance of 
£3,217 carried forward. 


Vickers, Sons & Maxim.—The directors announce an 
interim dividend for the half-year ended June 30th of 18. per 
ordinary share. 


British Westinghouse Co.— The petition of this com- 
pany for reduction of capital by £1,375,000, in accordance with 
resolutions passed at the last annual meeting, was sanctioned by 
the Court on Tuesday by Mr. Justice Neville. Ніз Lordship 
directed that the company should use the words “ апа reduced,” 
tor the period of six months altogether. 


Typewriting Telegraph Corporation. Ltd.—Mr. 
A. J. Parker presided at the ordinary meeting of this company, 
held at Great Eastern Hotel, E.C., on 28th ult. In the course of 
his speecb moving the adoption of the report, he said that a large 
number of the Steljes recorders had been installed in the new 
Liverpool Cotton Exchange. Some of their latest type of instru- 
ments (the Teletvper) had been sent out to Egypt for demonstra- 
tion before the Government authorities. The apparatus was also 
earning a good position in Switzerland with the Government. 


Stock Exchange — Notice.—The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :— 


Electric Traction Co. of Hong-Kong, Lu. —£195,000 5 per cent. mortgage 
debentures of £100 cach, Nos, 1 to 1,900 (registered). 


Fort William Electric Lighting Co.—The directors 


recommend a dividend of 24 per cent. 


Prospectuses.— L«ncushire Dynamo and Motor Co., 
Lid. This company has this week been offering for public sub- 
scription an issue of £50,000 5 per cent. first mortgage debentures. 
The purposes of the issue are: To pay off overdraft with bankers 
&nd certaia temporary loans, and to supply additional working 
capital which is now required. | 

Platinum Corporotion, Id. - An issue of 297,500 ordinary shares 
of £1 each and 14,875 deferred shares of 1s. each have this week 
been offered for subscription. 


Official Announcement re Companies.—The fol- 
lowing companies are to be struck off tho register within three 
months unless cause is shown to the contrary :— 


Britannia Electric Carriage Syndicate, Ltd. 
Electric Heating Corporation, I. td. 
Manufacturing Eleetric Co., Ltd. 
Miniature Arc Lamps, Ltd. 

Perfect Dry Seat Syndiente, Ltd. 
Suspended Electric Railway Co., Ltd. 

Zea Are Lainips Co., Ltd. 


STOCKS AND SHARES. 


Tuesday Evening. 


BEFORE presenting our usual half-yearly tables of quotations and 
comparisons, the remarkable [because во negative] attitude of the 
electricity supply market to the situation created by the rejection 
of the L.C.C. Bill demands at least a passing notice. Prices of 
shares in the London companies have barely moved a penny at this 
removal of the market’s greatest bugbear, and no greater proof 
could be adduced, were proof needed, to evidence the public's mis- 
trust of this department. Half-a-dozen brokers asked for lists of 
the best shares tó buy, as many cliente studied those liste. And 
there, for practical purposes, the matter ended, for purcbasers did 
not come in, and prices remained as they were before the rejection 
was known. The impression in the market is that possible buyers 
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are restrained by the fear that the scheme is only postponed, not 
scotched for good, and that even if the L. C. C. fail to get the 
monopoly of a central station for supplying all London with electric 
power, that some other monopolista may be successful, and that the 
Bill of the companies themselves has not much chance of being 
arsed. 

j Passing to a review of the prices during the first half of 1907, 
the chief feature of melancholy interest is the flatness of Edmund- 
son’s shares on the passing of tbe Preference dividend. Other 
prices in the list are mostly lower, Bromptons standing out as a 
bright exception. The declaration of the City of London dividend 
has made no difference to the quotation. These are the principal 
supply companies’ shares, showing the fluctuations that bave 
occurred in the six months:— ` 


А Dec. 31, Rise or 1907. 
Ordinary Shares. 1906. Now. |: Fall Highest. Lowest. 
| , FCC 
Brompton and Kensington .. E R R4 + Ay ER 74 
Charing Cross .. à ces 34 39 — 4 | 4h ЗА 
City of London.. "m = T 10 9 — 4 107, 9i 
County ot London... vA © 8 88  — 9 1% 
Edmundson's .. T is a 8 3 — 24 2 
» Preference .. "E 5 2 -8 5 1 
Metropolitan zs s T Tå 6 — 1 8 61g 
Notting Hill 14 124 — 1 14 13 
St. James 10 8 | ==] 9; | 1 
Urban s» 90 1 — 1 8i 14 
Westminster 94 9 | — 100 9 


Next in importance comes the little list of railway stocks identificd 
with electrification. Here the record of falls makes a miserable 
showing, except as regards City and South London Ordinary stock, 
which advanced 4 pointe, equal to nearly 10 per cent. during the 
period. The fall of 274 in the 5 per cent. Profit-sharing Notes of 
the Underground Electric Railways Company of London deserves to 
be pondered in conjunction with Sir Edgar Speyer's kind invitation 
to the municipalities to take a hand in tube enterprises. 


Dec. 31, June 29, 1907. 
Stock. 1906. | 1907. | Fall. Highest. Lowest. 
j 
| 
Central London Ordinary . 83 | 74 "3 яз 5 B 
Deferred . 7384 643 19 | 08 51 

City and South London 42 46 +4, 46 a9 
Great Northern and City Pref. 34 | if 1 uy 71 
Metropolitan 60 44 151 i 87 
Metropolitan District : Р 19 | 12 7 19 10 
Underground E.R. Profit Notes ds 90 624 274 90 623 


When we arrive at the telegraph liet, the comparative immunity 
of the investment stocks from severe depreciation is the obvious 
feature. The drop in Anglo-American Telegraph Deferred is a 
apeculator's affair, the price having been unduly inflated last 
December. 


Company. 
Dec. 31, , Rise 1907. 
Btock or share. 1906. Now. or fall. Highest, Lowest. 

Anglo Preferred 1090 108 — 112 10⁵ 

„ Deferred a re РР 27i 191 — a 98: 187 
Cuba Submarine А p 83 ' 8 ME. 15 8 
Direct U.S. ааа 1352 16 + 143 
Eastern Extension E us 13 184 — D 13 
Eastern Telegraph .. es TS 1 1374 +1, T 186 
Great Northern n $a M 85 — 11 399 
Indo-European E : 59 57 — 2 
Western elegraph . T 184 WA |, +8 M 1 
National Telephone Preferred 108 100 , +1 111 106 

» „ Deferred 1064 | 107 43 112 101 


Tramway movements are romewhat uninteresting, apart from the 
slump in British Electric Tractions. Rumour was very busy 
during the half-year with various schemes for unification of the 
Argentine group, and the publication the other day of a scheme 
whereby the Anglo-Argentine and the Belgrano systems become 


practically merged has improved prices in this section. Appended 
are a few comparisons :— 
Dec. 31, .. Rise or| 1907. 
Stock or share. 1906. Now. Кап ,[Highest. Lowest. 

Anglo-Argentine Ordinary .. A | 7:4 | 8 + 73 By, | 7 
British Columbia Electric Def. 129 192 — 7 185 128 
British Elec. Traction Ordinary .. 4 | 8 —] dfa 8 

ü Preference Tk — t Вуз 6 
Cape Electric .. à 8 — à 
London United Preference. . — å өз, 
Metropolitan Electric Tram Pref. 21 | a + 


Business in the electrical mannfacturing world cannot be said to 
have boomed in tbe first half of 1907. And this state of affairs 
finds reflection in the price liste. The fall in British Westinghouse 
Debenture stocks stands out prominently. Telegraph companies 
have maintained their levels very well, as the table shows:— 


Dec. 81, Rise or | 1907. 
Stock or share. 1906, | Now. | fall. | Highest. Lowest, 
Babcock & Wiloox  .. #% T 4 | = | 
British Insulated ‚+ re id 6i 6 — | 1 67 
Brush Ordinary Н — 1 Ны 
British Westinghouse Preference 12 } — | if ly 
Уз Debenture 78 BA | —1: 78 65 
Callender's „ 2] 10 10 — 11 9 
Electrio Construction is - Ё 2 — E { 
Edison & en a А 14 18 — i | 1 1 
1 $ > ee gs à 114 12 + à 13 1lg 
ubber oe ee ee 164 1 — 1 1 15 
Telegraph Construction .. T 1 81 | + 4 | aj 29 


We add two stocks of the National Telephone. 


ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


Birkenbead .. 
Birmingham Corp. 
рро 
роо тр... 
[T] —Fleetw'd. 
Bolton ЗА Ns 
Bournemouth 
Bradford 
Brighton 
Bristol 
Brit. Elec. Trac. Co. 
Airdrie  .. 
Barnsley .. 
Barrow  .. 
Cavehil .. 
Devonport 
Gateshead.. 
Gravesend 
Greenock .. 
Hartlepool 
Kidderminster 
Leamington 
Merthyr .. 
Metropolitan 
Middleton 
Mid. Joint Com' tee 
Oldham — Ashton 
Peterborough .. 
Potteries .. x 


Rothesay . os 
Bouthpor | 
B. Metropolitan . 
Bwansea .. ee 
Tynemouth as 
eston-s-Mare .. 
Worcester. Ps 
Wrexham. 


Yorks. Wool. Dist. 
Miscellaneous .. 


e 9 о ө o 


Hastings .. 
Huddersfietà 
Hul .. бо 
Ilkeston ee 
Ipswich ix 
Isle of Thanet 
Kilmarnock 
Lan'kshire Тү. Co. 
Lencashire United · 
Leeds 


е 
. 
е е 0 e. о . е LÀ е е LÀ е е . e e * e 
«ee э ө о е 


ondon United 
Lowestoft 
Manchester 


r 
+ © ө % > е э © ew o o 


Baker Bt. Waterloo 
Cen. London Rly. 


‘Char. +, Eus. Hmp. 


o & B. Lon. Rly.: 
lin-Lucan Rly, 
G. N. and City Rly. 
G. N., P'dy. 4 Brmp. 
L. pooi e Rly. 


пае теч "Ау." 


istriot Rly. 
. ie 
Auc oe 
Brisbane 
Brit. Columbia Riy. 
u'n'sA'r's E. T. Co. 


1Bu'n's A'r's-Blgr'nc: 


Calcutts .. 
Cape Electric T. Ld. 


Geneva "s es 
{algoorte, W.A. ee 


Lisbon T ee 
erth (W.A.) 


ort- cepe Or о. | 
| night | e of 
ended. | fortnight. wks. 
| | £ | d£ 
June 26 9,985 1+ 65 4 
„ 2) 00— 21 7 
| ge 26 1,690 c 9 26 
„ 28 7420 + 639 13 
„„ 90. 2,04 — 79 18 
| .. 29 | 12,144 i . | 18 
„ 23 2,00 - £6 18 
| » 2 1925 — 810 .. 
„ 20 1.504 326 25 
„ 30 4,531 + 175 76 
„ 26 3.104 — 84 123 
» 29 9,19 - 169 18 
„ 90 1,773 '— 802 | 13 
(v 28 10,0£6 ,-- 308 | ET 
i 
"we li 449 -- 14 94 
n 21 PRB W y 
» 21 oA [^ 87 „ 
ee 21 186 dr 48 T! 
„ 21 900 2 | ii 
» 91 2.00 + 170 „ 
„ 21 | 603 - 13 „, 
(0M 21 1,279 — 287 » 
„ 21, BI 32 „ 
„„ 21 237 175 „ 
Т 21 921 — 73 ge 
MEE) 4111 Hipy 
„ 21 10.241 2,633 „ 
i и 21 | 120 ad 262 Т 
|a. 9215015544 305 | p 
|» 211 1.19 — 60 „ 
i [T] 21 242 — 16 | ee 
„ 21i 8757 + 906! p 
ОО! 508 — 23 „ 
„ 21, (62 - IY „ 
: [T] 91 і 1,655 + 852 | [T] 
„ 2 1.765 45 „ 
Е 6389 — 55 „ 
„ 19 272 1 „ 
e 21, S 15 „ 
| ” 21 212 + 6i 97 
„ 21| 2035 Gsi „ 
. v E 409 - ТЕ» 
„ 29 94955 73 
,* 30 ) ERS (= 39 ! 13 
„ 29 2.2189 11 
» 29, 4.20 45 |18 
ШИТ; 30 | 874 * — 24 i 26 
i » 271.550 285 26 
| *) 21 1,024 — 68 24 
| » 28 | 2,920 229 13 
| „ 22 225 * 13 12 
| 4. W 536 95 | 13 
| „ 29 460 — 114 18 
„ 28 | 29,025 11.752 22 
"RE R 2.936 | - 24 | 4 
i 96 29 | 1,8€0 | = 13 13 
„ 28 640 ,— 13 
„„ 2 35.960 D 4 
„ 27 1.997 М 
| » 22; 1,606 + 70 | 12 
; T) 29: 4.869 |+ 284 | 13 
|o, 255 sea j+ 713 
„ 3 LBG — % | 28 
. | ,* 29 507 a 6 6 
„ 9217; 9400: 671 | 26 
| „ 26 8,168 + 788 | 26 
„ 99 18,974 |+ 789 | 13 
» 20, 4.661 — M T 
„ 9 1.060 — б; 
„ 22 22.248 14+ | 25 
„ 22 $6,181 en T 14 
| .• 98 t 14.208 22 
| „ 29 454 9 
э 29 09,871 tasa 18 
„ 29 | 10.779 '+ 881 
n 29 1,268 |— 19 | 13 
. 28, 807 — 87 195 
„ 30 9753|* 104 | 14 
„ $9. 518 '+ 202 13 
„ 24! 4,925 -- 16 18 
э 46 1,528 id a | е. 
„ $71: 1,950 |— 90 12 
„. $7. 1,185 |+ 284 127 
July 1 9.506 — 7419 
June kO 10,248 |+ 632 | 13 
„ 26 2043 |+ 81 | 17; 
„ 26 791 — 66 13 
„ 90, 8,299 |+ 210 18 
oF 26 819 + 4 ee 
» 26 | 1,915 |+ 45 24 
» 29 1,772 1+ 59 | 193 
„ 29, 1,411 |+ 9 | 18 
и 571 4.779 |+ 51,18 
» 26 | 1,657 |+ 11 20 
„ 80 8.279 |+ 619 | уб 
„ 29 | 5,285 | +2,468 | 16 
90 29 11,987 — 1,036 26 
” 29 2,715 * es 
de 80 6 875 + 1,983 26 
i» B 262 - 6 96 
„ 29 2.542 4 190 9 
[1] 29 8,610 e 70 26 
„ 80 | B08 |+ 18 260 
» 99 403! |'+ 658 | 96 
„ 90 | 89.670 |+ 612 96 
„ 80! 16,057 |+ 30 | 26 
July 1, 81,706 f 5,169 | 96 
May 10.246 1+ 457 20 
June 12,600 |+ 905 | .. 
May 96,128 |+7,590 | 52 
Mar. 2! 8,947 990 9 
Apr. 21 8,911 1+ 814 | 16 
June 29 | 5.640 |+ 6|.. 
Мву 12,710 А „> 
ii ,899 |+ 422 | .. 
K 987 ў 21 
June E0 1,040 |+ 188 26 
May 996 ds ae 
June28| 3,678 |— 106 | 96 


* Compared with the corresponding period of 1900. 
3 Includes horse, steam and other receipts 


te 
Total to date. | miles 
"n open. 
4 &° \ Inc. 
5,859 |-- 957 144... 
1,949 !— 140 8 ee 
16.201 — 66 18 
46,708 + 2.726 , v 
18.855 — 50 11859 ,, 
11,238 ee 66° ee 
14,777 |+ 621 1418. .. 
11.116 |— 1,709 11:57. .. 
10,3842 — 441 ^ 8:25 .. 
29.289 811 28 
90,583 |— 124 ,21:6 27 
60.066 — 819 68 , .. 
11458 |— 1,155, 96° .. 
.. 28˙6 | ee 
| | 
5894 - 718-65 .. 
8,965 бя 12 ее | эө 
5.646 — 91 687 .. 
1.815 33 | m 
10,747 | + 68 Bobil.. 
28,908 + 813 11:95 ., 
5,570 4 ан! 6b, .. 
15,518 149 725 
6,420 — 354 079 „ 
9,659 |— 111 КИ 
8,579 |— 287 B 
4979 + 255 29) ., 
169,479 ,+28,40н 99 | ., 
8.212 — 81 B6. 
197,138 |+ 1.665 | . 
14.352 - 792 |9g'18 .. 
2,772 56 6-81 | 
45,014 + 1,091 99 Si 
— 88/92*5|.. 
6,411 . 8˙17 a 
17,756 997 V. 
20,068 500 66 j.. 
4,540 — 656 | 8%! „ 
17294 — 176, 8 |. 
6,269 '— 166 | 5'1b i . 
2.3709 — W |. 
21.824 + 129 17 
0,076 pU 114 ; ,, e 
474 i— 261 10 | V5 
19.077 10 
26.912 — 49 bT.. 
4,166 |А 800 | жш ce 
17,488 + 1,408 12 8, 2-56 
11,991 — 406 | 55 
18,329 — 1,346 12 2786 
2,537 — 166 
8.518 — 12 486 
2870 — 366 4% 
139,671 + 9,0. 5 56-2 | 5-5 
4.470 + 129 | 13 5 
11,825 — 106! В |.. 
4,0: 0 |* 323 | 4-75 5 
74,909 p 2,918 '89-55| 9:5 
19.002,4 650 | 98 ss 
80.*60 t 1,785 | 13 ee 
1.735 1+ 147! 8B ., 
§,078 е 465 | 1096 ee 
10,061 -- 118 11 me 
1,659 7 18 /4:96| .. 
98.499 1+ 6,12 | 15°89) 8-96 
30.724 |+ 8421 | %6 10-6 
84.910 | + 8.18 1 96 | 66 
8,487 m 7| 6 |.. 
234.914 : + 8,579 | 104 | .. 
969.901 | + £6,006 | 1164 173 
154,161 !* 2.643 
6,246 + 885, 8 
189,370 | + 15,550 | 172 | 21 
55,149 | b 1,427 ee ee 
9,617 „ 1,997 | 146). 
5.840 — 203 651 „ 
96,799 | 1.757 277 
3.462 7 1,194 Б 1-75 
24,048 — 14:5 | .. 
7.768 |— 210 18:95| .. 
7,461 |+ 1,104 | 10 *66 
61.495 |+ 1,194 | 88:9 |. 
77 021 t 8,269 359€ ee 
19,808 |+ 346 | ., ee 
4,427 id 254 ee ee 
18878 it 63 E 
ve * < ee 
11.690 |+ 8612 |887| ,. 
10,690 |+ 20е | 8:6| 06 
7,890 |— 218 9 |.. 
80,844 |+ 1,000 |147 |, 
10.859 |— 188 | 90 as 
98 851 ee ee ee 
88,505 | + 15,892 4| 778 
165,204 |--16,799 A : 
73.100 |+ 5,66 (78 | 1:95 
2,747 rad 8 1 ee 
47,184 |+ 418 | SO Bl ., 
102,669 - У vs 
87.468 |+ 478 | 64 | 8:9 
48,254 |+ 9.998 | 4B) „ 
887,291 —26, 256 24°6 ee 
905,556°|— 8,868 | 94 sv 
428.285 | + 42,690 | 48 | .. 
58,880 | + З | 19°32) 66 
971,462 56, 121. „ 
14,647 + 1,869 ee ee 
U + 4,091 ee eo 
19.515 1% 29 
18,598 |+ 9,232 18:76 3:95 
87,687 — 1,175 95:61 4 


t One week only, 


§ One month, 
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SHARE LIST OF ELEOTRIOAL COMPANIES, 


TELEGRAPH AND TELEPHONE COMPANIES. 


“Present 
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Sting. 608 pour ( & Deb, ik. Red. 
Do. 10% Pret, ne oe ss 


Do. ax "10% Cum. Pref 
44 & Debs. 


1 


ро. 
ы 3 Telegraph. босын 


Р and Bermudas Cable, 
38,500 { Debs., within N 168 Red. 
19,00 née-Buropean Telerraph ee oe ee 
941,880,400 | Mackay Companies Common 5% a 
$20,000,000 Do. do. 4% Cum. Pref. .. Ба 


13, Monte Video Telephone Co., Ltd. Ord T 
86.408 Do. ; do, 6% Prei. 
2,296,000 | National » Pref.Btock  .. .. 

1,295 000 Do. U Def. Btock ee oe 
15,000 Do. А 6 9% Cum. Im Pref. .. 
15,000 Do. do. 6 Cum. эла Pref. ee ео 
208,000 Do. do. 6 96 Non-cum. Ва P., 1 to 960,000 

200269 | Do. 20. Deb. Stock Red. 

пв Orlentel теда" and Шы ты 191,504, fully paid 
* en ep. ео. à y 
60,0( 0 Do. do. do. 6 Dum Pree 

100,0 Do. do. do. Red. Deb. Btock 
"od GG Debs., 1 to 1. 000 

BB u 8 ee ee өз oe oe ee 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. .. 
8,167 | Bubmarine Cables Trust ee oe ee 
60,000 o ле oe ein 
«0,008 е 0 [I] ов. to 40,000 
15,0008 | West African 8 is > 25 
80,008 W. Ooast of A ca, 1 to 80,000 & 58,001 to 68,008 

150,000 Do. 1 eos Dto 5000 ром by Bras. Bub 
907,980 | Western elegreph, Ltd., Nos. 1 to 907,980 
800,000 А e 4% Deb. Stock Red. 
88,391 | Wost India and Panama Telegraph ..  .. 
86,068 Do. do, . 6 % Cum. 1st f. ee 
4,009 Do. do. 6% Cum. 2nd Pret. 

88,0008 Do. do. 6% Debs., Nos. 1 to 1,800 


| 


and 560,008 to 580,001 .. өө ee ee 

300,007 Do. 96 Cum. Profs., 1 to 960,007 .. 
$66,000 anent, 6 % Deb. Stock 
986,100 3 таш, A % 1st Mort. Deb. Stoo 
830,000 X, е ee 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 
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24.155 Ine do. P Bock — 2. 1% jet | a | 44%, | 102 —105 Wo Сава | t an eee ea 
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4.000 Bt, 3 Pall Mall Electrio Light, Or. 6 10 73 в a= 9 83 — | +9 | зи 1 
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19,000 | Smithfield Markets Electric Supply, Ord. .. ee 6 il i$- 23 m i = * s i 
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THE WORKMEN’S COMPENSATION 
RULES, 1907. 


[FROM OUR LEGAL CONTRIBUTOR.] 


THE Workmen’s Compensation Act, 1906, which so 
materially alters that branch of the law which provides 
for compensation to injured workmen, came into force on 
July 1st. "The passing of the Act rendered it necessary to 
modify the rules which governed the procedure under the 
old Act. A new batch of rules was published by the Rule 
Committee on June Ist, and came into force on July Ist. 
As many of these throw light upon the practical working of 
the Act, it is necessary for all who are affected by the new 
measure to have some acquaintance with them. It is pro- 
posed, therefore, to touch upon such of the rules as appear 
to be of general interest and to deal somewhat more fully 
with those which nearly affect masters and men who are 
engaged in electrical work. 

It is made clear by the rules that there need be no litigation 
if employer and employed come to an amicable arrangement. 
Thus it is provided by R. 8 (1) that 

An application for the settlement of any matter by arbitration 
shall not be made unless and until some question hae arisen 
between the parties, and such question has not been settled by 
agreement. і 

If the parties fail to соте to an arrangement, the applicant 
must file with the registrar of the local County Court what is 
called a request for arbitration. This request must have 
particulars annexed to it containing— 

(a) A concise statement of the circumstances under which the, 
Spp сарап is made, and the relief or order which the applicant 
Olalms. 

(6) The date of service of notice of the accident on the employer, 
or, ha such notice has not been served, the reason for such omission 
an 


(c) The full names and addresses of the applicant, and of his 
solicitor, if the proceedings are commenced through a solicitor. 


An employer who. desires that there shall be an arbitration 
must file a request containing :— 


(a) A concise statement of the circumstances under which the 
application is made; | Mew 

(0) A statement whether the applicant admits his liability to 
pay compensation, or denies such liability, wholly or partially, 
with (in the latter case) a statement of the grounds on and extent 
to which he denies liability ; 

(c) A statement of the matters which the applicant desires to 
have settled by arbitration; and 

(d) The full names and addresses of the respondente and of the 
applicant, and of his solicitor, if the proceedings are commenced 
through a eolicitor. 

It should be mentioned that, although the rules speak of 
arbitration, cases are in practice heard. before the County 
Court Judge or his deputy. The day for the hearing of а 
dispute must be so fixed as to allow the copies of the 
request and particulars to be served on the respondents at 
least twenty clear days before the day so fixed. 

Where a claim has been made against an employer he may 
adopt one of two courses. Thus by R. 17 :— 


If any respondent desires to disclaim any interest in the subject- 
matter of an arbitration, or considers that the applicant's particulars 
are in any respect inaccurate or incomplete, or intends to rely on 
the fact that he had no notice of the accident, &c., or that the claim 
for compensation was not made within the proper time: or intends 
to deny his liability in toto, he must file an answer with the registrar 
stating that he disclaims any interest in the subject-matter of the 
arbitration, or stating in what respect the applicant's particulars are 
insccurate or incomplete, or stating concisely any fact or document 
which he desires to bring to the notice of the judge, or on which he 
intende to rely, or the ground on, and extent, to which hc denies 
liability. 

But he may get rid of the matter in another way. lle 
may either give the registrar notice that he submits to an 
award for the payment of a weekly sum to be specified in 
the notice ; or, where the application is made on behalf of 
the dependants of a deceased workman, or for the settle- 
ment of the sum payable in respect of medical attendance on. 


and the burial of, & deceased workman who leaves no 


dependante, pay into court such sum of money as the 
respondent considers sufficient to cover his liability in the 
circumstances of the case. Where money has been во paid 
in, and the representatives of the workman are content with 
and accept it, the employer may have to pay in addition any 


LI 
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reasonable costa incurred by them prior to the payment into 


court; but if the sum is not accepted within a reasonable : 


time before trial, the employer becomes entitled to any costa 
which have been reasonably incurred by him since the date 
of payment into court. 

With regard to indemnities by sub-contractors, the Act of 
1906 provides by Sec. 4 that where any person in the course 
of, or for the purposes of his trade, &c., employs а con- 
tractor for the execution of the whole or any, part of any 
work undertaken by the principal, the principal shall be 
liable to pay workmen employed by the contractor as if 
those workmen had been immediately employed by him. The 
same section provides (by sub-Sec. (2)) that where the 
principal is liable to pay compensation under this section, he 
shall be entitled to be indemnified by any person who would 
have been liable to pay compensation to the workman 
independently of this section, and all questions as to the 
right to an amount of any such indemnity shall, in default 
of agrcement, be settled by arbitration. 

Кг. 19—23 make the necessary provision for this ascer- 
tainment of liability. "They provide that a person claiming 
an indemnity must file a notice of claim at the County Court 
in a certain form with the Revistrar of the County Court 


within 10 days at least of the day fixed for the arbitration. 


The Registrar serves a. copy of the notice on the person from 
whom the indemnity is claimed, and if he desires to dispute 
the applicant's claim as against the party on whose behalf it 
has been given or his own liability to such respondent, he 
must appear at the trial. In default of his doing во, he is 
deemed to admit the validity of an award made against the 
respondent, and his own liability to indemnity. 

An illustration may serve to show the meaning of this 
rule. Suppose a builder employs a wiring contractor to do 
certain work. 
entitled to compensation. Upon his making a claim against 
the builder, the builder might be entitled to have an 
indemnity from the wiring contractor. It may be men- 
tioned, however, that. Sec. 4 only applies to cases in which 
the employer is carrying on a trade or business, so that 
neither the liability nor the right to indemnity would have 
to be considered in the case of a private householder. Local 
and public authorities are, however, to be treated as carrying 
on a trade or business within the meaning of the Act. 

The Act also makes provision for indemnity where the 
injury has been occasioned to the workman by the tortious 
act of a stranger. In such a case hisright of action against 
the wrongdoer and his right to compensation against the 
employer are both preserved. Under the Act of 1897 he 
had merely an option to proceed against the one or the 
other but not against both. Under the Act of 1906 
(Sec. 6) he may take proceedings against both concurrently, 
but shall not be entitled to recover both damages and com- 
pensation. To take an instance—a workman employed by 
a firm of contractors in laying down an electric tramway is 
injured by the negligence of someone driving in the street. 
In such a case he may pursue his remedy against the 
employer, but the employer may bring the party who is 
really liable into the case. Rule 24 provides as follows :— 


(1) Where a respondent claims that if compensation is recovered 
against him he will be entitled . . . to indemnity against any 
person not a party to the arbitration, he shall file and serve a 
notice of his claim in accordance with Rule 19 (i. c., the rule relating 
to sub-contractors, supra). 


The rule goes on to provide that if any person во served 
desires to dispute the applicant's claim as against the 
employer on whose behalf the notice was given he must 
appear and take part in the proceedings, otherwise he may 
find that an award has been made in his absence. The 
judge cannot, however, except by consent, decide the question 
whether the employer is entitled to be indemnified. Where, 
however, tbe arbitration results in an award in favour of the 
applicant, and the third party admits his liability to 
indemnity, the court may make an award against the third 
party. Execution cannot, however, issue on the award, 
until the employer has satisfied the award against him. 

It-is apprehended that an insurance company cannot be 
brought into the case under this provision. Indeed, so far 
as can be ascertained there is no provision in the rules 
relating to insurance companies with the exception of that 
which renders it possible for an insurance company to be 


One of the wiremen is injured and becomes: 


substituted where a claim is made against a benkrupt 
employer. | 

Parties may appear in arbitrations either in person, by 
Bolicitor, or by counsel. By leave of the judge & workman 
may appear by a member of his family, or & person in his 
employment, while in the case of a company or corporation, 
it may be represented by the secretary or director. This is 
an exception to the ordinary rule, which provides that in all 
legal proceedings a limited company shall be represented by 
counsel. 

Passing from the general rules to those which are of 
particular interest to the electrical world, we desire to 
draw attention to those which have relation to claims by 
persons affected by industrial disease. 

Inasmuch as lead poisoning is one of the diseases scheduled 
to the Act, these rules are of particular interest to makers of 
accumulators. It is provided by Sec. 8 of the Act that 
where a workman is certified by a factory surgeon to be 
suffering from an industrial disease, or if he is suspended 
from work on that account, or if his death is so caused, com- 
pensation is payable. If he has been employed by more 
than one employer in whose service the disease may have 
developed, the compensation is to be apportioned between 
the different employers, and the rules provide that where 
one compensation is sought from one employer, he may take 
steps to have all the others who may be liable brought before 
the Court, in order that all questions outstanding may be 
settled and adjudicated on. 

Space does not permit of our enlarging further upon these 
rules. They are accompanied by a large number of forms 
which are to be used for the conduct of proceedings. under 
the Act. І | 


ELECTRIC v. HYDRAULIC LIFTS. 


By PERCY GOOD, A. M. I. C. E. 

A CERTAIN pamphlet, recently revised and republished by 
the London Hydraulic Power Co., purports to show that 
hydraulic power is best for lifts, whether considered from 
the point of view of safety, convenience or economy. As it 
also contains a criticism of an article“ which appeared in 
these columns and is intended for possible users of power, 
the mis-statements which it contains will be dealt with in 
some detail. 

Safety is admittedly the most important of these three 
points, and we read in the pamphlet that the ram lift is the 
safest possible device for elevating. It is worth noticing 
that Mr. G. Croydon Marks in his text-book (** Hydraulic 
Power Engineering, 1905 ") states that the most serious 
accident which has ever happened to any public lift occurred 
upon a direct-acting or ram lift. He also remarks that, 
taking everything into consideration, the car of a suspended 
lift is probably one of the safest places to be found. 

It is stated by the Hydraulic Power Co. that over- 
balancing the cage, as is frequently done in the case of 
electric lifts, introduces another risk. This is not so when 
compared with the hydraulic suspended lift; the only differ- 
ence is that in the case of the electric overbalanced cage the 
smash might take place at the top, whereas with the 
hydraulic it could only do so at the bottom. Safety devices 
can be fitted in either case. 

АП the other points raised are somewhat trivial, 
such as, for example, the use of a brake to stop the 
car being considered an element of danger. If this did 
fail to work, in most cases the lift could not be started, 
and in other cases it would only allow the lift to over-ran 
the floor instead of stopping the car exactly at the floor 
level. It is also stated that there are numerous points 
connected with the control of the electric lift which may 
cause accidents. This is true of any thing, and is certainly 
true of lift control. It is quite impossible to devise any 
form of machine that cannot possibly cause an accident, so 
that the general statement made by the Hydraulic Power Co. 
is only commercial truth. 
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* See ELECTRICAL REVIEW, January oth, 1906. Electric Lifte,” 
by Percy Good 
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Taking everything into consideration, there is in reality 
nothing to choose between the two forms of lift-driving from 
the point of view of safety, provided that in all cases the 
lifts are well made by competent firms. 

The question of convenience is not of such importance, 
and the user can be depended on to decide this for himself. 
In the case of the electric lift, various means of control offer 
themselves, and the automatic appliances for preventing 
accidente, such as door catches, &c., are more easily and 
more cheaply fitted than with hydraulic power. The use of 
electricity to keep the water in the hydraulic ram from 
freezing is not, unknown, and suggesta possibilities of trouble 
which cannot occur in the case of an electric lift. 

The question of economy is dealt with by the London 
Hydraulic Power Co. somewhat fully, and when it is seen 
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to what straits they are put to make any sort of case for the 
hydraulic lift, the reason for the rapid advance in the use of 
electricity will be apparent. 

The curve shown in fig. 1 is taken from the pamphlet 
and attention is drawn to in order to prove that the hydraulic 
is cheaper than the electric system of driving ; it, is stated 
that this figure is taken from the Proceedings of the Insti- 
tution of Civil Engineers, Vol. 130. 

Fig. 2 shows the curves found in the volume mentioned, 
and it will be seen that the scales had been omitted, so that 
it was not possible to make comparisons of costs; without 
these scales the curves would never have appeared in the 
Proceedings of an Engineering Institution. It is true that 


Energy consumed Geliene at 700 № . per с 


the theoretical equivalents are somewhat as shown, but one 
might as well suggest the use of silver instead of copper as 
an electrical conductor, because it has a lower resistance. 

The curves shown in fig. 3 are plotted to one scale, and 
show the relative coste of hydraulic and electric power when 
1,000 gallons of water costs 28. and one B. of T. unit costs 
18. Such a low price for water could only be obtained by а 
user of several lifte, but the price for electricity is now the 
usual one, even for smal! consumers of power. 


It would have been quite fair to publish either figs. 9 or 8 
quoting the Proceedings of the Institution of Civil Engineers, 
but it is highly improper and unfair to do sojwith fig. 1. 

The Hydraulic Power Co. never tire of informing the public 
that electric lifts take energy when travelling in either 
direction, and at the same time they (the company) double 
the results of tests published in this paper, and quote the 
writer as the authority for these figures. 

Table I shows the results exactly as previously published. 
Tables II and III are the versions of these figures given in 
their pamphlet. In every case they are double those given 
in Table I. To calculate the consumption of energy from 
the original figures, the time of a complete journey must be 
taken ; then the product of this, the average current and 
the average pressure will give the figure required. i 

The Hydraulic Power Co. have doubled the current and 
omitted to mention this important fact. 

From the figures published in the pamphlet, and quoted 
therein, anyone making calculations of relative working 
costs in the two cases would naturally, by using these in- 
correct figures, obtain a power consumption of double the 
real figure. This result would then be accepted, because 
the figures are said to be taken from an electrical paper. It 
is a certain fact that the cost of running an electric lift is 
always less than for an hydraulic lift, both taking a supply 
from a power company. 

It was shown that for offices with only one lift the cost of 
hydraulic power would be £8, and for electrical energy £3 


1000 getiens and id. per unit 


Relative Сезш at 2;- per 


under exactly the same conditions, this when taking elec- 
tricity at 24d. per Board of Trade unit. But when 1d. is 
made the basis of calculation the relative coste are £8 and 
£1 48. respectively. 


TABLE I. 

кайнамы "rm" ade gr ht. 
Up Down: i Up. Down 

0 2304 8˙9 | 20 | 7 

23 (087 71 19 | 10 

5 44 53 | 16 | 13 

7 59 34 11 | 21 

10 8:2 29 | 8 26 


In the case of a consumer having several lifts, so that the 


charges for water power are reduced to 28. рег 1,000 gallons 


the ratio comes out at £4 to £1 4s. Under the most 
favourable circumstances for hydraulic power, taking into 
due consideration the stoppages and the variations in the load 
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up and down, the Hydralic Power Co. charge three times as 
much as an electric supply company for the same service. 

In support of these figures, the following opinion, also 
published in the Proceedinys of the Institution of Civil 
Engineers, Vol. 130, is given. Although the curve was 
selected by the London Hydraulic Power Co., they did not 
nclude this for publication as well. 


4 


TABLE II. TABLE III. 
(Hydraulic Co.'s version of (Hydraulic Co.'s version of 
Table I.) -Table I.) 

ed : ps Average current in am- 

Load Average current in am- Load x i 

e eie au Cao cola Med opie к иа ги. 
cwts. and пома: смів. ing empty. 

0 12˙3 | 0 12:3 

22 10:8 2) 12:6 

5 97 5 133 

7h 93 74 148 


10 | 111 10 171 


“ The experience of the General Post Office showed that the 
relative costs of working electric and hydraulic lifts are as 
1:5" (Sir William Preece). That is to say that the 
hydraulic lifts cost more than five times as much to run as 
the electric lifts. They generated their own electricity, but 
it would not have cost them less than 1d. per B. of T. unit. 

We now come to the only points which may be in favour 
of the hydraulic lift ; the first cost, the cost of maintenance 
and the life of the machinery. The first cost of the electric 
lift is usually higher than in the case of the hydraulic lift, 
but when comparing the two it is important to notice the 
methods of control, as it frequently happens that the com- 
parison is made between a full automatic electric lift and a 
simple rope-starting hydraulic lift. If push-button auto- 
matic control were adopted for the hydraulic lift, it would 
add a large amount to the cost. 

When comparing the cost of maintenance, it is also neces- 
sary to carefully discriminate between maintenance of the lift 
mechanism proper and the control. The hydraulic engineer 
compares maintenance of a simple hydraulic lift which 
requires an attenJant with the maintenance of an automatic 
electric lift which does not require an attendant. 

As an attendant would cost £50 to £100 per annum, it 
will be seen that there is a large margin for repairs. The 
actual cost of maintenance of the simple electric lift may be 
slightly greater than in the case of the hydraulic, but not 
sufficient to equalise the great saving in running coste. 
It is not necessary to show this by figures, as the Hydraulic 
Power Co. would have done (if it had been possible), instead 
of trying to show, by the peculiar methods described above, 
that the actual running coats were less in the case of the 
hydraulic lift. 

Further, Mr. Unwin states (Proceedings, Inst. Civil 
Eng., Vol. 130) that the ——-— Co. (an eminent firm of 
lift makers) were compelled to place the best before their 
employers (the customer), and if they were tied down to a 


low cost of maintenance they would advise electric instead of 


hydraulic lifts. 

It will be noticed that all quotations have been taken from 
the same source as the London Hydraulic Power Co. relied 
upon for their argument. | 

The only conclusion that can be reached after careful con- 
sideration is that the electric lift is as safe as the hydraulic, 
much cheaper to use, and much less likely to cause discom- 
fort in а house. ° | 


Aeerington,—The annual report of the Corporation 
electricity department shows a surplus of 7s. 3d , whereas a loss of 
at least 2450 was anticipated. A considerable balance on the right 
side is now anticipated for the current year. Reference is made to 
the large power demand and the steady reduction in the average 
price for light and power. The report says:—'' In view of the 
great strides made during the last year it seems probable that the 
department will be self-supporting after the close of the current 
year. The number of consumers has increased from 331 to 363. 
The motors in use number 207 compared with 55 last year. 


THE ENGINEERING CONFERENCE. 


Continued fram Vol, 60, page 1035," 


Comparative Cost of Pumping by Steam, internal- 


Combustion Engines and Electricity, Based 
upon Actual Working. 


By Charles Hawksley and Henry Davey (Section 
V[.—Waterworks, Sewerage and Gasworke. Wednesday, 
June 19th). | | 

We have already briefly commented on this paper. The 
authors take the case of continuous pumping for public 
water supply, drainage of land, &c., and compare direct- 
coupled steam engines and pumps, having a mechanical 
efficiency of 83 per cent., with electrical plant consisting of 
steam engine and dynamo (85 per cent.), cables (95 per 
cent.), motor (80 per cent.), gearing and pumps (75 per cent.), 
having a * total mechanical efficiency per P.H.P." of 48°45 
per cent. Obviously the net mechanical efficiency is meant, 
but why “ per p. H. P.? Both here and in other parte of the 
paper the authors’ terminology is inexact, and the efficiencies 
given are not only unduly low, but are not all comparable, 
for the electrical plant includes cable which would enable 
the pumps to be a mile away from the dynamo. What 
would be the etticiency of a mechanical transmission of 
equal length ? Needless to say, the relative fuel economy 
resulta as 10 to 17 in favour of steam. Generally speaking, 
it is ‘stated, in an ordinary steam pumping establishment, 
the cost of fuel is “less than one-quarter of the cost of 
electricity at 4d. per unit,” and the conclusion is deduced 
* that electric-pumping plant cannot be economical in fuel, 
as compared with steam-pumping engines of moderate 
economy." The possibilities of gas engines are considered 
briefly, but no definite conclusions are put forward ; and oil 
engines are dismissed as unknown to the authors in this 
connection. ö 


— — 


DISCUSSION. 


Mr. HAWESLEY said that the paper was only intended to start a 
discussion, and what was now wanted was the facts which others 
had in their possession. The great difficulty was in making the 
facts to be considered in dealing with the various installations 
compare with each other, as so mach depended on situation, 
proximity to coalfields, amount of work to be done, and the super- 
vision required, «с. No doubt the improvements being made in 
gas and oil engines would result in economies teing effected in 
working, but he thought that the use of electricity would depend 
more upon the convenience with which it could be applied for 
certain kinds of work, than motives of economy. 

Mr. NoBLE ANDERSON gave several instances relating to his 
experiences in pumping work in Australia and New Zealand. The 
results obtained were a duty of 150 million ft.-lb. per 1,000 lb. of 
steam. He had also erected several electrically-driven pumps, but 
when, later, he had to design pumps for Dunedin, New Zealand, 
he adopted a centrifugal pump, driven by a Diesel engine. The 
results were better than any he had obtained before, the combined 
efficiency being equivalent to 190 millions per 1,000 lb. of steam. 
The engines were guaranteed to give 1 B.H.P.-hour for à consump- 
tion of 0'4 lb. of oil; they were tested for a month, and in the 
result were slightly better than the guarantee. On this basis the 
thermal efficiency of the Diesel eng: ne is 40 per cent., instead of the 
value given in the authors’ paper. He considered that the results 
from electricity were better than the authors stated. 

Mr. BALDWIN LaTHAu said that he would not dream of putting 
in large pumping systems except with triple-expansion engines. 

. Mr. CHARLES P. Sparks disagreed with the authors’ comparison 
between steam and electrical pumping, and claimed tbat in new 
pumping installations for mine purposes electricity was superseding 
steam, whether fuel was cheap or dear. ‘ He had several pum 

running between the limits of 250 and 450 н.р., and two had lately 
been constructed, driven by motors of 950 H.P. He pointed out 
that the comparison on page 2 of the paper was made with a boiler 
fixed close to the engine, driving a pump direct with an over-all 
efficiency of 83 рег, cent, and that if the pump were fixed below 
ground, the over-all efficiency would be far less than that figure, 
owing to the loss inthe gearing. Onthe other hand, if thesteam were 
on the surface and a direct-geared steam pump were fitted below 
jy round, there were heavy losses occasioned by the length of steam 
pipe between engine and boiler, and the figure of 83 per cent. 
should be lowered accordingly. His experience of electrical 
efficiencies was 55 to 60 per cent., and not 48 per cent., as set out 
in the paper, and in naming this figure he included all transmission 
losses. The efficiency of the engine and dynamo he agreed with as 
approximately correct. Tne fact that the cable efficiency was taken 
at 95 per cent. would seem to indicate that the distance between 
the power house and the pump was very great. In ordinary 
practice the loss would only be 1 or 2 percent. The efficiency 
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of large motore, however, in place of 80, would be 
over 90 per cent. That of the gearing and pumps would depend 
onthetype of pump. With centrifugals, depending upon the head 
and quantity pumped, he put it at between 68 and 72 per cent., 
with three-throw geared pumps 75 per cent. (the figures stated by 
the authors) and with express high-speed pumps driven direct by 
motor £8 to 90 per cent. Generally ing, he considered that 
while steam pumps would continue to be used for long hours of 
pumping, where boilers, engine and pump could be fixed close 
together at the surface, pumping of an intermittent character or 
below the surface would in future be electric. As to the references 
in the paper to cost of power, he pointed out that the figures 
quoted included capital charges, and stated that, even for loads 
not continuous during the whole hours of the year, power could be 
obtained substantially below the price of ad. per unit. mentioned 
by the authors. 

Mr. Ducatp CLERK thought that the heat efficiency of the gas 
engine was put too low at 25 per cent. Inthe case of a 50-B.H.P. 
engine, 35 per cent. would be expected, and in many tests 38 per 

cent. had been obtained; 35 per cent. had been taken by the 
Standards Committee. Taking the combined efficiency of a single 
gas plant at 86 per cent, he put the combined efficiencies of engines 
and pumps at 29 to 30 per cent. ` 

Dr. Норкгнзон thought that the authors had taken too high а figure 
for coal consumption in the case of gas engines; it would have 
been more nearly correct at 125d. per в.н.р. than 1°75d. He also 
thought the 70 per cent., which Mr. Davey gave as the mechanical 
efficiency of the gearing and pumps, could be considerably improved 
upon in a large installation, as direct driving would prevent loss in 
gearing, with the result that an efficiency of 77 to 78 per cent. wculd 

result. He did not think, in comparing the cost of electric driving, 
that it was fair to allow for any loss in the mains from the power 
house. | 

Mr. PuiPPS had had experience with an electric plant, viz., a 
single-phase alternating-current motor, 10,000 gallons being raised 
per hour 300 ft. in one lift. The energy used worked out at 1:31 unite 
per m.P.-hour, and as the price was 12d. per unit, the cost was 23d. 
per B.H.P.-hour. It would have been necessary to get energy at 
“454. to compare equally with steam costs. 

Mr. LLEWELLYN ATKINSON said bis views had, in general, been 
expressed by Mr. Sparks and Dr. Hopkinson. In particular he did 
not agree with the figure which the authors took as the cost of 
energy. A private installation should provide electricity at 0°2d., 
or very little over that, and taking that figure and the efficiencies 
given by Mr. Sparks, this would bring the figure very near that 
given forsteam. With regard to the purcbase of energy from power 
companies, these would now make contracts, for a 24-hours' load, 
considerably under the d. quoted by the authors. Where the 
load was not continuous, and arrangements could be made for the 
work to be done at night, this, of course, would advantage the 
companies, who would certainly supply on terms of the favourable 
nature he had indicated. 

Мг. Н. A. HuMPHREY thought a striking feature of the paper 
was the low mechanical efficiency of pumps with intermediate 
gemring. The figure of 50 per cent. left much room for improve- 
ment. He had designed and built a pump differing entirely from 
the usual kind, in which the explosion took place immediately in 
contact with the water or other liquid being pumped, the scale 
of operations being compression, explosion, expansion beyond the 
original volume, complete scavenging, suction, and £o coming back 
to compression again. This pump had no piston, no fly-wheel, no 
crankshaft and none of the moving parts pertaining to an ordinary 
pump. The pump had not been completed in time for experiments 
prior to that meeting, but even if not at first successful he was con- 
fident the problem was capable of solution, and that a pump would 
be constructed dispensing with intermediate gearing, and allowing 
tbe explosion to act directly on the liquid. This would raise the 
efficiency much higher than the percentage stated in the paper. 

Mr. Doncanson said his experience, which had principally been 
concerned with pumping stations for water-supply works, very 
closely confirmed that of the authors, the ccst of fuel being some- 
thing like £7 per annum per B.H.P. They had, however, a three- 
cylinder engine, made some years ago, which gave a much higher 
duty. In this case, if the engine was working the whole of the 
2$ hours, the cost would be a little over £5 per annum per B. R. p. 

Mr. BINNEY gave some figures of his experience of a gas plant 
consisting of three sets of 38 в.н.р. Each pump gave 164 B. k. p. 
Consumption of coal (anthracite) was 20 lb. per hour, or 1:22 Ib. per 
B. H. P. -hour, or 0 68 per B. F. P., or £5 8s. per annum per в.н.р. These 
figures were for six months' working. 

Mr. Gorr estimated the cost of working with а 200-H.r. Diesel 
engine at £5 7s. 6d. per pump н.р.-уеат, the efficiency of centrifugal 
pumpa being taken at 80 per cent. and the cost of oil at k 58. 
per { | 


The Action between Wheel and Rall. 


(Section I.— Railways. Thursday, June 20th).—The first 
paper on this day was one by Mr. Н. К. A. Mallock, on “ The 
Action between Wheel and Rail." It was anexcellent paper, 
in а way; z.e., it dealt with a definite problem under certain 
assumptions, and dealt with it logically, and with all the 
rigidity of the mathematical tripos. The problem might 
almost be stated іп, the time-honoured form of the 
examination paper: If a cylinder of steel of radius r be 

against a steel rail of the same quality, and of 


breadth b, with a force of л tons, and if the steel be only 
capable of sustaining a load of w tons to the sq. in. withont: 
passing its elastic limit, find the deformation of rail and 
cylinder, and the value of r, so that no permanent flattening 
may result. Mr. Mallock’s solution is that at the surface of 
contact the common radius of curvature is equal to the 
diameter of the cylinder (i. e., of the wheel), and that the 
width of the tread must vary as the square root of the 
radius. Also that if 6 = 1 in., ғ must not be less than 
25 ft. He takes n = 4, though in the discussion he was 
informed that it is about double that in practice; and he 
infers that since. the tread is generally less than an inch 
broad, and that the wheels are always less than 5 ft. in 
diameter, there i8 always permanent deformation of the rail 
(and of the wheel, though this he does not mention) where 
the wheel rests on it. Hence he calculates the wear of the 
rail in a particular case, and arrives at the alarming figure 
of 2:6 in. a year. This, without taking any account of the 
wear due to the driving wheels or to the slipping at curves, 
or even on the straight, which, as he points out, must needs 
occur, unless the diameters of both wheels on the same axle 
be identical. To this slipping, and the torsional 
vibration of the axle due to it, he attributes the corrugations, 
of which so much has been heard of late. The cure he 
suggests for the wear is that the rails should be rolled of a 
different cross-section, а cure manifestly inapplicable to 
existing railways without an entire reconstruction of the 
line. The trend of the discussion was to show that, while 
the point brought forward was important, nearly all the 
assumptions of the problem were incorrect. That is, so far 
as the discussion was relevant, but the mention of corruga- 
tion was sufficient to turn it largely into & debate on roaring 
rails. 


DISCUSSION. 


Mr. F. E. RoBERTSON said that railway engineers had, during the 
past few years, been falling over one another in the race to destroy 
their rails. It was well to be reminded that there was a limit to 
the safe load. Some pleaded that rails were not now so good as 
formerly, but from a dozen samples of old and new Indian rails, sent 
home for examination on account of the trouble with roaring rails, 
the differences between the individual rails of each sample were 
greater than those between the average of the eamples. Practic- 
ally there was no discoverable change. Eight tons would be nearer 
the mark in practice than Mr. Mallock's 4 tons as the load per 
wheel. He thought the author's explanation of corrugations was 
about the truth. 

Mr. A. W. SzLuMPEn said that the wear on the rails was nearly 
all at the curves; there was no excessive wear оп the straight. The 
trouble was quite as much with wheels as with rails. As to per- 
manent deformation, Mr. Mallock;s calculation was invalidated by 
the fact that the breadth of the tread was always more than 1 in. 
so that it was пеед1‹ вв to alter the design of the rail head. More- 
over, the wear was small at first, afterwards rapid, which was the 


. converse of Mr. Mallock's statement of the case. 


Prof. Carus WiLsoN had made a number of experiments to 
ascertain the actual stresses between rail ard wheel, and his results 
were very similar to those of the author. In these experiments a 

lass bar (!) was шей to represent the rail. He thought the 
crmula given in а note to the paper incorrect, in that it made the 
force proportional to b instead of b, and that, therefore, the 
stresses would be greater than those calculated when b was very 
small. The tendency of heavy wheel loads was to make actual 
fracture of the rai!, and this not, as might be expected, with the 
tension greatest at the lowest point but at the top; so that the rail 
cracked at the top as though under a force tending to tear it apart 
from the top downwards. [All which is credible enough 'if we 
regard the points of greatest stress as the points midway between 
the wheels] Hence it was not safe to invert a corrvgated rail; it 
was certain in that case to snap across. i 

Prof. B. НоркіХзом pointed ont that one important element that 
of time—had been omitted. The time of contact of wheel and 
rail when the train was running at normal speed was of the order 
of 0'001 sec., and experiments showed that repeated strains of that 
duration could be endured, though greatly in excess of the elastic 
limit of the material. Was there any evidence that the wear was 
greater with slow than with fast trains? 

Mr. R. Н. Вовнктт thought that the wear might bé reduced by 
further attention to the design of bogies and brake gear. The 
w heel base was generally far too short for the gauge of the rails. 

Mr. W. Н. Вновт read (until he was stopped) a paper, in which he 
contended tbat wear was due to the outer leading wheel, and was 
most pronounced on sbarp curves. On being told that reading was 
out of order, he continued, with an occasional glance at his MS., to 
the effect that the wear on the rail might be diminished by super- 
elevation, but was independent of the speed. Coning cf wheels 
had practically no effect at curves. 

Prof. W. E. Dar By questioned whether the wheels lor g remained 
circular where many stoppages and frequent braking occurred. He 
found that locomotive wheels required to be trued from time to 
time. Ifthe wheels were not round their hammering on the rails 
would tend to rapid wear, 
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Dr, Hannonp said that the assumption in the paper that wheels 
and rails were of the same quality of steel was incorrect, The 
tires were always harder, 26 to 28 tons per sq. in., against 20 tons 
for rail steel. Harder rails were used in America, but not so hard 
as to produce greater wear on the tires, On the Continent, steel 
containing from 3 to 35 of silicon wasextensively used for wheel 
tires with good results. Not that silicon was a hardener, but it 
made a sounder steel. 

Mr. D. D. Солтн made the novel suggestion that the flanges should 
be on the outside of the wheel. He offered to show a model, and to 


demonstrate the correctness of his view. He said that he had con- 


vinced some railway engineers that he was right, and that by this 
means he could round an 8-ft. curve with a car of 8-ft. whee] base, 
but they told him he was 70 years too late. 

Mr. W. WiLLox suggested that ripples on wheels were the cause of 
corrugations in the rails. Waves on the rails were even more 
serious than ripples, and these might be of any length, from 9 in. 
to 6 ft. He rejected the idea that the nature of the sub-soil had 
anything to do with the question, or that it was & matter of the 
rigidity of the trucks. 

Mr. E. BzsNEDICT remarked that in oorrugated rails the ridges 
were bright, the hollows dark, and asked Why?“ Also whether 
the ridges travelled forward along the rail? The action of the 
driving-wheel on the rail was of the nature of a pinion on a 
rack; it gripped it by its inequalities, and tended to grind it 
down. The action of the rest of the wheels was, in comparison, 
negligible. 

Mr. J. W. TWINBERROW argued that if that were во, the wear should 
be greater on steam lines than with electric traction, whereas the 
contrary wasthe case. He attributed the trouble toa blind following 
of tramway precedent, especially in respect of short bogies. ‘There 
was nothing to keep the bogies square, and the one-sided drive 
tended to set up unequal torsional vibration. Brake blocks should 
be on both sides of the wheel, and preferably on the inner rim. 
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Mr. R. J. Howrzy denied that the truck had anything to do with 
corrugation, nor yet had the driviny wheels, for corrugations were 
found on cable-tram rails. 'Гһеу resembled sand ripples on the 
Bea-shore, and he put them down to cold rolling. In roaring rails, 
analysis showed that the percentage of carbon to manganese мав 
low. When the percentage was over 40 the trouble disappeared. 

Mr. W. R. GALBRAITH (Chairman) said that the Waterloo and City 
line was laid very tight to gauge, hence the wear wasexcessive. The 
character of the rolling stock had a great effect in the matter. As 
the guides on that railway became worn, more side play was per- 
mitted, and the mischief was diminished. 

Mr. MALLOCE, in his reply, said that he had but proposed to treat 
of one of the many causes of wear in rails; the specific relation 
between the limit of elastic strain and the deformation. He entirely 
endorsed Prof. Hopkinson's view that time should enter explicitly 
into the calculation. Torsional vibration was the only initial cause 
he could find for ripples. 

To be continued.) 


PROCEEDINGS OF INSTITUTIONS. 


Telephonic Transmission Measurements. 
By B. 8. ConzN, Associate Member, and G. M. SHEPHERD. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, May 9th,.1907.) 


In order to apply іп a practical manner the laws which govern the 
transmission of telephone waves, it is necessary to have fairly 
accurate quantitative information regarding the various factors 
concerned. The latest formule for calculating attenuation take 
into account practically all these factors, and have been proved to 
give solutions of most of the transmission problems met with in 


—— —ů * K a rogu 


ut 
. „„ „eee 
— —— fr. „ C 


1 fA a Peat А N a 


am fa 
bw 7 


ce 
TN ! ! Exe uu d 
ZO .f. l. ME AUN 


— 


. these oscillograms. 


practioe, but unfortunately very little is known as to the value of 
most of these factors. 

The results described in this paper have been obtained in the 
investigation laboratory of the National Telephone Co., and embody 
methods of measuring frequency, distortion, attenuation, current 
and power of telephone waves, and also line and instrument 
impedances. 

As might be expected, the oscillograph has afforded a great deal 
of useful information with regard to telephone waves. 

The instrument used is the high-frequency pattern of Duddell. 
This instrument has two separate vibrators which can be used ín a 
variety of ways. Гог investigating the attenuation and distortion 
of waves over telephone lines, one can be placed at the beginning, 
and the other at the end of the line. 

Owing to the high frequency and general complexity of many of 
the telephone waves, it is very necessary that the vibrators should 
be working at their correct damping temperature in order to obtain 
reliable records; the best test for correct damping is a square wave 
produced by interrupting a direct current. 

Fig. 1 shows a number of vowel sounds as interpreted by a 
common-battery solid-back transmitter working at normal load. 
These vowel sounds are quite characteristic, and can be picked out 
in many oscillograms of complete words, although they get altered 
somewhat in shape by different voices. The small ripple on the 
flat portion of the E wave marked v, for example, is considerably 
amplified in some voices, and the portion x very often disappears 
completely. The main characteristics, however, remain. xappears 
to be much the simplest of all the vowel sounds. 
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Fig. 2 shows a number of consonants and words. It will be seen 
that the explosive portion is quite separate and distinct from the 
vowel portion, being, in some cases, separated by an interval of 
quiescence. It was thought that this might be due to the trans- 
mitter diaphragm, which in the case of the solid back is somewhat 
heavy and is strongly damped, and would not therefore respond to 
the brief coasonant portion so well as to the vowel portions. In 
order to prove this, the ваше consonants were recorded, using both 
the solid-back and a lighter diaphragm granular transmitter. 

Fig. 3 shows the sound “tea” with the light diaphragm trans- 
mitter. In this case the consonant portion is nearly of the same 
amplitude as the vowel portion, the diaphragm is also very little 
damped and indicates bigh-frequency vibrations in the interval 
between the consonant and the vowel which were not shown up by 
the solid back. Fig. 3 also shows an oscillogram of the consonant 
portion of “tea” taken by itself. This is clearly a reproduction 
of part of the preceding figure and helps to prove the accuracy of 
It is interesting to note that the teste of the 
particular light diaphragm-transmitter used gave articulation 
superior to that of the solid back, although the former transmitter 
was in some ways inferior to the latter. 

The most efficient sound from the point of view of amplitude is 
the “oo” vowel sound as in poor, whilst the least efficient sounds 
are the consonants “s” and the rolled “г”; the “г” is of very 
high frequency. i 

The oscillograph is obviously specially suited to the investigation 
of the attenuation and distortion of waves over telephone lines, and 
particularly to the latter. j 

Fig. 4 shows the attenuation and distortion of a fairly complex 
sound wave (singing “ 1а”) over a 16-mile cable line. The cable in 
this case was equivalent to one with 17°6 miles of 20-lb. conductors, 
and the transmission over this length of line is very good indeed. 

On analysing the received wave it is found that everything above 
the seventh harmonic seems to have been practically wiped out, 
and this harmonic represents a frequency of 980. 

The analysis of the two waves in fig. 4 brings to light the fact 
that the attenuation of the current behaves in a curioualy fluctuating 
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manner аз (ће frequency increases. The following table gives per- 
centages of received currente for the various harmonics :— 


Per- Рег. i Per- 
Har- centage Har- centage: Наг. centage 
monic. received. monic. received. monic. received. 
1 81:0 6 28°0 , 11 81:0 
(Fandamental) | 

2 47°0 7 25:0 12 1*0 
3 57 0 | 8 30 0 13 2˙5 
4 46 0 9 250 14 15:5 
5 41:5 10 25°0 15 4°0 


The big rise at the eleventh harmonic is very noticeable. 


A further example of this effect is apparent in the wave-forms of 
fig. 5, which represent singing oo sound on 30 miles of cable. 

The ninth harmonic is the notable one in this case, and would 
bave a frequency of about 2,295. Such analyses as the above are, of 
course, somewhat rough affairs, owing to the difficulty in obtaining 
clearly defined enlargements of attenuated wave negatives; it is 
also an extremely laborious business. 

The absence of precise data renders it impossible to explain 
the phenomena theoretically. That such an occurrence is in some 
degree possible, however, may be demonstrated by taking an 
arbitrary complex E. M. F., and supposing this to be impressed upon 
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a circuit of known electrical constants. What precisely the 
practical effect on transmission is of this special reinforcement 
and diminution of certain tones we cannot at present say. The 
sabj-ct of line resonance seems, however, to be one worthy of 
closer investigation. 

Highest Important Frequency.—It the spacing—i.c., distance 
apart—of loading coils is increased, and at the same time the 
amount of inductance per mile inserted is unchanged, the attenua- 
tion constant also increases gradually, and at one particular 
spacing increases to an enormous extent. 

A series of articulation observations were made on 20 miles of 
cable for increasing spacing intervals with a constant load of 0:17 
henry per circuit mile and commencing with a distribution of 1 
load per mile. 

It was found that a 2-mile load was very slightly inferior to the 
unloaded line of equivalent speaking volume, but still gave 
excellent commercial transmission. Tois indicates that harmonics 
above 1,600 cycles per second may be dispensed with. 

With 3-mile distribution the articulation was commercial, but 
decidedly inferior to the unloaded line. The critical frequency for 
this disposition of the load was about 1,100 ~, and it is thus 
apparent that harmonics between 1,100 ~ and 1,600 ~ are 
valaable. 

For 4-mile intervals speech became quite impossible, although 
the volume was still quite considerable, and we must therefore 
conclude that the highest indispensable frequency lies between 800 
and 1,100 cycles, and also that it is desirable to retain something 
higher than 1,100 cycles for really high-grade transmission. 
Probably 1,500 cycles would be quite a satisfactory figure to base 
calculations on 

Pupin and other writers use 750 to 800 cycles for many transmis- 
non calculations. It is important to note that this represents a fair 
average frequency, as damping constants calculated with this value 
сап be obtained experimentally when using actual speech waves. 

Upening and Closing Receiving End.—Fig. Ga shows the effect on 
the transmitted wave when opening and closing the receiving end 
of a line consisting of 2 miles of 20-lb. cable. With this short 
line the cable current passing from the A to the B wires, by virtue 
of their mutual capacity, is smaller than the total current flowing 
when the far end is closed. The variation in wave-form is also 
very noticeable. When, however, the line is 7:5 miles of the same 
cable, the current is actually greater when the far end is open than 
when it is closed (see Fig. 65). Lastly, when the line gets beyond 
acertain length, the effect on the amplitude at the transmitting 
end by opening and closing the receiving end is negligible. Fig. 
tc shows the effect with 20 miles of 20-1b. cable. 

_ These phenomena are due to the action of the terminal 
impedance, and may prove of considerable importance to the 
telephone engineer, as they can be varied to a great extent by 
varying the impedances of the terminal spparaius. With long 
lines the tendency is for the impedance at the sending end to 
become a constant quantity, not varying appreciably with the 
length, and the reaction of the terminal apparatus becomes 
evident only to a very small degree at the sending end. 
Current Measurers.—The barretter, otherwise termed the bolometer, 
is a device for measuring small alternating or fluctuating currents. 
It consists of a conducting wire or filament, which has a high tem- 
perature coefficient and a small mass, so that small currents will 
appreciably raise the temperature, and thus alter the resistance. 
Dr. Hayes, of the American Telegraph and Telephone Co., found 
that small low-voltage telephone switchboard lamps gave satisfac- 
tory resulte, and this has been confirmed by experiments carried 
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out by us. The best lamp we have found for this purpose is a 
special pattern 24-volt сот! filament lamp for telephone switchboard 
use. - r 
Null Method.—The following arrangement of barretters (fig. 7) 
has been adopted after considerable experiment; this arrangement 
enables measurements of apparatus and line impedance, capacity, 
&c., to be carried out, the result being obtained in actual ohm values 
and with very little more trouble than that involved in taking an 
ordinary resistance measurement with direct current. . 

The figure shows a source of alternating current such as a sine- 
wave alternator connected to two branch circuits, in one of which 
а variable resistance box a is inserted. The other arm has the 
apparatus or line to be measured, inserted at в. The barretters are 
connected through adjustable resistances and batteries to the gal- 
vanometer, which can be of any pattern. 

The shunt, which for general work can be varied from 10 to 
about 500 ohms, helps to eliminate errors due to the impedance of 
the barretter circuits. | 

The barretters are first balanced in resistance by the adjustabl 
resistances until the galvanometer indicates no detlection. The 
alternating current is tren applied, the circuit being through the 
condensers and round the barretters. This current ів stopped from 
passing from one branch into the other, / the galvanometer, by 
the four choking coils. When the resistance box in a is adjusted 
80 that no deflection is indicated on the galvanometer, then the 
resistance unplugged in a, after making allowance for the im- 
pedance of the shunted barretter circuits, represents the impedance 
of B, and if the two barretters are not exactly similar, a second 
reading can be taken with А and B reversed and the mean taken. 
Variations in barretter resistance caused by temperature changes 
have no effect on this arrangement, as the barretters are fixed close 
together and compensate each other. 

Deflectional Use.—In this method only one barretter is actually 
used, the other beiog merely left in the circuit to balance the one 
used, both for atmospheric temperature variations and for resistance. 
One of the barretters is inserted in the circuit in which the value 
of the current strength is required, and the change in its resistance 
due to this current causes the galvanometer to deflect. The instru- 
ment then becomes practical a hot wire ammeter; 69 micro- 
amps. correspond with 10 divs. deflection (about 5 mm.); this is 
about the minimum measurable. 

Duddell’s thermo-galvanometer has been used for current 
measurements, It has many advantages, and for deflectional 
methods ie probably unrivalled if the source of power is absolutely 
steady, but it cannot be satisfactorily employed with transmitters 
in circuit owing to their variability, even although the soun 
impressed is quite steady. | 

(To be concluded.) 


The Moore Vacuum-Tube Light.—The past few 
years have witnessed the commercial application of a new and 
distinct type of lamp, that is, the enclosed vapour or vacuum-tube 
lamp. Three forms have become generally known, and these are 
the Cooper-Hewitt and the Bastian type, beth of which use 
mercury vapour as the conducting medium, and finally the Moore 
vacuum tube. Moore's experiments were commenced 12 years ago, 
with the object of producing a “cold light," i.c., one in which the 
whole of the electrical energy is converted into light. At that 
time the maximum efficiency of the best arc lamp did not exceed 
10 per cent., whereas now as high a value as 50 per cent. may be 
obtained. From this point of view, the practical value of the new 
lamp is not very great, as the light efficiency does not exceed 15 per 
cent. of the total current used, but it shows that the experiments 
have been conducted in the right direction. The lamp, as itis now 
being installed, coasists of a 1j-in. glass tube of any desired length, 
which is supported in a suitable bracket. The electrodes are of 
carbon, electrically connected with the exterior by platinum wires 
sealed in the end of the tube, which, in turn, are connected toa 
transformer raising the pressure of the alternating current supply 
to 10,000 volts. These tubes are evacuated until the air pressure 
inside is reduced to ,;3,;,th of an atmosphere. The light obtained 
in this manner is a soft one, rose-red rays predominating. In 
working these tubes, it was found that the air pressure 
became considerably reduced after a time, and, as a conse- 
quence, the light began to fall cff in brilliancy, and 
finally disappeared altogether. To overcome this trouble, a 
very simple regulator was introduced to admit automatically 
a small air supply from time totime. The Moore lamp is prac- 
tically a lengthened Geissler tube. The advantages claimed by the 
inventor are the following:—High eſheieney, good actinic value, 
low intrinsic brilliancy, safety, perfect illumination, free from 
shadows, and a very long life. The efficiency of the tube was sub- 
jected to careful photometric test by the New York Electrical 
Testing Laboratories, and the following results were obtained per 
candle-power efficiency :—Moore lamp required 0°65 watts, the 
Nernst 1'1 watts and the carbon filament 3:5. In addition to this, 
a white light may be produced, but the efficiency is not as good as 
the above. The tubes are difficult to repair, and leave a room 
entirely without lighting facilities for a long time in case of 
failure or accident to any part of the system. The high initial 
cost ів also against a general adoption of suk a system as this.— 
Electrochemical and Metallurgical Industry, Vol. V, No. 5. 
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NEW PATENTS APPLIED FOR. 1907. 


шы py E for this journal by W. P. Тномрвои & Co., Electrical Patent 
ta, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


96,9834/06. ‘Improvements in vibratory controlling devices for induction 
coils and the like.” P. M. Justice. (Orswell Igniter Co., United States.) (Date 
a d for under Rule 5 of the Patents Rules, 1605, November 27th, 1906.) June 

d. (Complete.) 


18,996. ‘Splicing sleeve or ear for jointing trolley wires, cables and the like.“ 
F. Jones. June 17th. 


. “Improvements in governors for the engines of petrol-electric cars." 
W. A. SrEvEXs. June 17th. 


18,989. “Automatic out-out specially adapted for intense current." E. 
Р:арѕсном and A. Barucn. June 17th. | 

18,940. “Improvements in trolley-pole holders." G. R. Forster. June 17th. 
(Complete.) 

13,948. ‘Improvements in or relating to the insulation of electric conductors 
and compounds therefor.” W. A. PuiLLIPSs and F. HurcBixs. June I7th. 
(Complete.) 

18.9888. Improvements in storage batteries.“ H. E. R. LiTTLe. June 17th. 
(Complete.) 

18,986. ‘Improvements in the manufacture of metallic filaments for electric 


glow lamps.” H. J. Нлррлх. (Bergmann-Elek.-Werke Akt.-Ges., Germany). 
June 17th. (Complete.) 


14,087. ‘‘ Safety circuit-breaking device for petrol-electric cars." P. Н. FRosT- 
Barri and W. A. SrevENs. June 18th. 


14,059. ''Apparatus for tbe electric lighting and heating of vehicles." Н. 


Gros. (Date applied for under Patents Act, 1901, July 6th, 1906, being date of 
application in Germany.) June 18th. (Complete.) 


14,087. * Improve ments in arc lamps for changing the luminous intensity in 


any gren direction." M. Fortuny. (Date applied for under Patents Act, 
1901, June 19th, 1906, being date of application in France.) June l*th. 
(Complete.) 

14,008. ''Improvements in electric resistances.” British TuousoN-HovstoN 
Co., Lip. (General Electric Co., United States.) June 18th. 


14,100. “ Improvements in protective devices for electric conductor systems.“ 
Ватан THomson-Hovuston Co., LTD. (General Electrio Co., United States.) 
June 18th. 

14,130. ‘Improvements in or relating to electric ignition apparatus for 
internal combustion engines." В. Brooxs and Е. Н, ALSTON, June 19th. 


14,150. Improvements in or relating to electrical signalling apparatus.“ 
E. E. Моове and W. Fowrrs. June 19th. 


14,109. 1 in apparatus for igniting gas electrically.” E. 
PLUMSTEAD and N&wTON & LAMRENCE, Ltd. June 19th. 
14, 208. Improvements in and relating to dynamo. electric machines.“ 


BaitisH THomson-HousTon Co., LTD. (General Electric Co., United States.) 
June 2th. 


14,221. Improvements in electric fuses for use in blasting and the like.“ 
W. А. Martson. June 20th. (Complete.) 


14,288. Improvements in telegraph sounders." BRITISH INSULATED AND 
HxLsBY CABLES, Ltp.,and W. Влит1ктт. June 20th. (Ccmplete.) 


14,265. ‘‘Improvements in and relating to secondary batteries.“ 
OrPXRMANX. June 20th. 


14,962. ‘‘Improvements in or relating to electric telegraph apparatus.“ 
S. G. Baowx. June 20th. 


14,269. “Improvements relating to trolley poles used upon electric tramways." 
C. J. Јонквом and G. Тоосоор, June Loth. 


14,285. “Improvements in electric hydrogen and oxygen generators." S. О. 
Cowprr-Cores. June 20th. 


14.286. Improvements in alternating current generators and motors.“ 
О. Mix TENS, A. Kusxetzorr and В. TRECHCINSEI, June 20th. ; 


14,288. ‘‘ Improvements in and relating to electric rheostats," BRITISH 
THomson-Hovuston Co., Lrp. (General Electric Co., United States.) June 20th. 


14,289. “Improvements in and relating to the control of electric motors.” 
Вагпан THomson-Hovustox Co., тр. (Allgemeine Elektricitats-Ges., Ger- 
many.) June 20th. 

14,847. Device for automatically, by hand, or electrically releasing catches 
for protecting-mats for hot-houses, espalicrs, and the like." E. L. BECKER- 
BERTRAND. June 218(. 

14.360. Improved mercurial electric contact maker.“ 
FLonRv, and G. Davenrort. June 21st. 


14,862. ‘‘ Improvements in dynamo-electric machines.“ 
June Ast. 


14,8€8. '' Improvements relating to automatic telephcne switches.” Н. W. 
АКЕ. (Charles M. Thompson Co., U.S.) June 2ist. (Complete.) 

14,878. “Improvements in the electrolytic winning of zinc from solutions of 
zinc sulphate." SIT MENS X HALSKE AcT.-Ciks. (Date ay plied for under Patents 


Act, 1901, August 25th, 1966, being date of application in Germany.) June 21st. 
(Complete.) 


14,804. ‘‘ Improved automatic starting and controlling device for electric 
motors," С. Corrock. June 22nd. 


14,18. ''Improved methcd and position of tension adjustment on electrical 
brush gear." T.8.8.MaRsHALL. June 22nd. 


14.426. Testing apparatus for plug-fuses.” 
(Complete.) 


14,440. “Improvements in and relating to the control of electric motors.“ 
ALLGEMEINE ErrkTr:ciTATS Ges. (Date applied for under Patents Act, 
1901, June 28rd, 1906, being date of application in Germany.) June 22nd. 
(Complete.) 

14,451. “Improvements in and connected with the producticn and detection 
of electric oscillations." W. P. THompson. (Gesellschaft tür Drahtlose Tele- 
graphie m. b. H., Germany.) June 22nd. (Complete.) 


14,461. “Improvements relating to electric motors and similar machines.“ 
J. Jackson and T. Jackson. June 2nd. (Complete.) 


E. L. 


F. Cossor, T. W. 


P. J. B. TIDLF MAN. 


Н. HENNING., June 22nd. 


PUBLISHED SPECIFIOATIONS. 


Copies of any of these Eee CP Cons шау be obtained of Messrs. W. Р. 
THoMPsoN & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1906. 


TELEPHONIC BYSTEMS AND APPARATUS THEREFOR, Н. Н. Lake. Stromberg- 
Carlson Telephone Manufacturing Co.) 10,602. May 5th. 


SToRAOE BATTERY. R. B. Allen. 12,974. June Sth. 


PROcEKS ков OXIDISING LIQUIDS WiTH AID OF ELECTRIC DISCHARGES. А. de 
Hemptinne. 13,023. June 5th. 


SYSTEMS OF OPERATING ELECTRICALLY-PROPELLED VEHICLES. British Thomson- 
Houstcn Co. (General Electric Co.) 13,287. June 8th. 


ELECTRIC MoroR-GFNEZIATC· Rs. 
tric Co.) 13,332. June 9th. 


Reactive Corts ror Use IN Systems ОР Errgcrnic Disrrisorion EMPLOYDNG 
VabPovrR.ELECTRIC Apparatus. British Thomson-Houston Co. (General 
Electric Co.) 18,690. June 14th. 


Evecrric TEMPERATURE INDICATOR FOR BEARINGS дир THE LIKE, R. W. Robson 
апа G. W. Clegg. 15,945. July 5th. 


APPARATUS FOR REGULATING THE SPEED oF AsyxcHRonous Evectraic Morors. 


A. Bcherbius. 16,087. July 16th. (Date applied foe under International 
Convention, July 18th, 1905.) 


ELECTRIC ВАТТЕВҮМ Zinc. Н. Rollet. 16,159. July 17th. 


APPLIANCES FOR USE IN CONNECTION WITH THE ELECTRIC JoniTiox Systems POR 
INTERNAL ComMBUSTION Ex GIN KG. Electric Ignition Co. and Е. H. Hall. 
17,812. August 8th. 


Dynamos AND Motors. Н, Lacy. 18,119. August 18th. 
ELECTRIC Motors. Н. Lacy. 18,120. August 18th. 


ELECTRIC CONDUCTORS SUITABLE FOR INCANDESCENT LAMP FILAMENTS, FURNACES 
OR OTHER APrARAIUS. British Thomson-Houston Co. (General Electric 
Co.) 18,487. August 17th. 


CABLE N ғов ELXC TRI Mains. V. von Pindtershofen. 19,861. Septem- 
ber 6th. 


British Thomson-Houston Co. (General Elec. 


MANUFACTURE OF SHADE HoLDERS, SRADE Firtinas, LAMP on GLOBE HOLDERS 
FOR Lamps, ELECTRIC Lights, Gas, CANDLE AND BUCH LIRE FiTTINGS. J. 
Hinks & Son and 8. Н. Brittain. 20,490. September 15th. 


STARTING SWITCHES FoR Use iN CONNECTION WITH ELgcrROo-MoToRs. J. Brooker. 
20,530. Beptember 17th. 


APPARATUS FOR SUPPLYING OR CONTROLLING THE CURRENT TO ELECTRICAL IOXTTERS 
or ExPLosioN ENOIN ES. A. Gibaud. 21,008. September 2186. (Date applied 
for under International Convention, September 22nd, 1905.) 


APPARATUS Fon TELEFHONIC TELEGRAPHY. R. О. P. Berglund, W. A. W. E. 
Hjorth and C. E. Ljungman. 22,879. October 16th. 


CURBENT COLLECTORS FOR VEHICLES OR TRAINS RUNNING OX ELzcTRIC RAILWAYS 


T TRAMWAYS WITH OVERHEAD CONDUCTORS. P. Dawson. 26,198. Novem- 
r 8th. 


Evserric Fire ALARMS. W. Matzka and W. Timmermann. 25,508. Novem- 
ber 12th. 


ELECTRIC SWITCHES. К. Abel and F. Pervesler. 28,795. December 17th. 


1907. 


ELECTRIC CUT-OUT8 AND THE LIKE. 
Januarv Sth. 
2nd, 1906.) 


MANUFACTURE OF INCANDESCENCE FILAMENTS FOR ELECTRIC Lamps FROM METALLIC 
THORIUM CONTAINING OXIDE WITH OR WITHOUT ADMIXTURES OF OTHER 
DirrictrLY Коюн МАТАТ. Siemens & Halske Akt.-Ges. 2,138. 


January 28th. (Date applied for, under International Convention, March 
29th, 1906.) 


Formers OR Movrpbs PaARTICUCLARLY For Us IN MOULDING INSULATING SHEATHS 
FOR ELECTRIC CONDUCTORS PROM SHEET FiBRovs8 MATERIAL. W. H. Baker. 


2,515. January 31st. (Date applied for under International Convention, 
March 21st, 1906.) 


APPARATUS FOR ELECTRICALLY DETECTING RAILWAY POINTS OR THE LIKE. Siemen 
Bros. & Со, and L. M. G. Ferreira, 8, C82. February 7th. 


ELECTRIC Switcuss. G. McAlpine. 5,116. March 2nd. 


APPARATUS FOR TREATING MINERALS BY ELECTROLYSIS. N. H. M. Dekker. 5,987. 
March 11th. 


Akt.-Ges. Brown, Boveri & Cie. 548. 
(Date applied for under International Convention, May 


Alkali Chloride Electrolysis. — Electrochemical 
methods are generally employed in chemical industries for 
the eake of simplifying the operation. Thus in the Le Blanc, 


Welden, Deacon and  Colvay processes a long series of 
operations is involved along with innumerable’ chemical 
reactions. The electric current, on the other hand, decomposes a 


ealt in one single apparatus and in one single operation, the only 
necessary precaution being to separate the anodic from the cathodic 
products to prevent rcunion. For the production of caustic 
alkalies from chlorides it is impossible to obtain concentrated solu- 
tions of the product economically by merely using a diaphragm, 
and from time to time modifications have been suggested, butonly the 
simplest haveenjoyed any commercial success. In this connection the 
bell procees is of extreme importance, and ie in use ona very large 
scale in both Germany and Austria. The general principle is 
simple and may be briefly described as foilows:— An earthenware 
bell is suspended in a salt solution, and contains the anode inside, 
the cathode being placed externally. The anode liquid has a lower 
specific gravity than the original salt solution, which in turn is less 
than the caustic alkali produced at the cathode. This keeps the 
chlorine liquors high up in the bell, followed by neutral and 
unchanged salt solution and finally caustic alkali outside the bell. 
Fresh salt solution is run in to the anode chamber which causes the 
caustic alkali to escape from the outside chamber. The chlorine 
gas is removed from the anode compartment and the whole process 
is kept running automatically. Fortunately chlorine gas is 
only slightly soluble in salt solutione, and very little loss of 
caustic alkali is experienced by tbis means. In actually working 
the process, it is necessary to keep the supply of salt solution 
equivalent to that removed by the current, otherwise a creeping of 
the layers takes place. The anode is made so large that it fills almost 
completely the entire cross section of the bell, and must be on a 
dead level with the surface of the liquid. The current density 
employed is 2 amperes per sq. decimeter of horizontal cross section 
of the bell, and working in this manner an Acheson graphite anode 
will last for five years In this way a very simple device із at 
baad for obtaining concentrated solutions of caustic alkalies, with 
a very high ampere-hour efficiency. The great disadvantage is 
that comparatively small bells have to be employed, and for large 
production several small sets of plant bave to be set up and 
tended.— Electrochemical and Metallurgical Industru, Vol. V, No. 5. 
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THE CARSHALTON ACCIDENT. 


WE noted briefly in our last issue Major Pringle's report on 
this accident, but it is worth more than those few words. 

The featares of the accident which led to the overturning 
of а crowded car and the loss of two lives will be within the 
memory of our readers. The car was of the standard four- 
wheeled double-deck pattern with no top cover. Its seating 
accommodation was 22 inside and 33 outside, but on this trip 
it appears that there were 22 inside and from 43 to 47 out- 
side. As 10 of these were children under five years old, the 
overcrowding was not so great as the bare figures indicate. 

The brakes were simple, consisting of the ordinary hand- 
operated wheel blocks, and the rheostatic electric brake, of 
both of which it may be said that their action depends upon 
the wheels revolving without sliding so long as the car is in 
motion. 

There were four sand boxes, two of which wonld be in use 
at once on the leading wheels, the additional complication of 
rods and levers for coupling the four boxes together having 
received very little support in this country. 

Loose sand pedals being easily lost, and pedals left sticking 
out of the rear platform being a source of nuisance to 
passengers, and of expense to the tramway through claims 
for torn dresses, it has been customary on many systems to 
supply each driver with one pedal only, which he is supposed 
to take with him when changing platforms at termini. 
Should he forget to do so, neither he nor the conductor can 
drop sand, as the trailing boxes are placed behind the 
wheela. 

The weather was warm and sunny, and the driver would 
be likely to leave the sand pedal on one platform all day, as 
the rails were not greasy except where the water-cart had 
plied. Here we have one contributory to the accident, for 
the evidence shows that the pedal was on the rear platform, 
and that the hill and curve had been watered recently. 
The driver was a spare man put on to meet the Bank 
Holiday requirements, and he had not previously taken a 
fally-loaded car over this route. 

The conductor evidently knew little about the mechanism 
of the car, or lost his head so completely as to forget any- 
thing he had learned, for he repeated what has been done in 
so many of these accidents, by trying to pull on the hand- 
brakes from his platform. 

The hill down which the car ran away is straight for 500 
yards, and nowhere after the first 3 chains does the grade 
exceed 1 in 23, flattening to 1 in 36 over the last 200 yards. 
At the end of the straight there is а right-angle bend on a 
falling gradient of 1 in 32. The outer rail was super- 
elevated ł in. at the tangent, and 1} in. at the centre of the 
curve. 

It is needless tosay that the Board of Trade inspector had 
fixed certain compulsory stops, and had limited speeds both 
on the hill and on the curve, and it is, perhaps, equally 
uanecessary to add that these regulations were disregarded. 


[41] 
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The driver lost control of the car a short distance beyond 
the railway bridge at the top of the hill, and never regained 
it. The wheel brake was hard on when the car over- 
turned, and the rheostatic brake was put out of action by the 
wheels being locked. Major Pringle rightly blames the 
driver for starting the accident by over-running the safe 
speed, and holds the conductor responsible for locking the 
wheels, but it is possible that the driver was at fault in both 
cases for his evidence as to his actions cannot be considered 
trustworthy, and he would have followed precedent if he 
neglected to release the hand-brake when he discovered that 
its application to wheels travelling over a greasy rail had 
caused them to slide, in which case the conductor's efforts 
to apply the brake from his end would have no effect. On 
the other hand, if the driver really did release the brake and 
the conductor took up the slack as fast as the driver let it go 
skidding would continue ; and, unlesa it happened that the 


combined efforts of these men brought the brake levers to a 


middle position in which the blocks were just free or just 
not so hard on as to skid the wheels, the rheostatic brake 
would be inoperative. If the conductor did lock the wheels 
he is not so much to blame as the system which put it in his 
power to do so. 

In order to use sand with effect it is necessary to release 
the brake momentarily if the wheels have begun to slide, but 
the driver had cut himself off from the supply of sand by 
leaving the pedal on the other platform. The safety of 
passengers should not be allowed to turn on such forgetful- 
ness or negligence, and for some years a special form of dis- 
appearing pedal has been available, which removes the only 
objection to the provision of a separate pedal for each 
platform. This pedal is not removable, and when not in use 
is dropped flush with the platform by giving it a half-turn. 
The tramway company can hardly be blamed for the accident 
on this ground, as there is no doubt that the regulations as 
to the driver taking the pedal with him were strict and well 
known ; and it is probable that in the actual circumstances 
the use of sand would have had little effect upon the speed ; 
but there should be no delay in fitting to every car in the 
country which does поё; possess them already, two pedals 
which cannot be removed. 

Major Pringle draws attention to the employment of 
inexperienced drivers, a matter which has received frequent 
notice in this Journal. During the past few years training 
schools, of a more or less elaborate nature, have increased in 


number, and municipal tramways in particular have been . 


active in this direction, but there is a great deal to be accom- 
plished before the whole body of tram-car drivers reach the 
same degree of proficiency and nerve as their collaterals the 
locomotive drivers, and the danger of employing unseasohed 
men is especially exemplified by such accidents as that at 
Carshalton. 


. When traffic is slack, and running conditions are good, the 


inferior and superior motormen are not easily distinguished ; 
but the rub comes when all the spare men available are put 
on the heaviest service of the year. In order to cope with 
holiday traffic a spare list is a necessity, but the idea that 
this is & black list, or a list of raw novices, ought to be no 
longer in fashion. By a proper system of rotation, or by 
training men to be drivers or conductors indifferently, there 
should be no difficulty in putting & competent man on the 
front of every car, in no matter what emergency. 

Finally, we would say that the combination of a band- 
brake with a rheostatic brake, without the provision of some 
form of emergency brake which is independent of either, is 
a mistake which leads to the direst calamities. 


PROPOSED ELECTRICAL EXHIBITION. 


Іт will be remembered that at the annual meeting of the 
National Electrical Manufacturers’ Association, there was a 
discussion in regard to the proposition to hold another big 
electrical exhibition. Among the things then made plain 
were these :— 

1. Manchester trade was booming, and an exhibition 
there would be in the city or district before long, whether 
the National Manufacturers said nay or yea. Mr. Long- 
bottom, who is well qualified to speak in regard to the 
matter, said, in effect, Now is the time to act, if at all!“ 

2. The manufacturers did not want an exhibition ran 
over their heads: they would be willing to fall in if their 
hands were forced, but they really did not think that they 
wanted another exhibition for another year or two, and some 
said plainly that they would not desire it then. 

3. The majority of opinion adverse to a thorough-going 
effort at an early date was a very narrow one indeed. 

Now we do not for one moment wish to underestimate 
the importance of the Association— it is the largest organisa- 
tion, numerically, that we have representing our electrical 
manufacturing interests, though the vote at the meeting 
was only 9 to 8. Nor do we doubt that were the 


members of the Association to entirely withhold their 
support from such а show it would seriously suffer. But 
we would urge that while the matter is still under con- 
sideration, the manufacturers should look at it in the 
broadest possible manner from the standpoint of the elec- 
trical industry, and not purely from the direct-return 
and personal interest point of view. We venture to 
suggest that most of those who took part in the discus- 
sion referred to would profit from the early booming of elec- 
tric lighting and power in any large industrial centre. 
Then, again, as the contracting interests stand to gain 
also from any such booming, is it an altogether impos- 
sible suggestion that some valuable co-operation and support 
might be looked for from that direction? Is not the 
honorary organiser of the Manufacturers’ Association also 
the honorary organiser of the Contractors’ Association ? and 
is not this one of those matters in which reconciliation and 
co-operation might lead to an excellent result for the good 
of all parties? We know that there is a feeling that some- 
times by one firm exhibiting a rival is aided and the 
exhibitor is little the better, but we do not regard isolated 
instances of that sort of thing as а strong argument against 
the holding of a really large and representative exhibition. 
We incline to the view that electric light and power supply 
are bound to make headway the more popular the knowledge 
of, and acquaintance with, them become. 

May we remind that one of the most powerful influences 
which led to the organisation of the Olympia Show of 1905 
was the success of the Gas Exhibition that preceded it. Are 
we to wait until the gas interests make another big effort, 
and then to follow on their heels? The very narrowness of 
the majority against exhibiting seems to us to be a call for 
& canvass of the electrical manufacturing and supplies trades 
and of the principal electrical contracting firms, to see what 
is the real feeling. When important electrical exhibitions 
are promoted in some of the principal industrial and 
populous centres, boycotting does not pay. The Newcastle 
exhibition was a case in point. True, members of the Asso- 
ciation were not nominally present, but their exhibita were, 
and there are such things as local agents, as some of them 
then found out. 

The object of the Association no doubt is good in so far as 
it is designed to keep out private promoting parties, whose 
desire it may be to run electrical exhibitions mainly for 
their own personal profit, leaving exhibitors to make 
whatever they can ufter they have borne a heavy burden of 
expense. But let us not keep out the poachers for the mere 
sake of doing so. Weare confident that, as the result of the 
investigations and negotiations of the last month or two, the 
Association Committee will have more satisfactory material in 
hand to guide it than the mere showing of hands at the 
meeting mentioned. 


— 
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We understand that the Committee will meet on the 16th 
inst. to consider this and other matters, and we hope that 
the views to which we have given expression above will have 
a sympathetic consideration. We do not wish to advocate 
an exhibition if it is not felt that it is needed, but let there 
be very strong evidence that such is the case before a definite 
decision is pronounced. 


AMERICAN commercial methods are 

(oe Nus ons: frequently rated at higher efficiency than 

A Suggestion. those appertaining. in this country, espe- 
cially as applied. to the electrical industry. 
Whether or not the actual results confirm this opinion, is a 
debatable point ; but the efforts made in America to attain 
this efficiency are certainly greater than similar efforts in 
Great, Britain, and this is amply proved by the report to hand 
of the Thirtieth Convention of the National Electric Light 
Association, held at Washington, U. S.A., June 4th to 7th, 
when we compare it with the deliberations of the Convention 
of the I.M.E.A. recently held at Sheftield. 

In the chairman’s opening remarks at Washington, he refers 
to a previous Convention held in that city some thirteen years 
ago, and states that then the dominating thought was tech- 
mical, mechanical and electrical. The American, in whatever he 
does, moves rapidly. In operating limitations development 
toward the practical, if not the ideal, has about been reached, 
and now the predominating thought in a Convention such as 
this, while giving due regard to engineering problems, tends 
more especially to the commercial development, and in broad 


questiong of management which, in the highest sense, affect | 


oor relations with the general public." 

We certainly do not concur with the proposition that 
‘development towards the practical, if not the ideal” in 
operating limitations, has in any way been approached, but 
we do agree that the predominating thovght must be 
given to the commercial development of the industry. We 
cannot say that the deliberations of the American Con- 
vention were in any way more brilliant than those of the 
Sheffield Convention, where individual opinions were given 
and desultory discussion was held which fizzled into nothing- 
ness, but in this country there is something radically 


wrong with the present system of discussing matters of 


really national importance, among which all questions 
relating to the future development of the electrical industry 
undoubtedly rank. 

It appears to us to be absolutely farcical that an individual 
should devote a great amount of time and labour in the 
production of a paper upon a given subject, and that after- 
wards a number of individuals should devote their energy 
and eloquence to prove that such time and labour has been 
hopelessly wasted. In America the method appears to be 
totally different. We infer from the proceedings that a 
Committee is formed to consider each subject set down for 
discussion at the Convention next following, and to one 
member of each Committee is allotted the task of setting 
forth the views arrived at by the whole. 

A system similar to this could, with advantage, be adopted 
by the I.M.E.A., and we throw out the following suggestion 
which probably the newly-elected Council of that body may 


deem not unworthy of consideration. To save time and . 


expense of travelling, district Committees may be formed and 
а subject for consideration at the next Convention allocated 
to each. The subject would be discussed from time to time 
daring the year, and a member of the Committee, preferably 
the secretary,appointed to frame the paper. The subject 
would then be presented to the Convention in & mature 
form, and would represent the opinions of a section of the 
country instead of an individual only. The co-operation of 
members thus enjoined would tend to benefit the Associa- 
tion in а greater degree than the present system, which simply 
brings to the fore the individual at the expense of .the 
minds toleration, and commiseration of the majority of the 
members, 


A further advantage accruing from the adoption of such 
8 course would be that each district would have represen- 
tation upon the Council of the I.M.E.A. The present con- 
stitution of the Council is glaringly defective, as not a 
single representative of the metropolitan area has been 
elected. 


| WE had an opportunity in the Erkc- 
The Faculty of IAI. REVIEW for February 1st last of 
th 5 calling attention to the Advisory Board of 
University, Business Men, recently created to co- 
operate with the Faculty of Commerce of 

the University at Birmingham. Within the past week or 
so the Board has issued a “ précis” of the objecta of the 
Faculty, a circular which is addressed to large employers 
of labour and others, drawing their attention to the assist- 
ance which the Faculty of Commerce is now prepared to 
give to the commercial community. The circular sturts 
by pointing out in very reasonable language that the men 
who have been trained, and have become thoroughly com- 
petent to undertake the departmental administration of 
large concerns do not, as a rule, prove quite successful 
when advanced to the position of general managers. When 
the opposite plan is adopted of promoting to the general 
managership a clerk from the commercial department, 
the results: are also liable to be disastrous, because the man 
has not sufficient knowledge to control the departmental 
experts under him. It is also well remarked that in such 
business houses as banks, the strict discipline necessary 
in subordinate grades of service does not tend to develop 
that sound and quick judgment which is required by the 
supreme head. The circular goes on to say that the aim of 
the Faculty of Commerce is to devise a system of training 
which, following upon a liberal education, shall be a suitable 
instruction for a general manager ; that, indeed, the Faculty 
shall do for commercial work similar in character to that 
undertaken for the army by the Royal Military Academy, 
and the Royal Military College. It is added that several 
members of the Advisory Board of eight gentlemen who sign 
the précis have already selected employés from among the 
graduates of the Faculty, and that they are satisfied with the 
results. The course of training lasts three years, embracing 
subjects specially chosen to bring out the broader qualities 
necessary in men who aspire some day to fill positions of 
great responsibility ; the syllabus being given in full in the 
* Programme of Study” contained in a pamphlet by the 
Dean of the Faculty (Prof. W. J. Ashley) entitled, ‘ The 
Faculty of Commerce in the University of Birmingham, ita 


Purpose and Programme." 


THE use of naked conductors carrying 
high pressure currents i8 80 infrequent in 
this country, except on railways or other 
enclosed property, that it is not often that questions of 
liability for actiong caused thereby come before the Courts for 
discussion. In America, however, actions of this kind 
appear to be very frequent. In a curious case recently noted 
іп 7ле Central Station, an action was brought in the State of 
New York by a boy to recover damages against a power com- 


Uninsulated 
Cables. 


. pany for injuries sustained in the following circumstances. 


It appeared that the company had conductors suspended in 
a street. The conductors were generally insulated, but at 
one point where they passed over a tree they were not 
insulated. The boy climbed the tree from the street and 
sustained a severe shock. The first Court held that the 
company were not liable; but the Supreme Court reversed 
this decision. In the course of the judgment it was 
stated : “ This was a little tree abounding in branches 
almost extending to the ground, just such a tree as 
a small boy in any community would be attracted to. 
It is idle for the appellee (i. s., the defendant company) to 
insist that it was not bound to have reasonably expected 
the small boys of the neighbourhood to climb that sort of а 
D 
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tree . . . . The immemorial habit of small boys to climb 
little oak trees filled with abundant branches reaching 
almost to the ground, is a habit which Corporations stretch- 
ing their wires over such trees must take notice of. This 
Court, so far as the exertion of its power in a legitimate way 
is concerned, intends to exert that power so as to secure, at 
the hands of these public Corporations, handling and con- 
trolling these extraordinarily dangerous agencies, the very 
highest degree of care and skill.” Although we may be 
astonished at the high-flown language used by the Supreme 
Court, there can be no doubt that the principle underlying 
the judgment is derived from, and still recognised in, our 
English Courts. A man must not leave a dangerous 
machine in such a position that children of tender years, in 
the ordinary course of play, may come in contact with it. 
We recall one case, in which a wooden fence adjoining a 
highway was in an unsafe condition. A child climbed upon 
it, with the result that it fell and injured him. The owner 
of the fence was held liable. 


— Á — 


It is reported in Berlin that the“ ma- 
gistrate is having information collected 
in respect of all independent electric 
lighting installations in that city, that is, of those which 
generate their own supply of energy. "The object in view 
is the proposed imposition of an electricity tax. It is 
calculated that the number of self-contained installations of 
the kind is approximately 500 and that they have a very 
considerable output. The Berlin Electricity Works Co., 
which has a monopoly ef private supply, has to pay a tax 
to the Municipal Council for the use of the streets for the 
laying of cables, but the independent plants have hitherto 
been free from taxation, although it is not stated that they 
make use of any portion of the streets in connection with 
their systems. It is alleged that the working of these large 
installations has a disturbing effect and is injurious from 
the hygienic point of view, and that the levying of a tax 
would therefore be justified. "This allegation is, however, 
deemed to be absurd, and later information on the whole 
question represents that the idea of taxation was suggested 
by a municipal official and readily seized upon by a few 
municipal councillors. The scheme, according to further 
details, does not aim at the owners of self-contained in- 
stallations which produce light and power for their own 
particular use, but at the proprietors of the many plants 
which are employed for supplying blocks of buildings and 
which are termed block installations. It is considered that 
the scheme for imposing a tax on these plants will not 
receive much support in official quarters and that it is 
therefore foredoomed to failure. 


A Berlin Elec- 
tricity Tax. 


HERR SCHAFER, a well-known coal gas 
Death-Roll of engineer of Germany, has recently been 
Paraffin, Gas making a collection of the accidents that 


5 in occurred throughout the whole Empire of 
Germany, Germany during the year 1906, in which 


j human life was lost or imperilled by the 
use of the more common artificial illuminants and heating 
agents. The figures, omitting all cases where the fires or 
explosions harmed property only, are as follows :— 


Coal Elec- Petrol- Acety- 
No. of gas. tricity. eum oil. Spirit. Benzine. lene. 
Accidents ... 112 42 199 119 53 24 
Men killed. 41 35 127 58 15 10 


Men injured... 149 46 218 140 62 34 


Calculation shows that paraffin was responsible 44°4 per 
cent. of the deaths, denatured alcohol for 20°3 per cent., 
coal gas for 14:8 per cent., and electricity for only 12-2 per 
cent. A great many of the fatal electrical accidents were 
due to carelessness, drunkenness and foolhardiness, while 
two were caused by endeavours to obtain a surreptitious 
supply of current. Less widely used heating and lighting 
agents, such as pressure and suction producer gas, air gas, 
blast furnace gas, oil gas, aud compressed coal gas, are 
excluded from Herr Schifer’s table and figures. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


(Conclutled from page 5.) 


Depreciation. 

Ir is to be regretted that Mr. C. H. Yeaman in presenting 
the subject of ** Depreciation " for discussion, did not pro- 
vide suflicient material to allow the members of the M.E.A. 
much scope for the expression of their opinions. At the 
outset the writer stated that he ** anticipates the expression 
of very varied opinions upon the views and arguments put 
forward," and that the discussion would **tend towards & 
more general agreement as to the best and safest course to 
adopt." We have, however, failed to find any“ views 
other than extracts from various sources, and of “ argu- 
ments " there are none; but the words of the writer's own 
summing up, that“ he has very briefly (?) endeavoured to 
assert the fundamental importance of acknowledging, rather 
than ignoring, the existence of depreciation," convey a fairly 
good idea of the importance of the contribution. 

Now, why it should be made compulsory to wade through 
21 pages of the I.M.E.A.’s Proreedinys in order to arrive at 
the conclusion that it is important to arknomledye the exist- 
ence of depreciation, we cannot understand. Will Mr. 
Yeaman, or anyone else, inform us of any undertaking, 


municipal or otherwise, that does not acknowledge such: 


existence? A 

lt is a poor compliment to pay to the intelligence of 
municipal engineers and chairmen of electricity committees 
of this country, to be called together in conference, simply 
for the purpose of arknomledging the existence of depre- 
ciation, and then, after “ the expression of very varied 
opinions," * to the accountant is left the precise calculations 
necessary to deal with every given case." 

In our opinion, it is a pity that this opportunity should 
have been lost for placing before the members of the 
Association a definite system of depreciation which might 
have been adopted generally by all local authorities. 

There is one point mentioned in Mr. Yeaman's paper, 
that we particularly emphasise, viz. : *It is very desirable 
that the expenditure upon each item, and against each 
sanction, should be shown, or at least known, by the 
accountant, and also that the amount redeemed should be 
ascertainable, 8o, in the event of displacement, the exact 
amount outstanding can be wrttten off." This is not only 
desirable, but should be made compulsory by the Local 
Government Board, and is, as a matter of fact, now insisted 
upon by the L.G.B. auditor in the Metropolitan area. 

It is positively certain that should compulsory depreciation 
be established, a standard system of prime costing must also 
be instituted; the “too common practice of lumping all 
sanctions tovether on one side of the capital account," 
should certainly be abolished. The importance of accurate 
accountancy in municipal electricity undertakings i8 on a par 
with the importance of skilful engineering : why then should 
not accountants be admitted to the deliberations of the 


I.M.E.A., and papers of a similar nature to that under review 


be dealt with from the accountancy side, as well as from the 
engineering side ? If this were so, we venture to state that 
the Annual Conventions would be of more value and impor- 
tance than they are at present. Viewing the paper on the 
whole, it may answer some useful purpose, if only to serve 
as an object lesson in how not to deal with the subject. 


DISCUSSION. 


The discussion on this paper was opened by Me. Ковт. HAMMOND, 
who had apparently come to the conclusion that it was not practi- 
cally possible to follow the author's precepts, even if desirable, for 
he remarked on the difficulty of putting by both for depreciation 
and other things, especially in a new industry. Furthermore, if 
greatly improved plant were obtainable, it would pay to scrap the 
old plant and install the new. He disagreed with those London 
authorities who were paying off loans on a 42 years’ basis, and yet 
placed nothing to depreciation; in such cases the sinking fund 
should be supplemented so as to redeem the loans in 25 years. He 
believed in the soundness of dividing loans up according to the 
purposes for which they were applied, and urged that properly 
applied sinking funds would largely obviate the necessity for 
separate depreciation funds. 
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Mr. LEONARD ANDREWS agreed with the author as to the wisdom 
of providing a reserve fund, which could be used in purchasing new 
plant when necessary. It would be unwise to make depreciation 
compulsory, as it would often entail subsidies from the rates, and 
prices might have to be increased. 

Влпл= STEVENSON referred to the satisfactory state of Edin- 
bargh finances, putting in a plea for sound finance. He believed in 
having both reserve and depreciation funde—but not in disposable 
"profits" which might benefit the general ratepayer at the cost of 
the electrica] consumer. 

Мг. W. W. Lackir, advocated paying for all repairs to plant 
out of revenue, writing off capital the estimated depreciation each 
year, and ing renewals to the capital account. He further 
advocated the creation of suspense funds for the gradual paying off 
of heavy items of expenditure, such as was incurred in Glasgow by 
the change-over in supply pressure. In his opinion, appreciation 
had to be placed against depreciation; nearly all concerns were 
saleable at good figures. | 

Alderman PEABsON remarked that so long as you had the money 
to replace things it did not matter what form it appeared in. It 
was necessary to provide another fund to draw from for renewals, 
in addition to the sinking fund. He referred at some length to the 
relative position of the companies and municipalities in this 
matter, and to the divergence of opinion which existed as to 
exactly what depreciation should be allowed. He did not believe 
in entirely relieving the coming generation of responsibility in 
regard to the plant when it came into their possession. 

Mr. Yeaman, in replying, pointed out that all he wanted was 
some other fund, which could be drawn from if necessary, in addi- 

tion to the sinking fund, which obviously could not be drawn from. 
If it were possible to pay out of revenue the depreciation in value of 
plant which was being scrapped, in any one year, then the under- 
taking was too wealthy, and was charging its consumers unduly ; 
while if the same course were followed, with normal revenue, a bad 
result for the year would appear. He concluded by urging the 
necessity of accumulating some fund for withdrawal purposes, if 
sound finance was to be ensured. 


Photometry in Central Stations, 


The paper on “Photometry,” read by Mr. Robert 
McCourt, was the means of gaining for him the Association’s 
Travelling Studentehip ; it was the only one submitted with 
that object, but was regarded by the Council as so good that 
it deserved the reward. The author 1ightly emphasied the 
importance of giving more attention to the subject of photo- 
metry than it had received in the past, especially in view of 
the increasing severity of competition ; and the fact that the 
advocates of incandescent gas lighting invariably base their 
arguments on the initial candle-power of the mantles, which 
falla off so rapidly after a short period of use, renders it 
necesrary to be able to take measurements of the candle- 
power of lamps m situ. The author briefly summarises the 
fandamental principles of photometry, and passes on to 
describe the system in use at Harrogate, where, under Mr. 
6. Wilkinson, the testing of glow lamps has been developed 
to such an extent that now from 20,000 to 30,000 lamps 
pass through the department per annum. 

The lamps are first tested for watts consumed at normal 
voltage, those falling beyond specified limits being rejected; 
200 lamps can easily be tested per hour. Next, the candle- 
power is measured, a Bunsen photometer head being used, 
with a scale reading direct in candle-power. The lamp 
under test is rotated at 200 R. P. u., and the pressure is 
maintained accurately at the normal value. This test is 
performed at the rate of 150 lamps per hour. Lamps which 
pass the teste satisfactorily are marked on the glass bulb 
with etching fluid. The limits prescribed are as follows :— 


100 volts. 200 volts. 

Tota) Watts Total Watts Limits 

watts. per. c. v. watts. per c.r. of c.i. 
5 С.Р. ee 26 4° 28 45 from 4-65 
8 С.Р, ee 34 4° 36 4°25 7-9 
16 c.P. беа 66 3-75 68 4 14-18 
$5 С.Р. .. 100 375. 108 4 22-28 
32 C. p. .. 180 3°75 140 4 28-36 


Since the introduction of the system in 1905, a marked 
Improvement has taken place in tbe quality of the lamps 
submitted ; in January, 1906, 85°7 per cent. passed the 
tests, while in January, 1907, 91°3 per cent. were certified. 
The paper concludes with a description of the Harrison 
portable photometer. While there is little novelty in the 
paper, it will, no doubt, be useful to engineers who con- 
template the adoption of a system similar to that which has 
proved so successful at Harrogate. 


DISCUSSION. 


A desultory discussion followed the reading of this paper. 

Mr. GEORGE WILKINSON (Harrogate) referred to the success 
attending his method of supplying tested lamps in Harrogate. 

Prof. Е. Н. Crapper testitied to the value of a lamp which came 
up to its marked value, Mr. A. J. Cridge (Sheffield) and Mr. Robt. 
Hammond both criticised the wide limita of candle power in the 
Harrogate specification, and Mr. F. Ayton (Ipswich) remarked on 
the advantage of photometric measurements in the case of shaded 
lights, which were apt to deceive the consumer as to their true 
value. | 

Mr. Haypn HARBISON said the most interesting point was the 
degree of accuracy to be aimed at in testing for the consumer, as 
with a 10 per cent. limit many more lamps could be tested at lese 
cost. He thought people were beginning to doubt the accuracy of 
photometric tests, as being dependent on the vision, but he 
reminded his hearers that most measurements were similarly 
dependent in some degree on the vision. He considered that the 
flicker head, in which it was only a case of eliminating the flicker, 
and not a case of balancing, as with the grease spot, was by far the 
most accurate in a general way. 

Mr. C. Furness (Blackpool) startled tbe meeting by a recital 
of drastic measures employed in Blackpool, where any 
16-c.». lamps testing over 51 watts or giving less than 
10 С.Р. were smashed and not returned to the maker. Very 
few of his consumers availed themselves of the testing facilities 
offered by his department. He considered that it really 
rested with the consumer what standard of light he should use, 
the engineer’s business was to supply energy. 

Mr. McCourt, in reply, pointed out that the limits of candle- 
power adopted at Harrogate were the same as adopted by the 
Engineering Standards Committee. As a result of tests of Osram 
lamps, be came to the conclusion that some sort of specification 
would be necessary for metallic filament lamps. In Harrogate they 
used moral suasion with the local contractor, who ayreed to supply 
only tested lamps to the consumers. 


Alternating-Current Distribution. 


Considering the highly technical character of the audi- 
ence, it is somewhat surprising that Mr. A. J. Cridge should 
have thought it necessary to devote one-third of his paper to 
the elementary theory of alternating currents.  Perhaps— 
dread: thought !—the author doubted the highly technical 
abilities of his hearers ; certainly colour is given to this 
suggestion by the apologetic paragraph at the end of his 
paper, in which he says, * As a rule, central station engi- 
necrs have not the time to investigate these matters at first 
hand, and the theoretical knowledge gained through a 
technical college training is apt to become very rusty when 
exposed to the variable weather of practical experience.” If 
that be so, so much the worse for the undertakings in their 
charge—not that we endorse the implication. 

Coming to the gist of the paper, it appears that there are 
831 electric А.С. motors, of 7,000 U. p., connected to the 
Sheffield Corporation's mains, and consequently the power 
factor at times falls to a low value, loading the generators 
and mains with a large idle current. In fact, the power 
factor is often even lower than 0:707, at which value the idle 
current becomes equal to the useful current. In the evening, 
when the lighting load comes on, there is, of course, a marked 
improvement, the power factor rising to over 0:9. To remedy 
this trouble, it bas been decided to install a synchronous 
motor in the old generating station at Sheaf Street, and to 
run it light with over-excited fields, the machine then acting 
as a condenser supplying the idle current on the spot, and 
relieving the mains and generators. The motor will be of 
600 kilovolt-amperes capacity, and will cost about £800 ; 
the consumption of energy to run it will be some 3? units 
per hour, costing, at 1d. per unit, and 15 hours a day for 300 
days in the year, £150 per annum. Adding capital charges 
the total cost will not exceed £200 a year, while the capital 
charges alone on the mains and generators set free, will be 
£300. Apart from theoretical considerations, a turbo- 
generator at Sheaf Street bas been experimentally run as a 


motor with over-excited fields, and the resulta were found to 


warrant the course indicated above. The author makes no 
claim for novelty on behalf of the system, which has been a 
common-place of alternating-current theory since the earliest 
days, and has frequently been applied in practice. Inciden- 
dentally, he mentions that а 120-н.р. motor driving a D.c. 
generator, which is normally loaded to not more than 40 H.P., 
has been run for some time with 50 volts on the А.С. side 
instead of 200 volts, the normal pressure, with a marked 
reduction in the consumption of energy as the result, the 
power factor also being raised from 0°35 to 0:9. 
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DISCUSSION. 


Mr. Е. LANGLEY (Sheffield) thought the method proposed would 
be even more efficient than Mr. Cridge had shown, as cable losses 
would be diminished. A synchronous motor with some fly-wheel 
effect, would take up sudden variations in load and steady the 
lighting. 

Mr. С. H. Yeaman (Hanley) suggested that discarded alternators 
might be fitted with fly-wheels, and adopted for supplying wattlesa 
currents; this would save special expenditure on plant for the 
purpose. | 

Mr. C. TURNBULL (Tynemouth) thought the comparatively low 
pressures at Sheffield resulted in a proportionately large idle 
current ; he further suggested that, as change of speed was necessary 
for fly-wheel effect to be felt, the advantage of fitting fly-wheels to 
synchronous motors running with conetant periodicity was not 
apparent. 

Mr. S. L. Pearce (Manchester) said that the question of dealing 
with low power factors such as obtained in the works of largo con- 
sumere, would have to be considered in Manchester. The lowest 
power factor recorded with him in such a works was 7, and it was 
easily compensated for by over-exciting the synchronous motor- 
generators in tbe sub-station. He hoped that it would toon be 
possible to obtain static condensers for use with step-up trans- 
formers. 

Mr. R. McCovat, Mr. W. J. Ѕожтев (Bray) and Mr. A. A. Day 
(Bolton) also spoke; Mr. CDR, in reply, pointed out that 
their decision to install a 600 or 700-kw. machine, as indicated in 
the paper, was the outcome of succestful experimente, and the 
PRESIDENT (Mr. Fedden) referred to tbe possibility of getting a 
‘bad leading current by putting in too many synchronous motors. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The Statter Time Lag Relay. 


The SwiroHGEAR Co., Ілтр., of Newhall Street, Birmingham, 
recently issued a new leaflet (No. 30) dealing with this Patent 
Time Lag Relay. The latest form of this device is illustrated 
in the accompanying figure. It is a new arrangement of 
Statter’s Patent Time Lag and is convenient for the application 


Fira. 1.—STATTER ПЧМЕ Lac RELAY. 


of the inverse time element principle to existing motor 
starters, л.с. switckes and the like. Ав illustrated, it is arranged to 
act on the no-load magnet of a starter, and the connections are 
merely electrical ones which can be made quickly by any com- 
petent wireman. The relay is aleo made to couple by electrical 
connections only to the trip coils of either circuit breakers or oil 
switches; the connections recommended are similar to those for 
the induction relay. In this case the trip coil is normally short- 
circuited and the short removed by the relay, in contradistinction 
to the pc. method of operating a motor starter where the magnet 
included in the shunt circuit of the machine is normally energised, 
but is short-circuited, and de-energised by the relay at the moment 
of its action. 

The action of this relay in short-circuiting the no-load coil is 
claimed to be positive and definite, and to do away with the trouble 
that bas been experienced with the overload arrangement as applied 
to starters. For the satisfactory application of the inverse time 
limit principle to all circuit-breaking devicer, modern practice 
demands two styles of curve, both of which the Switchgear Co. can 
give: (а) a relay with the inverse time limit principle acting 
throughout a limited range and afterwards opening instantaneously ; 
(b) a relay with the inverse time limit principle acting throughout 
its whole range. 

The first-mentioned pattern of Statter’s Time Lag is suitable for 
motor protection. Here the persistence of an overload equal to 
three or four times the normal load of the motor would do damage 


to the commutator and brushes; at this point, therefore, the relay 
to protect the motor fully must act instantly. 

For a central station network controlled by circuit-breakers or 
oil switches, such a relay would be useless. Here overloads exceeding 
ten times the value of the normal load may at times surge through 
the cables, and it із at this moment that discriminating action is 
needed. The second type of relay must, therefore, have a curve 
which becomes a symptotic to a line representing a small interval 
of time on overloads of the greatest magnitude. The first pattern 
of the lag as a direct attachment to circuit breakers has been 
supplied to the Admiralty for several of their dockvards, and is also 
being supplied for industrial purposes generally. The second 
pattern is now being introduced to central station engineers for 
mains protection. 


New Recording Voltmeter. 


Messrs. J. W. & C. J. Рніиттрв, of 23, College Hill, Е.С. (the 
Bristol Co.), bave lately introduced in this country & new recording 
voltmeter for both direct and alternating current. The recording 
voltmeters manufactured by the Bristol Co. bave been extensively 
adopted, but up to the present it has been necessary to furnish the 
instruments with entirely different current coils, according as they 
were to be employed upon K. c. or D.C. circuits. In many eleotric 
plante both alternating and. direct currents are generated, and if 
the same voltmeter can be used equally well for recording eitber 
kind of current, a valuable advance has been made. 

This has been accomplished in a special portable form of the 
instrument, shown in the accompanying illustration (fig. 3). The case 
is provided with a handle and levelling screws for convenient trans- 
portation and adjustment. The door is open, showing the con- 
struction and manner of cperation. The novel features and 
improvements claimed for this instrument are that it is equally appli- 
cable to both alternating and direct current; that it requires only 
one-third as much current to operate circuits as it was necessary for 
the older design for alternating currente ; that it is more sensitive to 
very slight variations of voltage; that the chart graduations are 
nearly uniform on both sides of the working range; and that the 
portable form of the instrument in its carrying case is only half 
the size and weight formerly required. 

The solenoids shown in the illustration are so connected, that 
when current is passing through them in series, the movable solenoid 
wil be repelled from, instead of being attracted toward, the 
atationary one. The movable solenoid is mounted on a frictionless 
knife-edge multiplying device, which transmits its motion to the 
pen arm, carried by the knife-edge blade. This simple multiplying 
device permits the solenoids to be located very near each other, 
and consequently the magnetic field is uniform throughout the 
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Fic. 2.—'' SIMPLEX " SPRING CLIP. 


motion of the solenoid, resulting in the desirable scale divisions of 
the chart. By making the construction of the solenoids so that 
there is repulsion instead of attraction, the mutual inductance 
between them is neutralised, thus making the same instrument 
suitable for recording either alternating or direct current. The 
instrument is independent of the rate of alternations, and is 
compensated for changes of atmospheric temperature. 


Surface Wiring in Damp Situations. 


It is bad practice to erect conduits and fittings in direct contact 
with damp walls, such as in boiler-houses, laundries and other 
situations where steam is constantly present, as a large amount of 
condensation takes place and moisture runs down the face of the 
walls, so that the conduits are continually subjected to the drip. 
This is not only detrimental to the exterior surface of conduits, but 
also causes undue condensation inside. 

The best method of obviating this is to fix conduite some distance 
away from the wall itself, and hitherto although this has been 
practicable it has been a matter of considerable difficulty. With 
the new spring clip (fig. 2) introduced by 8Імрікх Conpuits, LTD., 
it can be easily accomplished without adding materially to the 
cost of the job. 

These olips are manufactured from a etout steel strip of springy 
nature, and are drilled in the base with a 3“ hole to take a screw, 
and the tips are also provided with holes to take a split pin, thus 
preventing all possibility of the conduit slipping out after erection. 


* 
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Simplex wall fasteners can claim an advantage as regards 
labour over the ordinary method of plugging walls. They are 


Fic. 3.— NEkw BBisToL RECORDING VOLTMETER. 


e 
made of hardened steel and will not fracture when driving into · 


cement-faced, brick or patent fire-proof walls. 


Dynamometer for Testing Rubber, &c. 


À convenient form of dynamometer, suitable for testing rubber, 
wires, fabrics, paper, &c., has been patented by Messrs. A.-D. 
Сптавр Prts, of Paris and 6, Holborn Viaduct, Е.С. 

As shown in the accompanying illustrations (fig. 4), it consists of a 
cast-iron table provided with a horizontal spring balance, which 
carries one of the jaws to hold the test-piece. Means are provided to 
recalibrate the spring, and the pointer is arranged so as to remain 
at the maximum indication on the breakage of a specimen, thus 
recording the breaking load. The load is applied either with a 
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Fic. 4.—DyYNaMOMETER FOR TESTING RUBBER. 


hand-wheel and bevel-gear for quick motion, or through worm-gear 


for heavy loads at low speed, and pulsating stresses of any desired 


amplitade can be applied by means of an eccentric gear, at 
adjustable speeds. Samples can be tested in a bath, by means of 
which the temperature can be varied; and the apparatus also 
provides for compression, plasticity, repeated bending, wear and 
friction teste, so that it is capable of being applied to a large 
number of purposes. i 


GRAPHITE LUBRICATION. 


IsptcaTions аге that the field of lubrication is about to be revolu- 
tionised by what is known as the “ Acheson Effect” in the treat- 
ment of graphite. It has long been known that graphite is a very 
good lubricating body, and many have endeavoured to suspend it 
in a liquid in order that it may more efficiently and thoroughly 
enter the field of lubrication. Up to this time all such efforts have 
failed, but Mr. Е. G. Acheson, the discoverer of the process for making 
artificial or manufactured graphite, as well as carborundum, has 
invented a process whereby his unctuous graphite remains per 
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manently and thoroughly suspended, not only in oil, but/also in 
water, in which form it may take the place of oil for many] clasees 
of lubrication. 

Last year Mr. Acheson discovered a mode of producing a fine, 
pure unctuous graphite, and endeavoured to utilise it as a 
lubricant. He found that in the dry form, mixed with oil or 
grease, it was easy to handle, but in his efforts to suspend it in oil, 
he met the same troubles as were encountered by his predecessors 
in this line of work. The graphite would quickly settle out of the 
oil, which told him that his unctuous graphite was similar to the 
natural product and obeyed the same laws. 

In 1901 Mr. Acheson had engaged in a series of experiments 
having as their object the prodaction of crucibles from artificial 
graphite, and had made several cxperiments on clay with vegetable 
extracts. Tannin was one of the articles used, and he found thata 
moderately plastic, weak clay, when treated with a dilute solu- 
tion of gallotannic acid or extract of straw, was increased in 
plasticity. 

It was in the latter part of 1906 that Mr. Acheson realised that 
possibly tannin might have the same effect on graphite that it had 
on clay. When he tried it, the results were satisfactory. Experi- 
ments made with unctuous graphite of Mr. Acheson’s manufacture, 
which might properly be termed disintegrated unctuous graphite, 
have bsen most interesting. One of these experiments was as 
follows :— 

To one sample of this graphite plain water was added, and after 
rubbing it in a mortar it was poured into a test tabe. To another 
sample of the graphite and water a little gallotannic acid was 
added, also a few drops of ammonia, the latter not being absolutely 
necessary, but having been found to improve the result with some 
waters. This second mixture was rubbed in a mortar, as in the firat 
case, aud then it was poured into a second test tube. Both tubes 
and their contents were thoroughly shaken and simultaneously 
placed in a rack to settle. When about two minutes had elapsed 
after the shaking, it was found that the graphite in the plain water 
had completely separated from the water, not being miscible there- 
with, while the mixture of water, graphite, tannin and ammonia 
remained as black as when originally shaken up. The graphite 
was thoroughly suspended, and showed no disposition to settle or 
geparate. 

Next, from a bottle containing a quantity of graphite, water, 
tannin and ammonia, which had 
been mixed some weeks, a quan- 
tity was poured into a glass funnel 
containing one of the finest filter 
papers made in America. The 
deflocculated graphite тап through 
| the fine filter paper and collected 
u - as black asever in the tube below, 
apparently unchanged. Its pas- 
sage through the paper was re- 
markably rapid, leaving no doubt 
that it was thoroughly mixed. 
| Mr. Acheson has obtained this 

“ effect" with amorphous bodies 
generally, such as alumina, lamp- 
black, clay, graphite and siloxicon, 
the only exception being mag- 
nesia, which needs further tests. 

In its deflocculated condition, 
as produced by Mr. Acheson, 
graphite has a condition of fine- 
ness far beyond that attainable by 
mechanical means. The Acheson 
Effect” not only makes it possible 
to cause graphite to remain sus- 
pended in water for an indefinite 
period of time, but also gives it 
the further advantage of prevent- 
ing rust or corrosion while associ- 
ated with water. 

After he had succeeded in de- 
flocculating graphite, and causing 
it to remain suspended in water, 
Mr. Acheson turned his attention 
to the problem of replacing the water with petroleum. The desired 
result was eventually accomplished. The writer has witnessed the 
suspension of deflocculated graphite in water, has seen the water 
removed, and the deflocculated graphite suspended in oil and 
passed through the finest filter paper, the graphite remaining 
suspended thereafter. 

Having accomplished these resulta, Mr. Acheson feels assured that 
he can meet any demand fora lubricant where oil is preferable and 
evaporation of his water lubricant might be objectionable. It 
should be understood in this connection that the very lightest and 
thinnest of oils, in conjunction with deflocculated graphite, can be 
used in the place of the heavy and expensive lubricating oils of the 
present day, while the lasting qualities of these graphite lubricants 
will be greater than those of the oil lubricants heretofore used. 

There is no end to the possible application of the deflocculated 
graphite as a lubricant with oil or water, and its cheapness will 
make it a powerful competitor of oil lubricants. Mr. Acheson gave 
carborundum to the world, and it is remarkable that expcriments 
along the same lines should have resulted in this new lubricant in 
ite varied forms, for carborundum is the hardest known abrasive, 
while graphite will take the place of oil. 


Thetford Lighting.—The T.C. has requested Messrs. C. 


Barrell and Sons to quote terms for lighting the town by electricity. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 

~ lished unless we have the writer's name and address in оит possession. 


Vacuum Tube Lighting. 


Seeing in this week’s issue an extract from an American 
contemporary regarding the Moore vacuum tube light 
reminds me that in the 7leninating Engineer (New York) 
for May, there appears the following paragraph :— 

* (n April 29th the Moore Electrical Co., of Newark, 
New Jersey, sent, et the  Hamburg-American liner 
Deutschland, two men and apparatus for two installations of 
the Moore light in the largest automobile garage in Europe, 
located in London. This is especially interesting, because 
it is the first foreign installation of the Moore light." 

So far as I am aware no note of this has appeared in any 
of the electrical Press, which is a matter for regret to many 
poor benighted “provincials” like myself, who look for 
light and leading to the Metropolis. 

It may be of interest to mention that when preparing my 
paper on “ Illumination " for the Glasgow Local Section of 
the I.E.E., I was in communication with the Moore Elec- 
trical Co., and was informed under date, February 9th, that 
they were not then quite ready to ship any apparatus abroad. 
Since then, however, Mr. Moore, on April 26th, read a 
paper to the American Inst. E. E. giving all details of his 
apparatus. 

It will be interesting to learn how the system will work 
in this country. 

John D. Mackenzie. 

Glasgow, July 5/h, 1907. 


Bankruptcy Proceedings.—Edgar Peckham. 


The directors of the Malleable Steel Castings Co. (1906), 
Ltd., have had their attention called to a report in your 
issue of June 28th last, of the public examination of one 
Edgar Peckham, from which it appears that he stated that 
he attributed his insolvency partly to the non-success of the 
said company. It is obvious that such a statement is calcu- 
lated to do the company considerable injury, and I am 
instructed to emphatically deny the insinuation that the 
company is not a success, and to ask you to give the same 
publicity to this denial as you have given to the report. 

The company is in a perfectly satisfactory condition, and 
my directors resent very much that this statement should be 
made, and especially that it should be made behind the pro- 
tection of the witness box in legal proceedings. | 

The Malleable Steel Castings Co. (1906), Ltd. 
А. E. DRAPER, Secretary. 
Pendleton, Manchester, 
July 4th, 1907. 


Halifax and the Cost of Energy. 


It has. been apparent to me for some considerable time 
now that there is a want of uniformity in arriving at the 
cost per unit of electricity generated for tramway purposcs. 

Mr. Spencer complains in your issue of 28th ult., page 1,047, 
that if Halifax could purchase on such advantageous terms, 
the trams would show а handsome profit. Mr. Spencer vives 
examples as follows: — Leeds, 76d., Bradford, 1:14d., 
Huddersfield, 68d., Leicester, 60d. 

Looking through the Leeds accounts I find that the amount 
charged against power for depreciation and renewal — 1:03 
per cent., which, on the face of it, is not a correct charge. 

A 5 per cent. rate, which a careful examination of all the 
factors determines, would add :242d. to the Leeds figure of 
76 bringing tbe cost per unit to 1:0114. which is more like 
the thing. Bradford buys its current, so we shall look at 
Huddersfield. 

The depreciation and renewal figure here is a little more 
reasonable, though 3 per cent.—their figure—is hardly 

dequate; 5 per cent., however, would not add greatly to 
he cost per unit. 


The sinking fund charge, however, is astray. It only 
equals *186 per cent. on the capital expenditure. It is clear 
this is wrong. The maximum period allowed for repayment of 
loans raised under the Municipal Corporation Act, 1882, is 
30 years, and under the Public Health Act, 1875, 60 years. 

A 2 per cent. sinking fund accumulated at 23 per cent. 
interest will liquidate a debt in 33 years. Therefore, 186 
per cent. is impossible. Otherwise, Huddersfield is not во 
bad, and Mr. Spencer can almost rely on *68d. if he likes. 

An examination of the Leicester tramway accounts reveals 
the painful fact that, while 45,247 19s. 4d. has been 
charged against power for interest and sinking fund, there 
is nothing for depreciation. As the interest and sinking 
fund equal 5} per cent. on capital, it would be simple 
justice to add this rate for depreciation. The unit would 
then cost 81d. instead of *60d. 

Mr. Spencer does not quote any other towns in your note. 


J. W. 


Making Calcium Carbide in Ireland. 


As managing director of three large carbide of calcium 
factories which are utilising many thousands of horse-power;' 
you will perbaps allow meto ask Mr. Antrobus, whose letter 
appears in your number of June 21st, how he proposes to 
make carbide in this country at £5 per ton. 

Mr. Antrobus showed me some time back some of the 
water powers he had in view, but they were utterly out of 
the question for the commercial manufacture of carbide of 
calcium, or of any other electrochemical on a decent 
scale. 

Mr. Antrobus has had, I believe, absolutely no experience 
whatever in the manufacture of carbide of calcium, but if he 
can show us a spot in England where it can be manu- 
factured at even 50 per cent. more than his figure, we should 
be very glad to assist in the undertaking. 

With lime at 12s. per ton and water-power at £1 per 
H.P.-year, Mr. Antrobus will have some difficulty in making 
carbide at anything like £5 per ton. 

As regards your remarks that there are large water powers 
available in Ireland, I have personally investigated tbe 
chief water powers there, but the power available is so 
irregular, owing to the small extent of their drainage area, 
that they have little chance of competing with Norwegian 
and Italian water powers, pending the arrival of Fiscal 
Reform. 

As far as my experience goes, there is no electrochemical 
industry which can be carried on profitably with so small a 
power as 100 E. H.P.; that is, if we consider that by this 


expression ів meant the production of electrochemicals proper. 


Chas. Bingham. 
London, E.C., July 2nd, 1907. 


Improved Nernst Lamps. 


. With regard to the correspondence in your columns some 
time back, it will no doubt interest your readers to know 
that we have, during the past, been collecting statistics 
relating to cause of premature failure of Nernst burners, and 


we are indebted to many central station engineers who 


have given the installation and maintenance of Nernst lamps 
their personal supervision. The results showed the necessity 
of improving the heater circuit which generally failed, and 
in some cases caused breakage of filament. Unfortunately 
we are unable to dispense with the heater circuit, but have 
arranged that this circuit is perfectly controlled by improving 
the insulation and design of cut-out coils, which we are fitting 
free to all Nernst lamps of which we have a record. 

Since April 1st we have refitted 22,700 Nernst lamps in 
different parts of the country with these improved coils. 
Of the old coils returned to us about 60 per cent. were 
entirely burnt out and burners failed in consequence. We 
regret also that upon inspection of a number of installations 
of Nernst lamps used for street lighting, &c., we found tbat 
polarity had not been strictly observed. In fact the only 
town which our expert visited and found every lamp inspected 
on correct polarity, was Northampton, where the following 
lamps are maintained by the Electric Light Co. for a fixed 
charge per annum: 80 {-атр., 29 4-amp., 83 1-amp., 
total 192 Nernst lamps. The average number of renewals 
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used from June 1st, 1906, to May 31st, 1907, for the above 
installation of 192 lamps was 338, that is only 24 burners 
per lamp per annum. ‘These results are easily obtained if 
improved cut-outs and suitable burners are used, and if polarity 
is strictly observed. 

In conclusion, we would aek electrical engineers and con- 
tractors to communicate with us and return all Nernst bodies, 
go that we can fit improved type cut-out coils free of cost. 

Pamphlets, giving fall information as to how polarity 
shows on different type burners, will be forwarded on 
application. 

The А.Е d. English Manufacturing Co., Ltd., 


C. PFEFFER, Мепен г. 


london, W. C., July 8/^, 1907. 


The Literary Engineer. 


If I am not trespassing on your space, I should like to 
apologise to Mr. Elliot for spelling his name wrongly. I 
know how it feels to have one's name spelt wrongly, though 
I have not often to suffer from it. The number of the 
REVIEW in which his letter appeared was mislaid when I 


dictated my letter, and I had to depend upon my memory. 


I am afraid also that I did not understand that his letter 
was intended to be humorous. 

I should like to join issue also with W. J. H.” I think 
he is tilting at windmills. The practical man he refers to 
has long ceased to exist, except in the ranks of purely work- 
ing men, men who work with their hands only. The 
modern engineer is quite a different man to the engineer of, 
say, 30 years ago. The engineers who have made engineer- 
ing history are cultured men, with very rare exceptions, in 
the best and fullest sense of the term. The necessities of an 
engineering education may have debarred them from 
obtaining a deep knowledge of the ancient classics, but I 
should like to remind ** W. J. H." that ancient Latin and 
Greek are not the only classics, and that English, French 
and German classics have quite as great an influence for 
culture as Latin and Greek. I venture to think it probable 
that the men I refer to, who are necessarily busy men, will 
hardly have had the time to read the obscure classics, but 
again I should like to remind him that only a small pro- 
portion of classical modern writers write as obscurely as 
Browning. 


If * W. J. H.“ imagines that the modern engineer worships 


rule of thumb, except occasionally, where time may be saved, 
he is very much off the track. 
On the other hand, I maintain that a pedantic stickling 


for grammar very often does hide a crass ignorance of the 


subject the pedant is writing about. It is the equivalent of 
the very ancient method of drawing a red herring across the 
scent. 


Bath, July 8th, 1907. 


Syduey F. Walker. 


Trade Directories. 


In an editorial article the Electrical Contractor for July, 
following up а preliminary article in the June issue, attacks 
the electrical trade directories“ the red, white and blue 
books — with unsparing ferocity. The writer is familiar 
with the first and last of these, but is at a loss to identify 


tbe“ white book; but this by-the-way. The editor on the 


war-patb magnanimously admits that so far as the supplying 
of addresses to known names is concerned, the existing 
directories are successful ; where he finds fault is in the 
provision of lista of names in each sub-section of a trade, to 
assist the seller to circularise, and of lists of the yenutne 
makers or suppliers of articles, for the use of buyers. 
Those who know how directories are compiled will at once 
ise that the function which is successfully performed 
is tbat for which the publishers are directly responsible ; the 
other two are entirely in the hands of the members of the 
trade concerned. I have before me a circular recently 
received from tbe publishers of a well-known directory, 
giving nearly 500 headings : if manufacturers and contractors 
cannot find amongst these the headings under which their 
names ought to appear, surely it is not the fault of the 
publishers! Ате the latter to dictate to the former as to 
their proper designations ? 


The directories, presumably, are not published for purposes 
of philanthropy alone, and therefore a small charge is made 
for each entry after the first ; but that this consideration is 
not the cause of the frequent, absences of names from a section 
to which they are well known to belong is clear from the 
fact that they so frequently appear in sections to which their 
claims are more than doubtful. If people will insist on 
describing their own businesses wrongly, the blame is theirs. 
The writer feels strongly on this subject, having frequently 
had to waste time in searching for the names of manufac- 
turers, &c., of specified articles, and finding only the names 
of importers, of agents, and of people who had nothing at 
all to do with the articles in question. But he does not fly 
around and make furious onslaughts on the publishers, who 
are not responsible for the trouble. 

As for the numerous examples of absurdities given in the 
last paragraph of the editorial in question, as a matter of 
interest the writer has inquired into them, and finds that 
not one of them is derived from the directory he uses—the 
* red " book (Berly’s Universal Electrical Directory): they 
must, therefore, coine from some other directory, and it is 
decidedly unfair on the part of the editor thus to attack all 
for the faults of one. He winds up with “ the list of Wir- 
ing Contractors,’ about which we do know something," and 
apparently he finds this the head and front of offence ; well, 
anyhow, the “red” book contains the names of % the 
members of his society (the Electrical Contractors’ Asso- 
ciation)—if he is not satisfied with that, what does he 
want? Does he mean that a list of those contractors who 
belong to his society, and a good many more, is absurdly 


inadequate as a list of wiring contractors ? 
Red and Blue. 
July 8th, 1907. 


* BuoxskoL" METAL DBRUSHES.—A correspondent asks 
the maker's name. | 


LEGAL. 


Troup, Curtis & Co. v. WEST HAM GUARDIANS. 


BEronE bis Honour Judge Smyly, in the Bow County Court on 
Friday, Messrs. Troup, Curtis & Co., manufacturers, of Victoria 
Dock Koad, E., sought to recover £9 128. 2d. from the West Ham 
Board of Guardians for work done and goods supplied. 

Mr. ATKINS, for the plaintiffs, said the claim was for the supply 
of three standard lamps at a cost of threc guineas each, and the 
balance of 3s. 2d. was due on an old account. 

Mr. LyNcH, who appeared for the guardians, said their defence 
was tbat the charges were excessive. 

Mr. Troup, a member of the plaintiff firm, said that in Septem- 
ber last he tendered to the defendants for the supply of certain 
goode, and received an order for three vertical Preston lamps. He 
sent them, but they were returned, and someone told him on the 
telephone that the lamps were not exactly what was wanted. 
Knowing “the notorious position” the West Ham Guardians were 
in at that time, he thought it best to goand see them on tbe matter. 
He called and saw Mr. Jackson, the chief engineer, who explained 
exactly what he wanted, and witness then supplied three standard 
lamps for nine guineas. 

Mr. ATKINS: Do you think that a fair charge ?— Yes. I thought it 
best to make my charges low because I was told that every con- 
tractor was being treated as a rogue. With regard to the balance 
of the claim, 3s. 2d., witness said he arranged to supply defendants 
with goods made by the General Electric Co., Ltd., at a discount of 
25 per cent. off the listed prices. The company, bowever, put up 
their prices 10 per cent., so he sent in a bill for £3 158. 2d. inst cad 
of £3 128. Defendants reduced it to the latter amount, and would 
not pay the extra 3s. 2d. 

Mr. LvNcH: It was not the list prices which went up; it was 
your discount with the firm which went down 10 per cent. ?— Yes. 

Do you mean to say that if your discount had been increased vou 
would have given Ње guardians more than 25 per cent. ’— Yes. 
Further questioned witness said he did not alter the Preston lamps; 
he had to make special fittings. The lamps were worth what he 
charged, and could not be made for something like 18e, The charge 
for labour alone was £6 Os. 1d. 

Was there anything unusual in making these lamps ?— Yes, it was 
unusual to us. We are not lamp makers. 

It you like to make unusual things, do you think the Guardians 
should pay for them °?— Yes, sir. 

Mr. Warp, called for the defence, said he was electrical engineer 
to the Guardiane. Tbe lamps had never been used. The price of 
three guineas for each lamp was excessive. He thought it would 
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take a man 15 hours to make а lamp, and the cost of his labour 
would be 11s. 9d. Cross-examined, witness admitted that he had 
never made a lamp anything like that. 

Harry Ожим, estimating clerk toa firm of ironmongers and con- 
tractors, said in hia estimate to the Guardians, he offered to make 
the lamps at 18s. each. 

GEORGE ACRES, of a firm of builders merchants, said he had 
estimated for the supply of the three lamps at 15s. each. The price 
of three guineas was ridiculous. 

His HoNovR said there was such a difference between the parties 
that he would defer his judgment to see what he could ascertain 
about the coat of the articles. | 


SMOKE NUISANCE PROSECUTION. 


Tug Underground Electric Railways Co., of London, was sum- 
moned at Westminster last week for smoke nuisance at Lot's Road 
generating station. The Chelsea Borough Oouncil, who prosecuted, 
said that they did not wish to do anything vexatious, but they felt 
that they were beund to take action after continuous complaints 
about a nuisance which had become a scandal and which was 
injurious to health. The station supplied many railways with 
current, and it would no doubt be contended that under statutory 
powers the company had authority to carry on their business as 
they were doing. His point would be that no private Act could 
override, remove, or modify a public statute. 

Mr. J. В. CHAP TAM, chief engineer of the company, explained 
that the power house at Chelsea contained 64 boilers and 128 
furnaces. 450 tons of coal were consumed daily. Each of the four 
chimneys was 19 ft. in diameter. Anyone who said the smoke was 
black was colour-blind. Witness produced negatives and photo- 
graphs taken during the last day or two showing the smoke from 
the Greenwich station of the L.C.C. He was prepared to admit 
that occasionally brown smoke emanated from the chimneys. 

The proceedings were adjourned. 


Lea v. BaAiLEY & Co. 


AT the Accrington County Court on Friday, July 5th, William Lea, 
a machinery agent of Liverpool and Manchester, was sued by 
Messrs. Bailey & Co., electrical engineers, of Accrington, for £38 
odd for breach of contract. The case for the plaintiffs was that 
defendants had failed to deliver, in time to be any use, an engine 
to drive a dynamo for lighting a volunteer camp in Buckingham. 
Messrs. Bailey declared that they had lost a contract of a similar 
nature because the work at Buckingham could not be carried out in 
a эн T manner, due to the engine not being delivered as 
agree 

16 was urged in defence that the order had been revived, and 
that the contract was duly carried out. 

In pronouncing a verdict for the defendant firm, Judge Hans 

HAMILTON remarked that the plaintiffs had his sympathy, but the 
law was against them. 


Іомрои Evectron Works, Lro., v. WAGNER. 


In the King’s Bench Division on Saturday, July 6th, before Mr. 
Justice Phillimore, judgment was entered, in default of defence, 
for plaintiffs in this case, in which plaintiffs, the employers of 
defendant, sought an injunction restraining defendant from dis- 
closing trade information, and from carrying on business himeelf 
within a certain time of the termination of his engagement. The 
injunction was granted, with costs. 


LvNcH v. Macartney, MoELROT & Co. 


THE Master OF THE Ко, Sir Goreli Barnes, and Lord Justice 
Kennedy on Tuesday heard the application of the defendants in this 
case for judgment or a new trial on appeal from verdict and judg- 
ment at trial before Mr. Justice Bigham and а common jury. The 
hearing of the action has already been reported (see ELECTRICAL 
REviEgwW, April 26th and May 3rd). 

Mr. Носн Fraser, for the appellants, contended that the words 
complained of could not reasonably be construed as containing an 
imputation upon the plaintiff. There was no ill feeling between 
the parties, and their relations were perfectly friendly. The plaintiff 
was not even cross-examined on the question of spite or anything of 
that kind. Mr. McCall, in opening the case for the plaintiff, had 
made statements which were not substantiated, and the jury werc 
probably misled by them. One such statement was that the 
plaintiff had applied to the defendants for a reference, aud that it 
was refused. The Judge recommended the jury to find small 
though not contemptuous damages if they thought the advertise- 
ment conveyed the impression that the plaintiffs' engagement had 
been determined in circamstances which were not creditable to him, 
and after the verdict he intimated that, in view of the smallness of 
the circulation of the paper and the fact that the plaintiff had 
suffered no direct pecuniary loss, the damages were too large, and 
that, if it had been left to him, he should have awarded E50. 

Mr. Luss, K. C., also addressing the Court on behalf of the 
appellants, said Mr. Lynch had himself, in a letter to them, asked 
when he could be relieved of his duties, and all they had 
done was, without the least malice or ill-will, to use his own 
language. They might be liable for the incaufions use of a phrase 


which might convey an injurious imputation, but the reason for 
the advertisement was that the defendants had lost £1,000 through 
natives in Malta foisting orders upon officials. They had no chance 
in the Malta Courts, and that was why the notice was published. 
The idea of attacking Mr. Lyuch was not present to their mind 
at all. 

Mr. M'CALr, K. C., on behalf of the plaintiff, submitted that the 
verdict was right, and that the question of injurious imputation 
was solely one for them. With regard to the damages, he was pre- 
pared in the Court below to reduce them, with a view to endi 
the litigation, but the defendants did not consent. 

Their LonpsHi»s reserved judgment. ; 


BLAN D Bros. v. J. H. GRAHAM, Lev. 


At the Newcastle-on-Tyne Assizes, on 6th inst., before Mr. Justice 
Grantham, an action was heard in which plaintiffs sued for balance 
of accounts upon four contracte for work done and materials supplied 
in connection with the electric lighting of the Turk's Head Hotel, 
Newcastle. 

The claim was for £132, balance of account, for electric fittings 
put in the hotel by the plaintiffs. The defence was that the workman- 


ship was defective, and that £99 had been spent by the defendants 


in putting right the work that ought to have been properly done by 
the plaintiffs, and the defendants held they were entitled to reduce 
the claim by that amoant. They also counter-claimed for loss 
of business caused through the defective work. 

Mr. MuxpAnHL, for defendants, called evidence to prove defective 
workmanship on the part of the plaintiffs, and as to the amount 
necessary to put it in proper order. 

Evidence was also called to show that there was nothing unwork- 
manlike in the way the contracte had been carried out. 

In giving judgment, His LonpsHrP held that the work had been 
done under many difficulties, and the plaintiffs ought not to be 
mulcted in damages where the deficiences arose through alterations 
required by the defendants. Considering that there had been no 
complaints for so long, he had great doubt whether he ought to 
make any deductions at all. £50 had been paid into Court, and 
there was £73 in dispute. Ав to а counter-claim for £65 for loss of 
custom by the defendants in consequence of defects, His Lordship 
ignored it altogether. He thought he would be doing full justice to 
the defendants if he allowed them £20 for work which had to be 
redone. Judgment was accordingly given for plaintiff for the 
amount claimed, less the £20. 


STEALING TELEGRAPH WIBE. 


W. BxowsHALL, aged 19, has been sentenced to 12 months' hard 
labour for stealing copper wire, which he had cut from Post Office 
Telegraph poles on the tow-psth of the Grand Junction Canal at 
Acton. It was stated for the P.M.G. that inthe last six months 
there had been 37 cases of telegraph wire cutting in that particular 
neighbourhood. 


Frost v. LONDON County COUNCIL. 


PLAINTIFF, & law writer, sued defendants at Westminster County 
Court, claiming damages for assault. One of defendants’ car con- 
ductors refused him admission to a car at New Cross, and pushed 
him off, causing bruises and shock. Evidence was given that he 
was, and also that he was not, drunk, but the jury awarded £50 
damages and costs. 


TOWNSEND v. SWINDON CORPORATION. 


Mr. Justice WALTON and a special jury had this case before them 
last week at the Western Circuit Assizes at Bristol. Plaintiff 
claimed damages from defendants in respect of serious injuries 
sustained by him on June 1st last year by the upeetting of one of 
the Corporation electric tramcars. He was by occupation managing 
director of & corn and seed business at Stroud, was 40 years of age, 
and had an income of £700 a year. He was still able to do a 
certain amount of work, but had ceased to be managing director, 
and the medical evidence went to show that his condition might 
possibly improve. The spinal cord was affected, also his sight. 
The jury gave а verdict of £8,000, and a stay of execution was 
granted for ten days. 


UNITED Мотов INDUSTRIES v. C. A. VANDERVELL & Co. 


. In the King's Bench Division on Monday, this action was com- 
menced before Mr. Justice Walton and a special jury. 

The plaintiffs, who are factors and dealers in motor accessories, 
of 45 and 46, Poland Street, and Castle Street, London, and also of 
Coventry, sued defendante, who are manufacturers of accumulators 
for electric motor-cars, of Warple Way, Acton Vale, London, W., 
for damages for breach of an expressed and implied agreement, and 
also sought an injunction restraining defendants from further 
violating the agreement.  Defendante, whilst admitting the act 
which constituted the alleged breach, repudiated tbat the agreement 
was continued by implication and denied liability. The hearing 


`- was continued on Tuesday. 
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PARLIAMENTARY. 


Aberdeen Electricity Bill. 


Tax Bill promoted by the Aberdeen Corporation came before the 
House of Commons Select Committee, Major Seely presiding, on 
Monday. | 

Mr. Н. гохр, K. C., in opening the case for the promoters, said 
that Kincardineshire had raised no objection to Nigg being included 
in the electricity supply area. The electricity works were com- 
menced in 1890, and £277,000 had been spent on them, and last year 
the gross revenue was £42,000. The works had been financially a 
success; they supplied energy at a fair price, and £87,000 
had been placed to depreciation and sinking fund account. The 
Corporation had a number of contracts with several large manu- 
facturers in the district. The County Counoil objected to the 
Corporation invading the country, and they also were opposing the 
proposition to uire the Cults Company. The Corporation pro- 
posed to supply the district along the Dee and the Don and they 
thought they could supply the two valleys cheaper and more easily 
than would separate undertakinge. The Corporation wished 
to supply electricity at an economical price, and he thought the 
County Council bad some idea of taking electricity from the Cor- 
poration in bulk, but that he considered would not be 80 economical, 
asit would mean a profit for the Corporation and a protit for the 
Council. Р 

Mr. Kemp gave evidence in support of the Bill and said they had 
a reserve and sinking fund amounting to 31 per cent. of the capital 
outlay. They had reduced the price of electricity. Witness gave 
particulars as to various contracts they bad hopes of securing. 

Мг. Bat oN Browne, К.О. (for the County Council), endeavoured 
to get Mr. Kemp to admit that they were more in favour of gas than 
electricity, but Witness said that from inquiries regarding electricity 
they considered that the supply created the demand. 

Answering Mr. Browne, Mr. Kemp said that he was not aware that 
the Council h&d passed a resolution expressing their willingness to 
bey the Cult works, and the Corporation had not gone behind the 
backs of the Council as they (the Council) had notice of the 
provisional agreement from the company. 

Re-examined by Mr. Lrovp, WrrNEss said that every objection 
of the Council had been met and provided for in the Bill except 
one aud that was they had not withdrawn the Dill. At & meeting 
of the Town Council 10 members voted against the Bill and 
23 for pushing on with it. 

Other witnesses baving given evidence in support of the Bill, the 
Committee adjourned. 

Atthe resumption of the Committee on Taesday, Mr. JAMES A. 
BzLL, electrical and tramways engineer to the Corporation, gave 
evidence, and said that in 1900 a new generating station was 
erected. The works were fully equipped, and had a plant of 
3.810 Kw., and they could extend it to 12,000 Kw. if necessary on 
the present site. "There were about 30 miles of cables laid in the 
city, and 1,698 consumers connected to the mains, and they had 
343 power consumers. At the end of 1906, the motors coupled to 
the mains were equivalent to 2,292 H.P., and there had been 
an addition of 926 H.P., or 40 per cent. increase during the 
present eight months of the financial year. The Corporation 
charged for private lighting 4'08d. per unit; motive power, 1:67d. ; 
heating, 2:12d. ; public lighting, 2:19d.; Corporation trams, 2:25d. ; 
and suburban trams, 2:254. per unit, or an average of 221d. per 
unit, The Aberdeen electrical undertaking ranked eighteenth in 
size out of the 207 municipal electrical undertakings, and there 
were only 22 undertakings which had lower total costs than the 
Corporation, at 85d., although they were handicapped in being some 
distance away from coalfields. Only eight other undertakings had 
е works costs, which amounted in the Corporation’s case to 
5 E 
Cross- examined by Mr. Batrour Browne, WiTNESS said he esti- 
mated the total amount required would be £53,010—£8,646 for 
cables, £10,649 on the Donside district, £24,816 for the Deeside 
district, and £17,745 for extensions at the Ferryhill station. 

Mr. J. F. C. SNELL said he had inspected the electricity station 
at Ferryhill, and was of opinion that it was & site upon which con- 
siderable additional plant could be erected. He had examined the 
accounts of the undertaking, and considered that the department 
was most sound. 

Evidence was then given by a number of manufacturers and 
traders in the district who expressed their willingness to take a 
supply of electricity. | 

This closed the case for the promoters. 

Mr. Мовізом, County Clerk, was then called on behalf of the 
County Council, and said that they considered that, as Parliament 
had created County and Town Councils, it was not meant that they 
should invade each other's areas, The County Council were pledged 
to buy the Cults undertaking if that Bill was rejected, and they 
considered that the undertaking was worth £4,000 or £4,500, and 
the price the Corporation were paying for it—£9,000—was too 
much. The County Council might, if it was economical, buy their 
sapply from the Corporation, but they wished to have the option of 
generating or buying in bulk. They suggested that the Bill 
should be withrawn in order that some arrangement might be come 
to between the parties. 

Mr. W. WrsTLAND, a member of the County Council, opposed 
the Bill, and said that, on the advice of experts, he believed they 
could supply electricity more cheaply in the Cults district than the 

on. 


Mr. W. BoTHWELL also gave evidence, and remarked that they 
wished to maintain their individual position. If the County 


Council proposed to invade the town, he was sure they would be 
opposed. 

After consultation in private, the Committee announced that 
the preamble of the Bill was found proved. 


Royal Assent.—The following Bills have rcceived the Royal 
assent :— 
West Riding Tramways Act, 1907. 
North-East London Railway Act, 1607. 
Folkestone, Sandgate, and Hythe Tramways Act, 1907. 
West Yorkshire Tramways Act, 1907. 

Electric Lighting Provisional Orders.—The Electric Lighting 
Provisional Orders (Nos. 1, 2, and 4) Bills came before the Unopposed 
Committee (Mr. Emmott presiding) of the House of Commons on 
July 4th, and were ordered to proceed. The Bills confirm pro- 
visional orders granted in respect to the following towns, Aston 
Manor, Chesham, Hipperholme, Lytham, Newark, Penrith, Ponte- 
fract, Stockport, and the rural district of Cork. No. 4 Bill confirms 
an order granted to George Balfour, electrical engineer, London, 
in respect of the burgh of Arbroath. 

Coventry Corporation Bill;—The Bill being promoted by the 
Coventry Corporation, came before Major Seely's Select Committee 
of the House of Commons on the 5th inst. The measure which prin- 
cipally relates to the water undertaking also contains additional 
provisions giving the Corporation certain powers as to the electric 
supply undertaking. The particulars as to the additional provisions 
were discussed before Lord Ribblesdale's Select Committee of the 
House of Lords and reported in the ELECTHICAL REVIEW of 
May 10th. There was no opposition before the House of Commons 
Committee and the preamble was found proved and the Bill ordered 
to be reported to the House. 

The Wireless Telegraph Convention.— The Tines, in its 
“Political Notes" on July 4tb, in referring to the report of the 
Committee on the Radio-Telegraphic Convention, says: The 
report deals at some length with the relations subsisting between 
the Government and the Marconi Company. The Committee 
recognise the valuable work which has been done by tbe Marconi 
Company as the pioneers of practical wireless telegraphy ; but they 
see no reason to apprehend that the obligations of the Convention, 
if faithfully carried out by all concerned, will prove injurious to 
the Marconi Company. They consider, indeed, that the Convention 
will be to the ultimate advantage of Marconi's; but if, on the 
other hand, it is found by practical experience that the company 
are injuriously affected, the Committee recommend that they should 
be treated with a generous consideration to which they have, how- 
ever, no equitable claim. In view of the particular circumstances 
of the case, the Committee recommend that, provided the Marconi 
Company loyally co-operate in carrying ont the Convention and the 
policy wbich it repre:ents, and in the event of its being shown 
under proper conditions of audit, that the Marconi Company 
during the transition period, under the new conditions brought 
about by the Convention, have suffered diminution of business at 
their British stations, they should be granted compensation for a 
period of three years from the day of the Convention's coming 
into operation." 

Post Office Telephone Vote.—A Standing Committee of the 
House of Commons had before it on 8th inst. the Telegraph (Money) 
Bil under which the Postmaster-General sought to raise six 
millions sterling under the Telegraph Acts, of which 99 per cent. 
is for telephone purposes. A proposition was made by Mr. Harold 
Cox to reduce the sum to three millions, his idea being that a 
second Bill should be brought in several years hence for raising 
the remainder. This would bring the administration under the 
review of the House of Commons. By 19 votes to 3, the amend- 
ment was defeated. The Bill was ordered to be reported to the 
House, with slight amendment, in its original form. 

Second Reading.—In the House of Commons on Monday the 
Electric Supply Corporation Bill was read a second time. 

Electric Lighting Provisional Order (No. 5) Bill.—This 
Bill came on Tuesday before the Earl of Onslow's Select Com- 
mittee of the House of Lords, and was ordered to proceed. 

King's Norton and Northfleld Urban District Council.— 
This Bill came before the Earl of Onslow's Select Committee of the 
House of Lords on Tuesday, and the Bill was ordered to be reported 
to the House. | 

London United Tramways.—This Bill came before the Earl 
of Onslow's Select Committee of the House of Lords on Tuesday, 
and was ordered to proceed. 


SS 


Norway and Electric Power Syndicates. — The 
Financial News ввув: —“ Respecting the Norwegian law regulating 
the sale of real property to foreigners, it is now reported by the 
British Legation at Christiania that a Government proposal 
restricting . leases or sales of electric power to foreigners was 
recently passed by the Storthing, and subsequently ratified by the 
Council of State. The law takes effect at once. The Legation 
remark that in order to keep the control of electric power produced 
by waterfalls in the hands of the Government, an addition has been 
made to the temporary Act of June 12th, 1906, which has been 
extended for a period of one year—viz., to April 186, 1908. The 
provisions of the Supplementary Act are that the regulations con- 
tained in the Temporary Act ing the right of acquisition and 
working of mines, waterfalls, and forests shall also apply to the 
acquisition of the right to electric power, produced by water power, 
in larger quantities than 250 н.р.” 
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BUSINESS NOTES. 


The Ironmonger's Exhibition.—At this Exhibition. 
which opened on Tuesday at the Agricultural Hall, the Harquin 
PENDANT Co., of 136 and 138, Kentish Town Road, N.W., are 
showing the Harquin patent rise and fall pendant for electric 
lighting, the special feature of which is that it has no moving joint 
or rubbing contact, the electric wire being wound on toa fixed 
drum. 


Dissolutions and Liquidations.—Tk IMPROVED 
ELECTRIO SuPPLIES, Lrp.—The following are the principal un- 
secured creditora :— 


Auto-Claw Manufacturing Co., London "ES T se .. £525 18 
Armorduct Manufacturing Co., London d» X 8 Es 50 12 
Atkins & Dott, London. za а 55 E" 43 13 
Amalgamated Dry Battery Co., London T js a is 26 18 
Anderson & Dutticld, Slough .. vr ^ s A ios 41 8 
Arnold & Sons, Newport, Mon. .. > és HE T - 33 10 
Atla« Carbon Co., London не eee x X tt E 34 8 
Allam & Co. , London . es s 2 94 ] 
Auntglo-Forei jan Manufacturing Co., London oe m" Ке 21 2 
Bradshaw & Sons, Retford P ace - te Me .. 228 9 
Bill & Co., Birmingham . is " - 79 7 
British Thomson-Houston Co., Ltd., Rugby.. г 15 A 76 4 
British Insulated & Helsby Cables, Ltd., Prescot . v T * 7 
Bradbury & Co., Birminghami 39 е vd 7 fs 1ч 2 
Butterworth Bros. 4, Manchester. дш ЫР 2 ex P 17 8 
Bonnella & Sons, London . Dd .. M a don x 12 2 
Beckett & Parker, Birmingham.. x кк - ER s 10 0 
Baxter & Caunter, London T s Жу, EN an - 10 6 
Chamberlain, W.. Cobham T si 25 Р сЕ .. 400 0 
Consolidated Supply Co., London - E às Vs pd 24 3 
Calthorpe Box Co., London ; P 20 3 
Charing Cross and ‘Strand Elec tricity Supply Co., London ex 20 0 
Clarke, Adams & Co., Birmingham . ра 17 18 
Cole, John, West Nor wood 4 , 23 25 gx 8 17 17 
Concordia Electric Wire Co., London ie m М 2x 16 17 
Calmont & Co., London .. T z ds ке a 9А 10 8 
Crvseleo, Ltd., Bedford - m s -— Ке - ae 10 0 
Duffield. Park & Co., Slough  .. ВРА Vs А 74 16 
Davis, Smith & Na Birmingham ^ 110 12 
Doherty & Co., London ae > es T A bie 87 10 
Doherty & Co., London . s © ix 8 22 25 16 
Dewsbnry Electric Co., Dew gbur y o. S $a ids ©з 39 3 
Drake & Gorham, London i is Das БЕ es 13 7 
Electric and Ordinance Co., Aston ae s -- T és 95 16 
Electrical Co., Ltd., London . os ia "P e EK 153 4 
Friedrichswerk Erk ‘Solin, London . - s -— ES 34 12 
Frankenberg, I., Ltd, Salford .. vs Р 18 7 
Fell & James, London : А m 15 4 
Falk, Stadelmann & Co., London A : "E 19 17 
Goossens, Pope & Co., London . . ee K bs 1:2 18 
General Electi ic Co., London XN М = З Ka 83 5 
Geipel & Lange, London .. x € xx và 24 11 
Gabriel Lamp Co., London x Ex v ue PT s 20 19 
Guy & Co., Nottingham .. v, js ps ih ee к 15 19 
Gaskett & Grocott, Longpert . es es és ` è 13 1 
General Brass Fittings Co., Leeds E ee з 14 R 
Hurmann F Don атое ix ia as " ИР 57 7 
HiU & Co., London : d : ТА а v 23 17 
Hawkins Bros. „& Co., London " iu € x " 13 6 
Henry, J. S., Ltd., London Е me T єз 11 17 
Johnson & Phillips, Ltd., Old Charlton "P - m A 87 16 
Johnstone, Benjamin & Co., London .. e Sus " t 28 4 
Idris & Co., Ltd., London 9 S M sa 85 bs 12 8 
Isenthal & Co., London .. р Я 17 8 
Kab»^lwerk Rneydt, Rheydt " кчт 0 
Krupka & Jacoby, Loudon " T T 354 7 
Lancashire Watch Co., Prescot eu. c wi at я R 38 8 
Lowden Bros., Dundee : АР " 23 9 
Leatehford & Co., Upper Norwood à T T ks 19 1 
London and Lancashire Rubber Co., London э а as 12 18 
London and North-Western Railw ay Co., London . 10 18 
Lundberg, A. P., London. be ds i 7 . 11 16 
Marples, Leach * Co., London . eT m 73 12 
Marsh, Sons & Co., London ss E a si si ee 43 4 
McLellan & Co., ое » 5, 2 °з га in 18 6 
Matthew Bros., London .. " 11 7 
Matthews & Yates, Swinton and Manchester А y 19 0 
Newtons, Ltd., Taunton . wa T T PE si еа 12 1 
Osterman, Е. W., London : : m Ө 10 0 
Pope’s Electric Lamp Co., Ltd. (No. 1 account), London dd 45 17 

Уз (No, 2 js ) 1 .. 104 14 
Plutte, Scheele * Co., London .. te Y" s t E 1]4 18 
Phoenix Electric Co., London .. Sa is 325 T x 10 0 
Pumfrey & Sons, London. | б ae - - x T" 27 10 
Perfecta Tube Co., Birmingham ©з Pu а © s 35 18 
Parrish & Chapple, Ltd., London s s А ee 11 2 
Roberts, E., london - A" e * еса 26 15 
Raund, A, London.. = А ee : 23 18 
Rose, T. A., London s а " T Я 9s " 21 14 
Rene & Co., London T ss sa РЕ Ж P 14 11 
Rippingill Manufacturing Co., Aston Sc - К 18 4 
Rumney & Rumney, London we 10 10 
Sanders, W., Wednesbury m m 5 e К 77 1 
Staveley & Co., Macclestield pi - z és - a 76 5 
Still & Co., London.. v - T dy "n 58 ee 28 9 
Societe Gramme, London.. эз» Н NT T v 17 0 
Scott & Co., Rangoon 8 oy is ss n E T 15 12 
Seabrook Bros., London .. FU^ de б 14 0 
Spencer & Co., London - е7 à ks ЖЕ 2n 12 3 
Sloan Electrical Co., London .. Н us » "m = 39 4 
Secck, M., London E eg ss 3 e Е - 14 9 
Stolzenberg File Co., London. T $a ss m vs 10 0 
Thompson, H. H., Streatham .. ng ЗЯ m es ex 95 9 
Turner & Berger, ‘London 20 - - EN - 18 9 
Taylor, Tunnicl' tre & Co., Hanley S4 А is ee 14 6 
Union Electric Co., London i "m qx зов 6 
Universal Battery Co., Penge E vs ee 18 0 
Vorwerk & Sohn, Rheuish £s s an ; as 19 18 
Wolt & Co., Benet-Bonn .. sd ex ae is га 10 0 
Whipps & Bowine, Rochdale .. x s i «iE es 10 0 
Zurich Lamp Co., London К is T P .. 155 13 


THE SPHERE ELECTRICAL Co., Unity Street, Bristol.— Messrs. 
G. B. Mayo and E. Spencer Stevens have dissolved partnership. 
Mr. Stevens will continue the business and attend to alldebts. 

GIBBINGS & CHAUNTLER, consulting engineers, 41, North John 
Street, Liverpool.—Messrs. A. Н. Gibbings & Е, Chauntler have 
dissolved partnership. Mr. Gibbings will continue the business 
under the old style. 


BRITISH ELECTRIC EoviPMENT Co., Ltp.—The following is a 
list of the principal creditors, viz :— 


UNSECURED. 


Adains Manufacturing Co., London .. «à ET - .. £22 2 
Alloa Iron Co., Alloa eg е ag 2 23 ix .. 1577 14 
Манат Allen & Co., Tinsley is is и - ха - 20 R 
Armitage & Co., London .. Ses - bs s т" Р 25 17 
Bayliss, Jones & Bayliss, London m - ag vs E 89 12 
H. G. Beaumont à Bons, London - Ja es zi .. 101 
Brush Electrical Engineering Co., Ltd., London .. ож .. 225 0 
Brooks, Ltd., London "T vs ca s i4 s .. 1.402 4 
E. Catchpole A о London .. кл D m н 2% 44 11 
Carter A Stevens, London : 15 x. " v3 "n ыз 10 1 
George Cox, London А Ss ie T" 4% v - 106 1 
Dick, kerr & Co., London is s - E ^ us 23 2 
S. Dixon & Sons, Ltd., Leeds V4 e Re P - 25 4 
W. F. Dennis & Co, А - ae vs 2 yi fs 14 1 
Electrical Co., Ltd., London. SS P3 DE Di T 2 10 
Evershed & Vignoles, London .. - a i x = 1н 15 
Espir, Fernand, London . ET .. 638 8 
Enderby and Stoney Stanton Granite Co. dá Narborough a5 A 24 13 
Felten & Guilleaume, Cariswerk “> ^ sce M" .. 212 14 
Gritliths & Co., Ltd., London .. 8 к T - m 13 14 
General Electric СВА Ltd., London .. ^ "m Ms e 10 8 
W. A. Green, London T d «i Ае J% vs "n 14 10 
Good Bros., London Е - ea £x T" Р i 20 8 
Gilbert Are Lamp Co., Chingford е és "m а ne 10 6 
F. & S. Hartnoll. ! ondon.. ms ‘ie Пе - 135 7 
Improved Wood Pavement Co. „London © Еа 65 .. B55 17 
Johnson & Phillips, Ltd., Old C harlton Р NP "T "X 75 19 
Lench, T. W., Ltd, Blackheath Sa v» 9 19 4 
Lake, Sison & Brown, London .. я a К £3 .. 40017 
Wm. Luev A Co., Oxford. Я ES xd Be » 12 6 
Leyton Т imber, Slate A Ceme nt Co., Leyton 24 xs " 20 2 
Morris-Hawkins Electrical Co., London a “> ЯР Su 21 9 
Morris & Lister, Coventry A гы e i T n 11 17 
Marshall 5. Bent, Leyton.. a xx es - W fe 19 1 
Maunders, W. Leyton | 25 p 23 7 
Millars Karri and Jarrah Wood € о. 1902), 1. td., London . 273 10 
P. A W. MelLedlan, Lid., London T P - ih 11 6 
Midland Railway Co., London ., T i^ i 31 9 
North London Sand and Ballast Co., Ltd., Edmonton i МА 63 10 
Naylor, Bros., Ltd, Galborne . xd ex M 15 m 124 15 
Т. R. Nicholson, Colchester vs A Я А " 61 U 
Ohio Brass Co., Ohio M è ass is i AR 19 
Postinaster-General, London . e va У оңу 14 
Russell 4 Sons, J., \ү ednesbury : T es cs . 6M 18 
Saxon Portland Cement Co. Cambridge А 587 6 
Shalton Bros., Ltd., simethwi ick : s oo 42 1 
а A Henshaw, Ltd., Bristol vis "P vi EM 54 4 

. F. Swinden & Co, London .. ws T "n es x 30 19 
die enson & Co., London EX EM T - 15 13 
Troman and Matir на World, L ondon.. HE "E us 46 13 
Turner, Bros., Leytonstone ex 26 T $4 = Е 24 14 
Veritys, Ltd., Tondon у T it i x p ЗК 18 
F. Warren & Co., Ltd., Walthamstow 25 г. T s 16 12 
Wallis A Stevens, Basingstoke .. po 6x 22 2 is 12 15 
Whitecross & Co., Warrington Р x T x M ; 0 
W. II. Willeox & Co. 2 “з hs Ds ‚з we a 23 0 
Wilsmer & Co., W althamstow M "T мӯ - s m 14 0 
Watson, J., Glasgow i $4 " T ix 225 s 13 0 
H. Wood, Leyton ifs " € es 7 2 = = 15 9 
Yates & Co., Ltd.. Jno.. Birmingham.. ys A s e 53 8 
Sprargs & Ritehie, London т 95 2» T T 905 10 0 
Wallington & Co., London ae 25 ex - x hs 10 O 
R. F. Coulson, London .. a a е" s% ee М 91 15 
H. S. Nicholson, London .. ix 278 a ВР " .. 200 10 
F. Haves, Leigh rar E es a T và P 22 89 6 


PanrLY-SkEcURED. CREDITOR, 
Mrs. Einma Nicholson, London - z - Debt 9.63 10 
Security 6.380 0 


Balance unzeeured .. i T EU Vs . q. 43,303 10 


BROCKIE PEL. Anc Lamp, LTD. — Meesrs. R. Warner, F.C. A, and 
Duncan Watson, M. I. E. E., have been appointed receivers on bebalf 
ot the debenture- holders, and with the acquiescence of the board. 
The company will go into voluntary liquidation immediately, with 
a view to reconstruction, for the purpose of paying all the debts 
and raising further capital for development and extension of the 
business. It is expected that the assets will be ample to pay the 
whole of the debentures and debts in full, leaving a fair surplus 
for the shareholders 

C. AND Н. WILLIS & Co., electrical engineers, 4, Ryley's Gardens, 
and Manchester Buildings, Liverpool.— Messrs. C. Willis, H. Willis, 
and W. James have dissolved partnership. Debts will be attended 
toby H. Willis, who will continue the business under the oig 


style. 


Thomson-Houston in Egypt. — The Compagnie 
Egy ptienne Thomson- Houston, of Brussels, has just been formed in 
that city by the Mediterranean Thomson-Houston Co., for the 
working of the patents under this combination, and the construction 
and carrying on of transport undertakings in Egypt. The share 
capital amounts to £200,000, divided into 50,000 ordinary shares, 
and 6,000 founder parts have alao been created. The Mediterranean 
Co., which will shortly be absorbed by the French Thomson- 
Houston Co., of Paris, transfers its manufacturiug rights to the new 
company, and undertakes not to compete with it in Egypt, and also 
transfers to it the right of obtaining at cost price from the 
American General Electric Co., all the latter's plans, models, &c., 
and of procuring any necessary information on the spot in the 
United States. In addition to these, the new company takes over 
on terms arranged, the existirg businesses, yelations, &c., of the 
Mediterranean Co., exclusive of the patents and inventions pur- 
chased by the latter. The Mediterranean Co. receives for the 
assets set forth, the 6,000 founder parts in the new company, and 
the founders have also subscribed for 21,275 shares. The Crédit 
Franco-Egyptien has taken up 5,000 shares, the Crédit Mobilier 
Francais 1,250 shares, the Compagnie Francaise des Mines d'Or 
2,500 shares, Constantin Achillopulo 1,250 sbares, B. M. Aghion 


Fils 6,250 shares, J. M. Cattani Fils & Co. 1 250 shares, and B. 


Tilche & Sons 2,500 shares. The agreement further provides that 
in the event of the dissolution of the Egyptian Co., all the rights 
acquired by it from the Mediterranean Co. should revert to the 
latter, or to its successors. 
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Consular Notes.—FiNLAND.—The British Consul at 
Helsingfors states in a report for 1906 that the imports of machinery 
(electrical, agricultural and other kinds), amounted in all to 
11,567 metric tons against 10,215 metric tons in 1905. The value 
amounted to £622,440 and in 1905 to £534,160 ; 1,258 metric tons 
came from the United Kingdom against 1,015 metric tons in 
1905. The import of rails to the Grand Duchy amounted to 18,047 
metric tons against 12,819 metric tons in 1905. From the United 
Kingdom were imported 4,504 metric tons, and in 1905 «nly 43 
metric tons. The Consul remarks on the falling off of British rails 
in Finland compared with what it was, say, 10 years ago, in spite 
of the steady and always increasing demand for rails. Most of the 
rails, or about 7,000 metric tons, came from Belgium, the rest from 
the United Kingdom, Sweden, Germany, the Netherlands, Norway 
and Russia, in the order mentioned. The value of the whole import 
was £86,640 against £51,280 in 1905. The increase in the import 
of raile, which will probably continue, was due to the new lines of 
railway under construction in the Grand Duchy. Many others are, 
moreover, proposed to be built in the near future. 

Russta.— With regard to machinery the British Consul at Kieff 
states, in a recent report, that in the general machinery trade it 
must be confeased that so far as this district is concerned, the 
United Kingdom continues to lose ground. The unsettled condi- 
tion of the country and the consequent risk attached to credit terms 
may account for the neglect, but the same conditions apply equally 
to Germany, which, however, continues to push trade, notwithstand- 
ing the high duty of £1 78. 5d. рег cwt. on machine tools; the 
requirementa of the country are stil] imported, principally from 
Germany. Travellers for British firms are conspicuous by their 
absence. Dynamos are now manufaotured to meet the requirements 
of the country in St. Petersburg, Moscow, Riga and Revel. What 
is imported is of German manufacture—lamps and electric light 
fittings are also principally of German make. А considerable 
number of suction gas plants, also for the most part of German make 
have been installed in this district for driving flour milla. 


Colliery Installation.— Tux BRITISH WESTINGHOUSE 
Co. are supplying to the Powell Duffryn Steam Coal Co. two 
950-н.р. three-phase 3,000-volt 50-period squirrel-cage induction 
motors to run at 1,450 вр м. These motors are for driving, through 
flexible couplings, two Worthington six-stage turbine-ty pe centri- 
fuga] pumps, each capable of delivering 1,350 gallons per minute, 
against a head of 1,645 ft., including suction, lift and friction of 
discbarge mains. "The guaranteed efficiency of each set, from input 
at motor terminals to output at surface, is 69 per cent. These two 
pumping sete are to be installed in the East Elliott Pit. It is pro- 
posed to run them at night, when the haulage gears and other 
machinery are shut down, thus providing a night load for the power 
bouse, and making the fullest use of the generating plant. 


New Italian Companies.—The Italian General 
Klectric Accumulator Co. (Societá Generale Italiana Accumulatori 
Elettrici) haa just been formed at Milan with tbe co-operation of 
the Accumulator Works Co., of Berlin and Hagen, the Editon 
Electricity Co., of Milan, and the accumulator works of Engineer 
Dossmann, of Genoa. The share capital amounts to £75,000. It is 


announced that the Unione Elettrotecnica, which ів а Milan com- 


pany for the production of electrical machinery, is to be dissolved, 

and two new separate companies constituted by the partners. One 

will be the Societa Gadda, with a share capital of £200,000, and 

wi Pg will be the firm of Brioschi and Finzi, with a capital 
0,000. 


The Beck Are Lamp.—The Italian patents for the 
Beck arc lamp have been disposed of by the German Beck Arc 
Lamp Co. of Frankfort-on-Main, to R. Colombo & Co, of 
Rome, for the sum of £6,800. | 


The German Cable Makers’ Syndicate.—It is 
reported that the syndicate of German cable makers, whose agree- 
ment was to have terminated on June 30th, has been prolonged for 
& period of three years. 


Progress in the Combustion of Fuel.—Referring to 
the review of the Engineering and Flectric Traction Pocket-Book” 
which appeared in our issue of May 24th, Messrs. Ep. BENNIS AND 
Co, Lro., write to controvert the statement implied in the passage: 
—" There is nothing in the description of boiler furnaces to lead 
one to suppose that any advance has been made in the economical 
combustion of fuel since 1899, and in this matter the book merely 
reflects the void which it sees." The comment contained in the 
words: and in this matter the book merely reflects the void which 
ut xes,” they say, would lead one to suppose that there had been no 
advance in the economical combustion of fuel during the last eight 
years, whereas the records obtained in this direction by their firm, 
as shown by well-subetantiated boiler tests made all over the 
country, have been numerous, and, in not a few cases, remarkable. 
It was only in 1906 that their new chain-grate stoker (Bennis- 
Miller-Bennett patents) was perfected. The abolition of the 
dumping bar, together with the halved links, makes it possible to 
barn low-priced, low-graded fuels such as have hitherto been 
avoided by this type of stoker. The firm has also patented a 
coking stoker which combineaseveral unique movements, embodying 
new principles as applied to the economic combustion of fuel. 
“There, perhaps, never was a year in the history of the boiler 
house when boiler room economy has made more marked progress. 
Machine stoking is not, to-day, the haphazard work that it was 
more or less in 1899, the intervening period has been one of 
transition, and that transition has resulted in a practical revision 

of fuel costs and an all-round saving of from 40 to 50 per cent.” 


Electric Elevators for South Africa.— The British and 
South African E»port (Gazette says that whereas in the United 
Kingdom the hydraulic lift has a wide vogue, in South Africa, 
where in many places the scarcity of water presents difficulties, 
the electric elevator is more favoured, in spite of the difficulty 
hitherto experienced in finding local mechanics capable of erectinz 
and repairing these appliances—a difficulty, however, which is 
being rapidly overcome. Of course there is, and there is likely 
to continue, a demand for hydraulic lifts, but it is improbable that 
it will attain the proportion of that for the electric variety for the 
reason stated, and also because of the general popularity of every- 
thing electrical in South Africa. The great commercial emporiums 
ате not the only establishments for which elevators are required. 
Somewhat different patterns are demanded for hotels. The Carlton, 
at Juhannesburg, and the Mount Nelson, at Cape Town, for instance, 
bave very complete installations for passengers, luggage, dinners, 
&c. As there is a decided tendency to erect more of these up-to- 
date caravanserais, the call for such appliances will be much 
extended. Altogether, there is a probability of a more than ordi- 
nary demand for electric elevators in South Africa for some years 
to come.” 


South African Trade.—It is stated that a powerful 
organisation is being set up to push South African products in 
Great Britain and British goods in South Africa. The organisation 
will also assist the various governments to consolidate their trade 
interests in tnis country. The headquarters will be in London, 
with branches in the five South African Colonies. Sir Pieter Bam 
is the originator of the scheme, and after forming an executive 
committee in London, he will leavefor South Africa in a few weeks 
in order to complete the organisation in the South African Colonies, 
returning to England early next year. 

In the Commons on 8th inst., a question was asked with regard 
to the exports to British possessions of articles completely manu- 
factured and ready for consumption. The questioner asked what 
were the principal items and colonies accounting for the decline 
from £46,500,000 in 1903 to £41,200,000 in 1904. Mr. Kearley, in 
reply, said that the principal items were apparel, iron and steel manu- 
factures, s£cam engines, leather wares, railway wagons, and haber- 
dashery, and that practically the whole of the decline occurred in 
exports to South Africa. 


Trade Announcements.—The business of the Мк 
CENTURY Авс Јиснт Co., Lro., including patents, goodwill, plant, 
stock, & ., which was offered for sale by tender, has been purch used 
by Messrs. Broom & Taylor, engineers of the company, who have 
been associated with the business ever since its formation, and 
will carry it on without interruption as the New Century Arc 
Light Co. 

Mr. A. G. Сотнпект, who formerly represented Messrs. 
Crompton & Co., Ltd., in Ireland, has been placed in charge of 
their Manchester district, the office for which is situated at 
Woodall's Buildings, 42, Deansgate. 

Messrs. T. Harpinc Снсвтомх & Co., of Atlas Werks, Leeds, 
have appointed Messrs. Andrews & Co., of 1984, St. Vincent Street, 
Glasgow, to be their agents in Scotland for the sale of their 
alternating current motors. 

THE UNBREAKABLE PULLEY AND Миг. Qearinc Co., LTD, 
of West Gorton, Manchester, have just appointed The Engineer- 
ing and General Equipment Co., 9, Scale Lane, Hull, sole agents 
for the sale of their specialties in Hull and district. 

THE Норѕох Есомоміѕев Co. (1907), Lro., of Gloucester House, 
2, Bishopsgate Street Without, London, E.C., have purchased the 
business and all patent rights of The Hudson Economiser Co., Ltd., 
and have made arrangements for continuing the business under the 
above title. We have received a 32 pp. pamphlet describing their 
Hudson patent oil separator, feed-water heater and softener, con- 
densing plant, cooling tower, &c. 


Burglary.—On Tuesday night last week burglars entered 
the show-rooms of Mr. PAUL, the well-known electrical instrument 
maker, at 63, High Holborn, but found themselves too late, as the 
cashier's department was removed on the previous day to the 
works at New Southgate. They secured only a few pounds in cash, 
and some cigars. 


Catalogues and Lists.—Mxssns. Mavor & Corso, 
LTD., Glasgow.—July date card, giving particulars of a record of a 
month's working of a Pick-Quick electric coal-cutter. 

Messrs. MowTE-CaLLow & Co., Ipswich.—16-page pamphlet, 
describing their electric capstans for direct and alternating 
current, direct-acting and gearing, 1,120 to 2,240 Ib. pull. 

TER ELEOTRICAL Co., Lro., Charing Cross Road, W. C.— Leaflet 
No. XIII, 283,62, showing some of their different ty pes of electric 
fans. 

MESSRS. ALFRED HERBERT, LTD., Coventry. — Copy of sixth 
edition of their J section catalogue, giving a very full account, 
well illustrated as usual, of their Hexagon turret lathes. 

Messrs. D. Santont & Co. (1906), LTD., London, Е. C.—Illue- 
trated publication, No. S 2, being a 20-page price list of their electric 
bells, telephones, indicators, batteries, and ircidental accessories. 

Messrs. TURNERS & MANVILLE, 5, Lloyd’s Avenue, E.C.—Small 
12-pp. pamphlet containing a description of the “ Victor” direct 
current type combination meter. 

THE KEY ENGINEERING Co., LTD., 4, Queen Victoria Street, Е.С. 
—'' Fibre Conduit Picture Book," being a collection of a couple of 
dozen half-tone illustrations, showing their fibre conduits. On alter- 
nate pages a few descriptive words relating to the product are 
given. 
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Messrs. J. C. LYELL & Co, Lro., 55, Victoria Street, 8.W.— 
Leaflet quoting prices of metallic filament lamps. 

Messrs. ANDREW BABCLAX, Sons & Co., Ltp., Caledonia Works, 
Kilmarnock.—Oard drawing attention to their Lion Babbitt anti- 
friction metal. 

Тнк Lonpon ErEcTRICAL Fittincs Co., Lro., 15, Newman 
Street, Oxford Street, W.—A few weeks ago, in illustrating some 
of the recent designs of electric light fittings produced by this 
company, we mentioned that a new catalovue was in course of 
printing. This has now been issued, and in the course of some 
162 pages it gives illustrations printed in a warm brown tone of a 
great variety of artistic designs, which should meet with a ready 
acceptance among those who want high-class fittings. This is a 
considerably larger catalogue than previous editions issued by 
the company; it has been careful compiled, and forms a 
most attractive collection representative of the firm's work. 
From the same company we have also received a catalogue 
of the products of the Wandsworth” Electrical Manu- 
facturing Co., Ltd., including switchboards, tumbler switches, 
switch covers, wall plugs, ceiling roses, fuse-boards, and во 
forth. We note that with their No. 15 patent link switch they 
send out a five years’ guarantee label. A 10-ampere size switch of 
the same type is illustrated, as is also their two-way high voltage 
tumbler switch, and an iron-cased water-tight switch, which, we 
understand, is meeting with great success. Their latest type of iron- 
cased fuseboards and high voltage distribution boards with tubular 
bridges are likewise included. The Wandsworth Co. last week 
moved to larger premises owing to increased business, and the 
address is now Imperial Works, Ludgate Hill, Birmingham, but all 
inquiries for their goods ia the London area should be sent to the 
London Electric Fittings Co. at the above address. 'The new works 
are thoroughly adapted for their manufactures, and the largest 
type switchboards can now he coped with. 

HE ADAMS ManuracTuRiIna Co, Lro., Lonpon, W.—New 
leaflet, fresh from the press, describing a type of automatic starting 
rheostat which they have evolved to meet those cases where it is 
desired that an alternating current motor of the induction type, 
either two or three-phase, ehall be started and stopped from а 
distance by means of a pilot circuit, or when it is desired to control 
the motor by means of the level of the water in a tank or by the 
variation of pressure in the reservoir of an air compressor. These 
starters have been standardised in sizes up to 150 B. H. p., but can be 
furnished in much largersizes. They are an example of a practical 
application of an alternating current solenoid to switch closing, 
and are claimed to represent a solution of the problem of obtaining 
0 running and noiseless solenoid whose cost is not pro- 

ibitive. 


Annual Outings.— The Manchester branch of MESSRS. 
VERI TS Lrp., held their annual picnic on Saturday, and travelled 
to Bakewell, where lunch was provided. А coach drive followed to 
Chatsworth, where, by courtesy of the Duke of Devonshire, the 
party went over the house, conservatories and grounds. A coach 
drive to Haddon Hall and Matlock Bath followed, and at the latter 
place dinner was served. The toast of the Manchester head, Mr. 
M. B. Cotterell, who was unavoidably absent, was drunk with 
enthusiasm, and later that of Mr. W. de M. Landon (head of the plant 
department, Manchester) Other toasts followed, and a vote of 
thanks was passed to the hon. secretary, Mr. F. G. Ride. The 
return journey was made by train from Matlock Bath. 

On Monday last week the staff and friends of 
J. H. HEATHMAN & Co., of Parsons Green, were entertained 
to a launch trip from Richmond to Staines and back on The King, 
a steamer hired from Harry Tagg. The company numbered 111, 
and luncheon, tea and other necessities were liberally provided. 
There was a continuous run of music, singing, recitations, &c. The 
cordial relations existing between Mr. Councillor Heathman and 
his employés was proved by the sociability of every one on board, 
and at the close of the day's outing, Mr. Stark, who has been with 
the firm for 13 years, moved a hearty vote of thanks to Mr. 
Heathman, which was seconded by Mr. Mitchell, the general 
foreman, and given with round after round of cheers. 

On Saturday, the 6th inst, the employés of  Mrssns. 
RawLINGS BROS., LTD., held their annual outing at Eastbourne 
in brilliant weather. The majority of the employés journeyed 
direct from London, but several of the number had made 
their way across country from various country seats where the firm 
is now carrying out works. Dinner was served in the Central Hall, 
Seaside Road. Mr. W. R. Rawlings, one of the managing directors, 
was in the chair, and in giving the toast of “The Employés,” he 
expressed regret that so many had been prevented from being 
present, owing to several large contracts that were in hand in 
various of the country. Mr. E. G. Nicholson gave the 
toast of The Firm,” which was responded to by Mr. J. J. Rawlings 
in suitable terms. Mr. T. 8. Rowden asked the company to 
drink to the health of the chairman and managing directors. 
Mr. R. Tweedie Smith, the chairman of the company, in responding, 
remarked that he had no idea until that moment that he was such 
a jolly good fellow as Mr. Rowden had made out. After Mr. Clarke 
had proposed the health of the visitors, cher sei to by Mr. J. 
Milton, the company dispersed to enjoy the attractions of the 
neighbourhood. 


Electricity Meters in Australia.—According to 
advices received by this week's Australian mail, Councillor Potts, 
at a recent meeting of the Kalgoorlie (W.A.) Town Council, moved 
that no more Bastian meters be purchased unless specially 
authorised by the Council, and that a special committee be 
appointed to inquire into the working of same. There was, he 
alleged, dissatisfaction with the meters named, and he questioned 


MESSRS. | 
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the capacity ofthe electrical engineer and his staff to understand 
them. The staff said they could not get the right quality of oil. 
Only a chemist could understand that aspect of the question. 
Councillor Clemenger, in opposing the motion, said it had to be 
proved that mechanical meters gave more satisfaction than the 
Bastian type. The substitution of the former for the latter would 
mean an outlay of £4.000. Two metera—one a Bastian and the other 
a mechanical meter - had been put up in the Council Chamber, and the 
result was that there was no difference between them. People always 
had grumbled, and always would grumble at meters, but the solid 
fact remained that in Kaleoorlie no more units were paid for than 
were generated. If mechanical meters were adopted, a skilled 
mechanic would have to be engaged to adjust them whereas any lad 
could attend to a Bastian which was out of order. Mr. D. Carle 
Smith, the electrical engiueer, described to the councillors the 
construction and action of the Baetian meter, and went on to say 
there were 1,220 of these meters in use in the municipality. The 
averare of complaints was 14 per cent. per month. He had not 
been able to get any meter which caused fewer complaints than the 
Bastian meter, and he had yet to find & mechanical meter which 
would correctly register an 8-c.P. light. The quality of the oil had 
much to do with the efficiency of the Bastian meter, and he had 
now got the proper kind of oil. Councillor Rickarby «eaid 
his own meter had worked very satisfactorily up to January, 
when it went wrong, and subsequent testing showed tbat it 
registered 40 per cent. too much. But he did not blame the meters, 
but the way they were looked after and the positions in which they 
were placed. They were often exposed without protection to the 
intense heat of the climate. On a division, the motion was 
negatived by 5 votes to 4. It was resolved to write to the local 
authorities of Melbourne, Sydney, and Perth (W.A.) to ascertain 
what meters were used in those cities. The electrical engineer was 
instructed to prepare a report upon the advisability of protecting 
the meters in Kalgoorlie from the intense heat and placing them in 
better positions. 


Book  Notices.—The British Standard Specifications 
for Material used in the Construction of Railway Rolling Stock 
(Report No. 24) have been revised, and will shortly be available. 
Copies of the report, price 10s. 6d., or post free 10s. 10d., can be 
obtained from the publishers, Messrs. Crosby Lockwood & Son, or 
from the оћ зев of the Committee. ; 

“ Regulations for Technical Schools, &c., for Further Education.” 
[Cd. 3,555.] London: Wyman & Sons. 1907. 2d. 

" Uber die Einfuhrung des elektrischen Zug- betriebes auf den 
Berliner Stadt-Ring-und Vorortbahnen.” By Dr. W. Reichel. 
Munchen and Berlin: R. Oldenbourg. 1907. 

Untersuchungen uber die Durchechlagsfestigkeit der Gase in 
ihrer Abhiingigkeit vom Gasdruck.” By Dr. W. Voege. Berlin: 
Julius Springer. 

"Kabelmessungen und Versuche mit Telephon-Frequenz: 
stromen.” By Bela Сай. Berlin: Julius Springer. 

Transactions of the N. E. Coast Institution of Engineers and 
Shipbuilders,” Vol. XXIII, Parts 4 and 5. June, 1907. London: 
Andrew Reid & Co. 

“ Proceedings of the American Institute of Electrical Engineers." 
Vol. XXVI, No. 5. May, 1907. New York: The Editing Com- 
mittee. 50 c. 


“Metric Weights with English Equivalents.” Ву Н. Р. 
McCartney. London: E. & Е. №. Spon. 1907. 18. net. | 
“Electric Blasting Apparatus and Explosives.” By Wm. 


Maurice. London: The Xlectrician Printing and Publishing Co., 
Ltd. 1907. Price 88. 6d. net. 

“ Directory of the Engineers’ Club of Philadelphia.” 
to May, 1907. 


Bankruptey Proceedings.— R. S. BLACKBURN, electrical 
engineer, Hebden Bridge and Todmorden.— The statement of 
affairs in this case shows a deficiency of £1,051. Debtor informs 
the Official Receiver that since June 4th, 1906, he has lost £200 in 
the business. He attributes his failure to expenses through illness 
and pressure by creditors. 

C. W. Starrorp (Stafford Bros.), electrical engineer, Toll End 
Road, Tipton.—The first meeting of creditors was held on July 3rd 
at Dudley. The statement of affairs showed liabilities amounting 
to £286 and a deficiency of £164. Bankrupt ascribes his failure to 
bad trade, competition, and bad debts. The matter was left in the 
hands of the Official Receiver. 

T. HEFFERMAN.—The public examination was held on Thursday, 
July 4th, before Mr. Registrar Hope, at the London Bankruptcy 
Court, of Thos. Hefferman, electrical engineer, 148, Holland Road, 
Kensington, who applied to pass upon accounts showing liabilities 
£965, and no assets whatever. In the coursefof his evidence the 
debtor stated that his failure was brought about by the non-success 
of certain patents in which he was interested, and by the omission 
of the New Electricity Supply Syndicate, Ltd., to purchase a 
battery of his invention. The examination was concluded. The 
following are the principal unsecured creditors :— 


Bowley, E., Highgate.. E ve $3 "S - £968 19 9 
Campbell, R., Holland Road, W. .. vos čo us 689 17 4 


Franco-British Exhibition, 1908.—It is stated that 
the Engineering Section of this Exhibition, which already covers 
several hundred thousand feet of floor space, of which one-half will 
be devoted to the British Section, may have to be materially 
increased, as from present indications it is anticipated that the 
demand will far exceed the space at disposal, notwithstanding the 
fact that it will be the largest machinery hall ever constructed for 
an exhibition in this country. Separate sectional committees are 
now ín course of formation, with the view of making the engineer- 
ing and shipping departments the most important ever held. 
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For Sale.— Certain arc lighting plant. See an advertise- 
ment in this issue, 


The Business Exhibition at Olympia.— There remains 
open at Olympia until to-morrow night (July 13th) a Business 
Exhibition arranged by the Organiser Publishing and Exhibition 
Co., Ltd. It is not a gigantic affair, and there is something of a 
monotonous similarity between a number of the exhibits, but it isa 
show at which many of those who have to do with the commercial 
and office direction of electrical trading and supply undertakings 
might spend a profitable hour. It is the first exhibition of its kind, 
but in these days of improving office methods, higher organisation 
(and sometimes over-organisation), there is a reasonable prospect 
of it becoming an annual and more important affair. Card index 
systeme, filing cabinets, typewriters, roll-top desks, and so forth, 
are there in number; and there are such things as carpets and 
linoleum for office furnishing, in fact, everything going to make up 
a complete office equipment. Synchronome electric clocks are 
displayed. Mesars. Howard Bros. have an exhibit of the Dey time 
register; the Library Supply Co., of 181, Queen Victoria Street, 
E.C., show a compact and handsome catalogue filing and indexing 
cabinet, as well as general Libraco " filing and card index cabinets. 
The Rockwell-Rabash Co, Ltd., show а model office in operation 
for а number of hours daily, and filing and card systems are promi- 
nent as part of the equipments exhibited by them. Messrs. Partridge 
and Cooper likewise show card index systems, as do also the Globe- 
Wernicke Co., Ltd., Messrs. Kenrich & Jefferson, Ltd., and the Amberg 
File and Index Co. There are exhibitors who are prepared to give 
you wrinkles as' to advertising if you are an advertiser, and others 
who will help you to bring the advertiser and his “ сору " to your 
feet if you happen to be a publisher. There is аб one part of the 
building an exhibit showing you how shorthand may be learned in 
a twi g, and at another part we were very much impressed with 
an exhibit whose chief advantage is the elimination of the short- 
hand writer. This latter exhibit is known as the Dictaphone,” 
and is sold by the Columbia Phonograph Co., of 64 and 66, Oxford 
Street, W. The equipment consists of a recording machine, con- 
nected to the lampholderof your ordinary electric lighting circuit,into 
which you dictate your letters (or articles); these are impressed 
upon a record which is removed whenever desired and is placed on 
another machine in the typists’ (or linotypists’) own room; the 
speed of “taking off” may be easily regulated by the operator 
according to his or her rate of speed of manipulating the type- 
writer. In offices where there is a great deal of correspondence 
to be handled we can imagine the Dictaphone” as rendering 
invaluable service as a quiet and efficient aid. It speaks for 
itself. The Automatic Folding Machine Co. have an interest- 
ing little paper (circular and letter) folding machine operated by 
electric motor, or by hand. Messrs. C. Larkins & Co. are practically 
alone in showing electric ligbt and similar fittings for offices, 
though a feature of some in oxidised silver finish is present at one 
of the office furniture stands. Half-tone blocks, printing, 
mechanical calculations, and many other things are to be seen, and 
there are present firms who will find you any man you are in want 
of to do anything you may desire in the way of office organisation, 
reorganisation, or «quipment. The exhibition would be worth a 
visit, even if only to let some who have got into an old 
clogged-up groove, catch the spirit of the modern movement in 
these matters. 


LIGHTING and POWER NOTES. 


Australia.— The electric lighting of Essendon, one of 
the northern suburbs of Melbourne, i8 to be undertaken by the 
North Melbourne Electric Lighting and Tramway Со., Ltd. An 
offer of the company to supply 450 street lamps of not less than 
32 c.P. each fora term of 10 years, at schedule prices, hss been 
accepted by the Municipal Council. | 


Bootle.—The past years working of the electrical 


department has been such as to leave a surplus revenue 


sufficient to pay interest, sinking fund, a contribution towards 
depreciation, and a sum of £700 for the relief of the rates, leaving 
a balance of £360 tocarry forward. It is stated that the Electricity 
Committee endeavoured to enter into ap arrangement to supply 
electric current in Litherland, but no proposal could be found 
scceptable alike to the Bootle Corporation and the Litherland 
U.D.C., so the negotiations were discontinued. 


Continental Notes.— Rouk.—After having considered 
the tchemes proposed by the Società Anglo-Romana and others, the 
Municipality has finally decided in favour of a municipal scheme, 
which has already received the approval of the Administration. 
The plans of the Municipality contemplate an expenditure of 
3,605,000 lire, of which 100,000 lire are allocated to the acquisition 
of land, 1,937,250 lire for various works, buildingsand equipments, 
and the balance for machinery, plant, &c.; the works, &c., being 
carried out by contract and the machinery acquired by means of 
public tenders. 

Bzrcivx.—La Compagnie Generale Electrique has just com- 
menced operations st Conflans-Jargny, Belgium, for the erection of 
& central etation for the generation of electrical energy for lighting 
and power purposes in the district. The initial plant will have a 
cspacity of 1,000 E. r., but this will be increased later to 3,000 н.р, 


Crewe.—The T.C. on July 4th decided to apply to the 
L.G.B. for а loan of £3,000 for the provision of a new feeder switch 
station, steam balancerr, mains, and services. 


Dunfermline.—Messrs. Buchan, consulting engineers, 
have advised the T.C. that it would be advantageous to come to an 
agreement with the Fife Electrical Power Co. rather than to put 
down an independent municipal generating plant. 


Edinburgh.—The profits on the electric lighting under- 
taking for the year ending May last amounted to about £10,500. 
The net surplus, after making the payment to reserve indicatcd by 
statute, will be about £8,500. This amount, it is understood, the 
Committee is willing should be appropriated for the relief of rates. 


Felixstowe.—The U.D.C. has accepted the offer of the 
Electric Supply Co. for street lighting at £2 15s. per lamp per 
annum. 


Gateshead-on-Tyne,— Messrs. Haggie Bros., Ltd., have 
recently introduced electricity for the complete operation of their 
extensive rope works, and within the past few weeks two addi- 
tional 150-н.р. slow speed motors have been put to work, replacing 
steam engines in the operation of two benches, which have about 
20 wire-drawing benches. The power, which is taken from the 
County of Durham Electric Distribution Co.'s mains, is trans- 
mitted by means of a rope drive on to the. main shaft, which again 
drives the blocks by means of bevel gearing. The motors, supplied 
by the Lahmeyer Electric Co., Ltd., run on 440 volts, 40 cycles, 
alternating current, and are of the slip-ring type, fitted with special 
brush-lifting and slip-ring short-circuiting gear. 


Harrogate.—The T.C. has decided to reduce the price of 
electricity to ordinary consumers taking 3,900 units per annum, 
with a load factor of not less than 10 per cent., to 6d. and 14d. per 
unit, or on a flat rate to 1d. per unit and £9 per annum per км. 
demanded, less 5 per cent. 


Hartlepool.— The T.C. has referred to a special meet- 
ing of the Corporation the proposed transfer of the E. L. powers 
possessed by the Northern Counties Electric Supply Co. to the 
Cleveland and Durham Electric Power Co., under which the maxi- 
mum price for energy for private lighting is to be 4d. per unit, 
instead of 6d. as at present, and for public purposes 2d. per unit. 


 Holywood (County Down).—At a meeting of the 
U.D.C. last week, a letter was read from Messrs. M'Lean & Sons, 
Belfast, on behalf of the Holywood Tramways Co., who, it was 
stated, intended to apply to the Board of Trade for a provisional 
order under the Electric Lighting Acts, 1880-6, for sapplying 
electrical energy in portions of Holywood, and the rural district of 
Castlereagh, near Belfast. The chairman, Major M’Cammond, 
explained that some time ago the promoters went to Parliament 
with a Bill for sanctioning the building of a tramway line from 
Belfast, but they had come to a deadlock with the Belfast Cor- 
poration. The promoters did not go on with the Bill, owing to the 
difficulties that had then arisen, but now they proposed to build 
the line. The Council decided to form a committee to go 
thoroughly into the matter with regard to the lighting of the 
town and the tramways. Originally, the Council heartily supported 
the scheme. 


India.—-The big electrical works which are being erected 
in Kashmir for developing power from the Jhelum River, below 
Baramulla, are making good progress towards complelion. A flume 
capable of carrying 20,000 H.P. has been completed, and turbines 
to develop 5,000 н.р. are now being installed. They will generate 
electrical energy for use in the mills and other institutions in 
Srinagar. 


Leyton.—The question of paying the wages of per- 
manent officials out of a loan for work which they would be 
engaged in carrying out, came up at a L.G.B. inquiry on Tuesday, 
when sanction was asked to a loan of £3,000 for mains and cable 
junctions. It was hinted that the Council's Workmen, who were 
permanently engaged in carrying out service connections, could, 
in order to meet the requirements of tbe LG.B, be 
discharged and re-engaged for the special work and after its com- 
pletion reappointed to the staff again. That such farcical proceed- 
ings should be necessary in dealing with ordinary commercial 
extensions, appears, in this particular instance, to be unworthy of 
the Government Department concerned. 


Llansamlet (Glamorgan).—The R.D.C. has decided 
to apply for a prov. order for E.L., and to engage an expert to 
advise on the scheme. 16 is proposed to harness the water supply 
at Glanbran. 


London.—SotTawakk.—The Electrical Committee of 
the B.C. has, after a successful trial of the Excello tlame arc lamp 
for street lighting, decided to convert 80 further arcs to that 
pattern, at an estimated cost of £800. 

HAMMEBSMITH.—'l'he revenue of the electricity department for 
the last financial year amounted to £37,302; working expenditure 
claimed £21,753; and financial charges £15,535, leaving some £14 
surplus. This compares with £2,631 in 1905-6, and £5,283 in 
1964-5; the decrease is presumably due to the great reduction in 
price a year ago, as in spite of the larger output, the revenue is 
only some £300 in advance of the 1905-6 figure. Some 4} million 
units were sold, 127,764 8-c.P. lamps being connected. 

WooLwicH.—As a result of a trial of generating by coal only 
at the Plumstead Works, the B.C. has agreed that the charge of 
6d. per unit sold, for steam from the destructor, should be reduced 
to ‘5d. in future, the former charge being excessive. The B.C. has 
taken up a loan of £16,394 from, the L. C. C. 
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HonNsEY.—The returns of the Council's electrical undertaking 
for the year ending March 31st last show total receipts amounting 
to £11,604, working expenditure amounting to £4,552, and after 
providing £100 for bad debts, a gross profit of £6,952. After meet- 
ing financial charges, however, a deficit of £1,421 remains. Some 
644,733 units were sold, including 80,697 units for public lighting, 
which embraces 58 arc and 126 metallic filament lamps. 

MABRYLEBONE.—The inherent rivalry which characterises tbe 
motor-'bus where electric traction is concerned, took an astonish- 
ing turn on Tuesday night, when an untamed vehicle belonging to 
Mersrs. Tilling charged an arc lamp standard in Regent Street, and 
succeeded not only in demolishing itself and the star dard, but in 
putting the whole of the street into darkness. 


STREET LIGHTING IN THE Gas LIGHT AND Соке Co.'s DiIsTRICT. 
—In consequence of the rise in the price of gas by this company 
from 28. 2d. to 2s. 5d. per 1,000 cb. ft., suggestions have been made 
by members of the Borough Councils north and south of the Thames 


tbat arrangements should be made, if possible, for the extension of 


electric street lighting. The-electrical engineer of Hammersmith 
has been instructed to report as to the advisability of lighting by 


electricity all the public lamps in the streets where mains are 
laid. 


Longton.—A I.G.B. inquiry was held on July 4th, 
relative to the application of the T.C. for a loan of £2,000 for 
electricity purposes, which will be applied to the provision of 
additional steam plant. "There was no opposition. 


New Romney.—Messrs. Foote & Milne have informed 
the T.C. that they intend applying for a prov. order for V. I. 


Northfleet.—The U.D.C. has decided to hold Gravesend 
T.C. to the terms of its letter of February 7th last, in which 
it decided to supply electricity in Northfleet. 
a recent issue of ELECTEICA1. Review, Gravesend T.C. had decided 
to abandon the extension to Northíleet for financial reasona. It is 
hoped that a compromise may be arranged between the two bodies. 


Norwich.—A IL. G. B. inquiry was beld on July 3rd into 
the application of the T.C. for power to borrow £25,000 for the 
purposes of the electricity undertaking. — It was mentioned that 
owing to the urgency of securing additional plant, orders had been 
placed for & steam dynamo and boiler feed pumps, thus anticipating 
the L. G. B. consent. 


Oldham. —A profit of £1,459 has accrued from the past 
year’s working of the E. L. undertaking, notwithstanding that the 
price of energy had been lowered. The T.C. has now reduced the 
price of energy used between 6 p.m. and 10 p m. to 4d. per unit for 


all purposes, and from 10 p.m. to 6 p.m. to 12d. for lighting, aud 1d. 
for power. 


Rye (Sussex).— With reference to the application for а 
prov. order for E.L. to be made by Messrs. Foote & Milne, the 
T.C. has intimated that the Corporation reserves the right to 
oppose. | 


St. Helens.—Nubject to the consent of Richard Evans 
and Co., Ltd., the Lancashire Electric lower Co., and the St. 
Helen’a Tramway Co., being obtained. the T.C. has decided to 


supply electricity in bulk for street lighting to the Ashton-in- 
Makerfield U.D.C. at 2d. per unit. 


South Shields.—1t has been decided to place £500 to 
the relief of the rates, and the balance of the net profit, C2 688, to 
the reserve fund. It has also been decided to abolish meter renta, 
as from the commencement of the April quarter. x 


Tunbridge Wells.—The T.C. on July 3rd decided to 
supply energy for motors exceeding 5 H.P., and where the use of 
motors is restricted to the hours between 11 p.m. and dusk the 
following day, at 11d. per unit, a reduction of Id., provided the 
consumption is not less than what would be taken by the rated 
H.P. of the motor running four bours per day minimum, allowing 
four working days per week. 


Warrington.—The T.C. has informed the R.D.C. that 
it intends applying for a prov. order for E.L. within the Council's 
area. When the matter came before the R. D.C. on July 3rd, 
several members opposed consent to the application, and it was 
decided to defer action until a copy of the order bad been 
procured. 


Watford.—The IL.G.B. has forwarded to the U.D.C. 
sagction for a loan of £8.151 for electricity purposes. The Council 
applied for £9.032. In granting £2.591 for the equipment of a 
transforming station provided for the sole purpose of supplying 
printing works. the I. G. В. intimated that the Council acted impru- 
dently in entering into an agreement for supplying energy at so 
low а rate as 14. per unit, as it should have been obvious that it 
would entail a further loss on the undertaking. This portion of the 
loan was limited to five years. 


West Ham.—The E.L. Committee bas decided to 
recommerd the Highways Committee to adopt single-light 50-c.r. 
Osram lamps, ata charge of £2 12s. Gd. per annum (the Highways 
Committee providing the column and lantern), for the public light- 
ing of streets other than the tramway routes. It has been decided to 
increase the clerical staff of the electricity department, owing to the 
greater amount of work now dealt with. 


Yarmouth.—A L. G. B. inquiry was held on July 4th 
into the application of the T.C. for a loan of £7,000 for additional 


steam plant for tramway purposes, mains, and meters, and for 
£1,235 excess expenditure; there was no opposition. 


As intimated in. 


. TRAMWAY and RAILWAY NOTES. 


Barton (Lanes.).—The R. . C. has decided to consent 
to the application of Manchester T.C. for an exteneion of time for 
the construction of the tramways through Davyhulme and South 
Barton 


Continental Xotes.—Srairv.—The British Consul at 
Barcelona, in a recent report, states that in that port there is per- 
haps a more complete system of electric tramways than in any other 
city in Europe. German and Belgian companies control the whole 
of the numerous lines, the only British concern having been sold to 
a Belgian syndicate about a year ago. Various small extensions 
have been made during the year. A German company has carried 
a line through one of the principal arteries connecting the city with 
the neighbouring residential suburb of Bonanova and the Belgian 
Co. owning the Sarra to Barcelona Electric Railway, bas 
extended its line about 14 kiloms. to the foot of the hille, and 
thence built a funicular railway to the mountain village of 
Vallvidrera. 


FiNLAND.—The British Consul at Heleingfors states that the 
Finnish Senate has appointed a committee to jnvertigate the 
question whether some of the rapids or waterfalls in the Grand 
Duchy could be utilised for purposes of electric traction. А com- 
mittee has considered Wallinkorki. Myllykoski and Kvronkoeki 
Rapids on the River Vuoksen, in the Government of Viborg, as 
suitable, and negotiations have been entered into for the purchase 
of the same for the Government. 

CoPENIaAGEN —The electric tramway system at Copenbagen, 
which is owned by a company. is now threatened with absorption 
by the municipal council, which is dominated by a majority of 
social democrats and radicale, who are at variance with the 
remaining members on this particular question. According to the 
original agreement concluded between the company and the 
council, the undertaking of the former is to pass into the possession 
of the latter, free of charge. on August Ist, 1938, but it is possible 
for the transfer to take place as from August Ist, 1:08, if the 
agreement is denounced 13 months previously and on payment to 
the company of the full value of the enterprise. On its part, the 
company is under the obligafion to pay to the town & percentage of 
the receipts and also to purchase power from the council's 
generating station, The amount payable under these arrangements 
is about £24,000 per annum. and is increasing year by year. If 
the municipal council were to acquire the undertaking next year, 
about £1.100.000 would have to be paid for it. Ae. however. 
financial difficulties exist locally. the magistrate recently advised 
the council to post pone the suggested transfer to a more favourable 
period. but this counsel has been rejected, and municipalisation 
decided upon by 25 votes to 14. The system of local Government 
prevailing in the Danish capital renders it necessary fcr the 
magistrate to again consider tbe question, and if he should adhere 
to his former decision, as is expected, the matter will be referred 
to the Minister for Home Affairs for final settlemenf. | 

Miran.—A collision occurred between a goods train coming 
from Turin and an electric train proceeding in the direction of 
Porto Cereeio, at Rivio Vignerano, outside Milan, last week. 
Several persons were injured, and several wagons left the rails. 
while much damage was done to the rolling stock and the per- 
manent way. 


Derhy.—At the monthly meeting of the T.C. it was 
pointed out that the time authorised for the completion of the 
tramways by the Derby Corporation Act of 1901 would expire in 
August of next year, but it was not proposed to proceed with the 
construction of the whole of the lines before that date, and, there- 
fore, if it was intended to electrify some of the outstanding routes 
it would be necessary to apply for an extension of the time limit. 
The Council has decided to apply £5,000 towards the reduction of 
the loan borrowed in connection with the acquisition of the old 
tramways undertaking. The purchase loan was £34,834, of which 
£15,062 had been paid. 


London.—L.C.C.—At its meeting on Tuesday, the 
Highways Committee presented a further report on the question of 
providing a central car repairing depot. It appeared that at 
the present time about 700 electric cars are operated, and the 
number will be increased to 1,000 next year. The temporary 
repair depot at the New Cross car shed is no longer able to cope 
adequately with the larger number of cars. As a result of con- 
gestion there, night shifts have to be worked in the smithy aud 
machine shops, and the workmen have to be paid extra rates for 
these shifts. This entails an additional cost of £1,000 a year, but 
the work is considerably behind hand, and the depreciation in the 
value of the rolling stock which this state of affairs, if long con- 
tinued would entail, is a serious matter. When the cara were 
comparatively new, the repairs necessary were not extensive, 
and these could be done at the particular depots from which the 
ears were operated. This arrangement is, however, no longer 
practicable in view of the increase in the rolling stock, and the 
greater repairs which have to be executed as the cars become older. 
In addition, it would not be economical to provide machinery and 
plant at each depót for repairing and overhauling, as this would 
involve the provision of separate staffs and materially increase the 
cost of supervision. In the circumstances, the Committee is of 
opinion that special repair shops should be provided on a con- 
venient site, where all the cars can be periodically and 
systematically overhauled, and it recommends the Conucil to 
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approve an estimate of £51,400 for the erection of the first section 
of the proposed buildings, and of £16,000 for the purchase of plant, 
tools and machinery. The consideration of the proposal was 
adjourned for & week. 

HicHGATE.—The Highgate Hill Tramways, Ltd., has applied for 
a renewal for seven years of the licence to use cable traction on 
the Highgate Hill tramways, and asking whether the B.C. has any 
objection to offer to this request. The communication has been 
referred to the Works Committee of the Local Council for con- 
sideration and report. 


Mexico.—The construction of two electric tramway lines 
in Mexico City by the Compania Limitada de Tranvias E!cctricos 
de Mexico is authorised. The Empresa del Ferrocarril Iudustrial 
de Puebla has been authorised to institute electric traction 
on the lines belonging to that company. The company is 
authorised to import free of duty all the rolling stock required for 
the new system of traction, provided that all the materials required 
are imported at one and the same time.— Board of Trade Journal. 


Morecambe,—The question of municipalising the More- 
cambe tramways, now owned by a private company and worked by 
horse traction, was considered at a meeting of the T.C. on Monday 
last. The present company's authority expired on June 4th, and 
notice of intention to purchase is required to be given within six 
months from that date. The Finance and General Purposes Com- 
mittee having recommended tbat the system should be electrified, 
ander Parliamentary sanction, the Council was now asked to endoree 
the proposal. Mr. Gardner, manager of the Chester Corporation 
tramways, it was said, estimated the cost of purchase and recon- 
stroction for electrification at £46,093. After allowing for the 
fluctuations between summer and winter traffic at Morecambe, there 
would be a probable income of £10,390, and a balance of £3,689 for 
reserve and renewals. It would be necessary to spend £10,000 in 
additional plant at the electricity works. The Committee's report 
was approved by 14 votes to 4. The Mayor (Mr. S. Wright) and 
Councillor Stott, being directors of the tramway company, did not 
attend the meeting. 


Morley.— Application has been made to the B. of T. for 
the transfer of the uncompleted portion of the Spen Valley and 
Morley Light Railway Order from the B. E. T. Co. to the Leeds and 
Bradford District Tramways, Ltd. 


Neweastle-on-Tyne.— ^t a gestis of the T.C. on the 
3rd inst., а report was submitted by the Tramways Committee as 
to workmen's tickete, and suggested extensions of the fare stages. 
Tbe Committee proposed that workmen be allowed to travel four 
times in an ordinary дау — morning, dinner-time and at night, and 
twice on Saturdays for a weekly ticket of le. over а distance of 
lj miles. A ticket for double the distance would be 1s. 10d., ard 
2а. 9d. a week would be charged for what had been 13d. fares. 
Reduced fares were also proposed for clerks, shop girls, &., earning 
small wages. The fare stages were also in many cases extended. 
It was pointed out that there was a risk of losing £9,000, but there 
would be a benefit in the increased traffic. The proposal was 
adopted as an experiment for six months. 


Sheffield.—'l'he accounts of the Corporation Tramway 
Depart ment for the year ending March 25th last, recently published, 
show a balance on the year’s working of £45,696—an increase 
of £9,101 as compared with the previous year. The total 
income was £279,586, of which £276,907 was from fares, and the 
remainder, £2,679, from advertisements on cars, rents, &c. The 
passenger receipts exceeded by £20,470 the amount received last 
year. A sum of £4,116 has been transferred from accumulated 
surplus funds for the relief of the district rate, but, owing to the 
earnings of the fund (£911), there is a reduction in the fund of 
£3,206 only. The available amount accumulated out of revenue 
is £196,278. The number of car-miles run was 6,804,656, 
and the number of passengers carried 73,966,299. The department 
has 1,505 employs, and 253 service cars. 


Thornaby-on-Tees.—Owing to the brakes refusing to 
act in consequence of the rails being greasy, an electric 
tramear proceeding down a steep bank at Thornaby-on-Tees, 
could not be pulled up at a loop line, and ran into a car from 
Middlesbrough. Both drivers had fortunate escapes. The fronts 
of the cars were knocked in and several passengers suffered from 
shock. 


TELEGRAPH and TELEPHONE NOTES. 


Brazilian Telegraphs.—The Review of the River Plate 
says that the Platino Brasileno Telegraph Company, of Montevideo, 
have signed the contract under which tbeir telegraph system is 
ceded to the Uruguayan Government. The price is to be liquidated 
at the rate of $100 per month as from July lst (when the lines 
were handed over to the Department of Posts and "l'elegraphs) 
until December 31st, 1914. 


Colonial Wireless Telegraphy.—lIt is stated that the 
first case of the establishment of radio-telegrapbic connection 
between the colonies of a European power and the Motherland will 
be brought into existence on the completion of the Marconi station 
at Coltans near Pisa, which is in course of construction, and will 
have a comprehensive scope of activity. According to a Bill intro- 


-proof that the alignment is an excellent cne. 


duced in the Italian Chamber by Signor Tittoni, the personnel of 
the Navy is to erect networks in Morocco, Benadir and Frytrea. 
The network in Erytrea is to comprise four stations for short 
distance work at (tirunbo, Brava, Merca and Etala, one station for 
medium distance work at Lugh, and two stations at Mogadiscio 
and Massana or Asmara respectively for long distance transmission. 
The two latter stations will be able to communicate with the before- 
mentioned station at Coltans. 


Italian Telephones.—The Minister of Posts and Tele- 
graphs has introduced in the Chamber the Bill, which was fore- 
shadowed at the beginning of last winter, proposirg to authorise 
the acquisition by the State of the telephone undertakings hitherto 
worked by the two companies known as the Generale Italiana and 
the Alta Italia. The scheme relates to 27 urban networks, and 18 
long-distance lines. According to the provisions of the Bill, the 
purchase-price is to be paid in 11 annual instalments out of the 
working receipts of the telephone service, and the purchase price 
arranged from the calculations of a committee, which Бате 
been undertaken during the past two years, is enid to be very 
advantageous to the State. The Government promise with the 
nationalisation of the service, not only a further extension and 
improvement of the system, but also the possibility of lower charges 
in the near future. But there are not lacking critics who venture 
to predict the failure of the scheme of nationalisation in view of 
the unfortunate experience gained bv the public owing to the 


recent transfer of the railways to the State. | 


Newcastle-upon-Tyne,—The P.M.G. will shortly com- 
mence the construction of the following additional trunk lines for 
the Newcastle-upon-Tyne district: — Newcastle-London (four lines), 
Newcastle-Glasgow, Newcastle-Edinburgh, Newcastle-Liverpool, 
Neweastle- Manchester, Newcastle - Birmingham and Newcastle- 
Middlesbrough (two lines), Newcastle-Stockton, Newcastle-Dar- 
lington and Newcastle-Durham. Arrangements are being made 
to place the trunk lines between Newcastle and North Shields, 


South Shield and Sunderlaud underground. ' 


Persia.—In a recent report on the trade of Persia, the 
British Consul at Kerman states that the past year saw the com- 
pletion of the Central Persia telegraph line and the sending of the 
first through message from Persia to India. The work was completed 
on March 13th, 1907, and experimental working was successfully 
carried out from Teheran to Karachi, vid Quetta, inaugurating the 
much- required alternative route to relieve the congestion on the 
Persian Gulf cables. The line is what is technically called a 
“ heavy ” one, and carries three wires. Dahan-i-Baghi was found 
to be a most suitable place for a telegraph station, having good 
water and sufficient land for cultivation to grow provisions for the 
staff, and Mr. King Wood proposes to rename it Hamilton,” after 
the c fficer who first discovered it, and to transfer the station from 
its present unsuitable site at Hasartabad-Sipi. The alignment is 
slightly further to the north and longer than that at first proposed, 
but the fact that Mr. King Wocd only bad to do a little blasting at 
two passes, and that he constructed a road suitable for wheels is 
Mr. King Wood 
reports that travellers were already beginning to use the route 
before he returned frem making it, and he thinks tL at when rest 
houses and halting places are established, it will be more and more 
utilised. Formerly, travellers had to procure a guide before 
attempting to crosa the desert, and as these, like everything else 
in Persia, were very few and uncertain, long delays were frequent; 
now, with the line as a guide, it is impossible to get lost, andthere 
is no need for dependence on anyone. The route will become 
general for all traffic from Bonder Abbas and south-eastern Persia 
into Seistan. With the completion of this telegraph line, the only 
important project remaining is the connection by telegraph of Baru 
and Bunder Abbas, so putting Kerman and Bunder Abbas in direct 
communication. At present telegraphic communication between 
Kerman and Bunder Abbas is vid Yezd, Isfhan, Bushire, and thence 
by cable to Henjam and Bunder Abbas, or vice versá, whilst the post 
takes from 18 to 25 days between the two towns. 


Signalling to Trains in Motion.—The German State 
Railway authorities, as a result of the serious accidents which have 
taken place in recent years in consequence of locomotive drivers 
having passed the stop signals, are now making arrangements on 
the railway between Berlin and Stettin for а eeries of experiments 
with wireless telegraphy, with the object of informing the drivers 
on the cabs whether they are apprcaching a signal. It appears that 
all known methods of acquainting the drivers with the pcsition 
of the signals in dark and gloomy weather have been taken 
into consideration, and the following proposals have beenmade :— 
(1) Application of light for transmission such as by the increase 
of the signal light, repetition of the signal light and visible land- 
marks; (2) audible signals, such as detonators, bell signals, sirens, 
whistles and horns, and audible landmarks; (3) audible and visible 
signals, such as detonators producing a lighting effect; (4) signal 
transmission to the locomotive, as by mechanical or electrical 
power, magnetic transmission and transmission by means of electric 
waves; and (5) contrivances which only intimate the locality of 
the signal to the locomotive driver, but not the position of the 
signal arm. It is stated that electrically-operated horns have 
already been experimentally introduced on many railway sections, 
and the results have been so favourable that a large number is 
being applied to signals, во as to give drivers warning of the posi- 
tion of the signals, The horns are similar to those used on 
motor-care, and two or three horns are to be provided for each 
signal, and arranged at intervals of 100 metres, on peste 3 metres 
high at the side of the tracks. 
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Telegraphic Interruptions and Repairs :— | 


CABLES. ImraABOPTED,  BHPÁAIBAD. 
Cayenne-Pinheiro id „єс эе РР . Aug. 18, 1902... T 
Curacao-Coro 
Curacao-La Gu | Closed. . oe ee ee Jan. 12, 1906 іХ) ee 
Curacao- Maracaibo . 


Reissa-Issa and Reissa-Yemani (Yemen) .. 
Tarifa-Tangier .. s 
Port Arthur-Chifu (Closed ee ee oo 
arachico- Santa Crus as 


ee Oct. 99, 1909 oe ee 
.. Jan. 18, 1904.. ee 
.. Маг. 9, 1904 .. es 
.. July 12, 1906 .. bð 


Las Palmas-Arecife ie za Mi т .. Aug, 18, JOR ,, аә 
Trinidad-Demerara ss : . July & 1907.. : 
Burwick-Thorsham У Ps .. July к, 1907.. à 


Puerto-Barrios .. эө .. Aug. 9, 1909 .. «2 


The Great Northern Telegraoh ('o.'s cable between the Faroe 
Islands and the Shetlands is broken. А cable steamer was expected 
to leave Copenhagen for the Shetlands on Wednesday. 


Tramway Telephones as Fire Alarms.—Arranye- 
ments have been made between the Watch Committee and tbe 
Tramway Committee of the Birmingham City Council, as a result 
of which the public may now make use of all the telephone bexes 
on the tramway standards for the purpose of tummoning the Fire 
Brigade, or of obtaining assistance in the event of accidents or 
other emergencies, Thereare already 100 tramway telephone boxes 
available. Communication can be established at any hour of the 
day ог night.— Birmingham Daily Post. 


Underground Trunk Wires.—The Postmaster- 
General haa decided to commence work from Newcastle on the 


extension of the underground telegraph line to connect Leeds with 
Newcastle. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESss. 


ABERDARE.—Villa at Liwydcoed for E. Moses. J. Ll. Smith, M. S. A., Aber- 
dare, architect. 
ABERDEEN.—Telephone exchange in Bon-Accord Street (£10,000). 
ABERGELE LI. AN TAIKTALHAIAhA.— Extension of public schools (£1,560). 
Robert Evans & Sons, builders, Old Colwyn. 
ACCRINGTON.- Extensions to Victoria Mill for W. M. Worsley, at Baxenden. 
ACKWORTH (NEAR PonttrRactT).—County council school. J. Vickers 
Edwards. 
ACTON PARK ESTATE.—Ten houses of tirst-class character in First Avenue, 
Е. Wallis, builder, 22, Loveday Road, Ealing. 
ACTON VALE.--Seven houses on west side of Larden Road (wiring for E. I.. 
intended). G. A. Gale, builder, The Broadway, Walham Green. 
ALFRISTON (Sussex). New public schools and house (42.911). Hockley and 
Co., builders, Ship Street Chambers, Brighton, 
BARDNEY.—Wesleyan chapel. W. Mortimer & Son, Lincoln, architects. 
BELFAST.—New factory for the Belfast Mineral Water Co. in York Road. 
W.J. Moore, 35, Royal Avenue, Belfast, architect. 
Roman Catholic Cathedral in conteinplation. 
New children's intirmary about to be built at a cost of ЁН 157. 


Young х Mackenzie, Belfast, architects; Willliam Cowling, 
builder, 


BISHOPBRIGGS.—Two villas for J. 5. Campbell in Kenmure Avenue. 
BLACKBURN (Great Hanwoop). -New Co operative Stores (42.0000. F.J. 
Parkinson, architect, 9, Richmond Terrace, Blackburn. 
(GREAT HaRwoon).—Extensjon of Windsor Road schools. F. J. 
Parkinson, architect, 9, Richmond Terrace, Blackburn. 
BOLTON ene to Victoria Mill for Messrs. W. & T. 
‘aylor. 
BOURNEMOUTH.-—Block of shops and houses. C. Н. Belbin, Bournemouth. 
BRIERFIELD. -New school. Architect. Mr. Littler. Preston. 
BRISTOL.— Engine and boiler-houses. accumulator tower, &c., at the graving 
dock. John Aird & Co., builders, London. 


(ASHLEY HII. I.). Public schools to accommodate 1,900 children, to be 
erected by the T.C. 


BURNLEY.--New baths. Mr. Pickles, borough surveyor. 

BYREMOOR.—E.L. to be Installed at the church. Rev. J. A. Wilson, Byre- 
moor, Rowland's Gill Station. 

CAMBORNE.— Alterations to business premises for T. Moore & Bon. S. Hill, 
Green Lane. Redruth, architect. 

CASTLE EDEN (Со. Dvriam).—New Police Court, &c., for the County 
Council. W. Crozier, County Surveyor, Shire Hall, Durhain. 

CLOWN. -New Primitive Methodist Church. 

COLCHESTER.—Rebuilding St. Giles’ Church. J. Dorecy & Co., builders 
Brentford, W. 

CRAWCROOK.—Primitive Methodist Church (£1,650). 

ChHROYDON.—Mnins to be extended to supply 186 houses (2,620 lamps) at 


Pollard's Hill East, Norbury, and Cheyne Walk and Carlisle 
Кова, Addiseombe. 


DARLINGTON —&hops and sheds at Albert Hill Wire Works. J. H. Roberts, 
Darlington. 
DCEhIN FIELD. – Cabinet works, shops, с, F. W. Uttley, Dukinfield. 
New carriage works for tbe Great Central Railway Co. Mellowes 
snd Co., Ltd., contractors, Corporation Street, Sheffield. 
DUNDEF.—Motor-house for A. S. Henderson, Glamis Road. 
Additions to Manse for Hilltown U.F, church at Mains Lonn. 
Additions to Central Police Buildings. Mr. Thomson, City 
engineer. 
EAST I[AM.—Sstable and ambulance house at the Isolation Hospital. Roman 
Road. Apply A. H. Campbell, borough engineer, Тому Hall. 


Addition to Church of St. Edmund’s. J. and J. P. Cutts, 14, 
Southampton Street, Strand, architects. 
ECCLES.—Warehouses, stables and slaughter-houses for the Co-operative 
Society. T. Moore a Sons, Monton Road, Eccles, builders, 


Extensions to engineering works at Peel Green, for Messrs. Gardner 
and Sons. 


enlargements to Messrs. Browett & Lindley's Works at Peel Green. 
Extenmons to works for the Eccles Rubber Co. in Monton Road. 


Ri. F. I. I. —New Convaleccent Home in connection with Montrose lutirmary 
(42,200), 


FOLKESTONF.- Two semi-detached houses in Grimston Gardens South. W. 
White, owner and builder; A. Bromley, architect. 

(CHERITON).—-New Baptist Church. E. E. Moody, Broadstairs. 

Wesleyan Church (Surrender Road) J. Kinginill, architect: 
Folkestone. 

Detached residence for Mrs. M. Bennett. A. Bromley, architect 
Cheriton Place, Folkestone. 

FORDINGBRIDGE (Hants).— Mission Church at Sandle Heath. 

GRANTHAM.- Power house, Ke. R. Hornsby & Sons, Ltd., engincerss 
Granthain, 

GRAYS (Kast Trt rkock).—New public schools. €. M. Shiner, architect, 110s 
Hainilton House, Bishopsgate Street Without, London, E.C. 

HANLEY (Nonriwoopb) Mission Church. W. А. Baynes, architect, Fountain 
square, Hanley. 

HARROGATE. New Church Starbeck «£6,000, 

HAVERFORDWEST. Market house (£5,000). 

HAWICK, N.H. Proposed extension of Wilton Parish Church (£4,000). 

HEREFORD. Important extensions to the Spread баке Hotel. Groume and 
Bettington, architects, Palace Chambers, Hereford. 

HOLLING WORTH. Council school (accommodate 600). C. Т. Adshead, 

| Leinster Chambers, St. Ann's Square, Manchester, architect, 

HULL. -Town Hall to be extended by the T. C. (£40,000). 

HULL (Нокхьа). -Convalescent home (24,000). W. Н. Bingley, architect. 

HUNTLY (ABERDEENSHIRE) - Enlargement of school and teachers’ house. Мг. 
Kelly, architect, Aberdeen. 
KEIGHLEY.—Fireproof mill and boiler house, at Beck's Road. Moore and 
Crabtree, York Chambers, Keighley, architects. 
LEEDS..-Extension of shoe works at Burmantofts. W. M. Cogaiel, architect, 
4, Airdale Terrace, Stourton, Hunslet, Leeds. 

LEIGHTON BUZZARD.--Extensive works for Hief, Beavon & Co. Cook and 
Son, builders. 

LINCOLN (Bnpacirpnipóor. New church. €. Hodgson Fowler, architect, 
Durhain; H. S. & W. Close, builders, Lincoln. 

LISBURN (Iurraxp).- -William Foote Memorial Schools in Seymour Street. 
tev. А. Egan, Methodist Manse, Lisburn. 

LONDON, W.C. Theatre abutting upon Wardour Street. Shaftesbury Avenue, 
and Upper Rupert Strect, Strand. W. G. К. Sprague, 10, 
Jermyn street, W., architect. 

(WASDSWORTH and F'rniM)- Shops. C. Botterill, 683, Кайып 
Кова, S. W., surveyor. 

(VicToRIS STR Et, S.W.).—shop. R. G. Hammond, 16, Essex Strect, 
Strand, architect. 

(GurrNwicn). -Buildings on site of 119, 114, 116, Blackheath Read 
lor Harrison, Gibson & Co., High Road, (ога, house 
turnishers. 

CBATTERSEA). - Electrical installation in Longhedge Works, Silver- 
thorne Road, for South-Eastern and Chatham Railway Co. 

(Barit estaj- Station buildings at St. John's Hill for London, 
Brighton and South Coast Railway Co. 

‹ВлттькнчкА). – Building on site of 115—117, New Road, with Mission 
Hall ut rear. W. Dewes, 4, Bloomsburs Place, W. C., architect. 

(Hacatrston), Buildings in Kingsland Koad. J. Ferrer, 2, Cole- 
шап Street, E. C., architect. 

(ISLI NS. ToN). - Chapel and school building in Tollington Park. E. D. 
Hoyland, 2, Wallbrook, E. C., architect. 

(KN SIS, oN). Five shops in Earl's Court Road. C. R. Guy Hall, 1, 
Alma Terrace, Allen Street, Kensington, architect. 

(EALI N). — Shops. Ford & Walton, 1, West End Lane, Kilburn, 
builders. 

(STRAND).—Alterations, &., to W. H. Smith & Son's premises. 
W. Н.Т. Kelland, 43, Manor Road, Stoke Newington, builder. 

Е.С —Oftices on site of 36, 37, 38, New Broad Street, and 22, 28, 
Broad Street Avenue. Wm. Jobnson & Co., Wandsworth 
Common, S. W., builders. 

(SrBATIORD, E.). Business premises for Boardmun's, Ltd. 

(KENSINGTON), Flats in St. George's Place. P. Hoffmann, 159, 
Palmerston House, Old Broad Street, E. C., architect. 

(LewtsiaM).—174 houses. H. and G. Taylor, Lingards Road, 8.E., 
builders, 

(KENTISH Town).—Rebuilding schools (23,000). Rev. B. Saunders- 
Lloyd. vicar, Holy Trinity Church, Haverstock Hill. N. W. 

(CAMBERWELL).—Two blocks of flats. R. Saunders, 62, Bishopsgate 
street Within, E.C., architect. 

(Berasonnpsey) Buildings on site of Nos. 216 -256 (inclusive), Old 
Kent Round. J. M. Lester, 9, Hindes Road, Harrow, architect. 

(GREENWICH).— Addition to the Seamen’s Hospital. T. Rider & Son, 
181, Union Street, Boro’, S.E., builders. 

(«HAMMERSMITH), — Extensions of premises in Bloemfontein Road for 
К. B. Grantham & Son, 23, Northumberland Avenue, W.C, 

(Dartrorp).— Buildings in connection with Joyce Green Hospital 
(£4,713). Treadwell and Martin, 27 -33, Cbaring Cross Road, 
architects; А. №. Coles, Plymouth and Chelsea, builders. 

(HAMMERSMITH),— Store in connection with King’s Theatre for J.B. 
Mulholland, 73, Upper Richmond Road, Putney. 

(Мик Exp, E).--Execution of work at the various homes in the Old 
Town, and the Workhouse in Mile End Road. W. Thacker, 
Clerk to the Guardians, Bancroft Road, Mile End Road, E. 


(Hox гох).- Additional accommodation at L. C. C. school (2950). 
T. J. Bailey, architect to L. C. C. Education Committee. 
Spring Gardens, S. W. 
LUTON (Bros.). Extensive works for Chas. Clay & Sons, electrically equipped 
(£5,200), J. R. Brown & Sons, architects, 9, Castle Street, 
Luton: C. Herbert White, builder, 72, Dunstable Road, Luton. 
MERTHYR TYDFIL (DowLais).--Public schools to be built by the T.C. 
(£5,000), 
NANT WICH.--New Primitive Methodist Church. R. Matthews, architect, 
Nantwich; Mr. Read, builder, Hospital Street, Nantwich. 
NELSON.-—-Fire station to be built by the T.C. (£8,500). 
NEWARK (Notts).—Public schools (27,110). Win. Smith, builder, Newark. 
NEWCASTLE-UNDER-LYME (Svares.).— Motor depot and garage for Н. K. 
Hales. Н. Burgess, architect, Anchor Chambers, Stafford 
Street, Longton, 
NORBURY. -—-Larve house (electric light to be installed). Gathercole Bros., 
Norbury, builders. 
NORTHAMPTON.--Important extensions of manufacturing premises by the 
Co-operative Wholesale Society. 
OLDHAM.—New cotton mill at Shaw for the Trent Mill Co. Plans in pre- 
paration. 
New mill at Chadderton to be crected. Contractors for spinning 
machinery, Platt Bros. & Co., Ltd. 
PONTLOTTYN (GraAM,).— Business premises in Merchant Street for А. T. Fine 
and Co. James & Morgan, architects, Charles Street Chambers, 
Cardiff, 
Alterations and additions to preinises in The 


James & Morgan, architects, Charles 
Сага. 


пате for J. Price. 
treet Chambers, 


(Continued on page 64.) 
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THE STRATFORD POWER STATION OF THE GREAT EASTERN RAILWAY. 


To anyone who cares to follow the vicissitudes of electrical Its scope is, of course, much greater than that of the 
design during the past decade, most instructive comparisons older plant in Bishopsgate, as it will, in addition to taking 
can be made between 
the modern turbo- 
generating plant 
recently set to work 
by the Great Eastern 
Railway Co., at Strat- 
ford, and described in 
this issue, and the 
reciprocating plant at 
Norton Folgate, which 

ib in part displaces, © 
and which the inter- 
eated reader will find 
illustrated and des- 
cribed in the ELEC- - 
TRICAL REVIEW of Sep- 
tember 18th, 1896. ра. 1 .—ExTERIOR OF THE STRATFORD POWER STATION OF THE GREAT EASTERN RAILWAY Co., SHOWING 

In its way, the THE WATER-COOLING AND SOFTENING PLANT. 

latter plant constitutes an historical ЕРТЕ іп the path of over the load of the latter—principally derived from 
electrical progress, and its supersession is a regrettable, but Liverpool Street Station and Hotel, and Bishopsgate Street 
necessary corollary of that progress. goods yard—also supply energy to the company’s suburban 


OE ae 


—— — — — 


Fig. 2.—GENERAL VIEW OF THE PARSONS TURBO-ALTERNATING PLANT. 


The Stratford power station bas been laid out under the stations to the number of over 20, the Fenchurch Street 
supervision of Mr. John Wilson, chief engineer, by Mr. terminus, the company's locomotive works at Stratford, 
H. W. Firth, who has since been appointed electrical printing works at Canning Town, and wagon works at 


engineer to the Great Eastern Railway. Temple Mills A large proportion of the machinery 
F 
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employed in the above works, goods depóts and the hotel, 
will shortly be electrically-driven from the new plant, which 
augurs well for its commercial success. 

. We would add that the Norton Folgate plant had a load 
factor of some 40 per cent., and it is expected that the new 


Fic, 3.—SuRFacE-CONDENSING PLANT FOR 1,000-kw. Unit. 


plant at Stratford, with a quadrupled output, will be equally 
well-favoured. 

This plant, both in arrangement and housing, con- 
forms admirably to the requirements of a power station pure 
and simple. 

The buildings, comprising an engine and boiler house only, 
are steel-framed struc- 
tures sheathed in cor- 
rugated iron and rest- 
ing on a. floating con- 
crete slab, stiffened by 
layers of expanded 
metal; a. form of con- 
struction to some ex- 
tent necessitated by the 
exigencies of the site. 

A coal siding runs 
alongside the boiler 
house, fuel being 
dumped by hand on 
to the firing floor. The 
steam «raising plant 
consists of nine 30 ft. 
x 8 ft.6 in. Gallo- 
way boilera, each with 
a working pressure of 
160 Ib. per sq. in., and 
a rated evaporation of 
8,400: Ib. per hour; 
a view in the boiler 
house is shown in 
fig. 4, wherein the 
special flanging at the 
flue ends, referred to 
below, is visible., 

The  boilers are 
constructed on Messrs. 
Galloway’s. well- 
known principle, the 
two-grate flues merg- 
ing into a common flue provided with 30 cross-tubes. 
The flue openings in the boiler front are flanged 
outwards instead of, as is more usual, inwards, this 
construction, of course, allowing of full inspection of 
the riveting; further, the end rivets of all the gusset 
stays on the front plate (i. e., at the point where the stay 
would probably tear away), are drilled centrally for three- 


quarters of their length, the inner ends being solid and 
provided with nuts screwed on. Any fracture of sucha 
rivet below the nut would result in steam blowing through 
the front plate and warning the stoker ; the arrangement is, 
of course, well known in locomotive work. 

A tubular superheater is inserted in the 
down-take behind each boiler, with a view 
to obtaining about 100? F. working 
superheat; the main flue, behind the 
boilers, is extended through. both ends 
of the boiler house, terminating at one 
end in a 75-ft, and at the other in a 
50-ft. stack, both being of steel, 8 ft. 
6 in. diameter, and worked in con- 
junction with induced draught plant. 
Both stacks are lined some 40 ft., and 
can be extended to 100 ft. in height 
when required. The taller stack. at 
one end is (induced draught plant, 
notwithstanding) for the purpose of 
giving the increased draught required 
by a 480-tube Green economiser, which 
is installed at that end. This econo- 
miser can be extended to 720 tubes 
when required, and the scraper gear is 
electrically - driven. The induced 
draught plant consists of four Buffalo 
Forge Co.’s fans, each coupled to a 
17} в.н.р. B.T.-H. three-phase motor, 
and disposed two per stack. 

The whole of the steam and feed 
piping is of solid drawn steel with welded 
flanges to the Engineering Standards 
specification, and was supplied by  Messrs. Spencer, of 
Wednesbury. The lagging throughout is of sectional 
magnesia. One 8-in. header, divided into three sections 
by two expansion bends and sectional valves, is situated 
behind the boilers and superheaters; three 6-in. boiler 
branches enter and one 6-in. turbine branch leads from each 


Fic. 4.—VIEW OF THE BOILER PLANT, STRATFORD POWER STATION 


section, the arrangement forming a unit system with 
three boilers and a turbine per unit. Each boiler is 
fitted with two double-lever safety valves and with Hop- 
kinson steam and water fittings; the steam and feed 
valves were supplied by Messrs. Noakes, of Whitechapel, 
and the steam bends to the superheaters and header are 
all interchangeable. 


= 
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The water, both for feed and condensing purposes, is 
obtained from a deep well situated by the cooling towers. 

For boiler feeding the water is treated in a Stanhope 
water softener, removed from the Norton Folgate station, 
and haying a capacity of 2,500 gallons per hour; the feed 
pumps are of the Hall vertical compound type, one of 
6,000 gallons per hour capacity being installed at each end 
of the condenser pit in the engine room, and arranged to 
feed either through the economiser or direct to the boilers. 

Turning to the generating plant, this comprises three 
1,000 Kw. turbo-alternators, running at 1,500 R.P.w., and 
delivering three-phase current at 6,600 volts pressure and 
50 cycles. Both turbines and alternators were supplied by 
Messrs. C. A. Parsons & Co.; the alternators being star- 
connected with neutrals earthed through suitable resistances, 
and conforming in design to the firm's latest practice, as 
described in the ELECTRICAL REVIEW of June 21st last. 

In each case a small 50—60-volt two-pole exciter is 
mounted on an extension of the alternator shaft. 

The turbine units are arranged longitudinally down one 
side of the engine room, as shown in fig. 2, their respec- 
tive condensing plants being in an open pit in the centre of 
the building, with the н.т. and auxiliary switchgear on the 
far side. Each condensing plant includes a Carrick and 
Wardale surface condenser, fitted with Parsons’ vacuum 
augmenter and three-throw Parsons compound air pumps, 
gear-driven from a 70-H.P. B.T.-H. 390-volt three-phase 
motor, to the other side of which is attached an Allen 
centrifugal circulating pump. Each turbine is (as usual) 
arranged to exhaust, in emergency, through a water-sealed 
automatic valve to atmosphere. Tbe arrangement of the 
condensing plant for one unit is shown in fig. 3. 

The circulating pumps draw from the tank under a Balke 
cooling tower, and deliver through the condensers to the top 
of the tower again. Fig. 1, which shows the exterior of 
the station, and also gives an idea of the water-cooling 
towers and Stanhope softening plant. 

Reference has been made to the deep well water supply ; 
in connection with this a Reavell air compressor, driven 
by a 22-н.р. B.T.-H. three-phase motor and two Westing- 


Fic. 6.—SHow1nG THE Н.Т. AND AUXILIARY SwITCHBOARDS, &C. 


house steam driven air pumps, are installed in the engine 
room for ing the air lift. 

Tt will be gathered from the foregoing that the plant is 
intended to supply only three-phase current at high pressure, 
and the main switchgear, supplied by the British Thomson- 
Houston Со., is designed to this end. Roughly, this 


switchgear comprises an upper and lower row of oil switches, 
linked together by ring bus-bars; the switch panels 
are situated on a level with the upper row of oil switches, 
and the operating gallery overlooks the whole of the running 
plant as shown in fig. 6. The ring bus-bars are divided 
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Еа. 5.—Layina H. P. FEEDERS ON THE GREAT EASTERN 
RAILWAY. 


into six sections by non-automatic oil switches, the middle 
upper and lower sections are reserved to generator and, works 
switches. Each sub-station is practically supplied through 
duplicate feeders, one connected to a bus-bar section in the 
upper row, and one to a corresponding section in the lower 
row, thus facilitating a division of the load between lighting 
and power services, or 
otherwise as desired. 

It may also be 
noted that except in 
two cases, isolating 
links between dil 
switches and bus-bars 
are done away with, 
as sections may be shut 
down without inter- 
fering with the supply. 

A view of the 
operating board is 
shown in fig. 7; this 
consists of 24 panels 
with the usual B. T.-H. 
pattern hand- operated 
oil switches and in- 
struments, divided into 
12 feeder, four gene- 
rator, six section, and 
two works supply 
panels. 

It will be noticed 
that the oil switch 
handles are irregularly 
fixed, the upper ones 
operating the upper oil 
switches and the lower 
ones those on the 
ground floor. 

The generators are 
provided with triple- 
pole reverse - current 
relays of the differential type, while all feeders have 
direct-acting trip gear supplied from series transformers, 
with secondary fuses in parallel with the trip coils to give 
the time-limit effect. "These avoid the complications of 
intermediate time-limit relays between the current trans- 
formers and the trip gear. 
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Each“ feeder is equipped with one ammeter with a jack, dial in fig. 9) working on the exciter fields, automatically 
by means of which it can be inserted in the secondary of regulates the pressure sufficiently for lighting purposes; this 
the current trans- | 
former in any one of 
the three phases. Each 
generator is equipped 
with one ammeter, 
one voltmeter and one 
indicating wattmeter, 
provided with a switch, 
such that it can be 
used at will to measure 
the lagging or leading 
component of the ma- 
chine output instead 
of the energy com- 
ponent. Recording 
watt-hour meters are 
also provided for the 
generators, and sector 
type. illuminated dial 
voltmeters for the bus- 
bars. Synchronising 
is accomplished by 
duplicate synchronisers 
of the revolving dial 
type, one having 
double dials 18 in. 
diameter, swivelled, 80 
that one of them can 
be turned towards any 
part of the engine 
room for the benefit 
of the turbine atten- 
dants. 

One three-phase 
potential transformer | Fic. 7.— Vrgw or THE Н.Т. SwrrcH PANELS. 
per generator sup- | | 2 
plies all synchronising, watt-hour meter, relay and is mounted on the switch operator's platform, together 
other potential circuits ; and three current transformers рег with the generator field rheostat pedestals. | | 
| „ | | | | The oil switches and 
bus-bars are located 
in a two-storied cellu- 
lar concrete structure 
built up from the 
engine room floor 
level. 

All the high pres- 
sure connections are of 
bare copper rod, and 
all connections are uni- 
formly coloured red, 
blue and yellow to 
distinguish the phases; 
the exciter field rheo- 
stats are fixed behind 
the generator panels, 
and the main field 
rheostats are вив- 
pended below the 
switch gallery. 

The generator neu- 
trals are connected 
through links to a 
neutral bus-bar, which 
is earthed through a 
cast-iron grid and mica 
resistance, having a 
value of 14:2 ohms., 
and capable of carry- 
ing the full load 
of about 250 am- 
peres at about 4,000 
volta, which would 
Fig. 8,—H.T. Оп, SwITCH Сви, SHOWING Сопвит Fic. 9.—Тне Тіввпл, REGuLATOR AND SvmcHRo. be impressed проп 

| AND POTENTIAL TRANSFOBMERS. ISO GEAR on THE Н.Т. SWITCH GALLEBY. it in case of a 

mE P. | heavy fault to earth. 
generator or feeder—one in each phase—supply all current This limits any earth current, sufficiently for the satisfac- 
instruments and automatic gear. | tory operation of the discriminating devices which control the 

A Tirrill regulator (shown together with a synchronising circuits, | 
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The works distribution board, situated on the engine-room 
floor level, is also shown in fig. 6 ; this is supplied from the 
main board through two 150-Kw. Berry oil.cooled trans- 
formers. each with a step-down ratio of 6,000/390 volta, 
and controls the auxiliary circuits to the pump and 
economiser motors, &c., incandescent and arc lighting. 

н. The turbine and condensing plant is served by a Morris 
and Bastert ?0-ton hand travelling crane, provided with two 
10-ton lifting crabs, which spans & portion of the engine house. 

The H.T. three-phase mains, in duplicate, extend from the 
generating station at Stratford to Bishopsgate Street, Fen- 


WOILER HOUSE 
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Ета. 10.—CRoss-sECTION THROUGH THE STRATFORD Power STATION, G. E. RLY. Co. 


church Street, Goodmayes, Temple Mills, Wood Street, 
Leytonstone, and to the company's works and railway station 
near by, and were supplied and laid by Messrs. Henley's 
Telegraph Works Co. 

The cables, comprising some 60,000 yds. in all, are of 
four different sizes equivalent in sectional area to 19/14, 
19/18, 7/18 and 7/19, and are three-core, paper-insulated, 
lead-covered, and copper sheathed. 

For the most part the cables are laid solid in wood 
woughing, and covered with tiles, but in confined places, 
such as over viaducts and bridges, they are laid in square cast- 
iron troughs, on a layer of felt, and bracketed to the walls. 

The jointing up of the manufactured lengths was done by 
means of the lead sleeve joint ; the T-joints and trifurcating 
terminal ends are made in special high-tension cast-iron 
boxes of Messrs. Henley's standard design. 

As the use of eleotricity on a wholesale scale is somewhat 
new to the Great, Eastern Railway Co., considerable interest 
attaches to the methods adopted by them in their various 
works and stations, which the following brief notes will 
tend to explain. 
output of some 10 million units eventually, a considerable 
portion of which may be taken by the adjoining locomotive 
works, which will nominally be supplied in bulk. 

Three similar sub-stations have been put down in these 
works, two being supplied by independent feeders, and all three 
interconnected with а view to ensuring continuity of supply. 

Each sub-station is divided into two compartments, one 
containing two Berry oil-cooled transformers and the neces- 
sary switchgear, and the other a low pressure power and 
lighting distribution board supervised by the locomotive 
department. | 

The switchgear in the transformer chamber is of D.T.-H. 
design, and includes two transformer panels, one incoming 
and one ontgoing feeder panel, and a L.T. transformer panel 
fitted with watt-hour meters. Bare strips connect the rear 
of the latter panel through the wall to the L. T. distribution 
board in the adjoining chamber. The H.T. bus-bars are 
sectioned, a transformer and feeder being on either side of 
the switch: the oil switches are of the standard hand- 
operated type, thoee for the transforming and incoming 
feeder being fitted with overload trips, while the feeder 
switch has in addition a reverse current relay; and time- 
limit fuses are employed generally. 

The H.T. leads are all lead-covered and drawn into ducts ; 
the transformer L. T. leads are cleated to the wall. 
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The new plant is expected to have an 


The works distribution board is also fitted with an inde- 
pendent meter, and controls 12 circuits, the pressures being 
440 volts for power, or 250 volta (between each phase 
and neutral) for lighting work. It is expected that some 
1,000 Kw. will eventually be supplied in these works. 

In other transformer stations where the supply is directly 
under the control of the power department, both н.т. and 
L. T. distributing switchgear is installed in one chamber. 

At the local passenger stations, where the lighting 
is now being carried out electrically, small trans- 
former chambers have been constructed. 

Taking the stations 

between Stratford and 

Loe Liverpool Street as 

AR | м being typical of the 


LT ТАЖ: a remainder, these are 


1 mu 


normal fed by a 


CR CU ee looped-in feeder run- 


ning to Norton Fol- 
gate (Bishopsgate); but 

| in emergency they can 
mim — also be fed backwards 
m : from Norton Folgate 
through the 


ENGINE MOUSE 


dupli- 


9 dh L E b cate direct-feeder run- 


^l [Кене ning to that point. 

э >= шс d e In the platform 
AN PED 1, transformer chambers 
2 99 | |. the incoming and out- 
! going feeders are led 
into trifurcating boxes, 
Z these latter being of 
the standard horizontal 
type used throughout, 
and laid side by side; the three terminals are in each case 
linked to three rubber-covered cables connecting to a plug 
switch-fuse fitting arranged above the dividing boxes. 

The fuses are of the so-called “bomb” type, and the 
fitting is arranged so that it is necessary to withdraw the 
plug—leaving the fuse terminals dead—before replacing a 
fuse. From the switch-fuse fitting asbestos-covered cables 
lead to a 10-Kw. Berry transformer, the I. T. leads from 
which pass through a three-pole switch and fuse panel, and 
outside the chamber to double-pole fuse distribution boards 
on the platforms. The station lighting is uniformly run on 
220 volte, between phase and neutral. The platform 
lighting is carried out with bare overhead wires sus- 
pended from insulators on the roof trusses. It may be 
mentioned that the Foster midget arc lamp has been adopted 
on certain stations, and that at the larger premises at 
Stratford Junction the Foster flame arc is being used. 

We have previously referred to Norton Folgate and the 
historical plant there installed ; this plant supplies nearly 400 
arc lamps in the neighbourhood of Liverpool and Bishopegate 
Street Stations in addition to hotel lighting and iift motors, 
&c., and such power as is needed in the goods depots. 

As this portion of the supply is on the direct-current 
system at 220 volts pressure, three 300-Kk W. Peebles-La Cour 
motor-converters and the necessary switchgear are being 
installed in place of some of the existing steam plant. The 
H.T. switchgear here as elsewhere is of B.T.-H. standard 
design, and includes three generator and two feeder panels, 
fitted with oil switches and overload relays, time-limit fuses, 
&c. With the introduction of new plant, the opportunity 
has been taken to install a new L.T. board, which inclades 
some 16 panels, of standard B.T.-H. design. 

The new scheme has throughout been carried out on the 
simplest possible lines, duplication and superfluous auxiliaries 
being conspicuous by their absence. Bare wiring has been 
employed in many instances, and one can only regret that it 
does not play a more prominent part in connection with the 
main transmissions, which are, naturally, wholly on the com- 
pany's property. Mr. H. W. Firth, electrical engineer to the 
Great Eastern Railway Co., has been responsible for the 
design and carrying out of the whole of the work, being 
assisted by Mr. D. James and Mr. F. Usher, his chief assis- 
tants, Mr. W. Watson, who has been resident engineer at 
the power house, and Mr. C. C. Skeates, distributing engi- 
neer, and our thanks are due to these gentlemen for their 
assistance in preparing this article. 
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CONTRACTORS’ COLUMN. 


(Continwed from page 58.) 


PONTYPRIDD (CorpnrrNMAEN).—New church. Evans, Williams, and vans, 
architects, Post Oftice Chambers, Pontypridd, 

PORTH (Кнохрра). -Етестіоп of Tynewydd Hotel for Е. Morgan. J. T. 
Jenkins, architect, Porth, 


PRESTOLEE (Lancs.).—New Council school. H. Littler, county architect, 


Preston. 
RAWTENSTALEL СОХ ATERFOOT),—Technical institute to be erected by Lancs. 
C.C . (£26, 000). 


RHOS (NEAR WRPAHAM).—New chapel, school, Ке. Walter Williams, secretary, 
Fynnaut Rond, Ponkey, Runbon. 

ROCHDALE (WnuirwonrH)—Bleaching and dyeing works. 

Bleaching and Finishing Co., Ltd., owners. 
(Wirrs)— Elementary school. A. J. Randell, Exchange Place, 
Devizes, architect. 

ROYTON (NEAR OLDHAM. — New spinning mill for the Park and Sandy Lane 
Spinning Co., Royton. 

RU ABO N.—Chureh, schools, Ke. Edwin Hawkins, Church Street, Rhos, 
Ruabon. 

RUGBY.--A second new theatre to be erected (10, Oc). 
owner. 

ST. ALBANS.—Salvation Army Barracks (£5,000), 

ST. IVES (Col NH. New public schools. County Surveyor, Huntingdon. 

SELBY.— Restoration of Selby Abbey. J. O. Scott, architect, London. 

STAFFORD.--Isolntion hospital for the T.C. W. Blackshaw, Borough 
engineer, Borough Hall, Statrord. 

STEPPS (N. B.). Houses and shops for Dr. A. Ross, in Cumbernauld Road. 

SWANSEA.— Eisteddfod pavilion lit by oleet ity. L. Н. Woodhouse & Co., 
builders, Nottingham. 

THURSO.—New public library. 

TURRIFF.--Rebuilding of property in Castle Street for Kirk Session. W. L. 
Duvcan, architect, 'Turritt. 


Whitworth 


ROWDE 


A. F. Cross, Rugby, 


WALKDEN (Mancitesten). Place of worship. F. 
architect. J. Ramsbottom, builder, Church Street, Pendleton. 
Brickworks for Lord Kllesmere, at Ellenbrook. Write, Captain 


H. V. Hart Davis, Bridgewater oftices, Walkden. 
WILLESDEN.- Extensions to Messrs. Whiteley's dye works in Victoria Road. 
John Cash, 22, Surrey Street, Strand, W.C. 
YNYSIHIR (Huosppa).--Vestry, class-rooms, and minister's house for the 
Saron Congregational Charch Building Committee. Apply to 
E. Thomas, 16, South Street, Ynyshir. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Argentine,—The Revier of the River Plate says that the 
Argentine Foreign Offlce has remitted to the Legation at Paris a 
set of estimates for the purchase of 80 kilometres of telegraph 
wire, which is required in the construction of a telegraph line to 
Chile vid the Cordillera. 


Beckenham.—.uly 22nd. Meters for the electricity 
department. See Official Notices” July 5th. 


Belgium.—July 27th. The municipal authorities of 
Ougr’e, near Libge, are inviting tenders for the establishment of a 
central electric lighting station in the town. Particulars may be 
obtained for 25 francs from, and tenders are to be sent to, La 
Maison Communale, Ougrée. 


Birmingham.—.July 26th. Electrical pumping machin- 
ery (800 н.р.) for the Birmingham, Tame, and Rea District Drainage 
Board. See ''Official Notices " to-day. 


Brandon (Meadowfield).—'ublic electric lighting in- 
stallation for the С D. C. G. G. Donkin, surveyor, Langley Moor, 
Co. Durham. 


Brighton.—July 15th. The Education Committee invite 
tenders for the installation of electric light at the Pelham Street 
Council School. 


Bristol.—Electric two-ton capstans (10) and movable 
electric jib cranes for the Docks. W. W. Squire, Engineer, Cumber- 
land Basin, Bristol. 


Cardiff.—July 16th. New telephones and alteration of 
telephone service at Cardiff and Ely workhouses for the Cardiff 
Union. A. J. Harris, Clerk, Union Offices, (ueen's Chambers, 
Cardiff. 


Croydon.—Flame arc lamps, transformers for same, and 
lowering gear, for the Electricity Committee. See “ Official 
Notices ” to-day. 


Devon.— July 12th. 
Devon. Tenders to S. B. Sparkes, 
Cullompton, Devon. 


Germany.—.July 22nd. The municipal authorities of 
Treysa, Hesse, are inviting tenders for the supply of the dynamos 
and accumulators required for the central electric lighting station. 


Hobart (Tasmania).—Anugust 14th. Telegraph and 
telephone material for the Deputy Postmaster-General. Specifi- 
cations, &c., at the office of the Australian Commonwealth, 72, 
Victoria Street. S. W. 


Electric lighting of Uffculme, 
Coldharbour, Uffculme, 


A. Ellis, Pendleton, 


has been accepted. 


Leeds.— July 15th. The Sewerage Committee want 
tenders for a small combined electric lighting set, compound con- 
densing engine and continuous current generator (45 E. H. b., 110 
volts). Specification of engine and dynamo to accompany tenders. 
Particulars from G. A. Hart, sewerage engineer, Municipal Build- 
ings. 


L.C.C.—July 16th. 75 tramway feeder pillars and over- 
head equipment for Woolwich double track. See Official Notices 
June 28th. 


Manchester.—Steam piping, superheaters, steam traps, 
&c., for Messrs. John Collier & Co. See Official Notices 
June 21st. 


Perth (W.A.).—August 6th. ^ Desiccating apparatus 
with motor-driven air-pump for telephone cable work for the 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, 8.W. 


Radcliffe. — July 20th. Low tension cable for the 
U.DC. See ‘ Official Notices” to-day. 


Rochester.— July 22nd. Permanent way and overhead 
line for Corporation tramways. See Official Notices” to-day. 


Rotherham.—July 12th. Cable and meters for one 
year for the E. L. department. See Official Notices“ June 28th. 


Spain.— August 12th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until August 12th for the 
concession for the construction and working of an electric tramway 
in the town of Valencia. 


Spain.— Tenders have just been invited by the municipal 
authorities of Mollet (province of Barcelona) for the concession for 
the electric lighting of the town. 


Stepney.—July 22nd. Testing switchboard, motor- 
generator and transformer, also distribution board and earthing 
panel for the electricity department. See ‘Official Notices” 
July 6th. 


Sydney (N.S,W.),—August 14th. The Deputy Post- 


master-General is inviting tenders for telegrapb, telephone and 
electric light material. 


Warrington.—July 16th. 
boiler plant extension for the electricity department. 
Notices June 28th. 


Erection of buildings for 
See Official 


Wednesbury.—July 231d. Balancer boosters and accu- 
mulators for electricity works extensions. See Official Notices ” 
July 5th. 


West Riding (Yorks.).—July 22nd. (1) Two engines 
and dynamos, electric light installation (including wiring, fitting, 
lamps, «c.); (2) Electric bells, telephones, fire alarms and record- 
ing clocks; (3) Heating and ventilation; for the second portion of 
the main institution of Storthes Hall Asylum. Tenders to J. 
Vickers-Edwards, architect, County Hall, Wakefield. 


Willesden.—July 22nd.  Stoneware conduits for the 
U.D.C. See “ Official Notices " to-day. 


Wimbledon.— July 22nd. Edwards air pump equip- 
ment and voltmeters for the Corporation electricity department. 
See Official Notices“ to-day. 


CLOSED. 


Belfast.— At the meeting of the Electrical and Tramways - 
Committee last Monday the tenders for the coal storage bunkers 
and electric crane came up for discussion. That of Messrs. J. and 
W. Stewart, Belfast, at £2,059, was accepted, subject to the 
approval of the L.G.B. 


Croydon.—The Corporation has extended its contract 
with W. Cory & Son, Ltd., for the supply of coal to the venerating 
station for a further eight ‘months, at the present contract rates. 


Glasgow.—Messrs. Bruce Peebles & Co., Ltd., have 
received from the Corporation an order for a 1,000-kw. Peebles- 
La Cour motor converter to operate on a 25-cycle circuit. 


London.—For the wiring of the Old Kent Road 
Library, the tender of Cannon & Sons, London Road, S. E., at £241, 
'l'he tenders ranged from £191 to £301. 

WoorwicH.—The B.C. has accepted the tender of Kaye, Son and 
Co. for coal for the Woolwich electricity works, and of W. Cory, 
Son & Co. for the supply to Plumstead electricity works. 

The B.C. bas accepted the tender of Messrs. Heathman & Co. for 
an arc lamp trimming ladder, at £20 2s. 6d. 

E.C.—Mr. F. V. Slatter, of Fann Street, E.C., has secured the 
contract for stage lighting at the Central Club, Clerkenwell 1 
L. C. C.— The Highways Committee of the L.C. C. proposes to 
accept the tenders of the British Electric Transformer Co. and the 
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Electric Construction Co., amounting to £178 and £95, for the 
supply of a transformer and an additional motor at the New Cross 
sub-station and the New Cross repair depót respectively. The 
tender of W. Cory & Son to deliver 75,090 tons of coal, at 14s. 5d. 
per ton, at the Greenwich station is also recommended for accep- 
tance. 


- Newport (Mon.).— The Corporation has accepted the 


following tenders :— 


General Electric Со., two alternators .. 2 s ад . £1,289 
Electric Power Storage Co., battery... 2 «s E i 3.132 
Lancashire Dynamo Co., boosters 7 cs n 25 RES 1,109 
W. A. Baker & Co. (Newport), extension of switchboard gallery 160 
Alter & Sons (Newport), switchbourds. . з : 203 


Portsmouth.—The E.L. Committee of the T.C. has 
accepted the tender of Messrs. Willans & Robinson for the supply 
of turbo-alternators, &c., at £5,553. 

Mesars. Grossmith & Co , of Portsmouth, have secured the contract 
for installing the electric light at the King's Theatre, Albert Road. 


Sal ford.— The T.C. has accepted the following tenders 
for supplies to the tramway and electricity departmehts :— 


Tandem Smelting Syndicate. — Magnolia antifrietion metal. 

Lancaster & Tonge, Ltd., Malleable Steel Castings Co, R. Johnson, 
Clapham & Morris, [Ltad.—Mechanical ear accessories. 

Bailey & Jones, Ltd. Brake blocks. 

Geo. Hill & Co.—Overhead equipment insulating materials, ears, frogs, 
pull-otfs, &c. 

United Asbestos Co.-—Asbestos powder, corrugated brass joint rings, boiler 
gauge and sight feed glasses, е. 

W. T. Glover & Co.--Cable and cable accessories. 

General Electrie Co.- Continuous-current house meters, cut-outs, casing 
and capping, and steel-insulated screwed tubing, 

Veritys, Ltd.—High and low-speed electric motors, 

Ferranti, Ltd.—House meters. 

W.'T. Henley's Telegraph Works Co.— Rubber strip and black tarred tape. 

Hall & Pickles.-- Iron and steel bars, plates, &c. | 

Chas. Macintosh & Co.— Cables. 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board .has accepted the 
following tenders for stores : — 

Tinker, Shenton & Co. Three boilers. 

J. Carter & Sons. - Brake blocks. 

Edison & Swan United Electric Light Co. 16 c.v. lumps. 

Morton & Edwards. —Trolley wheels, bushed and graphite bushes. 
Vactnun Oil Co. -Lubricating oil and maganesite paste. 

Brooke & Sons.— Asbestos yarn, &c. 

F. R. Smith & Co. - Cones. 

F. Wild & Sons. — Cylinder oil. 


Stockport.—Tbe T.C. has accepted the tender of Mr. 
Bertram Thomas for the supply of switchboard gear, switches, at 


£106, and that of Eckstein, Heap & Co., for Elliott's amperemetere, 
at £77. 


Wednesbury.— The T.C. has accepted the tender of the 
British Westinghouse Co. for the supply of two 240-H. P. gas engines 
and dyna mos. 


West Ham. — The T.C. has placed an order with the 


Burroughs Adding and Registering Machine Co. for a large size 
machine (£85), the tramways manager having had one on trial for 
some months, with satisfactory resulte. The tender of the Fuller 
Electrical Co. for the supply of slow-speed and squirrel cage two- 
phase motors has been accepted. : 


\ NOTES. 


The Workmen's Compensation Act. 1906.—Some 
time must elapse before manufacturers and othérs can realise the 
full extent of their liabilities under the above measure. It may not 
be univereally known that the Home Secretary has power to extend 
the Act to industrial diseases, and that he has recently made an 
order which has a far-reaching effect. Thus persons suffering from 
the following complaints, acquired in the following processes, are 
henceforward to be the victims of an accident :— 

(1) Poisoning by nitro and amido derivatives of benzene (dinitro 
benzol, anilin and others), or its sequel. Process. Any process 


involvivg the use of a nitro or amido derivative of benzene or its 


preparations or compounds. (2) Poisoning by carbon bisulphide 
or its sequel:ie. Process. Any process involving the use of carbon 
bisalphide or its preparations or compounds. (3) Poisoning by 
nitrous fumes, or its seque]. Proccss, Any process in which nitrous 
fumes are evolved. (4) Poisoning by nickel carbonyl or its sequel. 
Process. Any process in which nickel carbonyl gas is evolved. (5) 
Arsenic poisoning or its sequel. Рос, хх. Handling of arsenic or 
its preparations or compounds. (6) Lead poisoning or its sequel:e. 
Process Handling of lead ог its preparations or compounds. (7) 
Poisoning by Gonioma Kamassi (African box-wood) or its sequel. 
Process. Any process in the manufacture of articles from African 
box-wood. (8) Chrome ulceration or its sequele. Process. Any 
process involving the ове of chromic acid or bichromate of ammonium. 
ium, or sodium, or their preparations. (9) Eczematous ulcera- 
tion of tbe skin produced by dust or caustic or corrosive liquids, or 
ulceration of the mucous membrane of the nose or mouth produced 
by dust. (10) Epitheliomatous cancer or ulceration of the skin or 
of the corneal surface of the eye, due to pitcb, tar, or tarry com- 
nds. Process. Handling of or use of pitch, tar, or tarry com- 
pounds. (11) Sorotal epithelioma (chimney sweepers cancer). 
Process, Chimney sweeping. (13) Glandera. Process. Case of any 
equine animal suffering from glanders. The following miners 
diseases are also included :— Nystagmus, bratband, bratknee, brat- 
elbow and inflammation of the wrist. Compressed air illness is also 
included. 


How to Apply for Electricity.—The following form 
of application is probably unique; we give it exactly as it reached 
us, suppressing names :— 

Where the Work's Done, 
Hanley. 
June 11h, 1907. 


Most Worthy Coad jutor of the Sun, Destroyer of the Demon Dark- 
ness, and Shedder of Kilo-Watts and Amperes upon the County 
borrow of 'Andley. Greeting. 

By these presents you are hereby commaoded to take notice 
that to-night your humble petitioner, his superior half, and their 
attendant company and impedimenta, have removed their 
caravanserai from the house numbered — to the house 
numbered in the Nouvelle Rue de 

And consequently, 

It now becomes my painful duty to inform you that I am com- 
pelled, owing to the exigencies of the dwelling, to seek a supply of 
that luminant nectar which passes so mysteriously along the 
agglomeration of cohesive metallic molecules, vulgarly termed a 
wire, and, finally, by your grace, tickles the trembling filaments 
enclosed by bulbous transparencies, into radiant activity. 

Now, therefore, 

Ido most earnestly exhort and beseech you that you will place 
me on tap a supply of "the juice" as from to-day, henceforth, 
until death us do part, or, alternatively, until euch time as | learn 
in the hard and unhappy school of bitter experience, that I must 
abandon your commodity in favour of опе, if any, wbich is better 
and less expenaive. 

Your petitioner further prays that you will send him copies of 
the following publications issued bv your department, viz. :— 

1. Volts, Amperes and Kilo Watts, their meaning, if any, and 
significance. 

2. How to diddle the electricity man. 

3. How to со К” the meter. 

4. Methods of getting your light for nixes. 

5. Do the Hanley electricity works really pay ? 

6. And any other tome vou may deem of interest, 

Finally, you are enjoined to make my humble obeisances to 
,. whose gracious presence sheds an effulger ce over your 
end of the Park—an effulyence more sparkling and brilliantly 
beautiful than even the municipal electric light of the County 
borrow of ’Andly aforesaid, | 

And your petitioner will ever pray ——. 

Though I think you're past praying for. 


The Director of Public Glcominosity, 
Park Road, 
Hanley, Staffordshire. 


" Lighten our Darkne:s, We beseech Thee." 


Electrical Barges for Building Materials.—The 
first annual report of the Ziegel Transport Gesellscbaft, of Berlin, 
which was formed to undertake the carriage of bulk goods by means 
of electrical barges on inland waterways, and the discharge of the 
materials by electric cranes, states that the year 1906 was a period 
of proceeding with the programme prepared by the initial syndi- 
cate, and that this preparatory activity will occupy a large portion 
of the current year. It is expected that the inauguration of this 
system on the waterways gravitating towards Berlin will result in 
a considerable economy in time by the use of iron barges equipped 
with storage batteries and motors, and it is claimed that the 
method will be superior to any other form of transport. The 
principal goods to be carried are bricks and limestone, and the 
containers of those materials will be lifted bodily out of the 
barges by electrically operated cranes, and deposited on wagons 
ready for direct conveyance to their destination. In this way the 
discharge of cargoes will be effected in a few hours, instead of 
occupying several days, as at present. This necessitates the pro- 
vision of & number of crane installations in the districts to be 
served. The firat electric crane plant was taken over from the 
syndicate at the Urban Harbour, and concessions to establish 
similar installations have already been obtained at several other 
places, and the eqnipment is so far advanced, that it is hcped to 
work them in the course of the present year. Negotiations are 
proceeding for the purpose of obtaining further concessions. At 
present the company has four iron barges, and 115 others are on 
order. A water-power station hs« been acquired at Zehdenick for 
the production of electrical energy. 


Institution XVote.—Issrrr'Ti0N oF MECHANICAL Ex- 
GINEERS.— l'he summer meeting is to be held at Aberdeen from 
Tuesday, July 30th, to Friday, August 2nd. Among the papers to 
be read is one on Ар KElectrically-controlled Single-Lever Testing 
Machine," by C. E. Larard. 


Wiring Cost of Small Поцѕеѕ. — Ав we go fo press the 


following has come to hand :— 


As a conference of this Association with the Borough electrical 
engineer bas been arranged to fully discuss the question of ‘The 
Wiring Cost ot Small Houses,’ recently before your readers, my 
reply is withheld in consequence.— Yours taithfully, 

Epw. W. Jackson, 
Hon, See, West Ham Electrical Contractors’ 
Association.“ 


Appointment Vacant.— Mains superintendent for South 
Shields Electricity Department, salary £150. 
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Formation of Ammonia by Electric Sparks.— 
The synthesis of ammonia from the elements nitrogen and 
hydrogen by the action of an electric discharge bas already 
formed the subject of four original researches, but it still 
remains a fact that the exact roles of the various influencing 
factors are open to much doubt. For this reason the matter 
has been investigated further by Mesers. Briner and Mettler. 
The concentration of ammonia gas formed by sparking a mixture of 
hydrogen'and nitrogen in a closed vessel at ordinary temperature. 
does not rise beyond 4 per cent., on account of the reversibility of 
the reaction. With a chilled mixture, however, the ammonia for- 
mation increases rapidly, and when liquid air is employed the 
conversion into the required product is complete. The influence of 
ressure is also remarkable, Thus rising from 20 mm. to 800 mm. 
mercury pressure), the quantity of ammonia formed rises to a 
maximum at 100 mm. (4 atmosphere), and at thir point the yield 
of ammonia is 0°17 gram. per kilowatt-hour. From this point 
upwards the percentage yield rapidly falls off and is practically 
nothing at rather more than 1 atmosphere. The cause of this 
maximum ів not far to seek. As the pressure increases, the con- 
centration of the gas increases also. On the other band, the 
conductivity of the gaseous mixture decreases. Thus there exist 
two opposing factors, and a maximum efficiency is arrived at when 
the two influences are most favourable.— Revue d'Electrochemie et 
d Electro-metallurgie, Mai, 1907. 


Hospital Electrical Mepartment.—An_ electrical 
department is being given tothe Royal Devon and Exeter Hospital 
by Mrs. Sanders, of Stoke Hill, as a memorial to her husband and 
sop. Mr. J. Delpratt Harris will be the head of the department, 
and the opening will take place a fortnight hence. 


The Engineering Exhibition at Olympia.—In con- 
nection with the Engineering and Machinery Exhibition to be held 
at Olympia from September 19th to October 19th next, the 
G.P.O. Telephone Department is providing telephonic facilities 
for exhibitors at a charge of £4 to cover exchange calls through- 
out the London metropolitan area during the period of the 
Exhibition. 


Municipal Trading.—In his address at the annual 
meeting of the Industrial.Freedom League, on July 4th, Sir Felix 
Schuster referred, among other things, to the extent to which 
ambitious municipal electric power schemes had prevented private 
enterprise. Lord Avebury, who also addressed the meeting, took 
Mr. Lloyd-George's figures of £2,000,000 gross profit on municipal 


electricity supply, and showed that, if interest and depreciation were 


adequately allowed for, this profit would be found to have vanished. 


Electric Shock Fatality.—An apprentice electrician 
named Thos. Farrell, while cleaning some fittings in the switch 
chamber of a sub-station of an electrical company at Middles- 
brongh, on Friday night, accidentally touched a “ live wire,” and 
he fell to the ground and died in a few minutes. 


New Radio-Active Substance.—According to the 
dailv Press, a certain M. André Lancien, of the Rochefort School 
of Medicine, has diecovered a substance, called uranyl molybdate, 
which has practically tbe same chemical qualities as radium 
bromide, but costs only £22 per ounce as against £4,600 per ounce 
in the case of radium bromide. In the preparation of the new 


substance ammonium molybdate ia mixed with uranyl nitrate, and . 


a white deposit is formed which dried in darkness, becomes a white 
amorphous powder. The latter subsequently turns yellow; it is 
insoluble in nitric acid and in ethylic acid; and is being tested in 
Paris with a view to verifying M. Lancien's deductions. 


Omne Ignotum pro Mirifico.—We find the following 
in one of the technical journals of the United States. Anyone 
might think a reporter from the staff of the had recently 
emigrated :—“ By way of illustrating the rapid ivcrease in the 
wealth of the country the Leavenworth Times announces that the 
Kansas City Western Electric Railway has 1,700 Kw., which is 
exactly 400 xw. more than it bad when the power house burned. 
It is these things that cause social unrest. Here is & bloated cor- 
poration strutting around with 1,700 Kw., and thousands of poor 
people haven't a kilowatt to their name." 


Reduction of Capital. — A petition for confirming a 
resolution of the Sun Electrical Co., Ltd., for reduction of the 
capital from £50,000 to £45,000, is to be heard in London on 
July 30th. 


Electrical Exhibitions. — The Devonport borough 


electrical engineer is inviting offers from firms desiring to exhibit 
there in September. Вее our advertisement pages for particulars. 

The Loughborough Corporation Electricity Department is also to 
hold an Exhibition (one week), commencing September lOth. A 
notice to firms interested appears among our Official Notices" 
to-day. 


Accident.— Early on Wednesday morning two veterinary 
surgeons, named Cowan and Scott, were driving past an electric 
tower wagon, used in repairing overhead wires at Colchester, when 
the horse attached to the wagon became restive, causing a wire to 
break. It struck Mr. Scott acrcss the face, burning his face slightly, 
and then cavght Mr. Cowan at the back of the neck, rendering bim 
inseLeible. Не was removed heme in a critical condition. 


OUR PERSONAL COLUMN. 


\ 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL REVIEW posted as to their movements. 


Central Statiou Officials.—On Saturday, June 29th, 
the staff and employés of the Ealing electricity works went for 
their annual outing by brake. The party, some 23 strong, went 
by way of Twickenham, Kingston, Hook, Leatherhead, and Box 
Hill, to the ground of the Dorking Cricket Club, for the use of 
which for the day arrangements had been made. After a varied 
programme of sports had been carried out, the party adjourned to 
the Burford Bridge Hotel, Box Hill, for luncheon, Mr. J. Douglas 
Knight, the borough electrical engineer, being in the chair. A 
cricket match, Insides v. Outsides,” followed, which ended ina 
draw in favour of the former. 

Exeter T.C. has been recommended by the Finance Committee 
to increase the salary of the electrical engineer (Mr. H. D. Munro) 
from £350 to £400 per annum. 


On retiring from the post of secretary to the Reading Electric 
Supply Co., Mr. Ernest Francis has been presented by the 
directors with a silver rose bowl. 

The Metropolitan Borough of Bermondsey's Electricity and 
Destructor Department held its first annual outing on Saturday, 
29th ult., a party of about 60 journeying to Herne Bay. Dinner 
was served at the Albany Restaurant with Mr. W. E. J. Heenan, 
the borough electrical engineer, in the chair, supported by other 
members of the staff. Mr. A. E. Young, chief clerk, submitted the 
toast of the “ Borough Electrical Engineer," and “the continued 
success of the Electricity and Destructor Undertaking,” and in 
responding, Mr. Heenan remarked on the rapid growth of the 
undertaking. Mr. A. Vezey, on behalf of the workmen, presented 
Mr. Heenan with a silver cigarette case as a small token of esteem. 
During the afternoon some of the party drove over to Canterbury, 
and all met again for tea at the Albany Restaurant. 

The Swindon T.C. has granted £25 to Mr. R. W. GRUBB, assistant 
electrical engineer, in recognition of extra services rendered during 
the time he acted as engineer. 

The Sheffield T.C. has been recommended to increase the salary 


of Mr. FEDDEN, general manager of the E.L. undertaking, from £800 
to £900 per annum. 


Tramway Officials.— Mr. A. D. Murpocu, manager of 
the Dartford tramways for Messrs. J. G. White & Co., Ltd., who is 
leaving to manage the tramways at North Melbourne, Australia, has 
been presented by the staff with a smoking cabinet. 


General.—The Governing Body of the Battersea Poly- 
technic have appointed Mr. 8. G. Rawson, D.Sc. (London), F. I. C., 
Principal of the Polytechnic in succession to Mr. Ѕірмкү H. WELLS, 
who has been Principal since the foundation of the Institute in 
1693, and is resigning to take up the position of Director-General 
of the Department of Agriculture and Technical Education for 
Egypt. Mr. Rawson is at present Director of Education for Wor- 
cestershire, and was formerly Principal of the Technical College, 
Huddersfield, and Lecturer at Liverpool University. 

The Council of the Institution of Civil Engineers have appointed 
Sir WILLIAM MaTTHEWS, K. O. M. G., President of that Ipatitution, 
to succeed the late Sir Benjamin Baker, K. C. B., K. C. M. G., as one 
of their representatives on the main Committee of the Engineering 
Standards Committee. 

Australasian. Hardware and Machinery says that Mr. W. Corin, 
М.Т C. E.. M. I. E. E., for the past 11 years city electrical engineer 


to the Launceston Corporation, has resigned that position in 
. order to devote all his attention to his private consulting practice. 


His address is 7, Hill Street, Launceston. 

We are informed by Messrs. Merz & McLellan that Mr. CHARLES 
Merz will be leaving England on September 13th, for a short 
visit to Australia, to report upon the proposed electrification of the 
Victorian suburban railways. 

Messre. E. R. Ввїснтох and W. R. MALOOLM sail on the 30th inst. 
for Shanghai, where they will immediately commence business as 
general engineers. Mr. Brighton was engaged for five or six years 
as assistant to Messrs. Lacey, Sillar & Leigh, with whom he had great 
and varied experience in all details of electric tramway construction. 
and working, and for which firm he will still act as correspondent. 
The partners will represent some of the leading English engineering 
firms, including Callender’s Cable Construction Co., Browett and 
Lindley, Peter Brotherhood, Meldrum Bros. Hayward, Tyler 
and Co, &c. During the next two or three weeke, Messrs. 
Brighton & Malcolm will be pleased to receive catalogues from 
manufacturers and contractors, addressed to their London office, 
114, Wormwood Street, E.C. We wish them complete success in 
their venture, as we feel sure will all who know them, and as they 
have youth, energy and ability on their side, they go out well 
prepared to achieve it. 


Obituary.—Sir Spencer WALPOLE, whose death ів 


announced this week, was secretary to the General Post Office from 
1893 to 1899. In 1898 he was created a K. O. B. 
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NEW COMPANIES REGISTERED. 


Broadstone, Ltd. (94,905).— This company was registered on 
June Filth, with a capital of £1,000 in EI shares, to acquire the assets and under- 
taking of the Fleetwood and District Electric Light and Power Syndicate, Ltd., 
to take a transfer of the Fleetwood Electric Lighting Order, 1890, to act as 
undertakers under the Electric Lighting Acts, 1882 and 1888, and the Electric 
Lighting (Clauses) Act, 1899, and to carry on the business of an electric light 
and power company generally. The first subscribers are:—W. C. Johnson, 

tone Farm, Colemans Hatch, Sussex, civil engineer, 100 shares; E.G. 
Vecqueray, 49. Chaucer Road, Bedford, electrical engineer, 1 share; W. G. 
Pattison, The Dignaries. Westcombe Park, London, private secretary, 1 share; 
G. Whale, London and County Bank Chambers, Woolwich, solicitor, 1 share: 
J. T. Cooper, 152, Eglinton ad, Plumstead, olerk, 1 share; H. Archer, 32, 
Plum Lane, Plumstead, clerk, 1 share; and C. B. Palmer, "Sunnydene," 
Eglinton Road, Plumstead, clerk, 1 share. No initial public issue. The 
number of directors is not to be less than two or more than six; the first 
are W. C. Johnson and E. G. Vecqueray. Registered office, 107, Cannon 


Street, Е.С. 


Hendon Electric Supply Co., Ltd. (93,911).—This company 
was registered on June 27th, with a capital of £50,000 in £5 shares, to adopt an 
agreement with the Electric Bupply Corporation, Ltd., and Crompton & Co., 
Ltd., and to carry on the business of an electric light and power co mpany in all 
ite branches. The first subscribers (each with one share) are:—C. Tufnell, 
Walendone Manor, Kenley, Surrey, underwriter; K. A. 8. Moncrieff, Salisbury 
House, E.C., engineer; W. Abbott, Electric Supply Corporation, Ltd., Salis- 
bury House, E.C., engineer; H. W. Braine, Salisbury House, E.C., electrical 
supply technical assistant: C. F. Mounsdon, Salisbury House, E.C., olerk ; 
E. H. F. Reeves, Salisbury House, E.C.. secretary ; and J. N. A. Houblon, 
Salisbury House, E.C., engineer. No initial public issue. The number of 
directors is not to be less than two or more than five; tbe trst are C. F. 
Tufnell, K. A. 8. Moncrieff and Colonel H. Wood, C.B. ; qualitication, £500; 
remuneration, £100 e&ch per annum (£50 extra for the chairman) and 5 per 
cent. of the surplus net profits after 7 per cent. dividend has been paid, 


divisible. 


Wright & Wood, Ltd.—This company was registered on 
Jane Sth, witb a capital of £12,000 in £1 shares (£3,000 preference), to ca 
on the business of manufacturing, electric and mechanical engineers, iron an 
brassfounders, metal workers, cable makers, rubber manufacturers, makers 
of and dealers in electric, magnetic, telegraphic, telephonic and other appliances 
and spparatus, &c. The first subscribers (each with one share) are: 
Wright, 5, Queen's Gate, Halifax, electrical engineer; H. R. Wood, 47, Mayfield 
Avenue, Halifax, electrical engineer; J. Н. Cresswell, 3, Montague Street, 
Sowerby Bridge, clerk ; F. W. Wright, Green Leas, Halifax, mechanical engineer 
G. E. Garside, 7, Suries Road, Halifax, auctioneer and valuer; Miss C. A. Wood, 
47, Mayfield Avenue. Halifax ; and J. R. Learoyd, Heath Crescent, Halifax, 
chartered accountant. No initial public issue. The number of directors is not 
to be less than two or more than five; the first are: H. H. Wright and Н. R. 
Wood (permanent governing directors, subject to holding 500 ordinary shares 
each); qualification of managing and other directors (except governing 
directors) £100 shares ; remuneration as fixed by the company. 


Cablerie Du Nord, Ltd. (93,979).— This company was registered 
on July 2nd, with а capital of £5,000 in £1 shares, to take over by way of con- 
tribution (apport) or otherwise, the business of rope manufacturers and boiler 
coverers, carried on at Armentieres, France, as Willian Kenyon & Sons, 
Cablerie du Nord," and to carry on the same and the business of manu- 
facturers of and dealers i in ropes, cables (including electric cables), belts, band- 
ings, twines, cords, tapes and braids, whether spun, twisted, doubled, folded, 
woven, plaited or otherwise manipulated and manufactured from cotton, wool, 
silk, hair, ramie, manilla, hemp, jute, flax, linen or other fibrous substances, or 
from hides, leather, iron, steel, brass, copper, aluminium or other metal, &c. 
The first subscribers (each with one share) are :—G. H. Kenyon, Brookfield, 
Ashton-under-Lyne, rope manufacturer; Edwin Kenyon, Welford Lodge, 
Marple, Cheshire, rope manufacturer; W. Kenyon, 15, Brunswick Road, 
Withington, Manchester, rope manufacturer; A. Kenyon, Brooktield, Ashton- 
andar зве, rope manufacturer; Ernest Kenyon, 6, Seymour Road, Fulw ood, 

Preston, A en manufacturer ; Mrs. E. H. Kenyon, Brooktield, Ashton-under- 

Lyne; and L. Kenyon, Welford Lodge, Ashton-under- Lyne. No initial 
public issue. The number of directors is not to be less than three, or more 
seven ; the first areG. H. Kenyon, Edwin Kenyon, W. Kenyon, A. Kenyon, 
xat Kenyon, and A. Fihey. Noqualiflcation required for nominees of Wm. 
fed P & Sons, Ltd. Qualification of other directors, £250; remuneration as 
E the company. Registered office, Chapelfield Works, Dukinfield, 


pene Electric Detonator Co., Ltd. (94, 000).— This com- 
pany was registered on July Зүй, with a capital of £6,000 in £1 shares, to acquire 


certain benefits, rights, p property and effects connected with the business of 


manufacturers of fuseheads in connection with detonators as applied to CEPI: 
sives, to &dopt an agreement with the Lancashire Explosives Co., Ltd., J. 
Jordan, and G. A. Jordan, and to carry on the business of 5 and 
roducers of, and wholesale and retail dealers in, fuseheads or electric fuses for 
lasting purposes, &c. The subscribers (each. with one share) are:--F. L. 
Ferien 1 "Castle Street, Liverpool, carrier ; J. Leigh, Chesham, Alderley Edge, 
Chester, solicitor ; J. McConnal, Dunivaig, Montpellier Crescent, New Brigh- 
ton, Chester, оош; x Abbott, Landora, Greenwalk, Bowdon, Chester, 
carrier; 8. Salisbury, 69 es Road, Brooks Bar, Manchester, explosives 
expert; G. A. Jordon, 2, "i rt Street, Manchester, electric fuse maker; and 
G. Forsyth, 8, Oak Avenue, Old Trafford, Manchester, cashier. No initial 
blic issue. В. Salisbury is governing director for life. Remuneration as fixed 

y the company. Registered office, 2, Albert Street, Manchester. 


Railway Construction Co., Ltd. (93,871).—This company was 
do on June 25th, with a capital of £10,000 in £10 shares, with objects as 
j the title. The first subscribers (each with one share) are: -G. W. 
Elliott, Audley Road. Hendon, bank manager; P. Edelston, 4, Chapel Walks, 
Mann export merchant; W. A. Watson, Holmleigh, Bengal Road, Ilford, 
secretary; H . E. West, 1, Coningham Road, Shepherd's Bush, W., accountant ; 

OX, Wymon ley, Parva, Hetts, F.I.D.; W. E. Murphy, 1. Gordon 
ages: Duke s Lane, Kensington, W., clerk; and A. E. Armstrong, B, Bell- 
close West Drayton, clerk. No initial public issue. Registered without 
articles of association; the first directors are P. Edelston and G. W. Elliott. 
Registered office, 9}, Union Court, Old Broad Street, Е.С. 


Booth Coils (Preliminary), Ltd. (93,904).—This company 
was registered on June 277th, with а capital of £10,000 in £1 shares, with 
objects as indicated by the title. The first subscribers (each with one share) 

&re:—A. R. Roberts, 68, Queen Victoria Street, E.C., solicitor; W. B. Carnley, 
c5 Queen Victoria 8treet, E.C., articled clerk ; J. E. Morris, 68, Queen Victoria 
Street, E.O. solicitor; G. D. Cass, 63, Queen Victoria Street, E.C., clerk ; А.Н. 
Cohen, 68, Queen Victoria Street, E.C., clerk ; 8. Watkins, 68, Queen Victoria 
Street, E. C., clerk; and M. Maud Humphreys, ‘63, Queen Victoria Street, E.C., 
clerk. No initial public issue. Registered without articles of association. 


Eleetrical Securities Trust, Ltd. (6,567).— This company 
was registered in Edinburgh on July 3rd, with a capital of £200,000 in £1 shares, 
to к; оп {һе рше of an investment trust company їп all ita branches, 

ular in the branch indicated by the title. The first subscribers 
TERG th one share) are :—A. Shepherd, 63, Castle Street, Edinburgh, W. S.; 
R. Stewart, 68, Castle Street burgh, . ‘solicitor ; G. H. Boyd, 68, Cestle 

Street, Edinburgh, solicitor; J. Guild, 90, Castle Street, Edinburgh, W.B.; 
J. Bowhill, 23, 8. Andrew Square, stockbroker ; J. Ivory, 48, Charlotte Square, 
Edin chartered accountant; and L. M. Mackenzie, 20, Alva Street, 
Edinburgh, W.S. The number of directors is not to be less than three or more 
rag six; the first are 1 Shepherd, J. Bowhill, J. Guild, R. 8. Portheim, and 
W. Tait; ‚ 100 res; remuneration, #650 per annum divisable. 

Registered odds, 48, Cha 48, Charlotte Square, Edinburgh. 


eee 


British Carbide Factories. Ltd. (93,999).—This company was 
registered on July 3rd, with a capital of £15,000 in £1 shares, to exploit any 
chemical and electro-chemical processes, and to carry on the businesses of 
manufacturers and dealers in carbide of calcium or any electro-chemica! pro- 
ducts and apparatus and electrical or other plant, с. The first subscribers 
(each with one share)are:—M. Hays, 22, St. Peter's Square. Hammersmith, 
secretary; P. J. Hays, 124, Sydney House, Bedford Park, W., general manager: 
A. S. Young, 85. Claremont Road, Highgate, N., clerk ; A. Akers, 31, Walbrook, 
E.C., chartered secretary; A. T. Hilton, 70, Tulsmere Road, West Norwood, 
S. E., accountant; T. W. Hall, 61, West f&mithtield, E.C., solicitor; and 
E. Wallington, 87, Churchill Road, Willesden Green, managing clerk. No 
initial public issue; the number of directors ія not to be less than three or 
more than five; the first are: H. Compton, A. Howard, and A. Akers; qualift- 
castion £200; remuneration as fixed by the company; registered oflice, 


178, Tower Bridge Road, S.E. 
Birmingham Electrical Case Co 5 Ltd. (23,998).—This company 


was registered on July 95 with a capital of £1,000 in 41 shares, to acquire 
the business carried on by E. Bennett, as an electrical case maker and cabinet 
maker at 109, Unett Street, Birmingham, orelsewhere. The first е 
аге: — P. Т. Thompson, 21, Salisbury Road, Handsworth, insurance agent, 25 
shares; H. B. Thompson, 12, Haughton Road, Handsworth, stone merchant 
25 shares; Е. E. Bill, 6, Cherry Street, Birmingham, solicitor, 25 shares; E. 
Bennett, 109, Unett Street, Birmingham, electrical case maker, 1 share; Н. 
Robinson, 24, Soho Road, Handsworth, architect and surveyor, I share; D. A. 
Bill, 246, Hagley Road, Birmingham, auctionecr, | share; and H. G. Headley. 30 
Portland Road, Edgbaston, clerk, 1 share. No initial public issue. The number 
of directors is not to be less than two or more than five; the first directors are 
О. T. Thompson, F. E. Bill and E. Bennett (all permanent); qualification, £25; 
E. Bennett is managing director, subject to holding £100 shares, Registered 
oftice, 109, Unett Street, Birmingham. 


North-Eastern Electrical Stores, Ltd. (94,018). —This com- 
pany was registered on July ^th, with a capital of £1,000 in £1 shares, to acquire 
the business formerly carried on by the Northern Electrical Supply Stores, 
Ltd., and recently by F. H. Potts, at 92, Northumberland Street, Newcastle-on- 
Tyne, to adopt an agreement with the said F. H. Potts, and to carry on the 
business of manufacturers of, and dealers in, electric lamps and bulbs, bells, 
batteries, motors, dynumos, accumulators, stores, engines and apparatus, 
electricians, engineers, хс. "The first subscribers (each with one share) ure: 
F. H. Potts, 47, Alwinton Terrace, Gosforth, electrician; J. Q. Potts, 47, 
Alwinton Terrace, кер сыы tailors’ cutter; Mrs. E. A. Potts, 47, Alwinton 
Terrace, Gosforth: Paull, 45, Alwinton Terrace, Gosforth, traveller; Mrs. 
E. L. Paull, 45, „ Terrace, Gosforth; R. W. Laidler, Riverdale, Bardon 
Mill, draper; and A. F. Hawdon, 18, Ridley Place, Newcastle, electrical 
engineer. No initial public issue. The number of directors is not to he less 
than two or more than five: the first are F. H. Potts and A. Е. Hawdon. 
Registered office, 93, Northumberland Street, Newenstle-on-Tyne. 


Missenden and District Eleetric Light and Power Co., Ltd. 
(98,941).— This company was registered on June 29th, with a capital of £1,000 in 
£1 shares, to supply electricity in the parishes of Great Missenden, Little 
Missenden, and Lee, Bucks, and to carry on tlie business of electricians, engi- 
neers, producers, and workers of and dealers in electricity, motive power and 
light, &c. The first subscribers (each with one share) are:—E.O. Turner, Great 
Missenden, surgeon ; 8. F. Beck, Great Missenden, land agent ; R. H. Rushford, 
Amersham, solicitor; J. W. Harvey-Ellis, Great Missenden, land agent; 
W. Clay, Great Missenden, butcher; J. Brown, Great Missenden, grocer; and 
E. Putty. Great Missenden, clerk. Registered without articles of association. 
The first directors are G. Carrington, 8. F. Beck, and W. Clay; registered 


oftice, High Street, Amershain, Bucks. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


City of London Electric Lighting Co.. Ltd. (34,406).— 
This company's annual return was filed on April 29th, when 70.595 ordinarv, 
and 40,000 preference shares had been taken up out of a nominal capital of 
£1,200,000 in £10 shares (40,000 preference). £10 per share had been called up, 
resulting in the receipt of £1,105,960. Mortgages and charges: £500,006. 


Howard Asphalt Tronghing Co., Ltd. (formerly Howard 
Conduits Co., Ltd.), (69,270).—' This company's annual return was filed on April 
5th, when 1 ‚007 ordinary, and 1,000 deferred shares had been taken up out of a 
nominal capital of £20,000 in £1 shares (1,000 deferred). £7 has been paid, and 
£2,000 is considered as paid. Mortgages and charges: Nil. 


Waterworks, Lighting and Power Investment Corporation, 
Ltd. (88,390).—Issue on May 25th of £2006 per cent. debentures, part of series 
created August 8th, 1906, to secure £10,000, charged on the company's property, 
present and future. No trustees. No previous issue of same series. 


Electrical Power Storage Co., Ltd. (30,313).—Issue on May 
2th of £500 5 per cent. debentures, part of series created February 14th, 1907, 
to secure £30,000, charged on the company's undertaking and property, includ- 
ing uncalled capital. No trustees. Previously issued of same series: £7,900. 


Witney Electric Supply Co., Ltd. (62,336).— This company's 
annual return was filed on April 15th, when 2,849 preference and 2,802 ordinary 
shares had been taken up out of a nominal capital of £10,000 in £1 shares (5,C00 
preference). £1 per share has been called x uos on oe reference and 1,802 
ordinary, resulting in the receipt of £4,629 175. 6d. remains in 
arrears. A further £8 2s. 6d. has been paid on a etad shares. £1,000 is 
considered as paid on 1,000 ordinary. Mortgages and charges: £8,500. 


Laurence, Scott & Co., Ltd. (50,656).—This company’s annual 
return was filed on April 29th, when 45 £1 and 2,106 £10 shares had been taken 
up out of a nominal capital of £50,000 in 50 shares of £1 each, and 4,995 shares 
of £10 each. £1 per share has been called up on 45, and £10 per share on 723 
shares, and £7,275 has been received. £18,830 is considered as paid on 1,888 


£10 shares. Mortgages and charges: £22, 200. 


British Railway Traffic and Electric Co., Ltd. (74,227).— 
This company's annual return was filed on 1 ooa 8th, when 70,000 shares had 
been taken up out of & nominal capital of £100,000 in £1 shares, #1 per share 
has been called up on 100, and 10s. рег share оп 69,900, and £35,060 has been 


received. Mortgages and charges: Nil 


Gent & Co., Ltd. (79,797).—This company’s annual return was 
filed on May 11th, when 4,127 preference and 20,876 ordinary shares had been 
taken up out of а nominal capital of £50,000 in 20,000 preference and 30,000 
ordinary shares of 21 each. 41 per share has been called up on 957 preference 
and 5,930 ordinary and £6,887 has been received. £18,416 is considered as paid. 
Mortgages and charges: £20,500. 


Tabet. Ltd. (91,224).—This company’s annual return was filed 
on June 6th, when 74,475 shares had been taken up ont of a nominal capital of 
£100,000 in El shares. £l per share has been called up on 57,495, resulting in 
the receipt of £57,179. £16 remains in arrears. £16,980 is considered as paid. 
Mortgages and charges: £30,850. 


Newqua y Electric Light and Power Co., Ltd. (85,451'.— 
Issue on May 80th of a £100 5 per cent. debentures, part of scries created June 
80th, 1906, to secure £4,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No truetees. Previously issued 
of same series: 43,600. 
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D. Santoni & Co. (1906), Ltd. (electrical engineers, London) 
(89. 277).—Issne on June 8rd of £1,660 6 per cent. debentures, part of series 
created May 3lst, 1907, to secure £2,750, charged on the company's undertaking 
and property, present and future, including uncalled capital. Holder: Mrs. 
M. I. Power, London and County Bank, Covent Garden, W.C. Fo trustees. 
No previous issue of same series. A memorandun of satisfaction in full of a 
D CURT HS bond dated February 201, 1907, securing 41.000, has also 

een filed. 


Ernest Е. Moy, Ltd. (electrical engineers, London (47,408 .— 
Particulars of £5,000 debentures, created by resolution of the company 
dated August 3ls& 1906, and resolution of the board dated November 
26th, 1906, and secured by a trust decd dated May 23га, 1907, have been 
tiled pursuant to Section. 14 (4) of the Companies’ Act, 1900. The above- 
mentioned trust deed has also been registered. Property charged: Leaschold 
premises in Greenland Place and Bayham Street. N.W.. and the company's 
undertaking and property, present and future, including uncalled capital, 
Trustees: J. Dyer, 9. St. Paul's Road, Cliftonville, Margate, and E. F. Moy, 
Greenland Place, Camden Town, N.W. 


Cutler, Wardle & Co., Ltd. electrical engineers, &c.. Man- 
chester) (93,564). -- A debenture dated June Sth, 1007, to secure £500, charged on 
the company's undertaking and property, present and future, including uncalled 
capital, has been registered. Holder: J. E. Berrey, Holly Lodge, Clumber 
Road, The Park, Nottingham, 


Buenos Ayres and Belgrano Electric Tramways Co., Ltd. 
(55,037).—-This company's annual return was filed on May 28rd, when 100,000 
ordinary, 40,000 ** A" preference and 27,500 B' preference shares had been 
taken up out of a nominal capital of £55,000 in 100,000 ordinary, 40.000 “A ” 
preference and 20,000 © B preference shares of £5 each. £5 per share has 
been called up on 40,000 ** A preference, resulting in the receipt of £200,000. 
£637,000 is considered as paid on 100,000 ordinary апа 27,500 “ B" prefcrence. 
Mortgages and charges: £500,000. 


Windermere and District Electricity Supply Co, Ltd. 
(41,461). — This company’s annual return was filed on April 19th, when 5,000 pre- 
ference and 3,000 ordinary shares had been taken up out of a nominal capital of 
£50,000 in 5,000 preference and 5,C00 ordinary shares of £5 each. £5 per share 
has been ealled up on 3,040 preference and 1.70 ordinary, resulting in the 
receipt of £25,850, £16,150 is considered as paid on 1, 960 preference and 1,270 
ordinary. Mortgages and charges: £16 400, 


New Electric Rifle and Target Co., Ltd. (87,477).— This 
company's annual return was filed on April 5th,, when the entire capital of 
£16,000 in £1 shares (6,277 © A," 5,000 B and 4,123 C had been taken up. 
£1 per share has been called up on 6,2777 ** A," resulting in the receipt of £6,277. 
£7,756 28. is considered as paid, being 17s. 6d. per share on 25,000 “B” and 14s. 
per share on 1,123'* C.“ Mortgages and charges: £2,000, 


Urban Electric Supply Co., Ltd. (57,986).—A conveyance 
dated May 30th, 1907 (supplemental to a trust deed dated July 28th, 1904, and 
indentures dated December Тт, 1906, and April 27th, 1967, securing £275,000 
4! per cent. first mortgage debenture stock and any further issues thereunder, 
up to the amount of the paid-up share capital), has been registered. Property 
charged: Certain land in the Tything of Greenham, Newbury, Berks, known 
as the “Island,” land and premises at Greenham, known as the Greenham 
Fellinongery, and land at Weybridge, forming part of the Portmore Park 
1 with right of way thereto. Trustees: Merchants’ Trust, Ltd., 63, Corn- 
hill, E.C. 


Maxim Electrical Co., Ltd. (Westminster), (84,426). — Issue 
on June 11th of £1,100 5 per cent. debentures, part of series orcated by resclu- 
tions of May 16th and November 29th, 1906, to secure £15,000 charged on the 
company's undertaking and property, present and future, including uncalled 
capital, No trustees, Previously issued of same series : £11,200. 


Hankow Light and Power Co., Ltd. (87,331). — Particulars 
of £10,000 debentures, created by resolution of May 24th, 1907, have been filed 
pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property charged: The 
company’s undertaking and property, present and future, including uncalled 
and unpaid capital. No trustees. 


National Electric Construction Co., Ltd. (53,364).—This 
company’s annual return was filed on June 6th, when 170,000 shares had 
been taken up out of a nominal capital of £250,000 in £1 shares; £1 per share 
has been called up on 151,149, resulting in the receipt of £151,149; 418,851 is 
considered as paid on 18,551 shares. Mortgages and charges: £75,000. 


Bromley (Kent) Electric Light and Power Co., Ltd. (54,127). 
—'This company’s annual return was filed on April 24th, when 15,000 shares 
had been taken up out of a nominal capital of £100,000 in 45 shares; £75,000 
has been received. Mortgages and charges: £50,000. 


Chislehurst Electric Supply Co., Ltd. (50,980).—This com- 
pany's annual return was filed on April 24th, when the entire capital of £15,000 
in £5 shares had been taken up and paid for in full. Mortgages and charges: 
£10,000. 


A. Reyrolle & Co., Ltd. (Electrical engineers, Hebburn) 
(70,210).—Issue on June 6th of £12,900 5 per cent. debentures, part of series 
created April 17th, 1907, to secure £20,000, charged on the company's under- 
taking and property, présent and future, except uncalled capital. No trustees. 
No previous issue of saine series. 


Wycombe (Borough) Electric Light and Power Co., Ltd. 
(73,13%).—This company’s annual] return was filed on April 19th, when &,0CO 
shares had been taken up out of a nominal capital of £50,000 in £5 shares. 
£40,000 has been received. Mortgages and charges: £40,000. 


Telephone Co. of Egypt, Ltd. (17,824).— This company’s 
annual return was filed on April 30th, when 28,000 preferred and 4,000 deferred 
shares had been taken up out of a nominal capital of £200,000 in 36.000 pre- 
ferred and 4,000 deterred shares of £5 each. £5 per share has been called up 
on 16.000 preferred shares, resulting in the receipt ot 480, 000. 480,000 is 
considered as paid on 12,000 preferred and 4,000 deferred. Mortgages and 
charges: £100,000. 


Okonite Co., Ltd. (69,327.)—' This company’s annual return was 
filed on April 24th, when the entire capital of £120,000 in 32,000 preference 
and 16,600 ordinary shares of £2 108, euch had been taken up: £2 10s. per share 
has been called up on 100 ordinary and 110 preference shares, resulting in the 
` receipt of £525: £119,475 is considered as paid on the remainder. Mortgages 
and charges: £50,400, of which £33,300 are in the hands of trustees for the 
company. | 


D. P. Battery Co., Ltd. (Bakewell and London) (44,084).—A 
memorandum of satisfaction, to the further extent of £2,000, of first debentures, 
dated October 29th, 1901, securing £9,000, has been tiled. Previous partial satis- 
factions registered, £2,250, 


Oriental Telephone and Electric Co., Ltd. (17,691). —А 
memorandum of satisfaction to the extent of £900 of debenture stock covered 
by а trust deed dated June 28th, 1905, securing £100,0CU, has been filed. 


Telephone Co. of Egypt, Ltd. (17,824).—A memorandum of 
satisfaction to the extent of £500 of debenture stock covered by a trust deed dated 
July 27th, 1904, securing £60,000, has been filed. 


James & Browne, Ltd. (electricians, Hammersmith) (72,372). 
—Issue on May 27th of 4150 5 per cent. debentures, part of series created 
June 29th, 1906, to secure £6,000 charged on the company's undertaking 
and property, present und future, including uncalled capital, Trustees: J. W. 
Ellis, Portland House, Basinghall Street, E. C.; and E. Hughes, 106, Holland 
Road, Kensington, W. Previously issued of same series: 44, 700. 


Sanfil, Ltd. (91,494).—This company's annual return was filed 
on May 17th, when 24,007 shares had been taken up out of a nominal capital of 
£5,000 in 100,000 shares of 1s. each. 1s. per share has been called up on 4,007, 
resulting in the receipt of £200 7s. £1,000 is considered as paid on 20,000 shares. 
Mortgages and charges: Nil. 

Works, 


Slemens Brothers Dynamo Ltd. (london and 
Stafford) (88,028). A trust deed dated June 10th, 1907, to secure £200,000 deben- 
ture stock created by resolution of even date, has been registered. Property 
charged: the company's undertaking and assets, present and future, including 
treehold works at Stafford, but excluding uncalled capital. Trustees: A. 
Siemens and G. von Chauvin, 12, Queen Anne's (vate, Westminster. 


Oriental Telephone aud Electric Co., Ltd.—An acknow- 
ledgement of indcbtedness, dated June 12th, 1907, creating a further £100,000 
debenture stock (supplemental to a trust deed dated June th, 1905, securing 
£100,000 debenture stock), has been registered. Properts charged: The com- 
pany's assets, present and future. Trustees: Sir Auckland Colvin, K... I., 
K. C. M. G., C. I. F.: Earl Soham, Framlingham, Suffolk; and G. F. Braithwaite, 
Kendal, Westmoreland. 


Kalgoorlie Electric Power and Lighting Corporation, 
Ltd.—A trust deed dated June 6th, to secure £60,000 debentures created 
February Ist, 1907, bas been registered. Property charged: Leasehold here- 
ditainents on the East Coolgardie Goldtields of Western Australia, with fixtures 
and appurtenances, and the company's undertaking and property, present and 
future, including uncalled capital. Trustees: Mines and Banking Corporation, 
Ltd., Finsbury House, К.С, 


ELECTRIC TRAMWAY ACCOUNTS. 


Tn thirteenth annual report of the Glasgow 


Glasgow Tramways Committee is, as usual, of a com- 
Municipal prehensive and interesting kind. It indicates 
Tramways. the continued prosperity of what has always 


been a most successful undertaking. 

The chief items of financial and working data are set forth here- 
with, and it is interesting to note that the year’s gross balance 
shows an increase of £45,916 over the 1906 return. The gross 
bilance, including interest on surplus revenue, amounted to 
£414,096, and this has been applied in meeting rental of the Govan 
and Ibrox tramways, payment to the Paisley District Tramways Co., 
interest on capital, sinking fund, income-tax, depreciation and 
permanent-way renewals fund, Parliamentary expenses, and annual 
payment to the common good; these payments are detailed in our 
profit statement, and amount in all to £343,517. The net balance 
remaining amounts to £70,279, of which £45,000 has been applied 
in meeting special depreciation on buildings and power station 
plant, and the balance of £25,279 has been added to the general 
reserve fund, 

Notwithstanding tbat the common good, or more familiarly, 
" the ratepayer,” has benefitted by direct payments. since 1895, to 
the extent of overa quarter of a million, in other ways the financial 
standing of the undertaking is excellent. 

Thus the balance standing at the credit of the depreciation fund 
now amounts to the substantial total of £1,079,253 ; some £213,408, 
less £39,409 expended during the year, having been added to the 


. fund in 1907. | £ 


As regards the general reserve fund, £25,279 was transferred 
thereto, and £21,870 deducted (on account of street alterations) 
leaving a sum of £42,851 standing to the credit of that fund. 

In addition to these sums, of course, int:rest and sinking funds 
have absorbed their usual amounts. 

During the year some seven additional route-miles of tramways 


have been opened for traffic; the length of single track in operation 


stands at the respectable total of 176 miles, made up approximately 
as follows: — Glasgow 109, Govan 8, Partick 46, Clydebank 4, 
Paisley 29, Rutherglen 4'1, Pollokshaws 1 4, Renfrew 6, Lanark 
County 254, and Renfrew County 156 miles; some 1614 miles 
being owned by the Corporation, and the remainder either leased 
or worked under running powers. ; 

Compared with the previous year, the average traffic revenue has 
increased from 10°34d. to 10 46d., and the working expenses have 
decreased from 6 791. in 1906, to 572d. in the year under review. 
Of the working expenses, :369d. per car-mile (301d. per Kw.-hour) 
represent power costs, these items being a trifle higher than last 
year's figures, which were 346d. and 293d. respectively. 

The Pinkston station turned out some 28,553,053 Kw.-hours, 
exclusive of the amount used on the station, the cost of production 
(including fuel, water, &c., salaries and wages, repairs to generating 
and sub-station plant, cables, &c.) was 295d. per Kw.-hour; rates, 
&c, and management increased this to 348d. per Kw.-hour. In- 
cluding financial charges and an allowance of 309d. for depre- 
ciation, the total average power costs amounted to 105d. per Kw.- 
hour. 

Some 1:6 million units were sold to the electricity department 
during the year, making rather over 5 million unite disposed of 
in this way since 1902; inclusive of this supply the maximum load 
amounted to 9,486 Kw., and the load factor to 35'6 per cent., and 
exclusive, to 8,139 Kw. and 39:2 per cent. respectively. 
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The Pinkston plant is to be increased by the installation of two 
3,000-Kw. turbo-generator units, with a view to meeting an increased 
output; and as a safeguard against failure of supply, а н.т. trunk 
main has been laid connecting to the Port Dundas station of the 
electricity department. 


GENERAL STaTEMENT.—For 12 months ending May 31st, 1907. 


Length of route ... ise ns 88 miles 
Total length of track ... n 176 miles 
Average number of cars in use je 5439 
Total number of cara in stock... sin ж 780 
Car-miles run  .,. e e | 20,350,367 
Passengers carried oe is Ves 224,063,098 
Capital expended to date 43,104,061 
Traffic receipts ... £857,381 
Total receipts £805,842 
Working expenses 4485, 256 
Gross profit £410,586 | 
Income per car-mile 97 10:56d. 
Working expenses per car-mile se 5°72d. 
Interest and sinking fund per car-mile 1 34d. 


Rentals of leased lines per car-mile ... sal 114. 


Total expenses per car-mile 717d. 
Profit per car-mile 3:394. 
Cost of energy рег car mile 369d. 
Average fare per passenger 95d. 
Revenue per mile of route £10,180 
Expenditure per mile of route 15,514 
Total tramway units used des 24,974,056 
Tramway units used per car-mile ... wd 1:23 
Percentage of working expenses to receipts... 54 


The gross profit of £410,596, together with interest on surplus 
revenue, making a total of £414,096 were allocated as follows :— 


Interest on capital ... £63,769 
Sinking fund... 49,777 
Income-tax ... 228 iis с 9,932 
Rental of Govan and [brox tramways 5,079 
Payment to Paisley District Tramways Co. 4,574 
Depreciation fund ... ^ T «s 85,031 
Permanent way renewals fun 83,377 
Parliamentary expenses 6,978 
Payment to common good ... 35,000 
Net balance A ze 70,279 

£414,096 


The net balance was disposed of as shown in our opening 
comments. ' 
The general manager is Mr. Jas. Dalrymple. 


CITY NOTES. 


Shanghai Mutual Telephone Co., Ltd. 


Тик fourth annual meeting was held at Shanghai on May 23rd, 
Dr. N. Macleod presiding. 

The report and accounts having previously been read, the 
CHAIRMAN said that the building of the new premises at Overbeck 
was being pushed forward very rapidly. The Automatic Telephone 
Construction Co. had publicly criticised the plant and methods of 
the company, and had asked the directors to adopt their switch- 
boards and instruments. This proposal was rejected. Mr. Oberg, 
the secretary, had visited America to inspect the Automatic Co.'s 
methods, and found that the subscribers there were no better 
satisfied than were those of his own company. The automatic 
switchboards, the Chairman ststed, were unsuited to the 
climatic conditions of China. The company was also on the point of 
arriving at a definite understanding with the Chinese Telegraph 
Administration with regard to the connection of a Shanghai city 
exchange with that of the company. In the working expenses, 
salaries for 1907 stood at Tis. 29,400, showing an increase on 1906 
of Tle. 15, 400; the reconstruction and strengthening of the Pootung 
overhead lines incurred an expenditure of Tis. 4,511, a new Pootung 
cable Tle. 2,300, and the reconstruction of lines along tramways 
Tis. 4,000, part of which the tramway company would pay. The 
reserve of TIS 100,000 had been transferred to construction account, 
and written off the Shanghai and Pootung exchanges, which now 
stood at Ts. 354,790. Debts amounted to Tis. 10,000, of which 
Tis. 4,000 had been collected. After some discussion, the report 
and accounts were adopted. 

In the discussion following, the agreement with the municipal 
council regarding franchise was criticised. It was suggested that 
10 per cent. of the users of the telephones should be necessary 
to makea formal complaint to the Council, but after some discussion 

334 per cent. was decided upon. 


United River Plate Telephone Co., Ltd. 


THE directors recommend a final dividend of 5 per cent. on the 
ordinary shares, making 8 per cent. for the year. This is at the 
same rate as for last year. 


City of Wellington Electric Light and Power 
Co., Ltd, š 


Tus fourteenth ordinary general meeting of the above company, 
was held at the offices, New Broad Street, E.C., on Thursday, July 
4th, Mr. H. R. Savory (chairman) presiding. 

In moving the adoption of the report (see p. 17, ELECTRICAL 
Review, July 5th), the CHaIRMAN said that at the last annual 
meeting of the company, he told the shareholders that in view of 
the threatened competition of the Corporation of Wellington, they 
were taking legal opinion as to the powers of the company to 
restrain the Corporation from doing во. The legal opinions 
obtained both in this country and in New Zealand, were unanimous 
that the company had no monopoly in the supply to consumers 
under their Act of Parliament, and they, therefore, asked Mr. Salt, 
one of the directors, to go out to Wellington, with a view to coming 
to some arrangement with the City Council. After long negotia- 
tions, the Council tinally offered to buy the undertaking, and made 
an offer of £150,000 in 4 per cent. City bonds. The offer was sub- 
mitted to the shareholders and accepted by them, and the board 
entered into & contract for sale, which contract provided for the 
taking over of the company's business by the City Conncil on the 
3186 of this month. As their business was now passing away from 
them, there was no need to go very fully into details. The year 
under review had been а very prosperous one in fact, the most 
prosperous year's trading that the company had ever done. The 
net profit for 1906 was £16,610, an increase of £2,385 on that for 
1905. Looking over the net profit for the last tive years, he said 
that in 1902 they were £9,079 ; in 1903, £10,525; in 1904, £13,795 ; 
in 1905, £14,202; and last year, £16,010. The gross revenue 
showed an increase of £3,333, and the expenditure had increased 
by £940. The principal item on that account was repairs and 
alterations, £020. In 1905 they lost the public lighting, as the 
City Council put up plant for this purpose under the terms of the 
Act, but although they lost the revenue accruing therefrom, the 
revenue derived from the other business made up for the loss. The 
additional units generated in 1906 were 171,509, and the number 
of lamps added to the station load was 13,393. The directors now 
recommended the payment, asa final dividend, of 22 per cent, 
making 15 per cent. for the year. 

Mr. H. E. SALT seconded the motion, and the report was 
adopted. 


Chili Telephone Co., Ltd, 


THE directors’ report for the year ended March 31st, 1907, says 
that the company's plaut suffered severely in the earthquake 
disaster of last August, and the necessary repairs and reconstruction 
incurred in consequence have greatly increased the expenditure. 
The aggregate number of subscribers at all centres at the end of the 
year was 7,115, as compared with 7.270 at the beginning. or a loss 
of 155 for the year. 'lae gross revenue in Chili from ail sources 
was 81, 169.488, an increase of 378.919. ‘Tne expenditure in Chili 
was $648,549, an increase of $147.517. The net income in Chili 
from all sources was $520,038. a decrease of 868.598. The average 
rate of exchange for the year was 14'01d.. as compared with 15°24d. 
in the previous year, giving a decrease for tne year of 123d. 
Converted into sterling at these rates. the preceding income figures 
are £30,414, a decrease of £7,021. Tue liquid assets and liabilities 
in Chili on March 31st, 1907, were valued at 12:d.. the current rate 
of exchange on that day, as compared with 15jd. at which they 
were valued on the corresponding date of the previous year. The 
balance to the credit of the revenue account, including £2.653 
brought forward, is 29.892, of which £9,564 has been carried to 
reserve. An interim dividend of 3s. per share. free of income-tax, 
was paid on January 16th last, and the directors now recommend a 
final dividend of 5s. per share, free of income-tax. leaving a balance 
of £2,727 to be carried forward. The total mileage was on 
March 31st, 1907, 12,078 miles, 746 yds., an increase of 305 miles, 
353 yds. 


The Electric Construction Co., Ltd. 


In their report for the year ended May, 1907, the directors say 
that very severe competition has continued to prevail throughout 
the year in the electrical manufacturing industry. The increased 
price of copper and other materials has also been prejudicial, a 
corresponding increase in the price of electrical plant not having 
been obtainable, particularly during the first half of the financial 
year. In consequence, they much regret that the year's operations, 
after payment of £10,250 for debenture interest and crediting 
£5,000, as formerly, to depreciation account, show a loss of £1,442. 
This has been deducted from the surplus of £1,651 brought forward 
from last year, leaving a balance to be carried forward of £209. 
During the year several important contracts have been completed 
at home and abroad. The volume of business in hand is greater 
than at this time last year, and includes important orders from the 
Admiralty, London (‘ounty Council, Wolverhampton Corporation, 
and others. Prices have also improved. The directors, therefore, 
take & hopeful view of the outlcok, reasonable selling prices being 
alone necessary to restore the company's prosperity. "The directora 
deplore the death of their Chairman, Mr. James William Barclay, 
whose valuable services to the company for many years they 
sincerely acknowledge. Mr. Walter S. B. Mcl.aren has accepted a 
seat at the board, and has been appointed Chairman. "The meeting 
is to be held on July 18th. [For the previous year the profits 
available for distribution were £6,045, of which £4,395 went in 
preference dividend, and £1,651 was carried forward. | 
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MARKET QUOTATIONS. 


Wednesday, July 10th. 


9 
CHEMICALS, &e. M baies aul 
a Acid, Hydrochloric ee e. per сті. 87. vs 
a 99 bas ee oe эе ee per cwt. 22/- ee 
a [1] Oxalio ee oa ae ee per ewt. 88/- 
а „ Sulphuric... ss per owt. 6/6 
a Ammoniac, Bal ee ee per owt. 4279 ee 
a Ammonia, Muriate (crystal) per ton £88 10 ia 
a " W^ ovs per ton £80 992 
a Bleachin powder .. = per ton £6 10 ө 
a Bisulphide of Carbon per ton £18 Е 
а Borax .. T vie x per ton £15 Я 
а Copper Sulphate .. či .. per ton £33 10 $ 
a Lead, Nitrate ; xs .. рег ton £34 А 
a „ White Sugar.. s% ee рег ton £85 А 
a „ Peroxide .. Ws . perton £32 ре 
a Methylated Spirit .. - .. per gal. 2/6 се 
a Potassium Bichromate, in casks per ib. r^ в 
а Potash, Caustic (76/80 %) . рег ton 90 EN 
a ЕА Chlorate... vs per lb. а. ME 
a ME Perchlorate . perlb i Ss 
a Potassium Cyanide А per Ib па. ‘ 
a Bhellac ee ее ae per owt. 2 ee 
a Sulphate of Magnesia  .. per ton £4 10 is 
a Bulphur, Sublimed Flowe per ton £6 10 ба 
a » Recovered "s per сп £6 10 we 
a " Lump .. ae ee per ton £5 её 
а Soda, Caustic (white 70% per ton 210 16 ёё 
n „ Chlorate 5s "m per lb. A d 
a, ng? bona a aie per юп 6 ss 
a Sodium ichromate, casks per lb. Bd. Эд 
а aw Cyanide (basis 100 95) .. per Ib. 1d. . 
METALS, &o. 
b Aluminium Ingots, in ton lote .. per ton #200 m 
b б Wire, in ton lots .. perton £220 ae 
b ; Sheet, in ton lots .. per ton £210 "n 
p Babbitt's metal "gr P .. perton #60 to 219: , 
c Brass (rolled me = o 19" basis per ip: pid 
е 99 ee ee per е > 
е 90 э (solid drawn). e ee per Ib. 103d. 
e „ Wire, basis .. T ee per lb. 1030. 
с Copper Tubes (brazed) .. per lb. 1/13 
ез „ (solid drawn). per lb. 1/1 EN 
pø Copper Bars (best selected). рег ton E11 #1 ine. 
g Copper Sheet ee oe ee per ton £118 £1 inc. 
9 [T] ee ee ee oe per ton #114 £1 inc. 
є „  (Hleotrolytio) Bars per ton £107 M 
€ n 51 Sheets „ per ton £115 £1 dec. 
е es TY Rod ee per ton £112 "n 
е , ae Н.С, Wire per lb. | 1/1 . 
т Ebonite Rod ee ee per lb. 8/8 Ре 
f [1] Sheet oe oe oe per Ib. 8/- oe 
, n German Silver Wire 5s e. per lb. 1/8 Vs 
h Gutta-percha, fine es ee per lb, 5/8 to 6,0 EA 
h Indis-rubber, Pars fine .. ee per lb 41 33d. inc. 
i ‚ eet8 .. ee per ton 18 vs 
+ m Ріс (Cleveland warrants) рег ton 57/4 1/24 inc. 
í „ Forgings, to size рег ton From £11 - 
í LI] L] heavy ee ee per ton 47/6 to 60/- ee 
i „ Wire, galvanised No. В .. per ton £9 15 ES 
п Lead, English Ingot ee per ton i 105 £1 17 6 inc. 
9 [T1 et Sheet ee ee per ton у £22 12 6 41 17 6 me, 
m Manganin Wire No. 98 .. ee per lb. В/- жа 
g Mercury xd m A es рег bot, £6 16 to £9 ee 
d Mica (in original cases) small .. per lb. » to 1/- ws 
d 98 99 99 medium per lb, to 4j- eo 
LL] LL] L] large es per lb. 4/6 to T ee 
р Phosphor Bronze, plain castin per lb. vA to i 
p n rolled bars & per 1р, 1/59 to #6 
р u strip & sheet per lb. 1/6 to 1/10 AS 
o Platinum vs T e. рег os, 105/- 5/- inc. 
" Bteel, Magnet, nop d'g todesc'p's per ton 40 : 
' aco’d’g 'р'п per oe 
» os in bars oo ee 215 to £40 А a. 
а Tin, Block (English) .. . ver ton tO |} | 4610 dec. 
N » Wire, Nos. 1 to 16 eo ee per Ib. 2/4 1d. inc. 
p White Anti-friction Metals 
% White Ant” brand .. per ton £56 to 280 82 
k Zino, Bh't(Vieille Montagne bud.) per ton £29 5 £1 5 dec. 
Quotations supplied by :— 
a G. Boor & Co. h Edward Till & Op. 
b The British Aluminium Oo., Lid, 4 & Lowe. 
e Thos. Bolton & Sons, Ltd. | k Morris Ashby, Ltd. 
d F. 4 Sons. g m W. T. Glover & Oo. Lid. 
e Fred Smith & Oo. n P. Ormiston & Bons. 
f Indis- Rubber, G. P. and Teles. o Johnson, Matthey & Oo., Lid. 
Works Co., А р The Phosphor Bronze Co., Ltd. 


g dames & Shakspeare. 


Prospectus.— 7% Electrical Securities Trust, Lid.—This 
company, among the directors of which are Mr. R. 8. Portheim and 
Mr. A. W. Tait, is offering an issue of £100,000 5 per cent. ten-year 
debentures at par. According to the prospectus, the company has 
been formed for the purpose of conducting the business of an 
investment trust company and for other objects. The great 
increase in the construction of electrical undertakings, not only in 
the United Kingdom but also in foreign countries, has resulted in 
the issue of a large amount of bonds, debentures and shares of 
electric lighting, power and traction companies. The directors are 
satisfied that these securities, when selected with care and discretion, 
form a safe and remunerative investment, and that at the present 
time many such securities can be purchased on advantageous terms.” 


Bournemouth and Poole Electricity Supply Co.. Ltd, 
—The directors have declared an interim dividend at the rate of 
5 per cent. per annum on the ordi shares, less income-tax, for 
the last Fear. [This is at the same rate as for the same period 
of last year.) 


STOCKS AND SHARES. 


Tuesday Afternoon. 

Mak RE Ts are certainly beginning to wear а more healthy appear- 
ance, and the turn of the half-year has brought a fair amount of 
investment business to the Stock Exchange. It would, however, 
be somewhat remarkable if the House were busy during the period 
that used, when the sun shone, to be called the dog-days; and, 
therefore, the markets are not too eager to boast about activity 
just at present. 

Indications of the better feeling that prevails may be noticed in 
the quiet demand for the Debenture stocke of the Electricity 
Supply companies. Several improvements have occurred in prices, 
noticeably in Charing Crosr, Midland Electric and County of 
London issues. The rises are quite small, but they ehow that the 
investor is not entirely oblivious to the electricity section, long as 
he has ignored them. 

Come what may to the sbares, these debenture stocks are hardly 
likely to be affected unfavourably by legislation. Behind the 
majority of the stocks there is still ample margin of security both 
as regards interest and principal, and it would not be surprising if 
the better of the issues were to gradually attain the level of values 
at which the yield would work out to 37 or 4 per cent. on the 
money. 

Shares in this department are very little altered on the week. 
Charing Cross Preference fell to 4. County of London Preference 
declined 3, Smithfields fell to 30s. and the hapless Edmundson’s 
Preference went back to the same price as Smithfields. Proprietors 
in the Edmundson's Corporation seem content to allow their affairs 
to drift without obtaining that statement from the directors as to 
the actual position of the company which ought to have ‘been made 
after the passing of the Preference dividend. It is eaid that the board 
has been strengthened, but some degree of astonishment may be 
permitted at the supineness of the proprietors in not taking steps 
to obtain fuller information with regard to their company’s concerns. 

Calcutta Electric Supply shares are lower in consequence of the 
proposed increase of capital. | 

Every week sends City and South London Ordinary stock a little 
higher, and the price has now reached 473. Anticipation looks for 
the coming dividend to be at the rate of 23 per cent., against the 
24 per cent. declared last July. The traffics continue to show up very 
well, but they include, of course, the takings over the new exten- 
sion. Central Londons are steady. Great Northern and City show, 
no improvement. Underground notes are a point harder on account 
of the business which the group of Tubes are doing. 

Traction shares, on the whole, have remained steady. Anglo- 
Argentine Preference put on 1, but except for this, the group is 
unchanged. British Electric Traction Preference advanced to 71. 
Sellers of British Thomson-Houston Debenture found no ready 
buyer, and the price bad to give way 3 per cent., which reduced it 
to9J. British Columbia Electric Preferred Ordinary has received 
useful support. : 


Telegraph stocks have a brisk rise in Anglo-American Deferred 
as their feature, the price being merely 2 pointe higher upon a 
fresh outbreak of speculative buying. The Preferred and the 
Ordinary improved more soberly. As a whole, prices ate hard in 
this division, without much quotable change. 

Satisfaction at the dividend on National Telephone Deferrcd 
stock is reflected in rises in several of the company’s issues. The 
report was read as being decidedly favourable. Oriental Tele- 
phones shed their rise of last week, and Marconi's proceeded 
further on their downward path. 

The manufacturing list is very quiet. British Aluminium 7 per 


cent. Preference went a shade lower, but Dick, Kerr Ordinary at 13 
have improved. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
British Aluminium Co., Ltd.—2,000 additional ordinary shares of £6 each, 
fully paid, Nos. 1 to 2,000. | 
Application has been made to the Committee to allow the 
following securities to be quoted in the Official List: 


Bruce, Peebles & Co., Ltd.—28,881 ordinary shares of £5 each, fully paid. 
(Special application.) 


National Telephone Co., Ltd.—The directors have 
resolved, subject to a final audit, to recommend the following 
dividends for the half-year ending June 30th last, after payment of 
the dividends on the preference shares: At the rate of 6 per cent. 
per annum on the preferred stock; at the rate of 6 per cent. per 
annum on the deferred stock; less income-tax in all cases carrving 
£130,000 to reserve, and about £10,000 forward. The transfer 
books will be closed from the 10th to the 23rd inst, both days 
inclusive, and the dividend warrants will be posted on the latter 
date. The dividends on the deferred stock for the corresponding 
period of last year was 5 per cent. per annum, with £120,000 put 
to reserve and £10,859 carried forward. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock — ni Business done 
Present à or | Dividends for the last | losing 5 week ended Rise + | Present 
Issue NAME. Share. four years. Quotations Quotations July 9th A »i 
" й : July 2nd. July 9th. 1901. ` Fall — | per cent. 
1903., f 1904. | 1905. | 1906. шее Lowest. £ F. d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 NU | Nil | Nil г 3 — 3} з — 3 К = yy Nil 
149,600 Do. do. 4% Debs., Nos. 1 to 190 Red. | 100 Nil | Nilj5*,15*,| 885 — SY xd | - 89 - - - 5 12 4 
660,660 Anglo-American Telegraph К .. | Stock | 61s. d 3j | 3427, 61 — 64 62 — €5 T - +1 619 8 
9,169,670 | Do do. do. 6 Pref. үч .. Stock [6*5 | 54% 6 [6 5, | 1074—103 1081 —1002 109 1077 +14 6 2 10 
3,160,070 | Do. до. do. Deferred Stock 2s. | Nil а. 14% | 20 — 20: 213-- 22 21] 2 | +1] 717 4 
30,000 | Anslo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 ne zs 5 o hs 100 - 173 100 —103 ne 858 oe 417 1 
44,000 | Chili Telephone, Nos. 1 to 44,CO0 ; 5 TX, 8 „ PRO) нч 64 - 7} 64— 71 Ga 2 je. 510 4 
2,007.680 | Coinmercial Cable Sting. 500 NA 1*4 „Deb. Ek. Red. | Stock | 4 Ss Jato T 4.1 4] 91 — 93 xd 92 91 93, 92} +1 4 51 
16,000 | Cuba Telegraph . T 10 [0:5 5 % % . 5 % "7. 81 77 d = .. e 618 
6,000 Do 10 a, Pref. es we cs 10 [15 „ [10 ‘x, 10 , 10 , 153— 16j 15i-- 1 5 19 5 
12,931 | Direct Spanish Telegraph, Ord. A zi 5 % . 4 4, 4+ JAS 34— 38 Зу - 34 5 8 6 
6.000 По. do. 10 , Cum. Pref. .. 5 10 % 10 ., 10 ^, 10 , 82 93 1 94 5 8 1 
30,000 Do. do. % Debs. 2 “2 70 Maen, | 445, |44 6 5 98 -101 xd 98 —101 a E 4 9 1 
60,7101 | Direct United States Cable à 20 3 „ | 3108 i HS 151 1 153 - 164 16i 16 547 
57,000 | Direct W. India Cable, 45 5, Reg. ‘Deb. " itol 200. R. 100 Hea | 44% | 447, | dy 98 100 xd 1 —]00 ie - 410 0 
1.000,000 | Eastern Telegraph, Ord. Stock Stock | 7% | 7 74 7. 7, | 18 110 186 — 110 1:9 157 500 
2.000. 000 Do. 33%, Pref. Stock. 100 | 342. , | 385, рлу | 89. 91 м9 —- 91 90 H9 ‚81611 
1.996.706 1, Mort. Deb. Stock. Red. Stock | £55,145, | 4 | 4 95 | 1034-1054 103 —105 3. Ж) —1 816 ? 
300,000 | Eastern Extension, Australasia, and China Tele. 10 Tu 1*1795,[7 5, | 13 132 13 — 134 lud )3 5 3 8 
952,400 4%, Deb. S Sloe k.. Stock | 4%, ‚|4 | 45, | 104 — 106 104 —106 T€ A 815 6 
295,400 | East & S. Afric. Tel., 4*5, Mt. Db., 1103,00, red. 1900 | 100 145, 4 4,4 4.4 4, 93 —101 94 —101 . .. 819 8 
300,0000| Do. 4°% Rey. M. Debs. (Mauritius Sub. 1 to 8,000 25 44, [1,4 % 4 % 88 — 100 94 — 100 RH i 0 0 
181,127 | Globe Tele ‘raph and Trust .. 10 DA, | 52". [бу 5%] 101 — 11 xd 188— 11 1031 104 0 0 
151,127 Do. do. 6 oT Pref.. . * 10 6 um 6 "o 6 E 6 "o 18; — lt ad p 1% 18x 4 5 9 
150,000 m „„ of Copenhagen. . : 10 15%, [24 *, | 24^, 120 , [31 — 36 H -- 36 311 зз a 611 1 
' Halifax an ermidas Cable, 44 . Ist Mort. [ "T w o о’ ШЕ : "NS 
98,900 \ Debs., within Nos. 1 to 1,200, Red. ; 100 4% | 445 | 44% | 44%, | 98 —100 xd 98 —100 - т P 410 0 
17,000 | Indo-European Telegraph es 25 [10 *& [13 *. [13 , 13 „ 56 — 53 56— 58 25 Vs E 519 1 
@ 31,380,100 | Mackay Companies Common .. s Ж . . | &100 . [179 2 33% | 66 — 68 xd | 66 — 68 is is = 6 211 
$50,000,000 Do. do. 4%, Cum. Pref... A .. 18100 . 44,4% 67 — 63 xd 67 — 69 së > T 5 15 11 
256,177 | Marconi's Wireless Telegraph . 5 25 1 Nil | Nil | Nil T „— 138 i— 3 - es — h Nil 
72,620 | Monte Video Ael phone Co., Ltd. Ord. 18 22 1 3*651]49515'$] .. Н — lp» j$— Im * x - " 114 1 
56,192 Yo. do. 5 % Pref. E 1 9% | 5 Go ро * nis, Ж — 1 4— 1 s oe xe 6 0 0 
2,225,000 National Telephone, Pref. Stock 21 at з 100 6% 16 16% | 6 % | 108 —110 109 . 111 110 108 +1 681 
2,225,000 Do. do. Def. Stock : ..| 100 5% 5 15 % 5 | 106 -- 108 108 —110 1094 106 +2 6 0 0 
| 15,000 Do. . do. 6% Cum. Ist. Pref. .. es 10 6% 16% 16% 16 5, | 114— 184 114 — 13 bs E 4 811 
15,000 Do. do. _ Ox „Cum. 2nd Pref. .. 10 6 „ 6 W 6 5 % [ 10 — 12 10 — 12 48 4 
350,000 Do. do. x, Non-cum. 3rd P., 1 to 250,000 5 515% 15% 5 9, эй— 52 0 — 511 51i + fa 14711 
2,000,000 Do. s "n K Deb. Stock Red. .. | Stock | 34%, | 309 1 BAND | Зу |. 94 — 96 xd "44 - 96 951 Е 2 812 6 
1,899.503 Do. do. 4% Deb. Stock Red. 100 | 4% 1% 14° 4% 99 —101 1004—102 101 997 +2 818 1 
179.318 | Oriental Telep. and Elec. 1 to 171,504, fully paid . 1 60% | HAH 17 517% | lam 1g. 1; - 18 - 2 — W 6 110 
50,000 . do. do. : Ту C um. Pref.. 1 6 "D 6 "D 6 % 6 ‘Xi 112 — 112 18 — liz 25/6 oe ae 4 11 5 
100,000 Do. do. do. 4 4. Red. Deb. Stock 100 » .. 14% [4% | 93 — i xd | өз — 96 T sà E 43 4 
100,000 | Pacific & European Tel., 4% Guar. Debs., 1 to 1, 000 10 4% [4% 14% 14 °% | 97 —100 xd 97 --100 400 
11,8397) Reuter's .. 8 6% 5 15% 5 74— "à— 84 74 4 14 1 
60,000 | Telephone Co. of Egypt, 44 X X Deb. Red. ..| 100 n .. | 44% | 449, | 98 —101 xd | 97 —100 —1 4 10 0 
3,167 | Submarine Cables Trust . m .. | Cer 6% 6 16%, 16 127 —130 127 —190 419 4 
80,000 | United River Plate Telephone .. б 8 8 o]. 61— 7 61— "i ja 610 4 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 |, 5 5 5 N, 5 % 5 — 5 5 — 5 513 4 10 11 
15,60?! | West African Telegraph, Shares 10 14. Em 41% 410 — 10 10 — 1 D. sf 816 3 
30.008 | W. Coast of America, 1 to 30,000 & 53, 001 to 53.00 2 vil cil | Ni | 24% 14— 1 là— 1 25/. 23,9 x: 319 9 
150,000 | Do. 4%, Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 1 1 14% |} 4% | 97 —100 xd | 99 —109 991 si +2 818 5 
207,930 | Western Telegraph, Ltd., no 1 to 207,930. . - 10 796, (795 [7 9, ] . 18g— 144 xd| 133— 144 144 1313 26 419 1 
800,000 Do. do. % Deb. Stock Red. .. | 100 1% E SO 14 Е 100 —108 xd | 100 -103 e 2. 817 8 
8R,S21 | West India and Panama Telegraph bs E M 10 Nil | Nil| Nil | Nil — È — ff 10/- H Nil 
34,563 do. 6% Cum. Ist Pref. X a 10 2116 % 5 % [8 A 7 1% 7 -- 73 JÈ ii —à 110 6 5 
4.669 Do. do. 6 Cum. 2nd Pref. " 10 Nili Nil | Nil | Nil 64— TA — 72 "A - Nil 
80,000! | Do. do. 5% Debs., Nos. 1101 ,800. ..| 100 E | 5% % |5 % | 100 —103 xd | 100 —103 1003 0 T 417 1 
ELECTRICAL RAILWAY, MANUFACTUBING AND INDUSTRIAL COMPANIES. 
t Anglo-Argentine Trams, Nos. 260,008 to 510,007 $ Е 
770,000 | | "Е "TE s: клон 00 5 | is Jalan ва 8 — 83 8 — 8) RU Та T 411 
280.007 Do. 53 ^5 Cum. Prefs., 1 to 260,007 .. 5 | ba, 5155] 535, 5% 57 6 G — 61xd 65 512 +3 48 0 | 
206.600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 6% 16% 6 | 6% | 181 —184 xd | 131 -IH m ea - 12 7 
285,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock . | 100 5% 5 % 5 , 5 9 | 192 —105 xd 1 2 —105 К si Е 415 8 
330,000 | Babcock & Wilcox, 1 to 530, 000 . 1 (17% 20 % 20 % 20 81— 4 — 4 771/6 75/1 E 5.00 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 6% |6'%|6%|6% 11— 1 1й— 13 23/9 ЗЕ d 10 0 
38,000 British Aluminium, Ord., 2,001 to 40,000 M Е 5 „ {1% |1%| 4 95 5 — 5: 5 — 5A T А Mi 6 18 
40,000 Do. do. 7% Cum. Pref, . ts 95 5 Nil 774. 17% bj 54— 54 à — à 6 19 
20,000 Do. do. iX. 6 W Cum. Pret. 5 Nil|6*5|695]| .. 51— 57 54 — : Y 644 
20,000 Do. do. % Funding Certs... .. 14% 4 % 4% 8i1— 4 34 — Be 414 1 
258.000 Do. do. б e 1st Mort. Deb. Stock Red. | Stock | 5 % 5 5 » 100 — 103 100 —108 99 А D. 417 1 
300,000 Do. do. % Loch Leven Debs, ex 100 N A 2: 54% | 98 —101 98 —101 T - 6 811 
400,000 | British Columbia E. il Def. Ord. Stock M .. | 100 6 16% 16%) 695, | 190 —125 190 —125 1243 s s 416 0 
300.000 Do. 5 %, Pref. Ord. Stock vi .. | 100 5 15 , 5 % | 6 % | 105 —109 107 —111 109 we +2 410 1 
300,000 Do. 5 * Cum. Perp. Pref. Stock - ..| 100 5 15 5 % 5 „ | 103 —107 108 —107 1061 a Jes 413 6 
235.000 Do. 4 Y; Ist Mort. Debs., 1 to 6,250 . 40 44% | 44% ae 44% | 99 —172 99 —103 1004 4 8 8 
<290 000 Do. 4 2 Vancouver Power Debs., 1 to 2, 200 | 100 43% 43% | 445 nis 108 105 108 —105 4 59 
133,301 | British Electric Traction 10 6% 16% 13% Nil 2 21— 3} 62/6 56/8 Nil 
161,437 Do. do. 6% Cum. Pref. `. us 10 6 16% 16% 6 — 4 7— "à 714 63 +è 800 
1,448,653 Do. do. 5 A Perp. Deb. Stock .. | Stock 5 % 15 % | 5 5 |5% | 108 —108 108 —106 1034 А 414 4 
410,178 Do. do. 44%, 2nd Deb. Stock Red. | 100 e0 | SEAL | 489, | 449 [78 — 81 78 — 81 80 79 611 1 
100,000 | British Insulated and Helsby Cables vi 5. 8 % 8 18% 10% 61 = 62; 7 8 3 
100,000 Do. do. 6 +, Cum. Pref. 5 6% 16% 6 | 6 96 — & — & es 416 0 
500,000 Do. do. 43 lst Mort. Deb. Red. 100 di 44%, 4 д 44% | 101 --104 101 —1(4 xd 23 EM 22 467 
212.000 тро, -Houston jos Ist Mort. Debs. .. | 100 H% | AM | 445 . 92 — 96 | 39 — 93 = ee —9 4 16 9 
ritis estinghouse 6 Pref., 1 to 200,000 and r i : А 
400,000 |! g oe Ook ck sh 5 6 % Ni] Nit .. | 1— 13 1— 4 o5. | 28/9 Nil 
1.016,353 Do. do. 4% Mort. Deb. Stock p 100 % 4 4, 14% 4 % 65 — 60 xd 55 — 60 xd 57/2 | 618 4 
50,000 :Browett, Lindley & Co., Ота. .. T $4 £1 Nil | Nil | Nil| .. - 11 hc dH 5 DE Nil 
£20,000 Do. do. 6°, Cum. Pret. ` £l Nil | Nil | Nil an iio to 15/6 14/6 to 15/6 e Nil 
165, 701 ` Brush Electrical Engineering, Ord., 1 to 105, 731 2 Nil | Nil | 24% | Nil — 1 — 1 Е | Nil 
150,000 Do. о. Non- cum. 6 a, Pref. : 2 6 169% 6 % Nil - 1$ | i- 14 bx t Б Nil 
12. 000 Do. do. 4j % Perp. Deb. Stock | Stuck ^6, | 44% | 45, | 44% 83 91 | 88— 91 ss бе. d | 4 18 11 
122.000 Do. do. 4$ 5 Perp. md Deb. Stock.. | Stock | 41%, | 449 | 449, 445 | 71 7 ха | 71 — 74 ie d Ж 617 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 : 5 3% 4% 3 0 3 A 47 40 — 4,5, 83/9 81/8 Е 997 
40,000 | Do. do. A6 % Cum. Prel., 1 to 40,000 5 [6925 625 |6 751605 | 4- 58 | d— "E S — 1 5H 1 ; 
27,500 |! Do,  ' do. # LH do., 1 to 27,500 5 6% 6 , 6 6 9%, 41 5 427 й E ра 614 8 
13,900 Do. do. ; Deb. Stock  .. " «a 100 5 |5 % 15 „„ 16% | 105 —115 xd | 105 —115 E. : i 4 611 
10.000 Do. do. 4, 2nd Deb. Stock 100 5% 5 % |5 % | 5 % | 10) --103 xd | 100 —108 cu o" uan 417 1 
1:37.610 | Calcutta Trams, 1 to 137,610... 5 оъ 18% | 85: B 4, 11— 73 7 7. 72 7 Ms 6 3 3 
2, 00 Do. x, Cum. Pref., Nos. 1 to э, 330.. 5 Е : 5 Бо, - BE xd eae 55 5 + 4 4 61 
20,000 Do. 435 % Ist Deb. Stock. . | 100 4% | 44%, 43% | 4495 | 101 —105 102 —106 к +1 4 411 
235,000 | Callender's Cable С onstruction shares " 2 5 рой, 1245, 15 Yo [15 % - 104 94 — 10) 10 ‚ as 618 4 
40,000 Do. do. 5%, Cum. Pref. . 5 5 | & „* z — bs xd 5ў— bg и = 4 811 
200,000 Do. do. 44%, Ist Mort. Deb. Stock Red. | Rtock 44%, | 4a, Re 44% | 1% 1974 xd, 104—107) ys Seo 1 4 89 
491.2 | Cape E. кое done US 7. at 1 10%, 5 4, il i P M ч I * Nil 
450,000 | Castner-Ke ner Alkali, i to 450,0 1 [4% 4, 6 |в 1 ly wo y: 25 25/6 
2224 ,908 Do. 44 % lat Mort. Deb. Stock 100 | 449 | 44% | 49% b. 7" 102^ 1102 и i de 4 8 E 
911,568 | Central Dondan) Railway, now Stock EN Stock | 4% | 4 95 со 14 9% | 78 — 15 78 — 75 15 : 6 6 8 
544, 216 Do. do. 5 Pref. Stock Stock 4% 14% 4 [14 92 — 04 92 — 94 . 4 5 ) 
544.216 Do. do. bei. do... . | Stock 14% |} 4% | 4% 1] 4 ф 58 — 56 68 — 56 | ‚2 7 210 
1.490.000 | City and South London Railway гы ; .. | Stock | 28% | 98% | 18% | 2895 | 44 — 46 47 — 49 „8 469 
585. 00 rompon & Co., Nos. ie. Ap 5,000 : 8 2475 2j 220% 111— 2A 113— 2A E E: E 96,185 814 0 
100,00 { e eie, 100 Morh Rag. Dae to © 55 % 15 % Lure. | un 638 
* Unless otherwise stated, all shares are fully paid. 1 A period of nine months. : From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


1 ‘losin | Closin Business done | Rise + Present 
Present e Dividends for the өсне боон ооё [week ended ог Yield 
Issue. еи Share. last four years, July 2nd. July 9th. | July 9th, 1907. | Fall — | per cent. 
. 1903. | 1904. | 1905. | 19C6. Highest Lowest. FECE 
о, o xo d 19== M T + 3 6 3 1 
260,000 | Dick, Kerr & Co., 1 to 260,000 . "NET 1 ET 10 %, 19 % j Hi Ms um e zii ai Pire 
305,000 Do. do. % Cum. Pref., 1 to 305,000 — 1 Clag | 41 4% | 100 —103 xd | 100 —103 5: 475 
294,150 Do. do. 44% Deb. Stock .. 404 ae oo | 184— 144 134 — 103 122 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 ! 2% j Uo i3 iD m m n 42 
59,987 |. Do. 6 %% Pref. between 1 and 60,000 10 6% 6 Jo Pe a ‘a H u 13 15 ae 
99,261 | Edison & Swan Utd., A shs., £3 pd., 1 to 99,261 5 Nil | 23% 1 „ e 3-4 L7 | A 
17,139 Ix "A" shares, 01- 017,139 a 5 Nil 24% avo T. 1 * ERA 
319,475 Do. LO De ВИЕ Heese заро" роте ота аа БЕ X By — 02 5 8 B 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all a 100 5 b ЫП 0 5 56 à ie) | Nil 
112,100 | Electric Сопігце поп, 1 to 112,100 2 4 E da q z zm 11 1 H— M | 8 0 0 
31.390 Do. do. 7% Cum. Prof., 1 to 31,390. . AE do 1% ic ч E 2:9 2 
25,000 | General Electric Co. (1900, 5 Cum. Pref. de], 4 © 5 % а 92 a | as 
200,000 Do. do 1% Mort Deb.. Stock | 4% | 4 E 4 e 4 1 2) 4 25 
78,000 | Gt. N. & City Rail. Pref. Ord. * A 4%, 1 to 78,000 10 3 % 4 № : vo : 10]- | 105 ie. ; 7 105 619 4 
96,000 Greenwood х Batley, um Pref. А 0 7 vo 7 2 : £ l4 — 108 102 — 108 ds 4111 
80,000 Do. do. 5 % Mort. Debs. " ..| 100 55 | 5% |5% 16 % ie Peis iia dr - 
200,000 | Henley's (W. T.) du тера ov us ак, F - f ys as Yo 50 15 T t - ^ 2 j- | 2 2 
200, Do. do re mi. 13 33 5 4 » Б ik 
150,000 Do. do. ч ‚ Mort. Deb. Stock | Stock "n 1 (о і o % Ens эн s P T : : а 
50,000 | India-Rubber, Gutta-percha 4 Telegraph Works.. 10 10% 5 Jo m jw 13— là lo mg " | Nü 
37,500 |! Liverpool Overhead Railway, Ord. " 10 1 o 14% Nu Е = Sai = a ate 
10,000 + Do. do. Pref., £10 paid 44 10 o e о o ә © % 8 ] 61 T ik | B87 
600,070 | London United ышын” nod 1 to 50,007 d TS 1а ә e 6 o 3 E : vo E . T б 7 " | 5323 
: Do. do. to ( T B 9 53 5 * T 
i 125.000 Do. do. 5 % Cum. Pref., 1 to 125, 000 10 5 » 5 о |9 N 5 к. 5 n M. 8 AT ы S E " = 1 
1.331.000 Do. do. 4 д, Ist Mort. Deb. Stock . 100 E 4% ir i Я ue. 5 ы | T Nil 
314,016 | Metropolitan Electric Trams., Defd.. - 1 Nil Nil і i n- p 11— - 3s iid g 
500,000 Do. do. 5% Cum. Pref. .. 1 5% | 5 % 5 A b 94 wis a. VA a d-- Pn 
350,000 Do. do. 44% Deb Stock Вей | 100 | .. | 44% | so | | 94— o7 xa | #1 — A | 11 11 
30,000 Peebles (B.) & Co., 6% Cum. Pret., 20,001 to 50,000 5 zer 4o 6 % * i— | p teo 
245,500 Potreros E. Tre. T ё "S і : d : s : % 5 4 » — 1 | j £u 
245 " * um. re "m T 2° A ' D o @ = Y i 
ats 008 Do. % Deb. Stock .. Ar T 100 43% Mo 4 Yo we Б " A E е n 22 23 fu : ч * 
37,350 | Telegraph баш А, and Maintenance .. 12 20 % 15.% 15 % 5% 20* — Р 20 Am | ^ $5 E 
150,000“ Do. 4% Ded. Bds., 1 to 1,500 Red., 1909 100 4% |4 o * 4% a и ба ay 1 18 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. S. Nts... - [9.705 | 5 76 | 696 : е5 T T 1j is Eh 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 | 5 8 Nil Nil #5 : - sf : АЛ a 
66,666 | По. 69% C.P. 30,001 to 80,000 & 125,001 to 141,666 | 5 |6 5| Nil| Nil]. Ao 1 4 BUE. 
246,574 Do. 4 45 Ist Mort. Deb. Stock A 100 494% 4% 14% -— | 
| 
| [ 
ELECTRICITY SUPPLY COMPANIES. 
} 27 ‘ Ax — 6 4 9 
14,000 | Bromley (Kent) E. L. & P., 1 to 14,000 5 |5% né 5376 | 6396 cat E. Am. ‘ane 3 
70,000 Do. do. 43 % Ist. deb. stock 100 KR % 14% - % 2: ч А ee i 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10 % 10 % 10 ә UR es 32 в as 
10,202 Do. do T% УС um. Pref. 5 7 E 7 2o 7 vo 4 96 Nt o ia * 
336,876 | Central Electric Supply 4 ол Guar. Deb. Stock 100 do 4% | 4 о 4% : а r : 65, СЕЕ 
80,000 | Charing Cross and Strand Electricity Supply М 5 8 % 8 % 5 % 5 % : : 352 4 d EZ 
80,000 Do. do. do. 44 %% Cum. Pref. 5 44% ae 44% 14 4 т ЖР ^ : 7706 n t ; 21 
50,000 Do. “City U ndertaking ” "m DEC uim. Prf. 5 43% 4 % 144% 4 E x E ga? 9a 2 23 
127.400 Do. do. 4 % Deb. Stock Red. ЖЕРЛЕГЕ К К we d 1x35 
436 Isea Electricity Supply, Orc TA NG. Yo Jo Jo 4 E ti T 5 
1 Che e ar pI ih Deb. Stock Red. .. | Stock 12% 13% 44% % ен fe^ xd 4° fs и, а | - : ы 
70,595 | City of London Elec. Lighting, Ord. 40,001 110,595 10 5 % io 8 vo 6 % ү 8 n lg ‹ Же 
40,000 Do. 6 '5, Cum. Pref., 1 to 40,000 .. 10 6 Jo 6 A | 6 % 6 96 a Кы PE uae i M 1 
400 0001 Do, 5*5 Db. Stk., Scrip. (iss. at 115) all pd. ay э ф% 5 7 E 5 96 a 3 2 са ervey 
800,000 Do. nu 2nd. Db. Stk., Prov. Crta. uni pe, 100 413% 45% 10. 44% a jd pe 14 
40,000 | County of Durham Elec Hon Power, Ord. 8 5 : Yo V 70 3 * % dc 3 138 
50.000 Do. do. do. ү, Prof. 5 |55 | Oo o ? ae 71 : 2 os 
40,000 | County of London Electrie Lighting, Ora. 1- 40,000 10 % | 14 | 5 vo | 5% ш 7 di a al 115 "A ITO 
10,000 Do. do. 6 "5 Pref., 40,001—60,000 | 10 6%, o | 6% | 6% 4 e ij M 2 41 
400,0001 Do. do. „ Deb. Stock .. | 48% 4^ 1105 44% | 104 107 xd | и k и. i 114 3 
100.000 Do. do. i v und. Deb. Stock . Stock 44% Jo 4 ү, 44% | 99 — y * a f n: T 5 
80,000 | Edmundson's Electric Corporation, Ord. Shares . 5 7 7o 7 E 1 | e t 9 b 30/- 27/6 A 15 0 0 
80,000 Do. do. Ps Cum. Pref. . 5 6 E E о E m 5 — a 28 — 88 áil све 
350,000 Do. do. 44 % Ist Mort. De b. Stk. 100 do 44% 15% 57% p^ 5 аха 41 F v uM id AT 
10.000 1 : a, Cum, Pref., 1 to 10,000 F | 5— 5 dart. у 15 1 | 
90,000 Do. n ^, Ist Deb. Stock py d$ A ue ate? ar Ao d 967 10, y^ 10 = 81:3 
3,000 ove, 1 to 13.000 aha ‘ 3 o 39 A 2 / Ё 2 è н 
2.000 . and Knightsbridge Electric Ord. ВЫ 5 12% |12 % |10 Jo 10 % BÀ Ma ae 99 н 3i а : H 
90,000 Do, do. do. 4% Deben. Stk. | Stock | 4 % | 4 % 4 © 4 % " йы 12 9 is БЕЯ 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil 3% 4% | 4% ny st a 4 N 5134 
70,000 Do. do. do. 6 % Pref. .. 5 6 fo | 6 » 6% 6 aos 5 4; е. 535 1 
374,395 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock 1% 4 70 4 vo 44% * se г“ 57 92 os 5H 
200,000 | Metropolitan Electric Supply, 1 to 100,000. . . j: 5 RI% 10 % [10 % |8 % T 3 Р ; z 3 
76,121 Do. 43% Cum. Pref. 1—71,106 . " 5 | 48% ae Jo 4% Tu P SE “се z T 212 
220,0001 Do. 14 T Ist Mort. Deben. Stock i ba 4 vo 4 vo 4 %9 - — { ew 8 ә 2 a an i 
250,0001 Do. 34 % Mort. Deben. Stock Redem. | Stock | 3 о 43% 3: то : а E $6 xd 95 — a pY "t 49 4 11 10 
250,000 | Midland Electric Corporation, 44 % Ist Mort. Deb. 100 44° 1 vo 4 o : : -— n 71 4 vi vá | к а 4 
67,991 | Newcastle-on-Tyne i 5 8 % 8 &|8 % Р % — i n- 1 I id ir "Ж 
75,000 Do. 5 к Pref., 1 to 75, 000 Әх 8 * 5 2 2 5 го E 96 12 18 19 А 18 oe + m 5 15 5 
10,852 Notting Hill Electric Lighting A V е 10 6 E 7 о TAM 74% : E Sa 65 m cà 2i 6197 
20,000 | Oxford, : to 96 and 407 to 20.310 er с 5н 5 6376 7 Eu 7 A 1% — 64 ont © ee бла £1 
50,000 Do. 4% Deb. Stock .. ..| 100 о | 4 0 4 4o 4 % 1 96 — © ds : 83 co T 1 
40,000 St. James’ and Pall Mall Electric Light, Ord. — .. 5 143 [144% 124% 10 % 8 — be : XL M 151 
20,000 Do. do. 7% Pref. 20,081 to 40,080 5 7% | 7 % 7 % 7 % 64— 74 ; 63 – oi 8 Pa " dH 
150,0001 Do. do. 34 ty ‚ Deb. Stock Red. .. 100 34% % 8 E 349% R6 - 91 xc е = ^ ane 3 B 
2,000 | Smithfield Markets Electric Supply, Ord. „2. 5 4% 4 do 4 d Nil 11— 21 - a / T 8 1 
50,000 Do. do. do. 1% Deb. Stock | Stock | 4 Mo 1914 Oo 4% * — д * A 115 vá i s 
65,000 | South London Electricity Supply, Ord, a 5 8 05 | 4% 4 40 8 % i $ h ig ae 
120,000 | South Met. Elec. Lt. & Power, Ord. .. T Ме 1 Nil | Nil 2370 24% — 5 чей ae ; Т 
117,968 Do. do. T% Praef. 2. га 1 7 % T% ^» "7 96 làÀ— 1 à 165 é tas 
200,000 Do. do. 4 % Ist Deb. Stk. | 100 44% | 44% 13% 44% a —103 ex A ^ nis 
40,000 | Urban Electric Supply, Ord. d 5 5 % | 5 % 5 % b 96 1j - 9i LAM : . in d ae 
50,000 Do. do. 5 99 Cum. Pref. 5 5 % 5 % |5 % |5 90 2— 8 2 : 50/ WAS cae in 
200,000 Do. do. 44°, Ist Mort. Db. Stk. Red. ир iid 14555 we we " — " * — di d^ Zu de. 
( T3 іе Supply, Ord. .. 34° vo |19 “o x ED 
161.279 ^ | NÉ did 2 РЇ ^ % Cum. Pref. 5 5% |5 % | 5 % | 4496 à-— 58 ха tà— оў $5 10 0 
(Original 5 95--Red. to 44 % from 31st Dec., 1905) 
P * Unless otherwise stated, all shares are fully paid. * Quotations on Liverpool Stock Exchange. 
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THE ENGINEERING CONFERENCE. 
(Continued from page: 38.) 


А System of Audible Signalling on Railways. 


In the absence of the author, Mr. W. Dawson, his paper 
on “A System of Audible Signalling on Railways (Sec- 
tion I.—Railways. "Thursday, June 20th, 1907), was read 
by Mr. Jacomb Hood, who also opened the discussion. 
The paper was criticised in our issue of June 21st. The 
essence of the invention described is a light sloping arch 
of timber 10 to 60 ft. long, bolted to the sleepers between 
the rails, and having a bar of T-iron insulated and bolted 


to the top of the arch. This is struck by a lever under the 
locomotive, the lifting of which breaks a circuit on the 
engine and releases a solenoid, thereby opening a small steam 


whistle to give the distant danger signal. For the all-right 
signal the bar is electrified from the signal box, and in that 
case the whistle is not sounded, but, instead, an electric bell 
is set ringing on the engine. In case of any failure of the 
circuit electrifying the bar, the danger signal would be given. 
Apparently the possible failure of the local circuits on the 
locomotive is a contingency not contemplated. A diagram 
of connections was shown in the theatre, but was not repro- 
duced in the paper. Whether whistle or bell be sounded, it 
continues to sound till the driver shuts it off, so that he 
cannot well ignore it, or forget which signal was given. The 
main advantage of the system is, of course, that it provides 
а trustworthy substitute for the visual signal in foggy 
weather, and avoids the expense and delay associated with 
the detonator system of fog signals. Further, the signals, 
е audible, do not interfere with the driver's © look-out ” 
ahead. 


DISCUSSION. 


Mr. Jacoms Hoop, in opening the discussion, referred to the 
subject as epoch-making. On some such lines visual signals might 
come to be wholly or partly replaced by audible signals on the loco- 
motive. [Why not by visual signals on the locomotive ?] There 
were signs of possibilities of an enormous move ahead, in spite of 
the conservatism of railway men. No system was good in every 
detail at first, but this had, at least, been found to work well in 
practice. Whether from the point of view of the public safety or 
from the financial aspect, a reform in signalling was wanted, and 
behind the immediate question there was the great question of 
automatic signalling. The L. and S.W. Railway spent thirty 
thousand a year in maintaining signals alone, which came to 4 of a 
penny per train-mile. Thus the importance of the economy of а 
system which saves expenses in signalling, was very great. Details 
apart, the discussion would turn on visual v. audible signals. 

Mr. Агих. Ross said that the question interested railway men 
very deeply. They would, however, be cautious in adopting a 
system which would be disorganised should the impact shatter the 
apparatus and cause failure. It was easy to stop an engine; but 
the driver wanted to know when to start again and where he was 
going. No apparatus was really effective unless it could sprak. 

Mr. ALEX. SIEMENs said that his firm was closely connected with 
that of Messrs. Siemens & Halske, and that they were in the habit 
of exchanging information. The plan by which the mechanical part 
of the device gave the danger signal should the electrical part go 
wrong, eliminated danger. Since the distant signal did not stop 
the engine, but was only a direction to proceed with caution, the 
question of re-starting did not occur. The making of an electrical 
contact was less certain in operation than the breaking. As for 
the selection of the road, that was made in the signal box, not by 
the driver, who would not receive the all-right vignal unless his 
own line were clear. Either signal continued till the driver 
stopped it, and his eyes were not distracted from the visual signals. 

Col. YoREZ described the invention as the most important deve- 
lopment attempted for vears The Board of Trade had 
watched it with great interest and with gratitude to the G.W.R. 
He had seen the system in operation cn the Henley branch, and 
also on the Fairford branch of that line. As for the objection to 
audible signals in themselves, the detonator was an audible signal, 
but this had the pull, in that it was on the engine instead of on Ње 
rail. То a great extent our lives were regulated by audible signals, 
such as the striking of clocks, and, one never disregarded, the dinner 
bell. Fogmen did their duty well, but fogs came on suddenly, and the 
men were not always immediately available. Fogging apparatus 
should be in constant use, as it would be on this system. None the 
less, a duplication of signals was disconcerting to a driver, who got 
into the habit of observing one or the other in preference. Hence, 
where one could be depended on in all circumstances, the other 
might be dropped with advantage. At night it was sometimes 
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difficult to distinguish the red distant signal from the stop signal. 
This system would differentiate between them. He would not, 
however, go a8 far as Mr. Jacomb Hood, who looked forward to the 
disappearance of a/ semaphores. Drivers should be encouraged to 
discuss the utility of such apparatus among themselves. 

Mr. Jas. Burton thought that the very serious importance of the 
change as connected with the defects of drivers had not heen 
sufficiently considered. A driver might forget which signal he had 
received ; with a visual signal he could look again, but he could not 
restart the audible signal. Still, something of the kind was wanted 
when the visible signals were hidden by fog. 

Mr. І, Солтн remarked that signalling was just the same as in 
the forties, save for interlocking devices. The present invention 
was a practical one, but it did not touch one danger, which had 
lately been in evidence, the risk of drivers“ running past the home 
signal. He had himself devised an automatic system which waa 
free from the objection of carrying batteries on the engine, and by 
which the brakes were put on automatically. If the driver tried to 
start again too soon he found' his brakes on. Then there was the 
danger of the apparatus being broken by a blow at high speed, and, 
since the trigger was under the engine, the driver would not know 
that it wasgone. In Ais plan the apparatus was overhead where it 
could be scen, and there was no blow at all. 

Mr. FERREIRA said that most inventions of this kind failed in the 
essential point of providing a danger signal in the case of any 
possible mischance to the apparatus. On this plan, were the trigger 
carried away the whistle would still sound. The driver had to 
acknowledge the signal before he could pass on. A modification 
was now arranged to get rid of batteries on the engine. The plan 
satisfied the necessary conditions aud provided a eatisfactory way 
of carrying them out. 

Mr. Bra4ckArL bad had practical experience of the system for 
three years on the Henley branch with no failures. On the 
Fairford branch there had been no real failures either. Occasionally 
the whistle had sounded instead of the bell, an error on the eide 
of safety. One distant signal should suffice, if always ready for 
use. As to the risk of the shoe dropping off, it was about as likely as 
the loss of a wheel on the engine. 

Mr. MansH called attention to the human element involved. 
If you gave a man an audible signal you made bim carelesa about 
the visible one. A driver who knew his line had an instinctive 
knowledge where to look for the signal, just as a man who 
knew his house, could put his hand on the handle of tbe dining- 
room door in the dark. He cited a system introduced on the Great 
Northern Railway which worked all right, but which was taken off 
because the drivers “did not think much to it." 

Mr. InviNE objected to the ramp. You had always got the rails, 
but not always the ramp. Why sbould not the signal be operated 
electrically from the rails themselves? [Не seemed to have for- 
gotten that insulated rails would be required for that purpose. | 

The closure was then applied by the CHaIBMAN, and, in Mr. 
Dawson's absence, there was no reply. 


Light Railway Policy. 
The last paper of Section I was by Mr. William Barrington 


on “ Light Railway Policy." It opens with a complaint that 


few people know what a light railway is or what it is wanted 
for; rives a slight sketch of the history of light railway 
enterprise at home and abroad, and concludes with a com- 
parison of light railways to streams and rivulets, whereas 


the main lines may be regarded as rivers. Is it rearonable, 
asks the author, to expect a country to be drained ecomomi- 
cally by its rivers alone, or its traffic by its main lines only ? 
For the rest, the paper was somewhat rambling and discur- 
sive which gave occasion to a no less discursive debate. In 
parts it was barely intelligible, e.g. :— 

* Aga nation we have been accused of muddling through’ 
our wars, and other national enterprises: but there is another 
expression rule-of-thumb,’ which probably conveys the 
idea more accurately." What idea? or what can be tle 
meaning of the conversion of the ‘rule-of-thumb’ into 
systematised and logical principles“? 


DISCUSSION. 


Mr. ARTHUR Pain opened the discussion, saying that :3-ft. gauge 
railways had worked for 25 years, but had not taken on here as on 
Luxury in travelling was encouraged by tbe corn- 
petition of railway companies, and passengers had been spoilt, and 
expected the same luxury on light railways. If they did not get 
it they threatened to write to the manager. A simpler system of land 
acquisition was also needed |? stealing] if light railways were to be 
successful, and take the heavy traffic otf the road. He cited a case 
in wbich £20,000 compensation had been paid by the Government 
for damage to the roads in connection with the formation of & 
camp, and, after the damage had been done, the authorities put 
down a light railway. 

Mr. C. О. Вовсе referred to light railways in Australia. The 
cost of construction was an important consideration as to the 
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policy of light railways. In Ireland, light railways cost £4,000 
a mile. In Australia, with all the expense of importing 
the rails, with broad-gauge lines, and with labour at a minimum 
wage of 10s. a day, the cost was but £1,750 a mile. The 
main reason was that the cost of land in Australia was prac- 
tically nothing, and the preliminary expenses were very small 
there. Why should they not be small here also? The Light Rail- 
way Act was intended to reduce them, but had somehow failed in 
its purpose. 

Mr. R. ELLIOTT-COOPER, referring to the difficulty of defining a 
light railway, said the difference was only in the process by which 
the necessary powers were obtained. The Railway Commissioners 
had done a great work. It was not even necessary to employ 
counsel before them, though, of course, many did. But the Act 
was abused, and appli@tions were made before the Commissioners 
for railways that were not for light railways at all. It was a curious 
anomaly that the Commissioners were not allowed to listen to any 
proposal which involved competition with an existing line. Con- 
sequently, when a line opening new country chanced to have its 
terminals near any main railways, the very evidence of its con- 
venience was turned against the promoters: Your own witnesses 
show that this is a case of competition.” Of late, however, the 
interpretation of the condition had been modified, and regard paid 
rather to the district as a whole than to the position of the terminals. 
In Ireland subsidies were granted for the construction of light 
railways; in Italy, everyone helped the railway construction; but 
in England everyone tried to hinder it. Thecost of junctions with 
the main lines was considerable, for the light railways acted as 
feeders to the great railways. There should be no fencing or costly 
stations; a gravel path would often be sufficient. Economies were 
also possible at level crossings; only a cattle guard was wanted 
(that coo again !)—no gates, nor signals, except at junctions. It had 
never yet been settled how far these economies could be practised. 
The fate of a light railway was, usually, to be taken over by a main 
railway and worked on the old system. Не held that the powers of 
the Act should be more used, and that the lines should not be called 
light railways,” but third category railways, and that they should 
be worked independently. He referred in particular to a little 
branch line in Yorkshire, which was worked independently, though 
N.E.R. trucks ran over the line. It was worked by one engine 
only, was but five miles long, avd was so successful that it had taken 
the unusual course of paying off its debentures. | 

Sir GuiLPoRD MortEswonTH criticised the figures in the paper. 
Cost per train-mile was a delusive basis of comparison; cost 
per ton-mile was what he wanted. He referred to our Indian 
railways, because their statistics were more complete than those of 
our English railways, to prove his point. The costs per train-mile 
of one of these, as compared with the East Indian Railway, were 
but 56 per cent.; but рер ton-mile they came to 208 per cent. 
Again, at Festiniog 30 years ago he had found that owing to the 
dense load (generally slates) the number of tons that could be 
carried in one truck was go great that it would take eight trucks to 
carry the same weight of coffee, and more, were the load hay or 
straw. Here the cost per train-mile would be clearly misleading. 
Special conditions only would justify deviation from the standard 
gauge of the country; farmers would rather cart their produce to 
the nearest main line station then send it by light railway, if they 
had to break bulk at the junction. 

Mr. Jas. Burton had constructed several light railways in 
England and Ireland. The usual gauge for a light railway was 3 ft. 
It was not always of the same class, sometimes running beside the 
road for part of the way, with deviations from it, in places, of 
several miles in length. The running by the road side was a 
disadvantage, since it limited the speed too much; so new lines 
were usually separated from the roads. Powers could be got 
cheaply from the Privy Council, provided no large railway com- 
pany was interested tooppose. Government subsidies were granted 
to light railways in Ireland to an extent that has not occurred in 
this country. Some three or four of the lines he had been concerned 
with were working independently of the main lines. 

Mr. Мові, RapLzEiGH said that extended powers were needed by 
the Light Railway Commissioners to bring about extensions of the 
system. Landowners had taken compensation for their land where 
the light railway had enormously increased the value of their 
property. Some reform was, therefore, vitally necessary in the 
terms of land purchase. 

Mr. Jacoms Hoop said that light railways had not caught on in 
this country, because most of those made had fallen into the hands 
of railway companies who did not know how to work them. 

The Chairman (Mr. W. R. GALBRAITH) had been the constructor 
of the first of our light railways, some time in the sixties. Their 
main distinctions were a 3-ft. gauge, lighter bridges, and level 
crossings. The L. & 8.W. Railway turned them into heavy rail- 
ways. Whenever a light railway was proposed, everyone came 
down on the promoters to spend money. 

Mr. BARRINGTOR, in replying, said he scarcely expected that the 
Chairman and Sir Guilford Molesworth would illustrate his remark 
that people did not know what a light railway was. They both 
took it to mean a narrow-gauge railway. 
anything, the real criterion was low speed and small weight on the 
axles of the carriages. Breaking gauge was made more of a bug- 
bear than was really necessary. As regards the ''cost per ton” 
argument, the railway would only be constructed where there was 

doubt whether the traffic would support a heavy railway. It was 
useless to send a 100-ton truck fora 5-ton load. In answer to a 
question, he said his figures referred to railways which were 
working independently. 

The CHAIRMAN then announced that the work of the section waa 
concluded. 

(To be continued.) 


The gauge might be . 


TRADE REQUIREMENTS OF INDIA. 


[COMMUNICATED.] 


THOSE engaged in electrical trade in India constantly 
remark on the apparent lack of knowledge of India and ite 
requirements by the home manufacturers, and on occasions 
actually suffer considerable loss through mistakes caused 
by this ignorance. Perhaps, therefore, a short outline of 
the daily routine work and business transacted may be of 
some assistance to the general body of manufacturers and pre- 
vent possible future mistakes. 

In Indis, the serious electrical business is confined to 
Calentta and Bombay, though with the advent of electric 
light in Madras, new electrical firms are certain to crop up. 
Of course, in other large towns and cities such as Cawnpore, 
Lucknow, Delhi, Lahore, branch offices from Calcutta and 
Bombay firms may be seen, and all over India are to be 
found a lot of native firms who do business in any line which 
may offer itself, and these latter buy almost wholly from 
Calcutta and Bombay, and in many cases obtain lessons in 
electrical work at the same time, for scarcely any of them 
have any electrical knowledge whatever. 

Of large electrical firms who import to any extent, it may 
be said that Calcutta has only a bare dozen and Bombay 
still fewer. These concerns are almost wholly old-established 
firms carrying on a large general business, and they only took 
up electrical work on its advent to India some eight to ten 
years back, but their names are known throughout India. 

Before going further, a word about competition may bea 
key to some later statements, and, in fact, competition is a 
dreadful skeleton to all in the trade, and influences every 
transaction to a really harmful extreme. The leading firms 
being so few in number and their names all equally well 
known, scarcely any mofussil inquirer fails to send the same 
inquiry to all the firms, and as there is no trade alliance of 
any nature, all firms are aware that those who are satisfied 
with the smallest profit, or have managed to secure a stock 
of a particularly cheap line, will secure the order. 

Money is far more to the native purchaser than it is to 
people at home, and added to this, a great ignorance or lack 
of appreciation of quality has tended to flood the stocks of 
all firms with the cheapest materials that can be obtained, 
and it is regrettable to state that a very large portion of it 
is of foreign manufacture, though generally sent out through 
English houses acting as agents. Unfortunately, it is an 
impossible task, for the present, and possibly for ever, to 
change this tendency to buy cheap goods, and the only 
remedy possible in this country would be for the firms to 
form a trade society and fix minimum retail rates, but 
unfortunately there is such a spirit of controversy between 
the different firms, that there is but small hope of any such 
society being formed. 

The question which most probably will arise at this period 
is as to the nature of the native demands. 

These requirements are what form the bulk of the day's 
correspondence, and vary from asking for a tender for one 
incandescent Jamp—of course no voltage or candle-power is 
given—in fact, it is often called simply an “ electric candle 
or an “electric bulb," to an inquiry as to the cost of lighting 
up the whole of a small town, the only information given to 
you being the name of the town, and you are supposed to do 
the rest and know all the details. The commonest type of 
inquiry is concerning the cost of working a small factory, a 
corn mill or mille, chaff-cutting machines, or pumping 
water, and [the ignorance exhibited in such inquiries, if it 
were not for the necessary trouble they always entail, which 
a firm cannot ignore with impunity, would be extremely 
amusing and entertaining. 

In Calcutta and Bombay such inquiries are almost 
invariably verbal, and do not give as much trouble as those 
of the mofussil inquirer, but the trouble with the verbal 
inquirer is his lack of knowledge of business etiquette, and 
at every point he will bring up what other firms have said 
and quoted, and play one firm off against another, and the 
regrettable controversy amongst the firms puts the best of 
the game wholly in the hands of the purchaser, to hig 
benefit and to the detriment of sound and remunerative 
business. 

In addition to the native purchascr, there is a larger 
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purchaser in the European-managed mills and ginning 
factories. 

These mills, cotton and jute, invariably are fitted with 
electric light, chiefly for insurance reasons. Although they 
have possibly an installation of 1,200 lights and a crane or 
pump motor or two, they never see the reason of having 
an electrical engineer; the ordinary mill engineer is made 
responsible, and as his work with the mill engines and 
shafting is exceptionally heavy, and as his knowledge of 
electricity is nil, he scorns his electric installation, and 
treats it as an interloper and unworthy of his attention. 

However, the day arrives when all the lamps are so 
inefficient that they are yielding only some 5 C.P. instead 
of 16 с.р. ; then he sends to his office an indent for a large 
stock of lamps, varying from possibly 50 to 500. The office 
consists of none but commercial men, and they naturally 
send to all the firms for tenders, and just as naturally accept 
the lowest, regardless as to make, efficiency, or quality, 
and the same remark applies to other stores, such as wires, 
ceiling roses, cut-outs, shades, and the common types of 
electrical accessories. 

There is one other class of buyer who is sometimes able to 
place fairly good orders for accessories, and that is the railway 
companies; they also adopt the same means of putting 
firm against firm, and accepting almost invariably on price. 

The above remarks have been made at length to demon- 
strate the fact that at the present time, price, and price 
alone, rules the market, though at the same time it must be 
said as a warning that it is wrong to send out bad stuff 
at a low price; it must be reliable, or the firm who export, 
and the firm who will sell, will jeopardise a reputation which 
may take them years to build up again. 

As an instance, a certain leading firm imported electric 
fans, and, for one year the firm they were purchased from 
attempted to cut the cost of manufacture down at the cost 
of efficiency, and though nearly 1,000 fans were ordered, 
only about 100 were erected, and of those not one stood the 
severe climatic conditions of India longer than a fortnight. 
It must be said to the credit of the exporting firm, that 
they took the whole burden and loss on their own shoulders, 
but the effect on the importing firm was really heavier than 
upon the exporting firm, for they lost a year's business, and 
the faith of the public in them was seriously shaken. Whilst 
mentioning fans, it is as well to state that of the odd 
dozen of cheaper makes sent to India, not one will live for 
long, and people are, it is pleasing to report, in this direc- 
tion at any rate, realising that price is not everything. 

Before leaving the subject of accessories, it may be well 

to give a few examples of costs, and in the list below are 
given prices at which the specified material is actually sold 
retail to any customer, and the prices are actually published 
80 as to be common property ; in the right-hand column are 
list prices at which equivalent material is sold by the leading 
dealers in England according to their published catalogues. 
Of course, prices to commission agents and to the trade here 
are below the prices mentioned. 
convenience, are both given in sterling, and, further, it must 
not be forgotten, that on all material there is an import 
duty of 5 per cent., and that freight, clearing and landing 
charges are never under 10 per cent., and on such goods as 
shades are often as high as 20 per cent., and all risks of 
breakage is with the importer. 


Indian price. Home price. 


Per dozen. Per dozen. 
Ceiling roses X bn isis 48. 6s. 
Eight and 16-с.р. incandescent lamps 9s. 6d. 12s. to 18s 
High voltage cut-outs... ^ . . 25. 8d. 58. 
Opal sbades, 10 in s "48. 4s. 9d. 
Enamelled iron shades, 10 in. Зв. 9d. 58. 3d. 
Lamp-holders, pendant 4s. 8d. бв. 9d. 
» standard " . . 48. d. 6s. 
Tumbler switches with insulated 
handle and roller 5 88. 11s. 8d. 
Counterweight fittings, complete with 
iling rose and pulley  ... . 12s. 288. 6d 
Distributing boards, double-pole in 
teak cases, glass fronts, 4-way, each 88. 8d. 10s. 


Up to the present no word bas been said about plant, and 
за this is really one of the largest sources of income to 
electrical engineers, no doubt there will be a certain amount 
of curiosity on the subject. It is an unfortunate matter to 
relate, but it is undoubtedly the fault of the Government of 


Prices, for the sake of 


India that electrical enterprise in this direction has been 
sadly checked. mE 

In India the Government refer almost every inquiry for 
plant or installation to England, and as the Government 
are usually the promoters of the largest schemes, or the 
Government have the power of influencing and checking the 
expenditure on a very large proportion of schemes which 
otherwise would be left to electrical firms in India to settle, 
the Indian firms with their stocks and facilities for dealing 
with orders are quite neglected ; in these remarks installations 
for native States and municipalities and other public bodies 
are referred to, such as Kashmir, Mussorie, Jammu, &c. In 
the former such schemes as the Rifle Factory, Ichapur, the 
gun and carriage works, Jubblepore, Ferozepore Arsenal 
and several other schemes are intended, and in addition to 
the above the Government influence the various railway 
companies and Port, Commissioners, and limit their spending 
power in this country to only a few hundred rupees, and 
everything costing in excess of such sums must be ordered 
from home. Thanks to the sound action of the railway board, 
the powers of local purchase for the railway companies are to 
be largely increased, and this change will be of great value 
and assistance to Indian enterprise. 

When the requirements of the above are eliminated, it 
will be seen how little remains for the firms to deal with. 

In Calcutta it took nearly five years before a motor load 
could be obtained, and for the small manufacturers to 
realise that largely increased outputs and increased economy 
could be obtained by adopting electricity as the motive force, 
but once this impression gained a footing in the bazaars, 
there was an immediate demand for motors. 

In Bombay, where electricity has only recently been 
installed, there is no demand for motors, but the time must 
come when the advantages of electricity will be appreciated. 
Unfortunately the supply companies will not do as much 
as they might to promote a motor load, though Calcutta of 
late has certainly made handsome concessions for motor loads 
between the morning and five or six o'clock in the evening. 

Bombay has adopted the maximum-demand system, and 
the first-hour charge of 8d. per unit, whatever the after 
charge ів, quite intimidates a possible consumer. 

As to prices obtainable for motors and dynamos, the same 
trouble arises. It is cheapness, and to secure the market 
certain firms bring out machines, generally of fairly well 
known and reliable make, but of extremely high speeds, and 
to quote for a motor of medium speed against one of high 
speed means to lose the order. Although troubles arise 
with high-speed motors, the public have not, as in the 
case of fans, realised the difference, and are guided wholly 
by price. If manufacturers only understood the climatic con- 
ditions and acted on their judgment, after mature reflection, 
it is possible, that for the sake of their good name they 
would advise their representatives or agents to avoid these 
high speeds. In Bombay it is quite usual to have a tem- 
perature during the day of 92° to 95°, with a humidity of 
65 per cent. to 75 per cent., and during the monsoons an 
even higher humidity still ; sach a climatic condition is hard 
to realise, but if it only could be, it is certain that many 
manufacturers would alter their designs for Indian orders 
very considerably. 

A very fair proportion of the business of firms in India is 
in wiring work, and on this the profits are by no means 
great, owing very largely to the previously-mentioned reasons ; 
but one hint is necessary, and that is the absurdity of home 
firms sending out elaborate fittings and accessories. Occa- 
sionally a Raja’s Palace will require fitting, and for such special 
occasions it is possible that elaborate fittings will be neces- 
sary, but even if they are, they will not be of the kind 
usually listed ; what is in these cases required is something 
gorgeous, or approaching tbat way, something that glitters 
or is full of brilliant colouring. 

In ordinary. wiring work in European houses, mills, &c., 
nothing but plain pendants with ordinary holders, twin 
or workshop flexible, a plain ceiling rose and an E. I. or 
opal shade is required, and perhaps in special cases a plain 
polished or bronzed brass canting bracket. Some firms have 
sent out £100 or £200 worth of ornamental fittings to firms 
on consignment, and scarcely ever has such an enterprise 
proved anything but a failure. Cleat work ів quite common, 
and in cases where this system is not adopted, casing in 


76 THE ELECTRICAL REVIEW. 


[Vol. 61. No. 1,546, JULY 12, 1907. 


teak wood supported from the wall by small spacing insu- 
lators is adopted. 

Now, a word must be said on the trouble experienced by 
firms in India, troubles which should be easily remedied, but 
which home firms never seem to think it advisable to endea- 
vour to rectify. 

India is over 6,000 miles from the mother country, and 
to write home and obtain a reply takes, аб the very least, 
five to six weeks, and to cable it costs about 2s. per word. 
To cable for quotations to a certain specification, or for 
special quantities, means a lengthy cable, and its cost pro- 
hibits its use if a successful tender is to be submitted. This 
fact seems to be overlooked. and home firms will not, even 
on a special request, send out fully detailed catalogues with 
best export trade discounts, and only in the case of a few 
firms will discounts be quoted at all. There is, it is true, a 
certain amount of trade reticence in quoting best terms, but 
such reticence for export is more damaging than protective, 
and the firm which sends out the best catalogue with fullest 
specification and full details of price, discount, packing 
charges and approximate weights, will aways secure the best 
business. 

When inquiries in one day cover, say, a motor-car battery, 
a large series centrifugal pump, an electro-plating outfit, a 
motor-generator, and combined oil engine and dynamo with 
costs of working, with an alternative for a suction gas pro- 
ducer plant and engine, the complete equipment of a 
printing press with geared drive, a motor-launch, a short 
electric railway and tramway, and all these are quoted from 
actual experience, it can be realised what information it is 
necessary for an Indian firm to have at hand, for it is quite 
out of the question in many cases to say that you will quote 
in five weeks’ time, and to cable almost any of the above 
inquiries stating the special conditions would be prohibitive. 

What is necessary then, is a greater confidence on behalf 
of the home manufacturer to the firms abroad, and for them 
to give the latter every facility for drawing up specifications 
and tenders. То quote an actual case, а certain influential 
native chief desired quotations for an electric battery suit- 
able for train lighting, and the only firm asked to tender 
had but one catalogue of accumulators suitable for this 
purpose, with full discounts and specification, though they 
had several of others firms! with insufficient information. 
They. naturally quoted on the former, calculating freight 
and duty from particulars given, and secured the order and 
forwarded it to the only firm who had been wise enough to 
give proper and suitable information. Any firm in India 
may be picked out, and if their stock of catalogues 18 
examined, scarcely one in twenty will be found with trade 
export discounts; and as discounts may vary from 5 per 
cent. to 50 per cent., such catalogues are perfectly valucless, 
and may be reckoned as so much waste paper. 

Another question that is well worth attention is the 
method of sending out stocks. A home firm brings out а 
new design and anticipates a large sale, and approaches firms 
out here to take it up, but the only terms are “ cash against 
shipping documents.” This design may turn out a success, 
but to push it properly a large stock must be held, and to take 
the risk of locking up a large amount of capital, and of 
finding a good market, all for the sake of a 5 or 10 per cent. 
profit, whilst the manufacturer makes his certain 20 per 
cent. or 25 per cent. without any risk, and in addition has 
the advantage of the goodwill of the Indian firm's name, is 
scarcely fair, and in fact is scarcely ever accepted. It is 
quite easy to ascertain the standing of any Indian firm which 
the home manufacturer wants to engage to push his special 
line, and in return for that firm’s goodwill and the work 
entailed, it appears only fair that the manufacturer should 
take some of the risk and send the goods out on consign- 
ment. The best agencies in India are those which are on 
the consignment basis with monthly or quarterly remit- 
tances of sales effected. With such terms a firm will do far 
more justice than if it had to purchase. In the consignment 
case, there is no lock-up of capital, a most important factor, 
and the risks are almost negligible; the firm is only too 
ready to quote with only 25 per cent. profit if necessary, 
whereas in the case of paying against documents it must 
allow for interest on capital and to make a larger profit to 
cover risks of bad stock, or stock in which it cannot make 
a good turnover. This question of consignment is a very 


important one, and the firm that leads the way in giving 
financial assistance or alleviation to Indian firms will do well, 
and its business with India will prosper. 


COST OF LIVING IN AUSTRALIA, 


By J. Н. DAVIES. 
SPEAKING gencrally of Australia, there has not yet been so 
much electrical work done 4s one might expect in a country 
of its size and wealth. The greatest amount of engineering 
work has so far been carried out by civil and mining engi- 
neers, but this immense country—25 times the area of the 
British Isles, and embracing such a range of latitude that 
every known tree and cultivated plant will grow well there— 
is rapidly developing. "Those who know best foretell an era 
of great industrial and commercial prosperity to come 
shortly. With this, and as a part of it, will be an increased 
demand for able and versatile electrical engineers — and no man 
who believes in himself need then refuse to go to Australia 
for fear of finding insufficient scope for his talent. But, 
at present, most of the electrical work is on the lighting and 
tramway systems of the biggest cities, and in connection 
with mining undertakings. It therefore follows that the 
electrical engineer will generally live in centres of considerable 
population. As all the large cities and mining towns, except- 
ing those in the Broken Hill and in the Kalgoorlie districts, 
are approximatelv near the coast (within 150 miles of it), 
they are subject to very similar conditions, and living expenses 
are much the same in them all. 

It is mentioned in the Handbook of the Australian 
States — which is a Government publication, and not issued 
by someone with an axe to grind—that the purchasing power 


. of money is greater in Australia than in any other part of 


the civilised world. To few is it given to try what can be 
got with money in many countries; but the opinions of 
several men, capable to judge, and who have lived in 
different parts of the globe, confirm the assertion. 

All English and tropical fruits and vegetables grow 
plentifully ; and meat, as one would expect, is very cheap. 
In the eastern States the average price of foodstuils is 20 
per cent. lower than in this country. For the same class of 
comfort as obtained in England, board and lodging costs 
10 per cent. less. Young men usually live with private 
families, shuring every advantage of the home life. The 
“furnished sitting-room and bedroom, cooking, attendance, 
&c.," can be had at the same price as here. It is not, how- 
ever, popular—possibly because as in most other lands there 
is the servant difficnlty. 

The writer has been almost surprised to find his private 
opinion about clothes exactly endorsed by others qualified to 
know. Prices paid for suits are 20 per cent. higher in 
Australia ; but better value is generally obtained for the 
money, either because materials and workmanship are 
superior, or because the bright climate is usually not very 
hard on clothing. Taking into account the better wear got 
out of clothes, perhaps there is not any real difference in the 
cost. Sir William Lyne, the Minister of Customs, while 
here for the recent Imperial Conference, was reported to have 
said that clothes are more expensive in this country, and 
that he would have to pay £1 more for his overcoat than at 
home. Soft washing shirts and collars are commonly worn 
in summer ; the vest often being discarded for a silk waist 
belt. Laundry work is good and cheap. There is no 
difference in the price or quality of boots. It is not worth 
while to take any but an ordinary stock of clothes. These 
had better not be very heavy, and some should be light- 
coloured for summer wear. Headgear is rather more 
expensive, relatively to English prices, than clothes; and 
58. ог 10s. will be saved on a panama hat bought at this 
end, if the owner wears it enough on the voyage to give it 
a sufficiently second-hand appearance for it to pass the 
Customs department duty free. 

House rent is, on the average, lower than here, being 
highest in the largest cities ; but people spend about the 
same amount and live in rather better houses. Flats are 
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not at all common. A great many people own their own 
houses. The principal cities are excellently served by tram 
systems, and by rail, on which, by the way, there are only 
two classes of earriages. Second-class fares are about ld. 
per mile. Season tickets are issued at low rates ; and prac- 
tically everyone lives quite out in the suburbs, much as 
London people do. 

Medical expenses certainly would seem to be high. The 
idea of consulting a doctor for 28. 6d. would be considered 
quite a joke, for the minimum fee for all but specialists is 
10s. But against this must be put the general immunity 
from illness, due to the splendid bracing climate. Epidemic 
diseases, such as small-pox, have never got any hold in the 
country. The death-rate is scarcely more than half of what 
it is for Great Britain. 

The extreme south of Queensland, New South Wales, 
Victoria, South Australia (without the Northern territory), 
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and Tasmania, may all be put in one general class where 
the lowest cost of living, as above cited, obtains. For 
Queensland, north of Brisbane, Mount Zeehan in Tasmania, 
and Western Australia about 25 per cent. extra should be 
allowed. For the Broken Hill and the Kalgoorlie districts 
the writer, who has never had the fortune to visit them, 
would add 60 per cent. to the rates for the most favoured 
parts of the continent—but, perhaps, someone with actual 
recent experience will tell us exactly about them. A great 
deal of electrical work has been done on these important 
groups of mines, and there is every prospect of considerable 
extension. 

It will, perhaps, be of interest to mention that cycles and 
motors cost about 30 per cent. extra on English prices. 
Horses are of the best, and half the price that they are 
here. 

Strictly speaking, Australia is not a place where less money 
will suffice for one than in England. A higher standard of 
comfort is the rule in every class of life—if this democratic 
country can be said to be divided into classes. Class of life, 
which is determined by the amount of money earned and 
available for spending, is what is meant. | 

From wireman's mate to chief engineer, speaking generally, 
all men are paid 30 to 50 per cent. more than in England ; 
and those who contemplate going out should remember that 
the common standard of life makes this necessary. No one 
should go on the chance of getting into something. It would 
be absolute folly to do so. England is a far better place to 
be out of work in, because more men are wanted here. 

On the information given in the previous articles of this 
series Australia compares most favourably with South America, 
Egypt, South Africa, and India. The gentleman who wrote 
about Brazil, and suggested that first consideration should 
be given to “ British possessions," made an excellent 
suggestion. The writer would say, "other parts of the 
British Empire." There is no part of the Empire, 
though Canada and New Zealand may be equally 
inviting—no part of the world with so much to offer to 
Englishmen. Australia is a white man's country, without 
either foreign or alien race problem, and as British as 
Yorkshire in England is. Capable men will be well advised 
to go out under engagement ; but the time to go “оп 
spec " is not yet. 

It is perhaps not commonly known that each State is 
represented in London by an Agent-General, who is pleased 
to supply free information to interested inquirers. 


PROCEEDINGS OF:INSTITUTIONS. 


Telephonie Transmission Measurements. 
By B. 8. Сонем, Associate Member, and G. M. SHEPHERD. 


(Abstract of paper read before the INSTITUTION Or ELECTRICAL 
ENGINEERS, May 9th, 1907.) 


(Concluded from page 39.) 


Current. Measureinents.—The relationship between the currents 
с, and с, at the beginning and end respectively of different lengths 
of telephone line can be readily measured with two barretters. 
The relationship is complicated by the addition of terminal 
impedances at either end of the line. Fig. 8 shows the current 
relation plotted for various lengths of 20-lb. conductor cable 
equipped with ordinary telephone instruments at eitber end. 


Mililamperes. 


It will be seen that up to nearly 6 miles the received current is 
greater than the sending current. At about 20 miles the sending 
end current, which has up to this length been mostly increasing, 
has practically reached a constant tigure, and is after this very little 
affected by any further increase in the length of line. 

The necessity for allowing for the action of the terminal appa- 
ratus is well emphasised by these curves. 

Fig. 9 shows the relationship between the current at the sending 
end of the line when the receiving end is open and closed for various 
lengths of line. The cable line used in this case had 20-lb. conductors, 
and the line was terminated as before at either end by ordinary 
telephone instruments. 

It. will be noticed that at about 20 miles and upwards the 
current flowing into the cable is practically unaffected by the open- 
ing and closing of the receiving end, and that this also happens at 
about 2 miles. The current used for the above tests was at 800 ~, 
and practically sinusoidal in form. 

Determination of Damping Constants оп 20-10. Calle.—This was 
done by actuating an ordinary telephone transmitting circuit by a 
steady musical note, and then observing the ratio of sending and 
receiving currents on a varying length of cable, which could either 
be shorted at the far end, or closed through a kaown impedance. 
The appended table shows the relation found between the actual 
c. c, and the hyperbolic function cosh (“a), which is the calculated 
ratio of c, to c, where ! is the length of line and a the complex 
attenuation constant . 


— — — a — — —— = e ́—¹rnhnͥ] — 


Miles. - | ~ Cosh (ha). Error. 
r | 
Far end short-circuited. 

5 1065 792 1:0287 —3°'5 per cent. 
10 1:385 783 1:3740 —0°8 is 
15 2:310 763 2:3100 0:0 к 

Far end closed through impedance 22 ohms 0:15 henry 

10 1:309 792 — 4'8 per cent. 


| 1:2400* | 


* This figure is the ratio of receiving-end to sending.end impedance. 


Considering the irregularity in wave-form of & microphone- 
produced current, the agreement between theory and practice is 
very fair. The telephone currents actually used were of tbe order 
of those commonly observed on standard common battery junction 
circuits. 

By roughly balancing up a treble C singing note. sung into a 
transmitter, against a sinusoidal alternating current of similar 
frequency placed direct on the junction at the transmitting end, 
and then measuring the latter current on the thermo-galvanometer, 
a general idea of the magnitude of the talking current is obtained. 

At the sending end of the line, and at the junction side of the 
repeating coil, a current of about 5 M. A. and a Pp. p. of about 3:6 
volts was observed. In the receiving instrument secondary, about 
2.4 M. A. with 10 miles, 0°53 m.a. with 30 miles, and 0:24 M. K. with 
40 miles of 20-lb. cable, were measured. There were local sub- 
scribers' loops of 150 ohms resistance in connection with the above 
circuit. 
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Sinusoidal Current Producers.—Considerable difficulty has been 
experienced in obtaining a steady sinusoidal current of the 
frequencies required for telephone measurements. | 

The machine used at present is a small inductor alternator, having 
an armature built up of ordinary slotted stampings, and gives a 
frequency of 800 ~ at 960 н.р.м. The output is small, but the wave 
is a very fair one, considering that no special shaping of the 
teeth was attempted. | 

Wave Filter.—Ia order to purify the wave-form for very precise 
measurementa, the peculiar property of the periodic loaded line 
already referred to and mentioned by G. A. Campbell* in his 
paper on loaded lines has been utilised. Ву building up an 
artificial line, consisting of four or five sections, each associated with 
a condenser, inductance and resistance coils, it is found possible to 
practically abolish all upper harmonica and to leave the funda- 
mental frequency desired. A wave filter of this description requires 
no tuning, and is safe over a considerable range of frequency, but 
naturally introduces a certain amount of loss. 

Power Measurements. The measurement of the energy absorbed 
by telephonic apparatus under working conditions presents con- 
siderable difficulty. The amount of energy is frequently exceed- 
ingly small, perhaps & few microwatts only, and is always a very 
variable quantity. The hot-wire voltmeter method, due, we 
believe, to Mr. M. B. Field, was employed with some success. 

Some results, using this apparatus, are appended :— 


ЕСИ Effective. 


Actual > © 
s testel. Current. rent ze — 
ö Watts. маца. c 1. n. 


— — — — — (A 


| 
| Vx 
| act as 

4 


| | 

0-00895 ' 0-00858 0-01485 0:600 0-0425 165 825 

0-01160 0·00 220 0-02930 , 0-760 | 0-020 | 105 825 
| 


0.00220 0 00139 0 00247 | 0:562 | 00650 227 | 825 
! | | 
0-00208 · 0:00149 | 0°00218 : 0-685 | 0-0690 320 800 


с.в. receiver 

120 ohm receiver 

120-ohm receiver and induc- 
tion coil.. 22 OE 

c. k. repeater type 25 C., with 
150-ohm subscribers’ line .. 


——— ——— ͤ ẽů——ĩ—— 


Test of sending-end impedance of 30 miles of 20- Ib. paper tele - 


phone cable, far end open :— 
Power Phase 
Current. Watts. factor. angle. Impedance. ~ 
0:00658 0:0163 071 44? 48' 552 ohms 810 


ів ів in good eement with the theoretical estimate of the 
тот of this lass of cable, viz , 550 ohms and phase angle 45". 
All the above-described tests were made with current supplied by 
the small inductor alternator previously referred to using its 
natural wave-form. 

The three-voltmeter method was found very convenient for 
certain measurements of the efliciency of induction and repeating 
coils. The instrament used was an Ayrton-Mather electro- 
static voltmeter having a readable range of about 1-10 volte. An 
excellent point in favour of this voltmeter in connection with tele- 
phonic measurements ів ite negligible working current. It is a 
little disconcerting to find that the efliciency of conversion between 
the primary and secondary circuits of a telephone is of the order of 
1 per cent., though when used as an ordinary transformer, at about 
800 ~ passiog a current of a few milliamperes, tbe efficiency of the 
best type of induction coil is quite high, viz., about 72 per cent. 
The low efficiency in the former case is, of course, due to the large 
constant component of the current in the primary. | 

We have also applied the three-voltmeter test to the determina- 
tion of cable constants at working frequencies. Cables of tbe 
ordinary telephone types are notable chiefly for their high copper 
resistance, very small inductance, and high insulation; con- 
sequently the evaluation of the inductance and leakage constants 
depends ou the possibility of very accurate phase measurements 
correct toa few minutes. This is a matter of considerable difficulty, 
and the examples given below must be regarded as trial 


endeavours :— 


— —— ——— — 


L. ~ 


Line. 


ed 


| — Yee — 
| i 
10 m. 20-Ib. | 495 — 54^ 20 | 607 - 29^ 18 824 00540 7:1 х 10-^ | 000145. 750 


Standard | 
10 m. 2040.1 498 51 28" | 644 — 36 6 | 94-0 070624 >= 000020 750 


Artificial j 


Currents used were from 6 to 10 м.а. with PD's. of 2 or 3 volts. 
'The figures for resistance and capacity differ very slightly from what 
would be obtained by direct-current measurements. 

The constants L and s іп the case of the 20-lb. cable are possibly 
doubtful,owing to the phase-measuring difficulty referred to, but 
there is good reason to believe that there is a very considerable 
reduction in the effective insulation of paper cables at telephonic 
frequencies, It is hoped that further investigation will lead to 
more precise results. i 

Telephone Line Equivalents Obtained by Voice Tests.—The National 
Telephone Co. were perhaps the first English telephone authorities 
to obtain any very accurate figures for the relative transmission 
values of various types of telephone lines. 

A series of attenuation constants for all the types of lines in use 
in this country were calculated in July, 1904, from the now well- 
known formulæ, taking into account the resistance, capacity, 
inductance, and average leakage, and the results were embodied in 


— a am 


* Phil. Mag., Vol. V., 1903, p. 313. 


standard. The results were experimentally verified in December 
and January, 1904, and 1905, the method for verifying being a 
simple one. This table of equivalents has already been published 
in Mr. Gavey's presidential address. 

Talk is transmitted over two lines alternately, using the same 
telephone instruments for both lines, one of which is & variable 
standard line and the other the actual line under test. The 
variable standard, which in the laboratory is an actual telephone 
cable capable of being varied in length from 0:1 to 52 miles, and 
which for portable purposes consists of an artificial cable calibrated 
against the laboratory standard, is adjusted until the talk over 
both lines as judged by the ear is balanced, and the ratio of length 
of non-standard to length of standard gives the equivalent. With 
practice, variations of very small fractions of a mile can be 
detected. 


DISCUSSION. 


Mr. ALRERT CAMPBELL, in opening the discussion, pointed out 
that the study of linguistic phonetics, a science almost neglected in 
this country, would probably throw a good deal of light on the 
oscillograph records of vowels and consonants. He also showed 
experimentally a rough method of obtaining a quantitative measure- 
ment ofa note. 

Mr. J. E. Kinuspury laid great stress on the importante of the 
vowel sound, the consonante being a secondary consideration. His 
view was that lines and instruments should be developed to 
transmit the vowel sounds and the consonants would take care of 
themselves. 

Major O'Meara referred briefly to the value of oscillograph 
records, such as shown by the authors, to the telephone engineers. 

Mr. (now Sin Jonn Gavey remarked on the general resemblance 
between the P.O. oscillograph records and those given by the 
authors, and asked whether they favoured frequencies of 700 or 
1,100—1,600 in practice. Such improvements as had been made in 
transmission were largely based on mathematics; useful as the 
mathematics of the telephone was, it was necessary to take into 
account other factors before either receiver or transmitter could be 
improved. Telephone instruments had to meet extreme cases, in 
distinction to most other apparatus; the same instrument might be 
used for 5 yards or 500 miles. It was interesting to note that 
experiments, when laying the P.O. telephone cables, showed that 
inductances spaced 2 miles apart, gave excellent results, which was 
borne out by the authors’ mathematical deductions. 

Mr. W. DuppELt remarked that it was a pleasure to him to вее 
that the authors had used similar methods to those proposed by 
himself a short time previously, although, of course, they had been 
at work on the subject for some time. He also exhibited some 
oscillograph records of various vowel sounds, also a specially pre- 
pared record of a song which, he believed, might, in conjunction 
with the selenium cell, be used for obtaining a reproduction of the 
song. He considered, from experiments, that the 3-voltmeter method 
was the best for power measurements at high frequencies (100,000- 
120,000). The wave filter described by the authors was, in his 
opinion, the most important instrument described, as it was very 
difficult to get a good wave form with a very high frequency alter- 
nator. As a result of experiment, he came to the conclusion that 
the iron-wire barretter was preferable to the platinum-wire 
barretter for measuring small currents, as iron wire could be used 
without fear of its burning out. Mr. Duddell concluded by further 
oscillograph experiments on an artificial line. 

Mr. J. E. TAYLOR referred to the question of distortion; a great 
deal of distortion arose from the speaker, and in the microphone 
diaphragm and receiving instrument. Where very small volumes 
of sound were used it was necessary to take every care to obtain 
clear articulation. Не remarked that the thermo-galvanometer, 
although an excellent measuring instrument, was not mentioned 
by the authors. 

Mr. Н. Laws Wess remarked that our striving after perfection 
in telephone work had resulted in high standards and costly work. 
He thought the paper showed that this perfection was not needed ; 
some distortion was admissible. He thought the consonant sound 
was much more important than had been suggested by Mr. Kings- 
bury. Some 70 per cent. of the cost of a telephone installation 
was in the line plant, and he estimated that there was some 13 
million pounds’ worth of line plant in Britain, so that if investi ga 
tion of the kind undertaken by the authors, by improving the 
instrument, led ultimately to a reduction of copper in the line, it 
would be a great achievement. 

Mr. Вүрхеү EversHED thought that, commercially, lack of 
articulation was the worst fault of the telephone to-day ; but line 
distortion appeared to be in the way. Phase relationship did not 
appear to be very necessary to clear articulation. 

Mr. ALEX. RussELL expressed his appreciation of the authors’ 
barretter, and his disagreement with their statement that the air- 
cooled transformer was cumbrous and costly—at such high fre- 
quencies the cost would he negligible. 

Mr. F. Tanpy pointed out that we could only ignore distortion 
within limits, for the limit of commercial speaking on a line was, 
say, 50 miles, fixed by the distortion of the current on the line. 
The introduction of inductances improved the wave form, and we 
were quite right in putting in as much copper as possible, as it was 
the shape of the current and not the amount which mattered. He 
considered the consonant very important, as it affected the ampli- 
tude in the sound curves. 

Mr. D. H. KENNEDY referred to the limiting distances of trans- 
mission in practical work; it was possible to speak from London to 
Inverness, but adding the underground section, say, to Croydon, 
they got beyond the limits. It was a common thing for commer- 
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cial firms to transmit, say, 1,200 words in six minutes between 
London and Paris. | 

Mr. Е. Gm said that the art of telephony had changed in the 
past few years, and this was no? appreciated outside the service. 
Wave propagation was almost a neglected subje:t in schools and 
colleges—the student could bring very little direct knowledge to 
telephone work, as compared with other branches of engineering. 
He concluded by mentioning the indebtedness of telephony to 
Heaviside and others. 

Mr. Соних, in replying to the discussion, remarked that ав 
resonance existed in receiver, transmitter and line, the ear must be 
a wonderfal instrument to distinguish the residual vibrations. He 
could not agree that the consonant should be neglected, instancing 
the demands of the Wels language among others. As regards 
frequency, he considered the best practice was about 800 average, 
and 1,500 the highest. Spacing of inductances at 4-mile intervals 
would give only very indistinct speech. He referred in appre- 
ciative terms to Mr. Duddell’s work; his oscillograph and thermo- 

vanometer had laid the foundations of their measurements. He 
used the three-voltmeter method of measurement, but it took 
a longer time. He noticed that the speakers representing the 
P.O. service were all strong on articulation, but they were more 
concerned with trunk work, where articulation was more valuable 
than in lccil lines, as mostly considered by the authors, who con- 
sider volume more important. He had found trouble from outside 
disturbances with the thermo-galvanometer. The authors con- 
sidered the insertion of inductances and stady of terminal im- 
pedances were the lines on which future investigation would be 
undertaken. | 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


THE shareholders in the Felten and Guilleaume-Labmeyer Works 
Co., at the recent general meeting, approved the report and accounts 
for 1906, showing an improvement over the trading in the preceding 
year. Acoording to the report, all the departments were abun- 
dantly provided with work, and were taxed almost to the limit of 
their capacity. The orders received during the year were 25 per 
cent. greater than in 1905, and the deliveries were 15 per cent. in 
excess. Аб the Carlswerk, at Mulheim, the prices realised were 
not less remunerative than in the previous year; the copper works 
and copper wire works increased the production by 10 per cent., 
and the cable factory was more busily employed in all branches 
than in 1905. The dynamo works at Frankfort received orders for 
9,020 machines, of a total of 382,000 E. P., as compared with 7,670 
machines, of 252,000 н.р. іп 1905, and the deliveries amounted to 
8,070 machines, of 265,000 н.р., as against 6,700 machines, of 
189,000 н.р. in the previous year. It was impossible to bring the 
shop extensions into use sufficiently early to favourably affect the 
results for the past year, and аз а consequence, and notwithstand- 
ing the working of overtime and night shifts, a large number of 
orders had to be brought over into the new year. The extensions 
are now practically completed, but a farther enlargement has been 
pot in band in order to completely dispense with overtime and 
night shifts. The accounts show the following results :— 


1906. 1905. 
Ordinary share capital (paid) . £2,600,000 £2,000,000 
Obligations... 98 сах i 500,000 500,000 
Gross profits ... 751,141 602,646 
General expenses 257,915 210,042 
Depreciation provision 116,971 90,016 
Net profits ... ed sat 356,486 323,816 
Dividend, per cent. ... bs "T 11 10 


The report states, in connection with the rise in the cost of raw 
malerials and of wages, that it was not always possible to increase 
the prices of manufactures to a corresponding extent. As to the 
trade syndicates in which the company is interested, the report 
mentions that the negotiations for the renewal of the cable syndicate 
were still in progress, and that the association of electricity firms 
had contented itself with only advancing by 5 per cent. in the year 
the 15 per cent. increa:e introduced in 1905. The company acquired 
a block of shares in the firm of Escher, Wyss & Co., of Zurich and 
Ravensburg, for the purpose of obtaining greater freedom of move- 
ment іа the branch of steam turbines. Tae Zurich company was 
1 а very favourable stage of development, and had put in hand a 
large extension of its works. At the end of 1906 the German 
company had in its employ 10,470 workers, as compared with 9,850 
at the close of 1905, and 4,050 of the former were engaged at the 
dynamo works. 

The report of the Norddeutsche Seekabel Werke (North German 
Marine Cable Works), of Nordenham, which was approved at the 
annual meeting, s:ates that the works were only fully employed in 
1906 from the beginning of June to the end of August, the contract 
relating to the manufacture of the second German-Norwegian cable 

by the Government for laying between Cuxhaven and 
Arendal. Apart from this, the company executed a number 
of smaller orders by means of about 100 of the original 
workers who have unconditionally to be retained also during the 
quiet time. At present the company is engaged on the construc- 
tion of the cable, the order for which was obtained in severe 
competition with foreign cable makere, to be laid between St. 


Petersburg, Libau, and Denmark, for the Great Northern Telegraph 
Со. of Copenhagen, the total length being about 930 miles. The 
gutta-percha factory was almost continuously employed throughout 
the year with orders for prepared " gutta-percha, in which;article 
the company was everywhere interesting itself with increasing 
success. During the year the cable steamer Stephan was in service for 
58 days, and the new cable steamer Grossner og von Oldenburg, which 
was delivered ia January, 1906, was in use for 140 days. ‘Ihe 
accounts for 19:6 showed a surplus of £31,044 on manufacturing, 
as compared with £169,540 in the preceding year, and one of 
£2,013 as against £73,350 on cable laying and repairs account 
respectively. After providing £17,173 for depreciation, as con- 
trasted with £52933 in 1905, there remained net profite of £3,162, 
as against £177,900 in the previous year, and a dividend of 5 per 
cent. has been declared, as compared with 15 per cent. a year ago. 
The total share capital amounts to £300,000, and is held in equa) 
halves by the German Atlantic Telegraph Co. and the Felten and 
Guilleanme-Lahmeyer Works Co. 

The Akkumulatoren Fabrik Gesellschaft (Accumulator Works 
Co.) of Berlin-Hagep, which controls the Tudor battery patents, 
and is the principal accumulator undertaking in Germany by reason 
of its connections and absorptions, had a largely increased turn- 
over in 1906. The advance in prices which was made in the pre- 
vious year was far from covering the greater cost of raw materials 
and the higher wages, and it was only possible to obtain results not 
inferior to 1905 by utilising all the plant in the most rational way. 
The financial position may be brietly set forth as follows: 


1906. 1905. 
Share capital £400,000 £400,000 
Groas receipts 300,916 253,858 
Depreciation provision 39,124 31,221 
Net profits Vis У? 59,464 59,950 
Dividend, per cent. Т 124 124 


The directors’ report states that the works in which the com- 
pany is interested are in a favourable state of development. It 
was cot possible to conclude the liquidation of certain under- 
takings which had discontinued working, as, for instance, the 
Pollak Accumulator Works of Frankfort, and the Oberspree 
Ac:umulator Works. The ordinary reserve fund amounted to 
£80,000, and the premium reserve fund for battery maintenance— 
an insurance fund to limit the cost to customers of the maintenance 
of batteries—had risen to £144,500. At theend of April the orders 
on hand represented a value of £95,000 in excess of those on the 
books at the same time in 1906. Since the report was issued the 
company is stated to have decided to make an issue of £200,000 
in 41 per cent. bonds so as to deal with the development of 
bnsiness and to float the Brick Transport Co. of Berlin, whose 
share capital of £150,000 is held entirely by the Accumulator Co. 
The object of the Brick Company is to transport brick and limestone 
on the waterways in the vicinity of Berlin, and it hasalready given 
an order for 100 accumulator boats for this purpose. 

The general meeting of the Land und Seekabel Werke (Land 
and Marine Cable Works) of Cologne-Nippes, was attended by three 
shareholders who represented the total paid-up capital of £262,500, 
thus showing that the undertaking is vested in very few hands. 
The report stated that both the production and the net protits 
realised in 1906 were satisfactory, and the primary cause was to be 
found in the brisk employment of the electrical industry— whicb, 
it was added, still continued. Raw materials, and particularly 
electrolytic copper, reached an unprecedentedly high level during 
the year, and it was not always possible to obtain compensation in 
the prices of manufactures. The department for the construction 
of apparatus was removed in April, 1906, from Hanover to Cologne, 
and it had developed favourably. The accounts showed net profits 
amounting to £34,658 as compared with £28,308 in 1905, and a 
dividend at the rate of 10 per cent. has been declared as against 
8 per cent. in 1905. A material increase in orders was brought over 
into the present year as contrasted with the position of affairs at 
the beginning of 1906. 

The directors-of the Akkumulatoren und Elektrizitiits Werke 
(Accumulator and Electricity Works Co.), formerly Boese & Co., 
in the course of their report for 1906, state that notwithstanding 
the continued endeavours made to create a monopoly in the 
secondary battery trade, the company had experienced an increase 
in the volume of business and results. Not only so, but the manu- 
facturing profits were greater, despite the dearness of raw materials 
and the fact that the sale prices were frequently only slightly 
remunerative. The Altdamm factory, which serves exclusively for 
the production of stationary batteries, was extended during the 
year, and the workshops were equipped with machinery and plant 
for the output of new articles complementing the existing manu- 
factures, including components of motor cars and a light motor-car. 
The accounts show net protits of £10,856, as compared with £2,875 
in 1905. A dividend at the rate of 2 per cent. has been declared 
on the preference capital, amounting to £222,000, as contrasted 
with nothing in the three preceding years. No distribution is 
made on the ordinary capital, which only totals £2,950. 

The Continental Co. for Electrical Enterprises, of Nuremberg, 
proposes to pay a dividend of 34 per cent. for 1906-7, this 
being the first distribution for several years. The Electricity 
Co., late W. Lahmeyer & Co., intends to pay 7 per cent., as in the 
previous year; the Electra Co., of Dresden, 34 per cent., as against 
24 per cent.; and the Arc Lamp works of Korting & Mathieson, of 
Lentzscb, 18 per cent., as contrasted with 12 per cent. in the pre- 
ceding year respectively; whilst the first years work of the 
C. Lorenz Co. (telephone and telegraph works), of Berlin, is 
represented by a dividend of 10 per cent. On the other hand, the 
Saxon Works of Dresden, the successor of the former Kummer Co., 
have not yet reached a paying stage, and this is also the case with 
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the International Electricity Works and Accumulator Works Co., 
of Berlin, which was originally formed as far back as 1895. 


BELGIAN AND OTHER WORES. 


The directors of the Ateliers de Constructions Electriques de 
Charleroi state that the ordera received in 1906 were of the value 
of £276,000, as compared with £212,000 in the previous year, and 
а further increase his taken place this year. Several contracts 
had already been obtained for the erection of central station», 
installations for the transmission of power and for windirg engines, 
and the names of various collieries are mentioned in the company’s 
report, to which some of these works apply. А Јісепсе been 
obtained to work the Belgian patents for the Ilgner system for the 
construction of special machines for coal mines and rolling mills. 
The company had formed in conjunction with two other under- 
takings, the Société des Ateliers de Constructions Electriques du 
Nord et de l'Est with a share capital of £800,000, and had trans- 
ferred its Jeumont works to the new company in return for 6,000 
fully-paid shares and a certain number of profit shares. Those 
works were being largely extended, and the productive capacity 
was being tripled, and the undertaking was becoming the centre of 
& group of electrical industries in the district of the Nord. At the 
side of the works & central station of 10,000 H.P. was rising, and 
the sale of a large portion of the production was already assured. 
This station would be started in a few months, together with the 
cable factory which was expected to have a favourable future. The 
accounts of the Charleroi Co. indicate net profits amounting to 
£18,535 for 1906, and a dividend of 10s. per share has been declared 
on the 17,000 ordinary shares. 

The Société Anonyme A.E.G.-Union Electrique, of Brussels, is 
stated in the report of the directors for 1906 to have largely 
benefitted by the abundance of business on the market, and the 
orders received were materially greater than in the preceding year. 
All the company’s departments derived advantage from the favour- 


able situation, and the development of the foreign business was 


specially noteworthy. However, in consequence of the brisk com- 
petition and the rise in the cost of production resulting from the 
advance in raw materials, the percentage of the gross profits slightly 
diminished as compared with 1905, but general expenses were kept 
at the same level notwithstanding the augmentation in the turnover. 
The net profite realised in 1906 amounted to £10,614, including the 
balance brought forward from the preceding year, and dividends 
have been declared at the rate of 5 per cent. on 8,000 shares, 5 per 
cent. on 2,000 new shares for six months, 3s. 6d. per share on 10,00) 
capital shares, and 63. 2d. per share on 10,400 “ fractional " shares. 

The Compagnie Continentale Edison of Paris, which has a share 
capital of £400,000, realised gross profits of £186,000 in 1906 as 
compared with £174,000 in the preceding year. After making 
provision for depreciation the net profits amount to £69,000 as 
against £42,000 ia 1905. It is proposed to pay a dividend of £2 per 
share as contrasted with £1 123. in the previous year. 

The Société d'Electro- Metallurgie de Dives, after an interval of 
five years, has now again been able to pay a dividend —namely, 14s. 
per £20 share for 1906. A turnover of 9,000 tons of copper was 
effected as compared with 8,800 tons in 1905, and the net profits 
reached £55,800 as against £23,600 inthe preceding year. A share 
of £3,000 of the profits was paid tothe Compagnie des Métaux, this 
being the last payment ofthe kind under the agreement with that 
company. 

The Ganz Electricity Co., of Buda-Pesth, according to the 
directors’ report for the first year's activity, was satisfactorily 
employed in that period, but the profits were prejudicially affected 
by the violent competition. After writiog off 170,000 crowns for 
depreciation, the accounts show net profits of 502,797 crowns, which 
sum enables the payment of a dividend of 5 per cent. The report 
states that the prospects for the future are not unfavourable and 
that the agreement with the A.E.G.-Union Electricity Co. bad been 
dissolved by mutual understanding, as it had not responded to 
expectations. 

The Allgemeine-Union Co., of Vienna, realised net profits of 
591,479 cfowns in 1906, after providing 240,846 crowns for depre- 
ciation. A dividend at the rate of 5 per cent. has been declared, 
a3 compared with 4 per cent. in 1905. 


NEW PATENTS APPLIED FOR. 1907 


Compiled expressly for this journal by W. P. Тномғзох & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and ut Liverpool, to whom all 
inquiries should be addressed. 


15,3104/06. “ Improvements in or relating to electric arc lamps.“ С. OLIVER. 
(Date applied for under Rule 5 of the Patents Rules, 1905, July 5th, 1900.) 
June айн, 

14,474. Improved method of distributing electrical currents for internal 
combustion engine ignition." J. J. Rossom. June 24th. 


a “ Improvements in high tension magnetos." M. A. Copp. June 


14,494. “Improvements in electrical ignition apparatus for use with internal 
combustion engines." A. L. CLIihURN and G. THompson. June 21th. 

14.567. Improvements in electrically- operated electric switches." А. Еск. 
STEIN, A. C. Hear and D. B. MEkLLISs. June 25th. 

14.572. New and improved detector switch for electrically detecting the 
position of railway points.“ T. E. Haywoop and McKenziz & HoLLAND, тр. 
June 25th. : 

14,594. Improvement іп clectric tramcars." J. О. MILLARD. June 25th. 

14,620. ''Improvements in or relating to the regulation of electric circuits, 
and to means therefor." &ikMENs-BCHUCKERTWERKE G. m. b. H. (Date applied 
for under Patents Act, 1901, June 26th, 1906, being date of application in 
Germany.) June 26th. (Complete.) 


14,687. Improvement in electromagnetic appliances for playing pianes 
and other musical instruments.“ F. ScHUBBE. June 2th. (Complete.) 

14,688. “Improvements in medical batteries." С. W. TayLoR. June Win. 
(Complete.) 

14,649. Improved electric battery." A. Wyorts and F. JEUDI. ine 
for under Patents Act, 1901, June 28th, 1906, being date of appli in 
France.) June 25th. (Complete.) 

14.681. Improvements in electrical measuring and recording instruments." 
T. E. SLAUGHTER and H. T. Harrison. June 25th. | 

14,719. Improvements ia arc lamp electrodes.” Н. 8. HaTFIELD and F. M. 
Lewis. June 286. 

14,725. "Improvements in or relating to electrical potential regulators or 
speed controlling devices." Siemens Bros. Dynamo Worxs, LTD. (Siemens 
Bchuckertwerke, G.m.b.H.,Germany.) June 96th. (Complete.) 

14.752. Improvements in protective means for electrical circuits.” C. У. 
Bcorr. (Date applied for under Patenta Aot, 1901, July 9th, 1906, being date of 
application in United States.) June 26th. (Complete.) 

14.758. Improvementa in protective and phase-adjusting means for eleo- 
trical circuits." C. Е. Scorr. (Date applied for under Patents Act, 1988, 
July 9th, 1906, being date of application in United States.) June th. 
(Complete.) | 

14,756. ‘Improvements relating to secondary batteries.“ R. 7лкокивквое. 
(Date applied for under Patents Act, 1901, August 10th, 1906, being date of 
application in France.) June 96th. (Complete.) . 

14,762. ''Improvements relating to secondary batteries." R. ZiEGEXBENG. 
(Date applied for under Patents Act, 1901, August llth, 1906, being dese of 
application in France.) June 26th. (Complete.) 

14,765. ‘Improvements in ignition devices for internal combustion engines.” 
THE SIAMS MANUFACTURING Co., LTD., and А. Н. D. ALTREE. June 96th. 

14,766. “Improvements in ignition pue" Тнк Simms MANUFACTURING Co., 
Lrp., and A. H. D. ALTREER. June 26th. 

14,797. ‘‘Improvements relating to boxed electric switches, fuses and the 
like." Venritys, LTD., and A. E. Gort. June 27th. (Complete.) 

14,802. “Improvements in or relating to magneto-electric machines." P. R. 
Van Hava. June 27th. (Complete.) 

14,831. “Improvements in prepaid hour-meters for electricity.” 
THORPE. June Nth. 

14,888. ‘Improvements in or relating to the compounding of altermate 
current dynamo-electric machines."  fSigwxENs Bros. XAMO WoRXxs, Lern. 


W. B. 


(Siemens Schuckertwerke G. m. b. H., Germany.) June 27th. (Complete.) 


11,889. Improvements in or relating to electric switches or cut-outs.” 
N Bros. Dynamo Works, Lro., and C. M. Tor lis. June 27th. (Com- 
plete.) 


11.817. Improvements relating to the electrodes for search lights." 
GEBRUDER Siemens & Co. (Date applied for under Patents Aot, ЕЛЫ эчер 
ber 26th, 1906, being date of application in Germany.) June 27th. ( ete.) 

11,876. “ Improvement in and relating to dynamo-electric machines.“ J. E. 
NOEGGEBATH. (Date applied for under Patents Act, 1901, June 30th, 1906, 
being date of application in United States.) June 27th. (Complete.) 

14,881. “New excitant for primary batteries.“ А. W. Somers and В. J. 
CRowLEY. June 29th. 

14,917. Improvements in shaft couplings, particularly for use in connection 
with the ignition devices of internal combustion engines." HUMBER, LTD., 

R. Н. Rose. June 29th. 

14,980. “ Method of and materials for connecting together certain con- 
ductors of electricity." J. G. Loxrain. (F. Bolling, Germany.) June th 

14,985. “Improvements in the distribution of electric currents in the three- 
and-more wire systems." T. Torpa and L. Torpa. June 29th. (Complete.) 

14,990. “Improvements in and relating to electric motor control." Barris 
2 HOMBON-HOUNTON Co., LTD. (General Electric Co., United States.) June 

15,009. ‘Improvements in alternating current electromagnets.” FELTEN 
and GuILLEAUME LAHMEYERWERKE ACT.-GES. (Date applied for under Patents 
Act, 1901, April 2nd, 1907, being date of application in Germany.) June 2th. 
(Complete.) 

15.012. "Improvements in or relating to coils for electrical purposes." 8. J. 
Ross. June 29th. 

16,016. '*Apparatus for facilitating and checking code telegraphy.“ 
A. TBACRY. June th. 

15,017. Improvements relating to electric incandescence lamps with metal 
fllaments.““ Н. Kuz zl. June 29th. (Complete.) 

15,023. ''Improvements in or releting to electrica] contact makers or 
counters for turnstiles.” I. ЕтскокімАК. June 29th. (Complete.) 

15,028. Improved construction of electric lamp." Т. WARD and M. CooPER. 
June 29th. 

15,050. Electric fire and burglar alarm, automatic or otherwise, portable or 
otherwise.“ J. YATES. June 2th. (Complete.) 

15,058. Improvements in apparatus for separating iron and other magneti- 
cally permeable metals from flour, grain and the like.“ F. KINO. June Bth, 


PUBLISHED SPECIFICATIONS. 


Copies of any of these p De enone may be obtained of Messrs. W. P. 
Tompson & Co., 89, High Holborn, W.O., and at Liverpool, price, post 
free, 94. (in stamps). i 


1906. 
ELECTRIC TRANSMISSION OF POWER FOR VEHICLES AND OTHER РОВРОВЕВ. T. 
Parker. 6,570. March 7th. 


CONTROL OF ALTERNATING-CURRENT Morons OF THE INDUCTION Type. British 
Thomson-Houston Co. (General Electric Co.) 13,285. June eth. 


DyxAMO-ELEcTRIC PowER TRANSMISSION MECHANISM. British Thomson-Houston 
Co. and B. Hopps. 13,414. June 11th. 


Dynamo-Evectric MacHiwxas. 8. C. Lincoln. 18,427. June 11th. 
applied for under International Convention, June 27th, 1906.) 


APPARATUS FOR CONTROLLING ELECTRIC Morons. Siemens Bros. & Co. and F. 
Turner. 13,567. June 18th. 

ELECTRIC SIGNALLING OR TELEGRAPH APPARATUS FOR Usk ох VEHICLES. R. B. 
North. 13,594. June 13th. 

INCANDESCENT ELrcTRIC Lamps. British Thomson.Houston Co. 
Electric Co.) 13,696. June 13th. 

APPARATUS FOR STARTING AND ReGuLATING ELECTRICO Morors. G. C. Fricker. 
13,673. June l4th. 

Exvecrric MOTOR-GENERATORS. H. Leitner. 13,783. Jane 15th. 

ELECTRIC Moron-GkNEBATOR8. H. Leitner. 13,782a. June 15. (Date applied 
for under Rule 5, Patents Rules 1905, June 15th, 1906.) 

Execrrio Moron-GEgNrkRATORS. H. Leitner. 18,7825. June 15th. (Date applied 
for under Rule 5, Patents Rules 1905, June 15th, 1906.) | 

APPARATUS FOR THE ELECTRICAL PRODUCTION OF HEAT FOR COOKING AND OTHER 
Purposes. А. F. Berry. 13,795. June 15th. 

METALLIC FILAMENT FoR ELECTRIC GLow LAMPS AND METHOD OF TREATING Валии. 
P. M. Justice. (Deutsche Gasgluhlicht Akt.-Ges.) (Auerges.) 13,966. 
June 18th. 

TEMPORARBILY- ACTING Make-aNn-Break DEVICES FoR ELECTRIC CONTACT APPARA- 
tvs. J. V. Wengelin. 13,969. June 18th. 

ELECTRIC SwirCHES. J. Н. Tacker. 14,006. June 19th. 
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No. 1,547. 


THE TRAINING OF MEN OF SCIENCE. 


A RECENT issue of our American contemporary, Science, 
contains the text of an address delivered by Prof. C. F. Mabery, 
of the Case School of Applied Science, to Section C of the 
American Association for the Advancement of Science some 
months ago. Prof. Mabery took for the title of his address 
„The Education of the Professional Chemist," but it seems 
that many of the opinions he expresses and the suggestions 
he makes apply equally to electricians and engineers. After 
girding at the education given in many secondary schools, 
where boys are not taught such principles of science as may 
be easily acquired from acute observation of daily pheno- 
mena until they are past the most perceptive age ; and where 
afterwards they are frequently taught a book rather than 
the subject it is intended to explain, Prof. Mabery develops 
a view we have not noticed in print before. The author 
holds that the career of the professional chemist—and we 
assume he will allow us to read electrician as well—*'* depends 
in no small degree upon inheritance." He considers that 
quick perception and a logical habit of mind are as much 
inborn as energy and ability, and that a large proportion of 
average students lack the mental poise and manual dexterity 
necessary for success on a broad scale. In this connection, of 
course, Prof. Mabery is compelled to accept the general com- 
mercial definition of the word “ success," as meaning adequate 
pecuniary compensation—a definition which, unfortunately, 
only the man of science whose mind has become distorted by 
the inheritance or early acquisition of a competency can, 
perhaps, honestly dispute. 

Later on in his paper, Prof. Mabery examines an analogy 
he himself—or some other author, we are not clear which— 


has drawn between the concentration of huge business enter- 


priaes into the hands of one man or one board of directors 
and the concentration of science teaching in every branch 
within the walls of one single establishment, e.g., a university. 
The former operation has undoubtedly proved succeseful, 
diminishing expenses, securing uniformity in output, and 
(shall we add) controlling the market. A similar concentra- 
tion in the case of science teaching, however, is not to be 
regarded as equally desirable. The head of a science school 
must be a man of science, regarding science as of capital 
importance to the institution and to its students; but the 
dean of a university can only look on science as one branch 
of the curriculam—one of many subjects for which the 
university is renowned, one of many subjects the studenta 
come to learn. 

In the closing pages of his address, Prof. Mabery deals 
with that very distasteful subject that has inevitably come 
into prominence of late—viz., а man's tenure of activity. 
In the last generation, the chief of an enterprise attended 
his office in conventional hours, wrote his own letters, and 
led a quiet business life, enjoying good health to the day 
of his death. Now his successor has no fixed hours; the 
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telephone, telegraph and express train keep his brain, if not 
his body, chained to the desk for nearly 24 hours per day : 
and even the heads of departments have to assume so much 
responsibility as to live the life of a general practitioner in 
medicine—the slave of his patients at all hours, save during 
his annual holiday away from town. The youth of to-day 
whose brains are his only negotiable asset, says Prof. 
Mabery, must make his reputation, amass his fortune, 
derive his enjoyment and pleasure from his business affairs, 
and be ready to resign his place when he is fifty or sixty 
years old, jurt when the normal man is at his best, just 
when he has lived long enough to possess sound and rapid 
judgment. And this limitation in the period of a man's 
activity is the more serious amongst students of science who 
have had to spend eight years or more in gaining their 
education ; and who, we may add, rarely acquire the leisure 
and means needed to enter into matrimony until the best 
season for that duty to the State has passed. Small wonder 
it is, if Prof. Mabery, in expressing the gratitude which all 
Americans ought to feel to the countless rich men who have 
given of their plenty to the educational establishments of 
the States, singles out for special admiration the Carnegie 
foundation for the retirement of teachers ; a benefaction 
which relieves the professor lucky enough to come within 
ita protection from much of the anxiety that any poor man 
must feel during the earlier years of his active life, as to his 
ability to maintain himself and his dependents when the 
day of work is past. 


IN this issue we give the chief features 
The Report of of the report in which the ratifica- 
се inde ne tion of the Convention is recommended. 
mittee on the The Committee have dealt thoroughly 


Radlo- І | ] 
telegraphic with the whole question, and, in our 
Convention. opinion, the only possible justifiable 


recommendation has been given. Under 
present conditions, that is to say, if the Convention 
is not agreed to, this country will be at tremendous 
disadvantages commercially, politically, and strategically ; 
whilst if the Convention is agreed to, we shall be clear of all 
those disadvantages, and yet no worse off in other respects. 
As was to be expected, the only objections raised were by 
the Marconi Co., whose evidence gives one the impression 
that they are afraid of being supplanted, which is tantamount 
to admitting inferiority. Be this as it may, it is really 
very shortsighted policy on their part, as they would 
undoubtedly suffer more by remaining alone than if general 
intercommunication is compulsory. Two very important 
points are emphasised by the Committee : (1) the Marconi 
witnesses first alleged that the technical provisions were 
incomplete and unscientific; and, subsequently, when this 
allegation had been refuted, that the provisions would not be 
effective; (2) The desire, apparently, of the Marconi Co. 
to evade the spirit of their agreement with the Postmaster- 
General to the obligation of intercommunication when desired 
by a convention. The words of the report are:“ If this 
intention was in the minds of the Marconi Co. when they 
negotiated the agreement it would appear to be open to grave 
criticism, in that they are now endeavouring to evade the 
main condition which led the Postmaster-General to enter 
into an agreement granting them advantages which they 
have enjoyed, still enjoy, and propose to retain." 


IN our “ Correspondence " columns we 
ps à 5 publish a letter received ircm Mr. 
ene and Burnett, of Barrow-in-Furnese, in relation 


Municipal | | 
Euierpfico: to what we consider a perfectly just 


criticism of а paper read by himself at 


the recent Convention of the I. M. E. A. at Sheffield, in which 


he imputes to us an antagonistic feeling to anything 


municipal, an imputation which we entirely repudiate. 
Surely, our wish to see these Conventions supplied with 
better food for discussion than that served up at the recent 
meeting cannot be construed into antagonism. What we 
have deprecated in connection with the municipal electrical 
undertakings has been the unsound finance and the want of 
business ability which sometimes have characterised their 
control. Our crusade, if such it may be termed, has been 
amply justified by the results, for we find, all too tardily, 
the policy of sounder finance which we have persistently 
and, we think, consistently advocated for years past, 
being adopted, or, at rate, far more favourably considered 
in many parts of the kingdom. We have devoted a great 
deal of our space to chronicling the initiation and pro- 
gress of municipal electrical undertakings for the part 15 
years and more—indeed, ever since there began to be such. 
We have not failed to give credit for good work and enter- 
prise—whether of an engineering or financial character— 
whenever we have thought it deserved, and in our analyses of 
Electric Supply and Tramway Accounts we have frequently 
congratulated municipal engineers and managers when they 
have shown progress of a particular kind. All who read our 
suggestion in these columns last week must realise that it is 
our desire to see these conventions become a benefit to 
municipal undertakings, and we are convinced that just 
criticism will eliminate such hasty and ill-considered work as 
has been presented for discussion in the past. We think it is a 
slur upon the intelligence of municipal engineers and members 
of committees to state that the form adopted by Mr. Burnett 
on fig. 1 of his paper is moie expressive and more easily 
understood than actual figures. We think that there are 
men in the municipal electrical world who are capable of 
advancing the industry considerably by publishing from time 
to time the results, and methods of obtaining the resulta, of 
the work carried out in their respective undertakings, and 
we are, and always have been, ready and willing to publish 
in our columns such results and methods when obtained, 
therefore Mr. Burnett's imputation of antagonism is 
abeolutely baseless. 


THE “special article” in the Engineering 

Frof. ни Supplement of the Times of July 10th last 
Research. Consists of a paper by Prof. W. E. Ayrton, 

F. R. S., entitled The Research Student,” 

which everybody with an acute attack of dyspepsia will read 
with a great deal of pleasure. Prof. Ayrton writes at large 
about students, professors, universities, and geniuses, and 


` falls foul of nearly everybody. "The writer condemns the 


professor who can always find something for a student to do 
in his laboratory; the University of London who yearns to 
recognise as a teacher a person who has published some- 
thing, or has taken a degree, irrespective of his power to 
teach ; a Poet Laureate who has to produce an immortal 
masterpiece every year; Mr. McKenna who stated that the’ 
aim of the Imperial College of Science and Technology to 
which a Charter was given by His Majesty a few weeks ago, 
was essentially the same as that of the City and Guilds 
Technical College as announced 23 years back. In fact, 
the only people whom Prof. Ayrton seems to admire are the 
great investigators of days gone by—and they are mostly 
dead. However, the research student does come in fora 


qualified word of praise, because Prof. Ayrton admits that 


the youtb who has gained a scholarship which is supposed to 
endow him whilst performing research has at any rate learnt 
how to search for endowment. | 
To be serious for a moment, Prof. Ayrton's article, though 
pessimistic, is very useful, especially in the Journal where it 
appears. Some years ago, when the subject of England's 
need for science first cropped up, pessimism ruled supreme. 
Latterly, on the other hand, optimism has prevailed in excess, 
and it is doubtless quite time for members of the public and 
other people who contribute money to educational establish- 
mente, to be warned that a large proportion of the students 
who gain scholarships, and a very large proportion of the 
literature they add to our technical journals, represent no 
adequate return for the money spent. Prof. Ayrton seems 
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unnecessarily bitter about certain members of the governing 
body of the Imperial College of Science. Such individuals 
may “scowl” at the notion that some of our most valuable 
research students have been practical men, but provided only 
these individuals are in a minority amongst the sacred 39, 
their little fads are not of much importance. 


AN agitation is proceeding in Germany 
with a view to the establishment of a 
metal exchange in Berlin, particularly for 
copper, lead, spelter and tin, for the purpose of emancipating 
merchants, as is contended, from the control of the London 
Metal Exchange in the matter of quotations, if not from 
that of the American interests. Although the scheme is 
merely in an initial stage, and there is no certainty that it 
will reach maturity, it may be of value to refer to the opinion 
expressed by Dr. E. Budde, director of the Siemens & Halske 
Co., in relation to the question as it affects copper from the 
standpoint of a large consumer. Dr. Budde points out that 
at the present time practically the whole of the trade in 
copper passes through the hands of five firms, one of which 
is located in Germany, two are in England, and two in the 
United States. These firms have never taken advantage of 
their powerfal position, and they havea peculiarity which is 
of preponderating importance for consumers—they really have 
behind them the copper in which they deal. As a con- 
seqaence the enormous increase in prices is not a result of 
the formation of corners, or of speculation on the London 
Exchange, but is a natural sequence to the fact that the 
consumption of copper in recent times has constantly 
exceeded the production. As compared with the five firms 
who actually have the copper at their back, the position 
might be, the director of the Berlin company submits, that 
there would be 50 or 500 speculators without any copper in 
the event of the creation of a metal exchange. ‘There would 
obviously ensue from this circumstance the danger of wide 
fluctuations in prices without the situation of the market 
justifying these movements. In addition to this, if con- 
sumers were simple enough to purchase from speculators, 
they would be exposed to the danger of the agreed-upon 
deliveries not being duly and fully effected at the right time. 
The conclusion of Dr. Budde, in these circumstances, is that 
the need for a German copper exchange has not been 
demonstrated. The actual consumers on a large scale would, 
in his opinion, not permit themselves to be led away by 
speculators, but would ignore the exchange as far as possible, 
and reatrict their purchases to the firms who, as hitherto, 
afford the certainty that the material will be appropriately 
and certainly delivered. These expressions on the part of a 
representative large consumer, if participated in by other 
users of copper in considerable quantities, will scarcely tend 
to instil confidence in the minds of the promoters of the 
echeme for an exchange in so far as copper is concerned. 
The curious fact; in connection with the project is that the 
Frankfort company solely affected by copper, and which is 
in close relations with the London interests, has 80 far not 
ventured to intimate its possible attitude in the matter, and 
no one seems to have thought of asking for information on 
the subject from it. 


Copper Prices 
and Speculation. 


Dr. F. W. ALEXANDER'S annual report 

55 for the year 1906 contains a description 
Poplar. of the Hermite plant at Poplar used for 
supplying electrolytically produced solu- 

tions of sodium hypochlorite for disinfecting purposes. It 
opens with a description of the process and methods of 
working, which need not again be referred to in these pages. 
Regarded commercially, the report is of considerable interest, 
as during twelve months some 17,000 gallons of fluid 


have been manufactured of a strength between 4:0 and 4°5 ` 


grammes of available chlorine per litre. 

“The fluid has been issued to the public in pint bottles 
from the depóts at Old Ford Road, Bickmore Street, and 
West Ferry Road, and from the manufacturing depót, Violet 


Road. For watering the roads, market places, &c., the 
Works Department has been furnished with 9,116 gallons, 
at a charge of 14. per gallon. The Poplar Guardians, for 
their institutions inside and outside the borough, and the 
managers of the Sick Asylums, Blackwall and Devon's 
Road, have been supplied with 568 gallons during the last 
four months of the year's working, for which no charge has 
been made. 


„There have been required 2,543 units of electrical 
energy at 14d. per unit, four tons of salt have been used at 
24s. per ton, and two tons of chloride of magnesium at 
£3 17s. 6d. per ton, caustic soda costing £4 Os. 8d., water, 
together with that used for washing out the electrolysers, and 
for other purposes, £2 158. 8d., including meter rent.“ 

As regards the comparative costs of the hypochlorite 
solutions and the carbolic disinfectants previously supplied, 
we note that for the years 1903, 1904 and 1905 respectively, 
the cost, inclading bottles, labels, wages, and distribution, 
was respectively £664, £771and £862. "The capitaloutlay 
on the electrolyser, including erection and a stock of carboys, 
amounted to £583 9s. 2d. The total costs of manufacture 
and distribution, including the item of £30 for rent, 
amounted to a gross sum of £635 13a. 11d. Deducting 
£37 198. 8d. received from the Works Department for 9,116 
gallons of solution supplied to them, the net cost (excluding 
interest and depreciation on capital' outlay) works out at 
£635 13s. 11d., a sum of £255 less than was expended in 
the preceding year. 

This is really a very creditable performance. The equip- 
ment was, we believe, paid for out of revenue, and therefore 
the question of interest upon this item need not be raised. 
As regards depreciation, we cannot accept the view held by 
the inventor that all is indestructible save the zinc electrodes. 
The depreciation of the original platinum wire electrodes of 
this installation through actual disintegration would be very 
slight, and incidentally through the present high price of 
platinum there has been at Poplar a probable appreciation in 
value. | 

There are several really good processes for making hypo- 
chlorite solutions, essential variations lying in electrode 
design, current density, energy efliciency, and salt consump- 
tion. Dr. Alexander has done good pioneer service in this 
field, and we look in the future to similar plants being 
widely used by municipal authorities. The solutions are 
cheap and effective, and have also the merit of being non- 
poisonons. 


THE advent of a municipal supply in 


Municipal . f 
Electricity in the City of Sydney has developed in a 


Sydney, Wonderful way the demand for electricity, 
due no doubt to the reduced rates intro- 
duced, for though the City Council is doing a business this 
year of over 3 million unite, the private companies are sell- 
ing more than they ever did before. There are five such 
companies operating, all with overhead wires in separate 
districts, and having an aggregate of about 2,500 Kw. of 
plant. The Council, conridering that the City would be 
better served by a centralisation of the electricity supply 
business under its own control, recently concluded an agree- 
ment with the Empire Electric Light Co., Ltd., by which 
the latter agreed to transfer all its customers to the Council’s 
mains. This company has been most successful during 
the past 10 years, and the acquisition of ita business will 
add another million units to the Council’s output. 
The method of carrying out the deal is novel, and 
robably unique, as the company is returning to its share- 
holders their capital, and the Council is obtaining the load 
without any actual outlay. Briefly, the transferred cus- 
tomers’ loads will be regarded as a bulk supply, and the 
difference between the revenue derived from this supply and 
the * bulk price charged (1d. per unit) to the Empire Со. 
will. go towards the reduction of the purchase price and 
interest on the unrepaid capital. It is estimated that four 
years will wipe off the debt. "The other companies may 
be dealt with in a similar manner later on. We commend 
this arrangement to the consideration of would-be municipal 
purchasers over here. 


D 
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HIGH-SPEED WIRELESS. 


Ix March, 1905, at the Royal Institution, Mr. Mar- 
coni, in delivering a lecture on the development of 
wireless telegraphy, gave a most interesting demon- 
stration of high-speed wireless working with a Wheat- 
stone telegraph transmitter actuating a heavy type of relay, 
which made or broke the primary circuit of the lecturer's 
spark coil. The two 

aerials were only a few 

feet apart, so that the | " 
exhibition was given 
under much more 
favourable conditions Я 
than exist іп practical 
wireless telegraphy. It 
was stated that a speed 
of 100 words per minute 
had been obtained, but 
this was certainly not 
the speed at the exhibi- 
tion, for expert opera- 
tors were able to read 
the Morse signals from 
the noise made by the 
spark, and they estimated 
the speed as being not 
more than 40 words per 
minute. Since that 
time nothing further 
has been heard of high- | uh 
speed wireless, and it is 
observed that the Poldhu 
station stil signals to 
the Atlantic liners at 
the rate of about 15 
words per minute. 

Great endeavours 
have been made to ob- 
tain freedom from inter- 
ference between neigh- 
bouring stations, for 
the highly important 
reason that for key speed 
working a multiplex 
system must be em- 
ployed to deal efficiently 
with quantities of work. 5 

Large expensive sta- 
tions such as Poldhu, 
working at such a com- 
paratively low speed. 
make wireless messages A 
very costly, and if the 
volume of work increases 
sufficiently, it would 
hardly be practicable to 
reduce the charges if a 
second station had to be 
erected to deal with the во и ae 
increased work. Hence 
the obvious need to 
develop high-speed 
working. The British 
Post Office have had 
this desirability always 
in view, and have re- 


E 


40 words per minute. 


67 words per minute 


cently carried out a few 


|” U кает Ds PL A F 


At slow speeds the signals are very distinct, and the ink 
line is remarkably steady. 

The first illustration shows hand signalling as fast as the 
operator was able to send. It will be observed that, 
although a very fair sender, the speed was such that he 
occasionally missed dots and shortened his spacing. Пів 
speed was estimated at 35 words per miuute. 

The remaining specimens were signalled by a Wheatstone 
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between two of their 
Stations 15 miles apart. 

The results obtained are certainly very promising, and 
indicate that Wheatstone working is a practical possibility. 

In these experiments the received oscillations actuated 
a wireless receiver, which, in turn, acted on a syphon 
recorder, causing the Morse signals to be written in a con- 
tinuous wavy line The accompanying illustrations are 
photographs of the actual received signals, and show the 
dots and dashes recorded in an upward direction in the first 
case, and in a downward direction in the others. 


transmitter, and, although more perfectly transmitted, the 
receiver was not in such good condition as on the first 
occasion. The experiments, however, were preliminary ones 


. only, to obtain some idea of the speed of working. 


Some trouble was experienced at the sending end with 
the make-and-break contacts in the primary circuit, bat in 
spite of this bad effect upon the accuracy of the signals, they 
are distinctly readable at 70 words per minute, although 
practically unreadable at 90 words per minute. 


— -œ e 
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At the latter speed two important limiting factors arose— 
viz., the speed of the syphon recorder at its particular 
adjustment and the rate of sparking at the sending end. 

It is obvious that the trouble at the sending contacts 
can be practically eliminated, and that the rate of sparking 
can be increased. Hence there is every likelihood of good 
signals being obtained at a higher speed thau 70 words per 
minute. | 

So far ав сап be ascertained, the foregoing experiments 
constitute a record advance in the progress of wireless tele- 
graphy working under practical conditions. 

It would be interesting to hear from any of our readers 
who may have observed the signals from these experi- 
menta, which, we are informed, took place on June 25th and 
26th last. 


THE PRESENT POSSIBILITIES 
OF METALLIC FILAMENT LAMPS. 


Тнк difficulty in obtaining supplies of lanips of the 
Tungsten group, coupled with the fact that their present 
working pressure appears to be limited to 100 or 110 volte, 
bas so far put obstacles in the way of their general applica- 
tion. Few consumers at the present stage feel justified in 
incurring the expense of altering their installation in order 
to effect a first economy in use, which is to some extent dis- 
counted by the high price and greater candle-power of the 
lamps supplied, and is ultimately an uncertain quantity, 
owing to the little information available with regard to life 
and durability under ordinary conditions of use. The fact 
that more light is available with less consumption of energy 
also offers little inducement to supply engineers to introduce 
these novelties to those of their consumers who are content 
with the carbon lampe in general use, and certainly whilst 
the first cost of the lamps is high and the supply limited, as 
it appears to be, by conditions other than those of restricted 
demand, their introduction in certain quarters might entail 
some considerable loss to an undertaking before an adequate 
supply and fall in prices would enable it to recoup itself by 
new or increased connections. However, it seems probable that 


^ 
MrTALLIC FiLAMENT Lamps COUPLED IN SERIES THROUGH 
SPRCIAL ADAPTERS. 


increased use of the lamps must precede, rather than follow, 
that adequate supply and reduction in price, to which so 
many engineers are eagerly looking forward as a means of 
regaining lost ground and securing the custom of those 
classes of the community for whom a strong, cheap light 
outweighs æsthetic considerations. In spite of these difti- 
culties, an immediate sphere of usefulness and a good adver- 
tisement for the high efficiency lamp in its present form 
appears to present itself in its application to some of those 
cases where the cost of electric light has rendered a consumer 
dissatisfied and open to the propositions of the gas suppliers. 
Many cases may be found where the introduction of a few 
metallic lamps in long-burning positions would largely reduce 


the total cost of energy consumed in an installation, whilst 
providing increased light. On alternating current systems, 
this may be effected in an inexpensive manner by the use of 
small transformers, which give the necessary pressure reduc- 
tion without excessive internal losses, particularly if it be 
possible to divide the installation in an approximately 
equal manner with regard to the lamps alight at one 
time. Ап auto-trunsformer, similar to those employed 
for supplying alternating current arc lamps, can be 
used, in which the internal losses are so low that 
а large net saving in consumption can be shown. 
For example, with the best grade of magnetic iron now 


ADAPTER ARRANGED FOR COUPLING METALLIC FILAMENT LAMPS 
IN SERIES, USING ORDINARY SOCKETS, 


obtainable three-wire auto coils have been constructed 
capable of dealing with an ont-of-balance current of 3 amperes, 
and in which the losses did not exceed 34 watts. Taking 
the case of a shop or business where artificial light is used to 
a late hour, such a customer is desirable to the Supply 
Authority, but in many lines of business, unable or unwilling 
to pay enough to procure the blaze of light which he 
requires by means of ordinary incandescent lamps. Here an 
opportunity presents itself for the use of current-saving 
lamps, even at considerably greater first cost. With an 
alternating current supply and the installations divided into 
equal groups of about 100 volts pressure by means of auto- 
transformers, an improvement of the following order may be 
anticipated :—Taking 10 30-watt lamps of 32 nominal 
candle-power, the maximum out-of-balance current will be 
about 1:5 amperes. An auto coil to deal with this can be 
obtained for £3, having a consumption not exceeding 3} 
watts. If this voltage reducing apparatus be erected and 
energised at the expense of the Supply Authority the yearly 
cost will be :— 


£3 at, say, 10 per cent. for capital charges and 


depreciation 29 m T , 6s. Od. 
3:5 nu е hours = 30.66 units at, say, 1d. 28. 7d. 


8s. 7d. 


say, 10s. per annum, which should be easily recoverable as a 
rental. The comparison in cost of the lighting between 
carbon and metal filaments per year of 1,800 hours, would 
be as follows :— 


METAL. | CARBON. 
10 32-c.P. 30-watt lamps, 320 с.р. | 10 16-c.P. 60-watt lamps, 160 С.Р. 
10 x 30 x 1.800 10 x 60 x 1.800 


= 540 z 1,080 
1,000 1,000 

540 unite at 4d. .. £9 0 1,080 unite at 4d. . . £18 0 

Extra rental of an auto Say, three renewals of 
coil x .. 010 , lamps (average life 

Say, three renewals of 600 hours), 30 at 1s... 1 10 
lamps (averáge life : — 
600 hours), 30 at 48... 6 0 419 10 

415 10 | 


Showing in favour of the metallic lamp an economy of 
over 20 per cent., with a nominal increase in light of 100 
рег cent. With the introduction of a 16-C.P. unit the above 
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economy could be increased to about 60 per cent. with equal 
illumination. But probably the fact that there is a con- 
siderable saving in the use of the, at present, smallest unit 
above the 16-c.P. carbon lamp, will prevent any great 
demand for smaller lamps. In many cases, dissatisfaction 
with the cost of electricity, particularly in business premises, 
ів as easily remedied by increased lighting as by a reduction 
in charges. Where, owing to the use of direct current 
or other causes, it becomes necessary to burn pairs of lamps 
in series, some attempt should be made to match them in 
order to get equal light and life. "There drawbacke, coupled 
with the necessity of burning two high-pressure lamps at a 
time, render it difficult to extend this manner of using them, 
but there are many instances where an inexpensive fitting 
will make it possible to use two 82-c.p. lamps in series 
instead of a cluster of three 16-c.P. carbon lamps, with a 
great saving in energy, and similarly single lamps cau be 
replaced in pairs by an alteration in the wiring, or, where this 
is undesirable, a pair of series adapters having one contact in 

each, joined by a single flexible cord, can be employed, 
. making it possible to burn two lamps of half the supply 
pressure in series on any two holders. 

In supplying these improved lamps it is not difficult to 
arrange that they shall Бе slightly under-run, which will 
have a beneficial effect upon their life. In several instances 
* Osram " lamps have been burned in this way in pairs for 
800 to 1,200 hours under ordinary conditions, with no 
appreciable loss of lighting power. 

[n their present form the principal disadvantages of these 
lamps are fragility and softening of the filaments when 
heated, making it necessary to hang them vertically 
downward. The possibility of mending broken filaments by 
fusing their ends together is of more interest than real value, 
as it results in shorter active filament and decreased life. 
As an offset to these difficulties the lamp is to be credited 
with an intense white light, very high efficiency, small 
variation with change of pressure, coolness, and apparently 
an average life at least equal to that of carbon lamps, all 
considerations which render it deserving of the attention of 
supply engineers. 


CORRESPONDENCE. 


Letters received by us after 5 p. m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Literary Engineer. 


May I intrude once more upon your valuable space to 
reply briefly to Mr. Sydney F. Walker, who, after accusing 
me of tilting at windmills, tilts at something even more 
chimerical and unstable—the wind itself. Unless my memory 
deceives me, I did not mention in my previous letter Greek 
or Roman literature among the intellectual pursuits which I 
advocated, and am quite at one with Mr. Walker in recom- 
mending the modern classics as an equally efficacious and 
probably more convenient study. 

It is comforting to hear of some one who believes that 
the type of engineer which we have been discussing met his 
final end 30 years ago, but my experience leads me to believe 
that, here in London at least, he is not quite extinct. 

Of course, in Bath they may manage things differently. 


B W. J. H. 
Westminster, S.W., July 12th, 1907. 


I. M. E. A. Con vention. 


Your antipathy to anything municipal is so well known 
by your readers that I should not have taken any notice of 
your scathing criticisms of the I.M.E.A. Convention in 


general, but for the fact that you pay particular attention to 
the part which I took therein. 

In commenting upon Thursday’s proceedings, I note that 
you fail to grasp the significance of the curves given in 
fig. 1 of my paper, but I venture to think that every central 
station engineer who read the paper would be capable of 
realising their meaning, 

As explained in the paper, the curves were obtained 
by plotting the quarterly output and coste. "The slight die- 
crepancy between the curves and the text to which you draw 
attention is due to a clerical error, which unfortunately 
escaped notice in the correction of the proofs. 

Apparently you have also failed to grasp the fact that 
increase in output does not materially reduce the runniny 
costs per unit (which depend upon the size and output of 
plant installed, local conditions, &c.), but does, of course, 
decrease the averaye costs per unit, by distributing the 
standing costs over a larger number of units. I did not 
contend that a curve was necessary to explain the law 
representing the costs of supply, but I think that to 99 
out of every 100 engineers or committeemen, the curve given 
in my paper would be more expressive than the figures which 
it represents. 

Whatever may have been the merita or otherwise of the 
papers read at the Sheffield Convention, I think that few 
who attended it would endorse your opinion as to their being 
* crude and inept,” or begrudge the considerable period of 
valuable time expended in attending the meetings. 


H. R. Burnett, 
Borough Electrical Engineer. 


Barrow-in-Furness, July 10/5, 1907. 


[The reference to antipathy on our part to anything muni- 
cipal is dealt with on page 82. 

We regret that Mr. Burnett's letter compels us to publish 
details upon which our “ scathing criticisms " were based. 

In his paper Mr. Burnett published a form described as & 
quarterly balance-sheet, and distinctly stated that the 
figures obtained from these quarterly balance-sheets are 
plotted as in fig. 1," and yet he farther states that “ from 
the curve A В, fig. 1, it will be seen that the law for the 
costa of supply from these particular works during 1905-6 
was :—Total costs = £2,247 per quarter + 0604. per 
unit sold.“ | 

Both statements cannot be correct, neither can Mr. 
Burnett ascribe the inaccuracy to a clerical error. We 
assumed that the curve was plotted from annual standing 
charges = 4 + 064. running costa, and therefore failed to 
grasp the significance of the term “quarterly costs of 
supply, 1905-6." However, we should not have cavilled at 
this inaccuracy if Mr. Burnett had been correct on the main 
points of his assumption. 

It is quite evident that our criticism was justified when 
it produces the amazing statement in his letter: “ Appa- 
rently you have also failed to grasp the fact that increase in 
output does not materially reduce the running costs per unit.“ 
Of course, as Mr. Burnett states, running costs depend upon 
the size and output of plant installed," but for the 50,000 
units output per quarter smaller plant units would be used 
than for the 300,000 units output, and probably the plant 
load factor would be considerably greater with the larger 
output; both circumstances would considerably affect running 
costs. If stand-by losses are also taken into account, the 
difference will be still greater, but possibly Mr. Burnett has 
included stand-by losses in his standing charges ; if so, then 
we assert that if he had dealt with his method of ascertaining 
stand-by costs, which would have been well within the scope 
of his paper, the value of his production would have been 


considerably enhanced; but if, on the other hand, stand-by ` 


losses were not included in standing charges, Mr. Burnett’s 
statement is doubly amazing. 

Then, again, the figures given by Mr. Burnett do not tally 
with the published records of his undertaking. The total 
working costs for the year were £5,180, so that if we take 
from fig. 1 standing charges £757 x 4, we have a balance 
of £2,152 running costs, which, divided by the total output, 
917,925 units = 0°56d. per unit, not 0:64. From pub- 
lished records we also find that the works coste are made up 
as follows, viz. :— 
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Coal, &c. 045d. = £1,721 

Water and stores me 006d, = 229 

Wages ES РЎ "n 027d. = 1,033 

Repairs and maintenance ... 0:20d. = 765 

Works costs 098d. = £3,748 (actual £3,744). 
Standing charges oo. . £398 x 4 = 1,592 
Leaving, as stated above, running costs... £2,152 


We think, in the interests of the electrical world in 
general, municipal or otherwise, that we are entitled to call 
upon Mr. Burnett to explain the system by which he 
apportions this £2,152 to running costs, and £1,592 to 
standing charges—this we will undertake to publish ; but if 
the mformation is not forthcoming, we must adhere to our 
opinion that the paper was * crude and inept,” an opinion 
which we venture to state will be supported by the 99 per 
cent. of the engineers and committeemen to whom the curve 
given in the paper is claimed as being more expressive 
than the figures which it represents.—Eps. E. R.] 


à 


Johannesburg Municipal Gas, Electrie Supply and 
Tramways Department. 


I notice that the following appears in your issue dated May 
24th, in connection with a resolution passed by the rate- 
payers of Johannesburg on April 20th last :— 


In referring to the Tramway and Lighting Department, it was 
stated that it was over-staffed, the number of whites employed 
being 451 and natives 803. The office staff was: 55 for the general 

t's department, 20 for the traffic manager's department, and 
16 for the treasury department; a grand total of 1,350. 


As this is neither correct nor complete, I give you below 
the correct figures :— 


General manager's staff (technical | 
) .. 84 (not 55) 


and cleri 
Traffic office staff... 18 (not 20) 
Treasury department 16 
White men 451 
Natives sa 755 (not 808). 


Making a total of  ... 1,274 (instead of 1,350) 


The statement omitted to say that the staff of the gas- 
works was included in the above, also a number of white 
men and natives temporarily employed on construction 
works; and as it is likely to give a wrong impression, I 
shall be glad if you will publish this letter. The number 
of men employed in the above department is no larger than 
in similar-sized undertakings elsewhere. 


J. F. I. Thomas, 
General Manayer. 
Johannesburg, June 19th, 1907. 


Making Calcium Carbide in Ireland. 


In reference to Mr. Bingham's letter in your last issue, he 
directly pointe out where the shoe pinches at the very 
commencement by stating that he is managing-director of 
three carbide works—consequently my recent letters are 

ly detrimental to the importation of foreign carbide, 

for which he is practically sole agent.  Evidently his idea 

was to convey the impression that he was the chief and only 

authority on carbide; this being the case, I must request 

Mr. Bingham to point out in detail how it is impossible for me 

to produce carbide at, £5 per ton, under the conditions stated 

in my letter, viz., 500 H.P. nine months in the year at £1 

the H.P., and lime at 12s. per ton ; thisshould be easily done 

by а person with such experience and advantages. Then І 

will prove that it can be done (no endeavouring or I believe 
business about it, à man can believe or dispute anything, but 
to disprove it is quite another thing) ; at the same time I 
shall give reasons why and wherefore ; moreover, there shall 
be no half-truth about it, which is the sum and substance 
of his letter. If Mr. Bingham wishes the public to be 
shown how cheaply carbide can be made I will do so, then 
the public will be able to judge whether J am the novice he 


wishes to suggest. What has first-class practical experience, 
backed by glowing testimonials, done for the carbide industry 
in England? It has been most successful in deceiving and 
in wasting people's money. 

Mr. Bingham's letter was most uncalled for, and unwarranted 
in every respect save one, by my letters clashing with his 
vested interests, of which I had not the slightest intention. 

I think he would have been acting wisely, not only in his 
own interests, but also that of others, to have left well alone ; 
apparently he had doubts on this point, hence the lapse of 
time between June 21st and July 2nd. 

Although I should never dream of advising anyone to 
harness а 100-H.P. water-right for the manufacture of 
carbide, I should have no hesitation in doing so with my 
own money—advantages being on a par with conditions 
specified granted the undertaking would not carry a 
motor-car. 


Manchester, July 13th, 1907. 


W. Antrobus. 


Hydraulic т. Electric Lifts. 


As the compiler of the pamphlet on Hydraulic and Electric 
Lifts published by the London Hydraulic Power Co., I 
Bhould like to make some remarks on Mr. Good's criticisms 
published in your issue of the 5th inst. 

The charges of mis-statements are not justified. 

The pamphlet confessedly deals with principles of con- 
struction in regard to safety and convenience, and with 
methods of calculation in regard to economy. Mr. Good 
has inadvertently done injustice to the contents. Take, for 
instance, the question of safety ; the bad accident to which 
he alludes is, I have no doubt, that mentioned in the 
pamphlet as an instance of the risk due to overbalancing. 
Full particulars will be found in a paper on lifts which I 
read at the Institution of Mechanical Engineers 25 years 
ago. That particular kind of accident cannot happen to a 
lift designed without overbalancing. 

The questions raised in the pamphlet are those of com- 
parative safety. A suspended lift may be reasonably safe 
when every care is exercised, but the pamphlet gives reasons 
for placing the order of merit in regard to safety ag— 


1. Hydraulic ram lift. 
2. Hydraulic suspended lift. 
3. Electric suspended lift. 


There are, I believe, no mis-statements in the reasons 
given. Each reader must judge for himself as to the correct- 
ness of the conclusions drawn. 

Mr. Good considers that an improper use has been made 
of a diagram showing the relative consumption of power in 
working hydraulic and electric lifts, but at the same time he 
admits the accuracy of the curves. The authority for them 
is given. The lines have a relative, not an absolute, value 
in the pamphlet. The relative position of Mr. Good's lines 
will vary with every variation of price, and is not applicable 
to the particuler matter which the diagram in the pamphlet 
illustrates. 

With regard to Mr. Good's commenta on the way in which 
the figures he originally gave have been dealt with in the 
Appendix, I must point ont that the tables which he quotes 
are not given as his, but are part of the comment on his 
tables intended to show that his figures are in substantial 
agreement with the electric curves given in the diagram 
mentioned above. The figures have not been doubled ; but 
if they were halved or doubled, they would still agree with 
the curves. I take it that when Mr. Good states that 20 
up journeys of a lift cost 1d., and 7 down journeys cost 1d., 
it is fair comment to say that the down journey takes three 
times the power of the up journey, and that the power used 
for going up and down—z.c., an all-round trip—would be 
1 +3 = 4, and soon with the series, and in any unit of 
measurement that may be taken. The table to which Mr. 
Good objects is the sum of his figures, and is specifically 
stated to be such ; but, whatever are the actual values, the 
proportions of the series remain, and the context deala with 
the proportions only. 

The quotation from Sir William Preece's remarks is 
inaccurate. After giving various particulars, the words 
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uged were these: “So that from actual experience the cost 
of working an electric lift against a hydraulic lift was, in the 
instance given, ав 1 to 5." 

The whole object of the pamphlet is to put users on their 
guard before they accept as correct general statements with 
regard to the points at issue, without having regard to the 
special circumstances. 

On the question of relative prices for power, the charges 
both for hydraulic and electric energy are competitive ; and 
if it were the case that the price per hydraulic unit is three 
times the electric, it would tend to show how much more 
effective hydraulic power must be for the particular purpose 
for which it is used, as the business is continually increasing. 

Every care was taken to ensure accuracy, and a proof of 
the pamphlet was submitted to Mr. Good before publication. 


E. B. Ellington. 
Westminster, July 11/4, 1907. 


NAMES WANTED.—À correspondent wants to know the 
names and addresses of actual makers of Lyon's liquid stage 
resistances. 

Another correspondent asks a similar question regarding 
the ** Horstman " time switch. 

“ Lift" asks for the name and address of makers of 
* Standard Lift Controllers.” 


PROCEEDINGS OF INSTITUTIONS. 


The Faraday Society. 


AS a pendant to recent discussions on the Ionic Hypothesis and 
Osmotic Pressure, the Faraday Society at its June meeting, held 
on the 25th ult., arranged what proved to be a very. useful and 
illuminating general discussion on The Hydrate Theory of 
Solutions,” under the chairmanship of Prof, S. P. U. Vickering, 
F. R. S., one of the original authors of the theory in the eariy days 
when the subject did not excite anything like the interest that it 
apparently is able to do now. The general trend of the dis- 
cussion, which was prefaced by four admirable papers written by 
Mr. W. R. Bousfield, K.C., and Dr. T. M. Lowry, Dr. J. C. Philip, 
Dr. G. Senter, and Dr. Alex. Findlay, leads one to believe that 
before long the old controversy between the associationists who 
favour the hydration theory, and the dissociationists, who champion 
the ionic theory, will die away in face of a combination of the two 
views, whicb, ав a working hypothesis, more satisfactory than either, 
must certainly commend itself to moderate men at least, on both 
sides. Whether Prof. Armstrong will yield is, perhaps, another 
matter. 

By way of introduction to our report of the discussion, a brief 
summary of the two theories, with mention of the chief difficulties 
standing in the way of each, will perhaps be useful. The hydrate 
theory supposes that when a salt dissolves in water, chemical com- 
bination between the two takes place, the salt remaining in sub- 
stantially the same molecular state asin the solid. According tothe 
ionic theory, on the other hand, a salt in solution is split up, more 
or less completely, into ite constituent elements or radicals, not, 
however, in an atomic, but in an ionic form, one element carrying a 
positive charge of electricity, the other a negative. The main 
objections to the simple hydrate theory are, firstly, it does not 
account for the well-known phenomena accompanying electrolysis, 
the facts of migration and changes of concentration that occur, the 
observation that practically no E.M.r. is necessary to start electro- 
lysis (after allowing for electrode effects), or, in other worde, that 
no work is required to split up a dissolved salt, and so on. Secondly, 
it fails to account for the abnormally high osmotic pressures 
exerted by solutions of electrolytes. The extreme supporters of 
the theory, indeed, maintain that electrolytes have an abnormally 
high attractive action on the water molecules, and by thus rendering 
a proportionally large number of these hors dr combat, во to speak, 
increase the osmotic pressure of the combination. Of this extra 
attraction, however, there is no evidence, and the supposition, 
according to Dr. Senter, fails not only to give a quantitative repre- 
sentation of the behaviour of aqueous solutions, but is further dis- 
counted by the fact that no direct connection between hydration 
and conductivity exista. 

On the other hand, the ionic theory explains the facts of elec- 
trolysis with engaging completeness, and the difticulties in the way 
of accepting it, in its old form, arise from energy considerations. 
A concrete example will make the matter clear. When & molecular 
proportion of potassium chloride is dissolved in water, about 250 
calories of heat are developed. To split up potassium chlorides, 
however, into its constituent molecules requires an absorption of 
105,600 calories. The decomposition of the molecules into atoms 
will absorb still more energy, while a further quantity will be 
required to electrify the atoms and tear them asunder. 
To reconcile this discrepancy between the 100,000 odd 
calories that should be absorbed and the 250 calories 


that actually are evolved, it is necessary to look for some 
powerful exothermic reaction, and this is provided by a process of 
association between solvent and solute. Not, however, simple 
hydration as asserted by the old hydrate theory, but hydration of 
the separate charged positive and negative radicals—this is the 
fascinating suggestion put forward by Messrs. Bousfield and Lowry 
to account for the huge energy discrepency referred to, at the same 
time not disregarding the facts of clectrolysis that imperatively 
demand some sort of ionic dissociation. According to this scheme, 
+ 


therefore, the affinity of the two ionic nuclei, A and the ( for 
water, is the main source of the disruptive force which breaks down 
or ionises the molecule. The separate ions, so to speak, each 
attract, are surrounded by, and finally loaded with, a collection of 
water molecules, and the loading on the two sides of the salt 
molecule tears it asunder. One point only is a little suspicious in 
this otherwise beautiful hypothesis, and that is the very queer way 
in which energy required for dissociation should just about balance 
that yielded by the hydration of the separate ions. This may bea 
chance coincidence, but it is to be hoped that the authors of the 
theory will produce some satisfactory explanation of a decidedly 
stranve fact. 

The question now to be faced is, is there any independent 
evidence that the separate ions of an electrolyte are hydrated in 
aqueous solution? The results of such experiments and calcula- 
tions as have at present been made cannot really be claimed as 
evidence on this point. The most reliable measurements on hydra- 
tion available are those made by Dr. J. C. Philip (who contributed 
to the discussion), based on the diminution in solubility of neutral 
gases in water containing salts and certain other substances, the 
effect of which is to diminish the quantity of “free” solvent 
present. But these experiments are capable of other interpretations, 
and in any case they do not distinguish between total hydration 
and the separate hydration, if any, of the ions. Mr. Bousfield himself, 
from considerations based on the laws regulating the motion of a 
small body through a medium of great resistance has arrived at a 
formula connecting the average radius of & water-loaded ion with 
the dilution. The method is ingenious, but many assumptions have 
to be made, and some of the results are not consistent with those 
obtained in other ways. Perhaps the most convincing evidence in 
favour of the existence of separated hydrated ions is the agreement 
shown by Bousfield and Lowry to exist between the observed heat 
of formation of a salt in dilute solution and the sum of the calcu- 
lated separate heats of formation of the ions. Prof. Pickering 
thinks the agreement savors of reasoning in a circle, proving nothing, 
but it does show that these figures for the ions are additive, and 
80 far lends strong support to the idea that the ions are hydrated 
separately. On the whole, the position with regard to the theory 
of dissolved electrolytes is that while there is no direct evidence 
of a convincing nature in support of the hypothesis, the view that 
conducting eolutions act so by virtue of their containing distociated 
ions separately associated with molecules of the solvent, is one 
which combines the attractive features of the two rival theories, 
while at the same time it eliminates fairly satisfactorily the most 
serious difficulties inherent in each of them. In other words, it is 
а sound working hypothesis. 


Physical Society. 


AT the meeting, held June 14th, 1907, Mr. H. M. Elder, Vice-Presi- 
dent, in the chair, a paper by Mr. Upson, on the “ Electric Arc,” 
was read by the author. It dealt with observations made during 
the past session at the Pender Electrical Laboratory, at the sugges- 
tion and under the direction of Prof. Fleming, F.R.8., with the 
object of elucidating some of the facts connected with the pro- 
duction of electric arcs between cooled metal and carbon terminals, 
in air and hydrogen. Apparatus was exhibited for maintaining the 
arc in various gases, while one electrode was .cooled by means of a 
water circulation. Arcs were described in which the electrodes 
consisted of carbon, copper, iron, and aluminium in different com- 
binations, maintained in air, hydrogen, and coal-gas. With 110 
volts supply, metal arcs in hydrogen took the form of a spark- 
discharge. At that voltage the maximum length of arc it was 
possible to obtain, with current up to 15 amperes, was 0'05 in., 
except where both electrodes were of the same metal. When 
carbon was one of the electrodes a true arc was formed. If carbon 
was negative the maximum length of arc with the above voltage 
was 0'07 in. Volt- ampere characteristic curves were shown for 
arcs in air and hydrogen of length 0°05 in. The slope of the curve 
(amperes horizontal, volts vertical) of the carbon arc in air, is 
much less steep than that of the curve of any arc in hydrogen. 
The former curve cuts the latter in the neighbourhood of 6:5 
amperes. The curve for the arc with carbon positive, aluminium 
negative, in air, is very steep, being equal in this respect to the 
curves for arcs in hydrogen. It was much more difficult to obtain 
а carbon arc in hydrogen with alternating currents; and no arc 
could be obtained when the electrodes were copper positive, and 
carbon negative, with 100 volts supply and frequencies of 50 and 
80. Similar results were obtained in coal-gas. Experiments were 
tried to determine how long the arc could remain extinguisbed 
without losing tbe power of restarting itself when the electro- 
motive force was again applied. With cored carbons tbe time of 
interruption was greater than with solid, and both were much 
greater than that for the copper-carbon arc. 1n hydrogen the 
copper-carbon arc could not be made to restart itself if the electro- 
motive force was removed for more than 0'04 of a second, and for 
this arc the minimum interruption possible was far ehorter than for 
any carbon arc in air. 

Mr. W. DUDDELL said the characteristic curves for arcs in coal- 
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gas or hydrogen were steeper than those in air, and therefore arcs 
in coal-gas were more suitable for the production of oscillations. 
He had noticed the phenomenon of an arc between two cored 
carbons re-lighting,'and said that on high-voltage circuite the length 
of time was considerable, and amounted in some cases to seconds. 

Mrs. AYRTON said it was difficult to arrive at any general con- 
clusions from the author's curves. The steep parts depend not only 
on the composition of the electrodes, but on their size and on the 
length of the arc. The author had only used short arcs, which, 
with carbons, only gave the flat part of the curve; with metal- 
carbon you got the steep part. 

Mr. ALEXANDER RUSSELL agreed with the author that coal-gas 
was very unsuitable for experiments with the arc. He had recently 
been experimenting with high-voltage alternating arcs in coal gas, 
and in most cases the enclosing vessel was soon filled with black 
cobwebs, When, however, the high-voltage high-frequency arc 
between iron-iron electrodes was shunted by a Leyden jar in series 
with a small coil of wire, the discharge between the electrodes 
became simply a torrent of sparks and no appreciable quantity of 
soot was formed. The difficulty the author experienced in certain 
cases in obtaining an arc was due probably to the low voltages used. 
When high voltages were applied it was easy enough to maintain 
an arc. In Dr. Simon's Laboratory at Gittingen, with the help of 
& motor-generator, 3 or 4 amperes of direct current could be 
obtained at 5,000 volts. The results already obtained were of great 
importance. 

Experiments were then exhibited by Dr. J. A. Fiemine, F. R. S., 
with the Poulsen arc as a means of obtaining continuous electrical 
oscillations. Dr. Fleming showed and described an apparatus for 
forming an electric arc in an atmosphere of coal gas between a 
carbon rod kept in slow rotation and a cooled copper anode, the 
arc being formed in a magnetic field of 600 to 1,000 C. (l. S. units. 
The arc was supplied with continuous current at a pressure of 400- 
500 volts. A condenser of 0:003 mfd. capacity, in series with an 
inductance of 200,000 cm. was shunted across the arc, and experi- 
mente shown to prove the existence of high frequency oscillations 
іп the condenser circuit. А long resonance helix of insulated wire 
was then joined to the condenser circuit, and when tuned to it, 
created a powerful high frequency field round it in which vacuum 
tubes glowed briliant)y. By vibrating orrotating a neon vacuum- 
tube of spectrum type near the helix, and showing that the band or 
disk of light was cut up by dark spaces, Dr. Fleming supported the 
contention tbat the oscillations so produced were not absolutely 
uninterrupted, but cut up into groups. Another experiment was 
shown to confirm this. The oscillations produced by the arc in one 
circuit was caused to create secondary oscillations in another circuit 
in which was a condenser shunted by one of Dr. Fleming's oscilla- 
tion valves and a telephone. The valve rectified the secondary 
oscillations, and if they were abeolutely continuous the telephone 
would be traversed by an uninterrupted direct current. But as a 
fact, & discontinuous sound was heard in the telephone which 
could only arise if the primary oscillations came in batches or groups. 

Dr. Fleming then gave some figures showing the kind of values 
obtained for the efficiency of transformation of continuous to 
oscillatory current by the arc, and compared them with similar 
measurements for the spark method. 

Mr. W. DUDDELL pointed out that it was possible to obtain coun- 
tinuous oscillations with & musical arc using high frequencies. He 
questioned Dr. Fleming’s statement that the power put into the arc 
was equal to the product “ a v," and eaid that the power should be 
measured with a wattmeter. 

Mr. A. CAMPBELL remarked that Mr. Altberg in Odessa bad 
lately shown that sparks of high oscillation frequency produced 
actual air vibrations of the same frequency, and by measuring the 
wave-lengths of these air vibrations by diffraction methods he had 
been able to determine the high frequency. | 


Dr. ЕгцЕмтнө, in reply, said he was prepared to accept Mr. 


Duddell's criticism that the power put into the Poulsen arc should 
be measured with the wattmeter. The really important matter, 
however, was the reason why the metal-carbon arc in coal-gas could 
produce oscillations of so much higher frequency than the carbon 
arc in air. This he thought was intimately connected with the 
slope of the characteristic curve. 

Mr. Rorro APPLEYABD exhibited a direct-reading conductivity- 
bridge for testing rods of steel or other material, where there is 
considerable range of conductivity between successive specimens, 
and where it is necessary to eliminate the resistance of end 
contacts. | : 

Мг. A. CAMPBELL said he had used the author's conductometer 
and testified to its convenience. He objected, however, to the 
measurement of conductivity in terms of Matthiessen's standard, 
and suggested that for work with nickel steels, &c., the bridge should 
be graduated in resistivities. 


AN IMPROVED ELECTRO-MAGNETIC 
BUZZER. 


THE ordinary form of vibrating tongue for electric bells, &c., works 
on the principle of periodically opening tbe circuit automatically. 
For certain purposes, however—such as the operation of several 
instruments in series—a shunt circuit is arranged, which cuts out 
the electro-magnet as soon as the armature has been attracted. 
This method requires an excessive current, and in order to avoid 
this drawback the two arrangewents shown in figs. 1 and 2 have 
been recently put on the market by Mesers. Siemens & Halske 


(Ammon's patent). In fig. 1, м is a horseshoe electro-magnet with 
two windings arranged bifilarly and connected, so that on first 
depressing the key T the battery B only sends current round one 
winding. This current attracts the armature, and an equal current 
then paeses in the opposite direction round the second winding and 
so demagnetises the core, and the armature springs away again. 

In fig. 2, two electro-magnets are employed in order to avoid the 
use of & spring, and the iron armature is balanced and lightly 
pivoted at а, so that it is free to come to rest in any position. On 
depressing the key T a current flows round M, and the armature is 
attracted and touches contact к. Atithis,instant two additional 


Fia. 1. 


Fic. 2. 


current paths exist—one round the second winding on (which 
causes м to be demagnetised) and the other round му, whiclf 
becomes magnetised and causes the armature to bresk contact at к. 
It is clear that the action will repeat automatically, in whatever 
position the armature may be, on switching on. The arrangement 
works satisfactorily with large or small currents, without adjust- 
ment and without sparking. This sparklessness is due to the fact 
that the two windings on M form a condenser bridging the 
spark gap. 


LEGAL. 


UNITED Motor INDUSTRIES v. C. A. VANDERVELI. & Co. 


WE briefly referred to the opening of this case last week. Mr. 
Montagu Lush, K.C., and Mr. Hy. S. Macardie represented the 
plaintiffs; Mr. Hamilton, K.C., and Mr. Holman Gregory appeared 
for the defendants. 

In opening plaintiffs’ case, Mr. LusH explained that in 1901 the 
plaintiffs were selling dry accumulators, which they had been 
getting from Paris, but it was then mentioned to them that the 
defendants were making a useful ignition accumulator. Up to that 
time the dry battery had been used, and defendants’ accumulators 
were the commencement of the ignition accumulators which had 
become so popular, Plaintiffs approached defendants. There was 
obviously a fature for ignition accumulators, and the plaintiffs were 


‘desirous of building up a business in them. Their idea was to 


identify them with some name by which they would become known 
to the public, and by which it would be known that they could be 
got from the United Motor Industries, Ltd. They negotiated with 
defendants to make the accumnulators and sell them exclusively to 
them, they, on their part, to build up a large business by extensive 
advertising. The accumulators were to be known by tbe name of 
the ''Castle," plaintiffs selecting that name because their works 
were situated in Castle Street, and the negotiations eventuated in a 
written agreement, dated October 12th, 1902, whereby the plaintiffs 
during the year 1903 guaranteed to take not less than 1,000 accu- 
mulators from the defendants, who were to make them in a special 
form, with a specially designed plate and the word Castle 
moulded in a conspicuous manner. Defendants, on tbe other hand, 
were not to supply the same accumulator to any other firm 
whatever, or to supply accumulators of similar capacity to persons 
at a lower price than that at which tbey sold the Castle” 
accumulators to plaintiffs. Defendants, however, were to be at 
liberty to make and sell accumulators providing they did not sell 
them as the “Castle.” The United Motor Industries, Ltd., on 
their part, undertook to sell no accumulators as the “Castle " 
except those manufactured by the defendants as long as the quality 
was sustained and deliveries were adequate, and defendants 
undertook not to divulge that the Castle accumulators were 
made by them. It was anticipated that this would result in a very 
large business being done to the mutual advantage of the two 
firms. The word Castle" was registered by the plaintiff company 
as the trade mark, and they spent very large sums indced in adver- 
tising. The “Castle” accumulators thus acquired а good reputa- 
tion in the trade, and the defendants, of course, knew that the 
real value in the business to the plaintiffs was that they became 
known to be the property ofthe United Motor Industries, Ltd. 
His (counsel’s) contention, therefore, was that the words in the 
agreement by which defendants undertook not to divulge that they 
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manufactured the Castle accumulators meant that at no time 
was itto be lawful for them to suddenly publish to the trade 
that they had been making them.  Defendants made and 
sold another accumulator, known as the C.A.V. accumulator. 
In order to prove that, although the written agreement extended 
over а single year only, defendants, who continued to make and 
supply the plaintiffs with the “Castle” accumulator, recognised 
and acknowledged that its terms were still binding upon the two 
firms, counsel referred to correspondence which ensued upon com- 
plaints by plaintiffs as to rumours which gained currency in the 
Midlands that defendants were the makers of the Castle” accumu- 
latore. The defendants, he said, admitted that they supplied the 
plaintiffs under the agreement during 1903, but they asserted that 
since that year they had simply sold accumulators to the plaintiffs 
in the ordinary way of business, affixing the word Castle at 
plaintiffs! verbal request. In other words, they said that the 
obligation upon them not to divulge that they were the manu- 
facturers lasted for one year only, and that afterwards they had 
liberty to do exactly what they choose. They did not take that 
view, however, in April, 1905, for they then wrote saying they bad 
enjoined upon their representative in the Midlands to be careful 
not to say that the C.A.V. accumulators were identical 
with the Castle accumulators; and in May they altered 
the label of the C.A.V. accumulator in order that there 
might be no confusion. Harmonious relations thus con- 
tinued between the firms down to July, 1906. For five 
years the plaintiffs had been advertising the ''Castle" accumu- 
lators, and, having bound the defendants down not to divulge that 
they were the manufacturers, the business was theirs, and they 
were entitled to the benefit of the care they had taken, and the 
money they had expended, in building it up. On April 30th, 1907, 
however, the defendants advertised the fact that they were the 
manufacturers of the Castle accumulator as sold by the plaintiffs, 
that they were no longer supplying that firm, and that the same 
accumulator would be sold by them as the C.A.V. accumulator. 
That, counsel declared, was an absolutely flagrant breach of their 
undertaking, and was a deliberate attempt to try to take from 
"plaintiffs the fruits of a long and successful effort to develop the 
" Castle" business. He asked the jury to say that the plaintiffs 
were entitled to succeed in their action, and to find a verdict in 
their favour. 

Evidence was adduced in support of counsel's statement. 

On Tuesday, July 9th, Mr. HAMILTON, K. C., presented the case 
for the defendants. He said that the point for the determination 
of the Jury was whether the transactions which took place between 
the parties after 1903 were attended by the restrictive term that 
the defendante were not to disclose the fact that they were the 
manufacturers of the “Castle” accumulators. The plaintiffs asked 
them to say that there was a renewal of the agreement, although 
there was not one word said about renewal, and although the two 
parties were dealing with one another simply in the ordinary way 
of maker and customer. For several years the United Motor 
Industries bought from Messrs. Vandervell what was admitted 
to be an excellent article; and they dealt to a large 
extent, and their friendly relations continued down to the 
end of 1906 or the beginning of 1907. At the end of 
1906 Mr. Smith, the manager of the plaintiffs, learned that 
Messrs. Vandervell were selling, as they were entitled to do, 
his own goods, and had secured a contract to supply the 
Daimler Co. with coils, The plaintiffs thereupon com- 
menced to manufacture their own accumulators at their 
works in Coventry, and to sell them under the name 
of Castle.“ That was a breach of the agreement of 1902, if 
it still existed. In course of time Messrs. Vandervell found this 
out, and they asked the plaintiffs what they were to understand by 
it. They got an answer on April 18th, in which Mr. Smith, 
plaintiffs manager, said :—'' The sole reason why we made the change 
was because, rightly or wrongly, we felt there was another competitor 
springing up under our own eyes in а somewhat important branch 
of our business, viz., the coil business; and, whilst we fully recog- 
nise the right of the competitor to spring up and give us as bad & 
time as they are able, we do not feel justified in continuing 
to support that rival, or even to some extent to supply them with 
ammunition to fire at us. I can assure you thie is absolutely the 
sole reason of our change." Having been cast adrift like that, and 
having acquiesced in it, because Messrs. Vandervell recognised that 
there was no agreement binding upon them at that time, defendants 
proceeded to advertise their own accumulators. It was most 
unreasonable to suggest that Messrs. Vandervell were to be bound 
by the agreement, and must not at any time divulge that they 
made the Castle accumulators, whilst the plaintiffs were to be at 
liberty to do just as they liked. 

Mr. Justice WALTON, in summing up on Wednesday, July 10th, said 
that plaintiffs contended tbat all orders given after 1903 were given 
subject to the terms of the agreement of 1902, that the defendants 
should not divulge that the accumulators were made by them; and 
defendants, on the other hand, said that all they undertook, at the 
most, was not to disclose the fact so long as their business relations 
continued. The jury, before finding a verdict for the plaintiffs, must 
be satisfied that there was an agreement, not necessarily in words 
and certainly not in writing, but which was understood by both 
parties that defendants bound themselves not to disclose at any 
time that the accumulators supplied after 1903 were made by them. 
If they thought the evidence was sufficient to establish such an 
agreement, then the defendants were liable, because after the 
business relations ceased they advertised the fact that they were the 
makers of the Castle accumulators. He, therefore, asked the jury 
to say whether there was an implied term that the defendants should 
not at any time, even after business had ceased between the parties, 
divulge that the accumulators were made by them, 


The jury found that there was such an implied agreement, and 
they returned a verdict for the plaintiff, assessing the damages at 
one farthing. 

His 5 reserved judgment in order to hear arguments by 
counsel. 

On July 11th, Mr. Los, K. C., on behalf of the plaintiffs, claimed 
to be entitled on the finding of the jury to an injunction restraining 
defendants from further advertising themselves as the makers of the 
Castle accumulators, with costs. 

Mr. Hamitton, K. C., contended that the jury's verdict meant 
that the action never ought to have been brought. It was not 
brought to vindicate any real wrong. Не asked his Lordship to 
deprive plaintiffs of their costs, to require them to pay defendants’ 
costs, and to refuse to grant the injunction. 

His LonRpsHIP reserved judgment till Monday, when he said he 
thougbt the fair meaning of the verdict was that an action for 
damages ought not to have been brought, bat he could not regard 
the action for an injunction as frivolous, and he thought the 
plaintiffs were entitled to judgment for their injunction, and one 
farthing damages, and that in the matter of costs, justice would be 
done to all parties if they had judgment with costs, except as to 
two-thirds of the cost of the trial. 


UNITED INCANDESCENT Lamps AND ÉLECTBICAL Co., LTD. 
(Bupa Ревтн), v. TANQUERAY. 


In the City of London Court, on Friday last, an action was brought 
against defendant, J. T. Tanqueray, lately trading as the Wholesale 
Supply Co., Bond Street, to recover the sum of £24 for incan- 
descent electric lamps supplied. 

Mr. Ермомрзох, plaintiffs’ counsel, said that they were repre- 
sented by Mr. H. G. Mayer, the company carrying on business in 
Hungary. The defendant endeavoured to carry on an electrical 
business in the West-end of London under the name of the Whole- 
sale Supply Co. He commenced in the early part of last year, and 
he had an electrical department there, according to his note- 
paper. Within a few months the defendant had ceased to carry 
on that business. Defendant wrote to the plaintiffs and discussed 
the purchase of 50,000 electric lamps of the mushrobm shape. It 
was the defendant's desire to obtain a large supply, as he was 
appointing agente and was sending travellers with them throughout 
the length and breadth of England. He was to sell them at a 
price which would reserve to the defendant a liberal profit. In 
the course of certain negotiations which went on, the defendant 
asked if the lamps were the same as those certified by the West- 
minster Electrical Testing Laboratory. Mayer said he thought 
they were, but that he could not guarantee them without g 
inquiries. Considerable quantities of mushroom lamps were 
supplied, and they were sent to different parts of England. A 
large quantity of the lamps was returned because of the delay in 
the delivery. There was good ground for that complaint, because 
the time occupied in getting the lamps from Hungary was much 
longer than the plaintiffs imagined would have been the case. 
Plaintiffs took them back because other firms in Manchester were 
clamouring for them, and they had all since been sold. Defendant 
had complained that while the lamps were guaranteed to burn for 
1,000 hours on low voltage, and 600 hours on high voltage, in 
many cases they only burned for a few hours, Defendant had said 
that he had many complaints. It was contemplated that the sale 
by the defendant would amount to 50,000 lamps for the first twelve 
months. А merchant at Hastings sent an order for 700 dosen 
lamps, and when they were delivered to the defendant's traveller 
in Hastings, he had gone. One merchant had sold as many as 
332,000 lamps. 

Mr. Н. G. Mayes, 67, Aldersgate Street, plaintiffs' representative 
in London, said that when he first discussed the matter, he told the 
defendant that he had a certificate from the Westminster Elec- 
frical Testing Laboratory, to the effect that specimens of the 
lamps had been burned for 500 hours, and that they had burned 
satisfactorily according to the vouchera of Mr. Lancelot W. Wild, 
the chief electrician to the Electrical Testing Laboratories, Ltd. 
That certificate referred to the pear-shaped lamps, and not to the 
mushroom lamps. : 

In cross-examination, WITNESS admitted that he had been 
bankrupt, but he was discharged. The plaintiff company employed 
7,000 people making incandescent lamps, electric motors and other 
electrical appliances. The mushroom-shaped lamps were a novelty, 


` and he and the defendant were both anxious to push it. He 


guaranteed that the pear-shaped lamps would burn for 1,000 hours, 
lower voltage, and 600 hours higher vol , but not the mushroom 
lamps. Defendant returned some of the lamps as bad, but one of 
them had been burning in his (witness's) office for 18 months, and 
was still good. They did not consume more energy than 33 watts 
per с.р., and there was no ground for the suggestion that his lamps 
used an excessive amount of electric current. 

The defence was a charge of fraud and misrepresentation, and 
that the orders for the lamps were only given because of the 
certificate. Mr. Tanqueray said that Mr. Mayer very distinctly 
told him that the certificate referred to the mushroom lamp, and 
not to the pear-shaped lamp. In consequence of the lamps being 
defective he had lost £75. He had raised a counterclaim for £112 
for all the damage which he had suffered. Plaintiffs supplied him 
with hundreds of copies of the certificate, and he had sent them 
out to customers in all directions. That had brought him into 
great trouble in a business way. He employed twelve travellers, 
to one of whom he paid £4 a week. 

Mr. NoBMAN KmNOWLES, an electrical expert, with 15 years’ 
experience, said he had examined the lamps supplied by the 
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pa and he found them defective. Quite 50 per cent. of the 
amps tried went out before they had burned 600 hours. 

In answer to tbe counterclaim, Mr. Max HAck ERB, of Manchester, 
said he had sold 300,000 of the mushroom lamps supplied by the 
plaintiffs, and he found them satisfactory, repeat orders following. 
None of them were faulty. 

Mr. ALEX. Dawson, electrical engineer, Rose Grove, Manchester, 
said he had also sold plaintiffs mushroom lamps, for which he 
obtained a better price than any other. 

The Jury stopped the case, and said they could not see that the 
defendant had suffered any damage. 

Judgment was accordingly given for the plaintiffs on their claim 
(subject to formal proof before tbe Registrar of the delivery, &c.), 
and for the plaintiffs on the counterclaim, with costs. 


THB ATTORNEY-GENERAL (BIRKENHEAD CORPORATION) v. MERSEY 
Ratnway Co. 


Tux controversy between the Birkenhead Corporation and the 
Mersey Railway Co. as to the powers of the latter to run motor- 
omnibuses, which had already been before the Courts on several 
occasions, was before the House of Lords last week on an appeal 
from a decision of the Appeal Court of December, 1906. Their 
Lordships have unanimously allowed the appeal. The Lord 
Chancellor, in announcing thie decision, said (according to the 
Times report) that the respondent company had been running a 
number of omnibuses in the town, and their justification was that 
the omnibns service was incidental to, and consequential upon, their 
railway system. It bad been laid down in that house that a business 
which in itself would be ultra vires might be within the statutory 
powers of a railway if it were merely ancillary and incidental to the 
railway. This service of omnibuses, however, in his Lordship's 
opinion, was not fairly incidental to the railway enterprise. In sub- 
stance it was an undertaking to enable tbe railway company to com- 
pete with the ferry across the river. The undertaking entered into 
in the Court of Appeal was impracticable, and could not he 
supported. 


WHITAKER r. FAVELL AND THE NOTTINGHAM Gas AND ELECTRIC 
Егттікав Co., LTD. 


AT the Nottingham and Notts. Assizes last week, E. Whitaker, 
A.LE.E., electrical engineer, Nottingham, claimed £500 from 
W. W. Favell, Rood Lane, London, and the Nottingham Gas and 
Electric Fittings, Co., Ltd., for damages in respect of breach of 
warranty in connection with coils of wire supplied for the purpose 
of an electric installation. There was a counter-claim for £32 odd 
for goods supplied. In opening the case for plaintiff, counsel said 
tbat in April of last year plaintiff's tender to install electric light 
in the Bentinck Hotel, Nottingham, was accepted by Messrs. 
Allsopp. Plaintiff gave the orders for materia] and wire to Messrs. 
Favell, and the supply of these went on from May until September. 
During that time defendant Favell, who had carried on business 
under the different names of the Nottingham Gas and Electric 
Stores and 8. Haynes & Co., transferred it to the otber defendants. 
On October 3rd the wiring was finished, but when the Corporation 
test was made defects were found. There were leakages in all 
directions. Some of the wires were taken out of their tubes, and 
the insulation tested, and it was found to be very weak indeed. 
Parts of the wire were then sent up to London for examination, 
and their resistance was found to be much less than it should 
have been, and much less than was stated on the guarantee 
labels attached to the coils. The owners of the Bentinck 
Hotel had claimed £96 14s. from plaintiff for labour of 
replacing coils and for loss of business. Plaintiff, in his evidence, 
said that no particular wire was specified in the contract. He did 
not test the wire when it came. It was not the custom to do so. 
There was nothing in its appearance to suggest that it was not 
satisfactory. He never used any other wire for the Bentinck Hotel 
than that supplied by defendants. According to a report in the 
local Press, plaintiff was cross-examined as to the method of putting 
tbe wire in. Mr. Neilson, counsel for the defendants, suggested 
that the proper way was to put the tubes in first and pull the wire 
through after the plaster had dried. Plaintiff said that that was 
not done one time out of ten. In the present case both were put 
in together. It was quite possible that wires might be damaged 


in being ed out of the tubes. Plaintiff also said that of the 
2,200 y used in the installation only 440 yards had been 
re-installed. 


Mr. Е. Н. Сомровт, mains superintendent, Nottingham, gave 
evidence as to the installation failing to pass the working test. 
The whole of the lighting had not yet been finally passed. 

Mr. Henpent Тлгвот, city electrical engineer, had tested certain 
short lengths of wire submitted to him, and declared it absolutely 
useless for wiring premises fora pressure of 200 volts. 

After other evidence as to the unsatisfactory result of the test, 
Mr. W. O. Hickson, the architect, explained that certain repairs 
were necessary owing to the defective installation. ' 

Mr. PoLLARD, manager in Nottingham for Messrs. Allsopps, the 
owners of the hotel, said they took off а sum of £62 10s. from the 

terant'srent in consequence of the disturbance of trade. They also 
claimed £16 for loss of profit. | ' 

Plaintiffs foreman, who did the wiring himself, testified to the 
efficiency of the work. 

COUNSEL for the defence submitted that the wire was badly put 
in, and that it could not have been bad in iteelf. Large quantities 
had been madeand sold without any complaint being received. 


Mr. J. T. MAYFIELD, of Cannon Street, London, said he bad had 
upwards of 30 years’ experience in electrical engineering. There 
was nothing in the external appearance of the wire, which bad been 
tested in London, to suggest that it had been damaged. He had 
himself tested coils of the same make and grade, and found them 
satisfactory. 

Mr. A. E. Faves, director and manager of the defendant com- 
pany, stated that plaintiff did not specify any particular cable for 
the contract for the Bentinck Hotel, and he was supplied with the 
same wire as he had been accustomed to receive from them. In eross- 
examination, the witness said the company procured the coils from 
the agent, a Mr. Strauss, aud not the maker. He denied that they 
had mixed up any cables of inferior quality with the consignment 
obtained from the agent Strauss. 

His Logpsuip said he was driven to the conclusion that the fault 
was in the actual wire itself, and not in the handling of it by 
plaintiff, or the condition of the premises at the time the installa- 
tion was made. He gave judgment for plaintiff for £71 13s. 8d., 
and for defendants on the counter-claim for £32 6s. 8d. 


PARLIAMENTARY. 


Third Reading.--In the House of Lords on July 11th, the 
London United Tramways Bill was read the third time and passed. 

Telegraph (Money) Bill.—In the House of Commons last 
Friday, this Bill, as amended in Standing Committee, was con- 
sidered at some length. Mr. Bowles moved an amendment to pro- 
vide that in any one year not more than £1,500.000 of the £6,000,000 
should be spent. The Postmaster General said that he could not 
accept the limitation, and it was rejected by an overwhelming 
majority. Mr. Cox moved the reduction of the capital sum to be 
authorised from £6,000,000 to £3,000,000. This aleo was rejected 
by a big majority, and the debate was then adjourned. 

The Radio-Telegraphic Convention.—In the House of 
Commons on 11th inst., Sir E. Saesoon asked the Prime Minister 
whetber be would consider the expediency of affording the House 
an opportunity for a debate on the report of the Select Committee. 
Sir H. Campbell-Bannerman thought tbat, as the Government had 
met the desire of the House by appointing a Committee of Inquiry, 
and as every opportunity had been afforded to the Committee for 
investigating the subject, they could not give any more Parlia- 
mentary time to it. 

Communication with France.— It was stated in the House of 
Commons last week that the question of a reduction in the 
telegraphic and telephonic charges for communication between this 
oountry and France was now under examination; but there were 
diffivalties, financial and other, so that the Postmaster-General 
could mot at present make any statement on the subject. 

Central London Railway Bill.— On Tuesday this Bill came 
before the House of Lords Committee (Earl of Onelow presiding), 
and was ordered to proceed. "The Bill authorises the construction 
of a railway in the borough of Hammersmith, and of a subway at 
the Bond Street Station of the railway. 

Richmond (Surrey) Electricity Supply Bill. — This Bill 
came on Tuesday before the Earl of Onslow's Select Committee of 
the House of Lords, and was ordered to go forward. The Bill 
authorises the company to carry out the undertaking of the Corpo- 
ration in respect to the supply of electricity in the borough. 

North Metropolitan Electric Supply Bill.—On Tuesday this 
Bill for the transfer of undertakings from companies and local 
authorities and the supply of current to railways, came before the 
House of Lords Committee (Earl of Onslow presiding) and was 
ordered to proceed. The Committee struck out the special clause 
granted by the House of Commons Committee to the Metropolitan 
Water Board in regard to electrolysis. 

Liversedge Electric Lighting.— The Bradford Corporation 
have deposited a petition asking to be heard in opposition to the 
Liversedge Electric Lighting Order. 


— 


Bauxite in the Southern Parts of the United States. 
A report has recently been published by Mr. E. К. Judd, of the 
bauxite pits which occur along the valley of the River Coosa from 
Adairsville in Georgia, to Jacksonville in Alabama. This district 
is much less productive than that in Arkansas, where bauxite is 
mined, but the ore is much purer. The southern bauxites are 
found in irregular funnel-shaped pockets, which are from 200 to 
500 ft. across at the surface, but less than 100 ft. wide at a depth of 
76 ft. The bauxite is mined chiefly in three places, two in Georgia, 
and one in Alabama. At one particular mine the ore is so pure 
that 5 tons of bauxite are obtained from every 6 tons of the 
mineral. The hardest specimens of bauxite are sent directly to 
Niagara Falls for the manufacture of the artificial abrasive known 
as alundum.“ The crude mineral is generally separated by a wet 
process into clay and bauxite, and the bauxite is then dried in a 
revolving tubular furnace fed with wood fuel. The best quality 
contains from 56 to 58 per cent. of Al,O,, and about 8 per cent. of 
SiO,; the second quality contains 50 per cent. of Al, O, and 12 per 
cent. of SiO, ; both grades containing less than 1 per cent. of iron. 
е hard varieties are said to contain less than 2 per cent. of 
silica. 


R 


92 THE ELECTRICAL REVIEW. 


[Vol. 61. No. 1,547, Jury 19, 1907. 


THE L.C.C. AND SURFACE ECONTACT 
TRACTION. 


Past proposals for extending the L. C. C. tramway 
system have so frequently involved a perpetuation of 
the costly conduit system, that one gives vent to a sigh of 
relief at the signs of awakening evidenced by the latest 
recommendation of the Highways Committee. 

The consideration of a report by this Committee in 
reference to the matter, was postponed on Tuesday for a 
week, in accordance with the Council's standing orders. 


The Committee’s report states that in view of the large amount 
of tramway work remaining to be done, and the necessity for 
economy owing to the heavy financial commitments of the Council, 
it is essential to adopt a less expensive system except in cases 
where special circumstances make it necessary to use the conduit 
method. The Committee feel thisto be very necessary, particularly 
in view of recent facts as to the difficulty of estimating the precise 
costs of the conduit system, owing to the impossibility of ascer- 
taining inadvance exactly what works are necessary in relation to the 
removal or alteration of underground pipesand mains. Having had 
before them information respecting various types of surface-contact 
systems, it appeared to the Committee that, generally speaking, the 
most satisfactory routes were secured with the G.B. method, which 
has been in operation at Lincoln for about a year, and which was 
inspected by them in May. Since then fall reports had been con- 
sidered in regard to the working results of the system, and also 
upon its merits compared with other surface-contact methods. The 
cars can be fitted with ploughs or with trolley arma in addition to 
the contact skates, so that arrangements can be made for through 
services of cars on the conduit or trolley tramways. It would be 
in the interest of the Council to lay an experimental line on the 
G.B. system, which is estimated to cost £10,500 per mile of single 
track, as compared with £17,000 for the conduit and +9,500 for the 
overhead trolley, these prices being exclusive of cables, &c. The route 
proposed for the trial is between Aldgate and the county boundary 
at Bow Bridge, a total length of about three miles of double line. 
The Committee have been in communication with the G.B. Surface 
Contact Co. as to the terms on which the company would be pre- 
pared to agree to the use of the system. The details are briefly as 
follows:—(1) The Council to pay to the company a royalty at the 
rate of £500 a mile of single line in respect of the reconstruction 
and working on the '' G.B." system of traction of the existing horse 
lines in Whitechapel Road, Mile End Road and Bow Road; (2) 
the same royalty to be paid in respect of tramways constructed 
or reconstructed for this system up toa total length of 30 miles, 
including the Aldgate to Bow lines; (3) a royalty at the rate of 
£250 a mile of single track to be paid in respect of tramways so 
constructed or reconstructed beyond 30 miles and up to a total of 
50 miles; (4) а royalty at the rate of £150 amile to be paid on 
all lines on which the system is to be used beyond a total of 50 
miles; (5) the royalty in respect of the Aldgate to Bow tramways 
not to be payable by the Council until 12 months after the opening 
of the lines for public traffic, and then only if the system 
works satisfactorily and the Council decides to retain it. 
The Committee have been in communication with Dick, Kerr, 
and Co., whose tender was accepted last January for the 
roadwork and  platelaying for the reconstruction of the 
tramways in Bow Road, between Coborn Road and Bow 
Bridge, as to the terms upon which they would be prepared to 
reconstruct the whole route from Aldgate to Bow on the “G.B.” 
system. Asa result this firm has submitted a tender amounting to 
£48,618 68. 11d., which includes a provisional sum of £5,000. In 
addition, there would be a sum of about £3,000 for royalties at the 
rate of £500 a mile of single line which amount covers all patent 
rights involved in the use of the system, about £11,000 for rails, 
and £3,000 for the supply of special track work. This makes the 
total cost for the track work for the whole length of about six 
miles of line about £66,000, or £11,000 a mile of single track, com- 
pared with the cost of about £19,000 & mile which it is estimated 
would be involved by the adoption of the underground conduit 
system of traction from Aldgate to Coborn Road. It should, how- 
ever, be borne in mind in considering these figures that, the 
difficulties on this particular route are exceptional, whether 
conduit ог surface-contact traction is adopted, and the 
figures above referred to, therefore, are not a fair comparison 
of the respective cost of these two systems under normal con- 
ditions. It was originally intended to reconstruct the tramways 
from Aldgate to Cambridge Road on the underground conduit 
system of traction, and from Cambridge Road to Bow Bridge on 
the overhead trolley system of traction. The cost of the track 
work and overhead equipment, would, on this mixed system, have 
amounted to about 468, 000, as compared with about £66,000 on 
the G. B.“ surface-contact system. It should, however, in making 
this comparison, be borne in mind that the Stepney Borough 
Council has refused to consent to the overhead system between 
Cambridge Road and Coborn Road, and if the conduit system were 
also adopted on this part of the route, and overhead traction from 
Coborn Road to Bow Bridge, the figure of £68,000 above-mentioned 
would be increased to about £92,000, and the saving for the whole 
route by adopting surface-contact traction would be about £26,000. 
The Committee submit a number of recommendations which are 
intended to give effect to the proposals already set forth, the total 
expenditure amounting to £122,210, of which the sum of £13,850 
35 for cables and ducts and £50,000 for the erection of a car-shed at 

w. 


The G. B.“ is one of the most promising of the surface 
contact systems, as evidenced by its satisfactory performance 
at Lincoln. Whether it will prove equally satisfactory 
under the strain of London traffic conditions remains to be 
proved, but if its sponsors are given a reasonable chance, we 
have no doubt as to the favourable result in comparison with 
the conduit system, which everybody knows was costly to 
construct, but which we believe, as everybody does not know, 
is proving also very costly in the matter of upkeep and 
operation. 


BUSINESS NOTES. 


Trade Statistics of Japan for 1906.—The following 
statistics of the imports of electrical and other materials into 
Japan in 1906, have been taken from the Annual Trade Statistics 
of that country ; the figures for 1905 have been added for purposes 
of comparison :— 


Electric Liyhting Apparatus 1905. 1906. 
or Lnstruments.— Yen. Yen. 
From Germany ... "e 62,781 22,772 
» United Kingdom ... 105,217 127,223 
„ United States jus 464,502 940,406 
„ Other countries Sas 156 
Total ... ius 632,656 495,770 
Electric Motors.— 
From Germany ON 166,774 184,540 
» United Kingdom... buy 423,642 325,917 
„ United States .. 1,859,748 861,928 
» Other countries 5,260 35,930 
Total 2,455,424 1,408,315 
Steam Boilers and Engincs.— 
From Germany ais 55,957 41,250 
» United Kingdom... 1,643,852 1,461,136 
„ United States 894,223 646, 697 
„ France ; 21,703 642 
„ Other countries 17,298 12,398 
Total 2,633,033 2,162,123 
Rails.— 
From Austria-Hungary ... 10,628 = 
„ Belgium ; 130,782 281,232 
» Germany ... dus 337,343 1,035,924 
» United Kingdom ... 58,794 62,110 
» United States 403,811 829,820 
» Other countries 1,275 7,106 
Total 942,633 2,216,192 
Telegraph Wirc.— 
From Belgium 146,620 41,692 
„ Germany .. i 942,908 845,314 
» United Kingdom ... 35,175 27,297 
» United States 81,338 220,888 
„ Other countries 27 2,796 
Total 1,206,068 1,137,987 
Electric Cars.— 
From Germany ... к 3,933 = 
„ United Kingdom 250,221 49,231 
„ United States 276,128 256,521 
„ Belgium 316 — 
Total 530, 598 345,752 
Electric Light Fire. — 
From France 918 21,094 
„ Germany ... bis 60,729 19,246 
„ United Kingdom... 307,073 458,435 
„ United States 391,009 328,295 
» Italy i aos 281 2,583 
» Other countries ... 1,412 — 
Total 761,422 832,853 
Submarine and Underground Telegraph 
Lines or Cables.— 
From France ie 24,934 26,094 
» Germany san 42,156. 68,455 
„ United Kingdom 2,502,408 102,663 
» United States — 10,432 
» Other countries 276 — 
Total... 2,569,174 207,641 


Yen = 2/04. 
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Consular Notes.—HouMxANIA.— The Austrian Consul 
at Braila, m a recent report, states that electrical machines 
are imported almost exclusively from Germany; very small 
quantities are also imported from Hungary. Since the time 
of the installation of electric lighting, the importation of 
fine lamp wares, hanging and table lamps, lustres, &c., 
had decreased from 30 to 40 per cent. In the ordinary cheap 
lamps the demand is much the same, supplies being mostly 
from Bohemia. About 80 per cent. of the fine lamps come from 
Austria, but there is some trade in the better class table lamps 
made in Berlin. Austria-Hungary, France and Germany supply 
the ordinary electric lamps; lustres and other glass appliances are 
imported chiefly from Bohemia. Small electric lamps are supplied 
for the most part by Germany, as are also incandescent lamps. 
Nernst lamps and osmium lampe are imported exclusively from 
Austria-Hungary, and insulators, wire, &c., for the most part from 
Germany at fairly high prices. | 

BPArN.— The British Consul at Bilbao reports that electric lighting 
in that town continues to extend. Even the villages in the interior 
are supplied with cheap lighting and power, being favourably 
situated in the vicinity of the many waterfalls which abound in the 
north of Spain. The Bilbao Co-operative Society increased their 
power plant during 1906, and now utilise four 800-kw. sets Their 
machinery was obtained from Swiss and German firms. La Compania 
Electra, in order to compete with the Co-operative Society, have re- 
daced their price to 50 cents (4d. per unit) and have also extended 
their cables to the villages and towns on both sides of the River 
Nervion— a distance of about 9 miles—thus competing with small 
local companies. A Franco-Spanish company has been formed at 
Irun, on the frontier, for the fitting up of a water-driven electric 
plant to supply cheap power to the south of France. 

TuUREEY.—The American Vice-Consul-General at Constantinople, 
in a recent report on the trade of Adrianople, states that an appli- 
cation for the supply of electricity which was made to the local 
authorities has been favourably reported upon. The Ministry of 
Public Works has, however, decided to invite tenders for the work. 

Japan.—The British Acting Consul-General at Yokohama, 
reporting recently on the general trade of Japan, states that direct 
trade oontinues to increase, but it is still generally the safer policy 
to act through a British agent on the spot. Personal relations 
are especially important as a preliminary to dealings with 
Government departments, dockyards, &c. Foreign merchants are 
becoming more and more general merchants dealing in a wider 
variety of goods than formerly. Most of the large British firms, 
whoee names may be ascertained at the Commercial Intelligence 
Branch of the Board of Trade, have a London office, where first 
inquiries might often be addressed with advantage. It is satis- 
factory to note the numerous visits of commercial travellers. This 
is а valuable method of acquiring necessary local knowledge, as 
merchants at home often fail to assimilate important information, 
however consistently it may be put before them in print. 


Book Notices.—From the Manchester Section of the 
Institation of Electrical Engineers we have received a bound copy 
of the papers read at the meetings of the Section during the 1906-7 
session. The discussions on these papers are also included. This 
is the first occasion on which sach a volume of the sessions’ work 
has been issued since the old Northern Society became the I.E.E. 
Local Section. Members of the Institution desiring to obtain a 
copy can do so for six shillings by writing to Mr. A. L. Green, the 
assistant secretary, at 2, Churchill Avenue, Manley Park, Man- 
chester. The papers that [аге reprinted, together with the dis- 
cussions, are as follows :— 

“Chairman's Address." Ву T. L. Miller. 

Rotary Converters rersus Motor- Generators.“ By Miles Walker, B.A. 

*" Cheapened Methods of Electrical Distribution." By J. Н. C. Brooking. 
“ Magnetic Leakage and its Effect in Electrical Design." By W. Cramp. 
“ Large Gas Power Plants." By C. E. Douglas. 


* Magnetic Oscillations in Alternators and their Bearing upon the Design." 
By G. W. Worrall. 

“ Some New Fly-wheel Storage Systems.“ By A. P. Wood. 

* Breakdowns of Electrical Machinery." By L. Foster. 

* A New Type of Induction Motor." By L. J. Hunt. 

“The Experimental Determination of the Losses; in Motors.“ By C. F. 


8mith. 

“Annual Report of the Council of the City and Guilds of 
London Institute. 1907." London: Gresham College, Basinghall 
Street, E.C. 

We tender to the proprietors and editors of the City Press—a 
paper which every man following the course of City affairs at all 
closely finds indi ble—our congratulations upon the celebra- 
tion of the Jubilee of its foundation in the year 1857. To mark 
the event, our contemporary issued on Saturday last a special 
Jubilee number containing an eight-page illustrated supplement, 
in which appear а review of the history of the City Corporation, 
and a trade retrospect for the fifty years. 


Outdoor Illuminations: Quick Work.—For the occa- 
sion of a garden party given last Saturday by Mr. Edgar Oohen in the 
grounds at 4, Hall Road, St. John's Wood, an electrical installation 


house, and all the а paths, &c., were outlined in colours. 


Guards, and this was beautifully decorated, the decorations being 
assisted by over 400 coloured lights. 


Annual Outings.—The annual outing of the LONDON 
ELECTRICAL F'iTTINGS Co., LTD., took place at Tilehurst on July 6th. 
There was considerable attendance, and a most enjoyable day was 

ent. 

The staff of the Осирғовр ELECTICIT T fBvPPLYv Co., LT», 
held their annual outing on Wednesday, the 10th inst., when a 
trip was made up the river to Windsor. The party went by train 
to Walton-on-Thames, where they embarked on an electric launch 
for Windsor. Dinner was partaken of at the White Hart Hotel, 
Windsor, the staff being joined by several guests. After dinner, 
visits were paid to Windsor Castle and other places of interest in 
the neighbourhood. 

The workmen of the Electricity and Tramways Department 
of Newport (Mon.) held their annual outing on Saturday last, 
Portsmouth and the Isle of Wight being visited. After looking 
over the Government Dockyard, the party crossed the Solent to the 
Isle of Wight, and partook of dinner at the Salisbury Hotel. In 
the absence of Mr. H. Collings Bishop, the borough electrical 
engineer and tramways manager, Mr. J. G. Ellis, the secretary of 
the electricity and tramways department, presided. 

The annual outing of the employes of Messrs. SrTEGMANN & Co., 
of Clapham Junction, took place on 6th inst., to Brighton, where 
the company, numbering about 50, were favoured with good 
weather. Mr.Stegmann met the party at the dinner, which was 
partaken of at the Queen." 

The first annual beanfeast of the staff and employés of Monanis- 
Hawkins, LTD., took place on Saturday, July 13th. The Aoh-J-Noor 
conveyed the party to Margate, where a very enjoyable day was 
spent. | 

The annual outing of the staff of the Sun ELECTRICAL. Co., Ltn, 
took place on Saturday last in the form of an up-river trip to Hurley. 
The electric launch 7/osshilde left Maidenhead Bridge at 10:30 A. M., 
luncheon being served at the George and Dragon Hotel, Marlow. 
Mr. A. G. Beaver, the manager, occupied the chair. The party 
then continued the journey to Hurley, tea being partaken of at 
" Ye Olde Bell.” 


Roumania.—The Board of Trade have received a copy 
of a recent Roumanian Castoms Circular directing that electric 
cables sheathed with sheet-iron, iron-wire or bands, shall be duti- 
able at the rate of 12 lei per 100 kilogs. under No. 750 (a) of the 
Tariff, even if also protected with jute or other common materials. 
— Board of Trade Journal. 


Exhibition: Correction.—The Loughborough Cor- 
poration Electrical Exhibition, to which we made reference in our 
last issue, is to open on September 16th, not the 10th. 


Catalogues.—THE ARMORDUCT MANUFACTURING Co., 
Lro., of Farringdon Avenue, E. C., in a publication that they have 
jast placed in circulation, give a description of their “ Blaze” 
tlame arc lamps for direct and alternating current, the construction 
of which is claimed to be simplicity itself. Full instructions for 
installation and trimming are given. Prices, sizes, code words, 
&c., are stated in tabulated form, as are also prices of Conradty's 
Norris-Excello arc lamp carbons, arc lamp accessories, and so 
forth. Enclosed lamps of various types are included in the list. 

Messrs. Lupw. LoEWE & Co., Lrp., Farringdon Road, E.C.— 
Second edition of their ‘‘ Notes on Foundry Practice,” a 30-page 
pamphlet. Special attention may be directed to their electric 
resistance grids, which are described, and some particulars of teste 
which they have been subjected to and have stood successfully. 
Any of our readers interested in the subject can have a copy of 
the publication on application to the above address. 

Messrs. THOMAS PARKER, LrD., Wolverhampton.—Eight-page 
pamphlet containing an illustrated specification descriptive of their 
Rees Roturbo" patent self-regulating centrifugal pumps, with 
characteristic curves. 

Union ELECTRICO Co., Ітр., Park Street, Southwark.— List 
No. 1,006, relating to their direct-coupled steam-driven dynamos of 
small size ranging from 3] to 56 kw. output. Open and enclosed 
type vertical high-speed engines are described, and prices are 
tabulated. Mechanical and electrical detaila of dynamos are also 
given, as well as particulars and prices of switchboards suitable for 
use with the generators. 

TRE AUTO-CONTROLLER AND SwitcH Co., Vienna Road, Jamaica 
Road, Bermondsey, S.E.— Circular relating to their Fluxite soldering 
paste for various kinds of electrical work. We have also received a 
sample of the paste. 

Messrs. THOMAS BROADBENT & Sons, LTD., Central Ironworks, 
Huddersfield. — Illustrated pamphlet (14 pages) containing a 
description of their tramway-type controllers and resistances and 
their construction, together with price particulars of same. The 
firm have specialised in this line, and have put down new plant 
therefor. The design is the result of many years’ experience, 
and the controllers are claimed to embody all modern improve- 
ments. The construction is from non-inflammable materials, no 
wood or vulcanised fibre being used, and mica insulation is utilised 
wherever possible. In the resistances, which are of substantial 
construction and liberally rated, special attention is given to the 
insulation, and it is stated that the parte are unaffected by 
vibration. 

Messas. D. SANTONI & Co. (1906), Lro., London, E.C.—New 
leaflet (No. B 3) giving illustrations and liste of prices of water-tight 
oyster fittings, cargo lights, &c. 

Messrs. Rovcz, Lro., Trafford Park.—Illustrated leaflet relating 
to their totally enclosed marine-type motors fitted with ball 
bearings. 
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Messrs. E. BENNIS & Co., Lro., have issued a batch of eight 
single-page circulars illustrating their stokers and coal-handling 
plant actually installed and in operation. One of the circulars 
shows the new patent chain-grate with the close links and without 
a dumping bar; it also shows the firm’s tippler and inclined conveyor 
which obviates trimming while expeditiously emptying every ounce 
of coal. Another leaflet bears testimony to the efficacy of Bennis 
plant. Any reader interested in these matters can have copies of 
the lista by applying to Little Hulton. 


Clock Tower Lighting.—The new Clock Tower at 
St. George's Circus, S. E., which has recently been erected by 
Messrs. Faulkner, tobacconists, to replace the Obelisk which 
was originally erected at that spot by Alderman Crosby, was 
declared open by the Lord Mayor of London on Tuesday. 
The tower is illuminated at its four corners by Excello arc lamps, 
controlled as to the time of lighting and extinguishing by the 
clock mechanism. 


Condensing Plant.— Among the contracts recently 
received by Tum MrgBLEES, Watson Co., LTD., of Glasgow, are the 
following:—One from Franco Tosi for three sets of surface 
condensing plant, duty each 20,000 lb. steam per hour; one from 
Fraser & Chalmers, Ltd., for two surface condensers, each 3,200 
sq. ft. cooling surface; and one from the Lancashire and Yorkshire 
Railway Co., Horwich Works (per W. H. Roy & Co.) for one 
counter-current jet condensing plant, duty 50,000 1b. steam per hour. 


Exhibition. — An Exhibition of Materials” was 
inaugurated at Venice on July 7th, which will continue open for 
some time. After the opening ceremony the Royal Party immedi- 
ately visited the stand on which were shown the various British- 
made exhibite of the Epison & Swan UNITED Егкествіс Ілонт 
Co., Lrp., of London, Е.С. We are informed that the Queen 
Mother personally expressed her pleasure with the exhibit of 
useful and ornamental electrical appliances, and desired that her 
satisfaction should be made known to the makers. The Exhibition 
is proving a great success, and bas been visited by a number of 
the Italian aristocracy. 


Bankruptcy Proceedings.—C. W.STAFFORD (STAFFORD 
Bros.).—At Dudley on July 12th bankrupt was examined. The 
accounts showed liabilities amounting to £292, and a deficiency of 
£164. The examination was closed. 

CLIFTON Rosmson, of no occupation,” of Queen's Gardens and 
Porchester Gate.—At the Bankruptcy Court on 9th inst. this public 
examination was held. The accounts filed showed liabilities 
£35,968 (£34,790 unsecured) and assets £264. Debtor said that he 
was the son of Sir J. Clifton Robinson, managing director of the 
London United Tramways Oo. On attaining his majority in 
August, 1901, his father settled for his benefit funds upon trust 
which produced an income of £1,000 a year. Prior to that he had 
been appointed superintendent of a tramway company at a salary 
latterly of £300 a year. That appointment he had resigned. His 
failure was due to extravagance, losses by betting, and Stock 
Exchange speculations, The examination was concluded. 

А. Н. Dopp & Н. J. A. WHATELEY (Garrick Electrical Co., 
Walsall Street, Bilston).— First meeting, July 24th; public 
examination, July 3lst—both at Wolverhampton. The Official 
Receiver оп Tuesday issued a statement of affairs. А 
summary of the debtors’ partnership statement shows gross 
liabilities £36, of which £32 is expected to rank for dividend ; 
and there is an estimated deficiency of £21. Тһе causes 
of insolvency, as alleged by bankrupts are insufficient capital, bad 
trade and competition. 


Trade Announcements.—Mr. D. C. Bate, A.M.I.C.E., 
announces that having severed his connection with the Electric 
and Ordnance Accessories Co., Ltd., he has opened an office at 
40, Brazennose Street, Manchester, as a manufacturers’ agent. Mr. 
Bate has agencies for dynamos for motors, both p.c. and polyphase, 
main switches, switchboards, measuring instruments, and tele- 
phones. In the course of his lengthy connection with the electrical 
industry in this country, he has made many friends, all of whom 
will join with us in wishing him every success in his new sphere 
of operations. 

Mr. ALFRED S. Момме, of 95, Leadenhall Street, E.C., has 
been appointed sole London representative for Messrs. R. 8. Newall 
and Son, Ltd., wire rope manufacturers, Liverpool ; also for Messrs. 
 Btorry, Smithson, & Co., Ltd., Hull, makers of the Economic " 
anti-fouling compositions. 

Messrs. J. C. LvELL & Co., Lrp., have just been appointed sole 
buying agents by Messrs. C. and T. T. Pattison, torpedo boat 
builders, motor-car builders, and general mechanical and electrical 
engineers, of Naples, Italy. Messrs. Lyell will welcome catalogues 
and price lists (in duplicate) and export discounts, from manu- 
facturers and agents for tools, plant, boiler plates, machinery, 
materials, &c. Owing to increased business with the Continent, 
the firm have now opened an office at 84, Rue de Richelieu, Paris. 

MzssRs. BRITISH INSULATED AND HELSBY CABLES, LTD., inform 
us that they have opened a branch office at 17, Crow Street, Dublin, 
in charge of Mr. F. H. Jones. 

Mr. S. P. Marsu, electrical engineer, has opened new business 
premises at 5, Castle Buildings, Castle Street, Rugby. 

Messrs. McPHaiL & Simpson, Lrp., of Wakefield, have pur- 
chased the business of the late firm of McPhail & Simpson's Dry 
Steam Patents Co., Ltd., together with the good will, patents, 
machinery, plant and tools, but not the liabilities or outstanding 
accounts, e business will as hitherto be conducted under the 
personal management of Mr. McPhail. 

The businesses of the Amalgamated Batteries, Ltd., and the 
Universal Battery Co. have, as from lst inst, been consolidated, 


and will, in future, be carried on, under joint management, in the 
name of THE ASSOCIATED BaTTERY Co., Lro., at the Mid Kent 
Works, Penge, 8.E., where all correspondence should in future be 
addressed. Telegraphic address—'' Unibaco," London. Telephone 
No.—166 Sydenham. For the purpose of carrying out this 
arrangement, the Amalgamated Batteries, Ltd., is now being wound 
up voluntarily, and the whole of its assets, including the stock and 
plant, the cash balance, after payment of outstanding liabilities, 
and the uncalled-up capital, will be taken over by the new com- 
pany. Mr.C. H. Elliot, who for about 16 years has been head of 
the Universal Battery Co., will retain the management of the com- 
bined undertaking. 


Dissolutions and Liquidations. — Тнк ELECTRIC 
ЗАҒЕТҮ APPLIANCES Co., Ltp.—This company is winding up 
voluntarily, with Mr. H. A. Grimsdick, 82, Victoria Street, West- 
minster, as liquidator. 

British ELECTRIC SEPARATING Co., Ltp.—A meeting is to be 
held at Swansea on August 13th to hear an account of the winding 
up from the liquidator (Mr. J. F. Harvey). 

NonMAWw McKenzie & Co., electrical and mechanical engineers, 
Chatham.—Messrs. Norman McKenzie and W. T. Wright have 
dissolved partnership. Mr. Wright will attend to debts and 
continue the business as Walter T. Wright & Co. 

KUETTNER, MACDONELL & Cookson, Ltp.—This company is 
winding up voluntarily, with Mr. A. W. Sully, 19-21, Queen 
Victoria Street, E.C., as liquidator. 

CHATHAM, RocHESTEB AND District ELECTRIO Ілонтіхс Co., 
Lrp.—This company is winding up voluntarily, with Mr. C. T. 
Smith, Violet Hill, Borstal Road, Rochester, as liquidator, to whom 
particulars of debts, &c., should be sent by August 16th. 

May-Oatway FIRE APPLIANCES, LTD.—This company is winding 
up voluntarily for purposes of reconstruction, with Mr. E. W. 
Elliott, 22-26, Paul Street, Finsbury, and Mr. C. A. Underwood, 
Threadneedle House, E. C., as liquidator. А new company is to be 
formed with the same name. 

CaPILLIFORM TELEGRAPH INSTRUMENT Co., I,TD.—This company 
is winding up voluntarily with Mr. H. Clough, 54, Gresham Street, 
E. C., as liquidator. 

Dm Forest WIRELESS TELEGRAPH SYNDICATE, Ltp.—This 
company is winding up voluntarily with Mr. W. L. Davis, 601, 
Salisbury House, E.C., as liquidator. Creditors should send 
particulars of debts, &c., to him by August 31st. 


Sirocco Fans.—We are informed that the German 
Superior Court last week gave a decision upholding S. C. Davidson's 
patent for Sirocco centrifugal fans. 


LIGHTING and POWER NOTES. 


Ashton-under-Lyne.—4A L. G. B. inquiry was held on 


. July 11th, relative to the application of the T.C. for a loan of 


£27,500 for electricity purposes. There was no opposition. 


Belfast.—Owing to the labour troubles here, the coal 
supply is getting very low at the electricity station, and acrisis must 
come shortly. Some firms have given notice of a close down at the 
end of the month in anticipation of a failure of the electric power 
supply. 

Birtley.—The P.C. has asked the County of Durham 
Electric Power Distribution Co. to quote terms for public lighting 
by electricity. 

Bradford. — The accounts of the Corporation Elec- 
tricity Committee for the year ended March 31st last, show a 
gross profit of £57,926, as compared with £51,033 for the previous 
year, and a net protit, after paying interest and sinking fund, of 
£4,451 as against £3,985 for the previous year. The income was 
£107,037, as against £98,096 in the preceding 12 months. "Же 
increased working expenses were £2,049, and the inoreased interest 
and sinking fund payments amounted to £6,427. The sum of 
£5,000 has been transferred to the reserve and renewals account. 


Bary.—The London Gazette for July 12th contains notice 
of the terms of a proposed transfer of the R.D.C.'s electric lighting 
powers (1905) to the Lancashire Electric Power Co. 


Carmarthen.—By 12 votes to 10 the T.C. has decided 
to ре with the E. L. scheme submitted by Messrs. J. B. Saunders 
and Co. The maximum price of electricity is to be 7d. per unit, 
and it is to be available within 18 months of the order being 
obtained. 

Darlington.—The T.C. on July 11th decided not to 
entertain an offer from the Cleveland and Durham Electric 
Power Oo. to supply electricity in bulk, as the Council is 
quite capable of meeting the local demands at the present time. 


Dunfermline.—Às а result of the expert advice 
favouring negotiations with the Fife Electric Power Co. as toa 
bulk supply in the town, an endeavour is being made to obtain 
final terms from the company. Much local opposition to the 
company appears to exist. 


Farnborough.—The U.D.C. has received an intimation 
that prov. orders for E.L. are being applied for by the Woking 
8 Supply Co., Ltd., and the Mutual Electricity Supply 

o., : 

Keynsham.—The P.C, has accepted the tender of Messrs. 
Parfitt, Webber & Oo., electrical engineers, Bristol, for public 
lighting with 126 lamps, from August 10th to May 10th, for £262. 
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Hinekley.—Mr. C. S. Vesey Brown, of Newcastle-on- 
Tyne, has informed the R.D.C. that he intends applying for a prov. 
order for E. L. in the parishes of Barwell, Burbage, Earl Shilton, 
Stoke Golding, Stoney Stanton and Sapcote. 


Knottingley.—At the meeting of the U. D.C. on 
July 11th, notice was received of the intention of the Electrical 
Distribution of Yorkshire to apply fora prov. order for E.L. The 
proposed tariff is 4d. per unit for private lighting, and 2d. for 
public purposes. 

Lichfield.—The T. C. has decided to apply to Messrs. 
Foote & Milne for the payment of the costs of the Council's E.L. 
order, 1901, which, under agreement, were to be paid within two 
years from the commencement of Foote & Milne's E. L. order, 1905. 


London,—LamBetH.—At the meeting of the B.C. on 
Thursday of last week, the General Purposes Committee reported 
that two meetings had taken place between representatives of the 
B.C. and the South London Electric Supply Corporation with a 
view to settling the differences between the two bodies, and so 
prevent the furtber continuance of expensive litigation with regard 
to the company’s undertaking as to dust destruction. It was 
eventually agreed that the company should give to the B.C. free 
light (not power) to the extent of £1,000 a year at the price of 
34а. per unit in public buildings so long as the order is held by 
the company or its assigns; the company to wire (with fittings) 
the Council's libraries or other public buildings (excepting the 
Town Hall and baths) making up the £1,000 a year; (3) the 
company to pay £300 towards the Council's out-of-pocket costs of 
the actions. 

Вт. PARCBAS.— The annual statement of accounts of the elec- 
tricity undertaking has just been issued, and from this it appears 
that the gross income for the year ended March 31st amounted to 
£74,513, an increase of £2,427 as compared with the previous year. 
£61,376 was received from sale of current, as compared with 
£59,997; and £10,733 from public lighting, as compared with 
£10,048. The total expenditure for the year was £43,495; this 
left & balance of £31,018, and after paying interest on mortgsge 
debt, on bank overdraft and consumers' deposit account, instalmenta 
of loans and allowances-for bad debts, there was a net profit of 
£6,495, which the Committee recommended should be carried 
forward in the net revenue account as & working balance. Last 
year the net profit was £9,441. The number of consumers has 
increased during the twelve months from 2,763 to 2,921. 


Penzance.—The B. of T. has written to the T.C. inti- 
mating that as the company possessing the powers under the E.L. 
order has not complied with the requirements of the order, it is 
proposed to revoke it. 


Plymouth.—The B. of G. has definitely decided to have 
the new infirmary wired for the E.L. A Committee had recom- 
mended that gas alone be laid on at a cost of £438, but an amend- 
ment that electricity and emergency gas fittings be provided at a 
cost of £442 was carried by 18 votes to 8. 


Runcorn.—The Warrington T.C. has informed the 
R. D. O. that it intends to apply for a prov. order for E.L.; the 
matter is under consideration by the authorities concerned. 


Sunderland.—A L.G.B. inquiry was held last week into 
the application of the T.C. for a loan of £58,967 for electricity 
purposes. There was no opposition. 


Swanage.— Messrs. Foote & Milne have informed the 
U.D.C. that they intend applying to the B. of T. fcr a prov. order 
for E.L. 


Swinton and Pendlebury.—The U.D.C. has decided 
to supply energy to persons whose premises are outside the 50 yds. 
limit on a two years’ contract, on condition that the total payment 
for the supply shall not be less than 20 per cent. on the outlay in 
providing additional electric lines. 


‚ Westgate-on-Sea.—A private company has informed 
the 570 that it intends applying to the B. of T. fora prov. order 
for E. L. | 


Wexford.—4A provisional order for an electrical lighting 
echeme for this town is being applied for in the usual course. 


Whitehaven.—The T.C. has decided, with a view to 
popularieíng the use of electricity for lighting, to give one month's 
free supply of electricity to new consumers connected by August 30th, 
and a fortnight's free supply to those connected between August 30th 
and the middle of September. 


TRAMWAY and RAILWAY NOTES. 


Beltast.—A deputation from the Cavehill and Whitewell 
Tramway Co. has requested the Tramways Committee to give per- 
mission for the company's cars to run over the Corporation's lines 
as far as the Castle Junction, pending the acquisition of the former 
by the Oerporation: The request was refused, 


Brighton.—The receipts of the Corporation tramways, 
for the year ending March 31st last, amounted to £50,653 ; the 
working expenses amounted to £34,499, and after meeting financial 
charges a net profit remained of £2,410, which compares with £1,615 
in 1905-6. Although the revenue shows a decrease, the working 
expenses are less in proportion than in the previous year. The 
car-miles run were 1,118,590, and the passengers carried 10,759,310 ; 
both these showing & decrease on 1905-6—the policy of the depart- 
ment being to curtail non-paying traffic. 


Bury.—In his annual report on the tramways, Mr. 
William Clough (general manager) states tbat the total number of 
passengers carried on the Bury sections (that is, excluding Rad- 
cliffe and Heywood) was 6,157,759. The working expenses per 
car-mile, exclusive of power, were only 369d., whilst the total 
working expenses, inclusive of power, were 5:536d. The net profit 
on the year was £5,225, of which £2,500 had been carried to 
reserve depreciation fund account, and the remainder to the 
borough rates. The capital expenditure to date is £242,460. On 
the Radcliffe sections the net receipts were £3,374, which did not 
meet the working and other expenses. 


Continental Notes.—Spain.—The British Consul at 
Cadiz reports that the extension of the tramway to Chiclana, 
Tarifa and Algeciras is now under consideration. The main 
difficulty lies in obtaining permission for the construction of a 
bridge at Ban Fernando, in the place of the present bridge of 
boats. 

BERLIN. — At the present time the Berlin Elevated and 
Underground Electric Railway Co. owns and works a high and low 
level line from the Warschauer Brucke in Berlin to the Wilhelms 
Platz, in Charlottenburg, with branches to the Potedamer Platz, of 
8 total length of 7:68 miles, together with & surface line from the 
Warschauer Brucke to the Central Vichhof, of a length of 1:36 
miles. Extensions are now in progress in & westerly direction to 
the Reichskanzler Platz in the west-end, and from the Potedame 
station into the interior of Alt Berlin, as far as the Spittelmarkt. 
The opening of the former for traffic is to take place next April, 
whilst the latter is expected to be completed in 1909. "The con- 
cession for these extensions, as in the case of the original rail- 
way mileage, extends to 1987. Apart from the payment to the 
town of & minimum tax of 2 per cent. of the gross revenue, the 
company is under obligation to pay for the extensions one-half 
of the net receipts which exceed the amount of 6 per cent. of the 
capital invested in these particular sections. The entire under- 
takin g will revert to the town free of charge on the expiration of 
the concessions in 1987, but it is possible for the municipal council 
to acquire the railway atan earlier period by purchsse on terms 
which were agreed upon some time ago. An increase of £500,000 
in the company's share capital, to £2 000,000, was made last 
December, and a fresh issue of £500,000 in 4 per cent. bonds, 
bringing the total bond issues up to £1,250,000, has just been made 
to provide for the expenditure incurred in the carrying out of the 
extensions already mentioned. The bonds have no mortgage 
claim on the undertaking, and are redeemable at a slight premium 
as from 1912. The rolling atock comprises 72 motor coaches and 
52 trailers. 


Leeds.—A member of the staff of the Leeds Tramways 
Department has devised a new brake which is to work either 
electrically or mechanically, is applied entirely to the track, 
and is stated to be fool-proof. Major Pringle witnessed a test at 
Leeds on Saturday on behalf of the Board of Trade. The Leeds 
conductors and drivers are demanding a fifty-four hours’ week 
without any reduction of wages. 


London.—L.C.C.—The General Purposes Committee, at 
the meeting of the L.C.C. on Tuesday, presented a long report in 
regard to locomotion and transport in London, and to a suggestion 
as to the appointment of a Traffic Board. The report gives an 
historical account leading up to the appointment of the Royal 
Commission, and a synopsis of the latter's report, and refers to the 
reception of a deputation this month to urge the Council to 
approach the Government with a view to the establishment of a 
Traffic Board on the lines recommended by the Commission. Asa 
result of a careful consideration of the subject, the Committee 
stated that they felt that the establishment of an authority com- 
petent to deal with the question in London was desirable, although 
they were not at the moment prepared to express any opinion as to 
the precise constitution of such an authority. The Committee 
were supported in that conclusion by the circumstance 
that the President of the Board of Trade recently made 
it evident that the Government were not opposed to the suggestion 
of the Royal Commission, but were, in fact, alive both to the 
importance and urgency of the problem. The Committee, there- 
fore, recommended that they should be authorised to arrange for 
a deputation to wait upon the Prime Minister to urge the necessity 
of the Government securing the immediate establishment of a 
Traffic Board as indicated by the Royal Commission. Sir J. W. 
Benn asked that, having regard to the importance of the subject, 
further time should be given for the consideration of the report. 
Captain Swinton, in reply, stated that the Progressives had had 
two years to consider the matter, but they had done nothing. He 
was, however, prepared to postpone the report for a week, and this 
was agreed to without discussion. 

Elsewhere in this issue, we refer to the far-":aching proposals of 
the Highway Committee, to lay 3 miles of route, from Aldgate to 
Bow on the G. B.“ surface-contact system. Neither the conduit 
nor trolley systems were practicable on this route, and the great 
saving in expense and adaptubility of the G. B.“ system bave led 
to ite recemmendation: 
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Lonpon UNITED Tramways. — Upon the initiative of the 
Ealing T.C., a conference is to be held on the 25th inst. at Ealing 
upon the subject of the noise of the electric trams in the district 
served by the company. All the localities through which the lines 
run will be represented. 

ErEcTRO-Bus SERvIcE.—The electro-'bus service in London 
now consists of six vehicles; three of these have been running for 
some time, and three additional buses have now been placed 
on the Liverpool Street to Victoria route. Eventually it is in- 
tended to place 50 vehicles on the streets. 


Richmond (Surrey).—The T.C. has recently discussed 
& proposal in favour of the creation of a system of municipal tram- 
ways. The proposal was to lay lines from Barnes and Mortlake into 
the borough and over.Kew Bridge connecting with the London 
United Co.'s system. In the course of the discussion, it was stated 
that the Traction Development Co., and also the Richmond Elec- 
tricity Corporation had offered to lease and work the orders or Acta 
when obtained. The motion was adopted by 12 votes to 11. 


Wallasey.—The report on the tramways for the past 
year shows considerable improvement over preceding years. The 
undertaking includes only 8 miles of route on the popular Cheshire 
side of the Mersey. The receipts forthe 12 months amounted to 
£43,608 (over Js. per c.m.), and after deducting working expenses 
(74d. per c.m) the surplus was allocated as follows :—Interest, £5,157; 
sinking fund, £2,337 ; depreciation, £3,000; sundry, £452; leaving 
anet balance of £5,292. Including balances in hand, £1,952 was 
carried forward and the remainder voted to the rates. Nearly 
8 million passengers were carried and 862,000 c.ms. run; the per- 
centage of working expenses to receipts was 62 per cent. 


West Ham.—The revenue of the tramway undertaking 
for the past year amounted to £119,775 (11:2d. per c.m.) ; working 
expenses absorbed £72,419 (6:794. per c.m.), leaving a net balance 
of £47,356. After providing for all financial charges, allocating 
£7,722 to renewals and transferring £9,668 to the rates, there 
remained a surplus of £4,322, which was carried forward. Some 
24 million car-miles were run, and 354 million passengers carried 
during the vear, the percentage of working expenses to receipts 
being 60. Through-running is being carried on between West and 
East Ham and Leytonstone. 


Willesden.—In response to a largely-signed petition 
from the inhabitants of Willesden Green, the Metropolitan Railway 
Co. has signified its intention of erecting an additional station on 
the Harrow electrified line about midway between Willesden Green 
and Neasden. 


TELEGRAPH and TELEPHONE NOTES. 


Melbourne-Sydney Telephone.—The Daily Chronicle 
Melbourne correspondent вау» that the Sydney Melbourne telephone, 
600 miles long, has been opened amid universal congratulations. 
The line is calculated to lessen inter-State friction." 


Telegraphic interruptions and Repairs :— 


Cantus, INTERRUPTED, REPAIRED, 


Cayenne-Pinheiro ee ae ee oe Фе Aug. 18, 1909 ee ee 
Curacao-Coro 

Curacao-La Guayra | Closed.. — ..  ..  .. Jan.19, 1900... ee 
Curacao-Maracaibo 


Reissa-Issa and Reissa-Yemani (Yemen) .. 
Tarifa-Tangier ee ee ee ee ee ee Jan. 18, 1904 ee Ф в 
Port Arthur-Chifu (Closed) © is .. Mar. 9, 1904.. is 
Garachico-Bante Crus és ә са 
Las Palmas-Arecife 6% s ee ө» 
Trinidad-Demerara s S x и 
Burwick-Thorshavn M 
LANDLINER, 


Puerto-Barrios .. es M" a .. Àug. 9, 1909 .. T- 


Wireless Telegraphy.—The Financial News says that 
the Dutch Indian Government has granted to a syndicate a conces- 
sion for establishing a wireless telegraph system between Java, 
Celebes, Borneo, and the neighbouring islands. The company, 
with a capital of 2,650,000 fl, is now in the course of flotation, 
but there will be no public issue. 


.. July 8. 1907 .. July 14 
.. July 8, 1907.. July 13 


Electrical Engineers (Volunteers).—A correspondent 
writes that the adjatancy of the London Division Electrical Engi- 
neers (Volunteers) will be vacant shortly, and the War Office is 
seeking a Royal Engineer officer to fill the appointment, in succes- 
sion to Captain W. C. Dumble, Royal Engineers. 

On Saturday the officers and men of the Mersey Division Royal 
Electrical Engineers (Vols.), numbering about 150, entered upon their 
annual camp at Wallasey, Cheshire. By permission of Col. G. F. 
Allender, the parade was at the headquarters of the 1st V.B. Liver- 
pool's, from whence they marched to the landing-stage, headed by 
the band of the ist Lancashire К.Е. (Vol.). The division was under 
the command of Cel. H. Langdon, V.C. (commanding), with whom 
are the following officers: —Major J. H. Jones, Capt. A. H. Jones, 
Capt. W. Е. Price, Capt. Т. R. Wilton, Lieut. A. C. Mitchell, Lieut. 
J. W. Shaw; the Rev. J. Baines, V.C., chaplain; and Capt. and 
Adjt. R. T. Н, Hetherington, К.Е. 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ALTRINCHAM.—Higher Elementary School for Altrincham, Bowdon, Hale 
and Timperley. Competition desigus sought by the Cheshire 
Education Committee. 

ANNFIELD PLAIN (Со. Dunitam).~New Council school (accommodate 300) 
and enlargement of infants’ school. County Education Com- 
mittee's architect, Shire Hall, Durham. 

ASTON MANOR.— Electricity sub-station, &c., at Six Ways, Erdington, for the 
T.C. Borough surveyor, Aston Manor. 

BALLYBAY (Co. MoNaanaN).—Bteam bakery in Abbey Street. 

BANBURY (Kric's Bv TTON).-- New public schools (£4,000). 

BARROW (WALNEY ISLAND).- Church (St. Mary's, £2,500). Paley & Austin, 
architects, Lancaster; Messrs. ' roms, builders, Lancaster. 

BELFAST.—New cotton mill, Springfield Road (£8,000). W. Dowling, con- 
tractor; B. Stevenson, Royal Avenue, architect. 

C ward and consumptives' hospital at the workhouse 

970). 

BLACKBURN.—New Primitive Methodist Sunday Schools. J. T. Henshaw, 
architect, 155, Preston New Road, Blackburn. 

BOLTON.—New theatre. T. Hargreaves, Theatre proprietor, Rochdale. 

Baptist Church. Potts, Son & Hennings, architects, St. George's 


Road, Bolton. 
Workshops in Thynne Street, for D. and E. Maginnis, joiners and 
builders. 


Workshops for T. Cooper & Son, timber inerchants. 
Warehouse in Queen Street, for J. Perry, Ltd. 

BROMBSGROVE.—Extensions to Barnsley Hall Asylum for the Worcestershire 
С.С, А. В. Rowe, architect, Worcester Chambers, Worcester. 

BUNDORAN (IrRELAND).—Additions to the Female Orphanage. T. F. 
McNamara, architect, 50, Dawson Street, Dublin. 

CHESTER (Bnovaurow).—New church schools. Willink & Thicknesse, archi- 
tects, 14, Castle Street, Liverpool. 

CRAMLINGTON (NORTHUMBERLAND). — Public elementary schools (680 
scholars). С. Williams, secretary to the County Education 
Committee, Pearl Buildings, Newcastle-on-Tyne. 

DARLINGTON.—Important extensions to the High School for Girls for Dur. 
ham C.C. J. A. L. Robson, secretary for Higher Education, 
Bhire Hall, Durham. 

DARTFORD.—County school for girls to be built by Kent С.С. 

DERBY.—Hospital at Over Haddon (45,000). 

DEVONPORT.—New theatre in Princes Street (£20,000). 

DIPTON (Co. Оскнлм,.--Меж Roman Catholic schools at Bradley Lodge. 
G. T. Wilson, architect, 22, Durham Road, Blackhill (Co. 
Durhain). | 

DRUMCOLLOGHER (1нкг,АХр).—1таргоуетепїв to Drumcollogher church. 
B. E. F. Bheehy, 67, George Street, Limerick, architect. 

DUBLIN.—Alterations and additions to Mercers' Hospital. A. E. Murray» 
architect. 

Additional wing to the House of Retreat. Milltown Park. J. P. 
Wrenn, 16, Nassau Street, Dublin, architect. 

Four semi-detached villas for Mr. McDermott, 18, Naseau Street, 
Dublin. W. Callan, Leinster Street, Phibsborough, builder. 
(CORK STREET).- Dry cleaning and finishing rooms for Eustace 

Bros. H.J. Lundy, architect; A. Hull & Co., Ringsend Road, 
Dublin, contractors. 

DUDLEY.—Pupil Teachers’ Centre, to be built by the T.C. 

DUNDALK (Co. LovTH).—Additions to St. Marv's College for the Marist 
Fathers. T. F. McNamara, architect, 50, Dawson Street, 
Dublin. 

DURHAM „„ Stores. Mr. Norman, builder, Chester. 
e-Street. 

EASTBOURNE.— Elementary and cookery school (£5,958). Mr. Е. G. Cooke, 
architect, 2, Hyde Gardens, Eastbourne ; Joseph Martin & Son, 
builders, Commercial Road, Eastbourne, 

EA8T HAM.—New school in Altmore Road. 

EDINBURGH.—Alterations at Warrender Baths (£9,000). 

FINCHLEY and NEW BARNET.-—8ix residences (from £648 to £1,500 each). 
Walter Bennett, Broadway, Finchley, architect. 

FORT MATILDA (CrvpE, N.B.).—Torpedo works for the Admiralty (£30,000). 

GOSPORT.—New Liberal Club. G. and F. Lane, builders, Forton Road, 
Gosport. 

HARDEN and MS kee Police Stations (£1,574 and £1,680 respec- 
tively). 

HALIFAX (OVENDEN).—New Primitive Methodist Sunday Schools (29,300). 
C. F. L. Horsfall & Son, architects, Lord Street Chambers, 
Halifax, 

HARROW.—High-class dairy. W. Irwin, 303, Essex Road, N., builder. 

HUDDERSFIELD (GorcaAn).—Block of houses and shop. P. Taylor & Co.. 
architects, Milnsbridge. 

(Dat.tox).—Detached residence. Douglas Hall, architects, Fartown, 
Hudderstield. 

HORSHAM (CaMELspDALF).— New public schools (21,925). Wm. Potter, builder, 
London Road, Horsham. 

ILFORD.— Block of business premises opposite Ilford Station. Great Eastern 
Railway Co., owners. 

Public library and hal] (£5,843). H. Shaw, Town Hall, Ilford, 
engineer and surveyor. W. Westgate, Romford, builder. 

KETTERING (GnkTTON).—Nev public schools and house (£8,750). 

KILLAVULLEN (Co. Cork).—New national schools. D. J. Buckley, architect, 
68, South Mall, Cork. 

KILWINNING мек Town Hall іп Byres Road. Н. Thomson, Saltcoate, 
architect. 

KINGSTON-ON-THAMES.— Model childrens’ home. 

LEEDS.—New Training College for Men and Women, for the Education 
Committee. 

(UPPER WonTLEY).—Extension of Bethel Congregational Church 
ees Danby & Simpson, architects, 73, Albion Street, 
eeds. 
Re-building of dispensary. W. T. Lancashire, city engineer, 
Municipal Buildings, Leeds, 

LLANIDLOES (MoxTuoMERYsHIRK).—Library and public offices, temperance 
hotel, and motor garage. Shayler & Ridge, architects, Bank 
Chambers, The Cross, Oswestry (Salop); Morgan Lloyd, builder, 
Rhayader. 

LOWESTOFT.--Wesleyan Schoola T. Н. Yelf, builder, 2, Riverside Road, 
Norwich, 

LONDON e H. Neal, 101, Broadway, Cricklewood, 

uilder. 
BnRowbEsBvnY (Netherwood  Street).—Shops (** Brondesbury 
Market.“) Geo. Wheeler, 133, Anson Road, Cricklewood. 
(WESTMINSTER).—Married men's quarters at Regency Street for 


Police (£11,848). J. Dixon Butler, surveyor to Metropolitan 
Police, New Scotland Yard, B. W. 


. ————————Àr 
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LONDON (Востн Ккмвіхотон). — Conversion of 82 and 88, Emperor's Gate 
into flats. H. Row, la, Kensington High Street, agent. 


(Kexerxoton).—Flats in Church Street. John Douglas, 12, 
Exhibition Road, Prince's Gate, S. W., agent. 


ое S. E.). New premises for, St. Mary’s Club for Working 


(8ruxaTHAM).—New Coroner's Couxt (£6,000). 
(Crry).—Re-wiring Guildhall (2500). Е. Sumner, city engineer. 


(BISHOPSGATE STREET, E.C.).—Premises for Chartered Bank of 
India, Threadneedle Street, E.C. 


(REGENT Sraret).—Rebuilding greater portion of the Poly- 
technic (£60,000). 

(FOREST Hitt).—Four blocks of flats. A. J. Dorrell, 25, London 
Road, S.E., builder. 


(Purxgy).— Motor garage. Simmonds Bros. & Sons, Ltd., 118, 
Cromwell Road, B. W., builders. 

(W.).—Rebuilding 165, Oxford Street. Phillips, Phillips & Co., 6 
Newman Street, Oxford Street, agente. 

(KitsvnN).—Bbops in High Road. 
Moorgate Station Chambers, E.C 

(N.W.).—Shops, &o., on site of 984, 986, 358, Euston Road. Phillips, 
Phillipa & Co., 6, Newman Street, Oxford Street, W., agents. 


(w.).—Extensive alterations to London, City and Midland Bank pre- 3 


mises, corner of Edgware Road and Praed Btreet. Colls & Sons, 
5, Coleman Street, E.C., builders. 


LYTHAM ( марке T Baptist church. Haywood & Harrison, architects, 
ytham. 
MANCHESTER.—New warehouse, Dale Btreet and Lever Street. Contractors. 
Robert Neill & Son, Manchester. 
Congregational * Church House to be built in Deansgate. 
Rev. J. Ross Murray, secretary of the Manchester Congrega- 
tional Board. 
New Congregational Church to be built in Clarendon Btreet, Moss 
Side. Rev. J. Ross Murray, secretary, Manchester Congre- 
gational i 
(LevrNsntLME). —Church (£5,170), R. B. Preston, architect, 
Diocesan Chambers, Manchester ; G. Macfarlane & Sons, 
builders, New York Street, Chorlton-on- Medlock, Manchester. 
MANSFIELD.—Residence for R. H. Wiggins. Mansfield Park. Vallance 
and Westwick, architects, Mansfield. 
MARKET HARBOROUGH (BRayBROORE).— Public school and house for 
Northants C.C. (£1,560). 


MERTON.—Pro sed new church (accommodate 500, cost £5,000). Rev. J. E. 
agger, vicar, Merton Vicarage. 
MONEYREA (Co. Dowx).—Richard Little Memorial Schools. Hobart and 


Heron, architects, 190, Scottish Provident Buildings, Belfast. 


MORPETH.— Hotel (** George and Dragon") C. F. Murphy, architect, Lloyd's 
Bank Chambers. Morpeth. 
NEWPORT (Mox.).—County offices at Pentonville. 

surveyor, Newport (Mon.). 
Premises at Orb, for the Orb Workmen's Club. W. H. Shute, 
architect, High Street, Newport. 
OXFORD (HxapixcToN).—Public schools. W. Н. Ashford, architect, 90, New 
Street, Birmingham. 
OLDCASTLE (Co. Mratu).—Additions and alterations to the Northern Bank. 
H. C. Parkinson, architect, Armagh. 
PINNER VIEW (Mippresex)—Church of England (£600). Rev. Ramsay W. 
uper. 
PONTYPRIDD (PENRHIWCEIBER).— Institute for Messrs. Nixon’s workmen. 
Т. W. Miller. architect, Mountain Ash. 
(PannaiwcessER).-~ Primitive Methodist Church. Thomas Davies, 
builder, Penrhiwceiber. 
PRESTON (PovLToN-LE-FYLDE).— Wesleyan Sunday Schools and extension of 
chapel (£1,250). Potts. Bon & Hennings, architects, 2, Birley 
Street, Blackpool; D. Walton & Co., builders, Thornton 


Wm. Tanner, county 


св.). | 
RADCLIFFE (Laxcs).—New public offices projected. 
RICHMOND-ON-THAMES.—Now secondary school for girls to be built by the 
ROCHDALE (Facrr).—_ Workmen's club premises. F. J. Hobson, architect. 
Rawtenstall and Bacup. 
RUSHDEN.—Mixed schools to be erected by the C.C. (£5,000). 
8T. LEONARDS-ON-SEA.— New wing to the Buchanan Hospital. G. Silverton, 
46, Strand, E. C., architect. 
SANDBACH (CursHire).—Extensions to Bradwall Reformatory School. 
Architects: Alfred Price & Sons, Sandbach. 
SHEFFIELD.—Soldiers’ home. G. Malam Wilson, architect, Sheffield. 
KIBBEREEN.— Parochial Hall. W. H. Hill & Son, architects, 28, South Mall, 
r 


SLIGO.—Works for the Anglo-Continental Guano Works, London (£2,000). 

SNAITH (Yorxs.).—Schools at Drax. H.B. Thorp, architect, Goole. 

SOUTHAMPTON. — Congregational Church extensions ( 22,200). С. Н. 
Brightiff, architect, Southampton ; Franklin, builder, 
Southampton. 
New fire station, &c., to be erected by the T.C. (£5,200). 
SOUTHEND-ON-BSEA.— Wesleyan Church. Mr. Gunter, architect. 
SUNDERLAND.—Quarter sessions and police courts, fire brigade station, &c., 
to be erected by the T.C. (£11,500). 

UPHOLLAND.—Extensions to the Grammar School. 

WALLASEY.—Town hall to be erected by the U.D.C. 

WEST HAM.—Alterations and additions to Canning Town School (£ 1,000). J. G. 
Morley, borough engineer. 

WHITST ABLE.—Bank premises. Geo. Reeves, builders, Whitstable. 

WELLS (SoMERSET).—Important extensions to the County Asylum (£14,100). 
Mr. Hine, architect. 

WIGAN.—Important extensions 0 waterworks contemplated. 

. G. H. Widdows, architect, 


WOKING (BuRREY).— London and South-Western Railway Servants’ Orphanage 
(219,199). W. Е. Trevena, Southampton Street, South Farn- 
. borough, Hants, architect. 
YARMOUTH.— Extension to the infectious diseases hospital for the T.C. 
(£1,060). 


———— 


Strike.—About 250 men (general gwitchmakers and 
brass workers), employed at the Adelphi Works, Manchester, of the 
Qeneral Electric Co., Ltd., went out on strike on Monday. 
ed for 28. advance,.and were 
The second shilling, the men contend, should have 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—January 8th, 1908. One common battery 
switchboard and 3,009 subscribers’ telephones (specification No. 166) 
for the Deputy Postmaster-General, Adelaide. Specifications can 
be seen at the Commonwealth Office, 72, Victoria, Street, 8.W. 


Austria.—August 31st. The Austrian State Railway 
authorities at Czernowitz are inviting tenders for the establishment 
of an electric plant at the railway station in that town for lighting 
and power purposes. 


Beckenham.—July 22nd. Meters for the electricity 
department. See u Official Notices July 5th. 


Belgium.—July 97th. The municipal authorities of 
Опртсе, near Liège, are inviting tenders for the establishment of & 
central electric lighting station in the town. Particulars may be 
obtained for 25 francs from, and tenders are to be sent to, La 
Maison Communale. Ougrce. 


Birmingham.—-uly 26th. Electrical pumping machin- 
ery (800 н.р.) for the Birmingham, Tame, and Rea District Drainage 
Board. See Official Notices " July 12th. 


Bristol.—Electric two-ton capstans (10) and movable 
electric jib cranes forthe Docks. W. W. Squire, Engineer, Cumber- 
land Basin, Bristol. 


Calcutta. — January 2nd, 1908. According to the 
Financial Ners, tenders for any class of illuminant are invited by 
the Corporation for the lighting of the city. 


Chorlton.—July 23rd. Wiring two hospital pavilions at 
the Withington Workhouse, West Didsbury, Manchester, for the 
Chorlton Union. Specifications from Messrs. Peers, Copland and 
Cardin, consulting engineers, 16, John Dalton Street, Manchester 
(deposit £2 28.). 


Dublin.—July 23rd. Machinery oils for the electricity 
works at Pigeon House Fort. See Official Notices " to-day. 


France.—July 27th. The Post and Telegraph autho- 
rities in Paris are inviting tenders for the supply of 360 tons 
of galvanised iron wire of varying diameter. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous-Secretariat 
d’Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Germany.—The municipal authorities of Munich are 
about to invite tenders for the establishment of а sub-station in 
connection with the electric lighting undertaking, at an estimated 
cost of £46,500. 


Perth (W. A.).— August, Gth. Desiccating apparatus 
with motor-driven air-pump for telephone cable work for the 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, S. W. 


Portsmouth.— August 5th. Welsh steam coal for the 
tramways power station. See “ Official Notices” to-day. 


Radcliffe. — July 20th. Low tension cable for the 
U. D. C. See Official Notices J uly 12th. 


Rochester.—July 22nd. Permanent way and overhead 
line for Corporation tramways. See Official Notices" July 12th. 


Spain.— August 12th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until August 12th for the 
concession for the construction and working of an electric tramway 
in the town of Valencia. 


Spain.—The municipal authorities of Alcira (province of 
Valencia) have just invited tenders for the concession for the elec- 


tric lighting of the town during a period of ten years. 


Stepney.—July 22nd. Testing switchboard, motor- 
generator and transformer, also distribution board and earthing 
panel for the electricity department. See “Official Notices” 
July 5th. 


sunderland.— August 22nd. Uniforms and caps for 
the tramways employés of the Corporation. See “Official Notices 
to-day. 


Sydney (N. S. W.).— August 14th. The Deputy Post- 
master- General is inviting tenders for telegraph, telephone and 
electric light material, 
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Wednesbury.— July 23rd. Balancer boosters and accu- 
mulators for electricity works extensions. See Official Notices“ 
July Sth. 


West Riding (1 afi). July 22nd. (1) Two engines 
and dynamos, electric light installation (including wiring, fittings, 
lampe, &c.); (2) Electric bells, telephones, fire alarms and record- 
ing clocks; (3) Heating and ventilation; for the second portion of 
the main institution of Storthes Hall Asylam. Tenders to J. 
Vickers-Edwards, architect, County Hall, Wakefield. 


Willesden.—Julv 22nd. Stoneware conduits for the 
U. D. C. See Official Notices July 12th. 


Wimbledon. — July 22nd. Edwards air pump equip- 


ment and voltmeters for the Corporation electricity department. 
See Official Notices” July 12th. 


CLOSED. 


Bolton.— The Electricity Committee has accepted the 
tender of the British Westinghouse Co. for a centrifugal pump. 


Croydon.—The T.C. has accepted the tender of Messrs. 
Harding, Churton & Co. for a motor and pump, at £178. 


Gravesend.—The T.C. has accepted the tender of the 


J.ancashire Dynamo and Motor Co., Ltd., for the supply of motors 
for hiring. 


London,— Berk Monvsry.—The Electricity Committee has 
received the following tenders :— 


7,000 YARDS 4-1IN. SINGLE-Way CONDES AND 100 BENDS. 
Sutton & Co. (accepted) (1) conduits, 18, 01d. per yard; (2) bends, 15. 62d. 
each, Jess 24 per cent. 
Albion Clay Co. (1) Is. 03d. ; (2) M. 01d. 
T. Wragg & Sons (di 18. Оа. ; (21 ls. 01d., less 24 per cent. 
Doulton & Co. (1) 1s. 01d. ; (2: 18. ul. 
Johnson & Phillips, Ltd. (D Is. 8d. ; 12) 28. 94. 


CARLE Boxes, 


Johnson & Phillips. Ltd. (accepted) (d) six-was disconnecting joint boxes, 
£91 ; (Q2) five-way ditto, £905 3i fonr-way ditto, £90; 14) three. “way ditto, 
£4: (6) straivht through ditto, 451 "s. 64.; (6 end connecting ditto, 


5 48. 
W. T. Glover & Co. (1) #97; 12) £98 ; 13, £93 ; idi £005 5 tan; эб £6 168. 
cio ок & Со, (hy £97 108, ;. 2 £103 2s. ; (91 £99; (b £07; 0 £08; 
1 5 Ax 


Henleys Telegraph Works Со, d) £162 10s.: 
4 U 108. : (5) 458: 16) £6. 
British Insul: ited & Helsby Cables, Ltd. (D 4221: (2) £225 0158. ; (31: 4126: d) 
475; (5) £19 15s. ; (6) £N Bs, 
7,400 YARDS 125 so. IN. AND 400 YARDR oF 2 ко. IN. l;ow-TENSION TRhUPLK- 
ConcknTRIC LEAD-CovERED CABLE, AND 120 YARDS OF *2 89. IN, LOW-TRNBION 
TripLk-CoNCENTRIC LKAD-COVERED AND 8TEEL-AHMOURED CABLE. 


Callender's Cable & Construction Co. (accepted for 1 and 2) (0 7125 by 127 
by 06. 4 2. 350; (21 2 by 2 by 1, £226 5s. ; (3) "2 by "2 by +1 steel-armoured, 
£79 2s. Gd. 

Johnson & Phillips, Ltd. accepted fov 3) (1) £2,981 175. 4d. ; (2) £929 168. 5d. : 
(3) £75 4s. 5d. 

British Insulated & Helsby Cables, Ltd. (d) £3,034 ; (2) £236 ; (3) 476 168. 

Mn Telegraph Works Co. (1) 43.010: (2) £235 ; (8) £76 105. 

. T. Glover & Со. (i £3,041; 12) £235; (3) £76 18s. 
iniu Bros. & Co. (D £4,078 10s. ; 


(2) £138 ö.; (3, £96 15s. ; 4) 


(2) £291 158. ; (3) £77 5s. 


NMARVYLEDONE.— The B.C. has accepted the tender of Meser⸗. 
Parsons for the insertion of a steam temperature buffer on the 
turhines for £200. Messrs. Babcock also tendered for the work, at 
£192 103., plus £25 for erectiun. 

SrEPNEY.—Tbe B.C. has received the following tenders :— 

METERS UP TO A CAPACITY GF 10 AMPERES. 
Heason Manufacturing Co. опару чеш *262 
Chamberlain & Hook ham, Ltd. 2n 
Ferranti, Ltd. .. T Ja Е. T by 82» 
METERS ABOVE A CAPACITY OF 10 AMPERES, 
Ferranti, Ltd. da m gu dy ig, MET 
Chamberlain & Hookham, Ltd. T T 811 


Ferranti, Ltd., quote on the basis of one year’s frce maintenance, 
ав against three years in the case of Messrs. Chamberlain & Hook- 
ham, whose tender was provisionally accepted. Tenders from ten 
other firms for both classes of meters were declared informal. 


DxMaAND INDICATORS. 


Engineering Instruments, Ltd. (informal £200 
Monté-Callow & Co. , .. nuformali 200 
Reason Manufacturing Co. "(provisionally accepted) 187 


ANNUAL SUPPLY OF CARBONS. 
Sloan Electrical Co. vues EIDEM са £767 


Johnson & Phillips, Ltd. " 798 
Crempton & Co. "t 50] 
G. Branhk я "E 15 У per cent. tor с: ash) зә 
Union Electric Co. T T Фа | MR 894 


Tenders have also been coutidered for the N supply of coal. 


L. C. C.—The Highways Committee of the L. C. C. have considered 
the following tenders for the supply of two of the four sets of 
6,000-Kw. three-phase steam.turbo-generators for the second portion 
of the power station at Greenwich:— 

Turbo-generators, 


including provisionul Spare 
SUMI, parts. Total. 
Witlans & Robinson (recommended) 412,200 £1,875 444,075 
British Westinghouse Со. . 12,113 1. 755 43.809 
ialternutive tende 1) 6,000 1,205 37,205 
C. A. Parsons & Co E 44.276 746 45.022 
е (alte 'rDative tendor) 89,966 665 40,521 
Electric Construction Co. .. n s 44,7 КИП 45,2%] 
British Thomson. an Co. T 17,450 uua 7,872 
James Howden & Co. i .. 48.000 4 18,489 
General Electric Co. s 1 $5,094 Ау 439.090 


The tender proposed for acceptance amounts to £42,200, and is 
therefore exclusive of spare parts, and the sub-letting of the 
generators to Dick, Kerr & Co. is to be permitted. 


Long Eaton.—The U. D. (C. has accepted the tender of 


Mesars. Browett, Lindley & Co., Ltd., for a steam dynamo and 
water- tube boiler, at £3,948. 


Pontypridd.— The question of English v. German firma 
was the subject of a discussion at a meeting of the D.C. on Tuesday, 
when tenders for cables in connection with the electrical department 
were considered. It appears that on a contract of about £3,000 a 
German firm had offered to provide cables for about £500 less than 
the lowest quotation of an English tirm. This latter had, however, 
upon learning that their tender was во much higher than that of 
the German firm, reduced the same to within £140 of its German 
competitor. A majority of three voted in favour of giving the 
contract to the German firm. 


Prescot.—The Board of Guardians has accepted the 
tender of the British Insulated and Helsby Cables, Ltd., for cable, 
fittings, and wiring for the electric light at the workhouse. The 
company will also supply energy at 3d. per unit. 


Rochdale.—The T.C. has accepted the tender of Mesars. 


Yates & Thom for the supply of additional plant for the electricity 
works. 


Wimbledon.—The contract for 76 flame arc lamps has 


been awarded to Messrs. Foster & Co., after & prolonged test of the 
* Foster " lamp. 


York.— The Corporation Electricity Committee has 
accepted the tender of the Adams Manufacturing Co. for the supply 
of “ Igranic" motor starting rheostate for the period of 12 months 
dating from July Ist, 1907. 


Melting Tantalum and Allied Metals by Means of 
Cathode Rays.—Herr von Piram and Siemens & Halske, of 
Berlin, have taken out a United States patent for an apparatus in 
which tantalum and its allied metals can be melted so as to obtain 
a homogeneous product with the aid of cathode rays. The apparatus 
consists of a glass globe fitted with metal caps which are cemented on 
air-tight in position at the top and the base. The upper cap is made 
a cathode, and is connected to a concave plate for the emission of 
cathodic rays. The lower plate is the anode; and carries a small 
receptacle for the metals at the focus of the rays. The glass globe is 
evacuated sufliciently for the purpose in view, and the rays are 
deflected over the whole mass of metal in such fashion as may be 
necessary to ensure complete fusion, by means of an external magnet. 
It is stated that the electrical energy consumed is very efficiently 
utilised, and that the apparatus will work with alternating currents 
of such high pressures as 50,000 to 100,000 volts. The glass 
apparatus can aleo be employed in the shape of a bell cover 
standing on а flat plate, two electrical connections disposed con- 
vergently being fixed at the upper part of the glass. Each con- 
nection terminates in a concave disk fastened at such angles 
respectively aa to have a common focus, and either disk can be 
made cathode. In this case the mctal is supported in a dish carried 
from the bed-plate, where the air outlet is also fixed. 


Rapid Measurement of Electrolytic Resistance.— 
The specific resistance of an electrolyte varies in a marked degree 
with variations in concentration, temperature and purity, but in spite 
of this very little use seems to be made of the facta in technical 
operations. For example, an increase in the amount of various 
acids and salte in aqueous solutions, from 5 to 10 parts per hundred, 
produces a 50 per cent. change in the specific resistance, while the 
specific gravity changes only 3 per cent. Obviously then, the former 
measurement is the most sensitive, while the latter is the one 
actually adopted. The reason for this is probably due to a lack of 
some adequate, and at the same time simple, instrument capable 
of being used for rapid measnrements. In a paper read before the 
American Electrochemical Society, Prof. Burgess describes an 
apparatus which has been used for several years in his laboratory, 
hardly any more trouble being required than when reading a ther- 
mometer. The resistance is measured in a glass tube containing 
suitable electrodes. Coupled in series with this is a voltmeter and 
a set of dry cells. The glass tube is mounted in an ebonite stand, 
through which the electrodes can be manipulated. The latter are 
kept short-circuited by means of a spring, but can be put in the 
main circuit by means of a slight pressure with the fingers. The 
operation is as follows:—The tube is dipped into the liquid to be 
measured, and the voltmeter read оп the short circuit. The elec- 
trolyte is then put in series, and the voltmeter reading again taken. 
If k is the resistance of the voltmeter, x the total voltage when 
short-circuited, and E' the second reading, then the specific resist- 
ance of the column of liquid in the tube is equal to в’ multiplied 
by tbe ratio of k- x to z'. This form of apparatus can be used for 
continuous work, and gives accurate readings. Alsctrochem ical and 
Metallurgical Industry, vel. V, No. 6: 
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DICK, KERR CRANE EQUIPMENTS. 


Tue subject of electrical craneage, haulage and hoisting 
plant, which has frequently received attention in these pages, 


is more than ever to 
the front at the 
present time; and now 
that practical  ex- 
perience has enabled 
our electrical manu- 
facturers to success- 
fully meet the various 
little idiosyncracies 
peculiar to this class 
of equipment, one can 
hardly doubt but that 
the field for its em- 
ployment will be ex- 
tended beyond even 
its present extensive 
limite. ! 
Among the firms 
who have devoted 
special attention to 
this class of work, 
none are better known 
than Messrs. Dick, 
Kerr & Co, whose 
wide experience in 


other motor-driven plant has been of direct advantage 
to them in this connection. 
Through the courtesy of this firm we are able to illustrate 


Р 


Fic. 2.—8BHowisG THE MOTOR AND CONTROLLER EQUIPMENT, 7-Ton TAAVILLIxd CBANE. . 


several applications of their p.c. equipments to travelling 


and other cranes. 


Thus our first and. second illustrations, showing two 
trayelling cranes in the erecting shop of one of the ship- 


building yards on the Clyde, demonstrate the feasibility of con- 
verting what were rope-driven cranes for electrical operation. 


Ег. 1.—ELECTBIOALLY-DRIVEN TRAVELLING CRANES, WITH Dick, KEBR EQUIPMENTS. 


The reconstruction was undertaken with a view to 
improving the working speeds, and each crane was fitted 
with а series motor and H-type controller and resistances. 


The crane in the 
foreground, fig. 1, 
has a 15-ton lift, 
and the other one 
a 7-оп lift. The 
electrical equipment 
on the latter is 
clearly shown in 
fig. 2. 

It is satisfactory 
to record that, as 
a result of the change 
the original working 
speeds have been 
doubled. 

Figs. 3, 4 and 5 
illustrate some equip- 
ments supplied by 
Messra. Dick, Kerr 
ſor a steel works in 
Scotland. 

In the foreground 
of fig. 3 is shown 


a 7}-ton high-speed 


travelling crane, fitted with three motors of 75, 50 and 
30 H.P. respectively; this crane is used for carrying ingots, 
which have been removed from the retorts, through the 
smelting shop to the soaking pite, where they are reheated. 


F 
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The ingots each weigh 8 tons, and they are usually trough along which the ingots travel by gravity to the live 


carried in pairs as shown. rolls, as mentioned previously. 

Fig. 4 shows the soaking pits and the special type of The direction of rotation of the live rolls is reversed 
crane provided every few seconds 
for handling the | as required by the 


feeding of the roll- 
ing mills. 

As showing 
another application 
of the Dick, Kerr 
equipment, figs. 10 


heated ingots. 
Each crane is fitted 
with six motora, 
one each of 35 
H.P., 20 H.P. and 
7} н.Р., and three 
of 5 H.P. and 11 will be of 
The two cranes interest. The 
Bhown, alternately idt Br former shows an 
of 0 Der M s | Ü d А TN Th E i f 
necessary to feed | | A ч NE at Middlesbrough, 
the rolling mills similar in general 
with material. outline to others 
The cover of which we have de- 
the soaking pit scribed there. The 
is first removed crane is operated 
by a claw; the by a 56-u.P. 
ingot is then ex- motor, which, 
tracted by a with its gearing, 
grab, which im- is shown in the last 
arn deposita Ым " 
i in a e motors em- 
cradle at the ployed іа this 
head of the trough class of work are 
shown, from which either series, 
е түше by gravity oe or Par 
e mills. pound wound, o 
Each cycle of the enclosed 


үг 


— 


—.— 


erations takes tilated t 
RUD five minutes Fic. 3.—74-Ton HIGH SPEED TBAYELLER aT 4 SCOTTISH STEBL WORKS. n кузга jn бр, 
to complete; the 9. The bear- 


rolling of the ingot to the required section in the mill occupies ings are lined with phosphor bronze and provided with 
but a few minutes, and one crane follows the other in the ring oil lubrication. 
delivery of ingots, to keep pace with the E operations. The poles are of the laminated type, and are bolted to 
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Fig. 4.—8»PECIAL CRANE FOR DEALING WITH REHEATED кта. 5.—Er-EorricaL GEAR FOR DRivimG LIVE ROLLS. 
Іхаотв 


Fig. 5 illustrates the electrical driving gears for the live the motor shell. Тһе armature is slot wound, and of a 
rolls, which are operated by the two 50-H.P. totally-enclosed sufficiently substantial character to safely meet any emergency 
series-wound motors shown. On the right is shown the arising in heavy crane work. The core is built up of disks 
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which are keyed direct on to a hammered steel shaft, all the 
windings being impregnated with high insulation black 
varnish. Special attention has been given to the adequate 
ventilation of the motor, the steel shells being provided with 
air ducts, and the 
armature соге 
having the usual 
ventilating grooves. 
Carbon brushes are 
employed, with 
fixed position for 
all loads. 

One of the most 
interesting features 
of the Dick, Kerr 
crane motor is the 


magnetic. brake, 
which can be at- 
tached if required. 


This brake (shown 
in figs. 6 and 9) is 
formed by an ex- 
tension of the com- 
mutator-end  bear- 
ing, ап annular 
| being  pro- 
vided, in which is 
carried an exciting 
coil. On the exten- 
ded hub is carried a 
conical cast - steel 
ring which is free to 
move laterally ; in 
this ring steel 


springs are carried, 
ich normally tend 
to push the ring 
away from the face 
of the magnet. At the extreme end of the motor shaft, a 
malleable iron crown is keyed. When the motor is discon- 
nected from the power service, the spiral springs thrust the 
conical steel ring intoſthe crown. When current is switched 
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Fics. 7 anp 8.—SBHowiNG THE R AND “Н” TYPE 
CONTROLLERS RESPECTIVELY. 


on the magnet becomes energised, and overcoming the thrust 
of the springs, attracts the ring to the face of the magnet, 
thus leaying the crown and consequently the shaft free to 


revolve. 


Fic. 6.—Dick, KERR CRANE MOTOR DISMANTLED, SHOWING CARCASE, ARMATURE 
AND MAGNETIC BRAKE, 


A special controller has been designed as part of the 
firm’s crane equipment, there being variations in form, as 
shown in figs. 7 and 8, according to the work for which it is 
intended. 


There is no doubt that the apparatus employed 
in the control of 
electric cranes and 
hoists is of su- 
preme importance, 
for the success or 
otherwise of an 
electric system 
really hinges upon 
the efficiency of 


control. This 
apparatus is, how- 
ever, frequently 


the most unsatis- 
factory, because its 
true functions are 
not always realised, 
and, in  conse- 
quence, design and 
construction аге 
poor and perform- 
ance unsatisfactory. 
A crane controller 
must be so de- 
signed as to ade- 
uately meet all 
conditions of load 
during the period 
of operation. It 
must be both 
electrically and 
mechanically sound, 
as it is frequently 
handled by men 
who know nothing 
whatever of the apparatus, and therefore do not always 
realise when they are mishandling it. 

A successful controller must operate the crane motions 
smoothly and without any jarring effect, and be practically fool 
proof. The success which has attended the Dick, Kerr con- 
troller is undoubtedly due in no small measure to the method 
of instantaneously breaking the arc formed on opening the 
circuit. As the operation of this controller is quite distinct 
from other methods, a short description may be of interest. 


Fia. 9.— STANDARD CRANE Мотов, WITH MAGNETIC BRAKE. 


It must be remembered that crane controllers are called upon 
to deal with heavy currents, and may be on occasion required 
to break a “short circuit" current. It necessarily follows 
that there would be excessive arcing, and unless this were 
immediately suppressed the controller would be liable to 
sustain serious injury. The form of the controller under 
review isa distinct advance on the ordinary magnetic blow- 
out type, for it not only contains most important modifica- 
tions of the blow-out principle, but in other respects it shows 
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improvements, chiefly as regards simplicity of construction 
and ease of operation ; it is known 88 the metallic shield 
blow-out type. The most conspicuous advantages offered in 
this controller are summed up in the statement that, unlike 
other magnetic blow-out systems, the effectiveness of the 
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Fic. 10.—WHARF CRANE, MIDDLESBROUGH, WITH DICK, KERR 
EQUIPMENT. 


metallic shield increases in direct; proportion to the current: 
the older type of magnetic blow-out which is still employed 
by some makers for crane operation, works satisfactorily up 
to the point of saturation of the magnet, consequently with 
a heavy over load, which is frequently obtained in practice, 
there is no corresponding increase in the 
blow-out effect. The metallic shield 
blow-out effect increases in direct 
proportion to the current, consequently 
the more powerful the are the 
greater is its effectiveness. The- 
operation of the magnetic blow-out 
depends upon driving the arc in a 
direction parallel to the axis of the 
controller cylinder. In the metallic 
sbield blow-out the are is lifted 
directly away from the cylinder in a 
direction at right angles to its axis. 
The insulating partitions, therefore, are 
never in the dircct line of the arc, 
and it is impossible for one arc to 
reach another, adjacent, because the 
solenoid effect is produced between 
each one individually. 

Of the two forms of contro'ler illus- 
trated, fig. 7, represents the R type, 
in which the contact cylinder is vertical 
and the resistances are separate. The 
maximum capacity of this type is 1,000 
amperes at 650 volts. 

In the H type, shown in fig. 8, the 


ір all positions except ini going © off," when the maximum 
effect of the metallic shield is available. 

The resistances for currents larger than 15 amperes are 
made of cast-iron grids insulated with mica. 


A Non-Stop Run.—Details of a non-stop run by a 
150-kw. three-phase belt-driven alternator are given by Mr. 
Rhodes, assistant manager of the United States Smelting Co., West 
Jordan, Utah. The generator was put in service on October 15th 
for 11 hours per dav, until November 9th, 1902, when a service of 24 
hours per day was required. On January 25tb, 1904, a paper pulley 
went to pieces, and a cast-iron one was substituted in 15 minutes. 
From June 15th to 18th, 1904, the switchboard was moved, and all 
feeder circuits were connected directly on the machine, without 
switches or fuses, by means of jumpers, and no mishap occurred 
sufficient to cause a shut down. Last year a screw worked out of 
one of the split oil ringson the pulley end. Not being able to shut 
down, the run was continued with the remaining one until March 
28tb, 1907. At this point, the machine was stopped and repaired, 
and commenced again. The alternator is belt-driven, and an 
engine is located on either side with belt attached, in case of 
emergency. Bearing in mind that the machine carries a continuous 
overload of 25 to 60 per cent., its record is truly wonderful.— 
Electrochemical and Metallurgical Industry, Vol. V, No. 6, 1907. 


A Modern Electrically-Operated Copper Converter. 
—One of the most interesting of converter plants is now being 
erected by the Oxford Copper Co., at Constable Hook. N.J., under 
the supervision of the chief engineer. This consists of three 
electrically-operated stands and nine shells, 84 in. diameter and 
126 in. long. For turning the shell, each stand is provided with a 
30-8 р. Allis-Chalmers direct-current, variable speed, multipolar, 


enclosed type series-wound motor for 110 volta and 600 в. P. l., 


which is geared up to the main driving shaft, so that the maximum 
speed of shell is reduced to 14 B. . 1 То regulate the turning speed 
of the converter shelle, there is a suitable controller, arranged with 
a liberal number of speeds in each direction. The motor shaft is 
connected to the worm shaft by a coupling, which also acts asa 
brake wheel for the solenoid brake, and in this extension is keyed 
a single-thread steel Hindley worm that runs in an oil bath and 
meshes with a solid worm wheel, thus making the first reduction. 
On the worm-wheel shaft is secured a cast-steel pinion, which in 
turn transmits its energy to a steel gear, both having shrouded 
teeth and designed for taking care of severe shocks. The gear is 
keyed to a hollow steel shaft, which bas fitted to the driving end a 
universal coupling, arranged so that the shells will lie true on the 
rollers and at the same time the drive will adjust itself to suit the 
alignment, and thus avoid any undue strain on the driving shaft. On 
the head of the shell is a groove, which matches a tongue on the 
universal drive. When placing the shell in position on the stand, 
the motor is turned round until the tongae is vertical, leaving 
clearance: enough on each side for keys, These latter are tapped into 


contact cylinder is mounted horizontally FI. 11.— SRO wN 56-u.e. Moron AND GEARING FOR MIDDLESBROUGH WHARF CRANE. 


over the resistances and the reversing 
part of the controller. The maximum capacity of this type 
is 300 amperes at 650 volts. | 
In both types of controller the connections provide for 
"obtaining two running notches from each resistance section. 
The blow-out coil is never short-circuited, being shunted 


plac? and hold the whole construction rigid. The complete frame 
for supporting the motor and carrying the gears consists of a 
massive box frame castiog with all beariogs liberally proportioned 
and lined with the very best babbitt. The capacity of each con- 
verter is about 780,000 Ib. of copper per month.— Electrochemical 
and Mctallurgical Industry, Vol. V, No. 6, 1907. | 
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NOTES. 


The B.A. Meeting at Leicester.—The British 
Association for the Advancement of Science holds its meeting at 
Leicester from July 3let to August 7th. The following is the 
programme for the Engineering Section :— 

Thursday, August 1st.—Presidential Address by Prof. S. Р. 
Thompson, F.R.8. 


Dugald Clerk—" The Present {Condition of Gas and Petrol. 


Engines." 

Friday, August 2nd.—Joint meeting with the members of the 
Chemical Section (B) to discuss “ Gaseous Explosions with 
Special Reference to Temperature.” 


Monday, August 5th (Bank Holiday).—Sir W. Н. Preece, K.C.B.. 
F.R.8.—' Pupin’s Compensated Cable for Telephone 
Transmission.” 

J. T. Morris—" Note onan Oscillograph Study of Duddell Arcs 
of Low Frequency.” 

L. Gaster— Developments in Electric Incandescent Lamps." 

H. I. Brackenbury—'' Modern Machinery and its Future 
Developments.“ 

J. F. Brooks — A Machine for Weighing the Forces on а 
Cutting Tool.“ 

R. B. Ball—" Note on the Governing of Hydraulic Turbines.” 


Tuesday, August 64h.—J. S. E. de Vesian—" Ferro-Concrete and 

Examples of Construction.” 

W. Noble Twelvetrees— Some New Uses for IReinforced 
Concrete.” 

H. T. Barnes—''The Ice Problem in Engineering Work in 
Canada." 

E. G. Coker— The Equipment of the Engineering Laboratory 
of the Finsbury Technical Institute." 


On the afternoon of Friday, August 2nd, members of the section 
are invited by Mr. C. Bennion to a demonstration of boot and shoe- 
making machinery at the works of the Union Co. 

On Saturday, August 3rd, an expedition is arranged for members 
of the Section, over the Leicester and Swannington Railway, one 
of the earliest railways laid down in England. 


Imperial College of Science and Technology.— 
The first meeting of the governing body of the Imperial College of 
Science and Technology was held last week at the Victoria 
and Albert Museum, South Kensington. The Right Hon. R. 
McKenna, M.P., President of the Board of Education, who was 
accompanied by Sir Robert Morant, opened the meeting. The 
following were among the members of the governing body 
present :—The Earl of Crewe, Sir Е. Mowatt, Sir Julius C. Wernher, 
Sir W. H. White, Principal MacAlister, Dr. Glazebrook, 
Prof. Capper, Sir A. W. Rücker, Sir J. Wolfe Barry, Viscount 
Esher, Sir A. Geikie, Prof. Dalby, Sir Alexander Kennedy, 
Mr. T. Hurry Riches, Mr. R. K. Gray, Sir Hugh Bell, with 
Mr. F. E. Douglas as secretary (pro. tem.) Mr. McKenna, in 
opening the meeting, took the opportunity to explain the arrange- 
ments which would have to be made for the transfer of the. Royal 
College of Science and Royal School of Mines to the control of the 
governing body, and referred to the importance of the work which 
lay before the governing body in connection with tbe provision 
and organisation of advanced technical education within the empire. 
On the motion of Viscount Esher, seconded by Sir Alexander 
Kennedy, Lord Crewe was unanimously elected chairman. On 
Lord Crewe taking the chair, Mr. McKenna handed to him the 
letters patent containing the grant of the charter of the Imperial 
College. Provisional Committees (including a Finance Committee 
of which Sir F. Mowatt was appointed chairman) were appointed 
to deal with preliminary matters and to report to the next meeting 
of the governing body, which was fixed for to-day, 19th inst. 


Electric Shoek Fatality.—An inquest was held on 
Jaly Sth into the death of Thomas Farrel], aged 16 years, which 
was caused by an 11,000-volt electric shock received while at work 
at the Newport, Middlesbrough, works of Messrs. Samuelson. 
According to the evidence, the lad had been employed by the 
Electrical Co. of London for some time, but had no previous know- 
ledge of electricity. В. J. Baker, electrical fitter, who was 
employed by the company and engaged at the works on the same 
job, said that at the sub-station the two middle panels were dead“ 
and the other two alive,“ the current having been passing through 
the latter during tbe whole of the' week. The pressure of the 
current was 11,000 volts. Farrell had often worked in the place 
before. Deceased told witness that he had orders to vaseline the con- 
nections on the dead switches. Witness said he went into the 
station with him, and showed him which were dead switches and 
which were “alive.” He also warned him to be careful, and told 
him if he could not reach anything from the floor he was not to 
climb up. He then went out, and left the deceased to do the work, 
and after finishing it he came and asked for some turpentine. 
Shortly after, witness heard a loud report, and on running into the 
station he found the lad lying on the floor, opposite one of the 
4% live panels, which deceased had evidently been painting. His 
right hand had been burnt, and deceased said, "Pick me up; I 
have had a shock." Witness thought the boy had intended 
to peint one of the dead panels, and had made & mistake and com- 
menced to paint one of tbe "live" ones He did not think 
deceased had been ordered to paint the switch. Oarl Peterson, 
engineer in charge of the work, said the station was well protected, 
and had levers which showed which panels were "dead" and 
whieb were "alive" T. W. Kennedy, electrician, who supervised 


the work, stated that he never instructed Farrell to do any painting. 
Dr. Walter Benson deposed that the lad was dead when he arrived. 
Both his hands were burnt, and, in his opinion, death was due to 
electric shock. The coroner, at the close of the evidence, remarked 
that it seemed that the young fellow, out of excess of seal, had 
commenced the painting which was not needed. The verdict was 
„Death through receiving an electric shock,” no one being to 
blame for the occurrence. 


German Iron and Steel Industries.—A Berlin 
correspondent of the Tunes (July 15th) concludes an article on this 
subject as follows :—“ But the most important reason for expecting 
a heavy expansion of German steel exports remains to be mentioned. 
The steel mills of the country are now rapidly undergoing a com- 
plete revolution in the development and application of power. 
Furnace and coke-oven gases have nowhere else come into such 
general use for developing power as in Germany. The gas engine 
and the steam turbine are rapidly displacing the old reciprocating 
steam engine in German steel mills; and electricity for driving the 
rolls will soon be universal. German technical experts expect a 
great and permanent reduction of the costs of production through 
these radical changes, and, indeed, practice has already demon- 
strated the correctness of their views. Other countries, of course, 
have also begun the same revolutionary process, but Germany is 
far in advance of them all, and will undoubtedly make its enhanced 
competing power felt in neutral markets long before it has been 
overtaken by them. It may safely be concluded that Germany’s 


competition in outside markets will be felt more keenly during 


the next ten years than ever before.” 


Institution and Lecture Notes.—Socrety or Arts’ 
CONVERSAZIONE.—The conversazione of the Societv of Arts was 
held on Tuesday, July 9th, in the gardens of the Royal Botanic 
Society. "This function, which is usually looked upon as one of the 
most enjoyable of the season, was entirely spoilt by the weather. 
Although the gardens were very prettily illuminated, visitors 
immediately on arrival made for the refreshment rooms, which at 
once became crowded ; and those who were later in arriving had to 
take refuge in the conservatories, where they were entertained by 
the bands of the loyal Marine Light Infantry and H.M. Cold- 
stream Guards. Those ladies who had obviously come to be seen in 
their latest creations," no doubt suffered for their temerity, as 
probably did aiso Miss Elizabeth Holt, the heroine in the Watteau 
play "La Marquise,” performed in the open air, who very bravely 
went through the business of dying on the wet grass under the rays 
of the limelight. In the Club House, concerts were performed 
under the direction of Mr. Patrick Kirwan, which were highly 
appreciated by packed houses, and also by those who, crowding up 
to the windows to escape the rain, were able to catch a note ortwo 
now and again. 


Appointments Vacant.—Shift engineer for Elland 
electricity works; technical assistant to take charge of the Sunder- 
land Corporation electricity department test room (£156) ; Assistant 
Superintendant of Telegraphs for Ceylon (£300). 


A New Recruit.—According to the Daily Mail of the 
13th inst., Mr. John Burns, presiding at a conference on the pro- 
posed federation of six towns in the Potteries, stated that Federa- 
tion would result in cheaper electricity, and, as an old electrical 
engineer, Mr. Burns said: ‘I am green with envy of the opportunity 
for exploiting the district.' " 

It is not quite clear that Mr. Burns actually called himself “ап 
old electrical engineer,“ but the context certainly supports the 
idea, and it would be interesting to learn— 

1. When Mr. Burns was in the electrical profession. 

2. When he was an engineer. ч 

Our impression was that the now President of. the Local Govern- 
ment Board was at one time—the time when he was engineering 
strikes—a fitter. To call a fitter an “electrical engineer," even 
though he be employed in an electrical company's works, is a 
ridiculous libel (on one or the other). We believe Mr. Burns was 
promoted direct from the bench to the floor of the House of 
Commons, and thence to the Board over which he now presides— 
and we never before heard of him as a (reformed) electrical 
engineer. 


Electrochemical Notes.—ELEcTROLYTIC PRECIPITA- 
TION OF CYANIDE SoLutions.—According to an article receatly 
published by Mr. C. P. Richmond, a modification of the ordinsry 
Siemens & Haleke process for precipitating cyanide solutions has 
been »uccessfully introduced at the San Sebastian mines, near 
Santa Rosa in Salvador. The ores worked there are very complex, 
containing much copper; and when treated by the ordinary cyanide 
process, although 95 per cent. of the gold is recovered, so much 


, copper is thrown down with it that it is impossible to part the 


metals. In fact, the cathodes finally consist of 3°73 per cent. of 
gold, 65 per cent. of copper, and the rest lead, for which material 
the refining works pay very badly. The modified process devised 
by Richmond, on the other hand, gives a gold varying between 
750° and 850° of fineness, yields a copper in the metallic state, and 
leaves the lead electrodes uninjured. The solution containing the 
gold is brought into an electrolysing vessel, 30 x 10 x 4 ft. in. 
size, divided into 12 compartments, 10 of which contain 25 anodes 
and 24 cathodes each. The anodes are composed of thin sheet lead 
oxidised with permanganate, the cathodes are thick plates of lead. 
The current density i» 1 ampere per sq. ft. and the voltage is from 
4to б. During the electrolysís from 80 to 90 per cent. of the 
metal is reduced, and the liquid then flows into two sino troughe 
in which another 9:6 per cent. is recovered, The lead cathodes 
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remain in the electrolytic vat for 20 to 30 days, until they weigh 
from 8 to 12 lb. They are then taken out, introduced into 2 per 
cent. sulphuric acid, and used as anodes with a current of 5 amperes 
per sq. ft. In these conditions the copper dissolves and is 
deposited as a powder upon lead cathodes, afterwards falling to 
the bottom of the cell, while the gold is precipitated as an anode 
sludge, and is collected in bags. At the end of the process the 
lead anodes are put back into the cyanide vessels and made cathodes 
once more. 


Porous DrapHRaGMsS OF WOOD.— Messrs. Q. Marino and E. W. 
Barton-Wright have taken out a French patent for a process which 
is stated to convert wood into a porous diaphragm fit for employ- 
ment in electrolytic cells, and one which confers upon the material 
a high resistance to the corroding action of electrolytes. The 
process consists in treating wood for eight to ten hours with 
cuprammonium oxide, then removing the copper by treatment with 
0°88 ammonia for five or six hours, next washing the wood and 
soaking it in crude nitric acid for from two to four hours (which 
converts the gummy material into a yellow resin) and finally 
exposing it to a blast of steam and sulphur dioxide for 5 to 15 
minutes. The last operation results in the formation of a mixture 
of nitric and sulphuric acid, which converta the cellulose into nitro- 
cellulose and allows the latter to be dissolved out of the material 
with the aid of alcoholic caustic potash and ethyl acetate. The 
product is stated to possess a considerable amount of malleability. 


ELECTROLYTIC PRODUCTION Or IRON IN Nonwav.—Some experi- 
ments carried out recently by A. Hiorth in the new electro-chemical 
institute of the Technical High School at Christiania have shown 
that à good quality of metal can be obtained by electrically 
smelting à low grade of iron ore unfit for reduction in the blast 
furnace together with impure Norwegian graphite. The original 
iron-sand contains about 13 per cent. of titanic acid and 20 per 
cent. of silica, whereas the finished metal contains not a trace of 
titanium and only 0°01 per cent. of silica. The graphite employed 
occurs in many parts of Norway in beds 30 to 60 ft. thick. 


THE Олгсісм CyaNamips INDUSTRY. — According to a recent 
report published in the Chemiker Zeitung, the problem of utilising 
atmospheric nitrogen may be regarded as practically solved, and 
the day is not far distant when this source of nitrogen will be the 
only one employed in the manufacture of artificial fertilisers. 
Already cyanamide is being made from nitrogen in almost all 
civilised countries. The Societi Generale della Cianamide, of 
Rome, owns the procees for obtaining calcium cyanamide from 
atmospheric nitrogen, and has acquired all the patents taken out by 
Frank and the Cyanid Gesellschaft, of Berlin. More latterly, how- 
ever, the last mentioned company has made eome improvements in 
the process, rendering the use of expensive furnaces and retorts no 
longer necessary. In Germany a limited company entitled the 
Chemische Werke Nonnendamm, G.m.b.H. has been formed with a 
capital of 300,000 M. in which both the Società Generale della 
Cianamide, and the Cyanidgesellschaft, are financially interested. 
The Brandenburgische Carbidwerk G.m.b.H. has also obtained a 
licence for Germany and Norway, and is able to make about 2,500 
tons per annum at ita factory in Muhltahl (Bromberg), handing 
5 per cent. of the net profit to the Roman company. In London, 
the North-Western Cyanamide Co., Ltd., has been promoted with 
a capital of £120,000, also stated to be financially connected with 
the Roman company. A works is being built at Odde in Norway, 
near the Alby United Carbide Factories, where some 12,500 tons 
of calcium cyanamide are to be made from 10,000 tons of calcium 
carbide, the latter being procured from the Alby Factories. In 
Italy the Societa Prodotti Azotati is the owner of the patent. The 
works of this company at Piano d’Orte are now being enlarged toa 
capacity of 10,000 tons per annum. This enterprise is connected 
with the Soc. Generale, and has made an arrangement with the 
Soc. Italiana del Carburo di Calcio, for the supply of the necessary 
carbide. The Soc. Italiana Prodotti Azotati has obtained a licence 
for Austria-Hungary, and is about to erect a second works, while 
the factory of the Società per l'Utilizzazione delle forze Idrauliche 
della Dalmazia, which is already in existence there, has an annual 
capacity of about 10,000-tons. In France the Société Francaise des 
Produits azotés, having its office in Paris and a capital of 100,000 fr., 
has an exclusive licence. It also is connected with the Società 
Generale della Cianamide. The works of the French company are 
at Notre Dame de Briancon, in Savoy, and are capable of producing 
3,750 tons per year, but their capacity is likely to be increased 
shortly. In Switzerland the Socicté Suisse des Produits azotés has 
its headquarters in Geneva, and its factory in Martigny; the 
capacity of the factory is also 3,750 tons. 


Dry FILLING MATERIAL FOR ELECTRIC ÁCCUMULATOBS.—Herr 
C. Bergmann, of Berlin, has taken out a German patent for an 
improved form of material for insertion in electric accumulators to 
replace the usual gelatinous mixture of sodium silicate and 
sulphuric acid. Instead of making this mixture with the aid of 
sulphuric acid of 30° Baum“, the inventor uses acid between 40° 
and 60° B., and so obtains a hard porous mass rather like pumice in 
consistency, which allows the gases developed during the charging 
of the accumulator to escape without doing any damage. A suit- 
able mixture is prepared by taking one part of 33 per cent. sodium 
silicate and two parts of sulphuric acid having a specitic gravity of 
1:53. When the mass is made, ав much of the surplus acid as is 
requisite can be removed by extraction with water. 


Electrical Accidents during 1906. — In the annual 
report of the Chief Inspector of Factories aud Workshops for 
1906, there is published the report of the electrical inspector (Mr. 
G. Scott Ram) on electrical accidents. We shall publish an 
. abstract of the more interesting parts of the report in our next 
issue, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELmorBRICAL Review posted as to their movements. 


Central Station Officials —Mr. J. F. C. SNELL, on the 


termination of his services as borough electrical and tramway 
engineer at Sunderland on July 10th. was presented by the Cor- 
poration with a solid silver tea and coffee set and tray, in Georgian 
design, and weighing 307 oz. In an address, the Corporation pays 
Mr. Snell a high tribute, and, among other things, says: “The 
Council deem Mr. Snell to be a gentleman of personal worth and 
great engineering ability, eminently reliable as an adviser in his 
profession." The presentation was made by Alderman Bruce. 

On July 5th, Mr. EBNEsT Francis, upon his retirement from the 
post of secretary to the Reading J. lectrie Supply Co., was presented 
by the directors with a silver rose bowl. 

The Salford Electricity Committee has appointed Mr. HERBERT J. 
Hawkins, of Enfield, Middlesex, deputy electrical engineer for the 
borough, at a salary of £250 per annum. 

The Ilford . D. C. has been recommended to increase the salary 
of Mr. J. E. ALLEN, mains superintendent, from £190 toa maximum 
of £200 per annum. 

We find that an item given in this column on July 5th is not 
strictly correct. Mr. T. Н. BInRELL was offered the appoint- 
ment as engineer to the Pontypool Electric Light Co., but after 
consideration decided not to accept it. 


Tramway  Officials.—The Ashton-under-Lyne T.C. 
has increased the salary of Мт. J. W. DUGDALE, tramways manager, 
from £200 to £260 per annum. 

The Lord Chancellor has added the name of Councillor R. R. 
FAIRBAIRN, manager of the local tramway and omnibus systems, to 
the Commission of the Peace for the City of Worcester. 


Сепега1, — Тһе financial journals say that Mr. RALTIH D. 
MznsHoN, of New York, is on his way to the Cape by the Armadale 
Castle. He is about to proceed to Johannesburg, where he will 
join Mr. H. Wilson Fox, the manager of the British South Africa 
Co.; Mr. Arthur Wright, the consulting engineer of the Marylebone 
Electrical Works; and Mr. Bertram Fox, of Sir Douglas Fox and 
Partners, who are all there on business connected with the large 
installation now being constructed for the Victoria Falls Power Co., 
which will be erected within the next two years. 

In consequence of the retirement of Mr. Н. Buxton Forman, 
C. B., the Postmaster-(i:encral has appointed Mr. A. Н. Norway to 
be an Assistant Secretary to the Post Office. 

Mr. Н. W. GooprELLOow, electrical engineer to Messrs. Wm. 
Cory '& Son, Ltd., on leaving Erith for the tirm's new works at 
Rochester, has been presented by the staff and employés with a 
marble timepiece. 

Mr. F. T. Монросн, proprietor of the Mansourah Electric Supply 
Co., Egypt, is now in England for the summer, and his address is 
Nile House, Westbury Gardens, Ealing, W. 

Mr. Н. WiLsoN Younc informs us that he has resigned his office 
as a director of Messrs. Bergtheil & Young, Ltd., and has severed 
his connection with that firm and all other concerns in which they 
are interested. 

On Saturday last, in connection with the celebration of the 25th 
anniversary of the foundation of University College, now the 
University of Liverpool, honorary degrees were conferred on 
several distinguished personages. Among them were Principal Sir 
Oliver lodge (Birmingham); Sir A. B. W. Kennedy; Sir W. 
Ramsay; Sir H. E. Roscoe snd Mr. E. K. Muspratt. Among the 
recipienta of the degree of Master of Engineering were Mr. J. A. 
Brodie, City engineer; Mr. A. B. Holmes, consulting electrical 
engineer, Liverpool, and Prof. W. H. Watkinson. 


Obituary.—We regret to announce that Mr. A. J. H. 
CARTER, late borough electrical engineer to Stockport Corporation, 
died on Saturday, July 6th, at Brighton. Mr. Carter started as 
apprentice at the Brighton Railway locomotive works, was after- 
wards assistant to Prof. Jago, and he then gpent six years abroad in 
various positions. Upon his return to England he was connected 
with the Brighton Corporation electricity works, until 1897, when 
he proceeded to Stockport. There, after starting up the under- 
taking, he remained until last year, when his health broke down. 

GASTON EMMANUEL SAUTTER.—We learn with regret of the 
death, in his 53rd year, of Monsieur G. E. Sautter (Sautter, Harlé 
and Co.), of Paris. M. Sautter, who was a civil engineer, was a 
Chevalier de la Legion d'Honneur, and a member of the Chamber 
of Commerce of Paris. His death occurred on June 21st. 

We have to place on record the death, which occurred on July 
9th, in London, of HERBERT Тїввїтз, M. D., whom many of our 
readers will doubtless remember gs the nominal plaintiff in the case 
of Tibbits v. Alabaster and Others, which was the first of a series of 
libel actions commenced in the year 1893, consequent upon the 
ELECTRICAL REVIxw's exposure of the Medical Battery Co. and the 
Harness electropathic belts. Dr. Tibbits was 67 years of age at the 
time of his decease. 

бів W. Н. Parkis, F.R.S.—We deeply lament having to record 
the death of Sir William Henry Perkin, F.R.S., of coal-tar industry 
fame, which occurred on 14th inst., at Sudbury, from double 
piéumonia, He was born in March, 1888. It will be remembered 
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that it was only Jast year that anything spproaching duc recogni- 
tion was paid to the life work of Perkin, on the occasion of the 
international celebration of the fiftieth anniversary of his great 
discovery. His Majesty conferred the honour of knighthood upon 
him last year, and since then other honours had fallen thick 
and fast in this and other countries. 


NEW COMPANIES REGISTERED. 


Western Electric Co. (Australia), Ltd. (94,135).—This com- 
pany was registered on July llth, with a capital of £2,000 in £1 shares, to carry 
on in Australis or elsewhere the business of dealers in telephones, telephonic, 
telegraphic and electric lighting apparatus, instruments and machinery, elec- 
tric cables and wires, &c. The first subscribers (each with one share) are :— 
F. R. Wells, 171, Queen Victoria Street, E.C., manufacturer; J. E. Kingsbury, 
171, Queen Victoria Street, E.C., manager; A. T. Turney, 171, Queen Victoria 
Street, E.C., engineer; A. Williamson, Western Electric Co., North Woolwich, 
electrical engineer; W. E. Leigh, Western Electric Co., North Woolwich, 
Accountant; H. M. Pease, Western Electric Co., North Woolwich, electrical 
enginecr; and F. Loveridge, Yewhurst, Belvedere, Kent, manufacturer. No 
initial public issue. Table A mainly applies. Registered office, 171, Queen 
Victoria Btreet, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Brecknell, Munro and Rogers, Ltd. (79,766).—This com- 
peny's annual return was filed on June 11th, when 958 preference and 14,829 
ordinary shares had been taken up out of a nominal capital of £90,000 in 2,0C0 
preference shares of £5 each and 20,000 ordinary shares of £1 each. 21 рег 
share has been called up on 767 ordinary and £5 per share on 958 preference 
sberes, and £5,557 has been received. 14,062 ordinary shares are considered as 


fully paid. Mortgages and charges : Nil. 


Thomson-Davies Telephone System, Ltd. (64,901).—This 
company’s annual return made up to January 28th, was filed on May 81st. 5,696 
shares have been taken up out of a nominal capital of 26,000 іп £1 shares. £1 

share has been called up on 849 and 12s. 6d. per share on 360 shares, and 
for has been received, leaving £90 in arrears. £4,493 is considered as paid on 
4,498 abares. Mortgages and charges: Nil. 


Peterborough Electric Traction Co., Ltd. (74,562).—This 
oom 's ann return was filed on May 2nd, when 4,100 preference and 
4,000 o shares had been taken up out of a nominal capital of £60,000 
in £5 shares (6,000 preference). £5 share has been called up, and £42,000 
bas been received. Mortgages and charges: £21,000. 


D. Sautoni & Co. (1906), Ltd. (electrical engineers, London), 
. . Issue on June 22nd of £440 debentures, and on July 6th of £880 6 
per cent. debentures, part of series created May 81st, 1907, to secure £2,750, 
charged on the company's undertaking and property, present and future, in- 
eluding uncalled capital. No trustees. Previously issued of same series: £1,650. 


J. H. Street, Ltd. (electrical engineers, Redditch), (91,826).— 
Issue on February "th of £400 7 „дег oent. debentures, part of series created 
same date to secure £1,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Registered June 
24th, pursuant to Order of Court. 


Oliver Arc Lamp, L e (Woolwich), (90,880).—Particulars of 
£15,000 debentures, crea by resolution of May 30th, 1907, have been filed 
pursuant to Section 14 (4) of the Companies’ Act, 1900. Property charged: The 
company’s undertaking and property, present and future, including uncalled 


capital. No trustees. 


Supplies, Ltd. (electricians, Liverpool), (82,737).—Issue on 
June l"th of £900 5 per cent. debentures, part of series created April 17th, 
1907, to secure £5,000, charged on the company e undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series: £800. 


Neweastle-upon-Tyne Electric Supply Co., Ltd. (27,997).— 
Issue on June 20th of £2,200 44 per cent. second mortgage debentures, part 
of series created February 16th, 1906, to secure £250,000 charged on the 
compeny’s undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series: £185,800. 


W. Lacy & Ca., Ltd. (51,908).—This company’s annual return 
was filed on June 18th, when 250 preference and 1,090 ordinary shares had been 
taken up out of a nominal capita! of £15,000 in 250 preference and 1,260 ordinary 
shares of £10 each; £10 per share has been called up on 250 preference and 
I ordinary, and £10,310 has been received; £2,490 is considered as paid on 
249 ordinary. Mortgages and charges: £7,000. 


British Insulated & Helsby Cables, Ltd. (52,285).—This com- 
pany’s annual return, made up to April 1st. was filed on May 16th. The entire 
capital of £1,000,000 in 100, 
eacb, has been taken up; £5 per share has been called up on 74,470 preference 
and 40,065 ordinary shares, and £572,675 has been received; £427,425 is con- 
sidered as paid on 25,530 preference and 59,935 ordinary. Mortgages and 


charges: £600,000. 


London United Tramways, Ltd. (71,844).— This company's 
annual return, made up to March 18th, was filed on May 22nd, when 125,000 
preference and 106,000 ordinary shares had been taken up out of a nominal 
capital of £2,500,000 in 125,000 ference and 125,000 ordinary shares of £10 
each; 210 per share hae been called up on 89,000 preference, £8 рег share оп 
30,998 o ary and £10 per share on seven ordinary shares, and £1,210,014 
has been received ; £960, is considered as paid on 36,000 preference and 
60,000 ordinary shares. Mortgages and ch : £1,881,000. 

Ap sgreement dated May 10th, 1907, ting to the conditional issue of 
Sebentares for an indefinite amount, has been registered. Property to be 
: The company’s unde including uncalled capital 


eharged E and assets, 
ee i at Brentford), subjee4 to first debentures. Hol 
Per P Bank, Lad. tad Speyer Brothers, 7. Lothbury, Е.С," ш 


preference апа 100,000 ordinary shares of £5- 


Burgess Hill and District Electric Supply Ca., Ltd. 
(85,698).—A memorandum of satisfaction in full of a charge dated November 
262, 1906, securing an unspecified amount, but stamped to cover £700, has been 


A debenture dated June 17th, 1907, to secure £1,200, charged on the 
company’s undertaking and ДӘҮ pales present and future, including uncalled 
capital, has been registered. Holder: Mrs. E. L. Burrows, View Down, Burgess 
Hill, Sussex. 


Uxbridge end District Electrie Supply Co., Ltd. (62,706). 
Issue on July Ist of £1,000 6 per cent. second debentures, part of series created 
July 10th, 1906, to secure £15,000, charged on the company's undertaking and 
property, present &nd future, including uncalled capital. No trustees. Pre. 
viously issued of same series: £14,000. 


Electrical Power Storage Co., Ltd. (30,313).—Issue on 
July Ist of 21,600 5 per cent. debentures, part of series created February 14th, 
907, to secure £30,000, charged on the company's undertaking and property, pre- 
sent and future, including uncalled capital. No trustees. Previously issued of 
same series: £8,400. 


Limia Co., Ltd. (87,734).—A memorandum of satisfaction in 
full of debentures, dated November 26th, 1906, securing £2,000, bas been filed. 
A prior lien debenture, dated June 21st, 1907, to secure £5,000, charged on the 
company’s undertaking and property, present and future, inclnding uncalled 
capital, has also been registered. Holders: Equitable Debenture and Assets 
Corporation, Ltd., 721, Salisbury House, E.C. 


Mevagissey Electric Supply Co., Ltd. (91,968).— 1, 300 
5 per cent. debentures, created and dated June 24th, 1907, charged on the com- 
pany’s undertaking and property, present and future, including uncalled 
capital, except the amount uncalled on any ordinary shares issued as part of 
the consideration for the purchase of the undertaking and assets of the 
Mevagissey Electric Lighting Co., Ltd., and except the amount to be sub- 
scribed or for the time being uncalled in respect of the first 300 prefcrence 
shares to be issued, have been registered. No trustees. 


Frank Suter & Co., Ltd. (electrical engineers, London), 
(57,193).— 21,000 5 per cent. debentures, created and dated June 26th, 1907, 
charged on the сор undertaking and property, present and future: 
including uncalled capital, have been registered. No trustees. 


Lancashire Dynamo and Motor Co., Ltd. (61,447).—This 
company’s annual return was filed on May 4th, when 850 ordinary and 470 
preference shares had been taken up out of a nominal capital of £150,000 in 1,000 
ordinary and 500 preference shares of £100 each. £100 per share has been called 
upand £132,000 has been received. Mortgages and charges: Nil. 

A trust deed dated June 24th, 1907 (supplemental to a trust deed dated March 
4th, 1907, securing £75,000 debentures and increasing the interest from 44 percent. 
to 5 percent.) has been registered. Property charged by originaldeed : Certain 
land in Trafford Park, Stretford, near Manchester, with al] works, erections 
and buildings thereon and fixed plant and machinery therein,and the company's 
undertaking and other assets, present and future, except uncalled capital. 
Trustees: E. F. Sheppard, 55, King Street, Manchester; and A. Tongue, 86, 
King Street, Manchester. 


White, Jacoby & Co., Ltd. (52,494) (electrical engineers 
London).— Re-issue on June 26th of 1.080 and on June 28th of £100 54 per 
cent. debentures, and on June 29th of £90C, part of series created May 31st, 1897, 
to secure £1,500, charged on the company's property, P 8 and future, in 
cluding uncalled capital. No trustees. Previously issued of same series: £1,500 


Perth Electric Tramways, Ltd. (55,935).— This company’s 
annual return was filed on May 28rd, when the entire capital of £200,000 in 
100,000 ordinary and 100,000 preference shares of £1 each had been taken up 
and paid for in full, Mortgages and charges: £229,287. 


Woodhouse and Ballle Riviera Co., Ltd. (62,791).— 
This company’s annual return was filed on May 13th, when 14,700 first 
preference, 4,000 second preference, and 4,000 ordinary shares had been taken 
up out ofa nominal capital of £50,000 in 16,000 first preference, 20,000 second 
preference, and 14,000 ordinary shares of £1 each. £1 per share has been called 
up on 14,700 first preference, resulting in the receipt of £14,660. £10 remains 
in arrears. £8,000 is considered as paid on 4,000 second preference and 4,000 
ordinary. Mortgages and charges: nil. 


Oriental Telephone and Electric Co., Ltd. (40,691).— 
This company's annual return was filed on May 9th, when 179,313 ordinary and 
60,000 preference shares had been taken up out of a nominal capital of £800,000 
in 200,000 ordinary and 100,000 preference shares of £1 each. £1 per share has 
been called up on 7,816 ordinary and 60,000 preference, resulting in the receipt of 
£57,828 10s., including £12 10s. paid on 50 ordinary shares forfeited. 171,497 
shares are considered as fully-paid. Mortgages and charges: 4100, (00. 


Barnsley and District Electric Traction Co., Ltd. (72,962). 
—This company's annual return was filed on May 318, when £4,007 ordinary 
and 4,000 preference shares had been taken out of a nominal capital of £50.000 
in 5,000 ordinary and 5.000 preference shares of £5 each, £40,035 has been paid. 
Mortgages and charges: £20,000. 


Helis Cell and Accumulator Co., Ltd. (London) (88,437).— 
A debenture dated June 94th, 1907, to secure £650, charged on the company's 
undertaking and property, pus and future, including uncalled capital, has 
been registered. Holder: R. A. Draper, 11, Calfe Road, Forest Hill. 


Controls, Ltd. (London) (90,700).—£750 debentures, created 
19th and dated June 27th, 1907 charged on the company's property, present and 
future, including uncalled capital, have been registered. No trustees. 


Brockie-Pell Arc Lamp Co., Ltd. (London) (66,602).—TIasue 
on June 25th of £6,000 6 per cent. debentures, part of series created May 30th, 
1907, to secure £8,000, charged on the company’s undertaking and property, 
pronon and future, including uncalled capital. No trustees. No previous issue 
of same series. 


St. Austell and District Electric Lighting and Power Co., 
Ltd. (66,882).—Particulars of £2,000 second debentures, created June 21st. 1907, 
charged on the company's undertaking and property, present and future, 
including uncalled capital, subject to £2,000 first debentures, have been tiled 
pursuant to Section 14 (4) of the Companies’ Act, 1900. No trustees. 


Marconi International Marine Communication Co., Ltd. 
(65,759).—Issue on July 5th of £5,000 7 per cent. debentures, part of series 
created November 90th, 1905, to secure £25,000, charged on the com y's 
undertaking and property, present and future, including uncalled capital. No 
trustees. Previously issued of same series: 290,000. 


Bryant Trading Syndicate, Ltd. (electric lamp manufacturers, 
&o., London) (67,051).— £5, 8 per cent. debentures, created June 91st, 1907, 
charged on the oompany s undertaking and property, present and future, includ- 
ing W eae capital, but excluding any property abroad, have been registered. 
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Northwood Electric Light and Power Co., Ltd. (66,312). 
—This company's annual return was filed on July 4th, when 12,857 ordinary and 
2,260 preference shares had been taken up out of & 1 capital of £30,000 in 
15,000 ordinary and 15,000 preference shares of £1 each. £1 per share has been 
called up on 8,139 ordinary and 9,960 1 resulting in the receipt of 
X „892. £4, 995 is considered as paid on 4.225 ordinary. Mortgages and charges: 

il. 


Lancashire Light Railways Co., Ltd. (57,018).— A mortgage 
or charge dated June 29th, 1907, to secure an indefinite amount, but stamped to 
cover £6,000, has been registered. Property charged: All moneys due or to 
become due under а working agreement with the St. Helens and District Tram- 


. ways Co.; all moneys, shares. securities or other consideration to which the 


company may become entitled as the purchase money in respect of any sale of 
its railway property or undertaking or part thereof; the company’s railway and 
any extension thereof, with all tolls, rates and charges for the time being 
authorised to be demanded or charged in respect thereof; and the company's 
undertaking and property, present and future, including uncalled 1 sub - 
ject, as regards railway, &c., to any working agreement). Holder: J. Beec 
Ewanville, Huyton, Lancs. 


Ferranti, Ltd. (electrical engineers, Hollinwood).—4A trust 
deed dated Tune 183th, 1907, to secure £20,000 prior lien debentures, has been 
registered. Property charged : Certain jeasehcid property at Failsworth, Man. 
chester, and the company's 5 and nd OPE present and future, 
including uncalled capital. Trustees: J. enderson, 2, Moorgate Street 
Buildings, E. C.; and A. W. Tait, Basildon House, E.C. 


ELECTRICITY SUPPLY ACCOUNTS. 


WERE it not for the importance of Manches- 


Mauchester ter's electricity supply, one would be tempted, 
Municipal after glancing at the meagre details contained 
Electricity in the annual report, to pass it over with bare 

Supply. reference. The doings of a public undertaking 


which is in tbe unique position of generating 
some 63 million units last year at a cost of ‘15d. per unit, and 
which claims upwards of 20,000 н.р. of motors connected, are surely 


worth more than the few words allotted in this year's report. That ' 


the undertaking still progresses is clear from a comparison of the 
1906 and 1907 returns, and the fact that power supply in the city 
is making such good progress augurs well for continued prosperity. 

The total energy sold amounted to 474 million unite, the com- 
bined cost of production (three stations—coal, oil, wages, repairs, 
&c.), amounted to 2d. per unit sold. The gross revenue averaged but 
1:75d. per unit, which, as the total working costs amounted to 
id. per unit, left 1d. to meet other charges. 


GENERAL STATEMENT. 


For year ending March 31st ... 1907. 1906. 
Total capital expended . .. £2,338,373 22,267,127 
Number of units sold 
Private supply 22,686,508 18,255,313 
Public lighting 91,938 94,618 
Traction 24,786,457 22,267,858 
Total number of units ‘sold 47,564,908 40,617,784 
Equiv. No. of 8-c.». lamps connected 
(private lighting) я 628,133 562,208 
H.P. of motors connected ‘(exclusive of 
traction) su is 17,462 12,110 
Number of public lamps .. А ет 41 53 
Maximum load in kw. . sae 25,180 21,923 
Revenue account— 
Gross revenue £346,545 £329,199 
» expenditure £144,801 £141,117 
» profit £201,744 £188,082 
Average inclusive price obtained per unit— 
Private supply re 2:24d. 2:60d. 
Public lighting 2:12d. 1:254. 
Traction 1:264. 1:38d. 


REVENUE ACCOUNT FOR YEAR ENDING MARCH 316т, 1907. 


Gross revenue.. . . £346,845 = 1765d. per unit. 
Works and distribution costs 106,969 = 54d. „ 
Total working costs ... 144,801 = 73d. „ 


PROFIT STATEMENT FOR YEAR ENDING Marca 315т, 1907. 


Interest on loans, &c. £65,955 
Sinking fund and loan instalment 69 519 
Renewals account ... 40,000 
Net surplus ... 26,267 

Gross profit . £201,744 


From the net surplus a sum of £2,352 has been appropriated for 
extensiou of works, fur which borrowing powers could not be 
obtained, and the balance, £23,915, has been carried to the reserve 
fund. 

The latter has been depleted owing to vibration and explosion 
costs, and some £47,122 has practically been invested in warehouse 
property, so that the balance in hand only amounts to £6,323. 

The renewals account now amounts to £100,612, some £13,978 
having been debited and 440,000 credited during the year: 

Mr. B. L. Pearce is the chief engineer. 


ham, - 


ELECTRIC TRAMWAY ACCOUNTS. 


YEAR by year the Manchester tramway 


Manchester system continues to expand both in mileage 
Corporation and financially. This year's report shows that 
Tramways. inclusive of running powers (some 6 miles) 


the total length of route operated amounts 
to 96 miles, or 9 in excess of the previous year; some 10 million 
more passengers were carried, and with improved averages in tbe 
working, the financial result makes a satisfactory comparison with 
previous years. The general manager is Mr. J. M. McElroy. 


GENERAL STATEMENT. 


For 12 months ending March 31st... 1907. 1906. 
Length of route .. sa ..| 96 miles. | 87 miles. 
Total length of track D iss . . 11695 „ 1513 
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Car-miles run id 15,523,459 | 14,655,908 
Passengers carried per annum.. 143,2€4,501 133, 923,932 
Capital . to date 41, 725,845 | £1,675,812 
Traffic гесеірів .. £712, 976 £661,806 
Total receipts is -— | £719 673 £663,707 
Working expenses ote T -— £454, ‚698 £433,561 
, Gross profit T , £164, ,980 £230,146 
Income per car-mile ... 11:12d. 10°87d. 
Working expenses per car-mile 703d. 710d. 
Interest and sinking fund pene car-mile 1:3ed. ld. 
Rental of leased lines ... 37d. 29d. 
Total expenses per car-mile ... 8:87d. 8:83d. 
Profit per car-mile MT 2°34d. 204d. 
Cost of energy per car-mile ... 203d. 2:09d. 
Average fare per passenger . io | 1˙19d. 119d. 
Revenue per mile of route = £7,496 £7,628 
Expenditure per mile of rout of route £4 ,740 £4,984 
Total units used. | ТВ 25, * а 22,164,445 
Units used per car-mile aM 1:53 
Percentage of working ex'es to receipte | 6395 65% 


22 TN. cm a :.:. ͤ—::«“♀n Sy НИНЕ 


The койрык were e dd. per c.m. better than in 
1906, while working expenses were lower than in that year, the . 
decrease being almost accounted for in the lower power cost. 
The latter item still exceeds 2d. per c.m., both the amount used 
(1:61 units per c.m.) and cost (at 14d. per unit) being somewhat 
heavy. 

Details of the working expenditure per car-mile are as follows :— 


1907. 1906. 

Traffic expenses ; 304d. 3·10d. 

General expenses jor gas 98d. 100d. 

General repairs and maintenance 

Permanent way & .. 143d. 17d. 
Electrical equipment of line 11d. 10d. 
Buildings and fixtures 037d. 034d. 
Machinery and pon .. ‘Old, 011d. 
Cars .. 66d. 577d. 
Other rolling stock .. ‘02d. 018d. 

98d. 914. 

Power expenses 203d. 2:094. 

„Total working expenses 7:03d. 7˙10d. 


The gross profit was some £35,000 in excess of last year's figure ; 
its disposal, as in previous years, benefited both the reserve and the 
ratepayer. 

Since January, through-running powers have been exercised 
between the centre of the city and both Oldham and Ashton-under- 


Lyne; the actual extension to the Corporation’s track during the 


year amounted to 10 miles. 

The parcels department has evidently received a thorough over- 
haul during the year, as during the first 6 months it operated at a 
loss of £6,245, and during the latter half of the year, when its 
scope was curtailed, it made a profit of £266, the difference, 
£5,979, being debited to reserve. 

Inclusive of accumulated interest the profit balance dealt with 
amounted to 4 266,891, which was allocated as follows: — 


Interest 450, 141 
Sinking fund isi 39,594 
Rental, &c., of tramways .. 24,039 
Leaseholds, income-tax, &c. 6,078 
Surplus ... rw 147,039 
£266,891 


The surplus, which is some £27,000 better than last year, was 
disposed of as to £87,827 to reserve, renewals and depreciation, 
455,000 to the rates, and £4,212 to street improvements, &c. 

The reserve and depreciation account mow stands at some 
£320,000. 
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CITY NOTES. 


Buenos Ayres Grand National Tramways Co., Ltd. 


Tum directors’ report for the year ending March 31st, 1907, states 
that the gross receipts of the lines operated by the Buenos Ayres 
Grand National Tramways Co., Ltd. (consisting of the lines of this 
company and those of the Buenos Ayres New Tramways 
Co., Ltd.), have amounted to £321,256, as compared with 
£252 597 for the previous year. The working expenses amounted 
to £220,389, as compared with £192,893. The net receipts amounted 
to £100,867, as compared with £59,704. The Grand National Co.’s 
share of the above net receipts under the agreement has amounted 
to £68,406, as compared with £15,557 for the previous year. After 
payment of London administration expenses, interest on deben- 
tures, &c., there remained £27,230, from which £900 has been 
transferred to debenture reserve funds and £3,726 to income bond- 
holders’ intereat account, and there has been paid on February 
15th, 1907, £9,000, being the interim dividend of 2 per cent. on the 
5 per cent. cumulative preference shares, leaving £13,604, which 
the directors recommend should be appropriated as to £13,500 to 
the payment of a further 3 per cent. on the preference shares 
(making 5 per cent. for the year to March 31st, 1907), and as to 
£104 to the credit of the contingency fund, which will then stand 
at £6,956. Since the last ordinary meeting further progress has 
been made with the work of converting for electric operation the 
joint system of this company and of the Buenos Ayres New Tram- 


ways Co., Ltd., and at June 30th, 1907, there had been converted a 


total length of 752 miles. 


Crompton & Co, Ltd. 


THE directors’ report to March 318 last, states that during the 
financial year the works at Chelmsford have been fully occupied, 
and it has been found necessary to make still further extensions to 
the shops, in order to deal with the increasing business in a prompt 
and economical manner. It is with pleasure that the directors are 
&ble to state that the improved results at the works referred to in 
last year's report have been more than maintained, and that, not- 
withstanding the increased cost of raw material, the selling and 
contracting departments of the company have succeeded in earning 
satisfactory profite. The net profit for the year amounts to £38,291, 
as compared with £20,060 in the preceding year, and from this 
figure has been deducted the sum of £6,572, representing the loss on 
stock which, owing to the introduction of improved designs, it has 
been thought advisable to sell or scrap. After providing for deben- 
ture interest, directors fees, and other items shown in the net 
revenue account, there remains, with the sum brought forward from 
last year, an available balance of £30,165. The directors propose 
to declare a dividend at the rate of 5 per cent. per annum for the 
year, to provide £1,500 for doubtful debts and contingencies, to 
place £10,712 to the reserve fund, bringing that account up to 
£20,000, and to carry the balance £5,840, forward. Although the 
accounts of the Electric Supply Corporation for the last financial 


year are not yet published, the directors have reason to believe 


that the undertakings of the Corporation are making steady pro- 
gress. A sum of £8,950 has been invested during the year in shares 
of the Guaranteeing Co., referred to in the report for the year 
ending March 31st, 1905, being the estimated amount required for 
tae year’s dividend on the shares of the Electric Supply Corpora- 
tion. The amounts so invested are repayable out of future profits 
of the Electric Supply Corporation. The directors are of opinion 
that the amount propoeed to be placed to reserve out of the year's 
profits is sufficient to provide for any possible depreciation of the 
investments. In view of the activity of the company's business, 
and particularly of the importance of some of the contracts in hand, 
the directors deem it advisable to ask the shareholders to increase 
their borrowing powers from the present limit of £150.000 (in 
which is included the debenture issue of £100,000) to £200,000, and 
for this purpose а resolution will be submitted to the meeting. 
The orders and contracts already secured are of such volume that 
satisfactory results for the current year may be anticipated. 

[Last year the ordinary dividend was 24 per cent., and £5,817 was 
carried forward. | 


Shanghai Electric Construction Co., Ltd. 


Тнв report for the 18 months ended May 31st, states that satis- 
factory progress has been made with the construction, and the 
permanent way is nearly complete. The overhead work, and the 
work of laying the cables, are in a similarly advanced state. Sev 

of the cars have already been shipped, and it is expected that the 
remainder will reach Shanghai by Oc ober. So far asthe company 
is concerned, it appears probable that the whole of the undertaking 
will be ready by October 10th, the date fixed by the tramway con- 
cession. It will, however, be impracticable to provide a through 
- gervice over the whole of the system by that date, as the recon- 
struction of the Garden Bridge and Chekiang Road Bridge, which 
is being carried out by the Shanghai Municipal Council, will not 
be finished. The track lies almost equally on the north and south 
sides of the Soochow Creek, which is crossed by the bridges above 
referred to, and, if the Council sanctions the opening of the tram- 
ways before the bridges are completed, each portion can be 
separately operated for a time by carrying feeder cables across 
the Soochow Creek on temporary supports. The Council will not 
be ready to supply power until November. The board has decided 
to purchase additional land adjoining the site provided for the car- 
shed by the contractors, and to improve the tramway system 
by doubling the track in certain of the more important thorough- 


last week at 4, Gt. Winchester Street. 


fares, with a view to accelerating the service, and correspondingly 
benefiting the gross receipts. This additional expenditure was not 
provided for by the issue of shares which was made in December, 
1905, and it is the intention of the directors to borrow about 
£30,000 to pay for the additions mentioned. It is proposed that 
steps should at once be taken for splitting each of the existing 
shares of £1,000 each into 100 shares of £10 each; and it has been 
thought desirable, in the interests of shareholders, to provide for 
the issue of share warrants to bearer to those who desire to have 
them in exchange for their present certificates. It is believed that 
this will be a great convenience to shareholders resident in 
Shanghai. 


South Wales Electrical Power Co. 


Tue directors’ report for the year ended December 31st, 1906, as 
reprinted in the South Wales Daily News reads thus :— 

“ Your directors regret that the annual meeting could not be held 
earlier, owing to the protracted negotiations caused by the financial 
position of the company. That position was fully explained to the 
shareholders at the extraordinary meeting held on Jaly 2nd, 1906, 
when the shareholders approved the Bil) for enabling the company 
to raise £500,000 of prior lien debenture stock, which Bill received 
the Royal assent on August 4th, 1906. Tae undertaking has, since 
June 1st, 1906, been carried on by au arrangement with the con- 
sumers, under which they have paid prices for current supplied, 
which have enabled the works to be kept going without loss. 
Every effort has been made to raise the further capital required to 
enable the company to complete the part of the undertaking then 
in hand, and to supply power to various collieries with which 
agreements had been made, and to others with which negotiations 
were in progress. Certain financial firms largely interested in the 
company were prepared, under the advice of the most experienced 
experts, to find the £500,000 thought necessary to put the under- 
taking on а sound footing, if 40,000 н.р. could be guaranteed under 
contracts for 16 years. After long negotiations with the consumers 
this was found to be impossible, and since then other schemes bave 
been put forward in the interests of the shareholders, who will be 
asked to approve certain proposals at the extraordinary meeting to 
be held at the close of the ordinary meeting. The retiring directors 
—Mr. Walter Stowe Bright McLaren, Mr. Thomas Hugh Weguelin, 
and Mr. William Walker Hood—do not seek re-election, and the 
other directors, viz, Lieut.-General Sir Richard Heiram Sankey, 
K.C.B., R. E., Mr. Hugh Watts, and Mr. Henry Ruffer, have sent 
in their resignations, The chairman will resign at the meeting. 
It will be necessary for the shareholders to appoint new directors, 


. and the names of the following gentlemen who are willing to act 


will be submitted to the shareholders for their approval :—Messrs. 
W. F. Brown, St. Mary Street, Cardiff, mining engineer; J. W. 
Hutchinson, Trehafod, colliery agent; W. Cope, Bridgend, barrister- 
at-law ; W. G. Dalziel, Clytha Park, Newport, colliery proprietor ; 
R. Thomas, Melingriffith, tinplate manufacturer; T. Griffiths, 
Cymmer, colliery agent ; W. L. Madgen, London; G. T. Hutchinson, 
London; and T. O. Callender, Kent.” 


National Telephone Co.. Ltd. 


THE directors’ report for the half-year ended June 30th, shows that 
the income accrued in respect of the business amounted to 
£1,314,791, as compared with £1,195,152 for the corresponding 
period of 1906, being an increase of £119,639. The working 
expenses amounted to £753,208, as compared with £691,738 for the 
corresponding period of 1906, being an increase of £61,470. The 
net result for the half-year (after deducting the Post Office royalties 
amounting to £125,312) is a profit balance of £436,271, as compared 
with £390,066 for the corresponding period of 1906, being an 
increase of £46,206. The rentals carried forward for unexpired 
terms of running contracts amount to £1,210,117, as compared with 
£1,106,639 at the corresponding period of 1906, being an increase 
of £103,478. Out of the available balance of £331,979 shown by 
the net revenue account, the board will recommend the pay- 
ment for the half-year of a dividend at the rate of 6 per cent. per 
annum on the first and second preference shares, 5 per cent. per 
annum on the third preference shares, 6 per cent. per annum on the 
preferred stock, and 6 per cent. per annum on the deferred stock 
and new shares, less income-tax in all cases. The board also pro- 
pose to transfer £130,000 to the reserve fund, and to carry forward 
the balance of £9,662. The sum of £583,758 has been expended on 
capital account during the half-year in the erection of £20,967 
additional exchange and private stations, and in the construction of 
underground works. The lamented death of the general manager, 
Mr. W. E. L. Gaine, on June 18th last, has deprived the company 
of an officer whose conspicuous ability and devoted service have 
been of the highest value. The duties of general manager will in 
future be discharged by a managing director, and at the unanimous 
request of his colleagues, Mr. George Franklin bas consented to 
accept that position in addition to his office of president. The 
board have elected Lord Balfour of Burleigh asa director to fill the 
vacancy caused by the death of Sir James Fergusson, Bart. 


Electrical Power Storage Co., Ltd. 


Мв. J. T. Counrenay presided over the meeting held on Thursday 
In moving the adoption of 
the report he congratulated the shareholders on the results of the 
years working. After payment of debenture interest, the profit for 
the year was £8,751, which, with the sum of £425 carried forward, 
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made a total of £9,176. Out of that sum the directors had placed 
£1,000 to the credit of the contingent fund, which now amounted 
to £10,000. That sum they considered was ample for any require- 
ments which might fall on that special fund, and as at present 
advised they did not intend to furtber increase it. In addition, 
£2,000 had been written off the amount standing in the balance- 
sheet under the heading of patents, goodwill account. They 
recommended a similar dividend to that of the last four years, 
namely, 6 per cent. That would absorb £5,390, leaving £787 to be 
carried forward. During the year £3,597 had been spent on 
renewal, repair and maintenance of buildings, plant and tools, and 
£2,381 on the purchase of new plant. That latter figure included 
£600 as the first instalment on new suction gas plant to provide 
power for the works, and they were hoping that a reduction in 
the cost of manufacture would be made when they got the 
benefit of the full installation of that cheap form of power, 
instead of relying, as they did at present, partly on steam and 
partly on electric power supplied by the Borough Council. 
The original debentures of the company (£30,000), of which only 
£28,400 were issued, matured and were paid off on the 30th ult. 
£10,000 (part of an authorised new issue of £30,000) had been 
issued, which the directors considered would be suficient for the 
present. When he addressed the shareholders last year he intimated 
that there were signs that the extreme depression in this particular 
branch of the electrical industry was passing away. That forecast, 
he was pleased to say, had been fulfilled, and during the past year 
they had not only had a record in the amount of turnover, but also 
the actual weight of batteries turned out from their works had 
exceeded that in any previous year of the company’s existence. 
Unfortunately, however, the enormous rise which had taken place 
in the price of raw materials had told very heavily against them, 
and the increasing keenness of competition had prevented their 
raising prices to the extent which would have been fully justified 
owing to this rise in raw materiale, so that notwithstanding the 
the increased turnover they were only able to show a profit slightly 
in excess of that of last year. Those who were intimately connected 
with that branch, or indeed any branch, of the electrical industry, 
would regard that as a very gratifying result, considering the 
peculiar circumstances at preeent generally existing in the trade. 
To show them the abnormal increase which had taken place in 
prices, he mentioned that during the past year they had paid for 
pig lead on an average 22 per cent. more per ton than in the 
financial year ending May, 1906. The increase in the output had 
been spread over all the various types of batteries manufactured by 
the company, including those for central stations, house lighting, 
telegraphs, telephones, elcctrically-propelled vehicles, and small 
types. They would continue to push the sales of the batteries in all 
directions, and by strict economy in the cost of manufacture, and 
at the same time maintaining a high standard of excellence, they 
hoped to counteract to some extent the disturbing influences 
already alluded to. There was not anything novel to report this 
year in the direction of “ revolutionary” storage batteries. They 
were always on the watch for new inventions, but inventors were 
sometimes rather shy in submitting their discoveries to stringent 
tests. 

Mr. FREDERICK GREEN seconded the motion, and the report was 
adopted. 


Consolidated Electrical Co., Ltd. 


Tux directors’ report for the year ending March 31st, 1907, says 
that the ordinary income amounted to £7,532, in comparison with 
£3,851 for the previous year. Of the balance of £10,727 standing 
to the credit of revenue account the interim dividend of 3 per cent. 
paid on the preference shares, January lst, 1907, absorbed £450, 
leaving a disposable balance of £10,277. The final dividend of 3 
per cent. paid on the preference shares on the 1st inst., absorbed 
£450, and the directors now recommend the payment of a dividend 
of 33 per cent. for the year (comparing with 3 per cent. for the 
previous year) on the ordinary shares. This will absorb £3,850 and 
leave a balance of £5,977 to be carried forward. The position of 
the Anglo-Portuguese Telephone Co., Ltd., is entirely satisfactory. 
Considerable improvement has been effected in the position of the 
Private Wire and Telephone Installation Со., Ltd. Тһе unsecured 
liabilities of the Consolidated Supply Co., Ltd., to this company 
have been reduced during the year by the issue to this company of 
a further amount of 5 per cent. debentures, and the item of '' invest- 
ments” has been increased correspondingly. 


The annual meeting was held on Monday at River Plate House, 
Mr. HERBERT ALLEN presiding. In moving the adoption of 
report, he said that the year under review had not been a very 
eventful one, and after the immense improvement they had 
effected in the position of the company in the two previous 
years, it was perhaps only natural that they should go a little 
more slowly. He hoped it was only a case of marking time 
until they made a further step forward in progress. The first 
feature in the accounts was the largely increased income of the 
company. That, of course, was primarily due to the important 
batch of assets they had succeeded in getting together in place of 
the old manufacturing business which was so long a burden to the 
company. Their income was £7,532 as compared with £3,851 in the 
previous year, and this was a very handsome increase. They might 
have gone further and claimed that their income was £8,982, 
but they had no desire to bring in what were merely nominal 
profita, such as the £1,000 balance received in connection with 
ks sale of the Canonbury works. It was simply a book-keeping 


transaction, and the board did not want the shareholders to 
mistake it for substantial profit. Owing tothe motor-car industry 
they had been able to dispose of the Coventry property at a 
profit of £500 on what it had been written down to in the books, 
and here again the board had been careful to differentiate 
between exceptional profit and one earned in the regular course 
of business. Apart from these items, their ordinary income for 
the year from investments and the temporary utilisation of the 
little floating capital they had, they had earned the respectable 
sum of £7,532. They had once more succeeded in substantially 
reducing the administrative expenses, which were £1,604—a 
reduction of £307. Those charges in the last year of the old 
company—1902-3—were £5,443. In the first year of the new com- 
pany they reduced them to £2,600, last year to £1,911, and now to 
£1,604, and in the current year he believed they would get them 
down to under £1,500. On the other hand, in the last year of the 
old company there was an admitted loss of £3,780, although, as a 
matter of fact, it a was great deal higher. In the first year of the 
new company they got the loss down to £267 ; in the year following 
there was a net profit of £1,192; last year it was £1,941, and now 
there was a clear profit of £5,9(0. Coming to the balance-sheet, 
the item of £8,490 for sundry creditors was virtually the same as 
last year; but on the other side, there were two additions to the 
investments. The first was £3,500 debentures in the Consolidated 
Supply Co. It simply meant that in place of unsecured loans of 
£3,500 which figured in last year’s account they had taken first 
debentures, and so they had the best security the company could 
give. They had dealt with a further £5,500 which the Supply Co. 
owed in a similar manner, and they now held .£11,500 debentures 
in that company out of a total issue of £12,500. Instead, however, 
of bringing those debentures into the accounts at face value, they 
had written them down by £4,500. The Canonbury business was 
still a disappointment, and it was very difficult to know what was 
best to be done with it. A general electrical manufacturing 
business was not easy to dispose of in face of the great depression 
which existed, but they had now some important negotiations in 
hand, and under those circumstances he would ask them not to 
press for any further discussion on that particular matter, as such a 
course would be prejudical to their interests. One thing he might 
tell them was, that under no conditions would they bolster up that 
buriness во ag to jeopardise the other assets of the company. He 
had a much better account to give of the Private Wire and Tele- 
phone Installation Co., in which they held £1,000 more deben- 
tures than a year ago. Thanks to Mr. Newland, the energetic 
manager, that company looked as if it had really turned 
the corner, and would become а very valuable asset. 
They held 44,600 debentures and £3,000 ordinary shares, 
but those securities stood in their books only at the sum of 
£1,000. Their other investment, the Anglo-Portugnese Telephone 
Co., was doing particularly well, and by virtue of their controlling 
interest would do better in the future. It was, perhaps, un- 
necessary to remind them that the work of the board was not con- 
fined merely to collecting the dividends from the investments, but 
that by the careful utilisation of their slender resources they had 


succeeded in making additional profits over and above those from 


investments. Ав а matter of fact, those extra profits had paid for 
the whole of the administration expenses. Two years ago they 
had a debit balance of £983, but that had disappeared, and in 
addition to paying 3 per cent., and 34 per cent. dividends, they 
had written £16,000 off goodwill, put £10,421 to depreciation, 
and now had a surplus of £5,977 to carry forward. They would 
all admit that was no bad record for a company making such a 
bad start. 

Mr. С. WooLLEY seconded the motion. 

Mr. HiBBERT,in a somewhat rambling speech, complained that 
the chairman had told them little about the investments. They 
had not heard whether any dividends had been received from the 
Private Wire Co., and had asked them to say nothing about the 
Supply Co. They did know what they received from the 
Portuguese Co., but why should those shares not be divided up. 
The directors received fees in this company, and also large fees in 
the Portuguese Co. The Portuguese Co. paid good dividends to 
that company as holders of the shares, but they were only getting 
34 per cent. on their capital. He thought the company ought to be 
wound up. | 

Mr. E. MicHazL said he attended last year's meeting in an 
antagonistic spirit, and was in favour of winding up, but he had 
since had several talks with the chairman, and was not quite so 
rabid. He would, however, like to know if the board were 
speculating with their assets. 'They had £72,000 shares in the 
Portuguese Co., and he would object to any speculation with the 
assets. 

The CHarRMAN said of course they were not speculating with the 
assets of the company any more than was done with the asseta and 
funds of any investment trust company. They had got rid of their 
manufacturing business, and they were virtually a financial trust 
company. They did not, however, speculate in any proper sense 
of the term with the funds of the company in any way. They had 
to invest, and the shareholders must trust them to use their best 
judgment. What they had done had been to the satisfaction of 98 per 
cent of the shareholders, and if they had confidence in them it was 
better not to discuss all the details of the company. The time 
might come for dividing the shares of the Portuguese Co., but he 
would ask the shareholders to trust the board in that matter. 
The directors were large shareholders in the company, and if from 
selfish motives only would do what was advantageous to the com- 
pany. He was greatly impressed with the remarks of the Chairman 
at one of the bank meetings, who said that more harm was done to 
the concern by the discussion of ite affairs in public than from any 
other cause. The Private Wire and Telephone Co. last year paid 
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the interest on their debentures and earned sufficient to pay 10 per 
cent. on the capital, but as they wanted warking capital it was 
thought expedient that the dividend should be utilised in that 
way rather than that the company should findfurther money. The 
position of the Private Wire Co. was a great deal better than was 
disclosed by the figures before them. 

The report was then carried unanimously. 


United River Plate Telephone Co., Ltd. 


Tur directors’ report for the year ended March 1st, says that the 
gross receipts in sterling in the River Plate were £216,204, as 
against £181,085 last year. Deducting debenture interest, dividend 
on preference shares and interim dividend on ordinary shares, and 
adding interest on investments, transfer fees, &c., there remains a 
profit of £61,993, to which must be added £2,077 brought forward, 
making an available balance of £64,070. After putting aside 
£25,000 for renewal of plant and transferring the sum of £10,000 
to the reserve fund, the directors recommend that a final dividend 
of 5 per cent. to be paid upon the ordinary share capital, making, 
with the interim dividend paid December 31st last, a return of 
8 per cent. forthe year, free of income-tax, and that the balance of 
£4,070 be carried forward. The directors have found it advisable 
to avail themselves of the powers for increasing the debenture 
capital of the company granted by the shareholders at the meeting 
of November 13th last. This necessitated the redemption of the 
5 per cent. debenture stock, which was paid off on 1st inst. under 
the terms of the issue. The company continues to make satisfactory 
progress, and the directors consider the outlook favourable. The 
board have pleasure in announcing the appointment of Sir John 
Gavey, C.B., as a director. 


Bombay Electric Supply and Tramways Co., Ltd. 


THE directors’ report for the year ended December 31st, 1906, 
shows a capital expenditure at that date of £1,229,349. The gross 
receipts for the year amounted to £102,192; after deducting all 
expenses chargeable to revenue, including repairs and maintenance, 
there remains £41,900. Interest on loans and debenture interest 
absorb £28,056; the balance of £13,843, added to the amount 
brought forward from last account, £3,163, leaves a total available 
of £17,006. From this has to be deducted the dividend on the 6 
per cent. cumulative preference shares paid to August 15th, 1906, 
£9,014, and the dividend on the 6 per cent. cumulative preference 
shares accrued to December 31st, 1906, £6,627, leaving a balance of 
£1,363, which the directors recommend should be carried forward. 
Of the reconstructed tramways 4'39 miles were working electrically. 
A further 3 24 miles of the reconstructed lines, and 2°73 miles of 
extensions, will, it is an anticipated, be opened during the month, 
a portion of the latter being temporarily worked by horses owing 
to the overhead equipment not having been completed before the 
monsoon broke. The electrification of the remaining routes, as well 
as the equipment of the extensions, will be proceeded with 
immediately after the monsoon. With the exception of 
half-a-mile, the tramways are double track throughout. 
The receipts per car-mile from May 7th to June 7th earned by the 
electric cars averaged 19:85d., as compared with an average of 
831d. per car-mile with horses. The Local Government have, at 
the request of the company, passed an Act, the effect of which is 
to authorise the company to run at a higher rate of speed than that 
prescribed under the Act of 1874, which is limited to eight miles 
an hour, and extending, with the consent of the Corporation, the 
width of the carriages to be run on the tramways. Both amend- 
ments were essential on the introduction of electric traction. The 
extended width of the electric cars has since been sanctioned by 
the Corporation. The electricity supply section is developing 
satisfactorily, and many important instailations have been com- 
pleted, while others will be completed shortly. The installations 
connected to the mains since June, 1906, represent an equivalent 
of 42,560 8-c.P. lamps, a total of 68,748 equivalent 8-0. p. 
lamp connections at June 14th, 1907. Since the close of the year 
the receipte have recorded a material and progressive increase, and 
have each month exceeded the expenditure. 


City and South London Railway Co.—The accounts 
for the half-year ended 30th ult. show a balance, after providing 
for the debenture stock interest, the payment of the dividend on 
the 5 per cent. preference stock, 1891, 1896, 1901 and 1903, and the 
transfer to the renewal fund of £1,500, sufficient to allow the pay- 
ment of a dividend on the consolidated ordinary stock at the rate 
of 23 per cent. per annum, carrying forward £1,857. The dividend 
for the corresponding period last year was at the rate of 2] percent. 
per annum, carrying forward £1,870. 


City of London Electric Lighting Co., Ltd.—The 
interim report for the half-year ended June 30th, states that the 
number of customers being supplied was 12,233, and the number (equi- 
valent) of 8-c.». lamps connected was 940,986, an increase of 46,708. 
On the 26th ult, in addition to the lamps connected, there were 
45,991 awaiting connection on completion of consumers' wiring, 
delivery of motors, &c., as compared with 30,014 on June 27th, 
1906. The gross revenue from sale of electricity for public and 


private supply and meter rentals, excluding sundry receipts, was 
£135,776, an increase of £7,253. The net revenue (including 
sundry receipts) was £60,331, plus £20,621 brought forward, 
making £80,052. The gross revenue and net revenue are larger 
than for the same period in any previous year. This result is 
mainly attributable to the increase in the number of units sold, 
especially for power purposes, the total sale having been 11,856,427 
units, as compared with 11,143,662 units. After payment of 
interest on the debenture stocks and loans, the net revenue (in- 
cluding £20,621 brought forward) is estimated to be about £80,952. 
A dividend of 5s. per share on the ordinary shares was announced 
in our issue of July 5th. 


Metropolitan Railway Co.— The directors recommend 
& dividend on the ordinary stock for the past half-year at the rate 
of 4 per cent. per annum, carrying forward about £3,000. The 
dividend on the surplus lands stock will be at the rate of 2 per 
cent. per annum, carrying forward about £250. А year ago the 
ordinary stock received 14 per cent., and the surplus lands stock 
21 per cent. 


County of London Electric Supply Co., Ltd.—The 
balance of estimated net revenue for the half-year to June 30th, 
after providing for debenture interest, establishment, and standing 
charges, shows an increase of £8,004, as compared with the same 
period last year. The directors have declared an interim dividend 
on the preference shares at the rate of 6 per cent. per annum, less 
income-tax, for the half-year ended June 30th, 1907, and an interim 
dividend on the ordinary shares of the company for the same period 


‘at the rate of 4 per cent. per annum, less income-tax, both payable 


on August let, 1907. The interim dividend on the ordinary shares 
for the corresponding period of 1906 was at the same rate. 


Anglo-American Telegraph Co.. Ltd.—The directors 
have resolved to declare an interim dividend for the quarter ending 
June 30th of 15s. per cent. on the ordinary stock, and £1 10s. per 
cent. on the preferred stock, less income-tax, payable on August 
lst. After paying these dividends there will be a balance of 
£24,143 to be carried forward. The directors point out that the 
securities held on account of the renewal fund have further 
depreciated during the past half-year. 


Prospectus.—7he United Serdang (Sumatra) Rubber 
Plantations, Ltd. —This company has this week been making an 
issue of 140,000 shares of £1 each at par. It has been formed with 
а view to amalgamating two estates, which have an acreage of 
2,748 acres under rubber, in addition to other land under coffee 
cultivation. 


Siemens Bros, & Co., Ltd.—According to the Financial 
Times, the directors, in their report for the year 1906, which was 
presented at the meeting held at Westminster last Saturday, 
recommended a dividend of 4 per cent., writing £9,004 off expendi- 
ture, &c., and £2,000 eff the value of investments, carrying forward 
£5,739, 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to :— 

Shawinigan Water and Power Co.—Scrip (fully and partly paid) for £200,000 
44 per cent. perpetual consolidated mortgage debenture stock. 

V lectrie Traction Co. of Hong-Kong, Ltd.—4325,009 shares of £1 each, fully- 
paid, Nos. 1 to 325,000, 

And to allow the following to be quoted in the Official List :— 

Kent Electric Power Co.— £75,000 44 per cent. irredeemable debenture stock 
(special application). 

The Committee has ordered the undermentioned securities to be 
quoted in the Ofticial List :— 

Madras Electric Tramways (1904), Ltd.—Furtber issue of £11,000 5 per cent. 
debenture stock. 


German Investments Abroad.—The report for 1906 
of the Berlin Company for Electrical Enterprises (Gesellschaft fur 
Elektrische Unternehmungen) states that almost all the under- 
takings in which the company is interested have shown improved 
results for the past year, and particularly the foreign trusts as 
represented by the Buda Pesth Company for Electrical and Tran- 
sport Enterprises, and the Société Fmancière de Transports et 
d'Entreprises Industrielles of Brussels. A list is given of the 
principal shares disposed of during 1906, whilst the new acquisitions 
include shares in the Anglo-Argentine Tramways Co., the Bilbao 
Tramways and Electricity Co., and the Victoria Falls Power Co. 
The company's portfolio contains shares in the British Thomson- 
Houston Co., and in Swiss companies, and also in undertakings 
in Belgium, Austria-Hungary, Russia, Denmark, Norway, Bulgaria, 
and the Argentine Hepublic; and numerous German concerns are 
also included within the scope of thiscomprehensive investment com- 
pany. Its ordinary share capital amounts to EI, 875, 000, and the 
bonds to £1,725,500, making a total of 43, 600, 500. The net profits 
arising from interest on and sale of investments reached £153,795 
in 1906, as compared with £140,245 in the preceding year. A 
dividend has been declared at the rate of 8 per cent. as contrasted 
with 74 per cent. in 1905, 6 per cent. in 1904, and 3 per cent. in 
1903. ‘Che reserve funds amounted to £134,500 at the end of 1906. 


Telegraph Construction and Maintenance Co.— 
The directors recommend an interim dividend of 12s. per share. 


Notting Hill Electric Lighting Co., Ltd.— The 
directors have declared an interim dividend of 3 per cent. on 
account of the year 1907, 
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$Cape Electric T. га. Мау 12,710 ee T es " ei lll К 
Geneva June 8.940 |+ 435 | .. T ee eo | oo 
E W. Ау ssl 4,207 |^ .. 25 28,752 m 20:5]... — 
adras ee ee | July 15 9,540 |+ 170 98 24,706 |+ 9,002 (19°96) 9°96 
Lisbon эө oe | May 896 А x i as - ai 
erth (W.A.) ..|July 12| 2,504 196 273 | 40,181 1,862 | 96:6] ( 
* Compared with the corresponding period of 1906, + One week only, 
3 Includes horse, steam and other receipte $ One month, 
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STOCKS AND SHARES. 


Tuesday Evening. 


In many markets the disposition of prices to mend is more than 
maintained. For one reason and another, investment business has 
quickened into something like cheerfulness, a welcome change 
after the torpor of months. Railway stocks are in better demand, 

investment sections such as those devoted to Telegraph and 
Telephone and Traction descriptions find that public inquiry is 
astir for cheap stock. That the improvement should come on the 
eve of the holiday season is still regarded as sufficiently curious 
for doubts to be cast upon the staying capacity of the buyers, but 
the Chancellor of the Exchequer has ranged himself upon the side 
of the bulls, and we have no hesitation in following so august an 
example. 

Narrpw markets make for sharp fluctuations. City and Sonth 
London Ordinary stock have touched 50, although the amount 
dealt in did not exceed a comparatively few thousands of stock. A 
good proportion of buying was in small sums, two, three or four 
hondred pounds stock at a time, showing the small investor to be 
at work. Prophecies as to the dividend had been very optimistic, 
tempered by gentle deprecation on the part, of those who, perbaps, 
had sold and wanted to re-purobase. The actual result, at the rate 
of 24 per cent. against 24 per cent, is certainly good. From a 
correspondent in close tcuch with the inner working of the com- 
pany, we bave received an estimate that the dividend for the second 
half of the current year can be raised to 3j per cent. if the takings 
average a weekly increase of £550 throughout the period. 

The Metropolitan Railway dividend, at the rate of 4 per cent. on 
the Ordinary stock, was abont what had been expected. After 
varying between 48 and 454, the price settled down to 47 on the 
announcement. Central Londons were quiet, and a good deal of 
curiosity bas been felt as to whether the regular 4 per cent. dividend 
on the Ordinary would be maintained. Districts rcse to 184, only 
to lose tbe fraction. 

British Electric Traction Preference rallied to 74, but Potteries 
Electric Tractions went weak. The Ordinary fell to 7s., and the 
Preference have been changing hands at half a sovereign and half a 
guinea. 

Negative terms continue to be the only appropriate descriptions 
for Electric Lighting shares. The few dividends declared for the 
half-year are fair, but they caused no improvemente, andthe market 
is very dead. Two or three changes have occurred, but so small as 
to be of no real account. The Electrie Construction report, show- 
ing the dividend on the Preference shares to have been passed, wag 
ignored as an unfavourable point ; indeed, the Ordinary shares from 
4s. rose to 5s. To explain this, the argument is advanced that the 
company has been passing through times abnormally bad, and that 
better fortune may be looked forward to with confidence. 

Crompton's rose to 2 upon the doubling of the dividend. Tele- 
graph Constructions are unchanged upon the declaration of the 12s. 
interim dividend, the same amount as before. 

Great enthusiasm amongst the bears greeted the anxiously- 
awaited statement of the Anglo-American Telegraph Company. 
The figures, showing a carry-forward of £24,000 after provision for 
the usual dividends on the Ordinary and Preferred stocks, were as 
good as anyone anticipated. But the sting lay in the tail of the 
announcement, the directors pointing out that farther depreciation 
had occurred in the company’s investments. This the bears joy. 
fully interpreted to mean as a warning note as to the next dividend 
on the Deferred stock, and the price fell from 223 to 193. At this 
point a rally ensued, but the quotation is still heavily down on the 
week. The Direct United States declared 1s. 6d. less than the 
market anticipated. After the first drop, however, there came a 
fair recovery. 

Otherwise, the Telegraph department is firm, with a sprinkling 
of small improvements down the list. The Naticnal Telephone 
group remained steady, though the 4 per cent. Debenture eased off 
a shade. River Plate Telephones at 7{ are the fraction higher. 


Direct United States Cable Co., Ltd.— The directors 
recommend a final dividend of 4s. per share, and a bonus of 2s. 6d. 
per share, both free of income-tax, payably on and after the 3186 

inst., making, with the three interim dividends already paid, a 
total distribution of 4§th per cent. for the year ended Jr ne 30th 
last, and after placing £15,000 to reserve fund account, carrying 
forward a balance of about £2, 515. The transfer books are closed 
from 12th inst. to 26th. The total dividend for the previots year 


was 44 per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock : "M Business done ; 
Present NAME : or Dividends for the last Meteo eR 8 | week ended He * "n ы 
Issue. Share. four years. July 9th. July 16th. | July 16th, Fall — | per cent. 
aii — ae Ex Калин... — — eec 
1903. | 1904. | 1905. | 1906 Highest Lowest. Б гв. d. 
25,000 | Amazon Telegraph beg s shares, Nos. 1 to 25,000 10 Nil| Nil | Nil i з — 3} 3— 8) b» * AE. 124 as Nil 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil | Nil|595,(595]| 8 — 89 86 — 89 xd - is ai 612 4 
660,660 | Anglo -American Telegraph  .. 6% Stock | 61s. 96 | 33% | 32% | 62 — 65 62 — 65 64 25 са 5 19 3 
3,169,670 | Do. do. do. 6% Pref. 2s .. | Stock | 6 % % | 6 % | 6 95 pim 109 —110 1 108} + 6 9 1 
8,169,670 | Do. do. do. Deferred Stock | 2s. | Nil | 4% 12% | 21; 201— 20j 22 193 | —1 8 8 8 
50.000 Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 T 53 5% ; 100 —108 ` 100 —103 5 5% is 4 17 1 
44,000 | Chili Telephone, Nos. Ito 944 „000 5 1% 8 % 858 96 62— "ji — "i * к ; 510 4 
2,097,680 | Commercial Cable Stlng. 500 year 4 % Deb. Sk. Red. | Stock | 4 „ 49 [4% 4% 92 — 94 92 — 94 987 925 - 4 5 1 
16,000 | Cuba Telegraph . .| 10 [0% 159% 5 % 5 % 7 71— „ 
6.000 Do. 10 % Pref. ae Jë is wis 10 115 % |10 % |10 95 110 95, 15 1 151— 1 s * “6 519 5 
12,931 | Direct Spanish Telegraph, Ord. T 5 419% 4% [4% 4 € 38— 3 32 — 5 8 6 
6.000 Do. do. 10% Cum. Pre. 5 10 % [10 % [10 &, 10 % | 82— 9 91 5 8 1 
30,000 Do. do. 44 % Debs. T * 50 44% | 44% | 44% | 44% | 98 —101 98 —101 xd 491 
60,7101| Direct United States Cable 20 3 % | 34% | 43% | 4k% 157 168 154— 16 1514 | 1543] —& | 519 6 
57,000 | Direct W. India Cable, 1) & Reg. Deb., 1001 200, R. 100 44% 96 | 44% | 44% —100 98 —100 xd 99 sb 410 0 
4,000,000 | Eastern Telegraph, Stock | 7% 179% |? ‹ 7 % | 185 —110 185 —140 1 1574 ие 5 0 0 
2,000,000 Do. 3 T Stock. ..| 100 | 84% | 349 | 3455 | 3995, | 89 — 91 8g — 685 | —1 817 9 
1,896,706 Do. Mort. Deb. Stock. Red. Stock | 49, | 495 | 4 % | 4 % | 103 —105 103 —105 р м 816 2 
800,000 | Eastern Extension, Astralasia, and China Tele. 10 |7%17%|17%17 9% | 18 — 188 184 — 13g ii 13$. | +# | 5 2 9 
752,400 Do. 4 % Deb. Stock . Stock 4% 4 | 4 4 % | 104 —106 104 —106 104 104 B 15 6 
295,400 is & S. Afric. Tel., 4% Mt. Db., 1 tò 8,000, red. 1909 100 4% |4 9% |4 % о | 98 —101 93 —101 om 819 8 
200,0001; Do. 4% Reg. M. Debs. (Mauritius Süb. ) 1 to 8,000 25 4% 4 4% |€% | 98 —100 98 —100 400 
181,127 | Globe Telegraph and Trust 10. |549, | 58% |58% 53% | 108— 11 103— 11 11 1 | о 52 4 
181,197 Do. do. 6 % Pref.. | 10 6 % 6 % 6 % 6 % | 184— 14 138— 14 1813 1943 + tin 
150,000 (‘Halifax and Bermudas C о SCIT gen. un 10 |15 % % | 24% |20 % | 84 — 36 934— 35 334 5% — 512 8 
ax an rinu Cable, 44 % Ist Mort. о/ c zi = 
28,900 | | within Noi. 1 16 1,200, Red. | 100 | 44% | 48% | 44% | 439% | 98 —100 98 —100 xd |... 410 0 
17,000 | Indo-European 1 wi 25  |10 9% [18 % |13 95 |13 96 56— 58 56 — 58 574 512 1 
&41,380,400 owes Companies Common .. dá Y .. | $100 Y 1% |2% |84% | 66 — 68 66 — 68 xd * 25 6 211 
$50,000,000 do. 4% Cum. Pref. .. xA .. | $100 vi че wi 4 % | 67 — 69 67 — 69 xd a * ж" 5 15 11 
256,127 „МЄ Wireless Telegraph .. iii 85 1 Nil | Ni Ni He і 4— 15 14/44 T — + Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. A 1 8 % 4% |5 % - і P — 1 vá Ey Pi 414 1 
R6,492 Do. do. do. 5% Pret. s 1 6%15% 5 T — 1 — T 25 5 0 0 
2,225,000 * Telephone, Pr Pref. Stock am .. | 100 6 6 566 | 109 - 111 102 —111 11 1094 5 8 1 
2,295,000. о Def. Stock S0. s] 100 15% 5 „5 % | 58% | 108 —110 108 110 109 1054 500 
15,000 |. m. do. oo Ist. Pref. .. ...| 10 6 % 6 % 6 6% | 114— 134 114— 184 Ms : 4 811 
15,000} Do. Cum.:ndPref. |. | 10 [6% 6 „ 6 % 5 1 10 — 12 10 — 12 * » à 3 4 
250,000 | Ро. do: 5 % Non-cum. 3rd P., 1 to 250,000 5 5 5 5 % 5 %, | 54— 513 Cr Ei 513 4711 
2, Do. do. 8) Deb. Stock Red. Stock | 34% | 3495 | 84% | 3,35 | «44 - 944 — 964 jt И 312 6 
1,699, Do. do. Deb. Stock Red. 100 | 4 & 4% |4 9% | 4 g 1004—102 100 —102 102} 1004 — 43 8 18 5 
179,813 Oriental Telep. dna fien 1 to 171,504, fully paid 1 | 68% | 64% |7% |79 1;— 1 lł}— 18 » d^ 3s 5 110 
man) Do de do 6% Cum. Pre. 1 |6%|6%|6%|6% 11 — D | aves 1 „ 
100,000 Do. do. + do. 4 % Red. Deb. Stock., 10 4% 4% з 93 — 96 xd „ 14534 
100,000 Pacific & European Tel. ‚4 % Guar. Debs., 1 to 1,000 10 4 % 4 % 4% 4% | 97 —100 97 100 xd е 400 
11.891 Reuter's an ck: 8 5 % 5 5 % 5 % BW 83 T= —{+ |500 
60,000 | Telephone Co. of Egypt, a % Deb. Red. 10 | .. | .. | 48% | 43% | 97 —100 98 —101 xd : NET 
8,167 | Submarine Cables Trust . Я m zs. | QUE 6 16% 16 95, | 6 95 | 127 —180 127 —180 ^s с» * 412 4 
80,000 | United River Plate Telephone . 5 85185 88 61— "i 7— 7 74 ка + 4 5 6 8 
40.000 Do. 5 um. Pref., Nos. 1 to 40,000 5 595159515 96 1m 5— 5 5— 5 TA i» T: 4 10 11 
T1 West African Telegraph, Shares ; 10 4% | 44% |4 9% | 4 10 — ш] 10 — 1 aj zia ti 816 2 
pos W. Coast of America, 1 to 30,000 & 53,001 to 53,008. 2 Nil | Nil | Nil | 24% M— 1 lj— 1 e B4. T 819 9 
150, Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4%14%/14%14% | 99 —109 97 —100 xd 12 B18 5 
207,930 | Western Telegra = Ltd., ов. 1 to 207,930. . з 10 KONTOT 4 T 138-— 144 18&— 144 xd 1343 419 1 
800,000 Do. Deb. Stock Red. .. 100 49% 149% 14 4 % | 100 —103 100 103 xd he 817 8 
88,321 | West India and Posi Te eimaph .. * «+ ^ 10 Nil| Nil| Nil | Nil — — » és T Nil 
34,563 Do. do. 6% Cum. Ist Pref. » Dt 10 7 961| 6 % | 5 % | 8 96 71— 7 7 e F +4 10 5 9 
4.669 Do. do. 6% Cum. 2nd Pref. . а 10 Nil! Nil! Nil | Nil — 76 7 а i^ T Nil 
5 |5 9% | 100 —103 100 —103 xd 25 * M Жу! 


90,0001 Do. do. 5% Debs., Nos.lto 1,800 ..| 100 5% |59 | 


270,000 ere ded rv n 5 | E PX TI n. 8} Bà— 88 | Bis вд, | M 412 9 
288.600 «Te. Bt le Lar SUR 100 [6 hà d 65 f 9 5 11 180 dad P: 164120 5 . 3 
285,100 | Auckland E. Trams, 5 % 1st Mort. Deb. Stock .. | 100 5 % 5 % 5 % 5 102 —105 102 —105 xd | 10% | 103 | ĩ 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000. . 1 179% 90 % rt 0 % — di bu. d TR .. #2 5 0 0 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 [6% 6% [6% 16 He 1 1 — 1A ы s + а | 31610 
88,000 British Aluminium, oe , 3,001 to 40,000 а е: 5 Nn 1% 1% 1% m Se i: + 6 7 8 
40 о Cum. Pref. .. 5 i % 8 2: n 619 
20,000| Do. do. * A % Cum. Pref 5 | Ni |695 169% 16% st E Е 591 
20,000 Do. do. 4% Funding Certs. .. ? 5 КР T 14 31— єє T à 414 1 
Do. do. 5 UE MOM. Deb. Stock Red. | Stock 5 % | 5 5% 5 100 —108 100 —108 М ^ | 4 17 1 
300,000 e о. ven Debs. — ..| 100 мй gie dire —101 — ж D м 5 8 11 
400,000 British 8 Rail Def. Ord. Stock ..  .. 100 6 96 6% T. 65 120 —1% 128 128 197) | 126 +3 413 9 
300,000 à toc 5^ ee 3 5 5 107 —111 — 111 110 +1 é 9 2 
300,000 | Do. - 5% Cum. Perp. Pref. Stock — ..'. 100 T. 5 5 | 5 103 —107 101 —104 102 E —94 | 416 2 
238,000 | Ро. 95 Ist Mort. Debs., 1 to 6,250 . 40 43% 4 4% 99 —102 100 —108 1 E +1 475 
220,000 | Ро. 45 Vancouver Power Debs., 1 to 2,200 | 100 49% | 44% | 44% | @% | 108 —105 |101 —108 xd | .. E * VESS 
ET w 7 % %% v— à R | | сд xa | тию 
1,448,653 | Do. ão. 5 % Perp. Deb. Stock 5 Stock 5 % 5 C | 5 % 57 108 —106 100 —103 102 100 t3 417 1 
410,178 | Do. 1 2nd Deb. Stock Red. | 100 .. | 44% | 44% % | 78 — 81 78 — 81 © M EH 
100,000 British Insulated and Hel by Cables шон 5 |8% 8 % Yir. 8 64 a - e +417 210 
100,000 um. Pre z 5 6% TE: — — = а : 416 0 
500,000 | Ро. до. A 1st Mort. Deb. Red... | 100 % | 44% ф 44% | 101 —104 xd | 101 —104 103 1024 4 4671 
212,000 | British Thomson-Houston 4% % 1st Mort. Debs. .. | 100 44% | 45% | 4 sé 89 — 93 8) — 93 ec s ee 416 9 
400,000 * Westinghouse 6 % Prelit td ani | 5 6% | Nil | Nil M | jc dq Lodi " z Из Nil 
1,016,353 Do. rm Deb. Stock | 10 / 4% 4% 4% | 55 — боха | 58 — 63 s = | +3 610 
50,000 |; Browett, Lindley & Co. ; ai 4 Nil | Nil мі II ik H i u x б | в: Nil 
50,000 Do. do. 6% Cum. Pret. Я £1 Nil | Nil | Nil - 14/6 to 1 1 —1 6 А - А Nil 
105,731 | Brush * Engineering, Ord., 1 to 105, 731 . 2 Nil | Nil | 249% | Nil — i sacs uan Nil 
150,000 Do. о. Non-cum. 6 % Pref. i 2 6 % us ^| Nil E: i lg Pd „ E S Nil 
125.000 Ро. су X, Perp. Deb. Stock | Stock 1% 1 44% 925 88 — 91 = is d A 4 18 11 
125,000] Ро. до. 44% Регр. 2nd Deb. Stock. | Stock | 4{% 43% | 4895 71 — 74 71 — 14 xd A 20 EN E 
100,000 V 00,000 5 8 96 $4 з % | 8 4&— 4 4à— 4$ 85/74 | 82/6 +a 8 8 7 
40,000 Do. do. 5 Cum. Pref. 1 to 40,000 5 o% 6 6 % 1 5 43— 5 4) — % * & | 61 3 
х о.  "B"do 5 9169! 41— 41 97/6 | 97/- p 514 3 
13, Do. do. 5% Deb. Stock- ..  .. 100 5 % 5 % 5 & 6 96 106 ub 105 —115 xd xi s: x 4 611 
190, Do. do. 5 4 2nd Deb. Stock ..  ..| 10 5 4, 5 % 5 % 5 „ | 100 —103 10) 3103 ха | .. : | 417 1 
187,610 Calcita Trams, 1 to 197,610 P ы odia: 5 6 8 % 8 8 % BR 7 71— 7 Th т м HE 
, 5% Cum. Pre , Nos. 5 " А" 5% 5 — — i ji , 4 611 
350,000 Do. 44 % Ist Deb. Stock. . | 100 %, u% 44% | 44% | 102 —108 102 —106 1044 | 1094 i 4411 
38 E Constraotion shares T vs 5 |1249 12% |15 % |15 — 10 — 1 10 :4 ; 6 13 4 
Ч A о. um 5 5 15 5 5 ich $5 1] г 4 811 
300,000 Do. do. 44% Ist Mort. Deb. Stock k Red. Stock | 43% | 44% 44% 44% | 105 = изу 104 xd a | 489 
491,920 | Саре E. Trams., 1 to 401,222 1 10 |5%} Nil | .. ' A-— X й $e] Nil 
450,000. um uw mq xg X pet Stel 100 4 4 % % 10 „ Ж M 6 11 
21,988 st Mort. Stock | 100 43% | 44% | 97 —102 97 —102 s 488 
911,568 Daata London i ie Ord. Stock e e | Воск 10 с Pe ve 1 73 — 75 73 — 15 2 es 5 6 
544,216 Do. do. ^ Marce i. cid Stock i Y ‘ 125 9) — 9 2 $ i d $81 
544.916 Я E us » c ; — 63 — 55 * г 7 210 
1,480,000 | City and South London Railway ars к 2o 24% | 1g 22% | 47 — 19 49 — 51 50 i88 | +2 4 8 4 
85,000 | Crompton & Co., Nos 1 to 85,000 2 2% 2% 5% | 13j— зА M— % |407 | ao | + 7 210 
* en ad adres BaF Pat 5 5% 5 15% 16% gaz 96h | 92- 964 x1| .. Жы | 538 
* Unless otherwise stated, all shares are fully paid. | A period of nine months. t From Manchester Share List. 


(Continued on next pase. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES,—(Continued) 


Stock ES Closing Closing | Business done | Rise + Present 
кеи МАМЕ, ог геу н for the Quotations Quotations week ended or Yield 
Е Share. SO Cag CU July 9th. July 16th. July 16th, 1907. | Fall — per cent. 
* 1903. | 1904. | 1905. | 1906. Highest Lowest. £ s. d. 
260,000 | Dick, Kerr & Co., 1 to 260.00... = 1 . how noc | . | N- 19 - 18 6 3 1 
305,000 | Po. do. 65, Cum. Pref., 1 to 305,000 1 1 {6% 6. % 6. % .. 1-- 12 1 — uj С | 416 0 
294.150 Do. do. 13 , Deb.Stock ..  ..  ..| 100 рах, рас, | dà, | 43% 100 -103 100 - 103 xd | 1004 | 475 
60.000 | Dublin United Trams. (1896), 1 to 60,000 .. , 10 5% | 6S | 65 xe 134 - 144 184 144 429 
59,987 Do. 6 5, Pref. between 1 and 60,000 10 6 *. 16, 0, - 18 — H 18 -- 14 P 49 8 
99,261 | Edison & Swan Utd., * A" shs., £3 pd., 1 to 99,261 5 Nj 24s, Е кб lÀ- 1g là - 1 25,74 9 110 
17.139 Do. “А” shares, OL 017,10 5 N Ji-- 27 21 2} i 8 6 9 
319,475 Do. Deb. Stock Red. 100 [4 4, 4%, | 4 3 - 8S xd | 85 xd | 414 2 
72.220 Do. 5%, And Dui Stock Prov. Certs. ‘all ра. 100 5 A, 5 15S, 65 9% B9 — 92 BY — 92 5 8 8 
112.100 | Electric Contruction, 1 to 112.10 .. 2 43, ] Nil | Nil i A- 2 142 7 4/9 + Jy | Nil 
31,3090 Do. do. 7 Cum. Pref., 1 to 31, 390. . 2 75,1775 | 7 5 Jà 11 12 1 "i Dl 8 0 0 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. - 10 1 45 9506 15:95 B -- R B -- T , 617 8 
200,000 Do, do 4% Mort Deb... [моск 14% 4 4 | 45, | 4 95 | 92 95 92 А | 514 8 І 
"8,000 | Gt. N. & City Rail. Pref. Ord. “A” 4%, 1 to 78,000 10 [3 4% 4.4% 2 23 2 -- 4) 449 20 0 0 
$6,000 | Greenwood & Batley, 7 Cum. Pref. m " 10 d£ pq. "5 | 4 96 10 10 103] — 1 ^ ran 6 18 ( 
000 Do. do. 59, Mort. Debs, M .. | 100 5% 5 , 15% 5 | 102 -103 12 108 4 17 1 i 
200,000 | Henley's (W. T.), Telegraph Works, Ord. iu 5 15 *. 15 *, | 15%, 116 9 114 124 114- 124 ‚ 600 
200,000 150. do. Aj S Pref о. nn 5 SANA. 43% | Heu | 4% эй 5 2 817 3 
150.000 Do. do. T ‚ Mort. Deb, Steck | Stock | 4A | 440, | 4i, dé 1064 --107 1054 1074 22 ee 439 
50,000 | India-Rnbber, Gutta-percha & Te ‘legraph Works. 10 105, | 5 ' | 105, 10 Ф 15 — 16 15 .- 16 154 6 6 0 
37,000 |! Liverpool Overhead Railway, Ord. 2 10 18% | 13% | Nil | Ni ld 1 11— 12 А + à Nil X i 
10,000 |} Do, do, Pref., £10 paid i 10 515 15€] 5965 - 1 64 - 7 618 4 І 
600,070 | London United Trams. (1901), 1 to 50,007 E ы! 10 нх. 16% [3% 3 B A 6— 7 64 - 7 ,88 7 
399,930 Do. do. 60,008 to 100,000 / 10 8 % 6 13% 18K - 4 64 - 7 | 5 2 2 
125,000 Do. do, 5 ' Cum, Pref.. 1 to 125, 000 10 | Bo |5' wwe 71 8 71 8ixd A 5 14 8 
1,331,000 Do. do. 4% Ist Mort. Deb. Stock . 100 19 1 5 "11496 81 84 - мз | 4 10 11 
314,016 | Metropolitan Electric Trams., Defd.. T 1 Nil | Nil | Nil | Nil 3 Re Nil : 
500,000 Do. do. EDEN um. Pref. 1 5%, 5 % 15% 5 31 4 i 2 i$ КЕ 413 9 1 
450,000 Do. do. 14 * . De b. Stock Red. 100 m 44%, | AV | 43 91 - 97 94 97 xd Wy Ha .. 4 10 11 
30,000 | Peebles (B.) & Co., 64, Cum. Pret., 20,001 to 50,000 5 e 6% | 6% 6 37 43 31 4i - " be таз | 
245,500 | Potteries E. Tre. 5 1 5 &. 5 4, 4% 4, 8 1 аа i. * | 6 80 
245,5 Do. 5 % Cum. Prei. 1 5 4,5 % 5 „, 16% Res { i- i 10, | 618 4 ; 
245,000 Do. då “o Deb. Stock 100 ра | 4dy | 4 | 44% |. 95 — 98 95 - 98 96 | 41110 ‚ 
37,850 | Telegraph сое and Maintenance .. Ls 12 807, 15 *, 15 '& 15 31 — 83 Bl — 83 t3 5 9 1 i 
150,000. Do. Ded. Bás., 1 to 1,500 Red., 1909 100 4°, [4%] 4,14 $ 99 - 102 99 — 102 xd А e T | 813 6 
599,200 | Undergd. F. в. Lon., tos Profit Shar. S. Nts... re i3 6% 15% 16% | 62 — 65 64 67 " d +2 79 3 | 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 3 A.] Nil] Nil] .. 11 - 1 11 13 is is © Nil | 
66,606 Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141,066 5 6, Nil Nil a 84 -- 4 81 ad Js КУ — 1 Nil i 
246,54 Do. 4% Ist Mort. Deb. Stock Мз ya T 100 4% 14 %14% 14% 7 — 8 77 — 81 76 es xm 418 9 | 
nin ылы ИНИН. ЛИЕ ИЕ жыз ыл ee | 
| | | 
- ELECTRICITY SUPPLY COMPANIES. | 
—̃ — i 
| 
14,000 Brome e (Kent) E.L. & P,. 1 to 14,000 : s 5 et rubi 54%, % 43- 6} 43 52 ; 6 4 9 
70,000 do. 44 % Ist. deb. stock к 100 dà | 440, | ds | @% 98 - 100 98 --100 fi s 410 0 | 
29,70 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10 , 10 % По '5, | 10% 73 - HN 73-- 83 25 : 6 18 
10,202 Do. do. т“, ‘Cum. Pref. 5 . 74 "À-- 84 АЖ А 43 4 
336,876 | Central Electric Supply 4% Guar. De b. Stock .. 100 4°, 14% 14% 4 A 99 - 102 99 . 102 "T: 2 818 5 
80,000 | Charing Cross and Strand Electricity Supply 5 BR, 8 4, . , 8 4 34 4 Ы. 71/6 +} 6 5 0 і 
80,000 Do. do. do. 444%, Cum. Pref. 5 1155 44 | 4d | 4395 si - 4} 4 — i 86/3 = + i 5 0 0 ` 
80,000 Do. City Undertaking " 44 '5, Cum. Prf. 5 Hos рар, | 44", Re vi- 4 ЗЕ 4 T. ud Е 5 9 1 і 
427,400 Do. do. 4°% Deb. Stock Red. 7 100 A % 14% 14% | 95 — 88 95 — 95 A 41 8 
19,436 | Chelsea Electricity Supply, Ord. А S 5 Al, 1 6% | 6 * | 44% 34-- 4 88 - 44 " * à 5 00 
175.000 Do. do. 4 '&, Deb. Stoe k Red. .. | Stock ц, 445, | 43's 445 101 101 102 —105 " +1 4 5 9 
70,595 | City of London Elec. Fishing, Ord. 40,001 110,595 10 5 6 > х 6 % 9- 10 9 — 10 xd от; 9 6 0 0 
40,000 Do, 6 5, Cum. Pret, 1 to 40,000 .. 10 [616% | 6% 6 % | 14—12 11—12 . - +1500 
400,0001 Do. % Db. Stk., Scrip. (iss. at 11 all pa. . 5 *, 5 , 5 0 5 1203 12344 1200. 1233 . 410 
800,000 Do. m 2nd. Db. Stk., Prov. Crts., all pd. |. 100 4A, | 4&5 | 445, | 499% 95 - US 95 — 98 . 4 11 10 
40,000 | County of Durham Electrical Pow er, Ord. 2м 5 „ 43 7014 | 4 Ф 44— б d 5 it ix 400 
50,000 Do. do. do. 5%, Pre [s 5 fS 509515515 5 44—— 6 t(4— 5 k 500 
40,000 | County of London Electric Lighting, Ord. 1 40,000 10 „ 13, | 5 %% | 6% 71 - R 7 8 "g 7 e 6 5 0 
ae no 10, 6б“ V Pref., 40,001 —60,000 10 69, 6 [6 , 4300 a PONE. 1113 ү : 4 А 
400,00 0. о. 4 „Deb. Stock i 44% 96 | 44% | 449% | 106 --1 106 —109 m >A a3 
400,000 Do. do. 4 v , ?nd. Deb. Stock Stock | 4l, | 49% de 445 | 93 — 96 93 — 96 944 gA T 418 9 
80,000 | Edmundson’s Electric Corporation, Ord. Shares. 5 „7 A 1— 1 à- 1 sg 2s Ss 11 0 0 
0,000 Do. do. 6 4€ um. Pref. .. | 5 6 L9 1d S D as l 2 1- 2 30J- 25J- a 15 0 0 
850,000 Do. do. 43 % Ist Mort. Deb. Stk. 100 4i, | 44%, | 445, a% 78 -— 83 46 — H1 xd 7 p --2 611 1 
10.000 | Folkestone, 1 to 10,000  .. is | 5 | SAS | Shee | aax | 695 | 4à— BR 4i— 53 " 5 8 5 
10,000 Do. 5% Cum. Pref, 1 to 10, %ꝶchð0n)) 5 e |. [5% 5% 5 — БА 5 — ой 415 9 
90.000 á Do. i 48, Ist Deb. Stock гё oy — | 100 1 439, 1 ˙ | 4495 28 a е 3 J : 9 1 | 
13,000 ove, 1 to 3.000 D aes 5 RA, | NR. 19 5,19 9% 67 7 2 * 25 e 2 4 2 
21,000 | Kensington and Knightsbridge Electric Ord. » 5 124, 12 , 10% 10% B4 — 84-- 9$ хя ea ME 6500 
90,000 ро. do. do. ; Deben. Stk. | Stock | 4% 4 % [4% 4 % | 96 - 99 96 -. 99 x 2 i$ 451 
111,000 | London Electric Supply borrador. unte d Ord. 3 Nil|39?5 | 4% | 4% 12 – ly— 24 e ys — à 5 12 3 
70.000 Do. do. do. 6 * Pref... 5 6 6 6 % 16% i: ái ii—- »i 617 1 
374,395 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock 4 % , 43% | 93 - 96 98 — 99 418 9 
200,000 | Metropolitan Electric Supply, 1 to 100,000. . . ; 5 RY, 10 % 10 ч, 8 9, 51 6f 51— б 5 14 3 
76,121 Do. 4% Cum. Pref. 1—71,106 . < 5 | day, | 4355 | 4, 43% || 4{- 5 4j- 6 469 
990.0001 Do. 44°, Ist Mort. Deben. Stock te 2d 12 * 415, 19 | 48% | 103 107 103 107 4 4 1 
250,0001 Do. 3 ч, Mort. Deben. Stock Redem. | Stock | 315, | 349, | 315, | 84% |. 86 -- 9l B6 — wl Se uH 26 8 16 11 
250,000 | Midland Electric Corporation, 44 % Ist Mort. Deb. 100 nos 55 445, 43% | 95 98 g5 — 18 s x wa 4 11 10 
67,991 | Newcastle-on-Tyne - 5 5 8 * 8 |в 18 9% 3- 72 4 72 f | м 5 8 8 | 
75.000 Do. 5% Pref., 1 to 15. 000 T et 5 озу lb'Sl's153, 6 — 6 5 — 6 Ex 4 8 4 
10,52 | Notting Hill Electric Lighting . Pu T T 10 6517 % | ТА?» | 14% 12 - 18 111 123 — 4 6 0 0 
20,000 | Oxford, 1 to 96 and 407 to 20, 810 ie БЕ Bs 5 6375 17517 % 7 96 51 — 6i D од + k 5 911 
50,000 Do. 4%, Deb. Stock .. | 100 41 4 149% (4 96 — 98 95 — 97 —1 42 6 
40,000 | St. James’ and Pall Mall Electrie Light, Ord. `. 5 nii, 143% 123% 10 £f S8 — 9 8 — 9 go §11 1 
20,000 Do. do. 7 in Pref. 20.081 to 40,080 5 7 r w19 95 64 73 64-- 7 4 13 4 
150.0007 Do. do. 344, Deb. Stock Red. 100 BA, | 3% 3 7X, эф RG — 91 86 — 91 a 8 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 4% % | 4% il 1— 2 4-- 13 .. — 4 Nil 
50,000 Do. do. do. 1 Deb. Stock Stock % 4 , 41 , 4 % 78 77 78 — 77 5 8 11 
65,000 | South London Electricity Supply, Ord. T ^ 5 3 *, 4 1 4° g % lg - 2 13— 2} si 618 4 
120,000 | South Met. Elec. Lt. & Power, Ord. es Ei 1 Nil |. Nil | 24%, | 24% — == 15/- з 6 8 
117.968 Do. do. 7 X, Pref... 1 1% ub 4 d 6 là- 1 — 10 € Б 110 
200,000 Do. do. 42 % 1st Deb. Stk. 100 44, 1 445 | 440 | 449 100 103 100 —103 os 476 
80,000 | Urban Electric Supply, Ord. i 5 5% [3 ОЯ 14— 2 là-— 23 ; 11 2 0 
50,000 Do. do. 5%, Cum. Pref. 5 505 5 6-5. бге 2 — 3 2 — 8 55/ 8 6 8 
200,000 Do. do. 44%, Ist Mort. Db. Stk. Red. | 100 %% 4 | age, | 94 -- 97 94 -- 97 Е 419 9 
110,000 | Westminster Electric Supply, Ord. ы Бо AVAL, [HE % 13%, 12 % 9 — 10 9 — 10 : 6 0 0 
81,270 Do. do. LA „ Cum, Pref. b 5° 5 A, 9 o | 44% 61— z 54— 58 zx 40 0 
(Original 5 % Red. to 13 “ү, from 31st Dec., 1905) 
`* Unless otherwise stated, all shares are ully paid. * Quotations on Liverpool Stock Exchange. 
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THE ENGINEERING CONFERENCE. 
(Continued from page 74.) 


Machine Tool Design as affected by the Use of 
High-Speed Cutting Tools. 


The advantages of more rigid and powerful machine tools for 
high cutting speeds were set forth in Sec. III (Machinery) by 
Prof. John Thomas Nicholson, D.Sc., M.Inst.C.E., on Thurs- 
day, Juné 20th. The section of the cuttings removed by high- 
speed steel is not considered by the author to be greater than 
has been customary with the ordinary carbon steel tools, the 
speed only has been increased according to Prof. Nicholson, 
and rates of 30 ft. and 150 per minute are given for heavy 
and light cuts respectively, against 10 and 20 ft. per minute 
with old-fashioned tools. Naturally the power required has 
been proportionately increased resulting in larger pulleys and 
higher belt speeds. Another point worthy of attention is the 
ratio between the highest and lowest spindle speeds, which is 
much reduced when high-speed cutting tools are used. 

Prof. Nicholson advocates solid bush-bearings for fast 
beadstocks in conjunction with forced lubrication, he also 
condemns the н section bedplate and urges the necessity of 
bolting down loose headstocks at their four corners, instead 
of securing them in the centre as at present. 

We are inclined to think that the demand for increased 
stiffness in machine tools has been caused mainly by the 
tendency towards heavier cuts and higher speeds, which was 
apparent long before high-speed steel came to the front, and 
that the latter has only emphasised a long-felt want. 

More stress might also have been laid upon the advantages 
of increasing the output of machine tools. Manufacturers 
do not always realise the actual cost per hour of machine 
work, and the customary method of estimating shop 
charges as a percentage on the labour is not calculated 
to bring to their notice the losses caused by inefficient 
machinery. Many years ago shop charges were lumped 


together with the labour, in obtaining prime costs for 


machine work, each tool being rated at a sufficient hourly 
charge to cover the cost of power, repairs, stores, capital 
charges and labour. This plan has the advantage of show- 
ing much more clearly the saving which would be effected 
by increasing the output of any machine tool, and in the 
improved form, introduced by Mr. Hamilton Church (Eygi- 
neering Magazine, July to December, 1901) this method is 
being used in several large engineering undertakings. To 
take a simple example, we will suppose a large machine tool 
to be rated at 5s. an hour, based upon a working year of 
3,000 hours. It is, however, of old-fashioned design, and 
lacking the stiffness and power necessary for the high speeds 
and heavy cuts allowed in up-to-date practice. According 
to the figures already given, we might expect to obtain at 
least four times the output from a modern machine running 
for fall time throughout the year. This is not, however, 
the case, as a considerable amount of time is taken up in 
setting new work, and possibly both man and machine may 
be totally idle at intervals if new jobs are not ready for 
Starting on the moment the old ones are taken off, hence the 
ontput will not be increased quite in proportion to the 
increased cutting speed. The machine rate in this instance 
brings home to us very strongly the two following points ; 
firstly, that the increased output will easily cover the capital 
charges and extra power cost for a new machine and leave a 
handsome margin of profit; secondly, the importance of 
waiting on the machine-man hand and foot, so that as little 
time as possible may be lost in starting on a new job, or 
running about for new tools. This aspect of the subject is 
being fully appreciated by several up-to-date firms, but there 
are still many others who fail to realise the logses caused by 
the retention of old tools which should long since have found 
their way to the scrap heap. 


Dock Equipment, Including the Relative 
Advantages of Electric and Hydraulic Appliances. 
This paper, read by W. W. Squire, M. Inst. C. E. (Section 
II. Harbours, Docks and Canals, Thursday, June 20th, 
1907), deals with a subject which has been 80 
thoroughly discussed at previous conferences and in other 


papers, that neither the author of the paper nor those who 
took part in the discussion could add anything particularly 
new or of special interest. 

The author’s preference appears to be rather in the direc- 
tion of electricity, although for the opening and closing of 
dock-gates and large sluices he states that the advantage is 
decidedly in favour of hydraulic gear, an opinion with which 
we feel that we cannot agree. In many instances, both in 
this country and abroad, large slow-moving objects, such as 
swing bridges, bridges of the Scherzer rolling type, &c., are 
being worked both economically and satisfactorily by electric 
gear, and the time is quite past for this class of work to be 
regarded as the special preserve of the hydraulic engineer. 

In some cases—as, for instance, on cranes handling heavy 
loads and requiring fine adjustments—the advantages of 
electric and hydraulic gear may be combined, as in the cate 
of the very fine electro-hydraulic cranes at the Swindon 
locomotive works. These cranes are for handling complete 
locomotives, the lifting being done by hydraulic cylinders, 
the pumps of which are driven by an electric motor mounted 
on the crab of the crane. 

The author expresses himself in favour of electricity for 
plant to which rotary engines are applicable, and states that 
for working with variable loads the advantage is decidedly 
with the electric appliances; views which we can welcome 
for their strict orthodoxy. 

With regard to the distribution of power, the author gives 
the advantage to electric cables, pointing out that they are 
less costly than hydraulic pipes for conveying the same 
amount of energy, and when worn have a larger proportion 
of scrap value. Farther, electric cables are more easily laid, 
adapt themselves more readily to inequalities and settling of 
the ground, are not liable to complete fracture and conse- 
quent stoppage of work, and are unaffected by frost. 

In conclusion, the tendency towards the use of electric 
appliances, referred to in a note on this subject at the last 
Conference, is decidedly on the increase, and the advantages 
are such as to indicate further development with increased 
experience. 


DISCUSSION. 


Mr. E. B. ELLINGTON, comparing hydraulic and electric cranes, 
said that the latter would use power more or less in proportion to the 
load, but generally his experience showed that at full load the former 
was more economical. A long series of experiments had shown very 
little difference, but the demand on the central etation was greater 
with electric than with hydraulic cranes. He considered that at high 
load factors the cost of energy under either system was practically 
the same owing to the advantages of the accumulators used in the 
hydraulic system, but that, at low load factors—which must neces- 
sarily occur the hydraulic central station had a considerable 
advantage, because the reduction of the load factor did not reduce 
the efficiency to the same extent as would be the case with elec- 
trical plant, whilst there was a reduction in coal consumption. The 
question of lighting he considered very important. Dock lighting 
was largely continuous and would tend to improve the load factor, 
as had been shown by actual trial. 

Mr. A. G. LvsTER said that a ship's cargo must be handled where 
she berthed, and it was therefore economical to bring the cranes to 
the ship. In his opinion electrical equipment could not perform 
all the operations necessary for dock macbinery, which would seem 
to point to a combination of the electric and hydraulic systems; 
though, on the other hand, hydraulic power was capable of per- 
forming all the requisite work. Не did not say the latter was so 
economical, ar, with rotary machinery and varying loads, electricity 
had advantages, but the hydraulic plant was simple, requiring 
very little attention and care, and it could perform economically 
all the operations required. It seemed to him that the effect of 
setting up electric plant where hydraulic power was in use, would be 
that the two systems would spoil each other's economy by reducing 
each other's load factor. He referred to the gas engine as being 
probably more economical for graving dock work, &c., than motor 


. driving, taking the ordinary load factors of electrical systems in 


docks. 

Dr. CoRTHELL said his own experience in South America and the 
United States led him to believe that electricity would in future 
be much more largely used in dock work. At Buenos Ayres, 
Rosario, and Rio Grande, electricity had been adopted for all uses. 
In the United States a large canal was being built; a 12-ft. canal 
for barging ; one lock would have a 43-ft. lift. The gate would be 
53 ft. high with a 45-ft. opening. There would be 70 movable 
bridges. All gates, sluices, valves, in fact, every bit of machinery 
from end to end was іо be operated by electricity. and five or six 
years hence some interesting figures should be available. Generally, 
he thought that the balance was in favour of electricity, which 
better met the general demand for power than did the hydraulic 
systems. 

Mr. W. PITT expressed surprise at the enormous development which 
had taken place in the use of electricity in the past three years. A good 
hydraulic crane, properly designed and working at full load, was a 
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FA and economical machine, but as to new apparatus he distinctly 
eld that engineers would be wise to adopt electricity. There were 
so many things now to do in a dock that it was almost becoming a 
manufacturing place. Electric driving had become the recognised 
method in the machine-shops, and he thought that was really what 
had turned the scale. Electricity was not only flexible in respect 
of its transmission, but it was flexible in division; that is to say, 


not only as to distribution of power to a crane, but about a crane. 


In nearly all new apparatus electricity was being adopted, and it 
had all turned on that one point of flexibility. 

Mr. W. Н. HUuNTEB said that he had had both hydraulic and 
electric systems working side by side in the Manchester Sbip Canal 
Docks, and very nearly in equal proportions. They had something 
over 70 hydraulic and very nearly 70 electric cranes. The hydraulic 
cranes had been in operation the longest, but some years ago the 
hydraulic plant was being worked to its full capacity, and it became 
a question whether he should advise the extension of the hydraulic 
plant or, having a free field so to speak, whether he should recom- 
mend an electric system. Looking at the matter all round, and 
taking into consideration that the extension included a large grain 
elevator which could be worked economically by electricity and 
not possibly by hydraulic power, so that the adoption of the latter 
would have necessitated a separate arrangement being made for the 
grain elevator, they decided upon electric power. On looking 
back at all that had happened since then, he said. most un- 
hesitatingly that, if called upon again to make a similar decision, he 
could not admit that the question (except for one small item of 
machinery) remained a matter for discussion. Electricity was 80 
much more convenient, во much more flexible, and so much more 
adaptable to requiremente, that he could not see any reason to 
hesitate now. He added that their hydraulic plant—installed years 
ago by Armstrongs continued, and economically, to work their 
gates, and that personally, he thought hydraulic power the most 
suitable and the most economical for that kind of work and (owing 
to the difficulty of insulation and other matters) the hauling 
capstans. He had tried to get reliable figures of relative cost of the 
two systems for some years past. The costs of maintaining hydraulic 
and electric cranes were about the same per annum. Some time 
ago they were able to take a parcel of cotton, and work one por- 
tion by hydraulic and the other by electric crane. In each case 
the lot was about 100 tons, and the cost of working, computed by 
different people, was almost identical. In the case of electric it 
was 13:82d., and in the case of hydraulic 13:56d. This, however, did 
not represent the average results, as the character of the work was 
such that it did not allow for the flexibility of the one power as 
against the inflexibility of the other. Whilst the maintenance of 
the electric crane was less than the hydraulic, the first cost of 
electric plant was considerably higher than that of & hydraulic 
installation. Putting it altogether, there was something like 
equality between the two systems, but so far as convenience of 
working was concerned there was a decided balance in favour of 
electricity. Electricity, too, was quieter; this might seem a 
small thing, but it helped in working, as the men in the hold of a 
vessel could hear instructions better, and all these little things 
counted. 

Mr. C. A. BRERETON said that in handling heavy weights reli- 
ability was a greater consideration than cost. In certain cases—such 
as the controlling of dock gates, &c.—failure might be disastrous. 
For this kind of work and for such as they had in South Wales 
with the coal (such as Penarth, where they handled 10 or 12 
million tons per annum), he thought hydraulic machines had 
proved superior, and the cost worked out very small indeed, 
though, of course, the relative size of the two installations must be 
taken into account in comparing the cost of the two systems, There 
was, however, no question that for light work, such as driving grain 
elevators, conveyors, machines, &., electricity was most suitable, 
and so most docks were found to have the two systems. At Avon- 
mouth this plan had been adopted, the gates, sluices, capstans, &c., 
being worked hydraulically, and the cranes, elevators, conveyors, 
machines, &c., electrically. The electricity was obtained from 
the town supply, and he thought that it would have cost more if 
the docks had put down their own plant. 

Mr. S. HuwPHREY emphasised the fact that many docks 
required power for handling coal in large parcels, with a 
constant load at slow speed, and that for such purpose hydraulic 
power was most suitable. The use of hydraulic power was develop- 
Ing in America. An electric generating plant was capable of a 
considerable overload. A point which did not appear to have been 
touched upon was the life of the plant. The period within which 
ADI expenditure had to be made good was a most important 
matter. | 

Mr. C. S. Merk said that at Middlesbrough Dock, trials were 
made in 1903 by Mr. V. Raven, which gave the following.results:— 
Electric power, 2:024. per unit; hydraulic, 12:824. per 1,000 
gallons, or equivalent to 2d. per unit. The results of trials made 
the same year at Glasgow were :— Electric power, 2:552d. per unit; 
and hydraulic power 17:67d. per 1,000 gallons, or equivalent to 
271d. per unit. At Leith the cost of electric power was about 
1`504. Returns from Swansea for the whole of 1906 gave the cost 
of hydraulic power as 8'41d. per 1,000 gallons, equivalent to 1°29d. 
per unit, or less than half the cost at Glasgow in 1903. "The cost 
"о the borough of electric power in Swansea at that time was 

1274., but the cost of such power to the docks was 1°29d., or the 
sami as hydraulic power. In making these comparisons, 1,000 
gallom at bigh pressure was taken as equal to 64 units. Other 
places Quld be cited where electrical energy cost less—Newcastle, 
for instante, where the price was 67d. That figure, however, did 
not include interest and depreciation; and the Swansea prices, 


taken on the @me footing, would read 91d. in 1906, and (for & 


period of nine gonthe only) "79d. in 1905. 


Mr. G. Н. ABEBNzTHY said that docks varied so much in their trade 
that the epecial requirements of each case must be considered before 
any recommendation could be made. In the cases of dock gates, 
the employment of hydraulic machinery was almost a necessity for 
convenience and safety. For lighter work electricity was pre- 
ferable, and it was important to be able to obtain a local supply, so 
as to avoid capital outlay on plant. 

Mr. W. STOKER pointed out that the power of the hydraulic accu- 
mulator was only momentary, whilst the overload capacity of the 
electric plant was something which continued for a length of time. 
He thought Mr. Hunter must have been very unfortunate with his 
electric capstans; perhaps he had been compelled to accept the 
lowest tender, a curse which followed all electrical machinery, and 
which he would like to see mitigated if possible. 

Mr. С. E. VERNON emphasised Mr. Stoker's remarks as to the 
length of time for which the overload capacity of electric plant was 
available as compared with that of the hydraulic accumulator. At 
the London Docks they found it necessary to use both powers (the 
hydraulic for gates, &c.), and they also had to supply electricity to 
customers. At the Tilbury Docks they had both plants in all rooms, 
and the same stokers stoked all the boilers, and the same engineer 
looked after plant. Their electric current cost them 1d., and 
hydraulic power 6d. per 1,000 gals. 

Mr. T. J. Rosson said that from recent inquiries he estimated 
the first cost of a suitable crane with a 65 ft. radius at £1,000 for 
hydraulic, and £1,350 for electric. As to maintenance, in the case of 
the hydraulic there should be no difficulty in getting this done for £5 
per annum, but with the electric machine, after three or four years, 
it would probably be from £20 to £30. As to comparative working 
cost from reliable figures, he put this at 1:54. per ton for 
hydraulic, and 2:5d. per ton for electric. In each case the machines 
were handling heavy cargo at maximum load. In the case of 
general cargo from ships, he put the hydraulic costs at 3d. If 
the gas engine could be applied to plants of any size, he thought it 
would result in bringing the cost down to 3d. per 1,000 gallons. 

Sir WILLIAM MATTHEWS briefly summed up the discussion as 
being, in effect, a declaration in favour of hydraulic power for the 
heavy work, and of electric power for the lighter and more general 


work. 
( To be continued.) 


INTERNATIONAL EXHIBITION (DUBLIN). 


SECOND NOTICE. 


WHILE the Exhibition is primarily of a general nature, there are a 
few stands in the Machinery Hall which have a particular interest 
for the electrical engineer; and those manufacturers who were 
courageous enough to cross the Cbannel ought to have their just 
reward. From what we hear, it is probable that they will not 
regret putting their money on an outsider, as Ireland south of 
Belfast is reckoned in the Engineering Stakes. 

First, of engineering exhibitors, in order of precedence as a purely 
Irish firm come Messrs. WM. Coates & Son, Lrp., of Belfast and 
Dublin. Тһе main switchboard and the space below it constitute 
their stand, but their exhibit is confined only by the boundaries of 
the Exhibition itself, as they were responsible for everything elec- 
trical throughout the grounds and buildings. 

It is worth remarking that the catering and the buildings were 
given to English firms, but that it was not necessary to go out of 
Ireland in placing the other large contract. Messrs. Wm. Coates 
and Son also laid the three miles of fire mains, with 70 hydrants, 
Messrs. Glenfield & Kennedy, of Kilmarnock, supplying the 
material. 

The Ватівн WESTINGHOUSE Co., show an interesting and varied 
lot of their smaller goods. Switchgear is represented by a three- 
phase auto-starter, p.c. and a.c. circuit-breakers, crane and tramway 
controllers. Three sizes of the Cooper-Hewitt mercury vapour 
lamp are shown with great effect, taking the eye of the visitor at 
once with the unusual colour of their light. 

The first Osmin lamps in Ireland are to be seen burning on the 
Westinghouse stand, outvieing even the Tantalum in efficiency ; 
while the carbon filament lamp, not yet deposed, reaches 
high efficiency under the Westinghouse patents and burns in 
company with thc Osmin, safe in the knowledge that its type is 


going to be indispensable for a long time to come. Continuous- 


current and three-phase motors make this stand complete. 

Messrs. W. T. HENLEY’s TELEGRAPH WoRKs Co., LTD., repeat 
the captivating display which they made at Olympia, young men 
and maidens, old men and children, stopping to gaze with wonder 
at the bristling or gracefully drooping ends of the multicore tele- 
phone cables, and at the central erection of drums, which is neither 
a pyramid nor а cone but might be called either without greatly 
offending the pedant. The drums contain cable ranging from the 
heaviest armoured type to the humbler 7/18, with coils of flex 
sitting lightly on the top. Of the accessories which Messrs. Henley 
make, the most noticeable are the neat ironclad house service fuse 
box and the tramway feeder pillar. 

Tur INDIA RUBBER, Осттл-Ревсна AND TELEGRAPH WORKS 
Co., Lrp., show a great variety of rubber and vulcanite goods, such 
as motor-car tires, waterproof garments, acid jugs and the like. 
The visitor would not realise that the firm is noted for cables, for 
their acquaintance with electrical work is signified chiefly by a low 
resistance heavy current primary battery, and by instruments of 
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different kinds. Their latest form of electrical water-level indi- 
cator is on view. If we may venture to criticise and to compare, 
we would say that the open-air system” adopted by Henley's is 
far better for exhibition purposes than that favoured by the 
LR. & G.P. Co., which consists in cramming too many things into 
a regular room with opaque roof and one side only half glazed. 
The only advantages of such an unattractive method, are that less 
dusting is required, and the exhibit is more easily protected at 
night, but the objectionable features are much more important. 

Messrs. R. Wayaoop & Co. have done so much business in 
Ireland, that it is natural enough to find them holding a stand. 
The finely-finished working model of their automatic push-button 
lift, which visitors to this years Building Trades Exhibition at 
Olympia will remember, has been sent to Dublin, and the printed 
request to push the button draws few refusals. This lift is driven 
by an electric motor, and controlled in a simple and beautiful 
manner by auxiliary electric circuits derived from the main supply. 

Powerful solenoids make the necessary circuit combinations for 
movements of the cage either in the up or down direction, and cut 
out at a safe rate the starting resistance of the motor. The col- 
lapsible gate at each floor is locked mechanically and electrically, 
except when the cage is standing exactly opposite some particalar 
door, that alone being openable ; and, so long as any gate remains 
open, the control circuit is broken at the lock, and the cage cannot 
be moved in either direction. 

Once inside the cage, with the gate closed, the passenger can 
travel to any floor by pressing, for a moment, the appropriate 
button. 

One of these push-button lifts in Dablin is fitted with an 
auxiliary levelling button, by which the cage floor can be brought 
into exact line with the landing, so that a patient lying at full 
length on a special trolley can be wheeled in and out without the 
least shock. 

Mrssns. E. Green & Son show a large model of the latest 
pattern of their economiser, without the clouds of dense black 
smoke issuing from the stack which mar their well-known adver- 
tisement. Filling the centre of the stand is a full-sized flue-gas air- 
heater, with the front wall removed; the general design of which 
is similar to that of the economiser, the only differences being that 
air is driven through the tubes instead of water, and that a lower 
temperature is required. 

A double-acting Cameron pump is supplied with steam from the 
main boilers, and part of the top header of an economiser is shown 
in which the patent internal master lid,” and seating are turned 
and bored oval so perfectly that the metal-to-metal joint holds 
tight under pressure as successfully as the round lid. At the date 
of our inspection of this stand, Messrs. Green had in hand at 
Wakefield orders for economisers amounting to 80,000 pipes 9 ft. 
long by 4j in. diameter, the capacity of the works being approxi- 
mately 5,000 such pipes per week. 

The 180-в.н.р. gas engine by CRossLEv Bros., which was men- 
tioned in our previous notice as being a very serviceable unit of the 
power-house plant is started by compressed air obtained from a 
1:2 B. H. v. gas engine and pump which delivers air at 70 Ib. pressure. 
This air is used also for blowing through the oil passages in the 
bearings of the large engines in the power house. 

In Crossley’s stand are to be seen also a 3{-н.р. portable 
petrol engine useful for farm work; a No. 2 suction-gas plant with 
the new single combined scrubber in which the sawdust is put on the 
top and coke at the bottom of a cylindrical tank; and a 16-н.р. gas- 
engine coupled direct to a dynamo by the Lancashire Dynamo and 
Motor Co. Two 4-н.р. Crossley engines are used to drive the 
compressors for the high-pressure system of gas lighting which 
uglifles part of the grounds. Mr. C. Е. Crabtree, the Dublin 
representative, is in charge of the stand. 

Tae NATIONAL Gas-ExciNE Co. have an equally good show, the 
main effect being produced by a row of gas engines set on the skew 
and diminishing regularly from 28 B. H. P. to 6 в.н.р. They are all 
running off two suction-gas generators, exactly similar to the type 
which secured the gold medal at the Derby trials. 

A neat little vertical gas-engine of 8 B. H. . with dynamo on the 
same shaft is intended for country-house lighting, and a National 
petrolengine air compressor combines the purpose of show with 
that of starting the 400-н.р. engine described in the first article. 
Mr. Carter, the Irish manager, is responsible for the exhibit. 

Messrs. BABCOCK & WILLCOX, not content with the fine display 
of their boilers which supply the power station with steam, have a 
stand at which the silent gravity bucket conveyor, so familiar to 
engineers, is shown at work. Dublin already knows something 
about the sterling qualities of this conveyor, for there is a large 
installation at the Ringsend Power Station of the D.U.T. Co., and 
Messrs. Guinness have just put one in at the brewery. The latest 
improvement is in the design of the automatic filler which allows 
enough and no more to drop into each bucket as it passes, and 
prevents spilling. 

The executive charge to stallholders is 303. per 16-0.P. lamp for 
the period of the Exhibition, including in that figure, wiring, 
simple brass fittings, lamps, and light. Where motors or a great 
number of lamps are used the energy is metered, and charged for at 
the rate of 244. per unit. These charges are almost too reasonable 
for an exhibition, but there is no doubt that from the point of view 
of the electrical profession and trade the effect will be excellent. 
Many large exhibitors now make their first personal acquaintance 
with electric motors and realise, as they never would by hearsay 
only, how adaptable, how simple, how economical the electric drive 
is, and hope to introduce it in their works later. 

All the meters bave been supplied by the Reason Manufacturing 
Co., and are of their standard displacement type, in sizes up to 
250 amperes, These meters fulfil admirably the requirements of 
an exhibition, being so easily erected and highly accurate, but at 


the same time able to protect themselves against a good deal of 
rough usage. 

The Ковевтзох Lamp Works attract crowds to their stand, just 
as they always do. The way in which the lamps have stood the 
climatic conditions of last winter and spring up on the Dome is 
sufficiently good testimony to their mechanical excellence at least. 

Messrs. W. Н. ALLEN, Son & Co., LTD., of Bedford, havea large 
staff of men permanently employed in Ireland, as they do a great 
deal of work, including electric lighting, for Harland & Wolff, and 
other shipbuilders and engineers. They show, in the compact and 
solid design which proves long acquaintance with the confined 
space of a ship's engine room, two high-speed enclosed engines, onc 
of 450 н.р. with three cranks, one high and two L. . cylinders; 
the other, indicating 220 H.P., being a two-crank compound with 
only one eccentric for both piston valves. These valves are in 
distinct chambers, and the design combines the compactness of the 
vertical type with the advantages of separately cast cylinders, The 
alternative method adopted by some other makers in order to use 
one eccentric is to place the valves in tandem. In addition to the 
steam engines, Mesers. Allen have an Edwards three-plunger air- 
pump with a capacity of 30,000 lb. per hour, driven by a 30-н.р. 
single-cylinder steam engine; and multi-stage Conqueror high- 
lift turbine pumps of various capacities. 

Although the analogy is as imperfect as most, the Singleite” 
electric sign and the Geipel steam trap have much the same 
working principle. This novel flash sign consists of an 8-c.P. lamp 
sitting under a conical reflector in the middle of a ring of gilded 
letters like a spider at the centre of her web. The flasher which 
controls the lamp is a tiny article which can be placed in any con- 
venient position. It is composed of two contact strips, on one of 
which is wound a small heating coil, which pulls the contacts apart 
after current has passed fora second or two. The circuit being 
broken, the moving contact contracts and re-makes the circuit. 
Simplicity can be carried nofurther. By the expedient of mounting 
the sign on a concave backing of dark cloth, the sign shows up 
brilliantly by day, or when the Machinery Hall is blazing with arc 
lamps. 

TRE D. P. BATTERY Co. show a selection of cells for various 
duties, but the stand is small, in a bad position, and unattended. 
The man who can make an exhibition of accumulators interesting 
enough to attract the general public is not yet born, but there are 
several ways of trying. Nevertheless, the D.P. is the only battery 
represented, and we hope the company will reap the fruits of its 
enterprise. There is a growing field for accumulators in Ireland, 
owing to the large number of private house and public institution 
installations which are being put down more frequently every year. 
The tantalum lamp is used by exhibitors largely, and Messrs. 
SIEMENS Bros. have their comparison board on Messrs. Coates and 
Son’s stand, with banks of carbon filament and tantalum lamps 
connected each to their own ammeters with scales reading in pence 
per hour. 

Messrs. Musgrave & Co., of Belfast, who supplied the induced 
draught fans for the boilers, have others on their stand coupled to 
Crompton motors, 

Messrs. Ross & WALPOLE, of Dublin, show a marine boiler built 
for Guinness, screw couplings, railway chairs forged in a hydraulic 
press, and a large steel tip-waggon for malt. The various steamship 
and railway companies of Great Britain have sent as complete a 
collection of models as we have seen. Attracting much popular 
attention, and aiding substantially a local charity, is the 
L. & N. W. R. model of the Royal saloon, which gained the Grand 
Prise atthe Bt. Louis Exhibition. The interior is lit electrically 
by a little motor-generator started by a penny-in-the-slot mechan- 
ism. The actual Royal Saloon built by the Midland Great Western 
of Ireland, and a magnificent engine and tender of the Creat 
Southern and Western Railway Co., stand on specimens of the per- 
manent way of each system. 

Тнк DOUBERN Unitep Tramways Co., who are among the largest 
guarantors of the Exhibition, have lent a new car. It is a large 
double bogie, double-decker, built at their own works at Inchicore, 
and is as fine a specimen of car building and painting as can be 
seen anywhere in Great Britain. Except that there is no top deck 
cover, it represents the latest standard of the company. The over- 
all length is 34 ft., the greatest width (over driving-axle boxes) is 
7 ft. 1 in, and the seating capacity is 31 inside and 45 outside, the 
odd number inside being made up by a sort of music-stool seat at 
the front end. The platforms are vestibuled, and in view of the 
controversies which have arisen on several occasions, it is interest- 
ing to hear that vestibules have been used for many years on a pro- 
portion of the Dublin cars, and are liked so much by the men and 
the management that they have been incorporated in the standard 
design. As these vestibuled cars have been used chietly on the lines 
which run around the bay, and are the most exposed to bad weather, 
the objections which bave been raised elsewhere do not seem to 
have troubled Dublin; and although tbe speeds are high at all 
times, and the mileage great, the casualty list compares well with 
the average. 

The exhibition car is carried on Mountain & Gibson No. 3 L 
maximum-traction trucks of the latest L.C.C. pattern. The wheels 
are steel tired, and the British Westinghouse electromagnetic wheel 
and track brake is fitted to both trucks. These brakes are used for 
service stops, and the average speed has been increased thereby. 
The controllers are British Westinghouse T. 1 C, recently described 
in these columns, and the motors, by the same makers, are of their 
W 220 pattern, each 40 н.р. This car stands on the D.U.T. standard 
permanent way, the rails being No. 4 British standard, weighing 
105 lb. per yard, and rolled in 45-ft. lengths. Four cross anchors 
of old rail inverted are bolted to each length, and the joints are 


урен with 36-in. fish-plates, and havesole-plates of old rail beneath 
them. 
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As a contrast to the modern railway rolling atock, a few relics 
have been brought in, the most interesting being a second-class 
open-sided coach built in 1837 for the service between Dublin and 
Kingstown. It stands on a portion of the old permanent way laid 
in 1833, consisting of iron rails weighing 40 lb. per yard, laid on 
cast-iron chairs fastened to granite blocks. 

TuE CASTLECOMER COLLIERIES, Co. Kilkenny, show a large 
working model of the complete overground and pit-head workings 
of their anthracite collieries, including a four-grade washing and 
screening plant. 

THE WEXFORD ENGINEERING Co. is, the first Irish firm to make 
a suction gas plant. А large one is on view at their stand. 

Mr. F. NEIL. has supplied two three-throw pumpe, which are 
connected into the fire mains, and draw from the artificial lake. 
They throw a column of water 150 ft. high, so that they are valuable 
auxiliaries to the Pembroke and Dublin water supplies, to which 
the mains are connected also, and they will be used for fire brigade 
displays. 

Messrs. Gwrnnr’s, LTb4 have supplied one 8-in. and one 9-in. 
centrifugal pump, which together deliver 2,500 gala. per minute 
against a total head of 10 ft. for the Rivers of Ireland.” These 
pumps are driven by 10-H.P. Westinghouse motors. 

The Exhibition cannot fail to be of great educational value to 
Ireland, and we wish the Executive better weather and bumper 
attendances. Croakers were heard to declare on the opening day, 
which, by the way, was fine, that the guarantors would never see 
their money back; but with good management and a reasonable 
amount of sunshine both ends will meet and might overlap. 


THE RADIO-TELEGRAPHIC CONVENTION. 


[Tun REPORT oF THE SELECT COMMITTEE OF THE HOUSE 
or COMMONS. ] 


On Friday, March 8th, 1907, it was ordered that a Select Com- 
mittee be appointed to consider the Radio-telegraphie Convention 
signed at Berlin on November 3rd, 1906, and to report what, from 
the point of view of national and public interests, would, in their 
opinion, be the effect of the adhesion or non-adhesion of this 
country to the Convention. Тһе Committee was nominated ав 
follows: — Mr. Adkins, Mr. Sydney Buxton, Sir John Dickson- 
Poynder, Mr. Enoch Edwards, Mr. Gwynn, Sir William Holland, 
Mr. Lambert, Mr. Arthur Lee, Mr. Macpherson, Sir Gilbert 
Parker, and Sir Edward Sassoon, and were given power to send for 
persons, papers and records. 

The proceedings of the Committee have been public, and every 
opportunity has been afforded for evidence being given germane to 
the inquiry. 

Thirteen meetings were held, and 18 witnesses, whose officia) or 
commercial experience and scientific attainments qualified them to 
give evidence, were examined; among them being several of the 
British delegates at the two Berlin Radio-telegraphic Conferences 
of 1903 and 1906, Government representatives of tbe Admiralty, 
War Office, Post Office, and Colonial Office; a representative of 
Lloyd's, and one from a steamship company representing shipping 
interests; scientific and other witnesses to explain various systems; 
Mr. Marconi and representatives of the Marconi Companies. 


The Committee was furnished by several witnesses with a general 


review of the past history and development of the art of radio- 
telegraphy dealing with the early conduction system, the electro- 
magnetic system, and the many variations of the Hertzian system. 

It was stated that signals had been transmitted across the 
Atlantic, but that the communication had not been effectively 
maintained with regularity, especially by day. The maximum 
effective range for regular communication by day or night was 
estimated to be from 1,000 to 1,500 miles, for large powerful 
stations. For ordinary ship and shore communication 300 miles is 
about the longest effective range. 

The Admiralty are able, under certain conditions, to determine 
the direction from which radio-telegraphic signals are coming; and 
attempts have been made to direct the outgoing waves, but only 
with moderate success. 

It appears to be generally admitted that Hertzian waves were 
first experimentally applied for practical telegraphic purposes in 
1895-6 by Mr. Marconi. The principal systems in use are :— 
Marconi, De Forest, Fessenden, Lodge-Muirhead, Telefunken, 
Rochfort, Branly-Popp, Poulsen, Shoemaker, Massie. 

According to the most recent statistics, there are 186 commercial 
radio-telegraph stations throughout the world, 63 being Marconi, 
and 123 stations with other systems. 

The use of radio-telegraphy for commercial and mercantile 
purposes may be classed as follows :— 

(%) Shore to shore communication. 

(^) Ship to ship communication. 

(c) Ship and shore communication. 

A shore station is intended to indicate a fixed station, either on 
the coast, inland, or on a fixed ship such as a lightship, so that a 
shore to shore communication need not necessarily be over sea, but 
may be entirely inland such as Berlin to Paris. 

It is due to the rapid extension of ship and shore communication 
that has rendered International regulation necessary. 

The progress of radio-telegraphy has been carefully watched by 
the British Government from the time Mr. Marconi first made his 


experiments in England in 1896-7 in co-operstion and with the 
assistance of the British Post Office. 

The Admiralty obtained sets of apparatus in 1899, and in 1901 
made an agreement of a limited character with the Marconi бо. 
In July, 1903, afurther and more complete agreement was entered 
into by the Admiralty covering a period of 11 years expiring in 
1914. This agreement grants the Admiralty the full use of the 
Marconi patents then existing and future, and to the exclusive use 
of a long-distance station for 20 minutes every day, to priority over 
all other messages to the supply of all apparatus at current prices 
and to information concerning any improvement in apparatus or in 
methods of signalling. In consideration for this the Admiralty paid 
the company £20,000 with £1,600 royalty for 32 existing installa- 
tions and £5,000 a year for the duration of the agreement. 

Lloyd's in September, 1901, entered into an agreement expiring 
in 1915 with the Marroni International Marine Communication Co. 
(an offshoot of the Marconi Wireless Telegraph Co.) under which 
Lloyd's have the right to use Marconi apparatus at all their stations 
and engage to use no other, aud also not to communicate with ships 
using any other system or to permit the use of any other aystem at 
or in connection with their signal stations. The agreement is of 
importance, because of the restrictions it imposes on Lloyd's, 
against employing or communicating with any other system than 
the Marconi system. An instince was given when the general 
public interests were endangered, and human life jeopardised 
owing to the refusal of the Marconi Co. to allow intercommunica- 
tion. In 1906 the United States steamer Lebanon was engaged to 
destroy a derelict said to be endangering vessels crossing the 
North Atlantic. While searching for the derelict, the Lebanon got 
into wireless communication with the Marconi-equipped Red Star 
steamer Vaderland, in the hope of getting information. The 
Vaderland, however, declined to communicate. Lloyd's have 
also been unable to establish wireless stations at various British 
Colonies, because the Colonial Governmente make intercommunica- 
tion & condition if required by an International Convention. 

By the year 1903 it was evident that International agreement 
would soon be urgently required. A conference met at Berlin in 
August of that year, and with the exception of Great Britain and 
Italy, all the great Powers agreed to certain proposals to be con- 
sidered at a subsequent conference for the International regulation 
of wireless telegraphy, including the obligatory exchange of 
messages between different systems, 

The second conference was summoned for the Autumn of 1906, 
and instructions were given to the British delegates— That the 
principle of compulsory intercommunication should be accepted 
provided that such regulations should be drawn up, together with 
provision for their enforcement, as would, in the opinion of the 
Admiralty, be adequate for the purpose of effective control over the 
general transmission of messages to or from stations in British 
territory and of preventing interference and confusion; but that 
discretion should be reserved to the Government to exempt 
particular coast stations from the obligation to intercommunicate. 

The Convention was signed at Berlin by Great Britain on 
November 3rd, 1906. | 

The object of the Convention is to facilitate ship-and-shore com- 
munication, and its main provisions may be classified under the 
following heads : — 

1. The acceptance and transmission of telegrams, 

2. The adoption of uniform rules of working. 

8. The provision of means of collecting charges and settling 
accounts between the different countries. 

4, Arrangements for the publication of all information necessary 
for intercommunication. 

5. Rules to prevent interference and confusion in working, with 
adequate provisions for their enforcement. 

6. Provision that, with certain exceptions, intercommunication 
must not be refused on account of differences in the systems of 
wireless telegraphy employed. 

A proposal was brought forward by the representatives of the 
United States to extend the scope of the Convention so as to 
include "'ship-to-ship communication,” but was opposed by the 
British delegation. | 

The rules of working laid down coincide, so far as circumstances 
permit, with those of the Telegraph Convention, in order to avoid 
confusion. | 

The regulations regarding charges and accounts are comprised in 
Article X of the Convention and Articles XII, XIII, XIV, XXXV 
and XXXVI of the Regulations. The principal object secured is 
that the whole charge should, in all cases, be collected from the 
sender. | | 

A list of particulars regarding each station, such as name, 
nationality, geographical position, call signal, normal range, wave 
length, nature of service (public, private, &c.), will be prepared and 
circulated by the International Telegraph Bureau at Berne. 

Special regulations in addition to the ordinary telegraph regu- 
lations were required to meet the peculiar requirements of radio- 
telegraphy to prevent interference. 

(a) All stations are bound to exchange traffic with the minimum 
expenditure of energy required for obtaining effective commu- 
nication, 

(^) Uniformity in methods of working traffic and use of Inter- 
national code. 

(c) Every ship and shore station must be licensed by the Govera- 
ment to whose authority the station is subject, and no ship station 
shall be licensed unless the system used is a syntonised one, 
capable of working at at least 12 words a minute, and not using an 
excessive amount of power. Every telegraphist must be licensed 
by the Government concerned, must have a competent knowledge 
of the adjustment of the apparatus, must be able to work at 20 
words a minute as a minimum, and must know-the regulations. 
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In addition, the certificate must testify that the particular Govern- 
ment has bound the telegraphist to an obligation of preserving the 
secrecy of correspondence. 

(d) A breach of the Convention or regulations committed at a 
station is after inquiry, to be met by disciplinary measures by the 
responsible Government, and, if need be, the certificate of the 
operator or ship must be withdrawn. . 

(e) Wave-lengths of 300 and 600 metres are specified for genera? 
public correspondence, so that with efficient apparatus two stations 
within range of each other can work without interfering. 

For ships, the normal wave-length is 300 metres. Wave-lengths 
between 600 and 1,600 metres are reserved for Government 


868. 
PT) Besides the above special regulations, Article 8 of the Con- 
vention requires that the working of all radio-telegraph stations 
shall be organised as far as possible, so as not to interfere with 
otherstations. This applies to all stations without exception, and 
not merely to the commercial stations to which the Convention asa 
whole implies. | 

Ratification—For and Against.—Witnesses representing systems 
other than the Marconi were strongly in favour of the ratification 
of the Convention on the two-fold ground that their systems which 
they claim to be more perfect than the Marconi are greatly 
hampered ; whereas under the Convention the free competition 
would ensure full opportunity for the development of improved 
systems. 

The Marconi Co. raised the objection that International control 
would be a loose, dilatory, and cumbrous system. This, however, 
was fully met by the fact that although the complaints might be 
international, the control was national; therefore no unreasonable 
delay was anticipated. Further, continued breaches of the regula- 
tions by the same ship can be met by refusal to communicate under 
Article VII of the Regulations. The possibility of trouble from a 
particular ship exists at present without a remedy, whereas the 
convention would compel the responsible Government to witbhold 
a license. 

Mr. Marconi and the Marconi Co. raised the contention that 
whereas the Convention specifies wave lengths, other essential 
factors, viz., "amplitude" and “damping” had been ignored, 
therefore the treatment of the matter had been incomplete and 
unscientific. The Committee examined very closely into this 
complaint, and witnessed a demonstration at the Post Office. 


Amplitude represents the vertical height of the wave, or the 
potential to which the wave-peak reaches at each oscillation. 

Damping represents the dying away of the wave-train. A highly- 
damped train is one in which the train dies away in two or three 
oscillations (which has a rapidly diminishing amplitude—-Eps. 
E.R.) А feebly-damped wave-train is one that persists for 10 to 
20 oscillations. An undamped or continuous wave-train is one 
that persists and maintains a more or less continuous series of 
uniform oscillations. 

The highly-damped wave is practically prohibited between ship 
and shore by the Convention, while the amplitude is met by 
limiting the power to be used to the minimum necessary to establish 
communication (Article 38). Under normal conditions tbis must 
not exceed 1 Kw., unless the ship finds it necessary to exchange 
messages at a distance of more than 300 km. from the nearest coast 
station, or if by reason of intervening obstacles communication can 
only be effected by an increase of power. 

The Conference refrained from dealing further with these ques- 
tions, as they considered that it would have been injudicious to 
impose restrictions at this early stage which might have impeded 
the progress of the science, and given the Marconi Co. more legiti- 
mate reason for complaint. 


The Marconi Co. also complained of the appropriation by the 


Navy of the 600 to 1,600 metre wave-lengths, and to the restriction 
of the commercial wave-lengths to 300 and 600 metres. 

Even if the complaint against the Navy were well founded, a 
commercial company must be subordinate to the highest national 
interests. Further, each Government may authorise the use at any 
coast station of other wave-lengths for the purpose of providing 
& long-distance service or a service other than that of general 
correspondence established in accordance with the provisions of 
the Convention on condition that these wave-lengths do not exceed 
600 metres, or do exceed 1,600 metres. | 

The Committee desires to lay emphasis оп the following position : 
Marconi witnesses were closely cross-examined on the alleged 
oversight in not including provisions regarding amplitude; and on 
it being shown that the provisions met every contifigency, then 
raised the objection that these provisions would not be effective, 
and that Governments generally would not feel inclined to encourage 
improvements. That is to say, the Governments having inter- 
nationally recognised the existing systems, which admit of inter- 
communication, would discourage new and improved systems which 
would not at the outset intercommunicate. | 

The Convention deals with things as they are, and regulates 
radio-telegraphy as it stands. It leaves the door open for improve- 
menta, and there is no reason for assuming that any Government 
would willingly embarrass science by artificial obstacles. 

The question of intercommunication arising out of the policy of 
the Marconi Co. proved to be in many respects the most 
important arising under the convention. The reason why the 
Marconi Co. were against intercommunication was stated to be that 
by unity of control it was hoped to secure more effectually the 
obeervance of their rales and the avoidance of confusion and inter- 
ference, but other evidence was given expressing the opinion that 
it was with-a view to create a monopoly for the Marooni Co., since 
being in on of shore stations at many of the most important 
points of the coast, they hoped to compel ships to adopt the 


Marconi system to communicate with those stations and other shore 
stations to do the same in order to communicate with the ships. 

Although it was generally admitted that all Spark” systems 
intercommunicate readily, some considerable doubt was expressed 
in regard to the present possibility of commanding intercommunica- 
tion between the arc and thespark systems. The introduction of 
new systems unable to intercommunicate is, however, provided for 
under Article 3 of the Convention provided the incapacity is not due 
to arrangements adopted solely with & view to prevent inter- 
communication. 

Imperial Interests. The colonial interests have been safeguarded 
by the reservation of freedom of action quite independent of the 
mother country or any other colony. А 

The maximum number of votes per country ів віх, and the colonial 
votes will be allotted af the next conference which will meet in 
London in 1911. 

Naval Iuter-ats. Naval and military stations are placed outside 
the Convention except in respect of the general obligation to avoid 
interference as far as possible, and with regard to ships in distress. 
Processes of secret working need not be divulged, and supplementary 
secret apparatus may be set up at stations open for public 
correspondence. 

Great importance is attached to the reservation that certain 
stations may be exempted from intercommunication as this will 
provide greater flexibility and provide for unforeseen developments. 

By ratification of the Convention many great advantages will be 
gained from & naval and military point of view, without any dis- 
advantages; whilst a non-ratification will bring many corresponding 
disadvantages with no benefits. 

Commercial Interests. —It is obvious that general intercommunica- 
tion is absolutely necessary in commercial interests, and as this 
can only be effectually obtained by International agreement, there 
is every reason on this ground for the ratification of the Con- 
vention. 

Position of the Marconi Co.—The Marconi Co., the only opponents 
to the Convention who have appeared before the Committce, 
cannot be regarded as having any claim to a monopoly of radio- 
telegraphy, although under present conditions they have secured 
what amounts to something approaching a monopoly in respect of 
Great Britain, Italy and Canada. 

The agreement of 1904 between the Postmaster-General and the 
Marconi Co. contained the following:—''In the event of His 
Majesty's Government adhering for the United Kingdom to a 
Convention based substantially on the stipulations contained in 
the Protocol of the recent Berlin Conference on Wireless Tele- 
graphy, the companies undertake, if required by the Government, 
to observe in the United Kingdom and on British ships the pro- 
visions (except Article 6) of the Convention and of any detailed 
regulations made thereunder for carrying these provisions into 
effect, and in particular and without prejudice to the generality of 
the foregoing undertaking, the companies undertake, if required 
by the Government in relation to shore stations in the United 
Kingdom, and ships equipped with Marconi apparatus for ship and 
shore messages, to accept (without prejudice to the patent rights) 
the obligation to interchange messages with ships and shore 
stations in the United Kingdom respectively equipped with other 
apparatus, and to relieve the Admiralty and, Lloyd's, and all other 
persons with whom the companies have contracted from any 
obligation arising under their contracts to refuse to interchange 
messages with ship or shore stations in the United Kingdom so 
equipped, or to. make any compensation in respect of the inter- 
change of guch messages." 

The Marconi Co. propose to make use of the words “without 
prejudice to their patent rights" in order to evade the obligation 
to intercommunicate. Their contention may, or may not, be found 
sound in a Court of Law, but it appears obviously inconsistent with 
the intention of the parties when making the agreement. If this 
intention was in the minds of the Marconi Co. when they negotiated 
the agreement, it would appear to be open to grave criticism in that 
they are now endeavouring to evade the main condition which led 
the Postmaster-General to enter into an agreement granting them 
advantages which they have enjoyed, still enjoy, and propose to 
retain. The ratification of the Convention is more likely to lead 
to the increased use of Marconi apparatus by ships which at present 
will use none on account of the want of intercommunication 
facilities. 

The present advantageous position of the company’s stations 
would naturally give them a greater volume of business. Also, the 
company will receive an additional rate per message interchanged 
with other systems until 1911. 

In reviewing the relations of the Government with the company, 
two points stand out especially clear in the light of subsequent 
events. 

1. If, at the time when the Post Office were giving to Mr. 
Marconi effective assistance, the Government had thought it 
expedient to secure the right of pre-emption of his invention and 
patents, an enterprise of national importance would have been 
prevented from passing into the hands of a private company, and 
subsequent difficulties might have been avoided. 

2. The fact, to which reference has already been made, that the 
Post Office has largely refrained from issuing licenses to other com- 
panics, has given the Marconi Co. something approaching a mono- 
poly during an important period, and may therefore have encouraged 
their dreams of a general monopoly. 

General Observations.— The Committee concludes with the opinion 
that there are three alternatives to Great Britain, viz., rejection, 
postponement or ratification. 

Rejection.—The only evidence in favour of rejection was that of 
Mr. Cuthbert Hall, genera] manager of the Marconi Co.; of Prof. 
Fleming, scientific adviser of the Marconi Oo.; of Mr. Henniker 
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Heaton, and, with much less intensity, of Mr. Marconi. "Their 
evidence shows that their arguments were based mainly on a con- 
sideration of the interests of the company. 

On the other hand, several injurious effecta will no doubt arise 
if the Convention is rejected. 

(a) Doubt would be thrown on the sincerity of Great Britain's 
expressed views at the Conference. | 

(b) It would create a direct and powerful motive for the erection 
of stations on foreign territory ; and such stations will be in no 
way subject to British control in time of war or emergency. 

(c) Foreign ships and coast stations would seriously interfere 
with British stations, and there would be no remedy even if the 
interference were intentional. 

(d) In the absence of International arrangements and rules for 
working, the acccunts, the collection of charges, and the develop- 
ment of the service would be seriously embarrassed. 

(г) The drawbacks indicated in the three previous heads 
would be specially detrimental to Great Britain, owing to the 
predominance of her maritime interests and her geographical 
position. 

(f) Under the terms of the Convention, the nations adhering are 
bound to refuse to license on board a ship or at shore stations the 
apparatus of any system which declines to accept the principle of 
intercommunication. If Great Britain, therefore, refuses to ratify, 
the Marconi apparatus at present installed at foreign shore or ship 
stations will be replaced by some system that accepts inter- 
communication. 

Postponement.—No evidence was given to the Committee in favour 
of postponement as distinguished from non-ratification. It may be 
pointed out that postponement would in no way diminish the 
unfortunate results which would follow on rejection, and in addition 
the action of Great Britain would be open to much misconstruction 
in regard to the position she took up at the Conference. Further, 
it would prolong a period of uncertainty without securing any 
conditions by which tbe future would be determined. No evidence 
was brought before the Committee to show that within a specified 
time there would be any substantial alteration in the scientific 
aspects of the question. Moreover, the Convention would be 
brought into operation without reference to Great Britain. 

Ratification.—The principle advantages attending the ratification 
are :— 

1. Facilitates general working, control, &c. 

2. Prevention of confusion and interference, which can only be 
done by International agreement. 

3. Freedom of communication between ships, which is a more 
valuable advantage to Great Britain than to other countries. 

4. Encouragement to the development of radio-telegraphy, by 
giving free play to all systema. 

5. Important advantages to Naval interests and National defence, 
not otherwise obtainable, among which may be mentioned :— 

(a) No interference. 

(^) Reserved wave-lengths. 

(c) International sanction obtained for such censorship arrange- 
ments as may be necessary. : 

(d) Extension of wireless telegraphy in the British mercantile 
marine, over which the Navy would have control in time of 
emergency. 

(e) The interests of British colonies have been safeguarded. 

(/) Great Britain can withdraw from the Convention by giving 
8 year's notice, yet, if she ratifies, no alteration to her detriment 
can be made in the Convention without her consent. 

Conc]usion.—'The Committee, therefore, report that in their 
opinion the effect of the adhesion of thiscountry to the Convention 
would be advantageous to national and public interests, and that 
its non-adhesion would be detrimental to those interests. 

Assuming that the Convention is ratified, it will come into 
operation on and from July 1st, 1908, and subject to the provision 
of withdrawal, will remain in force for an indefinite period. 


[Abstract of Memorandum to the Select Committee regarding Radio- 
telegraphy, by Mr. Chas. Bright, F. RSE, A. Ii. I (E., M. I. E. E.] 


Pioncering of Radio-telegraphy — In connection with the subject 
of monopoly, there is an idea held by many people that Mr. Marconi 
is: the sole pioneer of wireless telegraphy, and that to allow 
competition would be unjust. 

In 1863 Clerk Maxwell worked out mathematically the theory of 
electro-magnetic waves in the ether and their relationship with 
waves of light. | 

In 1888 Hertz (a distinguished German physicist) produced, 
demonstrated, and described them. Then Righi (a noted Swedish 
professor), who was Marconi's tutor, produced a radiator that wasa 
development of the Hertz oscillator; while Branly (a leading 
French scientist) introduced the coherer, an instrument suitable 
forthe reception of electric waves. 

In 1894 Sir Oliver Lodge showed at the Royal Institution a 

complete set of Hertzian wave apparatus, and transmitted electrical 
signals from one room to another without intervening wires, using 
& somewhat improved Hertz radiator and a coherer which was an 
improvement upon Branly’s. 

In 1896 Mr. Marconi took out his first patent for commercial 
wireless telegraphy. His radiator was practically Righi’s, and his 
coherer a decided improvement on Branly's. The main difference 
in his apparatus was the connection to “earth” and the employ- 
ment of an aerial wire supported on a high mast. There is no 
mention of the elevated antenna in his patent; and the use of the 
earth had been previously adopted by both Dolbear and Popoff, 
besides being specified by Lodge in Electric Radiation“ in 1889 


(Philosophical Magazine, July, 1889). Moreover, in 1891, at the 
Royal Institution lecture, as well as at the Oxford British Associa- 
tion meeting in the same year, Lodge described the effect of an 
antenna in collecting the waves and bringing them to the coherer. 
There was also a kite at the top of the aerial similar to that des- 
cribed by Edison in an expired patent which the Marconi Co. 
thought well to purchase. 

The difference between Lodge's early achievements and that of 
Marconi is, after all, only one of degree; but there is no question 
that Mr. Marconi and his business friends have done more than any- 
one else in developing the commercial possibilities of telegraphy 
with Hertzian waves. 

It must also be remembered that Sir Henry Jackson sent wireless 
messages between ships as early as 1895, but owing to his official 
position in the Navy the facts were not advertised. 

In my opinion, therefore, Mr. Marconi cannot be siid to be the 


| pioneer of radio-telegraphy. 


Development of radio-telegraphy.—Ia 1897 Lodge was granted 
the firat patent for syntonisea or selective telegrapby by proper 
adjustment of capacity and inductance. Tnis is rendered more 
easy owing to the earth connection not being required. In fact, such 
а connection is a very disturbing factor. 

Practically all systems are now syntonised, and more or less 
selective. 

The Telefunken system is & combination of the inveutions of 
Prof. Slaby, Count D'Arco and Prof. Braun. This system is used in 
the German army, and on all warships other than British and 
Italian, also at the numerous coast stations in the Baltic and the 
North Sea. 

I was sorry to notice that two witnesses (Mr. Cuthbert Hall 
and Mr. Henniker Heaton) have spoken of Prof. Slaby as baving 
copied Marconi. Mr. Heaton was corrected on this point some time 
ago by Prof. Slaby himself as well as by Dr. Silvanus Thompson, 
and seeing that Mr. Heaton admitted that he was not a technical 
expert, it eeems strange that he should repeat this accusation against 
a distinguished foreign electrician. 

The De Forest and Fessenden are other types of Hertzian spark 
systems. | 


The recent system of Poulsen is somewhat distinct from other 


methods, in that it employs continuous or persistent waves suffering 
practically no interruption, and its syntonic properties are remark- 
ably high, permitting it to be very closely tuned, thereby rendering 
it less liable to interference. 

There is also Ducretet in France, Popoff in Russia, and Guarini 
ia Belgium, each with his own particular system. 

Principles of Hertzian Waves.—A more or less continuous, per- 
sistent or undamped Hertzian wave is a distinct and definite 
improvement on that usually obtained from the ordinary spark dis- 
charge, where the waves are intermittent, and the amplitude 
although large at the commencement, quickly loses its energy. 
It is only the first oscillation which is really effective at the 
receiving station. 

The Poulsen system gives practically a continuous train of 
waves, and the accumulated effect of these waves gives better 
results even with a much smaller amplitude than the single 
oscillation of much greater amplitude of the highly-damped wave 
train. 

The Lodge-Muirbead system, although a spark method, gives an 
almost undamped wave train. 

Syntony.—Syntonic wireless telegraphy involves a similar rate 
of oscillation in wave-length at the sending and receiving ends. 
This is effected by the proper adjustment of inductance and 
capacity as first shown by ge. 

With Mtr. Marconi's original system of au earthed vertical wire 
connected to the spark gap at the transmitting end no satisfactory 


. "tuning" could be attained such as would provide suitable 


selectivity ; and it is possible that this fact had something to do 
with the Post Office temporarily refusing licences to other com- 
panies since the passing of the 1904 Act, to avoid interference 
through stations being too close. For the main purposes of wire- 
less telegraphy, immunity from interference by syntony is essential. 
Thus a selective system in time of war would be invaluable; a 
non-selective system almost worse than useless. 

The Marconi Co. at one time claimed that their system would 
not interfere with or be interfered by other systems, but now, 
having obtained the best positions and desiring to maintain their 
monopoly, they argue in the reverse direction. 

Supplementary Memorandum.—De, Fleming points out :— 


1. That there are various types of apparatus for transmission and 
reception now in use, and are likely to be. 

2. That it is an accepted scientific fact that intercommunication 
involves identity of type of apparatus, as well as in wave amplitude. 

3. If it be supposed that several shipe, each equipped with a 
different type of transmitter, attempting- to communicate with a 
coast station, it is useless to say that the operator can adjust his 
apparatus to suit the arriving wave. 

Here (1) is, of course, correct, but is rather an admission in view 
of the Marconi claim that all other systems are infringements of 
the 1896 patent. The accuracy of (2) and (3) is disproved by facts. 

I would also remark that if the Marconi system is so superior to 
any other (as is alleged), or if all other systems are infringements 
(also alleged), why is it that the Committee have been informed 
that Mr. Marconi is shortly bringing out a system that really does 
produce continuous waves. 

The whole trend of Dr. Fleming's extensive memorandum 
appears to be to impress the Committee that he and his com- 
pany are the only real authorities on wireless telegraphy, and that 
the proper course is therefore to leave the entire matter in their 
hands. 


Ld 


— — 
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The following from The Electrician, of September 17th, 1897, is 
interesting :— 


“ DR. OLIVER LODOE's APPARATUS FOR WIRELESS TELEGRAI BY 


“In connection with the patent of Signor Marconi, which we 
publish on the preceding pages, we are able to present our readers 
with two illustrations taken from photographs of some Hertzian- 
wave apparatus shown by Dr. Lodge at the Oxford meeting of the 
British Association in 1894. From these it will be seen that in 
1894 Dr. Lodge publicly exhibited :— ao 

* 1. Oscillators with very large copper plates. d 

“2. Receivers of the coherer type with wings and wires attached 
to them. 

“3. Coherers in sealed tubes. 

"4. A trembling bell attachment to receivers of the coherer 
type, to assist these in decohering after the impingement of the 
electric oscillations. | | 

" 5. Morse instrument to shake the filings. 

" In fact, Dr. Lodge published enough three years ago to enable 
the most simple-minded practician to compound a system of prac- 
tical telegraphy without deviating a single bair's-breath from 
Lodgian methods. Both at Oxford and at the Royal Institution, 
Dr. Lodge described and exhibited publicly in operation a com- 
bination of sending and receiving apparatus constituting a system 
of telegraphy subetantially the same as that now claimed in the 
patent we have refered to." 

Finally, I would say that in bis memoranda Dr. Fleming appears 
to have been endeavouring to act in the capacity suggested in the 
anonymous letter marked A, amongst those I hand in. It will be 
observed that the writer of this letter suggested that as Tyndall ie 
no more with us, Mr. Marconi should serve as exp«rt on the 
Committee. But as Mr. Marconi and Dr. Fleming are interested 
parties, that would scarcely have been a suitable arrangement. 

The author of the letter can be readily traced first by an 
examination of the constitution of the body he signs himself as 
belonging to, and, secondly, from a list of the directors of the 
Marconí Co. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


„ Tripin Combination ? Switches. 


Мавввв. A. P. LUNDBERG & Son, of Liverpool Road, Islington, 
give in a new circular that they are now about to issue, particulars 
of various adaptations of single and two-way types of their Tripin 
combined switch and three-pin wall connection. These are useful 
adaptations of the patent ''Pivot" single and two-way switch 
movements, which depend upon a variable leverage action, pro- 
ducing a safe locking of the contact arm when conveying current, 
thus rendering it impossible for any vibration, such as is met on 
board ship, to jar the contact arm into the “ off" position and extin- 
gaish the lamps. Contacts for the insertion of a three-pin plug are 


arranged in the base, such plug being provided with one large and 
two small contact pins to prevent insertion in any but the correct 
manner. In the single-way type the plug is inserted from beneath, 
while ip the two-way type it may be inserted from either the right 
or left-hand side, whichever is more convenient. The three-pin 
plug used is interchangeable with standard patterns of surface and 
flush types of Tripin connections. The two-way type is adapt- 
able for the convenient charging of motor-car ignition cells, on 
ordinary p.c. lighting circuits, in series with lamps or radiators. 
This type сап also be usefully employed to replace any single-way 
switch, without alteration of the existing wiring, with the result 
that while the replacing switch may still control the circuit as 
before, it also allows provision for a flexible wire extension to a 

ble '' see-saw " two-way pear switch, which has a similar control 
over the circuit to the fixed two-way Tripin combination.” The 
single-way type may be conveniently arranged for controlling small 
radiatora by arranging all plug pins and tubes of uniform size, the 


various degrees of heat obtainable depending upon how the plug 


is inserted. Should circumstances require such an arrangement, 
€ yY., when fixed on the radiator itself, the base parte of both types 
can be arranged with contact pins, instead of sockete, and current 
fed to the switch by means of a detachable socket plug. All 
standard sizes of cover fitted to the 5-amp Pivot switch are 


"Etc? 
| | ИР 


TWO) WAY 


Fic. 2. Fig. 3. 


interchangeable with these types. In the two-way type (fig. 1), the 
two contact arms are insulated from each other and from the cover 
and other metal parts of the switch. The fibre discs on the plugs 
are arranged for cord gripping, and are prepared by a special process 
which increases their usual insulation resistance six-fold. 

We show in the accompanying diagrams (figs. 2 and 3) a couple 
of the most useful adaptations of the two-way type. 


Capstan Lathes. 


We recently mentioned an illustrated list of capstan lathes issued 
by the BIRMINGHAM ENGINEERING Co., LTD., of Hooper Street, 


. Spring Hill, Birmingham. We now illustrate their No. 6 Turret 


lathe which is made with a friction geared head as shown, or can be 
made ungeared. A hand traversing cross slide, power feed to turret, 
automatic stops for each tool in turret, &c., can all be added where 
required. The machine is stated to be unusually powerful for its 
size, the object being to get the beet possible results from higt- 
speed tool steels. The spindle is hardened and ground, and the cone 
pulley largest diameter is 12 in. x 3] in. face; the countershaft 
pulleys are 12 in. diameter x 34 in. face. The bearings are extra long, 
and the turret slide is 29 in. long, the length of the base being 18 in. 
The working travel of the turret is 9in., which is excepti onally 
long for a lathe of this size. The height frc m centre of holes in 
tarret to top of slide is 28 in. When arranged as а chucking lathe 
it will swing 8 in. diameter over the cross slide. The net weight 
of the tool as shown, fig. 4, is about 18 cwt. It admits 18 in. through 
the automatic chuck, the hole in the spindle being 2 in. diameter. 


The company also make a lighter machine (No. 2) intended for 
brasswork. It admits 13 in. through the automatic chuck, which is 
operated by a special arrangement of compound levers giving a very 


powerful grip on the bar. АП parte are substantial, the tarret 
slide moving on V's, and the turret itself revolving on a V ring. 
This machine will turn up to 44 in. long. The cone pulley is 9 in. 
diameter on the largest step, the countershaft pulleys being 10 in. 
diameter. The equipment for both these lathes includes reversing 
countershaft, spanners, tool posts, &c. 


Continuous to Continuous Current Transformer. 


THE Crypto ELECTRICAL Co., of 155 and 157, Bermondsey Street, 
London, S.E., have just brought out a new continuous to continuous 
current transformer, which can be wound on the primary side for 
any voltage up to 250 volte, and has an output on the secondary 
side of 15 volts 7 amps. It is shown in the accompanying 1llustra- 
tion (fig. 5). The Crypto Co. have for years been manufacturing a 
transformer similar to this, but the primary has been wound for 
alternating current. 'The present machine is being put on the 
market to reduce the voltage of continuous current mains in an 
efficient way for the purpose of charging motor-car ignition and 
lighting cells. | | 
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It is stated that the cost of charging six accumulators, at a 
charging rate of 3:5 : mps., by means of this transformer, will work 
out at 4d. for an eight-hour charge, whereas the same accumulators 
would cost 1e. 3d. or more when charged through lamps. This 


calculation dots not, however, truly represent the full saving, 
owing to the current used by the transformer being charged up at 
the power rate, which is usually 2d. per unit or less. 


NEW PATENTS APPLIED FOR. 1907. 


Compiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 
Agenta, 822, High Holborn, London, W.C., and st Liverpool, to whom all 
inquiries should be addressed. 


PE iron „% Electrical dumb-bells, exercisers and the like.” P. B. FLETCHER. 
y 1st. 


15,100. ‘‘ Improvements in or relating to electric clocks and the like." A. C. 
Stray. July lst. (Compl te.) 


15.186. Improved contact-breaker for electrical ignition apparatus for 
internal combustion engines." R. Вовсн. July lst. (Complete.) 


15.147. Improvements in primary galvanic batteries." W. THOMPSON. . 


July 1st. 


15,151. Improvements in or connected with dynamo-electric machine of the 
neutralised conduction type." У. A. Fynn. July Ist. 


15,1568. New or improved method of and means for electrically transmitting 
images and rendering them distinctly visible." R. T. Harnes. July Ist. 


15,169. Hoprovemente relating to combined telegraph and telephone 
apparatus.“ K. L. Dickson. July lst. (Complete.) 


15,171. “Improvements in methods of insulating sheet metal and other 
electric conductors.” THE PnirimH Тномвом-Носвтох Co., LTD. (General 
Electric Co., United States.) July 1st. 


15,208. “Improvements in the induction and igrition means of internal 
combustion engines." В. P. A. RociETA PIEMONTESE AUTOMOBILI ÁNSALDI AND 
CxiRANO. (Date applied for under Patents Act, 1901, October 4th, 1906, being 
date of application in Italy.) July 2nd. (Complete.) 


15,219. "Improvements in and connected with the driving gear of electric 
iramcars." V. G. Ілкомі. July 2nd. (Complete.) 


15,234. '"Improvefhents relating to electrical signalling apparatus for use 
with guns." A. T Pawson and G. T. BuckHAM. July 2nd. 

15,262. ''Improvéments in controlling mechanism for electric circuits.” 
EE THomson-Houston Co., LTD. (General Electric Co., United States.) 

uly ; ; 

15,288. “Improvements in electric hoists.” Н. vox KnAMkR. July 8rd. 


15,290. '*Applianee for rapidly making and breaking an electrical circuit 
automatically and preventing it being made and broken slowly or left in an 
intermediate position. J. STEVENSON. July 8rd. 

15,802. Improvements in starting devices for alternating current electric 
motors." A. Ecxsrrix, А. C. Heap and D. B. MzrLis. July 8rd. 

15.285. Improvements in equalising devices for alternating current cir- 
cuite." J. S. Peck. July 8rd. 

15,888. Improvement relating to electrodes for search lights." GEBRUDER 
SIEMENS & Co. (Date applied for under Patents Act, 1901, December 17th, 
1906, being date of application in Germany.) July 8rd. (Complete.) 
15,357. New or improved method of and means for electrically transmittir g 
images, pictures and like representaticns and reprcducing same." R. T 
HarNES. July 3rd. 


15,968. ''Improvements in electrically-driven pulley blocks." А. A. С. Севе. 
J uly 8rd. (Complete.) d EST i 


15,366. “Improvements in and relating to controller regulators." R. 
AMBERTON and E. ScHATTNER. July Srd. 


15,367. “Improvements in and relating to methods of producing refractory 


electric conductors." Ввтівн THomson-Hovuston Co., LTD. (General Electi ic 


Co., United States.) July 3rd 


15,894. “Improved wall box for electric switches.” G. E. F. Fixck. 
July 4th. 


15,412, “Improvements in receivers for wireless telegraphy.” L. Н. 
WALTER. July 4th. 7 
15.418. Improvement in current distributing systems.” S1EMEAs- 
SCHUCKERT- WERKE G. u. B. H. (Date applied for under Patents Act, 1901, July 
Sth, 1906, being date of application in Germany.) July 4th. (Complete.) 

15,422. Device for the automatic cleaning of spa king lugs of internal 
combustion engines and accelerating the starting of the said engines and the 
like.“ A. E. LAMKIN and E. T. CRorrs. July 4th. 

15,441. “Improvements in or relating to voltage regulators." Е. Conran. 
(Date applied for under Patente Act, 1901, July 9ch, 1906, being date of appli- 
cation in United States.) July 4th. (Complete.) 

15,442. “Improvements in or relating to voltege regulators." F. CowRAD. 
(Date applied for under Patents Act, 1901. July 9th, 19.6, being date of 
application in United States.) July 4th. (Complete.) 


і 
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Р ni: “ Improvements in and relating to electric telegraphy.” A. MUIRHEAD, 

y 4th. 

15,451. ‘Improvements in and relating to the manufacture of refractory 
electrical conductors." BRITISH Тномвох-Носовтои Co., Ltp. (General EJec- 
tric Co., United States.) July 4th. 

15,452. Improvements in and relating to dynamo-electric machines." 
үн T’nHomson-Houston Co., Lrp. (General Electric Co., United States.) 
July 4th. | 

15,458. “Improvements in and relating to single-phase electric motors." М. 
LATOUR. (Date а lied for under Patents red 1901, July 5th, 1906, being 
date of application fi France. July 4th. (Complete.) 

15,498. ‘Improvements in shipe' compasses.” J. W. билк. July Sth. 

15,505. “ Folding electric-light bath cabi net.” C. M. Ноьмосізт. July Sth. 

15,510. Improved process for the manufacture of illuminating bodies for 
electric incandeecence lamps.” DEUTSCHE GasGLUHLICRT Акт.-Окв (Auerges). 
(Date applied for under Patents Act, 1501, July 11th, 19C6, Бејт g date of spplica- 
tion in Germany). Joly 5th. (Complete.) 

15,514. “Improvements in signalling and electric search-light apparatus." 
B. О. Cowrkn-CorEs. July 5th. 

15,515. * Improvements in electric conductors and resistances.” В. О. 
CowPER-CoLEs. July 5th. 

15.522. Improved means for operating gas taps, electric light switches, and 
the like.” J. N. MaskeLyneE. July 5th. 

15,525. Earthingcontact for use in connection with flexible conductors and 
the like.” P.Spxepyand G. LEVERIDGE Evwox. July 5th. 

15,582. Improved telegraph or signalling system and apparatus." Р. M. 
Justice (Bub-Target Co., United States). July 5th. (Complete.) 

15,540. Improved sparking plug for inte rnal combustion engines." Т. L. 
Jongs. July 5th. 

15,549. “Improvements in and relating to alternating-current dynamo- 
electric machines." British TTHoMsoN.Hovsrom Co., Lip. July 5th. 

15,551. ‘‘ Improvements in electricity meters for use with alternating cnr- 
rents.“ H. J. Happan. (Bergmann E lektricitatswe:ke Aktiengeselischaft, 
Germany.) July 5th. (Complete.) ' 

15,579. “ Improvements in boxes, cells or electrolyte containers for electric 
accumulstors and the like.“ В. Сооквом. July 6th. 

15,580 “Improvements in apparatus for use in cere the interior of accu- 
mulator cells and for like purposes." B. Cookson. July 6th. 

15,594. “Improved armature for magneto-induction machines." G. C. 
DvwoNp. (E. Eisemann & Co., Germany.) July 6th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 899, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). | 


1906. 


HARMONIC SIGNALLING FOR PARTY-LINE TELEPHONE Systems. W. H. Wheatley. 
(Firm of C. Lorenz.) 14,090. June 19th. : 

CONTROLLERS SUITABLE FOR ELECTRO-MoTonms. J. Schuil and A, L. Reyrolle. 
14,511. June 25th. | 

SKLEcTING SWITCH MECHANISM SUITABLE FOR ADVERTISING, SIGNALLING AND LIKE 
Purposes. G. C. Fricker. 14,590. June 2th. 

ELECTRIC Авс Lamps. J. Brockie. 14,608. June 26th. 

CURRENT SUPPLY SYSTEMS FOR TELEPHONE AND THE LIKE Cirncuita. British 
Thomson- Houston Co. (General Electric Co.) 14,789. June 28. 

INDUCTOR ALTERNATORS AND Ыки DyNAMO-ELRCTRIO MacHines. British Them- 
son-Houston Co. (General Electric Co.) 15,135. July 8rd. 

SOLENOID OR PNEUMATICALLY OPERATED ELEcTRIC SwiTCHES. British Thomson- 
Houston Co. (General Electric Co.) 15,816. July 5th. 

APPARATUS FOR LaAyiNGo ELECTRIC CONDUCTORS AND THE LIKE. E. C. R. Marks. 
(A. Bostrom.) 16,4127. July 20th. 

AUTOMATIC ELECTRICO FIRE ALARM. C. W. Mou'c and W. M. Hasell. 17,93. 
August 1st. 

PROC EKR FOR Рворссмо ELECTRIC DiscHARGES. Н. Pauling. 18,435. 
August 16th. (Rights under Patents, &c., Act, 1901, not granted.) 

ELEkcTRIO Motors, British Thomson-Houston Co. (General Electric Co.). 19,120. 
August 27th. 

RECEIVERS FOR WIRELESS TELEGRAPHY. А. Artom. 19,805. September 5th. 

REGULATION OF THE VOLTAGF OF ALTERNATING ELECTRIC CTRRENT DiaTRIBUTION 
Sys1kMB. Allgemeine Electricitüte-Ges. 20,050. September 8th. (Date 
aj plied for under International Convention, September 9th, 1£05.) 

CONVERSATION COUNTERS IN TELEPHONE INSTALLATIONS. Siemens Bros, & Co. 
(Siemens & Halske Akt.-Ges.) 20,733. September 18th. 

ELECTRIC RIGNALLING APPARATUS. Felten & Guilleaume-Lahmeyer-werke Akt. - 
Ges. 21,164. September 24th. (Date applied for under International Con- 
vention, September 22nd, 1906.) І 

METERS APPLICABLE FOR USE IN THE SUPPLY OF ELECTRICITY, GAS ОВ THE LIKE АТ 
TWO DIFFERENT TaRIFFS. G. С. M. Hardingham. (Firm of Landis & Hyr, 
formerly Theiler & Co.) 24,197. October th. 


- ELECTRIC SWITCHES FoR RAILWAY SIGNALLING AND LIKE Purposes. А. Bevan. 


24,532. November 2nd. 


Егвствіс Motors. В. G. Lamme. 27,269. (Date applied for under Inter- 
national Convention, December 4th, 1906.) 


1907. 


ALTERNATING CURRENT CoMMUTATOR Motors. Siemens-Schuckertwerke Ges. 
1,242. January 17th. (Date applied for under Internationa] Convention, 
January 20th, 1906.) 


APPARATUS FOR ELECTRICALLY IXDICATING Music NOTES UPON THE KEYBOARD OF 


A P1ANOFORTE OR OTHER SIMILAR INSTRUMENT. 1,645. A. R. Hakoumoff. 
January 22nd. 

ALTERNATING CURRENT ComMUTATING ELrcTRIC MACHINES. Allgemeine Elek- 
tricitits-Ges. 1,662. January 22nd. (Date applied for under International 
Convention, January 25га, 1906.) 

SvsrkMS oF ELECTRICAL DisTRIBUTION. P. C. Hewitt. 3,880. February IK th. 
(Date applied for under International Convention, March 14th, 1906 | 
METHODS AND MkAxSs OF PRODUCING OSCILLATORY CURRENTS FROM CONTINUOUS 

CURRENTS OF ELECTRICITY. Н. Manders. 5,164. March 4th. 

ALLOYS FOR TBE I¥acTIVE CARRIES OR FOR OTHER METALLIC PARTS oF ÁCCUMU- 
LATORS WITH INVARIABLE ELECTROLYTE, AND ACCUMULATORS CONSTRUCTED 
WITH SUCH CARRIAR8 OR METALLIC Paris. Nya Ackumulator Aktiebolaget 
Jungner. 6,522. March 18th. (Date applied for under International 
Convention, March 30th, 1906.) | 

Box ов Covering ron LTA PD-CasxD ELECTRIC CABLES. J. Stratton and E. A. 
Claremont. 1,141. January 16th. 

INSULATORS FOR ELECTRIC Conpucrors. Н. Н. Lake. (W. G. Clark.) 1,962. 
January 18th. 

SwrrcHEBS FOR ELECTRIC Circuits. R. P. Jackson. 4,C00. February 18th. 
(Date applied for under International Convention, March 3rd, 1996.) 
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2,350 K.V.A. PEEBLES TURBO-ALTERNATOR, STALEYBRIDGE, HYDE, MOSSLEY, AND DUKINFIELD 
JoiNT BOARD. A DUPLICATE UNIT is NOW ON ORDER. 


Turbo-Alternators. 


OR economy and efficiency under the conditions prevailing in modern 
power stations, the turbo-generator unit has paramount advantages. 

Its development has involved new problems of great difficulty in both 
mechanical and electrical design, and much costly experimental work. 
The machines described in the following pages are the outcome of the 
accumulated experience of several years, and represent the latest word 


in electrical power plant. 


Extra Supplement to the Electrical Review, July 19th, 1907. 


Turbo-Alternators. 


General Type. 


S usual in modern alternators, the revolving field design is adopted, 
the precise field construction adopted being varied to suit the 
conditions in individual cases. The photographs indicate clearly the 


appearance of parts of standard machines. 


Fic. 2.^STATOR OF 2,000 K.W. THREE-PHASE E.H.T. TuRBO-GENERATOR. 


Stator Core. 


HE stator is, as in all Peebles alternators, built up of the finest 
quality of charcoal iron laminations, and provided with ample 
ventilation. Special processes are employed for insulating the core plates, 
and the iron loss reduced to an absolute minimum, thus contributing 


largely to the well known high efficiency of the machines. 


Bruce Peebles G Co. Ltd. 


Extra Supplement to the Electrical Review, July 19th, 1907. 


Turbo-Alternators. 


Winding. 
TANDARD windings are of the partially closed slot form, and the 


number of slots per pole per phase is unusually large. This 
entails increased labour in construction, but the safety and improved 
electrical characteristics amply compensate the outlay. The coils are 
embedded in tubes of pure mica, and the disadvantage of threading 
single wires through long slots is avoided by our system of winding. 
The end connections are carried well clear of the core, and very 
strongly supported. In low voltage machines the conductors are of 


copper rod, with solid end-connectors of strong design. 


Ao 


FIG. 3.—RoroR оғ 2,000 K. W., 1.200 R. p. M., 40 CYCLE TURBO-ALTERNATOR. 


Rotor. 


HE rotor construction cannot be rigidly standardised, since it must 
vary with the size, speed, and number of poles. The cardinal 
requirements are ample mechanical strength and solidity, to withstand 
the great centrifugal stresses and effectually prevent any internal move- 
ment of parts which might throw the rotor out of balance, and so cause 
trouble. The rotor illustrated in Fig. 3 is a four-pole structure of solid 
steel, cast under pressure to ensure homogeneity ; in some cases, however, 
laminated rotors are built. The windings are put on under pressure and 


strongly supported by phosphor bronze angle clamps. 


Bruce Peebles & Co. Ltd. 
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Turbo-Alternators. 


Characteristics. 


EEBLES turbo-alternators are notably quiet in operation, owing to 
the absence of sharp angles in the air gap. The regulation is 
close, and the efficiency very high, while the wave form is shown by 
oscillograph readings to be almost perfect. The machines are very easily 
synchronised, and will run in parallel with any class of synchronous 


alternator without hunting. 


Further particulars will be found in our Pamphlet No. 19. 


Fic. 4.—Five PeeBLes 1,550 K. V. A., 6,600 Мо.тѕз TURBO-ALTERNATORS, 
DURHAM COLLIERIES POWER STATION. 


Bruce Peebles 


& Co. Limited. 
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Metropolitan Electricity Supply е ++ 121 Tux electricity accounts of all Metropolitan Boroughs 
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The Ger 55 dues к ч 2 a have, on the instraction of the Local Government 
Smoke те .. 193 Board Auditor, hitherto been based upon the principle 
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The Electrical Engineering Profession ... m iss .. 124 А 
Ethics of the Lowest Tender. 123 that the Board of Trade has set out a specified form 
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Electrical Accidents during 1906 154 juncture we would urge upon the Local Government Board 
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The Case for Low Pressure esse sse ... ... 158 loans are repaid with a view to entirely abolishing the 
New Patents Applied For, 1907 ... .. 160 annuity system. A borough that is financed entirely in 
Published Specifications me m sai m .. 160 


the latter manner is constantly accumulating indebted- 
ness, whereas by making repayments upon the instalment 
system the outstanding debt is not increased, provided 
the annual capital expenditure does not exceed the 
amount repaid. We published in our issue of June 28th an 
article on “ Depreciation,” showing clearly the monetary 
difference between the two systems at various stages 
of loan repayments. If we assume that the £250,000 
of capital there referred to had been borrowed аб 
34 per cent. upon the annuity system, the constant 
annual charge upon the undertaking would be £11,900 
13s. 4d. for 42 years, but by the instalment system the 
aunual charge commences at £15,325, diminishing by 
£223 2s. 6d. per annum, until the final payment of £6,183 
10s. is made. It must be quite clear to everyone concerned, 
that should the future annual capital expenditure equal the 
amount of annual repayments, in the case of the annuity 
system the annual charge will be increased to the extent of 
interest «nd repayments оп the new loans, whereas in the 
case of the instalment system, the interest will be stationary 


. and repayment of new loans only will be added—a vastly 


different matter. We would also point out that by the 
instalment system repayments are made annually and interest 
paid quarterly, but in the case of annuity loans, half-yeurly 
payments of capital and interest are required, and compound 
interest is charged to balance with the quarterly payments on 
the instalment system. The excess interest charged by com- 
pounding during 42 ycars in the example we have taken, is 
£3,295—no negligible item. It may be argued that it would 
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have cost this sum to overdraw on bankers in order 
to pay interest quarterly instead of half-yearly. In 
ihe old days of lighting undertakings this argument 
might very well have applied, when the income for the two 
light quarters was small, compared with that of the two dark 
quarters, but with the advent of power supply we may expect 
each quarter to account for itself and show a profit, so that 
any liability incurred during a given quarter should be met 
by the income accruing to that quarter. 

With the decision of the L.G.B. auditor the opportunity 
arises to adjust the system of loan repayments, and we, there- 
fore, suggest that Metropolitan Boroughs should be granted 
the option of paying interest on all loans to a given date, i.e., 
of taking up the old bonds, and granting fresh bonds for the 
whole outstanding debt at the respective rates of interest, or 
ene bond with equated interest, and repayments to be made 
in future by quarterly instalments. This adjustment would 
meet the views held by the auditor and surmount a difficulty 
which we think he has failed to appreciate. In strictly 
accurate accounting there can be no such thing as accrued 
repayment of loans ; an instalment is due at a fixed date and 
interest is paid to that date for the use of the money ; if it is 
made compulsory to provide a proportion of such instalments 
before they actually fall due, it should not be expected to earn 
interest on that proportion also, as it is impracticable to 
place such sums other than by deposit at the bank. 

But there is a much greater object underlying our 
suggestion than merely making a financial adjustment. By 
the system of annual repayments it is only possible to make 
& reliable balance annually. "With the adjustment proposed 
quarterly balances would be practicable, and if we take into 
consideration the rapid strides at present being made in the 
electrical industry, it is desirable that each undertaking 
should ascertain its position more frequently than, as at 
present, by annual balances. If a power supply undertaking 
can be made to pay during the quarters ending June and 
September 30th, it is certain that it can be made to yield 
an annual profit of sufficient proportions to place it in 
financial security. 


Tuk Pupin cable recently laid across 
Lake (Constance has excited considerable 
interest, but, apart from the fact that it 
has helped to show that it is possible to manufacture such 
a cable and to lay it under comparatively easy conditions, it 
has proved nothing ; a length of 7} miles is absolutely 
useless for testing speaking conditions, and leaves the practical 
value of the Pupin theory unadvanced. 

Although a considerable amount of experimental work, 
and a much greater amount of theorising, has been done 
with reference to telephone cables, the amount of real 
progress which has been made is but small. "True, more 
than one cable has been laid, and the results have been 
stated to be satisfactory, i. e., the speaking qualities have 
been all that could be desired, but, in the majority of cases, 
this has not been due to the fact that certain theories which 
have been put into practice have proved correct, but simply 
that the lengths of the circuits have been so short that even 
if the theory and practice had been altogether wrong, the 
speaking limit would not nearly have been reached ; in fact, 
the speaking may have proved to be good, not in consequence 
of the improvements, but in spite of the so-called improve- 
ments. Broadly speaking, the general impression appears 
to be that the more inductance " there can be introduced 
in a «distributed form along a cable, the better will be the 
speaking ; in the majority of cases there has been an entire 
absence of capability of distinguishing between “ induc- 
tance " and what has been termed * magnetic inertia." We 
may, for example, have two bobbins of copper wire, one 
wound with a large number of turns of thick wire, the 


Telephone 
Cables. 


other with a small number of turns of fine wire, the 
resistances of the two bobbins being exactly alike: but 
the inductance of the bobbin with the large number of 
turns of thick wire will, in virtue of these turns, be 
higher than that of the bobbin of fine wire. By in- 
troducing an iron core into the latter bobbin, however, the 
inductance—in the generally understood meaning of the 
term—may be brought up to the inductance of the thick- 
wire bobbin. But the two bobbins will not be alike: 
measured by the secohmeter at low frequencies they may 
show approximately the same inductance, but measured at 
high frequencies they may show a wide divergence ; this 
divergence will be greater if the iron core is solid. and less 
if it is finely laminated. For telephonic purposes the 
bobbins with the solid cores may be worse than useless, they 
may introduce so much “impedance,” or ** magnetic inertia,” 
as to choke the speech: whereas the bobbin with the 
laminated core may or may not improve the speaking, 
according to the general construction of the bobbin and the 
fineness of the lamination of the iron. If ‘‘ inductance "— 
in the commonly understood meaning of the term—were the 
only factor to be considered, an iron wire telephone loop 
should speak better than one of copper wire, since an iron 
wire loop, of such a gauge as to be equal in resistance to a 
smaller wire of copper, has many times the inductance ; but 
course, as is well known, the speaking value is very much 
lower. The iron wire, in fact, has“ magnetic inertia " ; the 
copper wire has not, or only very slightly so. 


7 Tue large manufacturing companies of 

The German (;ermany look back upon the year 1906-7 
Electrical . p 

Industry, 88 а Prosperous period, and the dividends 


are expected at least to equal tho:e which 
were paid for the preceding 12 months. Ав to the future, 
there are at last indications which point to an inevitable 
connection between the general economic circumstances and 
the electrical industry, especially the strained monetary 
situation. A prominent member of one of the leading 
companies declared about a week ago that although an 
abundance of orders is coming to hand from foreign 
countries, particularly Italy, Russia and France, the pressure 
of the unfavourable position of the money market in 
Germany is making itself felt by a postponement of the 
installations and orders proposed in the inland market. The 
high rates demanded for loan money in Germany impose the 
necessity upon native industries to defer all expenses on a 
large scale which are not unconditionally required at once. 
It is, nevertheless, considered that this may be & development 
which could not be regarded as undesirable in the general 
economie interest, as the postponement of large inland works 
will be of advantage to the money market, and foreign orders 
would operate in the same respect. The attitude of the high 
banking circles has doubtless given the incentive to this 
development, having regard to the extraordinary increase in 
the demand for credits on the part of inland industries, but 
some concern is manifested at tbis situation of affairs, as 
these banking interests have themselves contributed towards 
the reduction in the available supplies of money for the home 
market by the loans granted to other countries in the past 
vear. А further matter in connection with the degree of 
emplovment in the electrical industry is afforded by the 


tendency of the copper market. 
the statement that orders for numerous large installations, 
that іх to say, large undertakings and works, have not vet been 
placed, as the interested parties count upon a further reduction 
in the price of copper, and believe that by waiting they will 
be able to reduce the expenditure. The idea prevailing is 
that a falling off in the period of prosperity, unleas it occurs 
in an unexpected and harsh way and is lasting, will not have 
a too unfavourable influence upon the electrical industry, and 
in the case of any noteworthy reduction of orders, the three 
eight-hour shifts, which are now largely worked, would be 
superseded by two shifts of nine hours each. 


This point is illustrated by 
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Мв. Коо RTsSsELL's book and the 
Coalite scheme have come together conveni- 
ently for the latter, and the task of getting 

every kind of journal consciously, sub-consciously, or uncon- 
sciously, to puff this latest invention for making the world 
clean has been lightened thereby. The Syecta/or took the 
opportunity afforded by Mr. Russell's sensational but perfectly 
credible figures of the losses suffered through the dirt pro- 
duced by smoke, and the sunlight absorbed thereby, to write 
prettily about smokeless cities. 
laudable, and in so doing the Spectator carries, not for the 
first time, our crusade into the wider fields which we can 
never tread ; but our high regard for the Sper/a/or does not 
prevent us from saying—rather, indeed, prompta us to say— 
that the banishment of fogs is not to be looked for in patent 
coals or coal .substitutes so much as in improved boiler 
farnaces and domestic grates. -The improvements exist, but 
the will to use them or the knowledge of their being is 
wanting. 

One day we may talk popularly not of smokeless or of 
smoking coal as now, but of smokeless furnaces; and it will 
be recognised that lignite, bitumenite, or anthracite may be 
burned, tbe one as completely as the other, г e., without the 
liberation of carbon and of hydro-carbons in the form of 
black and brown soot and smoke, simply by the provision 
of furnaces suitable for each quality. 

No one wonders now at the smokeless and intense com- 
bustion of town refuse, but most people take the volumes 
of black smoke poured from the funnels of a torpedo-boat 
destroyer, or from the chimneys of an iron works, as some- 
thing indispensable to high power and huge machinery, 
while the makers of our premier fuel economiser have so 
little sense of the ludicrous as to embellish their advertise- 
ment with trailing clouds of filth, betokening appalling 
waste. 

If cabbage stalks and night soil can be converted into 
C0 Н.О, N and solid residue, with very little or nothing 
else, the perfect combustion of anything higher iu the fuel 
grade ought not to be questioned, and should be made 
compulsory. 

The dirt caused by the pall over our cities is serious, but 
the loss of sunshine is infinitely worse, and for that the 
domestic hearth is co-partner in guilt with the factory. 

Householders, with comparatively few exceptions, are 
making great sacrifices on the altar of the demon of 
Inefficiency. , | 

A central fire heating ugly or artistic radiators throughout 
the house ; gas fires and gas ovens ; electric everything for 
light and heat; any or all of these used universally would 
lengthen out the life of our coal deposits and reduce 
pulmonary and anæmic diseases. 

The means are so simple, the end so sure, but the most 
sanguine do not apprehend improvement at а greatly 
accelerating rate. 

Meanwhile, the jerry builders “ la lanterne, for they 
perpetuate the use of the vilest forms of range and hearth. 


Smoke. 


We have become so accustomed to the 
continually reiterated expression that 
* electricity is in ite infancy," that it comes 
to us almost as а shock to learn from a 
recent issue of Cassier's Magazine that the science of Elec- 
trical Engineering is on the point of coming of age. In an 
interesting article on the above subject, Mr. B. A. Behrend 
points ont that Electrical Engineering," by which he 
means the electrical transmission of energy, is now on the 
eve of attaining its majority. The older arts of telegraphy 
and telephony have long ago come of age, and have taken 
their places alongside other mature branches of industry. 

Regarding the birth of electrical engineering as synonymous 
with the first practical demonstration of the electrical 
transmission of energy over a distance, Mr. Behrend fixes 
the date as that on which about 50 H.P. was transmitted to 
the town of Soleure, in Switzerland, from a distance of 


The Coming of 
Age of Eleetrical 
Engineering. 


Nothing could be more : 


about 5 miles. Curiously enough, he passes over the work 
of Marcel Deprez, who, in 1886, transmitted 200 H.P. 
between Creil and Paris, a distance of 56 kilometres, with an 
efficiency of 50 per cent. The experiments were commenced 
in November, 1885, and were described in our pages in the 
following year. The next great step in advance took place 
when, at the Frankfort Exhibition, some 300 H.P. was 
transmitted over a distance of 125 miles: shortly after 
this, the water power of Niagara was utilised in transmitting 
electricity to Buffalo and other neighbouring towns; since 
which time the power of the Falls bas reached as far as the 


city of Syracuse, in the State of New York. The recent 


proposals to transmit electricity from the Victoria Falls, 
across Africa to the Rand mines, a distance of approximately 
700 miles, are evidence of the tremendous strides which the 
science and art of electrical engineering have made daring 
the past twenty years or во. In what he calls “the realm 
of ideas," Mr. Behrend sees a distinction between natural 
ideas and forced ideas, a distinction which he likens to the 
difference between a plant growing up under favourable and 
natural conditions, and one raised under the artificial con- 
ditions of a hothouse. The “ natural idea, he says, will 
survive, whilst the “forced idea will go to the wall. In 


the realm of forced ideas he appears to place the attempts 


which have been and still are being made to utilise single- 
phase currents for the transmission of energy. Such attempts, 
abandoned fifteen years ago after considerable effort to 
develop the system, have recently been again forced to the 
front, because of the successful experience which has followed 
the use of polyphase currents. 

The author contiders that the efforts to build economic 
single-phase generators and motora, whose characteristics may 
be favourably compared with those of polyphase machines, 
have not been crowned with success, and he is of opinion 
that if single-phase currents are to he used successfully, it 
will be necessary for some new creative idea to be introduced, 
the effect of which shall be to eliminate the present dis- 
advantages which appertain to single-phase systems. Whilst 
he looks with scepticism on the gigantic experimenta which 
are to be conducted on the New York. New Haven and 


. Hartford Railways, the experiments will be watched with 


the respect due to an enterprise of such magnitude. 

Touching upon the want of agreement which existe in 
regard to the system best adapted for heavy electric traction, 
it is pointed out that, in the Simplon Tunnel scheme, three- 
phase currents will be used on the locomotives to haul the 
trains between Switzerland and Italy; in the New York 
Central and Hudson River Railroad direct current will be 
used; and, аз mentioned above, in the New York, New 
Haven and Hartford Railroad single-phase current is to 
be used. | 

Whilst the utilisation of direct current at about 1,000 
volts on railroad motors is based on well-eatablished experi- 
ence, the idea, associated with the name of Thury, of trans- 
mitting large powers by means of high-pressure direct 
current is classed in the category of those forced ideas which 
can only exist so long as they receive what is termed the 
hothouse treatment. Snch ideas, says the author, cannot hold 
their own, though they persistently crop up like weeds which 
would fain take the place of useful vegetation. 

Touching upon the influence which electrical engineering 
has had upon steam engineering, it is interesting to notice 
that, whereas the high speed of the dynamo forced engine- 
makers to design high-speed engines running at many times 
the speed which was usual before the era of Electrical 
Engineering, the tables have now been turned by the coming 
of the steam turbine, which has caused dynamo designers 
to design machines for speeds which at one time were never 
dreamt of. 

Mr. Behrend concludes an interesting résumé of the 
development of the transmission of electrical energy by a 
prophetic guess, in which the wish ів father to the thought, 
that some method will sooner or later be introduced for the 
mechanical generation of direct current without commutators 
or without a maltiplicity of sliding contacts. 
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THE ELECTRICAL ENGINEERING 
PROFESSION. 


Ву ERNEST T. WILLIAMS. 


‘TWENTY years ago an engineer with a knowledge of electricity 
was in a position to reap the benefits of a market in which 
the demand was greater than the supply. The natural result 
was that the electrical profession became the ** Mecca " of 
aspiring parents for their brilliant (and otherwise) sons, and 
a large number of youths commenced un oft-times expensive 
training in the hope of reaping a future golden harvest. 
Many of those who entered in the earliest years have 
moderately realised their anticipations, but others coming 
later did not find the demand so great, and, though new 
appointments were constantly opening up with the extension 
of electrical application, the number of qualified men open 
for appointment continued to increase at a greater rate, until 
it can fairly be said that the prospects of a youth just finishing 
his training are not brilliant ; we might ask if they are even 
good, or, compared with some other professions and most 
businesses, even reasonable. Undoubtedly in Great Britain 
the supply of qualified men is much greater than the demand, 
and yet there is an ever-increasing number of youths pouring 
into, and out of, the training colleges, until there is a glut on 
the market, and some of the most promising are at 
the outset of their career doomed to realise that the law 
of supply and demand is a grave factor in life, and 
that the chance of their attaining the positions which 
were to give some return for much sacrifice, labour, 
and expense involved in their training, is an ever-decreasing 
one. If such is the case to-day, what will it be 10 or 15 
years hence, when the number of qualified electrical 
engineers will have increased by hundreds, perhaps 
thousands, whilst the wastage due to death, and to those who 
have left the profession, will be comparatively insignificant ? 
It is to be hoped that by that time the tide will have turned, 
that unwary parents will have learned the true conditions, 
and that the inflax of new men into the profession will be 
reduced to a normal healthy supply. 

We might ask what is to become of those already launched 
into the profession, and of others who are entering it—do we 
realise that the great influx is likely to cheapen it, and cause 
comparatively good positions, which are obtained after years 


of work and experience, to be less remunerative and secure— ` 


and, lastly, can nothing be done to reduce the evils spoken of, 
and to raise the status of the profession to the level of those 
most recognised and honoured by the world ? 

One has but to read the letters which occasionally appear 
in the technical papers to realise that many young electrical 
engineers are experiencing the greatest difficulty in obtaining 
appointments at a bare living wage, and even when 
successful the prospects are not such as to justify marriage, 
with its immediate and prospective responsibilities. It 
would be well if many such were to consider the prospects of 
electrical engineers abroad. The writer hopes in a future 
article to deal more fully with the various aspects of life 
abroad ; given fair prospects the question deserves every con- 
sideration. "The business or commercial side of engineering 
might with advantage be looked into, especially when there 
is any evidence of good business capacity, or the question of 
taking up some other branch of engineering in which one's 
electrical! knowledge and experience would be valuable, might 
be considered. In other words, and whilst fully recognising 
the value of consistency, it would be well for young engineers 
to realise that few men are able to run the course mapped out 
by them in their youth, and successful ones are often those 
who have availed themselves of tbe opportunities which 
have arisen, though these may not have been what were 
desired or had been planned, instead of waiting for just what 
they wanted to turn up. Even more might be done; if the 
opportunities do not appear to come to them, they must 
endeavour to make their own—if the river will not come to 
you, then you must go to the river. 

There can be little doubt that the great supply of young 
engineers is to some extent due to the energy of technical 


training colleges and to electrical engineers or firms who take 


pupils. 


No fault can be found with the taking of pupils when 
practised in reason—junt the opposite; bat can an engineer 
be said to be upholding his profession when he takes a far 
larger number of pupils than the concern of which he is the 
head can justify > It has not been an uncommon thing to 
see a small central station or a small works almost run by 
pupils, who not only pay premiums to the engineer or firm, 
but by their working at little or no salary are keeping other 
men out of positions they reasonably expect to obtain. Is this 
kind of thing honest, or just to the pupils themselves’ They 
become pupils trusting in the good faith of the engineer that 
they may reap a reasonable return—is he promoting that end 
by his methods? We might pause and ask whether there 
is not a moral obligation on the authorities of a training 
college, or on an engineer, to endeavour to point out to a 
youth or his parents what the prospects are before he sets 
out on his career ; they might by this lose something, but 
the gain to society and to the profession would be great. 

It is not pleasant to think that many electrical engineers 
themselves have done much to cheapen the profession, but 
we fear this is the case. Some station engineers, for 
instance, have been so anxious to reduce their expenses 
another decimal point, or to make a few more pounds profit 
on the undertaking, that they have countenanced the pay- 
ment of what might be called starvation wages to the 
qualified assistants who are helping them to bring about the 
desired results. Let it be made quite clear that every 
possible praise is due to the efforts to obtain economy when 
they can be justified, also it should not be lost sight of that 
the question of salaries is one over which some committees 
exercise entire control, often against the engineer’s recom- 
mendations ; but there i8 reason tothink that many engineers 
themselves have been to blame for advocating low salaries, 
or for having allowed their continuance without protest. A 
little thought will show that this is a short-sighted policy, 
and in time must not only react on the profession generally 
but also on themselves. 

We cannot pass this point without in justice recognising 
those engineers who have worked on entirely different lines, 
and there are not wanting signs which indicate that under 
some of our most respected engineers the assistants’ salaries 
and positions are more in keeping with the training and 
experience required. It should not be lost sight of that an 
engineer who advocates the payment of reasonable salaries is 
not only loyal to himself, his assistants, and the profession, 
but also, to the greatest extent, to the undertaking he controls, 
as it is well known that good men are a great factor for 
efficiency, and if reasonably paid are more likely to remain 
with the undertaking, to its advantage—on the other hand, 
good men who are underpaid are unsettled and on the lookout 
for something better ; this may partly account for the name 
electrical engineers have got for constantly moving about. 

Finally, we might ask can nothing be done to raise the 
tone and status of the profession generally? Our great re- 
presentative Institution is that of the Electrical Engineers 
and largely upon it depend any results. We may feel justly 
proud of the Institution and of its work, and, representing a 
new profession, it has opened wide its arms and embraced— 
wisely we think—many who would under other circumstances 
not be entitled to membership. This openness, on the other 
hand, has allowed many to flow in who are not a credit to 
the profession : might it not be pertinent to ask whether 
the time has not arrived when а higher standard should be 
fixed, во that membership of the Institution may stand for 
some guarantee that the holder is a fully qualified electrical 
engineer and a member of the profession? It is not sug- 
gested that any present member should be voted out, but 
rather that new entries should be so regulated as to make 
association with the Institution something to be worked for 
and sought after. | 

The electrical technical journals have done much in the 
past for the profession; may we not hope that though so 
crowded with technical matter they will be able to do even 
more in the future? The influence and power of the Press 
is impossible to estimate, and if its whole weight were used 
to raise the tone and status of the profession, the result would 
be invaluable. Lastly, we have electrical engineers them- 
selves—each one should cultivate that love for, and loyalty 
to, his profession, which is seen in some other professions ; 
all respect is due to those who have been, and are, working 
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for this end. As a profession we have grown quickly, and 
believe we are healthy and strong—now we want consolidat- 
ing, trimming into shape, and to be imbued with that 
* esprit de corps" and loyalty, which in а nation is 
patriotism, and attaina that which, without it, would be 
impossible. 


ETHICS OF THE LOWEST TENDER. 


By IAN GORACH. 


Some time ago the writer, in criticising an article in this 
journal, incidentally referred to the morality of invariably 
accepting the lowest tender; and as this has a distinct 
interest for every business man, he has ventured to set down 
& few ethical considerations relating to tenders in general. 

It will not, presumably, be denied that the primary object 
of inviting competitive tenders for certain work is to get that 
work carried out successfully for the cheapest price consistent 
with the specified conditions—in short, to obtain the best 
possible work for the least possible cost. This is a thoroughly 
praiseworthy aim, which no sensible person can or will 
object to. 

How does this work out in actual practice ? 

The buyer, or his technical adviser, issues a specification 
purporting to show, inter alia :— 

(a) The extent of work to be done. 

(6) The manner in which the said work is to be carried ont. 

(c) The materials to be employed in doing so. 

Assuming such to be a bond fide specification, it naturally 
follows that :— AM 

(a) As far as the buyer can reasonably be expected to 
know, the whole work is specified, and consequently the 
offerer is entitled to consider only such work as is actually 
included in the specification. | 

(5) The manner in which the work is to be carried out 
having been specified indicates a desire on the buyer's part 
to have it so, and hence the offerer is in duty bound to quote 
for carrying it out in the required manner. "This in no way 
debara him from submitting an additional and alternative 
offer for carrying out the work in any way which he may 
think more suitable. 

(c) Similarly the fact of the grades or makes of material 
being specified indicates a presumably reasoned decision on 
the buyer's part to have such, and binds the offerer to quote 
only for such, unless he distinctly indicates in his tender 
wherein he has differed from the specification. 

These statements being practically axiomatic require no 
proof; unfortunately, the principles laid down in them are 
too often ignored. 

The next question which arises is why such alarming 
differences appear in tenders; and this is due to many 
causes which may be classified as under :— 

Faults in the specification. 

Faults in the offerer. | 

Faulte in the inspecting engineer. 

I. Faults in the specification. These are very many in the 
majority of cases, ande although to err is human," yet it 

consulting engineers, who are supposed to be 
specialists, to take every precaution against errors appearing 
in their specifications. 

The most common errors are :— 

(a) The extent of work to be done is not specified, but a 
vague generalisation is given, placing the onus of discovering 
its full extent on the offerer's shoulders. 

(^) The method of carrying out the work is improperly 
or loosely stated or omitted entirely, and each offerer allowed 
to be а law unto himself. 

(c) The quality of the materials to be used is left an open 
question ; or a standard quality is coupled with the hack- 
neyed phrase, “ or other approved make" ; or first-class and 
third-class makes may be alike mentioned in an indefinite 
manner. 

(d) In wiring contracts in 
points, switches, fuseboards, an 
are left in a glorious uncertainty. 

This laxity may be due to the pardonable ignorance of the 
buyer or his technical adviser ; to simple carelessness ; or to 


ticular the positions of 
even main switchboards, 
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wilful-design. The first two of these may be counteracted 
by adding a schedule to the specification wherein the offerer 
must detail what, and what make he is quoting for. But 
the third reason is the expedient of the ** sharp " buyer, who 
hopes thereby to obtain an advantage over the offerers. 
Where such can be proved to exist, it ought to be countered 


by “ sharp treatment. 


That such specification faults lead to great price differ- 
ences goes without saying. 

One firm may go over the work with both eyes open, and 
so discover all that requires to be done, while a rival firm by 
using smoked glass spectacles sees no more than the least 
possible; one may quote for the highest grade material, 
another quotes for the lowest ; one firm considers the buyer's 
interest and convenience, another considers only its own. 
How then cana buyerignorantof these points adjudicate justly 
between tenders if he looks only at the price, because it is 
quite conceivable that, the highest priced tender may in sober 
reality be the lowest, paradoxically speaking. Hence arise 
the two following ethical considerations :—Is it just to the 
offerers to ask them to quote on an indefinite specification ? Ig 
it just to the buyer to decide on the lowest tender without 
а due knowledge of what is being tendered for ? 

II. The faults on the Offerer's side. —Neglecting any faults 
or errors which may be due to the errors of specification 
already dealt with, the erroraon the offerer's side are due to 


(a) Ignorance. 

(>) Error of judgment. 

(c) Wilfal design. 

(d) The desire for an advertisement. 

(a) and (^) The ridiculous and indefensible system of 
quoting for electric wiring work on a price “per wiring 
point," has a great deal to do with the first and a great deal 
more with the second of these faults. 

Because points may be 5 or 50 ft. apart, and may 
consist of one 8-c.P. lamp or of 10 to 20 16-C.P. ones; and 
if the offerer has never previously had experience of a similar 
contract, then his very ignorance of the time and material 
involved in ite execution render his offer valueless as а safe 
criterion of price. Оп the other hand, even with an 
experienced offerer, there is always the chance of an error of 
judgment, or even of a clerical error upsetting the final 
calculations very materially. — 

Here the consultant’s knowledge of the probable cost of 
the contract should take effect by weeding out any offers 
obviously too high or too low. How often is this done ? 

(c) An offerer may wilfully send in a tender so low in 
price that the contract could never pay him were he made 
to comply with the specified conditions ; but he trusts, after 
securing the contract, to be allowed to depart in many 
essential points from the specification, and to pile up a bill 
for “ extras far exceeding, perhaps, the price quoted origin- 
ally by the highest tenderer. The only way to checkmate 
such is to see that the specified conditions are fulfilled in the 
spirit as well as the letter. 

(4) Нож often do we hear that such a contract has been 
taken as an advertisement for the contractor. Such a method 
of advertising does not pay the contractor, neither does it 
For, notwithstanding the most 
honest intentions of the contractor at starting the work, it is 
quite against human nature to look on and see the cost 
exceeding the estimated price withont making an endeavour 
at retrenchment by scamping the work. 

III. The faults which may be laid at the door of the 
inspecting engineer are also many, whether that inspecting 
engineer be the consultant or an assistant. The most impor- 
tant, however, is that he does not insist on obtaining the 
specified material, but allows inferior grades to be substi- 
tuted. "This leaves a very wide door for unfair competition, 
and is a decided hardship on the honest contractor. 

At the same time, the writer knows the difficult position 
in which consultants are very often placed by unreasoning 
and ignorant committees, and sympatbises with them. In 
many cases their recommendations are overruled or ignored 
and ridiculous tenders accepted in opposition to their expert 
opinion, and then to crown all, permission is refused to 
install a resident inspector on the contract, in order to see 
the specified conditions carried out. Such treatment of a 
—presumably—technical expert is most insulting and 
humiliating. | A 
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The writer has known of contracts being placed- with 
firms whose tenders were less than the coat of material alone, 
exclusive of labour; of cases where the accepted offer waa 
only 50 per cent. of the consultant's approximate estimate ; 
of cases where the accepted tender was only one-half of the 
next higher and one-third of the highest tender; and all 
these for important public buildings and institutions. In 
all these cases committees entrusted with the duty of 
spending the ratepayers’ money to the best advantage 
accepted the lowest tenders in spite of their consultants. 
Now, where is the morality of any public body taking 
such a course ; a course calculated to do one (or both) of 
two things, namely, to suck the life’s blood out of the 
unfortunate contractor, or to give the ratepayers a finished 
job scrimped and scamped in every detail, a job which will 
give trouble from the first day, and ultimately cost more 
than if & reasonable tender had been accepted in the first 
instance. 

Is this not the usual result of the“ lowest tender ” craze, 
and is it not driving the engineer out of the contracting 
business and allowing it to fall into the hands of the jerry 
wireman and the stuck gasfitter? 

In conclusion, the writer has very little hope that the 
foregoing remarks will do any real service in making speci- 
fications more accurate, or consultants stricter, or tenders 
more uniform. The average Dritisher likes to be preached 
at, and to be asked to reform his ways, but in his character- 
istic manner refuses to do so, and hopes that, as did his 
forbeara, во may he, muddle” through. 


OVERHEAD DISTRIBUTION AT EBBW VALE. 


mam — araa a 


THIS installation, which was finished in February last, is 
chiefly remarkable for its size, there being 20 miles of net- 
work covering a large and straggling area, which includes 
Beaufort in the north ; Victoria, Waun-Llwyd and Cwm in 
the south, with Ebbw Vale as the chief and central district. 

Most of the routes are of a decidedly circuitous nature ; 
indeed, there is hardly a total of two miles of lineable runs in 
the whole system ; in addition to this it was necessary to 
employ long spans, the 70 yd. B. of T. limit being often and 
well maintained. Notwithstanding this, the B. of T. regu- 
lations were carefully adherred to, a circumstance which 
often rendered the construction a difficult task. 

The system is a three-wire one with 500 volts across the 
outers, energy being supplied from the Ebbw Vale Steel Co.’s 
plant. The poles employed are creogoted wood, topped with 
turned finials in the main streets, and with ordinary metal 
roofs in the less important places. The arms are of steel 
channel, attached by means of back straps, a method which 
proved neat and efficient. Helsby ” insulators are used 
throughout ; of the two straight line types employed, one is 
similar to, though more robust than the P.O. pattern, the 
other has a wider shed and deeper slot ; the shackle insu- 
lator is a double shed pattern of strong design. The con- 
ductors are of four sizes: 000, 0, 4 and 8 B and S gauge, 
the first being for feeder work, and the last for nentral wires 
on lighter runs. The live wires on double runs are 20 in. 
apart; the lower neutral wires are 36 in. apart, these 
having a cross bond 6 ft. from either side of every pole. 

There are no joints in the spans, these being effected 
between shackle insulators at poles. A great deal of care 
was exercised in arranging the cross strains to balance on the 
principal poles, and thus to avoid awkward staying. Owing 
to the long spans and numerous angles, the wire regulation 
had to be most carefully adjusted. Small diagram cards of 
the principal pole connections were issued to the foremen ; 
these were numbered, and corresponded with numbers on 
section plans issued during the course of the work. Polarity 
diagrams, guard span diagrams, and similar records were 
carefully kept, and found to be of use during the construc- 
tion, and subsequently on completion. The system successfully 
stood the specified 1,000-volt pressure test. 

It will be understood by those who have undertaken 
similar work, that much time was spent in obtaining way- 


leaves; the G.P.O. and railway companies being specially 
exacting in their requirements. | 

Private consumers are generally fed on to а bracket 
attached under the eaves, a lead-covered cable being brought 
through the upper storey wall or window, or down the wall 
and through a fanlight into the hall. Where possible, the 
house service lines are taken from the poles, to avoid sagging 
the wires; in some instances, several consumers are supplied 
from one tapping, the wires being carried across the face of 
the buildings. It may be added that both the public and 
private lighting is proving extremely satisfactory, the latter 
load increasing to an extent that promises a fair return on 
the outlay. И 

Mr. Reginald Р. Wilson has acted as consulting engineer 
to the District Council for the entire scheme, and Mr. W. 
Horsfall as resident engineer for the Council. ‘The aerial 
work was carried out by the British Insulated and Helsby 
Cables, Ltd., some 663 poles, 3,800 insulators and 150,000 
yards of wire being employed. 


ALUMINIUM COILS. 
By FELIX SINGER. 


A NEW electrical invention has been patented under 
No. 10,457/06 in England, which, owing to its technical 
and material advantages, may become of considerable 
importance to the electrical industry. 

The well-known property of aluminium to become covered 
with a layer of oxide, even at ordinary temperatures, which, 
although hardly noticeable, offers such a resistance to the 
electric current that a potential difference of about 0°5 volt 
is required in order to break it down, is being utilised (in 
accordance with the above-mentioned patent of a German 
electrician, Mr. Robert Hopfelt) for winding magnet coils, 
solenoids, &c., with dare aluminium wire, the turns of which 
touch each other in the same manner as if the wire were speci- 
ally insulated. It is clear that only the single layers of 
such a coil need to be insulated from each other by inter- 
mediate layers, as the potential difference between the same 
is greater than that between adjacent turns. | 

Theoretical and practical tests, made by prominent 
authorities, have fully proved, amongst other things, the 
advantages claimed for this invention, viz. :— 

1. Àn economy in cost of 40-50 per cent., a8 compared 
with insulated copper wires as hitherto used. 

2. An economy of about 55 per cent. in weight. 

3. A far greater safety in operation for many purposes ; 
for instance, in damp places or places filled with gas, for 


electric railways, crane motors, &c. 


As aluminium oxide does not possess the property of 
coming off in thin layers, like the oxides of all other metals 
used for electric lines, for instance, copper, iron, &c., it is 
claimed that this natural insulation is superior to all other 
insulations, such as india-rubber, silk, cotton, &c., also in 
regard to its durability and constancy at a high temperature. 
Aluminium coils will practically stand a temperature of more 


than 100° C., provided the body of the coil and the inter- 


mediate layers be made of incombustible material. 

Experimenta made in the United States for a number 
of years with aluminium wires for overhead lines, have shown 
that the objection raised by some parties, that the oxidation 
of aluminium wire increases constantly during use, has 
proved unfounded. On the contrary, Mr. J. Parke, reading 
& paper some months ago before the * Canadian Electrical 
Society,” stated that according to American experience 
the durability of an overhead line of aluminium wires was 
greater than that of one of copper wires. | 

Owing to the low conductivity of aluminium (which bears 
a ratio to that of copper wire of 1: 1:7), the question 
as to the space required in using aluminium wire is of 
the greatest importance, especially for the construction of 
electrical machines. Calculations made in this direction have 
shown that aluminium wire up to a diameter of 1:3—1:5 mm. 
does not require & greater space than round copper wire 
covered with a double layer of silk or cotton, in spite of ita 
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greater volume. In order to save space when using larger 
wires, square copper wires are used instead of round ones, 
as in the construction of electric machines of large output. 

When calculating aluminium coils, it is also to be noted 
that the temperature coefficient of resistance of aluminium ів 
only 0°36, i. e., about 10 per cent. Jess than that of copper wire. 
Besides, aluminium coils will cool down better than coils of 
insulated copper wire. Many tests have shown that, in order 
to attain the same temperature, an aluminium coil can stand 
an overload of about 20 per cent. more than a copper wire 
coil of the same capacity. Considering these facts, when 
calculating aluminium coils, the conductivity, as compared 
with that of copper, is to be taken at 1 : 1°5. 


These qualities of the aluminium coils, together with 


the incombustibility of the insulation, will probably also 
produce an alteration of the standards for dynamos, motors, 
&c., in that higher temperatures will be permitted for coils 
of aluminium wire. 

The following table offers an exact and detailed com- 
parison between coils of various sizes of insulated copper and 
bare alaminium wire in regard to the dimensions, space, 
weight, resistances, price and economy :— 


number of coils in series) in an electrolytic bath with 
sodium hydroxide or the like (the coil being attached to 
the +, and a lump of lead, or the like, to the — pole) for 
some minutes, and by drying it thereafter with a strong 
electric current, if possible, until 100° C. is attained. 

In the case of alternating current, the insulating layer is 
produced more slowly, so that every alternating-current coil 
should be subjected to direct current for about 15 minutes, 
until heated to about 100°-120° C., or soaked as mentioned 
above. 

It has hitherto proved to be a difficult process to solder 
aluminium wire, so that for each coil a single wire has had 
to be used. The inventor has succeeded in devising a 
simple and safe soldering (welding) process for aluminium 
wires, in which a direct union of aluminium with aluminium 
will be made (autogenous-welding). No special apparatus 
are necessary for the use of this process ; only а burner flame 
of acetylene, coal, spirit, or oxygen gas, and a fluid for 
the purpose of dissolving the oxide coating, that is, for 
the reduction of the alumina, are required. 

The invention is the property of & German company 


(Syndicate for Aluminium Coils, Ltd., of Berlin), which is 


Field winding of a 
generator of 400 kw., 
480 volte, 110 r.p.m., 


EST Cu. Al Cu. Al Cu Al. Cu Al Cu Al 19 coils 
| Cu. each. Al. each 
Interior diameter of the coil, mm. 20 20 20 20 20 20 100 | 100 | 150 150 | 420 420 
Exterior diameter of the coil, mm. 15 45 45 45 45 45 200 200 | 250 | 250 | 550 | 550 
Breadth of the coil, mm. ... уез 80 80 80 . 80 80 80 70 70 100 100 350 | 350 
Depth of the winding, mm. ed 11 12 11 ! 8 114 | 12 43:5 42 49 46 65 60 
Diameter of the bare wire, mm. ... | 040 0:20 2 1:5 16 25 277 37 | 4n 
Diameter of the insulated wire, mm. 0 53 оз 0°30 oss 2:3, 23 | 18 | О 2:9 O 42 
| d. s. c. d. s. e. d. c. e. d. c. e. d. e e d.c c. : 
Number of turns ... 3,170 | 3,200 | 9,600 ! 9,600 170 170 | 1,026 1,032 | 578 575 1,230 1.232 
Length of the wire, m. 306 | 320 | 930 | 845 | 166 [166 | 480 460 | 363 353 | 1,750 ; 1,740 
Resistance, cold, о... ; 424 46 510 485 0:092 | 0:110 4°75 |. 4:90 1:29 1:34 2°76 3°16 
Resistance, warm, w з ids 52:5 53 630 550 0:140 | 01123 5:8 5'6 1 60 1:52 36 36 „ 
-Weight of the insulated wire, lb. 077 | 0838 | 057 0:25 1°03 | 0°41 16:04 | 7:22 | 32:30 |15:64 | 3,510 | 1,526 8 
Cost of the wire (Al. with in- | 
termediate layers), shillings ... | 2/7 | -/11 | 3/- | -/85 17 | -/10 | 23/6 (14/10; 50/6 29/10 5,140 | 2,960) © 
а (ee ee — . —— ~, — 
Economy of weight, per cent. 50 55 60 | 55 51 55 
Economy of price, per cent. - 60 67 58 | 37 42 42 


i 


As to the manufacture of the aluminium coils, the process 
is very simple. Coils mounted on spools are wound in the 
usual manner, with the only difference that intermediate 
ia d are placed between the single layers (not turns), 
which should consist of hygroscopic material, such as asbestos 
or common hard paper or sbirting tape of very small 
thickness (0:1—0°4 mm.). It is to be especially noted that, 
in order to prevent the passage of current from one layer to 
another, the intermediate layers should be a few millimetres 
wider than the winding of the coil, 80 as to overlap the end 
windings by 1 or 2 mm. on each side, 

If the windings are made on formers, care should be 
taken that, when removing the coil from the former, the 
intermediate layers do not become displaced. For this 
reason it is advisable either to wind the coils in boxes (as 
in the case of coils of large machines) or to place them 
on binders of suitable length and to twist them 

ether before removing the coil from the former. 

It has been shown that the layer of oxide, forming the 
insulation of the wire (aluminium oxide being nothing else 
than argillaceous earth, e., the raw material of porcelain) is 
increased by the action of dampness upon the coil in such a 
manner that several hundred volts are sometimes required in 
order to break down the insulating layer. It appears from 
this that coils used in the open air, such as field coils for 
electric railway or crane motors, coils of field telegraphs, 
electric bells, &c., are not affected by the dampness of the air 
or soil, if made from bare aluminium wire, but that such coils 
will, on the contrary, improve the more they are exposed to 
dampness. 

For the purpose of bifilar windings, for shunts of dynamos 
or other (large) coils with high inductive pressures, it 
will be useful to increase the layer of the natural oxide. This 
can be done by impregnating the coil with water and sending 
a current through it, provided the body of the coil consista 
of waterproof material. The polarisation of the aluminium 
wire can also be increased by soaking the wound coil (or a 


exploiting the invention only by granting licences for the use 
of the patent rights in the various countries. The author is 
informed that on the Continent the new process is already 
adopted for all such methods of using coils, for which, so 
far, insulated copper wire has been employed, t.e., for all 
purposes of heavy or low currents, as for coils of tele- 
phones and telephone relays, telegraph apparatus, bells, 
indicators, instruments, dynamos, motors, tramway motors, 
controllers, electricity meters, rheostats, arc lamps, release 
coils of circuit breakers, lifts, &c. - 


THE ENGINEERING CONFERENCE. 
(Continued from page 114.) 


The Use of Pneumatic Tools in Workshops. 


This subject was introduced in Section III (Machinery) 
on Thursday, June 20th, by Mr. Charles Palmer Whitcombe, 
M. Inst. C. E., who gives prominence to the following features 
in a short paper : * Ample margin should be allowed in fixing 
the capacity of the compressor, as it is impossible to foresee 
all future requirements, and direct coupling to a steam 
engine or electric motor is preferable to a belt drive. When 


the air pressure exceeds 80 lb. compound air cylinders with 


an intercooler will effect an appreciable saving. Air mains 
should be of liberal diameter, thus allowing storage capacity 
and minimising 'frictional losses. Separate receivers should 
be located near the principal points of consumption, and 
water-traps and drip-cocks should be provided in convenient 
positions. 

The speeds of performing various operations by hand work 
and pneumatic tools are next compared, the average speed 
by compressed air coming out at 8:4 times faster t the 
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older methods, for heavy chipping, caulking, drilling, 
rimering and riveting, the latter process only requiring two 
men with & pneumatic tool as against three for hand 
riveting. A leading firm is stated to possess figures 
showing a weekly saving of £2 in wages for every £1 of 
running cost of the pneumatic plant, capital charges being 
included in this analysis. The demand for pneumatic tools 
is said to be steadily increasing, though not so rapidly in the 
United Kingdom as in America and Germany. 

Compressed air is the only available medium for the 
operation of portable tools for riveting, caulking, and 
chipping, but no manufacturing engineer whose works were 
provided with electric current would now lay down com- 
pressing plant for drilling, tapping, and rimering. Portable 
electric drills have been much improved of late years, and 
although they still require more careful usage than their 
pneumatic competitors, and the cost of maintenance is 
considerably higher, these advantages are more than 
counterbalanced by the saving in power. Tests show us 
that pneumatic drills take approximately four times 
as much power to drive them as is the case with electric 
tools—that is, if we refer back to the prime mover actuating 
the compressor or dynamo respectively. ‘This feature has a 
very considerable effect upon the first cost of the portable 
drilling plant, as, even supposing that a special generating 
plant has to be installed to provide electric current for 
portable drills, the power required will only be one quarter 
of that necessary for air compressing. This comparatively 
low first cost is also reflected in the running costs, which are 
low as regards both capital charges and fuel consumption. 
A further advantage pertaining to the use of electric current 
consists in the possibility of holding the drill stands in posi- 
tion by magnetic attraction, and for some lines of work a 
considerable saving in time follows the use of this clamping 
device. 

We shall quite expect to find electric portable drills 
ousting the pneumatic rivals in future, and it is not im- 
possible that portable electric tools may yet be invented for 
“riveting, caulking and chipping, which will successfully 
compete with apparatus driven by compressed air. 


— = 


Modern Applications of Electricity to Mines. 


In Section VII (Applications of Electricity), on Friday, 
June 21st, Mr. C. P. Sparks read a paper on ‘ Modern 
Applications of Electricity to Mines." It contained certain 
facts and figures relating to the Powell Duffryn Co.'s mines, 
with inferences drawn from them, and laid down the con- 
ditions which govern the cost of electric power and the 
economies resulting from ite use. 

In this paper Mr. C. P. Sparks once again draws atten- 
tion to the many advantages to be derived from the adoption 
of electric driving of machinery in collieries. This country 
is the oldest coalfield in the world, and one may say the 
cream bas been taken off long ago; in order, therefore, 
to keep the industry going, the colliery owner must reduce 
his costs, and it is now fairly generally acknowledged that one 
way to attain this end is to adopt electricity, and to transmit 
the power as close to its work as circumstances will permit. 
Whilst we do not altogether agree with everything Mr. 
Sparks says, as the paper is based on an individual example 
of the application of electricity to a group of collieries, which 
shows results that it would be impossible to obtain in other 
districts—though, on the other hand, it is only fair to add, 
other collieries may be so favourably situated as to produce 
even better results—yet we think that by now every mining 
engineer and colliery manager will agree with him that ** no 
other system has equal flexibility in distribution, or i8 80 
well adapted to meet every form of drive above or below 
ground." 

There is again no doubt that the mining engineer will 
readily admit that the principal economies resulting from 
the adoption of electricity are © small loss in transmission,“ 
and the high efficiency of the electric motor," as compared 
with other motors, actuated by either oil, compreesed air, or 
steam, when applied underground. Mr. Sparks also 
claims © reduced stand-by charges and “ the lower capital 
cost of producing and transmitting electricity." As regards 
the former, it all depends upon what is included in the 


“ stand-by charges — the circumstances under which the 
charge is necessary are usually too vague and too varied at 
individual collieries to entitle the claim to be considered a 
general one; as to the latter, this is a most con- 
troversial point, and it is open to question whether 
electrical engineers are acting in the best interests of their 
clienta, or of the electrical engineering profession generally, in 
repeatedly making this claim. Good electrical machinery is 
not cheap any more than good steam plant; when it 
comes to the capital cost of a large central generating station 
this is anything but low, and we really can see no justifica- 
tion for making such a claim. 16 is purely a cage of where 
& colliery owner must spend money in order to save it, and 


- by adopting electricity he can recover the money so spent much 


more quickly than by any other system of power transmission 
owing tothe greater economy and flexibility of electrical trans- 
mission ,which is probably experienced in no other industry 
80 much as in mining. Further, it should not be forgotten 
that, in the event of the eight-hours proposition becoming law, 
the adoption of electrically-driven machines may do much to 
prevent the reduction of output, so much feared by the colliery 
proprietors. 

As to the cost of generating electricity, this principally 
depends upon the loadifactor, though it is, of course, affected, 
as Mr. Sparks says, by the size of the undertaking, capital 
outlay, and cost of fuel, the latter having a most important 
bearing where mines have to purchase coal, such as ironstone 
and shale mines, but obviously not being so important in 
collieries consuming worthless slack, or where the steam is 
generated by gas from coke ovens. The load factor, however, 
is the principal item demanding attention, and very much 
can be done by so arranging the work over the 24 hours as to 
get a high load factor; for instance, coal-cutting and 
pumping may be arranged for a night load when the other 
machinery is stopped. We admit that, at present, at 
very many collieries coal-cutting forms only a small 
proportion of the total load, and the enormous possibilities 
of coal-cutting are, in fact, not yet fully realised, but at’ 
some collieries the pumping is very considerable, and we 
certainly think in many cases it would pay to scrap steam 
pumping plants, form gathering reservoirs and install motor- 
driven centrifugal pumps, to clear out the water at night. In 
the example quoted by Mr. Sparks, the /oía! cos, per unit is 
0:35d. with an average load factor of 36 per cent., which 
compares very favourably indeed with the price per unit that 
can be offered by any electric supply company, and further, 
it must be borne in mind that this cost includes coal at 
5s. рег ton. What, then, would be the cost in the case of 
collieries generating steam from the waste gases of coke 
ovens? We venture to think there ought to be little 
difficulty in such a case in generating electricity at ld. per 
unit, or in the case of a large plant even less. 

Haulage is, without doubt, the most important application 
of electric driving, and will be very largely increased in the 
near future, and there is every reason to hope that horse 
haulage will become a thing of the past. Next to human 
labour, horee haulage is the most costly, and there is no 
reason why small electric haulages should not displace, at any 
rate, the heavy horses, some thousands of which are employed 
in the mines of this country. We will go further and say 
that in many cases small ponies could be displaced with 
advantage, as this would not only get over a difficulty ex- 
perienced in finding boy labour, but the work would pro- 
ceed more quickly, the output would be enhanced, and both 
the owner and the consumer would reap the benefit. 

Coming to electric winding, about which the last word 
has not yet been said, we think that in spite of the 
tremendous opposition on the part of some engineers, it is 
slowly and gradually making headway. It is an important 
and serious responsibility to change a steam-driven winder 
to an electric one, and we think the success of this applica- 
tion of electric driving lies not so much in the electrical 
portion, as in the design of the mechanical part; mis- 
takes that have been made in the past have been due to 
designing the electrical portion to suit the already installed 
mechanical portion, with the result that it is very like 
attaching the engine of an automobile to a brewer’s dray 
instead of the horse. | | 

Mr. Sparks's paper is a useful contribution on the subject, 
not the least useful being the information regarding coste 


nn RT a TI a IT I EL IEE, 


Vol. 61. No. 1,548, JULY 26, 1907.] 


THE ELECTRICAL REVIEW. 


129 


and efficiencies, as these form a standard upon which to base 
future estimates and to attempt to improve upon them ; and 
itis important to note that British manufacturers of centri- 
fugal pumping machinery are quite able to hold their own 
against their foreign competitors, as the two turbine pumps by 
Messrs. Simpson, each capable of delivering 1,300 gallons 
per minute, against 1,650 ft. head, driven by Westinghouse 
3,000-volt 50-period motors, with a guaranteed efficiency 
from input at motor terminals to output of water at the 
surface of 69 per cent., will be hard to beat. With reference 
to the motors driving the haulage gears, it is also interesting 
to note that in the case of the large 300-B.H.P. motor, 
this drives through a single reduction gear, which is a step 
in the right direction: too much has been attempted in 
the past to reduce the first cost of the electrical portion by 
putting in small high-speed motors with a train of reduction 
gearing at the expense of efficiency and economy, and, what 
is worse, earning a bad reputation for electric driving. 
* What is worth doing, is worth doing well" is an old saw, 
but it ів worth remembering in the application of electricity 
to mining. 


— — — 


Л DISCUSSION. 


Mr. Hann opened the debate, explaining that steam pumping 

“involved long, and therefore wasteful, steam pipes, since the pumps 

were underground. There was not shaft room to place them on the 
surface. 

Prot. REDMAYNE took up the cudgels for compressed-air trans- 
mission of powerin mines, stating that its efficiency was as high as 75 
per cent., and compressed-air motors were increasingly used in coal 
cutting, displacing electric motors. Ease of handling was more 
important than efficiency. Electric winding, he said, was in opera- 
tion in this country. The lack of a good system, not the capital 
cost, prevented its extension. Winding was a peculiar operation, 
involving heavy loads, rapid acceleration, high speed and a sudden 
stop. With deeper mining, the electrical method would be increas- 
ingly used, if only for the handiness of it, which was its prime 
advantage. | 

Mr. Davey, while acknowledging the advantages of the flexibility 
of electric working, dissented from the generalisation that what 
was good in one mine was good in all. Local circumstances and 
the character of the mine, whether metalliferous or coal, made a 
great difference. He quarrelled with the author's definition of 
overall efficiency, saying that, for a pump, it should be measured as 
the ratio betweeh the power of the engine on the surface and that 
represented by the water discharged. 

Mr. PATCHELL said that Mr. Davey’s complaint was that, having 
a good thing, he wanted more of it. Electricity was not a patent 
medicine, to cure all complaints, and its economic application 
depended on the position of the motors and their hours of use. Thus 
he bad 2,900 н.р. of haulages which would only give a 5 per cent. load 
factor. It did pay, in spite of his compressed-air friends, to run 
haulages by electricity ; and having to generate current, it was 
worth while to sacrifice on the fans, and to run them electrically to 
get a long load on the plant. He wished Mr. Hann and Mr. Sparks 
had been able to give tbe quantity of small coal used in the pits before 
and after the introduction of electricity. Mr. Sparks might be under- 
stood to imply that centrifugal pumps could always replace recipro- 
cating pumps; but they could not be taken, as some people took 
steam turbines, as good for everything. If a man had the mis- 
fortune to have a great deal of water in his mine, he was in a 
position to use a centrifugal pump efficiently. He would like to 
ask whether the change from the slip-ring type to the squirrel- 
cage type was to gain experience, or the result of experience. Mr. 
Sparks had said nothing about the rating of motors; of course, 
in a short paper he could not give everything, but it would be in- 
teresting to hear how he rated his haulage motors. Electrical 
work must be thoroughly well done, and thoroughly looked after, 
for wbenever one had to speak on electricity in mines one had 
some fresh accident in mind. Quite lately electricity had been put 
into & pit, and the earthing done on a girder built intoa stone wall. 

Mr. Peck (Westinghouse Co.) said the electric business in mines 
was growing, though the majority of coal-cutters were still driven 
by com ed air. The one disputed application was winding. 
As to frequency, 25 and 50 were the standards, and 25 was, he 
thought, best for mining work. 

Mr. H. Матов thought that to say that for coal-cutting com- 

air was winning the day against electricity was too general 
a statement. On the whole, electric cutting was becoming the 
favourite, save in fiery mines where the risk, not from the motors, 
but from the severing of a cable, was serious. Conveyors and coal- 
cutting machinery had revolutionised the methods of mining, some- 
times saving as much ав 28. а ton on the output. He had an uneasy 
feeling cting the efficiency of 65 per cent. for centrifugal pumps, 
for that implied a 90 per cent. efficiency at each stage. 

Dr. HEnzrzrp, referring to the reduction of space by the use of 
centrifugal pumpe, cited а oase where the owners had given up a 
water-logged mine and had afterwards cleared it by this means. 
He described the station and apparatus in detail, the voltage, the 
squirrel-cage motors, the generating station of the rotating type,” 
switchboard and equipment. His example showed that electricity 
would tackle problems that could not be tackled in any other way. 

Major Тномрвох spoke of an efficiency of 65 per cent. as a test 
efficiency, and of spending an extra £6,000 a year for electricity. 


Y 


The Chairman (Col. Crompron) called attention to the great 
diversity in the load factors. 

Mr. Sparks, in reply, apologised for not having given more 
figures in a note. Capital cost was the crux of the question. He 
agreed with Mr. Davey that local circumstances must be taken into 
account, but he was satisfied that his criticism on the cost per horse- 
power was founded on a misunderstanding. He was sorry he 
was not at liberty to give Mr. Patchell the figures respecting small 
coal, but he could say that it meant a very substantial saving. 


` The use of centrifugal pumps was a question of the quantity of 


water. There was no difficulty in starting the squirrel-cage motors 
with the pump valves shut. A frequency of 25 would be all right 
where large slow-speed motors came in, but, personally, he was in 
favour of a 50 frequency. Pace Mr. Mavor, he did get a 65 per cem. 
efficiency under test. 

This discussion concluded the work of the section. 


(To be continued.) 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. Мо letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Length of Notice to Leave. 


Recently, when applying for appointments as shift 
engineer or assistant, the question of how soon I could enter 
upon duties has come up. 

At my present appointment I am expected to give four 
weeks' notice, but I find that most advertisers are not 
prepared to wait beyond a week or a fortnight. Thus, 
owing to my being unable to start soon enough, I have had 
to give up several poets I have been offered. 

I feel that I am not alone in this difficulty, and should be 
glad to hear through the medium of your columns how others 
have fared, and if something could not be done to bring 
about a uniformity of length of notice among central station 
employés according to position. 


Aspirant. 
July 20th, 1907. 


[I.M.E.A. CONVENTION. — А letter from Mr. H. К. 
Burnett, in reply to our observations of last week, was 
received too late for inclusion in this issue. It will appear 
in our next.—Eps. E. R.] 


ELECTRO-MAGNETIC DRIVING  CLUTCHES.— Inquirer“ 
asks for the names and addresses of some makers of electro- 
magnetic friction clutches, with a description of the types of 
clutch made. 


—— .... ES 


LEGAL. 


PETITION FOR REVOCATION OF PATENT. 


Мв. JUSTICE PARKER in the Chancery Division on Monday, com- 
menced the hearing of a petition forthe revocation of letters patent, 
No. 14,006 of 1903, granted to J. N. Alsop. 

Mr. Cripps, K.C., on behalf of the owners of the patent, said it 
was for a process of bleaching or ageing flour, which was of great 
importance and commercial value, it being in use in some 1,200 
mills, 60 or 70 of which were in this country. He thought the fight 
would not be as to utility or commercial value, but whether at the 
time the patent was brought out, there was a patentable subject 
matter entitling them to the benefit of the grant. The process con- 
sisted of subjecting flour to the action of air which had previously 
been subjected to the action of an arc or flame of electricity. 
The result of во treati the air, was to produce a 
gaseous medium which bléached or whitened the flour. 
In the old days millers had to keep their flour for 
months, but by this process it became prematurely aged, 
and could be used at once. The patentee, who was an electrical 
engineer, was the first to subject flour to the action of a gaseous 
medium produced generally by the action of an arc or tlame of 
electricity, and he issued at the samc time a practical method or 
apparatus by which it could be carried out, and the apparatus itself 
Was a patentable novelty. There was some doubt as to whut the 
gaseous medium was, but no gaseous medium had been before pro- 
duced, which, in its action on flour, had the same result. The main 
feature of the invention as regarded the apparatus seemed to be 
that a comparatively low potential was used. By this the risk was 
run of the arc being broken as the electrodes were separated when 
they got a certain distance apart. As they got apart there was 
further resistance for the arc to get across. 

Mr. Wa TER, К.С. (for the petitioners) : The voltage is 500. The 
ordi arc voltage is 50. 

Mr. Свіррѕ said he was going to compare it with machines of 
5,000 to 10,000 voltage. To counteract the tendency of the arc to 


180 


THE ELECTRICAL REVIEW. 


[Vol 61. No. 1,548, JULY 26, 1907. 


— . —— 


break, an induction coil was employed, the effect of which was to 
increase the current just when it was wanted to be increased, 
and to allow the continuity of the arc, even at a low potential. 
On the other hand, when the two electrodes were together, a short- 
circuit was produced, the effect of which was to re-charge the ooil. 
The coil was therefore re-charged and utilised automatically, and 
even with this low voltage they got an automatic continuity of the 
arcs which was essential for the working of the process, and, as a 
matter of fact, it worked with perfect success and without any 
practical difficulty at all. The patent was attacked on the ground 
of prior publication aud invention, and the petitioners, Mesers. 
Andrews & Andrews, relied on a patent granted to them for a 
chemical process in 1921 and on the specification of MacDougall. 

Evidence was given on behalf of the respondent by Mr. 
BwINBUBNE, who said that the gaseous mediums produced by the 
Andrews and MacDougall processes were not the same as that 
prescribed and produced under the Alsop patent. He could not 
say in what way they differed chemically, but their effects were 
different. i 

The hearing was adjourned. 


TRAM PASSENGER'S CLAIM. 


At the Leeds Assizes, on 17th inst., Mrs. Hannah Andrews was 
awarded £500 as damages for personal injuries sustained while 
travelling on August 13th on the line work by the Imperial Tram- 
ways Co., Ltd., between Middlesbrough, Thornaby че Stockton. 
It was stated that plaintiff was attempting to alight when she was 
suddenly jerked off the car. 


LyncH v. MacaBtngy, McEraBox & Co. 


In the Court of Appeal, consisting of the Master of the Rolls, Sir 
Gorell Barnes and Lord Justice Kennedy, on Monday, judgment 
was delivered in this case on the application of the defendants for 
judgment or a new trial on appeal from verdict and judgment at 
the trial before Mr. Justice Bigham and a common jury. 

In this case the plaintiff brought action against the defendants 
to recover damages for an alleged libellous advertisement which 
was published in a Maltese newspaper, and the trial resulted in a 
verdict for the plaintiff for £250 damages. The facts of the case 
have been previously fully reported. 

Lord Justice KENNEDY, who read the judgment of the Court, said 
they had come to the conclusion that the learned Judge was right 
in leaving the question of libel or no libel to the jury, but they 
were clearly of opinion that the damages awarded by the jury 
were ly exceseive. "There was no evidence of actual malice on 
the part of the defendants, and the plaintiff did not pretend that 
there was actual damage. The alleged libel was only published 
in one newspaper in Malta where the plaintiff neither resided 
nor had any occupation. In these circumstances the case must 
go down for a new trial. 

Mr. McCatt, K. C., subsequently stated that to avoid the expense 
of a new trial he had on bebalf of the plaintiff agreed to accept £50 
in settlement, and the coste of the trial, there being no costs of the 
appeal. 


The Master of the RoLrs said he thought the arrangement a 


wise one. 


PARLIAMENTARY. 


Glasgow Corporation Bill. —The Omnibus Bill of the Glasgow 
Corporation, whicb, amongst other things, gives powers to the Cor- 
poration to construct new tramways, was before the Police and 
Sanitary Committee on Wednesday and Friday last week. Mr. 
R. Graham, chairman of the Parliamentary Committee of the Cor- 
poration, explained that power was asked to construct certain new 
tramways outside the city, and in respect of them the consents of 
the burghs of Partick, Clydebank and Rutherglen had been 
obtained. Mr. Dalrymple, general manager of the tramways, said 
the Corporation asked for power to spend £50,000 on tramways, 
The estimates before the Committee were for £41,000, but this was 
merely for construction, and the balance would be for equipment, 
including the provision of cars. The Ohairman said they must be 
supplied with further details of the proposed expenditure of the 


balance. On the Committee assembling on Friday, the sitting was 
occupied with the question of sewerage estimates, and a rather 
heated discussion took place with to evidence given on this 


point. The Committee therefore adjourned without dealing with 
the tramway estimates. 


Electricians in the Royal Navy.—Mr. Alden, in the Parlia- 
mentary papers, asks the Secretary to the Admiralty what is the 
distinguishing badge worn by electricians in His Majesty’s Navy; 
what are their special duties apart from those usually performed by 
leading torpedo men in ships and vessels; are candidates for these 
positions required to present indentures of apprenticeship to such 
special work; and, if not, what are the qualifications necessary ? 
Mr. E. Robertson, in reply, states that “ electricians wear the dis- 
tinctive gilt buttons indicative of the rating of chief petty officer, 
and the same distinctive cap badge as engine-room artificers, but 
(like engine-room artificers) they wear no distinctive badges 
n dicative of special qualifications or duties on collar and cuff. The 
work of electricians is to carry out all necessary repairs to electrical 


apparatus. Candidates are not required to present indentures of 
apprenticeship to the trade, but three years’ practical experience 
as fitter and turner is neceesary. The qualifications required are :— 
Theoretical—Knowledge of general construction of electrical 
apparatus, motors, &c., and of simple testing. Practical—Re-lining 
and adjusting bearings; using lathe; screw-cutting teet for bolt 
and nut; repairs to any part of electrical apparatus and inatru- 
ments, motors, &c. There is also an educational test in reading, 
dictation, volgar and decimal fractions, and simple interest.” 


Middlesbrough, Stockton-on-Tees and Thormaby Tram- 
Wways.—On July 18th, the Bill promoted by the Imperial Tram- 
way Co. for the construction of new tramways in Middlesbrough, 
was considered by the Chairman of Waysand Means Committee. 
Formal evidence in proof of the preamble having been given by 
Mr. Pritt, the measure was ordered to proceed. In the House of 
Commons on July 23rd the Bill was ordered for third reading. 


Manchester Corporation Tramways.—This Bill came before 
the Chairman of Ways and Means Committee of the House of 
Commons (Mr. Emmott presiding) on July 18th. Mr. Pritchard 
explained that the Bill provided for the construction of about 33 
miles of tramways in Sale and Ashton at an estimated cost of 
£38,000 and street widenings in connection with the tramways at an 
5 of £12,000. Formal evidence having been given, the 
Bill was ordered to go forward. The Chairman of Ways and 
Means reports to the House of Commons that a period of 
30 years had been assigned for the repayment of the loan of 
£38,000 required for the construction of tramways under the 
Manchester Corporation Bill. 


Telegraph (Money) Bill.—In the House of Commons on 
19th inst., this Bill was ordered for third reading. А 


Electric Supply Corporation.—This Bill came before Mr. 
Emmott's Committee of the House of Commons on Thursday, July 
18th, and was ordered to proceed. The Bill authorises the transfer 
of electric lighting orders granted in respect to Exmouth, Hitchin, 
Sidmouth, Stevenage, Dawlish, Hendon, Teignmouth, Chelmaford, 
Totnes Dalkeith, Dollar, Jedburgh, and Melrose. 


Third Readings.—In the Commons on 22nd inst. the Electric 
Supply Corporation Bill was read a third time, and the Oxford and 
District Tramways Bill was ordered for third reading. Inthe Lords 
the Richmond (Surrey) Electricity Supply Bill, the North Metro- 
politan Electric Power Supply Bill, and the Central London 
Railway Bill, were read a third time. 


BUSINESS NOTES. 


Dissolutions and Liquidations.— 7e Ввітівн ELEC- 
TRIC EqutPMENT Co., LTD. — In regard to this liquidation (of 
which extended notice appeared in the Егкствіслг, Review for 
May 24th), the managing director (H. G. Nicholson) has submitted a 
summary of statement of affairs as at the date of winding up, show-. 
ing, as regards creditors, gross liabilities of £25,913, and an estimated 
deficiency of assets to meet liabilities of £10,343. On contributories’ 
account there is a deficiency of £14,107, making a total deficiency 
of £24,450. This deficiency is explained by Nicholson. £9,611 is 
put down for expenditure in carrying on the business; £13,589 
represents depreciation on goodwill, and there are other items of 
expenditure account, making altogether £26,111, from which there 
is deducted £1,661 ''gross profit" on business, making the total 
deficiency as above. The assistant Official Receiver, in his observa- 
tions, gives the following list of profits and losses on carrying out 
engineering contracts in connection with electric tramways for town 
and district Councils: 


Yarmouth contrac 


.. & profit of £601 
Falkirk i xà : К з 1,780 
Glasgow s n 181 
Leyton Y » 888 
Barking , " 808 
Ipswich is . 90] 
urnemouth ,, s | 416 
Easington " - " 204 
Sunderland Е n 971 
Hetton a 2: 48 
Gloucester 16-05 i; 47 
Canvey Island, ‘a 1 
Newport , i 1 
Dover & loss of 1,189 
Walthamstow , " e 1,185 
Btockport Е: ps - 81 
Darlington nv cos эз 906 
Manchester » 4 
Brighton d nx 15 2 
Ox ford NUS 


Т 1 


In regard to the charges given to Mrs. Н. G. Nicholson 
from time to time, it is stated that after a careful investi- 
gation of the facts relating to the charges executed in favour 
of Mrs. Nicholson and the issue of the. debentures, the 
Official Receiver came to the conclusion that some of the 
charges could be upset, and that the debentures in excess of £500 
would be held to be invalid. After considerable negotiation an 
offer has been made on behalf of Mrs. Nicholson to obtain the 
withdrawal of certain claims, and to pay, in settlement of all 
matters in dispute between the company and H. G. Nicholson and 
herself, such a sum not exceeding £1,000 as will be sufficient to 
provide for the coste and a dividend of 2s. in the £ on the claims of 
the unsecured creditors. The matter has been fully considered by 
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the committee of inspection, who are of opinion that the offer 
should be accepted, and the necessary steps are being taken to carry 
out the arrangement. The fully-secured creditor (£6,148 128.) ів 
the company’s banker, Coutts & Co., for loans amounting to £3,900 
and the overdraft amounting to £2,248 128.; their security con- 
sists of H. G. Nicholson's guarantee of the overdraft to the extent 
of £1,000, and Mrs. Nicholson's guarantee of the balance and of the 
loans. The partly secured creditor (£9,683 10s. 2d.) is Mrs. 
Nicholson, for the balance of the mopey advanced and the guaran- 
tees given; her security conte ists of the balances of the various debts 
charged, from which has been deducted an amount sufficient to 
enable the debentures to be paid in full. Mrs. Nicholson should 
have been charged with £688 15s., the amount paid to J. Cleland in 
respect of dividend on his preference shares, as shown in the 
deficiency account, which she guaranteed. The other liability 
(£275) represents the claim of a firm who supplied the company 
with goods, but against whom there isa large counter-claim for 
defective workmanship. As the result of the meetings of creditors 
and contributories, held on May 14th, the Official Receiver con- 
tinues to act as liquidator, with & committee of inspection con- 
sisting of five creditors. 

CAMPBELL AND IsHERWOOD.—Messre. G. Е. D. Campbell, S. T. 
Isherwood, and J. A. G. Williams, electrical engineers, Raleigh 
Street, Bootle, have dissolved partnership. Mr. S. T. Isherwood 
retires, and the remaining partners will continue the business and 
attend to debts. 

JosEPH HicBMOND & Co., Lrp.—A petition presented by a 
shareholder for winding up this company is to be heard on July 
30th in London. 

WorLrBAM, Lrp.—This company is winding up, with Mr. W. 
Barton, 8, Lawrence Pountney Hill Cannon Street, E.C., as 
liquidator. Creditors must send in particulars of debts, &c , by 
August 17th. 


The Price of Aluminium.—It is stated in interested 
circles in Germany that the sharp upward movement in the price of 
aluminium, which took place two years ago, and which brought the 
quotation up to from 3s. 3d. to 3s. 9d. per kilogramme, according 
to quantity and period of delivery, has been succeeded in tbe past 
eix months by a decline of about 10 per cent. The price to-day 
has therefore to be assumed as ranging from 3s. to 3s. 6d. per 
kilogramme, according to time of delivery. Material for prompt 
delivery, which for some time commanded a large premium, seems 
again to be sufficiently kept in stock, so that the price difference 
between spot and future producte hasdisappeared. If the reported 
reduction in price should be confirmed, it will merely substantiate 
the statements made at the recent meeting of the Aluminium 
Industry Co. of Neuhausen, or in the company's annual report for 
1906, us to the prospects of a diminution taking place in the future, 
having regard to the gradual bringing into operation of new 
producing plants in several parts of the world, and the consequential 
augmentation in the output of the metal. The prediction of the 
Swies company related to a reduction in price for 1908, when most 
of the new extrection plants will be at work; but it bas apparently 
been fulfilled at an earlier period. American statistics show tbat 
the world's production of aluminium last year was as follows in 
metrical tons :— 


1906. 1905. 1904. 1903. 
'Tons. Tons Tons. Tons 
United States 5% 6,000 4,500 8,900 8,400 
Germany .. T s 8,500 8,000 i 2,500 
France БЕ БА 4,000 8,000 1,700 1,600 
England .. si We 1,000 1,000 700 700 


Totals .. А 11,500 9,900 8.200 


The above figures are estimates, as producers of aluminium do 
not issue statistics relating to their respective outputs. 


Trade Announcements.—E. Benxis & Co., LTD.— 


Mr. E. Harris, 36, Richmond Mount, Headingley, Leeds, has joined 
this firm as their representative for East and South Yorkshire. 
Mr. Wm. Higson, Grindleton Villa, Levenshulme, Manchester, will 
still continue to be the firm’s general representative for Lancashire 
and Yorkshire, as heretofore, but we are informed that of late years 
the business has grown to such an extent that it has been necessary 
to sub-divide the work and appoint a large number of represent- 
atives in the busy manufacturing centres of the North. 

Messrs. Тлүгов & Co., mica merchants and manufacturers, of 
40, Hatton Garden, E.C., have taken into partnership Mr. John F. 
Podger, who has been connected with the mica industry throughout 
his business career. The firm recently removed to the above 
address, where they have large specially built and well-equipped 

remises. 

d We are informed that the ErEcrBiCc CABLE Co., of New York, 
has just bought the entire business of the Eastern Wire and Cable 
Co, of Roxbury, Mass., one of the oldest and largest manufacturers 
of rnbber covered wires and cables in New England. Its entire 
equipment will be removed to Bridgeport, Conn., where it will be 
installed in the plant of the Electric Cable Co., which has in course 
of constraction a large addition t6 its plant. 

Mr. H. CLIFFORD PALMER announces that he bas resigned his 
position as adverti ing manager to the General Electric Co., Ltd., 
in order to take an active part in the management of the Clifford 
Palmer Co., specialists in advertising, of 6 and 7, Creed Laue, 
Ludgate Hill, E.C. Mr. Palmer has made a close study of the 
publicity methods best calculated to produce beneficial results, 
particalarly in connection with the electrical trade, and his com- 
pany is prepared to devise advertising schemes, to compile cata- 
logues and pamphlete free of charge, and to carry out printing orders 
for its cliente on advantageous terms. Electricity supply under- 
takings are included within its soope. We wish success to the 
firm in its new venture, | 


Тив GILBERT Авс Lame Co, LTD., have appointed Mr. Н. G. 
Barrett, of 209, Hope Street, Glasgow, to be their agent in Scotland 
for enclosed and open-type arc lamps, flame lamps, raising gear, 
transformers, &3. 

Messrs. Foster & Co., Wimbledon, makers of Foster's patent arc 
lamps, bave appointed Mr. David Alexander, 43, Mains Street, 
Waterloo Street, Glasgow, to be their sole agent in Scotland. 

Mr. W. ZoEBELL, of 130, Dickenson Road, Rusholme, Manchester, 
is sole agent for the Siishsiche Bronzewaarenfabrik Co., Ltd., of 
Wiirzen, Magdeburg, Berlin and Leipzig, makers of electric light 
fittings for theatres, hotels, mansions, &c., and also of electric 
reading and table lamps, &c. 

ELECTRIC AND ORDNANCE ACCESSORIES Co, Ltp.—This com- 
pany's works and offices will be closed from the night of Friday, 
August 2nd, until the morning of Monday, August 12th. 

ELECTROMOTORS, LTD. OPpENSHaw.—The works and offices of 
this company are to be closed from Friday, August 2nd, to 
Monday, August 12th, for the annual holiday. A small staff will be 
in attendance to see to matters of urgency. 

Messrs. W. Е. Dennis & Co., of 49, Queen Victoria Street, E. C., 
have been appointed the sole agente in the United Kingdom for 
Heinrich Remy, G.m.b.H., Tiegelstahl-Werk, Hagen in Westphalia, 
Germany, makers of steel for magnets of all kinds. 


Catalogues and Lists.—Messrs. Dick, Kerr & Co., 
Lro., Abchurch Yard, London, E.C.—New brochure (28 pp.), in 
which they give full descriptive particalara and a number of half- 
tone views and diagrams relating to their work in connection with 
the electrical equipment of cranes, hoists, 4e. First-class printing 
and a good paper combine with careful arrangement to produce a 
handsome publication. The Dick, Kerr crane motors are described, 
as ів also their metallic-shield b'o s-out controller. 

Messrs. Harpy X PaApMxonE, LTD.— From Mr. J. T. McArish, 
32, Hornsey Rise Gardens, Loudon, N., we have received a copy of 
this firm's catalogue containing new illustrations of pillars and 


` other castings for lighting and tramway work; also a list giving 


approximate net price», exclusive of lanterns or any internal 
fittings. Those who are in the trade can have copies of the list on 
application to the above address. 

THE HAGEN ACCUMULATOR Works, 39, Snow Hill, E.C.— This 
company, which is the London depót of the Cologne Accumulator 
Works, has issued new price lists of its accumulators. It is pushing 
the sale more particularly of small ignition plates, celluloid and 
ebonite boxes, and all rubber parts connected with accumulators, of 
which it is actual manufacturer from the raw material and on an 
extensive scale. 

Mrssgs. APPLEBYS, LTD., 56, Victoria Street, Westminster.— 
Copies of two new publications just issued ; (1) Section C of their 
general catalogue describing and illustrating their hand-power jib 
cranes of all ty pes and sizes, and giving prices of same; (2) showing 
and detailing their electric capstans. 

Messrs. Heap & JOHNSON, 28, Hatton Garden, E.C.— Lists of 
" National" self-lubricating carbon brushes, copper gauze dynamo 
and motor brushes, dty cells,and Leclanché batteries. The firm 
has a large stock of carbon slabs suitable for cutting into brushes 
for emergency orders. 

Messrs, MicHAEL Pat & Oo, Parliament Mansions, Victoria 
Street, S.W.—12-page booklet giving a description of their steam 
turbine propeller and centrifugal fans, also tabulated sizes, weights, 
prices, &c. Erection instructions, with diagrams, also appear. 

Messrs. D. SaRTORxIT & Co. (1906), Lro., London, E. C.— Leaflet 
relating to opal, aluminium, and other reflectors, also glass shades 
for electric light fittings. 

THE Newactt EwaiNBERING Co, Lrp, Atherton's Quay, 
Warripgton.—New catalogue (70 pages), in which are given the 
fullest particulars, accompanied with numerous finely executed 
illustratione, of their well-known Newall gauges. A number of new 
gauges not previously listed are now included, although the firm 
have in many cases been making them for some time. Among 
these are their standard screw gauges, pipe thread and hardened 
screw gauges illustrated on pages 36 to 39, and external micro- 
meters which appear on pages 26 to 27. General articles appear 
describing the Newall system and equipments of limit gauges. At 
theend of the book there i$ & price list of all the gauges in the 
catalogue in metric sizes. No саге or expense has been spared in 
the preparation of the catalogue, which we may justly describe as 
an artistic production, reflecting credit on all who have bad a part 
in its production whether in the matter of arrangement, illustration, 

or printing. 

Mzssas. R. J. М№Моногѕох & Co., of Macdonald's Lane, Man- 
chester, and 46, King William Street, E.0.—Revieed edition of 
their brochure, Light in the Country," in which their Ideal” 
country house electric outfits are brought forward. They claim 
that there isa demand for an electrical equipment of this des:ription 
at a price approximating to that of a self-contained gas-lighting plant. 
They have published a net price list for entire plante—engine, 
dynamo, storage battery and switchboard—for houses of various 
sizes, a copy of which they will send to anyone in the trade. The 
present pampblet, “ Light iu the Country," is an 8 page antique 
paper production designed to interest the householder himself. 

líessRS. WARD & богрвтони, Springfield Lane, Salford.— Latest 
supplementary price list of watertight and dust-proof electric light 
fittings for ship, mill, and colliery service, tramway work and 
exposed positions generally. Readers can obtain a copy of the 
list by dropping a card to the firm. 

CowsmTT Iron Oo., Lrp., Consett, Co. Durham.—Pocket booklet 
(40 to 50 pages) for the month of June, giving full particulars 
сере their iron and steel manufactures, sections, plates, teste, 
and во forth. The company issues weekly sectional rolling pro- 
grammes and periodical stock lists. 
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Bankruptcy Proceedings.—Enrxrsr Boum, electric 
lamp manufacturer, 5, Boxworth Grove, Barnsbury.— Receiving 
order made July 16th, on creditor's petition. The first meeting is 
to be held on July 29th and the public examination on August 27th, 
both at Carey Street, W.C. 

BLACKBURN, WALKER & Co., Upper Lane Mills, Cleckheaton, 
electrical and mechanical engineers.—August 3rd is the last day 
for receipt of proofs for intended dividend by W. Durrance, 29, 
Manor Row, Bradford. | 
G. A. BENTON, electrical engineer, Shareshill, Stafford.— August 
3rd is the last day for sending proofs for intended dividend to 
S. W. Page, 30, Lichfield Street, Wolverhampton, the trustee. 


Annual Outings.—On Saturday last, July 13th, the 
annual outing of Messrs. Mountain & Отвѕом, Ltp., of Elton Fold 
Works, Bury, took place at Blackpool. Dinner, which was given 
by the directors, was partaken of at the Winter Gardens in the 
Victoria Hall, where 215 sat down. Mr. Wilks, general foreman, 
proposed a vote of thanks to the directors, which was seconded 
by Mr. Stead, chief draughtsman. Mr. Mountain, managing 
director and secretary, who replied on behalf of the directors, bad 
& hearty reception ; he said he was very pleased to meet so many 
of them, and hoped that by next year they would increase in 
numbers as they had done in the past year, as there was nearly 
double the number this time. Mr. Gibson was also well received, 
and in his remarks referred to the rapid progress of the firm. They 
wanted the men to feel that they were sbaring in the prosperity of 
the firm. Hewas glad to say, as most of them knew, they had a lot 
of orders in hand, there were still more to come, and he hoped that 
there would be double the number of them at next year's dinner, as 
there was every prospect of it. 

The first annual outing of the West Ham Corporation's electricity 
department took place last Saturday. А party of 104 went in four 
four-horsed brakes to Stanstead Abbots, in Hertfordshire. In 
addition to Mr. A. H. Seabrook, the eugineer and manager, and 
men from all grades of the department, there were also present 
Mr. Alderman Littler, Chairman of the Electric Lighting and Tram- 
ways Committee, and Messrs. W. l'avis, J. Halsey, J. Storey and 
W. J. Woodward, members of the West Ham Electrical Contractors’ 
Association. On the way a brief stay was made at Woodford, 
where the company was photographed. At dinner short speeches 
were delivered by Mr. Alderman Littler, Mr. A. H. Seabrook and 
Mr. W. J. Woodward. Before separating outside the offices in 
Romford Road, three rousing cheers were given for Alderman 
Littler. Mr. W. H. Collings acted as secretary. 


Staple-Driver.—Mr. T. Scnonxer, of 3, Alexander 
Street, Park Lane, Leeds, is supply ing a handy little staple-driver 
for fastening electric wires. wire netting and other like pur- 


poses. It is of steel entirely, and will take staples of several 
different sizes. A leaflet relating to the device will be sent on 
application. 


Book Notices.—An Erposition of the Prevention of 
Corruption Act, 1906. Ву C. E. Brackenbury. London: Stevens 
and Sons. 1907. Price 1s. net.—This pamphlet is intended to 
make clear to the ordinary individual exactly what are the offences 
which are aimed at by the Act, and to assist him to distinguish 
between corrupt and innocent practices, by expounding the law 
before the passing of the Act, the defect for which the law did not 
provide, the remedy provided by Parliament, and lastly, the true 
meaning of the Act. It is shown that secret profits and commissions 
received by agents are nothing other than bribes, however they may 
be cloaked and quibbled about, and that the dishonest receipt of 
such cannot be justified by the plea of custom. The Times in 1877 
suggested that where paid professional agents, such as solicitors, 
engineers, and architects are concerned, it might perhaps be made 
criminal to take these fees in secret.” That, says the author, has at 
last come to pass. Trade bribes are made crimes, on the part of 
both giver and receiver. The word agent“ includes“ any person 
employed by or acting for another” or for any corporation, council 
or board of guardians, and the word " principal" includes an 
employer. Transactionsin which a person gives an agent a receipt 
which does not show the discount received by the agent are covered 
by the Act. Amongst illustrative examples given by the author is 
a case of an architect acting for a Hospital Board, who is offered a 
special discount as an inducement to adopt a particular make of 
apparatus; the offer makes the manufacturer liable under the Act, 
and if the architect accepts it without disclosing the fact to the 
board, he also is liable. In an appendix the Act is given in full, 
and a second appendix exhibits part of it re-arranged so as more 
clearly to show its exact significancc. The pamphlet should prove 
very useful to professional and business men. 

Die Gleichstrommaschiny, By Dr. E. Arnold. Vol. I. Theorie 
und Untersuchuny. Second edition. Berlin: Julius Springer. 
Price 20 M.—This treatise on the theory of direct-current machinery 
is the standard German authority on the subject, and for detail 
and general comprehensiveness, it is far ahead of any English book. 
It is essentially a specialist’s book, and is full of the study of what 
are at present minor points, although undoubtedly of interest, and 
of poesible future importance. This method of treatment naturally 
makes it somewhat unsuitable as a student’s text-book, because it 
fails to give any general view of the subject, or to impress the 
reader with the relative importance of the various points dealt with. 
Asa reference book, however, if deserves full recognition, as it 
treats of many obscure points in connection with commutation, 
armature windings, iron losses, &c., in a masterly and simple 
manner. References to current literature are numerous, and the 
various recent expcrimental results are critically investigated and 
explained. The illustrations are excellent, and to a great extent 
new, The index, on the other hand, is incomplete, and should be 


much extended to satisfy the requirements of a reference book. At 
present it actually occupies less space than the table of symbols 
given at the end of the book. The multitude of these symbols is 
in iteelf a source of eome trouble which might, perhaps, be 
mitigated by the more general use of formul:c in words. A second 
volume on the construction of direct-current machinery, and 
dealing with the applications of the theory of Vol. I, is to tollow 
shortly. 

ЗА; für die Elektrotechnik. By Dr. Karl Strecker. Berlin: 
Julius Springer. Price 14 M.—This is the seventh edition of a 
useful compilation standing somewhere between the ordinary elec- 
trical pocket books and the text-books. The whole range of electrical 
practice ів dealt with in a more or less detailed manner by the editor, 
Dr. Strecker, assisted by some twenty prominent German electrical 
engineers. The treatment is ampler than is usual in pocket books, 
but at the same time it is not an instruction book—the facts being 
usually stated with the minimum of explanation and without any 
attempt to meet the requirements of the beginner. Part I (96 pp.) 
contains the usual tables of physical constants, and deals witb the 
general laws of physics, mechanics, electricity and magnetism. 
Part II (190 pp.) treatsof electrica] measurements and instruments, 
including m«ter calibration, machine testing, cell testing and 
pbotometry. Part III is divided into 18 chapters, and occupies the 
remainder of the book. It includes articles on the design and 
construction of electromagnets, transformers, direct and alternating 
current dynamos and motors, primary and secondary cells, as well 
as on the arrangement of central stations, mains and distributing 
Systems for light and power, electricity on board ship, electric 
heating, electro-chemistry, telegraphy, telepbony and various minor 
applications. An appendix contains particulars of the various 
German legal and other electrical regulations, and an unusually 
full index is provided. . 

" Bulletin of the Bureau of Standards." Мау, 1907. Washing- 
ton: Government Printing Office. 

" Physical Review," June, 1907. Vol. XXIV. No.6. London: 
Macmillan & Co. 

" Transactions of the Institution of Civil Engineers of Ireland." 
Vol. XXXII. Dublin: John Falconer. 1907. 

" Fire Testa with Petrol Tanks." Report of the British Fire 
Prevention Committee. Red Books, No. 122. London: British 
Fire Prevention Committee, 1907. Price 2s. 6d. 

“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXIII. Parts 6 and 7. London and 
Newcastle : Andrew Reid & Co. 1907. 

" Journal of the Institution of Electrical Engineers" Vol. 39, 
No. 184. London: Е. and Е. N. Spon, Ltd. Price 5s. 

" Report of the Annual Meeting of the Industrial Freedom 
League held ор luly 4th, 1907." Audit of the Accounts of Local 
Authorities.“ Municipal Trading, Electric Light Undertakings: 
The Results of 12 months’ Working." London: The Industrial 
Freedom League. 1907. 

" American Street Railway Investments.” Vol. NIV. New York: 
MeGraw Publishing Co. 1907. j 


LIGHTING and POWER NOTES. 


Beckenham.—The U.D.C. has received from the L.G.B. 


sanction to raise a loan of £5,460 for electricity purposes. 


Bexley.—The local electricity station has been connected 
up with Foot's Cray, to which locality a supply is being given through 
the Foot's Cray Electric Supply Co. 


Birkenhead:—The Electricity Committee of the Т.С. 
recently decided tbat the charges for electrical energy for power 
and heating purposes, within the borough, should be:—For the 
first 1,500 units per quarter, 2d. per unit; for each additional unit 
from 1,500 to 5,000 units, 14d. per unit; and for each additional 
unit in excess of 5,000 units, 1d. per unit. 'The decision gave rise 


to much discussion at a meeting of the Council. 


Continental Notes.—IT4Ly.—4A company has just been 
formed in Rome, with a capital of £20,000, and the title La Societa 
Industriale Vomano, to put down plant to supply electrical energy 
for lighting and power purposes at Teramo. 

GERMANY.—The municipal central electric lighting station at 
Charlottenburg is to be extended at an estimated cost of £66,200. 


Derry.—The Port and Harbour Commissioners have 
decided to install electrical plant on their quays for hauling goods 
trucks. 


Dundee.—The plans of the new generating station have 
been approved by the Electricity Committee of the T.C. The build- 
ing will be a steel frame structure, and the plant will include two 
turbo-generators of 1,500 kw. The scheme also embraces the con- 
struction of two sub-stations—at Maryfield and Lochee. The total 
cost is estimated at £55,000. 


Dungannon (Co. Tyrone).—The Dungannon electric 
lighting scheme, which has been hanging fire for & considerable 
time, has gone а step forward, an English firm having made an 
offer to the Urban Council. 'The present gas contract is about to 
expire. 
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Egham.—Notices of intention to apply for prov. orders 
for E.L. have been received by the U.D.C. from the Woking 
Electric Supply Co. and Messrs. Foote & Milne. The Egham 
Electric Supply Corporation bas informed the Council that it is 
proceeding witn the order, and only waiting for the formal approval 
of Parliament. 


Faversham.—Messrs. Talbot & Stevenson, consulting 
engineers, writing to the T.C. with reference to the recent pro- 
posal to dispose of the electricity undertaking, say that it has 
occurred to them that energy is: sold too cheaply to private con- 
sumers, particularly for power purposes, and that they think that 
the revenue might be increased and economies instituted, so that 
the business would meet all charges and justify the anticipations of 
its early supporters. The Council has decided that it is inadvisable 
to increase the charges for energy, but that endeavours shall be 
made as far as possible to reduce expenses. І 


Grimsby.—A L. G. B. inquiry was held on July 18th 
respecting the Corporation's application for a loan of £3,825 for 
electricity purposes. There was no opposition. 


Guisborough.—At a meeting of the U.D.C. on Friday 
Mr. C. E. Lugard submitted a scheme for lighting the streets by 
electricity, and asked for permission to lay mains for private, as 
well as public, supply. For 30-с.р. lamps he said the cost would be 
448. per annum (1,400 hours’ lighting) per lamp, and for 60-с.р. 
lamps, 58s. The Council referred the matter to a committee. 


Henley-on-Thames.—The B. of T. has revoked the 
1906 electrio lighting order. 


Herne Bay.—Messrs. Foote and Milne and Mr. M. 
Parker have notified the U.D.C. of their intention to apply to the 
B. of T. for prov. orders for E.L. 


Ilkley.— The B. of T. has revoked the 1901 eleciric 
lighting order. | 

Kearsley and Little Lever.—The London (razette 
for July 19th contains a notification of tbe proposed transfer of the 


prov. orders of the Kearsley and Little Lever U.D.C.’s to the 
Lancashire Electric Power Co. 


Little Hulton and Tyldesley-with-Shakerley.— 
The U. D. Cs. give notice in the London Gazette of their intention to 
transfer their electric lighting orders to the Lancasbire Electric 
Power Co. 


London.—BATrRRSEA.— The 
arrangement with Messrs. Mather & Platt in regard to their con- 
tract for condensing plant, by which a rebate in price and other 
concessions are granted ; it is proposed to carry out certain mains 
extensions with a view to meeting the coming winter's load. 

.  HANNMEBSMITH.— The Electricity Committee has recommended, 

with a view to supplyiog the Franco-British Exhibition at 
Shepherd’s Bush with electricity from May to October, 1908, that a 
bulk supply should be taken from the Kensington and Notting Hill 
Electric Lighting Companies. The maximum demand of the Exhibi- 
tion will be 1,200 kw. of А.С. and 1,200 Kw. of p.c. The exhibition 
authorities will guarantee a minimum payment of £10,000 for energy 
consumed, the rates being 2d. per unit, sunset to sunrise, and 1d. 
per unit at other times. The Council will guarantee the supplying 


company a minimum of one million units supply, which will cost 


them 84. per unit, or 75d. if in excess of one million. It will be 
necessary for the Council to install transforming plant and to lay 
feeders up to the exhibition boundary. 

BTEPNEY.—A special meeting of the Council was to be held 
during the week, at the desire of the Electricity Committee, with a 
view to arriving at some definite decision as to the Blyth's Wharf 
scheme and its carrying out. The engineer has reported that mains 
extensions required would cost £27,000 if from the present station, 
as against £14,000 from Blyth's Wharf. 

f&rokg NEwINGTON.—The B.C. has received a cheque for £641 
from the North Metropolitan Electric Power Co. on account of 
the deficit on the E.L. undertaking. 

Crry.—The Streets Gommittee has made arrangements for the 
electric lighting of Holborn Viaduct, New Bridge Street and 
Cannon Street by the City of London Electric Lighting and Charing 
Cross Companies in competition, with & view to demonstrating the 
possibilities of modern electrical illuminating appliances. 


Lowestoft.—A L. G. B. inquiry was held on July 15th 
into the application of the T.C. for a loan of £18,150 for E.L. pur- 
poses, viz.:—Services, £1,500; motors, £1,500; public lighting, 
41, 200; distributor, £3,500 ; feeder for Kirkley, £1,600; feeder to 
Nelson Street, £1,200; distributor for Kirkley, £1,700; feeder to 
Bridge, £1,500; oil filter, €250; motors for sale or hire, £3,000 ; 
free wiring, £1,000. With regard to the last item the Inspector 
(Mr. R. H. Bicknell) asked what security the Council had, and the 
Deputy Town Clerk (Mr. E. J. Cann) replied that every reasonable 
effort nad been made to secure the Corporation. It was added that 
the object of the free wiring was to secure custom, and the charge 
for current would be 54d. per unit, against 44d. paid by ordinary 
consumers. There was no opposition. 


Wanchester.—The T.C. announces that from and after 
December 25th next, the price of energy for lighting will be reduced 
from 44d. to 32d. per unit on the flat rate, and to long-hour con- 
sumers from £7 per Kw. of maximum demand and 17d. per unit to 
to £7 and 14d. 


Maryport.—Messrs. Foote & Milne have informed the | 


U.D.C. that they intend applying for a prov. order for E.L. 


B.C. has come to an 


, Nottingham.—aAn electric power plant has recently been 
installed by Messrs. E. Scott & Mountain for the Clifton Colliery 
Co., Ltd., Nottingham, which is interesting as affecting the com- 
parative economy of compressed air and electricity in mining. 
The engines which have been used for driving the alternator 
were originally connected to compressors; when running at 
a speed of 55 в.р.м., the compressors required 578 r.H.P. The 
compressed air, at about 70 lb. per sq. in., was taken to the 
bottom of the pit, and there operated air engines for driving an 
endless rope haulage gear, dealing with 1,500 tons in 74 hours, 
along a road 595 yards long with a gradient of 6 in. to the yard. 
A strap rope drove an in-bye haulage at the end of the gradient, and 
the whole of the power of the engines was absorbed in driving this 
machinery. 'The main engines were adapted for electric driving 
by fitting Proell governors and mounting on the crankshaft a Scott 
and Mountain irse piiss generator of 300 Kw. at 75 R. P. u. and 
2,500 volts pressure. Current at the full voltage is taken direct 
to a motor of 125 н.р. for driving a Scott & Mountain endless rope 
haulage gear fitted with friction clutches, at the shaft bottom. At 
one of the shafts a distribution board is fitted, and energy is 
taken to another motor of 60 н.р. at the bottom of the incline. The 
conversion from compressed air to electric drive was made without 
stopping work at all, the change-over being made at week ends. 
The final result has been that, whilst the main engines originally 
developed 578 н.р., they are now doing rather more work and 
developing only 166 н.р. This example clearly demonstrates the 
very great advantage of electric driving over compressed air where 
electricity can be safely used underground, and it is interesting to 
know that, with the engines the Clifton Co. now possess, they will 
be able to do the whole of their pumping, electric coal cutting, 
additional haulage and shop driving, and lay off certainly two 
boilers, if not more. The suggestion to make this change-over and 
the general arrangement of the scheme was due to Major Walker, 
the general manager of the Clifton Colliery Co. 


Oystermouth,—The U. D.C. has been informed that the 


Oystermouth Electric Supply Co. intends applying for a prov. order 
for E.L. for Mumbles. 


Ravensthorpe.—The B. of T. has informed the U.D.C. 


that consideration of the revocation of the E.L. order will be deferred 
for a year. 


Rawtenstall. — The Т.С. has decided to ask the 
L.G.B. for power to borrow £29,000 to provide an electricity 
generating stution at Hareholm and the equipment for a general 
electricity supply for the borough, including a supply for tramway 
purposes. Messrs. Lacey, Sillar & Leigh, electrical engineers, 
have been asked to prepare plans and estimates. It has also 


been decided to offer a certain price to the Rossendale Valley 


Tramways Co. for their undertaking, which it is proposed to electrify 
at the cost of the Rawtenstall Corporation. The Corporation is 
unwilling to combine with the Corporations of Bacup and 
Haslingden for the purchase of electricity in bulk from the 
Lancashire Power Co. 


St. Annes.—The past year’s working resulted in a gross 
profit of £4,534. The cost of production has been reduced from 
139d. to 1:37d. per unit, while the average price bas increased from 
2°765d. per unit to 2°773d. Out of the profits a sum equal to 24d. 
in the £ was devoted to the relief of the rates. 


Sevenoaks.—The Mutual Electricity Supply Co., Ltd., 


раз — ia the U. D. C. that it intends applying for a prov. order 
or E. L. | 


Smethwick.—The T.C. has sealed an agreement for the 


transfer of the E.L. order to the Birmingham and Midland 
Tramways Co. 


Tewkesbury. — Messrs. Foote & Milne have informed 
the T.C. that they intend applying for К order for E.L. 
The B. of T. has written to the T.C. asking what steps had been 


. taken, or what it was proposed to do in the near future, to carry 


out the E.L. order, 1905. The Council has replied to the effect 
that if an extension of time is granted, it is probable that 
arrangements will be entered into for the transfer of the order to 
а company. 


Walsall.—The B. of G. has decided to ascertain the cost 
of an E.L. installation forthe workhouse. Last year gas cost 
£399, and it is estimated that by the use of electricity this would 
be reduced by over £200. 


West Bromwich.—A L. G. B. inquiry was held on 
July 16th relative to the application of the Т.С. for a loan of 
£4,925 for electricity purposes. It was stated that of this sum 
£4,600 had been spent, and that tbe balance was for the laying of 
mains. The inspector advised the amendment of the application 
to £6,150, £4,150 for expenditure up to March 31st last, and £2,000 
for mains and services for the next two or three years, and this was 
done. There was no opposition. | 


West Ham.—The Electricity Committee has decided to 
order immediately a second turbo-generator, originally ordered for 


July, 1908, owing to the rapid increase in the load. 


Willesden.—The E.L. Committee has decided to apply 
to the B. of T. for sanction to mains extensions in its district, 
costing some £6,000. 
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TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The receipts of the Corporation tramways 
for the year ending May last show a total revenue of £72,605, and 
working expenses amounting to £40,435 ; these items being an 
increase and decrease respectively, compared with the preceding 
year. After meeting financial chargee a balance of £13,423 
remains, comparing with £11,662 in 1905-6. Some 1,500,000 car- 
miles were run, the working expenses averaging 6:34d. The per- 
centage of the working expenses to receipts was 55. 


Aldershot-Farnborough.— The Light Railway Com- 
missioners have informed Aldershot U.D.C. that they proposed to 
make au order authorising the construction by a private company 
of a light railway to be worked by electric traction from Aldershot 
to Farnborough. 


Belfast.— Notice has just been issued to the motor-men 
and conductors of the Corporation that their engagements may 
expire on the 26th inst., as the electric power supply may fail on 
that date owing to the want of coals through the labour war in the 
city. The coal supply will Jast out till Friday, and by that time 
it is hoped that an amicable settlement will be arrived at. The 
notice affects about 500 men. Mr. Nance, the manager, whilst 
responsible for the above notice, is of the opinion that there will 
be no cessation in the tramway service. There isa large supply of 
gas coals on hand, so that the lighting of thé city is not 
imperilled. 


Continental Notes.—M RSEILLES.—It has been decided 
to build a tunnel 44 miles long, to connect the city with the River 
Rhone by canal. The tunnel will admit of two barges passing; 
the barges will be hauled electrically, two tracks being provided, 
one on either side of the waterway. The tunnel will also be 
lighted by electricity. 


Dundee.—It is stated that a firm of considerable 
standing have been making inquiries, and have even approached a 
leading citizen with a view to making an offer to the Corporation 


for the purchase of the tramway system. Notwithstanding that 


the capital value of the undertaking is £300,000, the parties are 
believed to be willing to pay an even larger sum, being convinced 
that there would be а splendid return on the money. It is stated 
that one reason that has led the parties to take up the matter is the 
success of the Dundee and Monifieth Tramway in the hands of a 
private company. | ` 

For some time past the Dundee tramway men have been com- 
plaining of a difficulty in connection with the B. of T. regulations 
astospeed. А climax has now been reachd, for, on bebalf of the 
drivers it was stated to the T.C. that it was impossible to observe 
the regulations and the time-table, and in view of this it was 
agreed to ask the B. of T. to send down an inspector to investigate 
matters. 


Haslingden.—The T.C. has instructed the local tram- 
way company to proceed with necessary repairs to thepermanent way, 
otherwise such repairs will be execu by tbe Council, and s 
charge made upon the company. In default the Corporation will 
reimburse itself out of the fund deposited by the company with 
the Council. 


Liverpool.—The annual report of the Corporation tram- 
ways shows that during the year 1906, 122,094,528 passengers were 
carried, being an increase of 2,970,884. The traffic revenue was 
£563,777, and the aggregate revenue £571,216, exceeding that of 
1905 by £14,160. There had been an increased expenditure of 
£9,903. The available balance was £82,756, of which one-third has 
been allocated to the rates, two-thirds being devoted to sinking 
fund and depreciation. 


London.—L.C.C.—Aftera discussion extending over nearly 
two hours at Tuesday's meeting, the Highways Committee succeeded 
in securing a large majority in favour of the adoption of the G.B. 
surface contact system on the tramways between Aldgate and Bow. 
It might have been expected that having regard to the estimated 
saving by the introduction of this method instead of the conduit 
&ystem, the hearty co-operation would have been obtained of 
those who now form the minority of the present Council, but this 
was far from being the case. The first recommendation made by the 
Highways Committee asked the Council to approve an expendi- 
ture of £72,210 in connection with the reconstruction of the 
Aldgate-Bow tramways on the G.B. system, and the whole of the 
debate centred around this proposal, and around an amendment, 
moved by Mr. Gordon and seconded by Mr. Goodrich, to refer the 
recommendation backto the Committee for reconsideration. Mr. 
W. Whitaker Thompson, chairman of the Highways Committee, 
defended the action of the Committee, and stated that it had 
been bombarded with other systems, but the Committee had 
selected that which, in its opinion, was likely to yield the most 
satisfactory results. On a division the amendment was rejected 
by 66 votes to 36, and the recommendation of the Committee was 
then carried. Various other recommendations, which were sum- 
marised in this journal last week, and which relate to agreements 
with the G.B. Surface Contact Co. for the use of the system, and 
with Dick, Kerr & Co. for the construction of the lines between 
Aldgate and Bow, were then adopted without further discussion. 

Tae Рвороѕер TRAFFIC Boarp.—The adjourned report of 
the General Parposes Committee was discussed at considerable 
length at Tuesday's meeting of the L.0.C, The Committee recom- 


mended that it should be authorised to arrange for a deputation 
to wait upon the Prime Minister to urge the necessity of the 
Government securing the immediate establishment of a London 
Traffic Board upon the lines indicated in the reportof the Royal 
Commission, As an amendment—Sir J. W. Benn moved that 
as it was undesirable that the development of tramways, street 
improvements, and buildings, which the L.C.C. controlled as the 
recognised authority representing the ratepayers, should be dealt 
with by a non-representative board of officials without financial 
responsibility, the recommendation should be referred back to the 
Committee for further consideration and report. The amendment 
having been seconded, a long discusssion took place. It was con- 
tended on behalf of the supporters of the amendment that the 
appointment of an advisory board would involve an expenditure of 
£30,000 per annum, and that the means of locomotion in London 
had so materially changed since the timeof the constitution of the 
Royal Commission that the establishment of a traffic board was no 
longer necessary. These arguments, however, did not prevail with 
the majority, for on a division the amendment was defeated by 
71 votes to 34, and the recommendation of the Committee was then 
agreed to. 

FULHAM.—A deputation representing the Franco-British Exhi- 
bition has urged the B.C. to expedite the construction of the pro- 
posed L.C.C. electric tramways from Putney to Harlesden. It was 
mentioned that the L.C.O. had statutory power to construct the 
trams on the conduit system, but had asked Fulham to consent to 
the overhead eystem. The latter had agreed conditionally, and it 
now only remained for the L.C.C. to push the work forward. 


Northampton.—The returns of the borough tramways 
for the year ending in March. show total receipts amounting to 
£22,942 ; working expenses, at ^d. per car-mile (electric traction) 
and 9 38d. per car-mile (omnibuses), absorbed £12,532, leaving а 
balance of £10,410. After meeting financial charges, a balance of 


£2,355 remained, £1,000 being allocated to the rates and the 


balance added to reserve. The total car-miles run was 573,579, 
and tbe passengers carried. 5,400,000. 


Rossendale.—Arbitration proceedings commenced on 
Thursday, at the Westminster Palace Hotel, London, between the 
Haslingden and Rawtenstall Corporations on the one hand and the 
Accrington Steam Tramway Co. on the other, as to the price each 
Corporation shall pay to acquire so much of the company’s under- 
taking as is situate in their respective boroughs. 


Salford.—New offices have been built by the Corporation 
in connection with the tramway system at a cost of £13,000. They 
consist of receiving offices depót, superintendent's office and 
residence, quarters for the overhead equipment ataff, four wagon 
houses and stables, recreation and mess rooms for the men, and a 
parade room. 


Wigan.—A large meeting of ratepayers has passed a 
resolution calling for a L.G.B. inquiry into the state of the Cor- 
poration Tramway undertaking, which showed а loss, last year, of 
£16,000. 

York,—At a meeting of the City Council on the 18th 
inst, in committee, & report of the Tramways Committee was 
considered dealing with the provision of a system of electric tram- 
ways for the City. The Committee reported that it had had under 
consideration the following routes:—No. 1.—Railway Station to 
City boundary, Fulford. No. 2.— Railway Station to City boundary, 
Tadcaster Road, via Queen Street. Мо. 3.— Blossom Street to City 
boundary, via Holgate Road and Acomb Road. No. 4.—Lendal 
Bridge to Railway Bridge, viv Gillieate and Haxby Road. The 
estimate for the cost was based upon these routes being adopted. It 
recommended that a double track should be laid on all the routes, 
which would comprise a total length of 5 miles 5 farlongs with the 
exception of about 250 yards, which must, of necessity, be laid with 
asingle track. The cost of an overhead system was estimated to 
be £110,917, and of a surface contact system, £119,959. Aftera 
long sitting the Council resolved iteelf into a special meeting, and 
the adoption of the Tramways Committee's report was moved and 
seconded. The City Sheriff (Councillor Meyer) moved an amend- 
ment that the report be referred back јо the Committee, with 
instructions to ascertain from the Light Railway Commissioners 
whether a clause can be inserted in an order for the construction of 
electric tramways in the City to the effect that the Corporation 
should not work the tramways themselves without taking a poll of 
the citizens, and that they should be authorised to take such & poll. 
This was seconded and adopted. 


TELEGRAPH and TELEPHONE NOTES. 


Austrian Telephone Installations.—It is reported 
by the Austrian newspapers that various telephone works, including 
the German firms of J. Berliner and the Siemens & Halske Co., 
have been given orders for the establishment of the first auto- 
matic telephone exchanges in Austria. The towns concerned are 
those of Graz, Krakau and Reichenberg, and the orders comprise 
6,000 apparatus of the value of over £35,000. This sum does not 
include the cost of apparatus for the use of the subscribers 


to the exchanges. 


Vol 61. No. 1,548, Jur 26, 1907.] 


THE ELECTRICAL REVIEW. 


185 


Cocos-Batavia Cable.— The Times of India states that 
the landing of the shore end of this cable has been sanctioned, and 
that the cable will probably be complete within a year, giving an 
alternative route to Australia, the Far East and South Africa. 


Police Telephones.—It is announced that at last Scot- 
land Yard has been connected with the public telephone system, 
the number being 14,118, Central. The various police stations have 
for long been connected with Scotland Yard by private lines, but 
these have been used solely for official purposes. 


Sahara Telegraphs.— Some interesting particulars of 
telegraph construction in the Sahara Desert are given in a Canadian 
paper, the J'ictoría Times. In order to avoid interference with 
camel caravans, the wires have to be supported at a height of 15 ft. 
from the ground, and are carried on hollow steel poles 18 ft. long. 
As the latter have to be transported on the backs of camels, they 
are made telescopic, so as to close up to a length of 5 ft., and are 
extended and locked when erected. The line already constructed 
extends through Algeria to Beni Abbes, a distance of 150 miles. 
Thence it will be carried to Adrar, 800 miles south of the Mediter- 
ranean in the heart of the desert, and finally to Burem on the 
Niger, a stretch of £60 miles. At the wells, 50 to 120 miles apart, 
small military posts, capable of defence by a dozen men, will be 
established. Repairs will be carried out by camel patrole, and 
will be facilitated (it is said) by the telescopic construction of the 
poles. The cost of the desert part of the line will be £80,000. 
Eventually connection will be established with Lake Chad, 
Timbuctu, and the existing line to Rammako and Senegambia. 


Telegraphic interruptions and Repairs :— 


IwrannRUPTED,  BUPAIRED. 
. Aug. 18, 1909 .. July 11 


ee Jan. 13, 1906 eo өө 


.. Oot. 99, 1902.. ee 
ee Jan. 18, 1904 oe ee 
.. Mar. 9, 19%.. ee 
ee July 1 D 1908 .. ee 
.. Aug. 18, 1906 .. ve 


* vd .. July 22, 1907 
LANWDLINES. 
Puerto-Barrios .. s PO x ee .. Aug. 2, 1909 .. es 


Wireless Telegraphy.—According to an article in the 
Daily Telegraph, signals have been transmitted on the Poulsen 
system from Lyngby, near Copenhagen, to the west coast of Ireland, 
a distance of about 1.400 miles, with satisfactory results. Duplex 
telegraphy bas also been found possible, and it is anticipated that 
several messages may be transmitted simultaneously in both 
directions. The Amalgamated Radio-Telegraphy Co. is making 
preparations to carry out experiments in wireless telephony on the 
Poulsen system, between Oxford and Cambridge, a distance of 
60 miles. | 

It is stated that Mr. Marconi's recent experiments in trans- 
Atlantic telegraphy between Glace Bay and Poldhu have been 
succesful, and, as usual, that speedy and uninterrupted wireless 
communication across the Atlantic will be completely solved. 


Cayenne-Pinbeiro oe - is Es. d 
Curacao-Coro 

Curacac-La Gua Closed.. “з os 
Curscao- 

Reissa-Issa and Reisea-Yemani (Yemen) .. 
Tarifa-Tan 


T ee ee ee +. ee 
Port Arthar-Chifa (Closed) oe ee se 
Garschico-Bante Crus 25 oe is 
Las Palmas-Arecíte НА е ss 
Brest-Dakar Ne T 


CONTRACTORS' COLUMN. 


— 


OPENINGS FOR NRW BUSINESS. 
AcCRINGTON.— Additional works for Howard & Bullough, textile machinists: 


(HIGHER ANTLEY).—New Bunday schools (22,500). Haywood and 
Harrison, architects, Post Office Chainbers. Accrington: Geo. 
Cunliffe & Son, builders, Sydney,Street, Accrington. 


ABERCY NON (GLamorGaN).—Two large shops and premises for the Pnysybw] 
Co-operative Society. A. L. Thomas, architect, Church Street 
Chambers, Pontypridd. 

ALDERSHOT.— Wesleyan Soldiers’ Home at South Camp. Robert Curwen, 
149, Bishopsgate Street Without, London, E.C., architect. 

Offices and works in High Street for W. J. May & Co. 

AYLESBURY.—New church house. 8. Mayne & Son, builders, Aylesbury. 

BARNSLEY.—Cycle and motor works. W. T. Turner, architect, George 
Chambers, off Market Hill, Barnsley. 

BIDEFORD.—Roman Catholic schools (£3,000). 


BIRMINGHAM.—High school for girls in Clarendon Road (£12,000. H. T. 
Sandy, architect, Stafford. 


BOLTON.—New coal mines to be opened by the Breightmet Colliery Co. 
Extensions to Marsden & Co.’s Croft Lane Mills, 
BRISTOL (Fi1sHPoxps).—New hall adjoining All Saints’ Mission Church ір Grove 


BUCKINGHAMSHIRE.—New wing to Royal Buckinghamshire Hospital. F. 
Taylor, architect, 7, Bourbon Street, Ayiesbury. 
(Potxpon Нлл). New mansion for Mr. Heywood Lonsdale, M.F.H. 
Mr. Barnes, architect. 
BURTON-ON-TRENT (Tcrsury).—New Council schools to be built. 
CABDIFF.— New college in Cathays Park. E. Turner & Sons, builders, 
Penartb Road, Cardiff. 
(CAERPHILLY).- Residence for Miss Morgan. D. M. Davies, archi- 
tect, 94, Cardiff Road, Caerphilly. 
(CRE1G1AU). Important additions to Henstaff Court. E. M. Bruce- 
Vaughan, architect, 21, Dumfries Place, Cardiff, 
CHEQUERBENT (Laxcs.).—Model dwellings. W. B. Johnson & Son, 
architects, King Street, Wigan; J. Fletcher, Dobbs Fold, Wall- 
gate, Wigan. 
CHERTSEY.—New Council schools to be built by the Surrey C.C. 
CHESHUNT.--New public schools for Herts С.С, (24,600). U. A. Smith, 
County surveyor, Hatfield. 
CLITHEROE (Laxcs.).—Extension to weaving shed at Chatburn, for the Chat- 
burn Manufacturing Co. 
COCKERMOUTH.—Extensions to the Fever Hospital, for the R. 


Wilson, 11, Main Street, Cockermouth. D.C. J. E 
CONGLETON (BippoLPH)—New Council schools (46,183). T. & E. Cooke, 
builders, Congleton. | 


BD iA Moor).—New Counoil schools (48,129). Jas. Heath and 
Sons, builders, Shoobridge Street, Leek. 


CRIEFF (PERTSHIRE).— Double cottage in Mitchell Street for Mr. W.'H. 
Mungall, Croftweet. 

CROYDON.—Market hall in Church Street. Courtney & Fairbairn, 877, 
Albany Road, Camberwell, S.E.. builders. 


CUMBERWORTH.—New Church of England School. J. Kirk & Sons, archi- 
tects, John William Street, Huddersfield. ° 


DARLINGTON.— Business pjemines for the T.C. Geo, Winten, borougb sur- 
veyor, Town Hall, Darlington. 
(SPRINGFIFLD).—Extensive additions to engineering works. R. 
Stephenson & Co., Darlington, owners. 
DERBY.—New Salvation Army Hall (28;900). W. Ford & Sons, contractors, 
Derby. 
DUNDEE.— Building scheme for Nationa] Telephone Co. (about £20,000). 
Warehouses for David Thomson, Union Street, Maxwelltown. 


DUNSTABLE.—New Council school. Gotch & Saunders, architects, Bank 
Chambers, Kettering. 

EAST HAM.—Chemical factory for Burgoyne, Burbidges & Co., 12, Coleman 
Street, E.C. 

EGREMONT.—Alterations to Central Stores. 
2, Park Lane, Workington. 

FOLKESTONE.—New Parish Hall for St. John's parish (£1,500). A. Bromley, 
architect, Radnor Chambers, Folkstone. 

GRAVESEND.—New public school to acgommodate 600 children to be built by 
the Town Council. 

HARLESDEN.-— New receiving home for children in Acton Lane (48,000). 

HASLINGDEN (Lancs.).—Extensions to Duckworth Clough Mill for A. Winsley 
and Sons. 

HASTINGS.—Block of shops in Saxon Road. 
London Road, St. Leonards. 

HERNE BAY (Kent).—Extensions to Railway Men's Convalescent Home 

, (£1,000). 

HENDON.—Artisans' dwellings at Child'a Hill for District Council. G. Horn- 
blower, 2, Devonshire Terrace, Marylebone Road, W., architect. 

HERTFORD.- -Addition to Asylum for County Council (£23,000, G. T. Hine 
and Co., 85, Parliament Street, Westminster, S. W., architects. 

HINDLEY (Lawcs ).—Extensions to Hindley District Council's sewage works 
at Platt Bridge. 

HUDDERSFIELD.--Municipal Secondary School. J. Henry Field, clerk to 
local education authority. 

(HorLwrinrH).— Conversion of Technical Institute into Secondary 

School. Smith & Ensor, architects, 1, Hartshead, Sheffield. 

HULL.—Extensions to business premises for the Farmers’ and Cleveland 
Dairy Co., Ltd. Edwin Bowman, architect, County Chambers, 
New«castle-on- Tyne. 

IPSWICH.— Alterations and additions to the Girls’ Secondary School in Bolton 
Lane, for the Education Committee. E. T. Johns, architect, 
Tower Chambers, Tower Street, Ipswich. 


KEMPTON PARK.--Workshops, &c., for Metropolitan Water Board (£8,500). 
Wb Bryan, chief engineer, M.W.B., Savoy Court, Strand, 


W. G. Scott & Co., architects, 


Philip Tree, architeot, 59, 


KENDAL (Srocx BEcx).—New tannery works for wW. & J. J. Little. Stephen 
Bhaw, architect, 45, Highgate, Kendal. 

LAIGHPARK (Nrar PAIxLxV).— Extensions to works for T. White & Sons, 

Й engineers. 

LIMERICK.—New theatre in lieu of old one which is to be demolished. | 

LIVERPOOL (Great MEoLs).—New Church (between £6,000 and £7,000). E. 
Kirby, architect, 5, Cook Street, Liverpool. 

(FAZAKERLEY).—New Church (23,000). Ward & Cogswell, archi- 
tects; Isaac Dilworth, builder, 1, Childwall Road, Wavertree, 
Liverpool. | 

LLANELLY (Тосмнік).--Ноџѕев (18), shop and bungalow residence. Wm. 
Griffiths, architect, Llanelly. 

LOUGHBOROUGH.—New Congregational Church in Frederick Street. 
Barroweliff & Allcock, architects, Town Hall Chambers, 
Loughborough. 

LOFTUS.—Extensions to offices for Skinningrove Iron Co., Ltd. 

LONDON (ARGYLL STREET, W.).—Conversion of National Skating Palace into a 
circus. H. E. Sutton, 15, Hand Court, Holborn, engineer. 

(Fixsactry Park, N.).-Music hall for Moss's Empires, Ltd. F. 
Matcham & Co., 9, Warwick Court, High Holborn, W.C., 
architects. 

(WEsTMiNSTER).—Wesleyan Methodist Hal. Lanchester and 
Richards, 47, Bedford Square, W.C., architects. 

(BaRKING).--Premises for London and Provincial Bank (23,285). V. 
Vagnolin, 33, Stirling Road, Clapham Rise, 8.W., architect. 

(BLACKFRIAKS).—Extensions, &c., to Maltina Bakery (£6,820). W. 
Egerton, 12, Queen’s Road, Erith, architect. 

(LEMON STREET, E.).—Warehouse for Wholesale Co-operative 
Society. 

(GREAT PORTLAND STREET, W.).—Shops, showrooms, and offices. 
J. Simpson & Co., 48, Paddington Street, W., builders. 

(GREAT PORTLAND STREET, W.).--Shops and offices. H. Holmes 
and Co., 6, Mortimer Street, W., agents. 

(GREAT PORTLAND STREET, W.).—Extensions to premises over sites 
of 151.153, by Kate Newton, Ltd., milliners, 155, Great Portland 
Btreet. 

(GREAT CASTLE STREET, W.).—Business premises. Hall Beddall 
and Co., Pitfield Wharf, Waterloo Bridge, 5.E., builders. 

(Hackuxv).—Buildings in Upper Clapton Road and Stamford Hill. 
Н. C. Webster, 1, Gresham Buildings, Basinghall Street, E. C., 
surveyor. 

(HAcKNEY).—Workshops in Richmond Road. Rowlandson & Co., 
267, Mare Street, N. E., builders. 

(KiLBURN!.—Two shops in Kingsgate Road. J. W. Allen, Kingsgate 
Works, Kilburn. 

(HAMMERSMITH).— Engine houses, &c., for Metropolitan Water Board 
(£47,200. Wm. B. Bryan, chief engineer, Metropolitan Water 
Board, Savoy Court, Strand, W.C. 

(BmsHorsGATE, Е.С.).— Married police quarters and ambulance 
station. Sydney Perks, City surveyor, Guildhall, E.C. 

(BLACKHEATH).—Congregationa! school, hall and church (£5,500). 

ISHEPBERD'S Виян, W.).—Buildings on site of 5, Shepherd's Bush 
Green, and land at rear. F. B. Whinney, 8, Old Jewry, E. C., 

' architect. 

(KENSINGTON).—Chapel in connection with 8t. Charles's R.C. 
College. R. O'Brien North, 1, Clifford's Inn, E.C., architect. 

(STRAND). Restaurant in St. James's Street. E. Runtz and Ford, 
10, 11 and 12, Walbrook, architects. 

(STRAND).—Head mistress's house at St. Clement Dane's School. 
C. W. Reeves, 3, Gray’s Inn Square, W.C., architect. 

(SouTHWARK.)-- Warchouse in Roy Place. G. Н. Elphick, Broad 
Street House, New Broad Street, E.C., surveyor. 

(Bronptssury).—Seven houses. Done, Hunter & Co., High Road, 
Cricklewood, agents. | 

(West KILBURN).—Two warehouses for В. Barnett, 93, Salusbury 
Road, West Kilburn. 
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LONG EATON (DrRRVYGAHIRH).—- New secondary schools and pupil teachers’ 


centre for the C.C. Mr. Woodis, county architect. 
MANCHESTER.~—New premises for the London, City and Midland Bank, 
Corporation Street. Plans in preparation. 
New branch premises for the Union Bank of Manchester, at Brook- 
lands. Plans in preparation. 
MIDDLESBROUGH.—Alterations at the workhouse for the Board of 
Guardians. Н. Lofthouse & Sons, architects, 129, Albert Road, 
Middlesbrough. 
NEWPORT (Mown.).—Alterations and additions to Zoar Presbyterian Church, 
Risca. W. Moses, architect, Glendale, Risca. 
NORTHALLERTON.—New Grammar School to be built by the С.С. 
PENTONVILLB (Mon.).—Additional schools for County Council. W. Tanner, 
county surveyor, Newport, Mon. 
PERTH.—Business premises and offices for W. E. I. Peddie, iron merchanta 
(£7,000). Architect, J. W. Smart, York Place, Perth. 
New villas for Mr. John Moncrieff, in Muirton Place. 
New licensed premises with hall, for Mr. D. Reid, High Street, to 
cost £7,000. 
POPLAR.— Hall in connection with Seamen's Mission, Augusta street, 
PORT GORDON (N.B.).—Additions to school for Enzie School Board. 
J. Jamieson, architect, 77, High Street, Elgin. 
ROTHERHAM (MrxnoRovogm.—New secondary school (4 15,300). J. E. Knight, 
architect, 33, College Street, Rotherham. 
SHEFFIELD. EC d additions to Lodge Moor Hospital for the T. C. 
£3,562) 
SLOUGH.—New Council schools (47,767). Н. Flint, builder, High Wycombe. 
SOUTHAMPTON (FnuEEMANTLE).—Wesleyan church, to be lit by electricity 
(£2,525). G. E. Smith, architect, 6, Braybrooke Terrace, 
. Southsea: J. Nichol, builder, Bitterne Park, Southampton. 
SOUTHEND-ON-SEA.—Block of shops and houses in Leigh Road. A. E. Day, 
Southend. 
STALYBRIDGE.—New school for the Education Committee. 
STOKE-ON-TRENT.—Two new schools to be built by Staffs С.С, 
STOCKPORT (REppisH).—New church for St. Agnes parish to be built. 
SURBITON.—New infants’ school in Alpha Road (nccom. 200). 
TAUNTON.—New swimming bath (£2,500). 
TEWKESBURY.—Additions to Junior Council School for Education Com. 
mittee. К. T. Phillips, surveyor, Shire Hall, Gloucester. 
TRURO.—New Сире! for the Training College (21,200). E. Bedding, architect, 
ruro. 
TWICKENHAM.—Alterations, &c., to Town Hall. F. W. Pearce, surveyor, 
Town Hall, Twickenham. 
TYNEMOUTH.--Secondary school for Town Council Builder, Mr. J. I.. 
Miller, contractor, Prior's House, Prior's Тег лсе, Tynemouth. 
UPPER POPE (Yonss).—New Sunday-school premises for All Saints’ 
Church. 
WALTON (S8vRREY). Houses, machinery, &c., for Metropolitan Water Board 
(£105,000. W. B. Bryan, chief engineer, Metropolitan Water 
Board, Savoy Court, Strand, W.C. 
WAREHAM.—Twelve almshouses and hall (£3,616). Albert Marsh, builder, 
Wareham. 
WATFORD.—Enlargement of library. W. Н. Syme, 4, High Street, Watford, 
Р architect. 
WEDNESBURY.—Extensions to Wesleyan Chapel at Springhead. 
WEYBRIDGE. Extension of Cottage Hospital and new Parish room (£2,000), 
Theophilus Allen, architect. 
WHITBY.--Semi-detached villas. G. S. French, architect, Whitby; Kitchen 
and Sons, builders, Whitby. 
WREXHAM.— New public schools (accom, 1,000 scholars). Lawson Taylor, 
clerk to Borough Education Committee, Guildhall, Wrexham. 
WIGAN.—New Parish Church at Abram. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—January 8th, 1908. One common battery 
switchboard and 3,009 subscribers’ telephones (specification No. 166) 
for the Deputy Postmaster-General, Adelaide. Specifications can 
be seen at the Commonwealth Office, 72, Victoria, Street, S. W. 


Austria.—August 31st. The Austrian State Railway 
authorities at Czernowitz are inviting tenders for the establishment 
of an electric plant at the railway station in that town, for lighting 
and power purposes. 


Barnes.— August 12th. Mechanical stokers, feeder and 
distributor cables for the U.D.C. See Official Notices” to-day. 


Birmingham.—July 26th. Electrical pumping machin- 
ery (800 н.р.) for the Birmingham, Tame, and Rea District Drainage 
Board. See ''Official Notices” July 19th. 


Bulgaria,—The State Finance authorities in Sofia have 
just invited tendera for the supply of 4,200 metres of telephone 
cable. 


Caleutta,— January 2nd, 1908. According to the 
Financial News, tenders for any class of illuminant are invited by 
the Corporation for the lighting of the city. 


Dublin.—Supply of motors on hire-purchase system for 
the Corporation E.L. Committee, See Official Notices“ to-day. 


Edinburgh. — July 30th. Steam, exhaust and other 
piping for the Corporation electricity department. Frank! A. 
Newington, electrical engineer. 


Gothenburg.—The Commercial Intelligence Branch of 
the Board of Trade are notified by H.M. Consul at Gothenburg 
that tenders are invited for the supply of the electric equipment 
for the Government power station at Trollhattan, comprising three 
electric generators for direct current, each of 350 Kw.; a battery of 


4,800 ampere-hours capacity ; four three-phase generators, each of 
а maximum of 11,000 k. v. A.; 12 transformers, each of a 
maximum of 3,670 K.v.a, connections, regulators and control 
tables. Sealed tenders, marked '' Anbud a elektrisk utrustning for 
Statens kraftverk," should be sent to the Managing Director of the 
Roval Trollhattan Canal and Waterworks, Trollhattan, Sweden, by 
noon on October 1st next. Tenders are binding until January Ist, 
190%. Delivery is to be completed by September Ist, 1909. Further 
information may be obtained from the managing director, from 
whom a copy of the programine can be had against a deposit of 
50 kronor, which will be returned on receipt of a tender in 
secordance with the programme. 


Gothenhurg.—^August 7th. Tenders are invited for the 
supply of 1,300 tons of iron masts for power transmiseion to 
Sydsvenska Kraftaktiebolaget, at Malmo. Delivery is to be effected 
between October ist, 1907, and May 31st, 1908. Copies of 
programme and drawings may be inspected by British manufacturers 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, E.C. 


Hertford.— Electric light installation at the Corn Ex- 
change for the T.C. Borough Surveyor, the Wash, Hertford. 


Ringston-on-Hull.—August 2nd. Pipe-work, ejector 
type condenser and pump for the electricity department. See 
* Official Notices“ to-day. 


Perth (W.A.).—August 6th. Desiccating apparatus 
with motor-driven air-pump for telephone cable work for the 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, B.W. 


Portsmouth.—August 5th. Welsh steam coal for the 
tramways power station. Sce “Official Notices” July 19th. 


Portsmouth,—August 14th. High-tension switchboard, 
and pipe-work for electricity supply extensions. See Official 
Notices " to-day. 


Spain.— August 12th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until August 12th for the 
concession for the construction and working of an electric tramway 
in the town of Valencia. 


Spain.—The municipal authorities of Alcira (province of 
Valencia) have just invited tenders for the concession for the elec- 
tric lighting of the town during a period of ten years. 


Spain.—The municipal authorities of Mollex (Barcelona 
province’ lately invited tenders for the concession for the electric 
lighting of the town, but not a single offer was reccived. 


Sunderland.— 


the tramway employés of the Corporation. See ‘Official Notices” 
July 19th. 


Sydney (N.S,W.).—August 14th. The Deputy Post- 
master-General is inviting tenders for telegraph, telephone and 
electric light material. 


CLOSED. 


Chester.—The Town Hall Extension Committee received 
tenders from six firms for electric light fittings for the portion of 
the new buildings now approaching completion. Each firm was 
informed that should their tender be accepted, and the fittings 
prove satisfactory, the fittings which will be required for the portion 
of the building not yet erected will be obtained from them, subject 
to the prices charged therefor not exceeding the prices in the tender 
accepted. The Committee has decided in favour of the acceptance 
of the designs accompanying the tender of Wright Bros. & Co., the 
prices being as follows: — 

87 two-light adjustable pendants (for offices), Bot exceeding 25s, each. 

33 one-hiebt adjustable pendants (for h allkeeper' 5 rooms and offices), 5s, 10d. 

each, 

15 twoọo-hght pendants (for corridors), 68. 4d. each. 

13 one-lieht pendants Gor lavatories), 38. Sd. each. 

One three-light electrolier (for Mayor's room), £2 78. Gd. 

One three-light pendant (for corridor), 6s, 9d. 


Dublin.—The Lighting Committee has recommended 
the tender of Messrs. Ferranti, Ltd., for sub-station switchboards, 
at £2,063, and at £340 for the extra feeder panels at Fleet Street; 
the tender of the Electrical Transformer Co., Ltd., for the erection 
of 100-kw. transformers for sub-stations in Sackville Street and 
Pigeon House, and transformers in connection with the extension 
of the electric lighting to the Viceregal Lodge, at £2,320. 


Ealing.—The Universal Electrical Manufacturing Co., of 
Peckham, have secured the order for 61 disconnecting feeder pillars 
for the borough. The capacity of the pillars ranges from 250 
amperes to 1,000 amperes, and they are being made to the 
specincation and instructions of Mr. J. Douglas Knight, borough 
electrical tr.7ineer, 


August 22nd. Uniforms and caps for 
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Eastbourne.—The following tenders were submitted for 
extension of plant for the Corporation electricity works (Mr. J. К. 
Brydges, borough electrical engineer) :— 


WaTER-TUBE BOILER AND PiPEWORK. 


Baheock & Wilcox, Ltd. ©. .. *£2,090 
B. R. Rowland & Co. .. is x s m 1,908 
J. Musgrave & Sons (Woodesons) .. s "a 9.112 
Clarke, Chapman & Co.(WoodesonB) .. + 2.152 
Stirling Boiler Co. ae ee ae ea Sm 2,051 
Davies Patent Boiler, Ltd. m T s 2,290 
EXTENSION TO H.T. BWITCHBGABD. 

Ferranti, Utd. 4 . ив 0 0 
Cowans, Ltd. es oe ee px «Us 122 10 0 

ji js ave ага (not erected) "106 10 0 


SrRAY CooLING PLANT. 


J. H. Harrison, Middlesbrough — .* 8 . "0907 
Körting Bros., Ltd. is i ET - a 250 
Tender recommended for acceptance. 


Hammersmith .—The B.C. received the following tenders 
for the supply of a motor-generator for use at the King's Theatre :— 


Phoenix Dynamo Co. (provisionally accepted.—(a) amount, £182; tb) time of 


Electric Construction Co.—(a) £140; (b) seven weeks. 

T. Parker, Lul.—í(a) £168 ; (b) ten weeks. 

Bntish Tbomson-Houston Co.—(a) £1T2 ; 1b) eight weeks. 
Crompton & Co.—(a) £170; ib) nine weeks. 

The Council has provisionally accepted the tender of G. Hinch- 
cliffe & Co. for the supply of Sgwborwen coal (to mix with 2,000 
tons of Crynant recently contracted for), at 178. 10d. per ton, for a 
period of six months. There were 14 tenders. 


Johnson & Phillips's Contracts.—The following con- 
tracts have been placed with Mesars. Johnson & Phillips :— 


For Cambuslang, for the County Council of Lanark.—Motor-generator, 

ter, switehboard and machine, also battery cables. 

For Portland, for the Admiralty. Cables, conduits, troughs, boxes, 
tamp pillars, &c., for H. M. Coaling Depot. . 

For Ealing Borough. Supply of cables. 

For Hankow E.L. department. Arc lamps. 

For the Fleetwood Electric Light & Power Syndicate.— Cables. 

For the I. C. C. Complete high and low-t sion switchgear equipment for 
cight tramway sub-stations, together with all cable for connecting 
machines. 

For Handsworth U.D.C.—Tramway feeders and pilot cable, troughs, &c. 

For Bermondsey B.C.—Supply of cables and boxes. 


London, — The Highways Committee of the L.C.C. 
propose to extend the contract with the Western Electric Co. 50 88 
to include the supply at a cost not exceeding £9,000 of the low- 
tension cables required in connection with the reconstruction of the 
tramways from Aldgate to Bow. A similar extension is contem- 
plated in regard to the supply of rails by Bolckow, Vaughan & Co., 
at a cost of £8,466 for the same tramways, and also in respect of 
the laying of cable ducts by Mr. J. A. Ewart: while the G.B. 
Surface Contact Co. is to supply and fix, for £3,360, surface contact 
equipments for 4% of the cars to be used on the Ald ate-Bow route. 
The following tenders have also been received by the Highways 


1.—OVENHEAD ELECTRICAL EQUIPMENT. ‘ 


Dick. Kerr & Co. (recommended) 42.323 
Brush Electrical Engineering Co... 2,989 
R. W. Blackwell & Co. ix ЕРА МР is 9,413 
British Insulated & Helsby Cables s Er 2,852 
Fry Brothers oe ЕЯ ux ed ; 2,11 
S. G. Smith as a i 2,962 


The overhead electrical equipment is for the tramways from 
Beresford Square, Woolwich, to Wickham Lane, Plums ad. The 
Hadfield Steel Foundry Co. tendered for the special track work for 
these lines, at £967 58., Edgar Allen & Co., at £1,064, and F. H. 


Lloyd & Co., at £1,295, the first being proposed for acceptance. 


9.—SUPrPLY OF 78 FEEDER PILLANS. 
British Insulated & Helsby Cables (recommended) £1 890 


Thomas L. Scott & Co. Was 4 2,155 
J. E. Bpagnoletti & Co. ite аа E $3 2,179 
Dick, Kerr & Co. Н A T 3i Ba 2,245 
Henley’s Telegraph Works Со. «« ps Є 2.904 
R. W. Blackwell & Co a P те 9,905 
Callender's Cable Со... ir e T acs 9,956 
Universal Electrical Manufacturing Co. sae 2,420 
Tramway Supplies, Ltd. i - “A - 2,424 
Estler Brothers . Ке Ps ae s zh 2,445 
Cox-Walkers, Lil. ee " irs i 2,470 
Brush Electrical Engincering СО... os ks 2,521 
Johnson & Phillips Ps ке T 2x 2,585 
Western Electric Со... 2,560) 
Wenham & Waters, L dad 2,678 
Kelvin & James White, Lid. 3,291 
General Electric Со... . 8, 


The following tenders have been received for the supply of one 
5-ton and one 3-ton overhead travelling crane for the central car 
ir depot: Higginbottom & Mannock, six tenders ranging from 
£1,116 to £1,205 ; Ransomes & Rapier, two offers of from £1,200 to 
£1,370; J. Spencer & Co., £1,240 ; Appleby’s, Limited, £1,276 ; and 
. Broadbent & Sons, £1,305. The tender of the first firm is to be 
accepted for tbe sum of £1,205, which provides for motors of the 
type furnished by the Electric Construction Co. 


The tender of Willans & Robinson for two turbo-generators has 


now been amended, so as to provide for its acceptance at £43,195, 


including the provision of spare parts. The list of tenders was 


published & week ago. 


Pembroke.—Tbhe U. D.C. has accepted the tender of the 
Union Electric Co., Ltd.,for the supply of flame and arc lamps, at 
weed ps that of the Switchgear Co., Ltd., at £347, for switch- 
board, &c. 


є 


| FORTHCOMING EVENTS. 


Friday, July 96th.—At 3 p.m. Civil and Mechanical Engineers’ Socicty. Visit 

to the motor-car works of the Simms Manufacturing Co., Ltd., 
Willesden Lane, Kilburn, N.W. 

Tuesday and Wednesday. July 30th and Bist. Aberdeen meeting of the Insti- 


tution of Mechanical Engineers. 

Wednesday, July 31st to August "th. Annual meeting of the British Association 
for the Advancement of Science, at Leiecster. Wednesday evening: 
Presidential address by Sir David Gill, K. C. B., F. R. 5. e. Thursday 
morning: Seotional nddresses : Section A, Prof. А. E H. Love, 
E.R.S., chairman; section G (engineerine), Prof. 5. P. 'Yhomp»on, 
F. R. B., chairman. ' 

' 


к HÁT 


NOTES. 
City and Guilds of London Institute.—The report 


of the Council for the year 1906 mentions the negotiations which have 
been in progress between the Board of Education and a special com- 
mittee of the Institute, with a view to formulating a stheme for the 
organisation of a new Technological Institution at South Kensington, 
with which the Institate and its colleges should be associated. The 
draft scheme has been approved by the Executive Committee. 

The number of students passing through the Electrical 
Engineering course at the Central Technical College, which had 
exceeded the number following the Civil and Mechanical Engineering 
course from 1902 to 1905, fell short of the latter in the year under 
consideration, the respective numbers being 135 and 192, as 
compared with 160 and 145 in the previous year. A further increase 
in the staff has been made, but difficulty is met with in finding room 
for new apparatus and accommodation for the students. The 
Siemens Memorial Medal and Premium in Electrical Engineering 
was awarded to E. А. F. Goodfellow. The average age of caudi- 
dates for matriculation is improving, and in spite of an increase in 
the fees from £30 to £36, the number of candidates is nearly the same 
as in previous years. There are over 450 students at the College. 

The new building 9f the Technical College, Finsbury, is 
practically complete, and the whole of the work of the College 
is now conducted under one roof; but much of the new machinery 
and apparatus is not yet in place. The extension has been made 
possible mainly by an anonymous gift of £10,000. At the close of 
the session 224 students were attending the day classes, of whom 
97 were in the Electrical Engineering Department ; and there were 
328 evening students. . 

With regard to the Department of Technology, a new syllabus of 
examination in Electrica! Wiring has been prepared, on account 
of the large number of failures in this subject, and in future cer- 
tificates will be awarded in two grades. 

The total income of the Institute for the year was £44,848, and 
the expenditure £48,456. 
students at the Central Technical College was £12,935, and the net 
expenditure £18,604 ; fees at the Technical College, Finsbury, were 
£3,374, and the net expenditure £10,508. 

At a meeting of the Council of the Institute, held on Monday, 
the Council awarded the diploma of Associate of the City and 
Guilds Institute“ to the following matriculated third-year students 
of the Central Technical College who have completed à fnll course 
of instruction 88 prescribed by the Council in Electrical Engineer- 
ing :—J. W. Wheeler (Siemens Medal and Premium), C. H. Harvey, 
A. Collins, 2. E. Hosegood, A. Kinnen, C. Н. Toms, C. G. Barker, 
R. P. Abel, H. R. Rivers-Moore, H. E. Parry, L. N. Vine, J. O. 
Fraser, J. M. McG. Whellens, L. G. Dalais, C. A. Schurr, L. B 
Sparks, G. E. W. Broade, E. Н. Child, W. R. Harding, B. A. Tubini, 
C. H. Lauth, J. B. G. Northcott, C. Latham, L. T. Young, H. L. 


Electric Supply Football League.—We are asked to 
announce that & committee meeting will be held at the offices of 
the St. James Supply Co. Carnaby Street, W., on Tuesday, July 
30th, at 6.45 p.m. 


Puerility and Redundancy ad Nauseam.— \ 
regular contributor to our pages, to whom we sent for comment a 
number of magazine articles, bas sent us this article. For the 
sentiments expressed we assume no responsibility :— ! 

“Two quotations from a very wise king, complaining, even in 
his day, of lack of novelty and redundant literary effort, at once 
occur to the conscientious purchaser of certain monthly magazines 
dealing with engineering topics. The present writer, with several 
articles from magazines printed upon highly glazed paper before 
him, is inclined to inquire for what purpose certain pages have 
been filled with compilations of catalogue photographs, or with 
disquisitions upon exceedingly elementary subjects? 

« One such article on the steam turbine, adorned in ita opening 
sentence by the trade mark of & well-known firm of water-tube 
boiler makers, describes undershot and overshot Water - wheels, and, 
passing on to steam engines, devotes an ares of about 12 in. to а 
diagram of a reciprocating engine fit for а kindergarten. That the 
compiler did not drag in Hero of Alexandria marks great self- 
repression. It might reasonably be imagined that every engineer, 
down to the youngest student, had at least two books on steam 
turbines, and that there was LO need for a recitation of the most 
elementary facts concerning the essential difference between 
Parsons and Curtis turbines. 

“But matters are even worse in one of several articles on boiler 
economy, illustrated with half-tone plocks, reeking of the up-to- 
date catalogues of various makers. One gem in this article is 
really worth poting. Speaking of marine practice, we have the 
sapient observation that ' water from jet condensers is almost as 
aalt as brine.” What constitutes brine depends upon the industry 
in which salt solutions are under treatment. But taking average 
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sea-water as containing 3:4 per cent. of total chlorides and allowing 
19 lb. of condensing water per lb. of steam condensed, the value 
of the total chlorides present would be 3:23 per cent. Who then 
would dream of using jet condensers with sea-water, or, indeed, 
any bad water as the cooling medium? Apart from this point, 
the'article is merely a set of boiled-down descriptive matter and 
photographs. 

“ Another writer in another magazine, in a dissertation upon 
efficiency in fuel burning, remarking upon American conditions, 
observes that ‘we have enormous power plants, in which even a 
small percentage of loss may represent a cost equalling the income 
of a millionaire.’ This is à very pretty declamation, but it would 

only be convincing if the fuel bill of a large installation had been 

put forward, and if the comparative income and the 'small per- 
centage had been defined. The writer of that article then deals 
at length with the necessity for keeping down the excess of air 
supplied to the furnaces, and recording the percentage of carbon 
dioxide in flue gases. Not a word is said concerning local circum- 
stances, which шау profoundly modify the ideals which the 
engineer would seek. Such a case is that of the by-laws respecting 
the emission of smoke, which render it necessary to disregard 
economy where bituminous coals are used. There is nothing novel 
in preaching attention to this subject, and every engineer caring 
about thermo-dynamics would look askance at any boiler tests 
which do not contain this information. 

“ Why, therefore, all this redundancy? There are some things 
which an engineer should learn in his college days, and in regard 
to which he sbould supplement his knowledge by experience, 
observation and reading. But who is presumed to be a reader of 
all this accumulation of (mostly vain) repetition! Truly it is a 
weariness to the flesh." | 


The Copper Situation.—Messrs. Henry R. Merton’s 
mid-monthly copper circular records a price of £94 10a. per ton for 
standard copper for July 15th last, wita visible supplies aggregat- 
ing 12,700 tons, an increase of 402 tons during the fortnight. A 
decrease in stocks at Liverpool and Swansea has been counter- 
balanced by an increase in the quantities afloat from Chile and 
Australia. The bear sentiments, which were so strongly in evid- 
ence early last week, when copper for three months’ delivery sold 
at £85 10s., became modified when it was realised that the 
Amalgamated Copper Co. was securing 22 cents per pound from 
American purchasers. The price for three months’ delivery there- 
fore hardened to £88 10s. The margin between present realisa- 
tions and future anticipations being in the neighbourhood of £6 
per ton, indicates la widely held assumption that the back of the 
boom is weakening. But before prices in the neighbournood of 
£80 for immediate delivery arrive, there will be several periods of 
irregularity, of alarm, and of bear squeezings. 


17.68.10 on and Lecture Notes.—PaysrcaL SocrkTY. 
—At the meeting held June 28th, 1907, Prof. W. E. Ayrton, Past- 
President, in the cbair, Mr. J. T. Irwin gavea demonstration of the 
uses of his hot-wire oscillographs and hot-wire wattmeters. After 
giving an explanation of the principle of the hot-wire oscillograph, 
and pointing out how to obtain exact compensation for the heat 
capacity of the wires by means of electric capacity or self-induction, 
he showed a number of experiments. Mr. Irwin also showed a new 
type of synchronous motor which he has invented and which can be 
run easily at synchronous or half-syncbronous speed. This motor 
consists essentially of a series motor with laminated fields and with 
two points on the commutator, 180 electrical degrees apart, shorted. 
A hot-wire instrument to measure mean watts was also shown. 

Mr. J. S. Dow described a form of photometer in which the 
cosine law was utilised ; it was therefore unnecessary to move either 
the photometer or the sources of light. The adjustment of the 
illumination of the photometrical surfaces was carried out in the 
photometer iteelf by the rotation of a Ritchie wedge about the 
boundary-line between the photometrical surfaces as axis. The 
ratio of the candle-powers of the two sources of light compared 
could then be read off on a suitably calibrated scale attached to the 
о. This instrument could be used оп the equality of 

rightness principle, or, by utilising an oscillating lens, as a flicker 
photometer. An experiment was shown illastrating the behaviour 
of the rods” and “cones” as regards flicker. At strong illumina- 
tions, when the cones were predominant, the perception of form 
and colour was most acute when the central portion of the retina 
was utilised ; but at low illuminations, when the rods were in action, 
visual acuteness was beat when the outer region of the retina was 
used. In the same way the perception of flicker was demonstrated 
to be only most acute over the portion of the retina removed from 
the centre of the eye when a weak illumination was employed. A 
distinction must be drawn between '' rod-flicker" and cone-flicker." 
Some experiments were then shown illustrating the detail-revealing 
powers of red and green light. A green or blue surface loses in 
luminosity as the image of it falls more and more towards the centre 
of the retina. But apart from the question of luminosity, the red 
end of the spectrum gives the best definition in the case of distant 
vision and the blue end in the case of very close vision. The red 
end of the spectrum is therefore, in general, the most effectual 
portion fo» the illumination of clocks, shop-signs, and objects which 
must be viewed from a distance. 

A рарет entitled Experiments оп the Production of Sand 
Ripples on the Sea Shore” was read by Mrs. Ayrton. The sand- 
ripples which form so marked a feature of the shore, although 
parallel to the line of the breakers, are not produced by their 
eages, but are formed entirely under water. To show this, a glass 
trough, 6 ft. long, in which there was level sand covered with a 
foot of water, was pushed to and fro on rollers by means of an 
electro-motor. This motion set the water oscillating, and soon 


small ridges were seen in the sand, at nearly equal distances from 
one another, growing larger and larger as the oscillation continued. 

JUNIOR INSTITUTION OF ENGINEERS.—We are informed that M. 
Gustave Canet bas been elected President of this ever-advancing 
Institution for the ensuing session, in succession to Mr. William B. 
Bryan, chief engineer to the Metropolitan Water Board, and that 
he will deliver his Presidential address on Monday, November 18th 
next, taking for his subject The Latest Improvements in English 
and French Modern Artillery." 

LIVERPOOL AND DisTRICT EI ECTRICAL ASSOCIATION. The fi rat 
meeting of the above Ansociation was held at the Common Hall, 
Harkins Hey, Liverpool, on 16th inst. In the unavoidable absence 
of Mr. J. E. Lloyd Barnes, the chair was occupied by Mr. J. J. 
Richardson, of Liscard. The scheme, and position up to date, was 
explained by Mr. S. Frith, the promoter and hon. seeretsry. 
and supplemented by remarks by the cbairman; afterwards 
considerable discussion took place. It was decided that the present 
Committee, formed by Mr. Frith. should continue to carry on the 
business for a term of three months, when the question would come 
up for farther consideration. On Saturday, July 27th, the Associa- 
tion will pay a visit to Formby power station, by permission of 
Mr. H. E. O'Brien (Lancashire & Yorkshire Railway). The party 
will leave Exchange Station by the 3.10 pm. train. The next 
meeting will be held in the Common Hall, Hackins Hey, Dale 
Street, Liverpool, at 3 p.m., July 30th. 


Curtis Turbine Tests.—The Commonwealth Electric 
Co., of Chicago, U.S.A., bas installed during the past year in their 
Fisk Street station four 9,000-K w. Curtis turbines. In order to 
obtain reliable information in reference to the.economy of these 
sete, independent engineers were employed to make a series of tests 
on one of them. These tests were carried out with the greatest 
care, and tbe results were repeatedly verified before being accepted 
as final. The table given below contains the results of these teste, 
and shows an economy which is believed to be better than that 
obtained in any previous tests within the same ranges of tempera- 
ture and pressure, the flatness of the water rate curve over such a 
large range of load being very remarkable. 


| 
Load in Gauge ргев- | Vacuum, Snperheat, | Water-rate, Ib. 
kilowatts. sure, Ib. inches. | degrees Е. | per kw.-honr. 
„ | | | 

5,374 182 | 29:43 133 13:15 

8,070 | 197 299585 116 13-0 
10,186 176 2947 147 129 
12,108 )82 209 34 148 | 13°05 
13,900 | 198 29°31 140 | 13:6 


l 
t 


Results practically similar to those obtained at Chicago have 
also been obtained on а 5, 000-K w. unit of similar design, installed in 
the station of the Boston Edison Co., and tested on January 29th, 
1907, the figures being as follows :— 

Load, 5,195 Kw.; gauge pressure, 174 lb.; vacuum, 293 in.; 
superheat. 142° F; water rate, 13 52 lb. per xw.-hour. 

This difference from the Chicago figures is fully accounted for in 
tbe losses of the generator alone. ‘When reduced to similar con- 
ditions these figures differ by only 0°3 lb. from those obtained at 
Chicago. The Boston tests were verified by three separate rons 
with different sets of instruments, some of which were specially 
calibrated for the purpose. These figures appear to demonstrate 
that the large clearances which are characteristic of the Curtis 
turbine have no detrimental effect upon its economy. 


Italian Electrical Congress.— The Associazione 
Ellectrotechnica of Italy will hold their annual meeting at Parma 
next September. From the 23rd to 26th will be devoted to the read- 
ing of papers. Excursions to the Carrara marble quarries and to 
the petrol mines at Villeir will be made. At the same time, the 
(Italian) Association of the Electrical Press will hold their meeting. 


Appointments Vacant.— Electrical engineer for Old 
Bleach Linen Co, Randaletown, Ireland (358) ; Assistant clerk for 
the Shanghai Municipal Council (£28 per month). 


New Platinum Discoverv in Russia.— According to а 
Russian correspondent, fresh discoveries of platinum have recently 
been made in the region of the Ural, which is practically the sole district 
yielding this precious metal. The finds have been located about 
six miles distant from the Barantchinsky works, along the river 
Schoumikha, which is a tributary of the Barantchi river. The 
platiniferous sands, which are found at very slight depths, have 
attracted the special attention of the inhabitants of the adjoining 
district, who, by stealing the sand, have been earning several 
hundreds of roubles every month, notwithstanding the employment of 
the most rudimentary method of washing it. It has been necessary 
to requisition the services of the military, who, by the use of arms, 
have putan end to this system of illegal working. The existence of 
platinum in this particular latitude had not been recognised until the 
recent discoverics, although gold is worked in that quarter. The 
platinum is of a dark shade, and apparently also contains iridium, 
and samples of the sand have been asked for in the United States 


for analysis by the Geological Survey. The exports of platinum 


from Russia in January and February of this year amounted to 
22 poods, as compared with 46 poods in the equivalent period of 
1906, being a reduction of 24 poods. The production in the first 
four months of 1907 is stated to have reached 7 poods 7 lb. (1 pood 
= 36 lb.) on the ‘ands of Count Schouvaloff, as contrasted with 
6 poods 33 lb. in che corresponding period of 1906, and to 7 poods 
9 lb. on the domaine of Pricce Demidoff, as against 8 poods д lb. 
in the same terms сәре way? 
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ELECTRICAL DRIVING IN SOUTH WALES. 


AN ELECTRICALLY-DRIVEN TINPLATE ROLLING WORKS. 


THROUGH the courtesy of Messrs. Bruce Peebles & Co., we rated on a temperature rise of 70° Е. for continuous running; 
are enabled to describe whut was probably the first example the overload allowance is over 100 per cent. for short periods. 


of electrical driving of tinplate rolls in South Wales, and Rheostatic starter-controllers of the liquid type are used, 
which has been in 


successful service 
for some time. 

In this case the 
rolls are of the 
non-reversing type, 
and operate con- 
tinuously for fairly 
long periods, there- 
by simplifying 
matters. It was 
necessary, however, 
to meet the heavy 
load fluctuations due 
to the entering and 
rolling of the plates, 
also to provide 
close speed  regu- 
lation, including 
slow-speed operation 
for turning up the 
rolls. The latter 
ere arranged іп 
four trains, each 
of which consists GENERAL VIEW OF THE ELECTRICALLY-DRIVEN TINPLATE ROLLING PLANT. 


of three pairs of 


allowing of | fine 
graduation in speed, 
but generally these 
are short circuited 
in normal running. 

With a view to 
avoiding heavy 
starting currents 
such as would result 
from starting the 
rolls with the main 
motors, а 10-H.P. 
Peebles slip -ring 
motor, running at 
750 R. P.., has 
been installed for 
starting all four 
trains of rolls; this 
drives an under- 
ground worm shaft 
running the full 
length of the 
room at right 


— angles to the roll 

View sHowine THE 60-H.P. BRUCE PERBLES INDUCTION Morons CouPLED то THE MAIN ROLLS. shafte. The worm 

. | d s | Б for each train of 

rolls. A 50-H.P. Peebles slow-speed slip-ring induc- rolls is fitted with clutch mechanism, во that it can be 

tion motor is geared to each roll shaft; The speed is thrown into gear with the rolls when required. It starts 

approximately 240 в.р.м. at full load, and the motors are and drives them up to the maximum speed of the worm: shaft 
F 
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motor, which is reduced to 2 R. P. A. at the rolls. The worm 
is then declutched, and the main roll motor takes up the 
running and accelerates the rolls up to 
the required speed. Е 

As Messrs. Bruce Peebles had no 
precise data upon which to base their 
estimates, the fact that their calcu- 
lations as to the probable power re- 
quired, have proved to be within 
5 per cent. of the exact requirements, 
as since measured, is а gratifying 
result. This power for the twelve sets 
of rolls is 150 m.H.P. in full service, 
or 12:5 B. H.P. per pair of rolls, which 
is regarded as very low. The output 
of the mill has, moreover, been increased 
from a little over 3,000 to fully 4,000 
boxes per week, a result which is 
attributable mainly to the absolute 
steadiness of the drive, and which 
also has the effect of turning out 
cleaner and better work all round. 

The rolls are 18 in. dia., and vary 
from 24 in. to 46 in. in length, accord- 
ing to the size of tinplate. 

The power plant consists of a 200-Kw. 
Peebles-Belliss steam alternator, operating at 550 volts and 
50 cycles, and generating three-phase current. 


A SOUTH WALES COLLIERY INSTAL- 
LATION. 


Tre Cambrian Collieries, situated in Clydach Vale, a branch 
of. the better-known Rhondda Valley, Glamorgan, is one of 
the largest in South Wales; the coal produced in the 


" | 
bee anoe / 


SrgMwENS-BELLISS 1,000 K.V.A. THREE-PHASE GENERATOR, CAMBRIAN COLLIERIES. 


three pits of the company averages about 1,000,000 tons 

per annum, and employment is found for some 3,500 men. 
Up to a few years ago, steam power was exclusively used 

for operating the machinery both above and below grouud, 


and this agency is still used for a number of purposes above 
ground. About three years ago it was decided to introduce 


VIEW OF THR CAMBRIAN COLLIERIES AND New ENGINE HOUSE. 


electricity for working haulages, coal-cutting machinery, 
pumps, &c., the supply being purchased from the South 
Wales Power Co., and distributed to various motors in 
the mine and on the surface. 

As this proved satisfactory, the management, advised by 
their consulting engineer, Mr. C. P. Sparks, decided to go a 
step further and generate their own electricity ; an up-to- 
date power plant was, therefore, installed, the contractors 
being Siemens Bros.’ Dynamo Works, Ltd., who sublet the 
engines, boilers, condensers, and so on. 

The electric plant at present installed is principally used 
for operating induction motors, of which some 21 are in use, 
ranging in size from 220 
to 3 H.P., the total H.P. 
of motors, being 1,890. 
Motors on the surface are 
supplied with three-phase 
current at low pressure, the 
current. being transformed 
for this purpose by static 
step - down transformers 
from 2,200 volts (the 
generated pressure) to 400 
volts. "The bulk of the 
supply, however, is con- 
veyed in cables at a pres- 
gure of from 2,000 to 2,200 
volts down the pits, and 
distributed to the various 
motors at that pressure. 
Continuous current for 
exciting the main alter- 
nator fields, local lighting, 
and for working the original 
motors, is supplied at a 
pressure of 110 volts by 
a 36- кү. steam -driven 
dynamo, or alternatively 
by two 70- кү. motor- 
generators taken over from 
the original plant. 

Only part of the elec- 
trical energy available. is 
utilised at present, but as 
electric motors are being 
constantly added, the power 
house will be fully-loaded 
at no distant date. Space 
has been left in the engine 
house for the erection of 
additional plant when this becomes necessary, and provision 
has been made in the design of the switchboard, boiler aud 
condenser plant, &c., for carrying out this extension with a 
minimum amount of expense or alteration. 


—Е————.—-——- ————.—.——_- 
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The steam-raising plant consists of four 30 ft. x 9 ft. 
Lancashire boilers, by Tinker, Shenton & Co.; these are 
arranged beside the engine house. The working pressure is 
160 Ib. per sq. in., and the steam is superheated 150? F. by 
means of Sugden superheaters. Both condensing and feed 
water is obtained from a 
pond situated a short dis- 
tance from the engine house, 
there being a head of water 
of some 50 ft. 

For boiler feed purposes 

the water, after being treated 
in a softening plant, is dealt 
with by two Weir single 
cylinder double-acting feed 
pumps, each capable of 
supplying 3,000 gal. рег 
hour, also by a Körting 
injector with a duty of 1,250 
gal. per hour. The feed 
water is initially heated in a 
Green economiser; the 
seraper gear on the latter 
is driven by a Siemens 
3 p.H.P. motor, which, with 
its water-tight control panel, 
we illustrate. 
1. The boilers are hand fired, 
and being close to one of 
the pit heads, no conveying 
plant was required. 

All the steam and feed 
piping is of solid-drawn mild 
steel, supplied by Babcock 
and Wilcox; an auxiliary steam main is provided for 
supplying the feed pumps, &c., and all the steam and feed 
piping, boilers, &c., the latter being out in the open, are 
taped with asbestos non-conducting composition. 

The engine house is a lofty stone building built by the 


1,000 K.v.A. Siemens-Belliss sets, generating three-phase 
current at 2,200 volts pressure and 25 cycles. "The normal 


speed of these units is 250 R. P. u.; steam tests showed a 
consumption per KW.-hour at full load of 17:3 lb., and at 
half load of 18:6 lb. of steam. 


The sets are designed for 


SIEMENS MOTOR AND WATERTIGHT SWITCH; ECONOMISER SCRAPER GEAR. 


an overload of 25 per cent. for two houra and momentary 
overloads of 50 per cent. 

The Siemens alternators are of the rotating field type, the 
phases being star-connected. They have a continuous 
rating of 750 KW. at a power factor of 0°75. 


View OF THE GENERATING PLANT, CAMBRIAN COLLIERIES, SHOWING SWITCHBOARD ON THE RIGHT. 


Colliery Co.; it is spanned by a 15-ton hand-operated 

travelling crane, and lighted by enclosed type arc lamps. 
The generating plant arranged for consists of. three units, 

two only being installed in the first instance ; these are each 


Each alternator stands on an independent bed, and is 


split horizontally so that the upper part of the armature 
may be readily removed, if necessary, by the overhead crane 
in the engine house. 


The rotor is directly bolted to the 


P d 
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engine fly-wheel; the armature coils, placed in open leakage indicator to indicate a fault developing on any one 
slots, are firmly held in position by wooden wedges, and of the three phases, overload releases with time-limit relays, 


the end connections are well sup- 
ported to prevent distortion from heavy 
currents. 

As previously mentioned, direct 
current for auxiliary purposes is 
supplied by а 36-KW. steam- driven 
generator and two 70-KW. motor- gene- 
rators. The engine of the steam exciter 
is of the Belliss type, and runs at 600 
R. P. . 

The two main engines exhaust into 
Körting ejector condensers, placed in the 
basement, each capable of dealing with 
13,000 lb. of steam per hour, and pro- 
ducing a vacuum of 26 in. A smaller 
Körting condenser, capable of main- 
taining: the same vacuum when con- 
densing 11,000 lb. of steam per hour, 
is provided for the steam exciter. The 
exhaust piping and valves, supplied by 
Körting Bros., аге so arranged that 
any one of the condensers can be shut 
down without interruption to the service. 
The condensers discharge into a tank 
from which & motor-driven centrifugal 
pump lifte the water back into the 
storage pond. The pump-motor is a 
Siemens three-phase squirrel-cage venti- 
lated type 40-H.P. motor, fed with current 


at 25 cycles per second from the 400-volt — 


alternating supply. : 

The switchboard, which is erected at 
one end of the engine room, is built of 
fire-proof material throughout. The 
operating panels contain only low-tension 
instruments and apparatus, and the high- 
tension oil switches are operated from 
them by a suitable system of levers. 
The operating board is separated 
from the high-tension gear by a 
passage with a clear width of 3 ft. 6 in. 
There are three alternator panels, one 
being blank, and six feeder panels, of 
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which three have been fitted up with apparatus so far. Each and so on. The secondary windings of all instru- 
of the two motor - generators is controlled from one continuous- ments, as well as the switchboard frame and screens, 
current and one alternating- current panel. There is also à are permanently earthed. The bus-bars are carried above 
lighting panel in the centre of the board, an exciter panel, the high-tension chambers on porcelain insulators, 


GENERAL VIEW OF THE SWITCHBOARD. 


Access to the rear 
of the operating board 
can only be obtained 

+ through expanded 
metal doors. 

The high-tension 
panels next the wall 
are separated from one 
another by slate di- 
visions, and the front 
of each panel (or 
chamber), is protected 
by a, metal screen, во 
arranged that it can- 
not be removed until 
the isolating switch 
has been opened, thus 
cutting out the appa- 
ratus in question. All 
the operating panels 
are of white marble, 
supported on an iron 
framework. 

The step-down 
transformers (2,200— 
400 volts), for supply- 
ing the surface and 


three transformer panels, and a number of blank panels are pro- auxiliary motors, are arranged at one end of the switchboard. 
vided. Theequipment includes low-tension integrating watt- The whole of the plant is of modern type and 
hour meters with the requisite potential transformers, single. arrangement; it was formally inaugarated on Tuesday, 


phase high-tension fuses, synchronising gear, an electrostatic July 9th. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engincers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELmormicAL Ruview posted as to their movements. 


Central Station Officials —Dewsbury Corporation 
Lighting Committee has appointed Mr. RocEns, of Warrington, as 
chief assistant engineer at the E. L. works. 

Mr. Francis Влввгтт Hitrs, A. I E. E., has been appointed 
engineer to the North of Scotland Electric Light and Power Co., 


Montrose. 
General. — Mr. T. W. SnRFTIELD, A. M. I. E. E., 


A. M. I. M. E, on resigning his position with Messrs. Crompton and 
Co., Ltd., for whom be acted as district manager for the whole of 
the North of England, was presented by the staff with a loving 
cup and a silver cigar case. The presentation was made by Mr. 
C. M. Davis, A. I. E. Е, 

Major W. O'Meara, engineer- in- chief to the General Post Office, 
has joined the council of the British Fire Prevention Committee. 

We are informed that Mr. C. H. RosoMAN has resigned his posi- 
tion with the British Thomson-Houston Co., Ltd., Rugby, and has 
joined the firm of W. F. Jones & Co., manufacturers of switchgear, 
of Dacre House, Victoria Street, Westminster, S. W. 

Mr. Раккхнам W. Brartty is sailing for Buenos Avres as elec- 
trical engineer to the Buenos Ayres and Pacific Railway Co. on 
Friday, the 26th inst. He takes this opportunity of bidding fare- 
well to his many engineer friends. 


NEW COMPANIES” REGISTERED. 


Associated Battery Co., Ltd. (94,179\.— This company was 
registered оп July 15th, with a capital ої £95,000 in £1 shares, to acquire the 
business carried on by the Amalgamated Dry Batteries, Ltd., to adopt ап agree- 
ment with C. H. Elliott, and to carry on the business of manufacturers and 
vendor» of electric batteries and other articles, &c. The first subscribers (each 
with one share) are :—Y'. Н. Rogers, 16.17. Devonshire Square, E. C., patent agent: 
C. H. Elliot, Mid Kent Works. Penge, G. E., battery manufacturer; A.J. Aitkens, 
30, Mark Lane, E.C., colonial broker: L. F. Goodricke, Moorgate Station 
Chambers, E. C., chartered accountant; J. R. Colman, Moorgate Station 
Chambers. E. C., chartered accountant; W. C. Goulding, 49, Finsbury Pavement, 
E.C., solicitor; and F. W. Davies, 3, Kemeys Street, South Hackney, managing 
clerk. No initial public issue. The number of directors is not to be less than 
two or more than five: The first are A. J. Aitkens, C. Н. Elliot and F. Н. 
Rovers; qualification, 250 shares: remuneration, £50 each per annum. 
Registered office, 16 and 17, Devonshire Square, Е.С; 


Pyrenees Electrical Society, Ltd. (94,225).—This company 
was registered on July 17th, with a capital of £60,000 in £1 shares, to promote, 
oonprtruct, equip, Maintain, work and control roads, tramways, railwavs, motor- 
ways, telegraphs, telepbones, cables, ships, lichters, piers, harbours, reservoirs, 
embenkments. mills, melting. hydraulic, gas, electric lighting and power supply 
works, &c. The first subscribers (each with one share) are:—L. P. Harris, 135, 
Crofton Park Road, Brockley, S. E., engineer: J. Drew, 69, Glamorgan Street, 
S.W., secretary; C 8. Goodwyn, Salisbury House, E. C, secretary; К. Cloake, 
Strathmore, Grove Park, Denmark Hill, S. E., traveller: G. R. Parkinson, 28, 
Mark Lane, E. C., saler man; W. A. Reed, 18, Allestr e Road, Fulham, S. W., 
clerk ; and F. Hobbs, 58, Sugden Road, Clapham, S. W, traveller. No initial 

ublic issue. The first four directors appointed shall be life governors. 
tegistered office, Parliament Marsions, Victoria Street, Westminster. 


Scottirh Electropathic Institute, Ltd. (6,530).— This com- 
pany was registered in Edinburgh on July 20th, with a capital of £1,000 in 41 
sbares, to carry on electropathic treatment of human ailments. The first 
subscnbers (each. with one share) are:—P. Taylor, 65. Marlborough Avenue, 
Brocmbill, Glasgow, retired draper; J. Macpherson, 25, Queen Street, Govan, 
Glasgow, manufacturing chemist; J. Wilson Hendry, 163, Hope Street, Glasgow, 
solicitor; T. Campbell, 163. Hope Strect. Glasgow, accountant; R. Park, 57, 
Granville Street, Glasgow, clerk ; J. Kelly, 120, Bowman Street, Glasgow, clerk ; 
and J. G. Crawford, Erskine Villa, Alloa, clerk. The number of directors is not 
to be less than two or more than five: the first are P. Taylor and J. 
Macpherson. Registered office, 7. India Avenue, Glasgow. 


Wireless Telephony (Entertainments) Со., Ltd. (94,195). 
—This company was registered on July 15th, with a capital of £1,600 in £1 
shares, to adopt an agreement with F. E. Brown and Н. F. Rogers, and to carry 
on the business indicated by the title. The first subscribers (each with one 
share: are:—H. F. Rogers, 229. Balsall Heath Road, Birmingham, engineer; 
E. P. Major, 8, Temple Row West, Birmingham. chartered accountant; F.E. 
Brown, 57, Beaconsüeld Нова, Birmingham, engineer; Е. Sadgrove, Station 
Road, Acocks Green, Birmingham, clerk; G. H. Coxon, 96, John Street, Smeth- 
wick, electrical engineer; Е. R. Н. Corfield, The Hurst, Alexandra Road, 
Acocks Green, Birmingham, mortgage broker; and W. Wood, 8, New Btreet, 
Birmingham, consulting engineer. No initial public issue; registePed without 
articles of association. Registered office, 4, International Exchange, Edmund 
Street, Birmingham. 
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Auction Sale. Mr. G. F. Lockwood will, on Tuesday, 
July 30th, offer for sale by auction, at Low Harrogate, a stock of 
electrica) fittings and appliances, under deed of assignment (re 
Ward, Barker & Co.) For further particulars see our business 
pages. 

Grimsby and British-made Cabl«s.—The Corpora- 
tion E.L. Committee at its last meeting considered the purchase of 
cables. Sometime ago tenders were invited with the result that a 
foreign manufacturing firm quoted the lowest price—some £200 less 
than the nearest British competitor. Prices were made public, and 
later the British firm wrote suggesting that they would amend their 

ice if allowed, and pointing out tbat every order placed abroad 
was a mil in the ccffin of the British electrical manufacturing 
industry." Upon а vote of the committee being taken віх voted in 
favour of tbe foreign firm, and six favoured the English tender. 
The Chairman, sey ing I'm an Englishman,” gave his casting vote 
for the latter. There was а good deal of farther discussion, and it 
was ultimately decided to advertise again for tenders limitin 
союзу etitioo to British firms supplying British-made cables. 


CITY NOTES. 


Thomas Parker, Ltd. 


Tak directors’ report for the year ending April 30th, 1907, says 
that the amount standing to the credit of the profit and loss account 
is £18,033, which it is proposed to deal with as follows:—To add 
to the general reserve fund £5,000, to put to a depreciation reserve 
fund £5,000, to write off the suspense development account £3,500, 
and to carry the balance of £4,533 forward. The patent "C" type 
dynamos and motors which were put on the market last year bave 
proved very successful, and have become the company's standard 
type, replacing all previous designs. The orders for electrical work 
have increased by nearly 50 per ceat. over the previous 12 months, 
but owing to the continued competition and over-production, prices 
for electrical machinery һауе shown little tendency to rise, whereas 
the prices of raw material, especially copper, have been maintained 
at a high figure. The developments indicated in the half-yearly 
report have made exceedingly satisfactory progress during the six 
months. The Rees Roturbo Development Syndicate was formed 
and is now a very valuable property. The agreement between 
Thomas Parker, Ltd., and the Rees Roturbo Development 
Syndicate secured the full manufacturing rights in Great Britain 
for Thomas Parker, Ltd., in all clavses of pumps, turbines and 
machinery under the Roturbo” patents. Tue result of the sale 
of the patents to the Rees Roturbo Development Syndicate, Ltd., 
is a profit balance of £17,738 after writing off the whole of the 
formation expenses and the preliminary expenses of developing the 
business in the works. A large numberof engineers have inspected 
these pumps and made exhaustive tests, and their opinions have 
been universally favourable. When particulars were sent to the 
shareholders of the formation of the ‘‘Roturbo” Co. there. were 
only three patents applied for. Since then these have been granted 
by the Patent Office aud published, and beyond these a number of 
development patents on the Roturbo” principle have been filed, 
extending the control of the '' Roturbo" in various directions, where 
there will undoubtedly be a large demand for plant of this descrip- 
tion. Theincrease of orders for the pump since publication of detaila 
has been rapid, and the shops are accumulating patterns and 
standardising sizes as quickly as possible. The report contains a 
list of patents applied for, for which Thomas Parker, Ltd., have 
the sole British manufacturing rights. The directors not only 
consider that the prospects of the company are very satisfactory, 
but, owing to the development of sales and margin of profit in the 
Roturbo business, are more than satisfied that the company can 
look forward to occupying & place in.the front rank of successful 
manufacturing concerns in the country. As will be seen from the 
above, the base of the business has been greatly enlarged, and the 
company is no longer dependent on one branch of engineering. 
In order to realise fully the advantages secured by the patents it is 
desirable to increase the capacity of the works so as to standardise 
rapidly and manufacture ail the Roturbo" machinery without 
interfering with the electrical output. With this object in view 
the directors intend to callan extraordinary meeting of share- 
holders to authorise tbe issue of fre-h capital with the object of 
paying off the bank overdraft, redeeming tne debentures and pro- 
viding further working capital. The directors deem it advisable 
to deal with this matter at an extraordinary general meeting when 
they will produce complete proposals. The directors report the 
death last April of Mr. R. Armistead, a director. Mr. G. Balfour 
was elected to fill the vacancy. The directors propose to increase 
their number from four to five, and with the object of strengthening 
the technical side of the board they propose that Mr. W. Armistead 
be elected a director. 

(The profit and lots account shows a balance of profit on trading 
account of £1,433, and a profit by sale of patents amounting to 
£17,738 received in fully paid sbares. The balance of £18,033, 
which is allocated to reserve, depreciation, suepense development 
account, and carry forward as above, may thus be regarded as 
represented almost entirely by shares in the Rees Roturbo Develop- 
ment Syndicate. The balance-sheet shows that there is due to 
sundry creditors £12,437, due to bankers £29,271, and loans on 
securities are £8,000. On the other side, sundry debtors stand at 
£20,813, stock in hand and work in progress at £34,838. ] 


Bombay Electric Supply and Tramways Co.. Ltd. 


Tx second ordinary general meeting of this company was held on 
Wednesday at Winchester House, Sir Edward Sassoon, Bart, M. P., 
presiding. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
July 190, p. 109), the CHAIBMAN said that the balance on the profit 
and loss account was £41,900, after deductiog all expenses charge- 
able to revenue, including repairs and maintenance. The interest 
on loans and debenture interest absorbed £28,056, leaving a 
balance of £13,843, which added to £3,163, the amount brought 
forward from the previous &ccount, made a total of £17,006. From 
that sum they had to deduct the dividend on the 6 per cent. 
cumulative preference shares paid on August 15th, 1906, £9,014, 
and the dividend on the shares accrued to December 31st, 1906, 
£6,627, a total of £15,642; which left a balance of £1,363, which 


. the directors recommended should be carried to the next account. 


With regard to the balance-sheet, the capital expenditure upto 
December 31st, 1906, amounted to £1,220,349, including the pay- 
ment of the balance of the purchase price of allproperty, works 
and other assets acquired under the agreement of July 3rd, 1905, 
and there bad been an additional outlay of £120,951 on account of 
the reconstruction of the tramways, and £318,638 on acooun 
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of power station and electricity plant. It would be noticed 
that they had advanced £24,407, bearing interest to con- 
tractors in anticipation of contracts falling due. Comparing 
the figures of this year and the year of the horse traction, it would 
be seen that the gross traffic receipts for 1904 were £100,901 ; 1905, 
£102,354; and in 1906, notwithstanding the dislocation of the 
service caused through reconstruction of the tramways, the traffic 
receipts amounted to £101,301. The first portion of the track from 
Colaba Terminus to Crawford Market, about 2:58 route miles, was 
opened in May, and a further section from Bori Bunder to Jamsetji 
Jeejeebhoy Hospital—1:81 route miles— was opened on June ist, 
making 439 route miles working electrically. The receipts per 
car-mile for the period May 7th to June 7th earned by the electric 
cars averaged 13:85d., as against ап average of 831d. per car-mile 
with horses, an increase of 5 per cent. It was satisfactory to note 
that the electric service had been free from any accidents. 
The former drivers of the horse-cars, after lessons in the company's 
workshops, soon learned to become efficient motormen. A portion 
of the reconstruction works had been temporarily stopped owing 
to the monsoon, but they could rest assured that as soon 
as the rainy season stooped the works would be pushed 
on as speedily es possible, and they hoped to have the 
whole of the work finished before the advent of the next monsoon. 
During the year under review the exc:ss of expenditure 
over receipts in the electricity supply department had totalled 
£1,639, which brought that item up to £3,503, and they proposed to 
write that off as soon as the profits of that department would allow. 
They had every reason to believe that during the coming year the 
electric supply department would be a success. They had made 
installations st the Mint, the Post Office, and several large hospitals 
in Bombay. 'T'hey had obtained an Act of License from the Governor 
dated April 18th, 1907, and also an amended Act amending the 
provision of the Bombay Tramways Act of 1874, so that the com- 
pany had now got full powers to carry on their business. They 
believed they had a good field for development, and he could assure 
the shareholders that they held an interest in a highly promising 
business. | 


Sir CHARLES OLLIVANT, K C. I. E., seconded the motion, and the 


report was adopted without discussion. 


— 


Direct United States Cable Co., Ltd. 


Tug directors’ report just issued says that the half-year's revenue, 
after deducting out-payments, amounted to £57,056, as compared 
with £56,265 for the corresponding period of 1906, showing a 
difference of £791 in favour of the half-year under review. The 
working and other expenses for the same period, including income- 
tax, amounted to £24,699, leaving a balance of £32,357 as the net 
profit, making with £17,032 brought forward from the previous 
half-year, a total of £49,389. For the corresponding period of 1906, 
the working expenses and other payments amounted to £23,924. 
Three quarterly interim dividends of 4s. each per share, amount- 
iug to £36,426, have been declared and paid during the 
financial year, and a final dividend of 48. per share is now 
proposed, together with a bonus of 2s. 6d. per share, making with 
the three interim dividends 42 per cent. for the year, being a total 
distribution of £56,157. After transferring £15,000 to the reserve 
fund account, the balance of £2,516 is proposed to be carried 
forward. The reserve fund account has been debited with £4,184 
for the cost of cab!e maintenance, and £40.000 provision on account 
of market depreciation of securities, and after being credited with 
interest on the investments, profit on sale of securities, and amount 
transferred from revenue, the balance uow amounts to £491,968. 


Crompton & Co., Ltd, 
THE annual gencral meeting of this company was held on Wednes- 
day, at Salisbury House, E.C., Mr. John Trotter presiding. 

The CHaIRMAN, in proposing the adoption of the report (see 
ELEcTRICAL Review, July 19th, p. 107), said he had first of all 
to congratulate the shareholders upon the improved condition 
of things in the company. They were able to foreshadow something 
of the sort last year, but their expectations had been more than fully 
realised. The company’s works had been very fully occupied. 
They had found it necessary during the year to carry out a further 
extension at the shops, and before those were well completed, they 
had been obliged to consent to a still further increase, which would 
take place during the current year in order to meet the require- 
ments of their trade. The most interesting fact was that the 
net profit was £38,290, as against £20,000 last year. That 
figure was a record one, the previous largest amount 
having been in 1901, when it was £31,226, so that they 
had beaten anything they had done before by 47, 000. He 
would like to explain why a sum of £6,572 had been deducted 
from the net profit. He told them last year that it would be 
necessary owing to a change in fashion to considerably write off old 
stock, which they intended to dispose of as wellas they could, and 
at the best prices possible. They had got rid of that stock during 
the year, and had written off £6,572 without disturbing the amount 
carried forward. Last year they earried forward a large amount in 
order to provide for this, but fortunately they had been able this 
year to carry forward a triflingly larger sum as well as pay an 
increased dividend. They had to deal with £30,164, as compared 
with £13,372 last year. They proposed to declare a dividend at 
the rate of 5 per ‘cent. per annum, which was double what they 
were able to pay last year. He thought it was a matter of con- 
gratulation;that they had been able to get back to the good honest 
5 per cent, which he looked upon as the minimum that 
any manufacturing company ought to pay. They were not 
very proud of it, and he did not think it represented 


anything like the dividend which the business ought to show, 
but in view of all] the circumstances attending the electrical 
trade at the present time, he thought it was a matter of thankful- 
ness that they had got back to the 5 per cent., and that at the same 
time they were able to carry a good sum to reserve. With regard 
to their holdings in the Electric Supply Corporation, it was no 
part of their business as manufacturers and contractors to hold 
investments in subsidiary companies permanently, nor was it the 
wish or the intention of the directors to do so. They were all 
aware of the conditions which had prevailed during the last few 
years in the money market. He did not think that the present 
condition of things was going to be permanent. Не thought there 
were indications that a change was coming over the money market. 
The savings of the world would overtake the demand for capital, 
and investments now on the market would be gradually 
absorbed by the investing public. Till that time came, 
it was necessary for them to hold those investments, because 
they were good in themeclves; the undertakings were sound ; they 
bad faith in them, and they were making excellent progress as far 
as new undertakings could. The progress of the Electric Supply 
Corporation was exceptionally good for a young company, and the 
number of lamps taken was very considerable indeed, and it was 
only a question of time before that company would be in a 
thoroughly strong and satisfactory position. They -could not 
estimate the value of those shares at the present time, and there- 
fore they put them in at the full amount, and carried a large 
amount to reserve in case their hopes were not realised. He had 
not the slightest reason for supposing that their hopes would not be 
realised, but it was always more prudent not to distribute money 
among shareholders until they were quite certain that they had 
got it in their pockets. It was for that reason that they had 
not declared a larger dividerd, but, instead, had kept a 
considerable amount in reserve. Last year they had had 
a special investigation made of the two items, frechold 
property and tools and plant, and he had no hesitation in 
saying that the freehold land and premises, which stood at £68,686 
in their books, were worth considerably more. Аз regarded the 
plant and tools, the figure last year was £82,097, and it was that 
figure they had had investigated, and their investigation showed 
tbat that item was worth considerably more than the amount at. 
which it stood. During the year they had added £4,500 worth of 
pew tools, so that the total at the end of the year would have been 
£87,522. In the ordinary course of thingsthey would have written 
off £4,800, but this being a good year, they thought it better to.deal 
very drastically with the figure, and so had written it down to 
£79,007. As to the stock-in-trade and work in progress, although 
they bad done a considerably larger trade, they bad managed to 
keep that down to practically the same figure as in the preceding 
year— £141,100, as against £141,800. ‘Their trade debtors showed 
& very remarkable increase from £108,000 last year to £142,500; 
bnt he could assure them that the list wasan exceptionally good one. 
The total amount of their bad debts last year did not amount to £500. 

Colonel CROMPTON, in seconding the motion, said that the 
improved results were due to the gradual telling on their business 
of their engineering knowledge. Their officials had had many 
years of very hard times, with a gradual lowering of prices, and the 
one study that they had had before them for the last few years had 
been how to make both ends meet. They had done so in their con- 
tract work before, but never so in their manufacturing work as in the 
past year. They had succeeded in gatting a profit in every depart- 
ment last year. The prices for electrical plant generally had not 
risen substantially, if at all, so that the profits had been made 
purely by economy of the most rigid nature, and by the utmost 


care in des gning so as to use their materials as satisfactorily as 


possible. Their work had been done so well that in some cases 
they had succeeded in getting much higher prices than the market 
figure, imply on account of the excellence of their work, and the 
reputation of the firm. 

The report was adopted. 


Caleutta Electric Supply Corporation, Ltd. 


AT anextraordinary meeting on 19th inet. it was resolved to increase 
the capital of the company to £1,000,000 by the issue of 100,000 
additional shares of £5 each. The chairman said that new capital 
was continually being required to meet the development of the under- 
taking. At December last the total capital expenditure was £544,353, 
and the subscribed capital £500,000. They had recently had to order 
further generating plant, and the demand for additional mains 
extensions, and the number of customers continued to increase. 
From January ist last to June 21st they had added more than 300 
customers, the additional lamps attached to the system being an 
equivalent to 25,780 of 8 C. p., the total number of lamps at that 
date in connection with the mains being 289,174. The revenue had 
steadily kept pace with their increasing expenditure. It was 
difficult at present to say what the results were likely to be for the 
current year, seeing that the price charged for current had been 
reduced, and consequently there was for a time a natural reduction 
in the increase of income. The directors had no doubt that the 
reduction of price of current would bear fruit in the early future. 
They did not intend to issue more than £100,000 for some time to 
come. Their present intention was to issue £100,000 of preference 
shares in the autumn. 


Bristol Tramways and Carriage Co. Ltd.—The 
directors have declared an interim dividend at the rate of 84 per 
cent. per annum, for the half-year ended June 30th. The dividend 
warrants will be posted on Friday, August 2nd. Last year the 
interim dividend was at the same rate. i 
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The Electric Construction €o., Ltd. 


THE annual meeting of this company was held on Thursday, July 
18th, at Winchester House. 

Mr. W. 8. B. McLaren, who was in the chair, proposed the 
adoption of the report, and in doing so first referred with regret to 
the loss the company had sustained in the death of Mr. J. W. 
Barclay, the late chairmao. He said the directors greatly regretted 
that the year's operations showed a loss of £1,442, but, in view of the 
late chairman's remarks at the last annüal meeting, that result 
would not surprise them. It should, however, be noted that this 
loss was only arrived at after writing off £5,000 for general deprecia- 
tion and about £2,000 for new tools and patterns in excess of the 
amount usually expended on such matters, and, in fact, treating 
the business in the most drastic way by charging everything to 
revenue which could properly be so charged, although many items 
might have been transferred to a suspense account, and written off 
over two, or even three years. The sundry creditors and bills 
payable amounted to about £52,000, as compared with about 
£50,000 last year. The general reserve fund had been reduced by 
£1,500, this sum having been transferred to sundry debtors reserve 
merely as a precautionary measure to provide for contingencies. 
£7,614 had been expended on additions to plant, which was strictly 
in the nature of new capital cxpenditure. This was almost 
exclusively on fixed machinery of the latest type, and as its installa- 
tion had been followed by reduced cost of working, the directors 
considered this expenditure thorougbly justified. Shares in other 
companies had been increased hy £18,593, representing a further 
allotment of preference shares in the Madras tramways in part- 
payment of the equipment of four miles of extensions supplied by 
this company. Sundry debtors were practically the same. Stock- 
in-trade and work in progrers showed a diminution of £14,665, but 
they must not infer from this that they bad less work on hand.. It 
simply meant that last year they had more work near completion, 
but not yet invoiced, than they had this year, for tbe orders on 
the books were greater than they were at this time last 
year. The gross profit on manufacturing and contracting was 
£4,000 less than last year. Dividends on sbares of other companies 
showed an increase of £744, chiefly from the Madras tramways. 
Their investment in the Electrical Power Storage Co. was 
thoroughly satisfactory, and continued to yield the same good 
dividend as before. On the debit side of the profit and losa account 
general charges and maintenance showed increases of £344 and 
£556 respectively. The former bad been во well looked after during 
recent years that it did not seem possible to effect any reduction. 
The increase in the cost of maintenance depended on the neces- 
sities of the year, the directors being convinced that the best policy 
was to maintain everything in the highest state of efliciency. The 
result of all this was a net loss of £1,442, a геги quite inconsistent 
with the hard work and anxiety which had devolved upon the 
board and the management. It was but small consolation to know 
that sucb absence of profit was not exceptional nor confined 
to that company, for he could not find that any electrical 
manufacturing concern of importance carrying on a purely 
manufacturing and competitive business similar to theirs could show 
any better result. In an article in the Ties, dealing with 
electrical engineering trades, Sir Charles McLaren said :—" The 
manufacture of electrical machinery is overdone in this country. 
Rival firms cut prices and drive one another out of prpfitable 
business, while Swiss and German competition both at home and 
abroad, is keener than ever." Then, going on to speak of Messrs. Dick, 
Kerr & Co., of Preston, who showed a large annual profit, the writer 
said : “ Much of tbis may, however, be derived from the operations 
of their general] engineering works at Kilmarnock. This is probably 
one of the three dividend-paying electrical firms of any magnitude 
in this country ; the other 12 return little or nothing to their share- 
holders.” For the purpose of satisfying himself that nndue compe- 
tition was responsible for the present state of affairs, he had 
compared the average selling prices of the year 1903-4, the last year 
the company paid a dividend upon its ordinary shares, with those of 
the past year, and found that while the output of machinery had 
been approximately the same, the turnover in consequence of thc 
slump in prices had been diminished by no less a sum than £28,000. 
He need hardly remind them that copper, the company's staple 
article of cousumption, had increased in price since 1904 by 80 per 
cent., or £50 per ton. They would thercfore recognise that if the 
methods of the company had not been progressive, and if the pro- 
duction bad not be cheapened and strict economy exercised, the 
results would have been still more serious, but he was glad to assure 
them that they could produce as economically as any of their com- 
petitors, and that the standard of excellence for which this company 
was well known had not been in the slightest degree reduced. It 
was always dangerous to prophesy, and it was particularly so when 
an industry was suffering from over-production, but nevertheless he 
was justified in saying that at present the outlook was more 
encouraging. They bad more work in hand than at this time last 
year, and at distinctly better prices. There was not so much 
evidence of & disposition on tbe part of manufacturers to accept 
work upon almost any terme, and if only reasonable selling prices 
could be maintained, they were confident that the company's former 
prosperity would be restored at no distant date. They had a very 
large and important order on hand from the L.C.C. in connection 
with tramways, and they had just secgred a large contract amount- 
ing to well over £20,000 from an important firm in the Midlands in 
face of very vigorous German competition. As, however, they were 
well aware that keen competition in the electrical industry would 
continue, the directors had under their consideration the necessity 
of adopting further branches of engineering, and arrangements to 
this end had been made in one important direction, which, however, 
would not involve the company in any serious additional expendi- 


. pared with the corresponding period of 1900. 


ture, and they had every reason to believe that their works would 
be kept fully employed. They were aware that the company was 
chief owner of the Madras tramways, and he need not remind them 
of the circumstances under which that property came into their 
possession. While they were satisfied that the tramways would 
ultimately yield a satisfactory return, its development had been 
slower than was anticipated. It was no part of their businesa to 
continue to bold all these shares, and they had just completed 
negotiations for a sale of a portion of their interest in the 
company. 

Sir Henry C. Mancz seconded the motion. 

Dr. DRYSDALE said he was sure they all regretted that there was 
no dividend, but it was due to the fact of the excessive competition 
the company had to meet. He thought it would be a good thing if 
a few of the chief companies were to amalgamate instead of cutting 
each others’ throats. 

Mr. Prout remarked that the company seemed to him to be in 
very low water, and that they were not very far off from seeing the 
debenture-holders putting in a Receiver. Seeing that the share- 
holders had no dividend, he thought the board might at least forego 
half their fees. 

Sir W. PLowDEN said he was not surprised that the shareholders 
were dissatisfied with the report. It was all very well for the 
chairman to talk of competition, hut Crompton & Co., which was a 
very similar concern to theirs, had just issued its report, showing 
a net profit of £38,000. as compared with £20,000 a year ago. Не 
suggested that there should be a small committee appointed by the 
shareholders to confer with the board. 

The CHAIBMAN, in reply, said that amalgamation would be of 
little use, for it was impossible to think of forming a trust in con- 
nection with electric construction work in this country. They were 
perfectly ready to consider any fair scheme of co-operation with 
other companies—indeed, they had taken a very active part in an 
endeavour to fix standard rates for certain work, but, unfortunately, 
two ofthe large tirms refused to come in, and so nothing could be 
done. With regard to the possibility of the debenture-holders 
appointing a Receiver, he could assure them that the company was 
a very long way off such a condition of affairs. The directors had 
worked well, and he could not see why they should be content with 
half fees. As a matter of fact, they were not taking as much as they 
were entitled to under the articles. Sir W. Plowden bad referred 
to Crompton’s, but he (the cliairman) would remind them that that 
company was by no means on all fours with theirs. It was a 
company that did large general engineering work, and, in addition, 
it acted asa promoting company. He hoped the shareholders would 
not press the matter of a committee. If they were dissatisfied with 
the present board, let them appoint somebody else, but they would 
not share their responsibility with any committee of shareholders. 

The report was then adopted, with three dissentients. 


Anglo-American Telegraph Co.. Ltd. 


THE directors’ report says that the total receipts from January 1st 
to June 30th, 1907, including the balance of £1,147 brought forward 
amounted to £203,900. The trafüc receipts show an increase of 
£2,200, as compared with the half-year ended June (th, 1906. The 
working expenses of the half-year, as shown by the revenue 
account, amounted to £74,763, being a decrease of £5,461 as com- 
Quarterly interim 
dividends of 15s. per cent. on the ordinary stock, and of 1 108. per 
cent. on the preferred stock, were paid on May lst, 1907, absorbing 
£52,500, and second quarterly interim dividends of 15s. per cent. 
on the ordinary stock, and £1 103. per cent. on the preferred 
stock, amounting to £52,500, will be paid on Augvst lst, 1907. 
The balance of £24,143 will be carried forward. The directors 
think it right to point out that the securities held on account 
of the renewal fund have further depreciated during the past 
half-year.” 


General Electric Co., Ltd. 


THE report of the directors, to be submitted at the meeting to be 
held to-day, Friday, 26th inst., states that for the year ended 
March 31st, 1907, the net trading profits and income from invest- 
ments, &c., amount to £68,546. After deducting for depreciation 
aod debenture interest £25,952, there remains a balance of £42,594, 
out of which the dividend on the preference shares at the rate of 
5 per cent. for the year ended March 31st, 1907, has been paid, 
absorbing £12,500, and the directors now recommend the following 
appropriations :—Provision for managing directors and employ cs’ 
bonus, £3,009 ; provision for dividend on ordinary shares at the 
rate of 5 per cent. for the year, £17,294; to reserve account, 
£9,791 7s. 10d. The reserve account stood at £105,578, being 
the amount of undivided profits as at March 31st, 1906. The 
proposed appropriation in the present report amounts to 
£9,791, giving a total of reserve account of £118,369. The 
prices of raw materials have continued to advance throughout the 
year, and have been the main cause of reduced trading profits. 
Their factories at Salford, Witton, Birmingham and London had 
again been increased by new buildings and more machinery ; they 
have been maintained at bigh efficiency and are well filled with 
orders. The directors have recently concluded arrangements for 
working in Great Britain and Colonies the Osram tungsten metal 
filament lamp—from which they expect good results. Further 
ordinary shares to the number of 1,465 have been allotted during 
the period covered by the accounts to the directors and staff 
at par. 

Last year the ordinary djvidend was at the same rate ; the amount 
carried to reserve was £12,325. 
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City and South London Railway CO. 


Tux directors’ report for the half-year ending June 30tb, 1907, 
states that the receipts from all sources amounted to £82,456, and 
the cost of working has been £36,592, leaving a profit of £45,864. 
Inclusive of the balance brought forward from December 31st Jast, 
the net revenue account shows an aggregate total of £52,516. After 
making provision for the debenture stock interest, and the transfer 
to the renewal fund of £1,500, a balance remains available for 
dividend of £39,107. Out of this sum the directors recommend 
tbat the full dividend of 5 percent. per annum be paid on the 
preference stocks, and that a dividend at the rate of 24 per cent. 
рет annum be paid upon the consolidated ordinary stock for the 

alf-year, leavirg a balance of £1,857 to be carried forward. The 
following table shows the number of passengers, exclusive of season 
ticket holders, for the last six half-years :— ` 


| Dividend 


Number of : : 
кен 
Half.year, Parus е ера ee Өй 
season ticket’ „ : 
tickets). | ordinary 
| holders). stook. 
December 81st, 190092. 8,401,846 £70,706 | 12 
June 90th. 195. 683.662,58 1 2 
December 31st, 1905 T 8,607,486 70.101 21 
June Both, 190068. 9,045,190 72.4514 2 
December 81st, 1908 9,104,293 12,2098. 2 
June 30th, 1907. . 10,048,750 77,520 | 24 
177,881 41.499.725 
| 


Total since the opening of the line (in 1890) | 180, 


The traffic on the old line and the old connections has shown a 
satisfactory increase, and the extension to Euston has brought in a 
considerable amount of new traffic. These receipts, added to what 
has come in from through bookings with allied systems, enabled the 
directors to recommend a dividend at the rate of 24 per cent. per 
annum for the half-year, being an increase on the dividend for the 
corresponding period last year at the rate of { per cent. per annum. 
The extension to King’s Cross, St. Pancras and Euston was inaugu- 
rated on May 11th. This linke up the company’s line with the 
termini of the three great railways to the North of England, as well 
as with the two new— Hampstead and Piccadilly—tube lines. In 
particular, tbe new Hampstead tube connection gives access from 
the City and from the South of London to Golder's Green and 
Hampstead, as well as to Highgate, and to all the new stations 
intermediate between tbese points ard Euston, where passengers 
get underground access to the City and South London system. The 
sidings at Stockwell, and the lift in connection therewitb, are com- 
pleted and in operation. The three new trains have been delivered 
and are running. The directors bave not issued any of the capital 
authorised at the special meeting held on April 16th last. Witha 
view, bowever, to adjusting the capital account and to meet the 
small additional capital required for other purposes, their intention 
is to take the first favourable opportunity of doirg so in the way 
most advantageous to the company’s interest. The directors place 
on record their regret at the loss the company has sustained by the 
death of Sir Benjamin Baker, who had been associated with the 
company from its inception. 

The meeting is to be held on Wednesday, July 31st. 


Edmundsons’ Electricity Corporation, Ltd. 


Tus directors’ report (tenth annual) for the year ended March 31st, 
1907, shows that the net profit after payment of debenture interest 
amounted to £16,595, which, with the sum of £15,212 brought 
forward from last year, made a total of £31,807. After deducting 
the dividend on preference shares paid to October 30th, 1906, 
amounting to £14,000, there remained a balance of £17,807, which 
the directors recommended should be carried forward to the next 
account. The directors regret that, owing to the slow development 
in the demand for electric light during the past year, the results 
have been зо disappointing. They believe, however, that with the 
economies which may be expected from an extended use of the 
new high efficiency lamps and an increased demand for power 
purposes, an improvement will ultimately follow. The policy of 
the board as defined at the last general meeting has been to restrict 
the expenditure of capital as much as possible. The result of this 
is shown in the schedule of investments and ad van cee, which 
have only increased by £37,599 as compared with an increase of 
£160,312 last year. The profit on trading account has necessarily 
diminished with the much smaller amount of work done, and after 
providing for all standing charges the net profit is only £4,059 as 
compared with £27,710 last year. In accordance with a suggestion 
made st tbe last general meeting, in addition to the usu«l list of 
holdings in the various undertakings, a schedule is given showing 
the earnings of each. The figures were obtained in spite of the con- 
tinued severity of gas competition. Owing, however, to increased 
debenture and other prior charges of the subsidiary companies, this 
company's own income from these investments was only £31,136, 
against £32,182 last year. An improvement in this respect during 
the current year may be looked for. The directors regret to report 
that, owing to illness, Mr. H. Wolfenden has recently resigned his 
position of chairman and joint managing director and his seat on 
tbe board. Upon the request of & number of the larger ehare- 
holders, Mr. P. D. Tuckett has been elected to fill the vacant seat 
on the board, and the shareholders at the meeting will be asked to 
confirm this appointment. One of the directors, Mr. W. R Davies, 
retires by rotation, and, owing to ill-health, does not seek re- 
election. The directors also, upon the request of a number of the 


larger shareholders, recommend that Mr. A. A. Campbell Swinton 
be elected to fill this vacancy. 


BCHEDULE SMOM ING CariTAL. EXPENDITURE AND [NcoME oF S BSIDiIARY COM- 
PANIES FOR THE YEARS 1905 AND 1906. 


Capital ex pended. 


| | Profit. 
Name. OTT 
Dec. 31st Dee. Ist, | S 
1906. Pad 1905. | 1906. 1006. 
m -- - d | —— — — 
Alderley ; | £45,797 £44,480 £1,909 | £1,169 
Bromley 3s M - 145, 687 144,906 10,825 9,297 
Folkestone... D Pe 187,249 176,945 | 11,262 9,399 
Isle of Wight . 256.24 250.828 9,501 8,531 
Ilfracombe | 30,763 | 29,536 ogg | 733 
Lymington .. | 85,610 34,9. 6 1.378 1,571 
Melton Mowbray 39,815 | 39.930 1.622 1,286 
Newmarket ... | 988,162 . 72 2,045 2.096 
о of Scotland | 104,214 110. 900 | 1,737 2,8971 
aim sgate T | a0 32.074 698 , 105 
Scarboro’ Trams 99, 409 97.463 | 1,118 1,747 
Balisbury | 10,402 | 69,95 1% | дф 
Urban Со. | 1,011,746 970,241 81,429 26,298 
Winchester. ‚2. Ар 86.622 | я ТТ 6,291 | 6,339 
Eme 0 e, ee ee iie 
Cromer i ‚| 10,256 | КҮЛ 'NOT | 750 
Dorking.. | Bo 815 | $1253 1,511 | 1,478 
rom Я 9. R56 45, 
Hamilton | 67,038 | 52.401 Кн | 14728 
Burbiton 64.70 51,796 | 2,938 | 8,057 
— шз Ор | | | 
Total ..  ..| £2,644,832 | £2,552,072 | £100,360 | £91,612 


The lamps connected to the above systems increased during the 
year from 891,835 (8 с.р.) to 1,023,660. 


PARTICULARS OF INVESTMENTS IN, AND ADVANCES TO, BUBSIDIARY COMPANIES. 


Company. | Shares. | enun Жазка. 


децо and Wilmslow Electric Supply 


у i уыс MA - e. T is £3,856 £5,000 | £87,401 
Bromley (Kent) Electric Light and Power 

Co., Ltd. s 28 T zt К 28,100 — — 
Folkestone Electricity Supply Co., Ltd. es 13,476 — — 
Isle of Wight Electric Light and Power Co., 

td. T. M T " ad .. | 118,900 5,800 47,744 
Ilfracombe Electric Light and Power Co., 

Ltd. .. я yi 2s - " 335 — 34,612 
Lancashire Power Construction Co., Ltd. .. 85,800 — — 
Lymington Electric Light and Power Co., 

Ltd. .. - A " pi - 18,300 9,600 1,258 
Melton Mowbray Electric Light Co., Ltd. .. 15,910 19,900 — 
Newmarket Electric Light Co., Ltd. m 5,650 3,000 — 
North of Scotland Electric Light and Power 

Co.Ltd. .. P9 E E 93 La 49,470 — 50,202 
Ramsgate and District Electric Supply Co., . 

Ltd. .. dag e = "E A E 320 — 37,670 
Scarborough Tramways Co. m T es 64,110 — 25,166 
Salisbury Electric Light and Supply Co., Ltd. 24.919 20,000 — 
Urban Electric Supply Co., Ltd. ^ " | 236,520 — 212,468 
Winchester Electric Light and Power Co., 

Ltd. .. T НИ " ion T T 16,516 9,000 — 
Wycombe (Borough) Electric Light and Power 

Co., Ltd. x P - is " 81,160 83,700 21,752 

— ee — — ——— 
| £708,930 | £111,000 | £468,263 
SUMMARY, 
Shares . £708,930 
Debentures.. 111,000 
Advances ‚2. е m м 46%, 263 
Investment in Guernsey undertaking M РА Е | 182,795 
Investment in Cromer, Dorking, Frome, Hamilton, апа Sur- 
biton (local authorities) undertakings. . - Lus 29,718 
£1,450,701 


Of the above investments, £116,944 has not yet reached a dividend-earning 
stage. 


Chili Telephone Co., Ltd. 


THE meeting of this company was held on Thursday, July 18th, at 
42, Old Broad Street, E.C. 

Mr. Gromncm Keiru presided, and in moving the adoption 
of the report (see ErzcTBICAL Review, July 12th), said he 
was glad to be able to submit a favourable statement of the 
accounts for the 12 months under review. It had been a very 
exceptional year, and one of grest difficulty for the company's 
business, owing to the disaster which took place on the evening of 
August 16tb, and which caused great loss of life and property in 
the central portions of Chile, especially nearthe coast. The whole 
of the subscribers in the central district were disconnected, and 
most of the public buildings were seriously damaged and rendered 
unsafe. Fortunately their place escaped with comparatively small 
injury. Their general superintendent lost no time in taking steps 
in the unprecedented position to establish communication with 
Valparaiso. On his arrival there, he found everything in confusion, 
&nd that several of their employés had been killed in trying to 
escape from the central buildings, whilst others were missing. He 
immediately took steps to relieve distress: and establish com- 
munication. A wooden shed—to serve ав а temporary exchange— 
was put up by permission of the authorities, and an apartment 
opened to provide food for the sufferers. After alluding to the 
conspicuous services rendered in the matter by the staff, and paying 
a tribute to the exertions of the officials of the River Plate Tele- 
phone Co., he stated that within a fortnight of the disaster, tele- 
phone communication was again established in Santiago, and before 
the close of their financial year, March 31st, a large number of their 
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subecribers, who bad been cut off by the disaster, were re-connected, 
and business resumed ite normal condition. Throughout the 
country, business became again generally active and prosperous 
and the diminished number of subscribers at Valparaiso had, in a 
measure, been covered by the increase at their centre. The aggre- 
gate Joss in subscribers for the year was 155. The company’s 
property at their centre had also been extended. The 
cost necessary to meet the telephonic communication required 
—£4,011—had been carried to capital account. The increase 
shown in the revenue was partly due to increase of business at their 
centre, which was unaffected by the disaster, and partly by the 
higher rate charged in order to cover the heavy fall in the value of 
exchange, which came to £7,021. The total income, including 
interest on investments, amounted to £31,252, and after meeting 
all expenses and charges, and adding the balance brought forward 
from the previous year’s account, there remained a halance for the 
year of £29,892. An interim dividend of 26,600 was paid in January, 
and £9,564 was carried to reserve. The directors now proposed a tinal 
dividend of £11 000, making a total distribution for the year of 8 per 
cent. оп the shares free of income-tax, the same as for the previous 
year, and leaving a balance of £2,727 to be carried forward to the 
next year's account. Under the circumstances, be thought he must 
congratulate the shareholders on the increase in the year’s business. 
Their reoovery from the earthquake disaster had been, to say the 
least of it, most remarkable. Their business during the preeent 
year, во far as it had gone, continued to mske satisfactory progress. 
The re-building of Valparaiso had been commenced on an improved 
plan. The work would necessarily be slow; but there was no 
doubt that when it was rebuilt, it would be a finer and more 
prosperous city than it was before the disaster. 
The report was seconded by Mr. W. F. Jones, and adopted. 


Shanghai Electric Construction Co, Ltd. 


AT the meeting of this company, held at 54, Old Broad Street, 
Е C., on 18th inst., Sir ALFRED DENT, who presided, moved the 
adoption of the report (see ELECrRICaL Review, July 19tb, 
page 107), and in doing во referred to the progress 
that was being made with the undertaking. An agreement 
with the compsny which obtained the tramway concession in 
the French Settlement bad been come to under which they would 
have mutual runn ng powers over their retpective lines. The agree- 
ment was that the number of car-miles run by each company should 
be identical. As to the progress made by the French company, 
they expected to be ready early in 1908. Their cara were under 


construction in this country, and were exactly similar to this com- 


pany’s. With regard to the tramways on the Chinese Bucd and in 
the Chinese quarter round the native city, negotietions appeared to 
be at a standstill, but when the Chiness authorities saw the tram- 
ways running succeesfully in the English and French settlements, 
they would desire to bave them extended to their own streets. 
Regarding the anxiety of the small jinricksha men lest the 
tramway should destroy their living, he was more than confident 
that these men would tind the advent of the tramway a blessing in 
disguise, and they would then earn their money more easily. Now 
that the capital was fully paid up and the works were in a very 
advanced state of completion, the directors recommended that the 
` £1,000 shares should be split into 100 shares of £10 each. 


Electric Supply Corporation, Ltd. 


Тни directors’ report for the year ended December 31st, 1906, says 
that the gross revenne shows a steady and satisfactory improve- 
ment, avd, including the dividend from the Chelmsford Co., 
amounts to £7,285. After providing for debenture interest and 
other items shown in the net revenue account, there remains a net 
profit of £151. Durirg the year the supply of electricity was com- 
menced in Dumbarton, Hitchin and Falmouth, and 6,853 lamps 
bad been connected to the mains in those towns. The dividend 
received from the Chelmsford Co. &mounted to £1,873, notwith- 
standing a reduction in the price for energy and an additional cost 
wbich was incurred in providing increased illumination in the 

blic lighting of the streets. The six towns, Jedburgh, Melrose, 

lkeitb, Dollar, Exmouth and St. Andrew», produced a groes 
revenue of £3,730, compared with £2,061 in the preceding year. 
The Totnes undertaking is now working at a profit. The directors 
consider the growth of the business satisfactory. It will be seen 
from the figures below that in each town there has been a sub- 
stantial increase in the number of lamps connected to the mains, 
The tramway within the burgh of Dumbarton has since been com- 
pleted, and the line is now open for traffic. The provisional 
order for the tramway from Clydebank to Dumbarton, and from 
Dumbarton to Balloch, bas been confirmed by Parliament, and it 
is proposed to transfer this order and the burgh tramway to a 
company which has been registered under the title of the Dum- 
barton Bargh and County Tramways, Ltd. A Bill, authorising this 
transfer, has been presented to Parliament. The new company will 
repay to the Corporation the costs incurred, together with the 
outlay on the burgh tramway, and will contract to take its supply 
of electrical energy from the generating station at Dumbarton at 
satisfactory prices. The Bill in Parliament for vesting in the 
Corporation the various undertakings constructed and worked by 
the Corporation is unopposed, and is expected to be passed into 
law next month. This will give legal effect to certain agreements 
with local authorities, and will put an end to the existence of 
separate companies for Chelmsford and Totnes. The guarantors 
having paid the sum necessary, a final dividend for the year 1906 
was posted to the shareholders on January 14th last, and they will 


now provide the amount sufficient for the payment of an interim 
dividend at the rate of 5 per cent. per annum for the віх months 
ended June 30th last. The dividend warrants will be sent to the 
ahareholders on the 30th inst. 


BTATEMENT OF AMOUNT EXPENDED IN RESPECT oF TAY Vantocs UNDERTAKINGS 

OF THE CORPORATION, 
| Total capital 
expenditure to 


Town. December 31st, 1906. 
Carnoustie. . з v - Не Де "" "T £900 
Dalkeith .. Ба a г T F SA T 14,616 
Dawlish  .. = EN - T es E m 403 
Dollar - a " " sal T T YR 6,735 
Dumbarton lighting | e hs ed " 25,217 

T tramways .. T e МЯ zx s4 27,735 

бә county tramways - - " 2 5,115 
Exmouth .. " NS T A " E os 26,807 
Falmouth .. zu ne - € e^ m a 25,574 
Hendon = x.. 52 8 = A a E 1,064 
Hitchin  .. Ж EA us " Vi. NM г 14,219 
Jedburgh .. : is - i 5 x js 13,870 
Launceston sd M. P 3 si Le RT BMY 
Melrose А T m si 8 NS 68 10,154 
St. Andrews sa v js vs oe ae 22,084 
Sidmouth .. " - - M m is He 471 
Stevenage .. Ве e ve 3 v y4 A 255 
Teignmouth - " Е m 85 РЕ d 1,602 
Chelmsford undertaking И is - 59,161 
Totnes $5 13,504 
Total capital expenditure Е" £s І 271.921 
Total of preliminary expenses T - T - 15,993 


THE FoLBoWING GENERATING STATIONS WERE COMPLETED AND IX WORKIXG 
ORDER AT DECEMBER Slst, 1906 : — 
Lamps connected. 
(Equivalent in B c. v.) 


Bupply Increase 

commenced. 1906. lamps 
Chelmsford  .. " е T 1890 99,510 1,174 
Jedburgh `.. т - 24 1903 2,060 739 
Melrose .. oe Lon T ЧЕ 1904 2,545 316 
Dalkeith S эз T T 1904 3,796 1,151 
Dolar .. - - jm E 1904 1,6050 298 
T.tnes .. - е" 25 = 1904 2,555 660 
Exmouth х 85 9 ee 1905 4,742 1,992 
St. Andrews .. " is Ja 1905 7,993 4,791 
Hitchin .. i v .. April 1st, 1906 2,463 — 
Dumbarton . April 13th, 1906 8,474 — 
Falmouth . Dec. 5th, 1906 912 — 

65,652 


The Dumbarton Burgh tramways have been coinpleted and opened for traffic 
since December 81st, 1906, 


United River Plate Telephone Co., Ltd. 


THE annual meeting was held on Tuesday at Winchester House, 
Mr. J. Invinac Cou&TENAY presiding. In moving the adoption of 
the report (sse ErxcrBiCAL Review, July 12th, p. 69), he said ttat 
the results of the year’s working had fully justified the anticipa- 
tions he expressed at the last meeting. Throughcut the wide area 
in Argentina, extending from north to soutb, in which the com- 
pany's operations were carried ср, there was found to be a con- 
tinuance of the satisfactory progress the company had made in the 
past, and why should not that continue? The population was 
rapidly increasing, and they had to make every effort to keep pace 
with the demands of the public in the more important cities like 
Buenos Ayres, Rosario, &c., and to provide for the wants of the 
near future. What these demands were likely to be might be indi- 
cated by the position to-day of the telephone business in eome of 
the leading cities in older countries. They were actively engaged 
in Buenos Ayres in replacing their overhead lines by underground 
cables. Not only did it minimise the danger of loss and interrup- 
tion through any large fire occurring, say, in a busy portion of tne 
city, but it ensured a practical immunity from damage by storms. 
Each year, by means of the extension of their underground plant, 
pos-ible trouble from this source was being removed, and as the cost 
of upkeep of underground cables was not anything like so high as 
tbe upkeep of aerial lines, the company would resp an advantage 
in tbe latter respect also, and its underground plant would more 
firmly establish it in the city. In Rosario and Cordoba also а con- 
siderable number of overhead lines had been replaced by under- 
ground cables, and it was their intention to make similar cbanges 
in other important towns. А further improvement was beiny 
effected by the installation of common-battery switchboards on 
modern principles to work io connection with the underground plant. 
One large board had been erected and two others were in oourse 
oferection in Buenos Ayres. Already there was a marked improve- 
ment іп the service, which was much appreciated on the other side. 
The Rosario line had been opened for public service. This line, 
which was about 2:0 miles long, connected the city of Rosario and 
its neighbourhood with Buenos Ayres. The line tapped one of the 
richest grain-producing regions in the Argentine. e traffic was 
growing day by day, and would altimately be an important source 
of revenue. They had thus connected the two important provinces 
of Buenos Ayres and Santa Fe, and it was now not only possible 
for the company's subscribers as far north as Rosario, and even 
beyond that point, or as far south as Chascomus, to communicate 
directly with the Federal capital, but through the Buenos Ayres 
offices these extreme points could be put into communication with 
one another, and thus subscribers to the company’s system could 
talk over distances not much short of 400 miles, which, for South 
America, was а creditable record. Their relations with the Govern- 
ment and municipal authorities were of a friendly description, and 
as the country was becoming year by year more settled, they might 
look forward to a continuance of prosperity there. Argentina was 
developing in all directions. New industries were constantly being 
started. and there was no reason why the company should not con- 
tinue to share in the prosperity by giving the community a 
thoroughly good service at a reasonable rate. With regard to the 
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future, a company like theirs could not stand still. They could 
not forecast the future with absolute certainty, they must look 


ahead and provide for the future in as intelligent a manner as 


possible; and as a basis for estimates of this description, they 
naturally went to the experience of others, The speaker went on to 
refer to the wonderful progress that had taken place in the 
United States. In the United States there was approxi- 
mately one telephone for every 20 inhabitants; iu the 
United Kingdom one for every 90; in Germany one for every 
120; and in Argentina one for every 200. That would show 
the field they had to work, and the room for increase, and it 
also explained the reason of their expansion and constant need of 
new capital. The conversion of the 5 per cent. debenture stock into 
45 had been accomplished, and the company was now in an 
infinitely stronger financial position than heretofore. It was vital 
to the well-being of the company that adequate borrowing resources 
should exist. These resources did now exist, and would indeed keep 
pace automatically with any increase in the share capital. The 
extent to which in the future they might avail themselves of these 
powers would be dictated by circumstances. There would probably 
be an issue of ordinary shares in the late autumn of this year, and 
he had no doubt the terms would prove to be agreeable to the 
shareholders. Sir John Cavey, late Engineer-in-Chief to the Post 
Office, had joined the board of the company, and he was going out 
to South America this autumn for the purpose of making himeelf 
further acquainted with the business and affairs of the company. 
The visit would be productive of much benefit to the company. 
The capital had been increased by £100,000, by the issue of 20,000 
new ordinary shares in July, 1906. There was a considerable 
increase in the sundry creditors, which was accounted for by large 
purchases in connection with their underground work, the installa- 
tion of the common battery system, and the general extension of 
business. "They had added £10,000 to their reserve fund and £25,000 
to renewal of plant account. These reserves were most essential 
for the stability of the business. New capital expenditure made 
it imperative to keep an adequate ratio between capital expenditure 
and reserves. The capital outlay for the year, apart from real 
estate, had been £116,483. "This consisted of outlay in connection 
with the underground work, the installation of the common battery 
switchboards already referred to, and expenditure on new sub- 
scribers’ lines and instruments. The increase in the net profit for 
the year was £14,008. The directors recommen ded a final dividend 
of 5 per cent. on the ordinary share capital, making, with the 
interim dividend, 8 per cent. for the yenr. 

The motion was seconded by Mr. FRED. GREEN. 

A SHAREHOLDER asked whether they anticipated any formidable 
competition, and whether the reserve was invested in the business 
with the exception of the amount against securities (£58,000). 

The CHAIRMAN said that the sum named was invested in good 
class securities, and the rest was in the business. They had always 
had competition. This was not an age of monopolies, and it was 
perfectly certain that if they had not competition they would pretty 
воор have it, but small competitors were finding out that it took a 
long while to establish a telephone business. They had competition, 
and would probably have more, and they would meet it by giving 
the best possible service. 

Mr. F. Green was re-elected a director, as was also Sir John 
Cavey. 

The auditors having been re-elected, the CHAIRMAN moved a vote 
of thanks to the local board, the manager and staff in Argentina, 
and the staff in London. 

Sir JoHN GAvEx, in seconding, said it must be obvious that to 
manage a concern like theirs, in which the base of operations was 
several thousands of miles away from hend quarters, the London 
board was very largely dependent upon the loyal co-operation, 
energy, mastery of details, and the tactful handling of many 
delicate questions, of the local board, and their able and zealous 
officers who represented them in the Argentine. He bad had the 
pleasure of making the acquaintance of some of them, and he 
hoped shortly to get into close touch with the whole of them. He 
could speak very warmly of the manner in which the local office 
here was conducted by the secretary and his staff. 

A vote of thanks to the Chairman and directors closed the 
meeting. 


Metropolitan Railway Co. 


THE directors’ report for the half-year ending June 30tb, 1907, 
states tbat the total receipts (deducting this company’s proportion 
of the revenue of the City lines and extensions) have been £345,519, 
and the expenses £193,361, leaving a profit of £152,158. Compared 
with the corresponding half-year of 1906 (when the receipts 
included for three months the earnings of the line north of Harrow 
which is now joint), the receipts show a decrease of £43,495, and 
the expenses a decrease of £19,671. The net revenue account, after 
providing for the interest upon the debenture stocks and other fixed 
charges and the dividend upon the preference stocks, shows a 
balance of £17,624 available for dividend upon the ordinary stock. 
The directors accordingly recommend the proprietors to declare a 
dividend upon the ordinary stock, for the past half-year, at the rate 
of 10s. per cent. per annum, and tocarry forward £3,294. The first 
three months of the half-year compare with a period prior to the 
coming into force of the agreement with the Great Central Co. and 
the partial diversion of their traffic from the Metropolitan to the 
new Great Central and Great Western joint line. The falling off 
- in revenue is due partly to this cause and partly to the competition 
from the tube railways and motor-omnibuses. The Surplus Lands 
Committee announce that the dividend on the surplus lands stock, 
for the past half-year, will be at the rate of £2 158. per cent. per 


annum. By arrangement with the District Railway Co. and the 
tube railways, the fares by the Hammersmith and City line from 
Hammersmith, and from other stations in the west of London to 
the City were advanced on July 1st, and the effect on the receipts 
since that date has been satisfactory. It was felt that the fares 
bad, in many instances, fallen to an unremunerative level, and that 
concerted action on the part of the carrying companies concerned 


was necessary in order to restore the fares to a more reasonable 


basis. Throughout the half-yesr the working of the electrical 
plant and machinery has given every satisfaction, and “ the current 
is being produced at. а very low cost per unit." The increased 
services of trains on the Circle and onthe St. John's Wood line have 
been greatly appreciated by the public, and in the latter case have 
assisted the company materially to meet the motor-omnibus com- 
petition. The company’s Bill to provide for the establishment of 
a pension fund for their wages staff bas received the Royal Assent. 
The passengers carried during the half-year numbered 48,806,979. 
The half-yearly meeting was to be held yesterday, Thursday. The 
miles worked were 81 miles 76 chains, including 4 m. 17 f. foreign 
lines worked over. The statement of train-mileage is:— 


Half-year to Half-year to 


June, 1906. June, 1907. 
Steam passenger trains 572,840 197,718 
Electric passenger trains. 729.325 N, 182 
Goods and mineral trains .. 90,338 05,654 
1,398,508 1,173,504 


National Telephone Co., Ltd. 


Mn. GEOBdE FRANELIN presided at Hamilton House, E. C., on 
Tuesday over the meeting of the above company. А 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
July 19th, p. 107) the CHAIBMAN first referred to the lamented 
death of Mr. W. E. L. Gaine, the general mansger, and said that 
the arrangements for the future were that the board had asked him 
to accept the post of president, and he had felt bound to respond 
by placing such ability and energy as he possessed at the service of 
the company. The accounts presented to them were in the nature 
of an interim report. The figures for the first five months were 
absolutely correct, but the figures for June were estimates. They 
would find that the income accruing in respect of the business of 
the half-year was £1,314,790, as compared with 4, 195,151, 
or an increase of £119,639, which was a record increase in а 
half-year. Post Office royalties were £125,311, as compared 
with £113,348, an increase of £11,963. That leit them 
with a net income of £1,189,478 as against £1,081,803, an 
increase of £107,675. The working expenses had been £753,207 as 
compared with £691,737, an increase of £61,469. The net result for 
the half-year was £436,271 as compared with £390,065, an increase 
of £46,205. The half-year's income represented the earnings of 
428,703 stations, being an increase of 20,967 in the number of 
stations. In case they had not got the whole story in their minds 
he could convey it to them in a very few figures. First they had an 
increase in the income of £119,000 and an increase in the cost of 
earning it of. £73,000, which left them with an additional income 
of £46,000. То that they had a diminished sum of £5,000 carried 
forward, which gave them £51,000 more for distribution. Of that 
£11,000 was absorbed in additional debenture and other interest ; 
£30,000 in the increased dividend and dividend on new-issued 
capital; and £10,000 more had gone to reserves. A year ago he 
referrea to the fact that owing to the adoption of cheaper tariffs 
the average income per station had for some years been 
gradually falling. In 1900 the average income per station was 
£7 118. 8d.,and since then year by year it had been gradually 
falling until last year it had fallen to what he hoped would be the 
bottom, viz., £6 3s. 7d. per station. He was glad to be able to say 
that the average income per station during the first five months of 
the year had risen to £6 4s. 5d., and from this figure they might 
predict that tbe decline in the revenue per station, owing to the 
adoption of these cheaper and popular tariffs, had at last been over- 
come by the increased users, and if that were so there was no reason 
why the company should not look forward to a period during the 
remainder of their tenure as prosperous as they bad been having in 
the past, if not still more so. The percentage of working expenses 
had fallen from 63:94 to 63:32. Of the item of expenses: rents, 
rates and insurances had absorbed about £6,500 more; administra- 
tion and management, £22,000 more; and maintenance of lines 
and instruments, £29,000 more. The last item was a somewhat 
special one, and was due largely to the fact that they had to make 
certain payments to the Post Office in respect of underground wires 
which had been put down for the company under an agreement, 
and for which last balf-year they paid a rent of no less 
than £31,000. Had the company itself laid these lines, there 
would have been a charge for interest on the capital, but the 
expense would have beea less. For the first time they had been 
able to recommend a dividend on the deferred stock at the rate of 
6 per cent., the same as on the preferred stock, and he trusted 
shareholders would be satisfied that in doing so the board were 
doing their best in this matter of dividend distribution, always 
having in view a policy of prudence and the possibilities there 
miyht be in store for them. He thought the shareholders would 
think it satisfactory that they were able to do three things, viz.: 
(1) Pay a dividend at the rate of 6 per cent. on the new capital, 
which came in during the year; (2) increase the distribution to 
6 per cent. on the old capital; and (3) to increase the payments to 
the reserve fands. He believed that these things would give the 
shareholders hope and confidence with regard to the future. They 
would notice that the total amount of capital spent, including 
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£658,000 on land and buildings, was £13,659,277. Of this, 
£10,516,000 had been raised by preferred, deferred shares and 
debentures, leaving a balance of £3,143,000, which was brought 
into the sheet representing the difference between capital 
expended and capital raised. The stock of materials 
which was always an item that shareholders had criticised, was 
£395,766, much the same as віх months ago, and there was the item 
called “Special Replacement Account,” which now stood at 
£129,895, as compared with £189,475. That item was being rapidly 
written off, and it represented the sum to be charged to revenue in 
respect of underground works which had been undertaken in many 
of the large towns. It was decided to spread the cost over a 
number of years, andthey could see their way in 1909 to wipe it 
out altogether. Generally, on the whole of the accounts he could 
congratulate the sharebolders on the comparatively smooth waters 
in which they now found themselves. It was true that they were 
face to face with great responsibilities, and that they had before 
them a somewhat anxious time when they reflected upon what 
might happen in 1911, but he could not help thinking that if they 
adopted a policy of financial prudence there was no reason for 
undue alarm or unrest. They could be assured that the directors 
were fully alive to the responsibilities which rested upon them, and 
would do their best with the opportunities which were presented 
to them from time to time. The staff which the company now had 
of 17,500, and the shareholders body of 16,600 persons, indi- 
cated the area and the extent of their business obligations, and it 
would impress on the sharehelders that they bad a responsibility 
in supporting the directors in the difficult task they had before 
them. 

Mr. S. H. Sanps seconded the motion. 

Mr. CorLrss called attention to the fact that in the revenue 
&ccount, administration and management, office salaries and charges, 
operators' wages, depreciation of plant and material, &c., were under 
one head of £369,505, and the item of maintenance and renewal of 
lines and instruments stood at £242,004. He suggested that the 
item for depreciation should be stated separately, so that they 
might really know what they had got in addition to the reserve. 
Last time they met, the Chairman quoted the clause of the Tele- 
phone Committee with regard to purchase, but he understood that 
the Committee did not accept that clause. 

Mr. Stevens considered that the deferred shareholders were still 
being treated unfairly, inasmuch as the huge reserve fund which 
would probably by 1911 amount to £5,000,000, belonged to them. 
He suggested that they should issue some sort of script to 
be allotted to the deferred shareholders, so that, whatever the 
possibilities were, it would be certain they would get the benefit. 

Mr. Lea Змітн deprecated the discussion of such matters in 
public, and remarked that thejdirectors would not have recommended 
an increased dividend without good grounds for doing во. 

The CHAIBNAN hoped the shareholders would take the advice of 
Mr. Lea Smith, and leave the matter to those who were trying to 
steer the sbip. They alone had the full knowledge at their disposal 
to form a sound judgment of what was prudent. If there were a 
surplus after arbitration in 1911, it would belong to the shareholders, 
and no power on earth could deprive them of it. The board would, 
bowever, go to the arbitration with greater confidence and lighter 
hearts if they had the reserve unfettered. He did not think it 
wonld be wise to show the depreciation separately. 

The motion was carried and the retiring directors re-elected. 

Mr. FISHER moved: That, in consideration of the very large sum 
represented by the reserve fund and its prospective increase in the 
future, this meeting of shareholders is of opinion that before any 
further additions are made to the reserve fund, dividends at the 
rate of not less than 7 per cent. should be paid on the deferred 
stock, and recommende the same to the board of directors." 

The motion found no seconder. 

The CHAIRMAN said he could not help saying that Mr. Fisher did 
not understand the matter sufficiently. The peculiarity of that 
company was that day by day they were required to find fresh 
capital, and they had to raise it either from the shareholders or 
somewhere else. The more they paid away in dividends, obviously 
the more capital they muet raise at the other end. The great 
strength of the company now and in the coming few years was in 
the holding of this large reserve. Without it their position 
would not be nearly so strong. He must say the board were in a 
difficulty in discussing the matter with the Press present, but 
the best advice they could possibly obtain had been obtained, and 
it was to the effect that as they had only a few yesrs to run the 
reserve should be retained, for it would be a great strength to them 
when the time came. 


Telegraph Construction and Maintenance Co., Ltd. 


Mr. W. SHUTER presided at the half-yearly meeting held at the 
ofices on Tuesday. Owing to his slight indisposition, bis «peech 
was read for him by Sir James Pender. This said that at 
the meeting in February the directors reported that they were 
quite satisfied with the financial position of the company, and that 
they looked forward to the future with confidence. Since then 
everything had gone well, and nothing had happened which had 
caused them in any way to alter their views. They had carried out 
several contracte and had ontered upon others which were still in 
hand. Perhaps the most important work of the half year had been 
the making and laying of a cable between New York, Cuba and 
Panama, a length of over 2,300 nautical miles. The dontract for 
this cable was made in January last with the Central and South 
African Telegraph Co., of New York. They undertook to com- 
plete the entire cable on or before July 15th. Although the time 
was short considering the difficulty there had been in obtaining 
raw materials, and although the American Telegraph Co. increased 


the length of the cable, and requested them to lay some harbour 
cables which were in addition to the work contracted for, he was 
glad to say that they had received a telegram from their ship, 
the (Colonia, saying that the laying of the whole line from New 
York to Panama was completed at 8 p.m. on July 15th, thus leaving 
four hours in hand before the expiration of the agreed time. It 
had always been the policy of the company to respect its contract 
dates, and it spoke well for the ећсіепсу of their staff and 
organisation, both at the works and in their ships, that their con- 
tracts were carried out with such promptitude and success, and they 
all knew that work done quickly and well was done cheaply. The 
warrants for the interim dividend of 5 per cent. would be posted 
that day. 

Mr. F. R. Lucas, a director, in replying to questions, said 
that the Colonia was a very large ship with a great carrying power, 


. and they found that she could do her work so quickly that she 


could pretty well keep pace with the rate at which they could 
manufacture the cable. They found that they did not require two 
such large ships, and so they got rid of the -lnulia some time ago. 
The Cambria, a slightly smaller ship than the Co/on?a, was employed 
in repairing and renewing certain cables in the Atlantic, and she 
was pretty constantly employed in that way. The board had con- 
sidered the question of whether they should add to their fleet by 
building another ship, but there were always considerations to be 
stodied. It was rather an expensive time to build, and they 
did not want to have more ships than they were likely to be able 
to keep in constant employment. That large telegraph companies 
had their own ships went as a matter of course. They had a large 
Heet of ships in all parts of the world, and that did not leave much 
work to be done by a company like this in the way of cables main- 


tenance. They had another large contract for the Colonia to carry 
out as soon as she returned. It would involve a voyage to the 
Far Kast. 


The meeting closed with the usual votes of thanks. 


Central London Railway Co.—The directors recom- 
mend dividends at the rate of 3 per cent. per annum on the 
undivided ordinary stock, and 4 percent. per annum on the preferred 
ordinary stock for the half-year ended June 30th last; also for a 
dividend at the rate of 2 per cent. per annum on the deferred stock, 
this latter dividend only being payable when the result of the 
years working has been ascertained. 425, 890 is carried forward. 


St. James' and Pall Mall Eleettie Light Co., Ltd.— 
The directors have declared an interim dividend on the preference 
shares at the rate of 7 per cent. per annum, and on the ordinary 
shares at the rate of 10 per cent. per annum, for the half-year end- 
ing June 30tb. These are at the same rates as last year's interim 
dividemds. The share transfer books will be closed trom July 25th 
to August 7th inclusive. 


Neweastle-upon-Tyne Electric Supply Co., Ltd.— 


The directors have declared an interim dividend of 24 per cent. 


Hobart Electric Tramway Co.. Ltd.—The directors 


have declared a dividend of 5 per cent. 


Lancashire and Yorkshire Railway Co.— The 
directors recommend a dividend for the past half-year at the rate 
of 4 per cent. per annum, carrying forward £21,600. This com- 
pares with 4 per cent. last year, when £20,100 was carried forward. 


Kensington and Knightsbridge Electrie Lighting 
Co., Ltd.—The directors have declared an interim dividend on 
the ordinary shares for the half-year ending June 31st, 1907, of 
5 percent. Last year the interim dividend for the corresponding 
period was at the same rate. + 

Prospectuses,—Liectrival Distribution of Yorkshire, Ltd. 
—A Bradford paper says that applications are about to be invited 
for subscriptions for shares in this company, which was incorporated 
in 1905 for the purpose of acquiring and working electric lighting 
provisional ordera. The company has hitherto been concerned in 
electric lighting developments in many populous Yorkshire 
districts, all within the area of the Yorkshire Electric Power Co.'s 
&rea, and an agreement has been entered into with that company 
for a supply of power in bulk wherever possible. 

dumatra- Heli Rubber Estates, Lt/.—'This company is making an 
issue of 85,000 shares of £1 each. It is to acquire estates on the 
East Coast of Sumatra, of some 8,767 acres, of which 1,500 acres 
are planted with rubber and tapioca. There are now over 350,000 
rubber trees, of which 132,000, being six years old, are in course of 
tapping. 

Dublin and Lucan :.-ctric Railway Co.— The 
directors announce a dividend of 5 per cent. per annum on the 
preference shares, carrying £217 forward. 


Drblin United Tramways Co., Ltd.—For the half- 
year ended June 30th the directors recommend а dividend at the 
rate of 6 per cent. per annum, carrying forward £6,615. Last 
year’s dividend was at the same rate. 


Imperial Tramways Co., Ltd.—4An interim dividend 
has been declared at the rate of 8 per cent. per annum for the half- 
year ended June 30th. The dividend warrants will be posted on 
August 2nd. 


Liverpool Overhead Railway Co.—The accounts for 
the past half-year show an available balance of £8,128. The 
directors have resolved to recommend payment of a dividend at the 
rate of 5 per ceat. per annum on the preference shares which will 
absorb £3,676, and carry forward a balance of £4,452. Last year 
the dividend was at the same rate, and £3,797 was carried forward, 
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MARKET QUOTATIONS. 


Wednesday, July 24th. 


Latest Fortnighi's 
CHEMICALS, ёв. Price. Inc. or 
a Acid, Hydrochloric ee ee per owt, 6/- ee 
a [LI] Nitrio oe ee ee oe per cwt 99/- ee 
a LII Oxalio e es ee eo per owt ES /- * 
a „ Sulphuric .. - per ot hh А 
а Ammoniac, Sal per ct. . e 
а Ammonia, Muriate (crystal) . per ton £83 10 a 
we „ per юп £30 ө 
а а Bleaching powder .. ee „ per ton £5 10 wa 
a Bisulphide of Carbon ә .. рег ton £18 Ке 
а Borax. we ee es рег ton #16 Ж 
а Copper Sulphate 5% ee per ton £83 10 
а Le Nitrate ee ee ee per ton £84 * 
a „ White Sugar.. s per ton £85 эз 
а „ Peroxide .. ae .. per ton £82 К 
а Methylated Spirit .. .. per gal, 2/6 Бе 
а Potassium Bichromate, in casks per lb. в. x 
a Potash, Caustic (75/80 9%) per ton БЕ 
a „ Chlorate .. ә . per lb. ча. Уд 
a „ | Perchlorate А es рег lb. А iu 
a Potassium Cyanide vá per lb. па. . 
a Shellac s . per ct. 85 
a Bulphate of Magnesia "m ee рег ton 24 10 e 
a Bulphur, Bublimed Flowers  .. perton £6 10 e 
a i, 5 сә ee рег ton 65 10 ee 
a Lum . perton £6 s 
a Boda, Caustic ыс 70 % per ton £10 15 ix 
a x сое ix ee perlb. 84d. E 
a, stals vs per ton £8 6 2 
a dun ichromate, caaks per lb. Bd. Lr 
а „  Cyanide(basis 100%) .. per lb. Td. zè 
METALS, &o. 
b Aleana In ton lots .. per ton £200 өө 
b Wire, in ton lots .. perton £220 - 
b Bheet, in ton lota . per ton £210 T 
p ашы: metal ingots per ton 460 to £195 Е 
с Brass (rolled meta has 1 basia per Ib. $id. 14. dec. 
€ 99 Tube (brazed ee per lb. | га lid. dec. 
€ 90 solid . • ee per lb. . 17 d. dec. 
€ 957 Tube (br вд) oe ee per 12 vie a" 9955 
€ Copper s (Drag ee ee per ib. 4. dec. 
e (solid drawn) .. per lb. 1/04 4d. dee. 
9 Copper Bars (pest selected). рег ton 2112 #2 dec. 
g Copper 8h és es es per ton £114 £2 dec. 
9 [T] ee • . e per ton 4112 £2 4, со. 
e» (Bleoctrolytic) Bars ee рег ton £102 £5 dec. 
e ee ee Sheeta ee per ton £110 £5 dec. 
© n per ton £107 £5 dec. 
е a ry] H.C. Wire per Ib. id. dec. 
7 te Rod oe ee oe per Ib. 8/8 eis 
f Sheet ee ee ee per] e ee 
n German Silver Wire es ee per lb. 1/8 és 
h Gatta-percha, fine oe ee per lb. 5/8 to 6/6 .. 
h India-rubber, Para fine ee per lb. 4/1 Р 
i Iron, Charcoal Sheets. eo рег ton 8 és 
* „и Pig (Cleveland warrants) per ton 58/5 1/1 ine. 
i » Fo according to size per ton From £11 И 
i n Borap, вату ee ee per ton 41/6 to 50/. ee 
i oo Wire, galvanised No. 8 .. per ton £9 15 as 
p Lead, Eng шо, ө» ee рег ton £ dec. 
9 Shee өө ee per ton 422 7 6 5 / deo 
m Eren Wire No. эв ee e» per Id. 8 / eo 
g Merc per bot. £6 16 to 81 oe 
d Mioa (ба original омен) sman . per lb. ба. to ss 
d n 50 a lara per lb. 2/6 to 4%. ee 
d per lb. 4/6 to 8/6 € 
p Phosphor Bronse зе, plain oast carting! per lb. үңө 1/ : 
p per lb, 1/5 to 5% 
р " LT] rolled bar чүч aheet per lb. 1/6 to 1/10 .- 
o Platinum oe ee ee ee рег Og, 110/- 5/- ine 
Sl, Magnek sor d кю devi Per ton ace 
et, acc'd'g £0 pn per vé 
n bare А £15 to £40 vi 
g Tin, Block (Eng! T ee рег ton £185 
п, ire, Nos. 1 to 16 eo ee per 1р. 2/4 
p White Anti-triction 
" te ' brand per £56 to £80 » 
k Zino, Sh't (Vieille Montagne bnd.) per ton £29 5 
Quotations supplied by: 
a G. Boor &. Co. à Edward Till & Oo. 
b The British Aluminium Oo., Ltd, 1 Bolling а Lowe. 
e Thos. Bolton & Sons, Lid. k Morris Asbby, Ltd. 
d Е. ng & Bons. _ m W. T. Glover & Oo., Lad. 
e Bmith & Oo. п P. Ormiston & Bons. 
f Indte-Rubber, G. P. and Teleg. о Johnson, Matthey & Oo. ' 
| | р The Phosphor Bronze Go., Ltd. 


Works Oo., А 
g dames & Shakapesre, 


Calcutta Electric Supply Corporation, Ltd.—The 
units delivered to consumers.during the five weeks ended May 31st 
were 704,888 compared with 687,460 unite last year; for the four 


weeks ended June 28th the number was 577,338 in 1907, and 538,356. 


units in 1906. 


Anglo-Portuguese Telephone Co.—An extraordinary 
general meeting of this company was held on July 18th at 
31, Budge Row, E.C., Mr. C. Woolley in the chair, when resolutions 
altering the articles which were passed at the annual meeting held 
on July 3rd were confirmed. 


Montreal Light, Heat and Power Co.—A dividend 
has been declared for the three months ended the 9186 inst., at the 
tate of 6 per cent. per annum. 


BTOCES AND SHARES. 


Tuesday Evening. 
ANOTHER hiatus has occurred to check the course of Stock 
Exchange business which last week gave good indications of being 


. on the mend. For one reason and another—and most of the causes 


are more vague than plausible—the volume of investment orders 
has contracted, followed by what would appear to be the inevitable 
result, ashripkage in values. Weakness is once more apparent in 
many ofthe electricity supply issues, in spite of a batch of divi- 
dends satisfactory enough in the main. 

Railway markets are decidedly dull, and here the generally- 
advanced explanation is the progress of Socialism at the polls, as 
exemplified in the results of the Jarrow and the Colne Valley 
elections. There are, of course, other forces at work, but this 
political stick is the one most in favour for beating the lame 
market. At present electrical railway stocks are fairly firm, a 
drooping of two points in City and South London being natural 
after the quick rise recently experienced. The report, out last 
Monday, reads well, but it contains a plain hint that more capital 
will be wanted before long, and this formed a convenient platform 
from which to push the price lower. 

Incidentally, it may be boped that the City and South London 
will give its proprietors the opportunity for subscribing to what 
new issue is made. The company in the past has been amongst 
those who occasionally sold blocks of stock privately, and in this 
practice it can claim precedents from the London and North 
Western, the Great Westera, and certain other well-known railways. 
But, whatever advantages this system of obtaining money presents, 
it is one which rarely commends itself to the general body of 
proprietors, and for a long period it weakens the market in a way 
which is the reverse of desirable. 

Central Londons had not changed up to thie, Tuesday evening, 
but the dividend announcement is expected at any minute, and the 
estimates vary as much as 1 per cent., anythiag from 3 to 4 per 
cent. on the Ordinary being forecast. 

From the Metropolitan Railway report it is clear that the 
directors are at last working amicably with the various underground 
lines, which shou’d act as important feeders to the senior system. 
The Ordinary stcck at 46} is rather lower on the week, and District 
Ordinary declined a point to 124, despite spasmodic attempts at 
supporting the market. Underground Profit Notes maintain their 
improvement, the nominal price being left at 64-67. 

Charing Cross Preference, Westminster Preference, Chelsea 
Ordinary and City Lights Preference are all down a little on the 
week. The two Debenture stocks of the City Company, however, 
are both better, and Metropolitan 34 per cent. Debenture stock has 
been wanted, although the interim dividend is 3s., against 48. a 
year ago. Edmundson's Ordinary changed hands at 10s. per share 
soon after the report appeared. Sharp criticism is directed at that 
document on account of the paucity of information afforded. It is 
argued that the directors would have done better had they taken 
their fellow shareholders into more ample confidence, and, in view 
of the condition into which the concern has drifted, had laid a full 
statement before the proprietors with regard to the position, 
earning capacity and prospects of the Edmundsons' chief properties. 
Possibly the board has delayed making a full statement until the 
meeting, and it is to be hoped that the audience will have the whole 
state of the case, with the reasons for the present deplorable pass, 
frankly elucidated. 

Telegraph issues are very quiet. Anglo-American Deferred 
rallied, on the report, which does not state the amount of the 


depreciation in the list of investments. Eastern Telegraph 
Ordinary shed a point, and West India First Preference lost their 
4 rise of last week. The same fate befell Globe Preference, and 
Great Northerns added the 10s. previously lost. Therefore, on 
balance, the list is roughly “аз you were” a fortnight ago, the 
Anglo-American Telegraph Deferred stock showing the only 
material alteration. Marconi shares braced up 28. 6d. to 138, 9d., 
and several Debenture stocks are better. National Telephone 
34 per cent. Debenture has hardened 4, and quiet demand for 
Anglo-Portuguese Telephone Debenture—a stock always difficult 
to buy—raised the price a point to 1021, with very little of it 
on offer. 

Traction shares are irregular. Anglo-Argentine Ordinary at 83 
improved again, notwithstanding the first notes of dissent with 
regard to thé new proposals by which the shares become 10 per 
cent. Preference, and the Belgian syndicate takes a splendid profit 
for very little risk. Calcutta Trams were lower. There has been a 
little speculative buying of Potteries Preference at half a guinea, 
and later buyers had to pay 13s. 6d. British Electric Ordinary fell 
+, while the Preference rose twice as much, 24 and 7j 
respectively. 

Brush Preference are 28. 6d. lower, and Bruce Peebles Preference 
fell off to 34. Other manufacturing shares are firm, Crompton’s 
being better at 2; and Babcock Ordinary at 4 middle. British 
Aluminium shares are hardly so good, while British Insulated 
Ordinary at 7 are again better. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock |. 


Business done Rise * | Present 


Present or Dividends for the last Closing Closing week ended 
NAME. В Quotations Quotations 9. 
Issue. | 5һаге. four years. July 16th. July 28rd. м 
1903. | 1904. | 1905. | 1906 Hig hes t Lowest. 
25,000 | Amazon Telegraph 22 s shares, Nos. 1 to 25,000 10 Nil] Nil | Nil | in 3— 34 8— 3} "T 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil | Nil | 59% 5 % | 85 — 89 xd R5 — 88 zi 10 —1 613 8 
660,660 Anglo-American Telegraph .. Stock | 61s. Ms 33% | 35% | 62 — (5 62 — 65 Ps «à (4 5 19 3 
8,169,670 | Do. do. do. 6% Pref. * .. | Stock 6 96 6 | 6 % | 109 —110 149 —110 110 109 zu ‚ДЕ à 
3,169,670 | Do. do. do. Deferred Stock | 2s. | Nil | 49%, 20 — 203 20;— 21i 20,8 Awl +b 814 8 
50,000 Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 vA " 5 % a 100 —1 3 101 —104 - T +1 416 2 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 5 7%/18%18%,8% — 7 62— 7} і A y 510 4 
2,097,680 | Commercial Cable Stlng. 500 year 4 % Deb. 8 Sk. Red. Stock | 4 $ 49% |4914 9% 1 92 — 94 92 — 94 93 i 451 
16,000 | Cuba Telegraph . = 10 0 59,|595,|595|, 7— 74— 8 78 613 
6,000 Do. 10 % Pref. En- c Xe 033 10 |15 % [10 95 |10 % |10 95, | 154—1 151— 1 519 5 
12,931 | Direct Spanish Telegraph, Ord. К ә 5 49% 14% 14 %14 з 9— 3 5 8 6 
6,000 Do. do. 10 % Cum. Pref... 5 10% 10% 0 % 10 % | ы Si— 9{ 581 
30,000 Ро. до. 44 % Debs. ae? 50 43% | 44% | 4455 | 4495, | 98 —101 xd | 98 101 р * 491 
60.710 Direct United States Cable 20 13% 105 43% | 489% 163 — 16 151— 16 15} 24 ek 519 6 
57,000 | Direct W. India Cable, 44 % Reg. Deb., lto 1 200, R. 100 44% % 44 44%, | 98 — 100 xd 984—100} Y NS +4 40 7 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 75 |7% | 795 | 7% | 185 —140 184 —139 | 1833 | 1964 | —1 | 5 0 9 
2,000,000 Do. ‚ 84% "er Prot Stock. 100 8495 | 34% | 34% | 319, | 84 — 90 88 — 88 T $5 817 9 
1,896,706 Do. Mort. Deb. Stock. Red. Stock |4 „ 49 4% | 495 | 108 —105 103 105 8 16 2 
300,000 | Eastern Extension, 83 and China Tele. 10 175517 7% 17% | 18j— 198 133— 188 1375 134 5 2 9 
752,400 Do. К, % Deb. Stock . Stock | 4% | 4% 4 |4% | 104 —106 104 —106 А 815 6 
295,400 East £8. Afric. Tel., 4% Mt. Db., 1 to 3,000, red. 1909 | 100 4 % 4 % 4 % |4 % | 93 —101 99 —102 +1 818 5 
: 200,000 Do. Reg. M. Debs. (Mauritius Sub.) 1 $08,000 25 [44% 4% 98 —100 981—1 +#1] 219 1 
181,127 Globe. elegraph and Trust 10 | 54% | 5395 | 54% | 545; | 103— ч 10 11 11 10; 5 24 
181.127 Do. do. 6 % Pref.. й ..| 10 6% 169% 16% 16 5, | 188— 1t 134 — 14 lag| 1 EERE 
150,000 Wo Northern Telegraph, of core nhagen.. T 10 |15 % [24 % | 24% % | 834— 354 34 — 36 1 94i +4 511 1 
А Ках an rmudas Cable, Ist Mort. } 44% o c c - 
28,900 Debs., within Nos. Tori 000, Red. j| 10 |45 | Чо | $456 | ioo | 96 —100 ха | 996—100 б ® R3 a 
17,000 | Indo-European Telegraph xd M» 95 [10 9% [18 % |13 % 118% | 56 — 58 56-- 58 90 «á T 519 1 
241,380,400 | Mackay Companies Common  ..|$100 .. 11% 2 | 33% | 66 — 68 ха | 66 — 68 6211 
$50,000,000 Do. do. 4% Cum. Pref. .. 24 .. | 8100 ЖҮ" 4 4%, | 67 — 69 ха | 67 — 69 5151 
256,127 | Marconi's Wireless Telegraph . Yi - 1 Nil | Ni Ni «x — à E- 3 Я + Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. | $ 113% 45 % — 1 j Lfs . 1141 
86,492 Do. do. do. 5% Pref. 456515. I E " 5 0 0 
2,225,000 | National Tele hene, Pref. Stock у sa 100 6 6 6 6 % | 10? —111 109 111 110 io 5 8 1 
2,225,000 Do. Det. Stock Y is dk 100 5 5 % 5 % | 53% | 108 —110 108 —1!10 10% 1 5 0 0 
15,000 Do i». 6 % Cum. Ist. Pref. .. - 10 6 & 6% 16% 16% | 114— 184 114— 134 ats 4 811 
15,000 | . Do. do. 69) Cum. 2nd Pref. .. 10 6 1692 1691591 10 — 12 10 — 12 TI 103 1 x 
250,000 Do. do. 5 % Non-cum. 3rd P., 1 to 250,000 5 15% 15% 57 5 | 5 Ki 5%— 513 519 * 4 711 
2,000,000 | Do do. 34 % Deb. Stock Red. .. | Stock | 34% | 33% | 84% | 8 % | 944— 95 — 97 96 96 *4|8 110 
1,689,598 | Do. do. 4% Deb. Stock Red. : 100 4% 4 % |4 95 | 4 % | 100 —102 100 —102 101 1003 * 8 18 5 
179,313 HEN Telep. and Elec. 1 to 171,504, fully paid . 1 6495 | 64% |7 % |7 96 li 12 15--, 18 ба s "E 5 110 
50,000 do. do. 6% Cum, Prof. 1 169% |66 6 16% Iin— тА 10 — lá 4 > 2 I4M E 
100,000 р. до. йо. 4% Red. Deb. Stock . 100 is „ 147147 — 96 xd — 96 * $3 ё» 434 
100,000 | Pacific & European Tel., 4% Guar. Debs., 1 to 1 009 10 49% 4% 4 % 4 6,97 —100 xa | 97 —100 ss be ia 400 
11,8391 | Reuter's . i 8 5 „5 5 5 % 7 — 8 7 — 8 " $5 $á 5 0 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. s ..| 100 e .. | 44% | 4495, | 98 —101 xd | 98 —101 ; " 4 10 
8,167 | Submarine Cables Trust . ss .. | Cer 6% |6 % 6 | 6 9 | 127 —180 127 —130 is М: 4 12 4 
80,000 | United River Plate Telephone . 5 E 185816 7— 7 1— 74 Tek " 5 6 8 
40.000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 (65 „5 % 5 „5 . 5 — 5 5 — 5 T "T 4 10 11 
15,602} West African Telegraph, Shares 10 4% | 44% | 4 % 4 10 — 10 10 — 1 8' 3 
30,008 | W. Coast of America, 1 to 30,000 & 53, 001 to 53 008 2 Nil Nil | Nil | 24 14— làÀ— 1 a T: 9 12 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. S Sub. Tel; | 100 4%14%/14% |4% | 91 —100 xd 97 —100 T A B18 5 
A Western Telegraph, Ltd., Nos. 1 to 207,930 РА 10 7 Ф Т % T 55 [22 132— 144 xd| 138-— 144 13}5 138 419 1 
Do. 4% Deb. Stock Red. 100 | 4 4% |4 % 1a | 100 168 xà 100 —103 2 " 817 8 
88,821 | West India and Panama Telegraph .. d ah 10 Nil | Nil| Nil | Nil — Sa? iJ 10,6 Nil 
84,563 Do. ао. 6% Cum. 1st Pref. s ox] ee ae ee ee ТБ 8% | WB 7 71— "i ia » „к. СА Е 59 
4,669 Do. do. 6% Cum. 2nd Pref. TA 85 10 Nil | Nil | Nil | Nil 7 — 76 as а ha Nil 
теи, ро. do. 5 % Debs., Nos. 1 to 1,800 * 100 59558 ы. 5 % | 100 —103 ха 100 —103 x T - 417 1 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
270,000 ны Trams, Nos. 260,008 to 510,007. 5 | z | 8 96 | 8 % | 8 % 8)i— 8% | 81— 8j | 8% 82, | id 411 5 
260,007 Do. 54 % Cum. Prefs., 1 to 260,007 .. 5 53% | 54% | 54% | 53906 6 — 6 6 — xd 6 6 pou 4 8 0 
266,600 Do. Permanent, 6% Deb. Stock, 1888 | 100 6% 6 6 [6 9% | 131 —188 xd | 131 198 А ш Я 5% yx $7» 7 
ы 285,100 | Auckland E. Trams, 5 % 1st Mort. Deb. Stock .. | 100 |5%|5%|5% | 6% | 112 —1% ха | 102 —105 d 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000 . . А; 1 79% 20% 20 % 0 % 8— 4 Si— 44 78/9 | 77/6 ee) 4190 % 
100,000 | Ро. do. 695 Cum. Pref., 1 to 100,00 1 |6%|6%|6%|6 1%— 1% 14—18 на + 3*7 7 
38,000 | British Aluminium, Ord., 2,001 to 40,000 .. | 5 ыы 7 197 * 4j— bi ^" 2p 7100 
40,000 Do. do. 7 95 Cum. Pref via is 5 NE IT956517 2517 51— 5 5 — 513 — { 6 7 3 
Do. do "A"696 Cum. Pref 5 Nil] 6 6 6 5 — баха 5 — ЧЕ "7? 5 9 1 
20,000 Do. do. 4% Funding Certs. .. ‘a 5 is Dd e 4 P 4% Bi— 4i — 414 1 
258,000 Do. do. 5 % Ist Mort. Deb. Stock Red. | Stock 5 % | 5 95 | 5 5 % | 100 —103 100 —103 417 1 
300,000 Do. 5 % Loch Leven Debs - 100 id а i 55 98 101 v8 — 101 992 994 € 5 811 
400,000 | British Columbia E. Rail Def. Ord. Stock 100 6% 16% 16% 16 Ф 193 —128 193 —128 413 9 | 
300000 | 10. 5% Pref. Ord. Stock 100 5 & 5 ^ 54 | 6 % | 108 —112 108 —112 111 49 8 
1000 | Do. Cum. Perp. Pref. Stock 100 5 % 5 % 5 % 5 95 | 101 —104 101 —104 102 416 2 
238,000 Do. 1st Mort? Debs., 1 to 6,250 . 40 44° 44, | 4490 d5 100 —103 100 —103 ы 4 7 5 
220,000 Do. Vancouver Power Debs., 1 to 2, 200 100 4% se nta 4495 | 101 —103 xd | 100 —103 е E ~- 4 59 
133,301 | British Blectrie ” Traction ; 10 6% 16% 18 %[1 Nil -- 24— 3 57/6 si — Nil 
161437 Do. 6% Cum. Pref. 10 [6% 169% 16% 6 % "i— 7 7— 8 8 7% { + 710 0 
Do. as. 5 % Perp. Deb. Stock .. | Stock |5 % | 5% | 5 95 | 5 % 100 —108 100 —103 hi M ii 417 1 
410,178 | Do. do. 44 % 2nd Deb. Stock Red. | 100 .. | 44% as 44% | 78 — 81 18 — 81 791 611 1 
100,000 | British Hiit tec and Er E Cables i 5 8 |8 % 18 10 64— 7 62— 71 7А 678 + 617 11 
100,000 | Do. о. um. Pref. 5 |6% 16% | 6% | 6 | 51— 6 51— 64 5 5 416 0 
500,000 | Do. do. 13 5 Ist Mort. Deb. Red... | 100 44% | 49% | 44% | 101 —104 101 —104 xd | 103 1024 » ae? 
British Thomson-Housto 10b Ist Mort. Debs. .. | 100 44% | 44% 8) — 93 89 — 3 T ^ Ps 416 9 
r тў " 5 6 %% Ni| N1| | 1— 48 TE е a d Nil 
016,953 Do. do. 4% Mort. Deb. Stock ae 100 49% 149% 149% 14 58 — 63 58 — 63 $e xx МА вто 
1, 50,000 : Browett, Lindley & Co., Ord. и ТИ ЕП АП o ИИ, 0 140 E ET Meo Nil 
50,000 |} Do. do. 6% Cum. Pref. . 24 £1 Ni | Nil |- NA] .. 14/6 to 15/6 118 to 15; | 9 Nil 
^ 105,731 | Brush кагы ‘Engineering, Ord., 1 to 105,731 `. 2 Nil | Nil | 24% | Nil $ 1— 1 7/6 * Nil 
150,000 Do. do. Non-cum. 6 % % Pref. Е 2 686 6 Nil — 1$ 1— 12 13/9 | — $ Nil 
125,000 Ро. do. 44 % Perp. Deb. Stock `. | Stock | 4 % | 44% | 44 4% 83 — 91 88 — 91 à A РА 4 1811, 
125.000 Ро. do. % Perp. 2nd Deb. Stock.. | Stock | 44% | 44% | 44% | 4 71 — 94 xd |,71 — 74 82 85.2 3 
100,000 Buenos Ayres & Belgrano, 1 to 100,000 5 8-% |4 % |8 8% 4i— 42 44— 48 86/- 84/4 8 8 7 
40,000 Do. do. А" 6% Cum. Pref., 1 to 40,000 5 6%16%/6%/6 41— : 41— 63 * 5 14 3 
27,500 | Do. ао. « B" doe 1 to 27,500 5 65 6 16% 6% 45— 4i— 6 5 5 14 3 
1 Do do. 5 % Deb. Stock .. 100 5 5 % | 5 e 5 105 —115 xd | 105 —115 * е 4 611 
190,000 do. 5 95 2nd Deb. Stock 100 5 0 5 % 5 5 % | 10) —193 xd 100 —103 F ee 417 1 
в 137,610 | Calcutta Trams, 1 to 137,610 5 16%/18%/8 8 "— 7à— "à 72, ж me E САТ 
30.000 Do. 69% Cum. Pref., ; Nos. 1 to 29,890... 5 жый ns bg 5 % pa bà— * ә 5 Жа 
350,000 Do. 44 % 1st Deb. 8 ‚| 100 | 44% | 44% | 48 945 102 —106 102 —106 1048 є 4411 
25,000 | Callender's Cable Construction nae "pce P 12495 12% |15 9% |15 94 — 1 1 10 i 6 13 4 
300,000 Do: о 44 lar Mo t. Deb. Stock Red. Stock 4t a “ax | ae oe PM um sty | i4 
о ог é | 44% | 1754—1074 xd | 1054—107 ii 489 
491,222 | Cape E. Trams., 1 to 491,222 1 10 Ф 5 % ХФ dea — 4 Ти - Nil 
450,000 | Castner- Бена. Alkali, 1 to 450,000 j| 4 & 4 & 6 & B 96 12 — 1% la 18 25/6 6 111 
724.988 Do. 43 % 1st Mort. Deb. Stock | 100 | 44% | 44% | 4 0 97 —102 488 
911 Centra] London n Railway, "Cg Stoc A .. | Stock | 4 4 & 4% | 4 73 — 15 73 — 75 ul 6 6 8 
544,216 Do. 90% Pref. Stock .. же | Stock | 4 4 3 12 92 — 94 92 — 94 93, 4 51 
544,216 Do. E Def. do. .. | Stock 4 4% |4 4 53 — t6 58 — 06 54 es кб 7 210 
1,490,000 | City and South London Railway " 50 .. | Stock | 29% 475 13 | 28% | 49 — 51 47 — 49 50} 47 —2 469 
85,000 айына йй Nos. 1 to 85,000 — . з 24% | 25% | 2490 5 % 14— 2 1g— 24 | 439 418 | + 5! 61711 
{ 6 95 1st Mort. Reg. Debs. to 5 5 
100,000! 0 Ho % | 5 96 | 5 96 "E 934— 963 x3 | 931— 964 ә | 638 
* Unless otherwise stated, all shares are fully paid. { A period of nine months. From Manchester Share List. 
— 3 * 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.— (Continued) 


Stock $i Closing Closing Business done | Rise +' Present 
окп NAME. or а о Quotations Quotations week ended or Yield 
; Share. gestus July 16th. July ird. July 23rd, 1907. | Fall — | per cent. 
ba 1908. | 1904. | 1905. | 1906. Highest!Lowest. £ s. d. 
260,000 | Dick, Kerr & Co., 1 to 260,000 T 1 .. 10 % [10 % 11— 1 )Jà— 18 | 6 3 1 
805,000 Do. do. 6 % Cum. Pref., 1 to 305,000 es 1 6 6 16% — 1 1— 1$ | 416 0 
294,150 Do. do. 44 % Deb. Stock : .. |* 100 44% | 44% | 44% ч, | 100 —108 xd | 100 —103 v 475 
60,000 | Dublin United Trams. (1996), 1 to 60,000 .. 10 | 54% {6% | 6% 6 | 184—144 184 — 145 z 429 
59,987 Do. 6% Pref. between 1 and 60,000 | 10 616% 16% 16% | 18— 14 18 — 14 s 498 
99,261 | Edison & Swan Utd., “A” shs., £9 pd., 1 to 99,961 5 N 2v 44% | .. là— i ^m 18 9 110 
17,139 Do. MS shares, 01--017,189 ' .. 5 N 2% 4% 2— 2 2— 94 р к 8 69 
319,475 Do. 4% Deb. Stock Red. 100 4 4% 14%] 4 & аз — 85 xd | 83 — xd X ; 414 2 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all ра. 100 5 5 % 5 05 | 5 89 — 92 89 -— 92 к "E 5 8 8 
112,100 | Electric Contruction, 1 to 112,100 . 2 4% | Nil] Nil Y — * їл 13 à T Nil 
31390 | ро. do. 7 Cum. Pref., 1 to 31, 00. 2 7% 7% 7% .. | H— B li- nu zs — 1 |1039 
25,000 | General Electric Co. (1900), 5 5% Cum. Pref. NS 10 45% 5 5 % 6 8 — 8 8 — н m .. ,{ 17 8 
200,000 Do. do x, Mort Deb. Stock |4%/4%/4%/4 93 — 96 92 -— 95 н | 514 8 
78,000 | Gt. N. & City Rail. Pref. Ord. SAPE, 1 78,000 10 3% 4% 4% [4 2 — 2 — a = ; 20 0 0 
96,000 | Greenwood & Batley, 7 У. Cum. Pref. 10 7177 7 101 — 1 103 - 10 es а 618 4 
90,000 Do. do. 5% Mort. Debs. os p 100 5 * 5 5 |5 12 —108 102 108 T i 411 1 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. ке 5 [|15 % 15 % | 15% [15 114-- 1 114— 1 12 А 6 0 0 
200, 000 Do. do. v% Pref. 5 44%, | 44% | 44% 4 5 — 5 5 — 5 b ч 8 17 3 
150,000 Do. do. 475 Mort. Deb. Stock | Stock | 44% Ho 44% 1064 - -107 1054—1079 1054 4 83 9 
50,000 | India-Rubber, Gutta-percha & Telegraph Works. 10 10% | 5 95 | 10% {10 15 -- 16 15 — 1 ^ vs | 6 60 
37,500 ‘Liverpool Overhead, Railway, Ord. .. 2 10 12% | 14% | Nil | N 14— 33 là- 1 T З Nil 
10,000 |+ Do. Pref., £10 paid us 10 5 159% 5 % [69% 64— 13 5] — 7 ; : ; 618 4 
600,070 London United ee (1901), 1 to 50,00 M 10 6 % 3 , 8 — 7 — 7 З E id 88 7 
899,930 Do. do. 60,008 to 100,000 . 10 6 8 61 — 7 -E 7 " s N 5 2 2 
125,000 Do. do. 5 % Cum. Pref., 1 to 125,000 10 5% 5 5 15 71— вў]ха — 6 EPA ад a 614 8 
1,331,000 Do. do. 4 45 Ist Mort. Deb. Stock 100 % 4 4 514 841 — N 84 -- 88 : zs : 4 10 11 
314,016 | Metropolitan Electric Trams., Detd.. 8 1 | Nil | Nil | Nil | Nil — Й 3 2 Nil 
500,000 Do. do. 5% Cum. Pref... 1 50515165155 L5 — 1 — as X 419 9 
350,000 Do. do. 45 K, Deb. Stock Red. | 100 .. | 449% | 449 | 4 94 — 97 xd — 97 m sa 4 10 11 
30,000 | Peebles (B.) & Co., 6% Cum. Pref., 20,001 to 50,000 5 " 6%|6%|6 81— 4j 92— 4} hs : 72 3 
245,500 | Potteries E. Tre. m s - 1 5 159 |14914 5— $5 "EP" " Ар M- 6 8 0 
245,500 Do. 5 % Cum. Pref. 145 55 159 lsg] d— 1 f- gtk | me | 10 | а 1,5, 
245,000 Do. "m; X, Deb. Stock А .| 100 44° | 44% | 44%, 500% 95 - 98 95 — 98 * la КЕ 41110 
37,850 Telegraph Construction and Maintenance . 12 20 X 15 % [15 % [16 81 — ЁЗ 31 — 83 31$ 691 
150,000 4% Ded. Bds., 1 to 1,500 Red., ia 100 44% 4% 4% 99 —102 ха | 99 —102 Ё " 818 6 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. S. Nts. Ei . 5 * 5 65 64 — 67 64 — t7 ba Le 793 
66,666 | Willans & Robinson, i to 30,000 & 80,001 to 116, 666 5 3 | Nil] Nil] .. 11— 1 11— 12 КК - Nil 
66,656 Do. 6% C. P., 80, 001 to 80, 000 & 125, 001 to 141,666 5 6% Nil Nil — 8 — 4 70/74 +} Nil 
946,574 Do. 4% lst Mort. Deb. Stock A 100 4 1% 4% 44% | 77 — 81 76 — 2s —1 5 0 0 
ELECTRICITY SUPPLY COMPANIES. 
| | 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 . - 5 15% 405 d 41- 6} 4- 5: | ё 24 549 
70,000 do. 45 K lst.. deb. stock Es 100 44% | 49% | 44% | € 98 --100 98 —100 | w .. | 410 0 
29,798 Brompton & Kens. Elec. Lt. Sup. s Ord., 1 to 20,000 5 10% 110 % [10 % | 1 74— H 71— st * T 6 1 B3 
10,202 Do. do. 7% Cum. Pret. 5 7 17% 175 7 H- Е — " T 424 
336,876 | Central Electric Supply 4% Guar. Deb. Stock . 100 4%14%14% 4 99 102 99 —103 85 - B18 5 
80,000 | Charing Cross and Strand Electricity Supply : 5 8 8% 5 | B BA— 4 BÀ— 4 bi d 6 5 0 
80,000 Do. do. do. 43 % Cum. Pref. 5 d na 44% i 4 — 44 4 — 44 80/- 2 T 5 0 0 
80,000 Do. “City Undertaking " 44% Cum. Prf. 5 4% 4% 4% | 4 Bp-- 4 — 4 x » u 
427,400 Do. do. 4% Deb. Stock Red. 10 475 40 | 1*6 | 4 95 .— $8 95 — 98 * $ 418 
19,436 | Chelsea Electricity Supply, Ord. $$ 5 6 | 6 % ni 88-- 4% -- 4} e Р 5 0 0 
175,000: Do. do. 44% Deb. Stock Red. .. | Stock | 44% | 44%, % 102 —105 101 — 104 0 45 9 
70,595 City of London Elec. Lighting, Ога. 40,001 -— 110,595 10 5 16% | 6% |в 9 — 10 xd 9 — 10 P" 6 0 0 
40,000 Do. 6 % Cum. Pref., 1 (о 40,000 .. 10 6% 16 6 [в 11 — 12 104- - 114 e$ et — 1 5239 
400, 0007 Do. 5% Db. Stk., Serip. (isr. at 115) all pd. 5 % 5 5 % 5 12011233 121 —124 i t +4 |4 0-8 
800,000 Do. 449, 2nd. Db. Stk., Prov. Стів. du pa; 100 44% | 44% | 44% | 44 95 -- 98 96 — 99 98 96% +1 4 10 11 
40,000 | County of Durham Electrical | Power, Ord. . 5 4% |£3 70 4 % | 4 — 6 44— 5 Y е 8 400 
50,000 do. : 5 а, Pref. 5 5%15% 15% | b — 5 44— 6 à ee 5 00 
40,000 | County of London Electric Lighting: Ord. 1-—40,000 10 4 & 44% 5 % | 6 7— 8 7-- 8 7h F 6 5 0 
40,000 Do. do. б % Pref., 40,001—60,000 10, | 6 % |6 Ё 6 |6 % | 104—114 100—114 11{% ar 5 4 4 
400,000! Do. do. * Deb. Stock Е $3 ae ils 4445 106 — 109 106 —109 " Se T 42 7 
400,000 Do. do. { % 2nd. Deb. Stock . Stock | 44% | 4496 | 44% 98 — 96 94 — 97 95 94 *1 412 9 
80,000 | Edmundson's Electric Corporation, Ord. Shares . 5 799517906 |4 95 | Nil à— 1 i— 1 10/- ? 11 0 0 
80,000 Do. do. %, Cum. Pref. А 5 6% 16 6 3 % 1— 2 1— 2 51/3 А 15 0 0 
850,000 Do. do. 43 'X, Ist Mort. Deb. Stk. 100 54% 44% | 44% d$ 76 — 81 xd 76 — 81 А 611 1 
10,000 | Folkestone, 1 to 10,000 . E ; 5 154% | 549 | 54% — 3) 4i— bj | 5 8 5 
10,000 Do. % Cum. Pref., 1 to 10,0% õ ᷑ꝗ9—!ßgl³ |. 5 Lo e 15% 15%] 5-- 5 5-- В 415 8 
90,000 Do. T ^X, Ist Deb. Stock у 100 43% 44% 43% 95 £8 101 98 101 417 % 
19,000 Hove, 1 to 13,000  .. T 5 % | 8% | 9 05 | 9 d 61— 74 6412 
21,000 | Kensington and Knightsbridge Electric Ord. : 5 12% |12 % [10 , |10 % : 84— 94 5 0 0 
90.000 Do. do. do. 4%, Deben. Stk. | Моск | 4 4% 4% [4% 96 — 99 — 99 4 5 1 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil 13% 14% 4 % 1g--- 24 18 +4 5 12 8 
. 70,000 Do. do. do 6%, Pref. .. 5 6 % 6 6 % 6 % 4i- 5i 41— b е: $ 517 1 
374,395 Do. do. 4% lat Mort. Deb. Stk. Red. | Stock | 4 9% 4 % 14% | 4% | 98 -- 96 93 — 6: 93 418 9 
200,000 | Metropolitan кечпе Supply, 1 to 100,000 . » 5 ur 10 110% | 8 % m 91 d 63 6 645 514 8 
. 16,121 Do. % Cum. Pret. 1—71,106 .. is 5 44% 96 | 44% 44-— 11 B} 53h a 4 5 9 
220,000! Do. X, 1st Mort. Deben. Stock eS ex 44% | 48% | 45% 108 —107 103 —107 2 gs 4 4 1 
250,0001 Do. 84 % Mort. Deben. Stock Redein. | Stock | 34% % | 94 5 8 86 11 87 - 12 +1 816 1 
250,000 | Midland Electric Corporation, 44 . lat Mort. Deb. | 100 45% | 44% | 44955 1 4 05 — {8 96 --- 98 a 41110 
67,991 | Newcastle-on-Tyne es 2 5 8 88 8 96 11— n 71 — 72 ; 5 8 3 
75,000 Do. 5% Pref., 1 to 15,000 bs К 5 5 % 5 5 % ue 5-- fl — 8 І » Р 48 4 
10,852 | Notting Hill Electric Lighting .. T т 10 0% 7 | 7375 1% 111— 124 114— 12 | T ; 600 
20,000 | Oxford, | to 96 and 407 to 20,310 ix - ts 5 64% 7 „ 7 | & 5g— eg 541— 6ğ К я T 6 911 
50,000 Do. 4'X,Deb.Stock .. ex 100 4% 1% 14 J, 4 t5 — 97 95 — 97 ; 705 , 4 2 6 
40,000 | 8t. James’ and Pall Mall Electric Light, Ord. ye 5 145% 14% 123% |10 * 8 — 9 8 — 9 ; я ^ 511 1 
20,000 Do. do. 7% Pref. 20,081 to 40,080 5 7 7 7 |7% 64— 73 64— Th А : ; 418 4 
150,0001 ро. до. 33 J, Deb. Stock Red. 100 33% | 3455 | 3 5 84% 86 — 91 86 — 91 і | 8 16 11 
12,000 | Sinithfield Markets Electric Supply, Ord. .. 5 49149 [4 9%, 1 )— 14 à— lh г " oe Nil 
50,000 Do. do. do. 4“, Deb. Stock | Stock | 4 A 4 % 4% 14%] 78 — 77 73 — T1 МЕ Н - 5 811 
65,000 | South London Electricity Supply, Ord. T 5 8 * 4 , 149% 18 % )i— 11— 21 59 А 6 13 4 
120,000 | South Met. Elec. Lt. & Power, Ord. .. 8 m 1 Nil Nil | 24% | 28% i- 2 22 S 8 6 8 
117,968 Do. do. 7'5 Pref. .. 1 „ 17% 17% [7 5 14— 1 14— il 54 | 5 110 
200,000 Do. do. 4 % lst Deb. Stk. | 100 43% | 44% | 49% | 44% | 100 —103 100 .—103 oh s 47 5 
80,000 | Urban Electric Supply, Ord... 5 59% 15% 5% 15 e là— 291 14— 2 s 2d ae 30 
50,000 Do. do. 5% Cum. Pref. 5 59% 159% 5 % | 5 2— 8 2— 8 А Use eh 8 6 8 
200,000 Do. do. 44% lst Mort. Db. Stk. Red. | 100 .. | 44% | 4495 | 44 94 — 9] 94 — 97 - Ld ; 412 9 
110, Westminster Electric Supply, Ота. .. : 5 184395 [14 % |18 19 9 — 10 9 — 10 9 94 " 6 0 0 
81,279 Do. do. 44 % % Cum. Pref. 5 59% 5 5 43 58— 58 6— 5} bel a — è 4 110 
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THE ELECTROSTATIC CAPACITY BETWEEN 
A VERTICAL METALLIC 
CYLINDER AND THE GROUND.* 


By A. E. KENNELLY ARD S. E. WHITING. 


IT is well-known that every problem of the electrostatic capacity 
of a condenser formed by any pair of conducting surfaces, and 
separated by a uniform insnlating medium, is equivalent to a 
corresponding problem of the electric conductance between the 
same, similarly placed, pair of surfaces, separated by a uniform 
conducting medium. The solution of either of auch a pair of 
problems immediately leads to the solution of the other. 

Ik, therefore, we desire to predetermine the capacity of a pair 
of conductors in definite geometrical relation, when the computa- 
tion cannot be effected by ordinary rules, we msy construct a 
model of tbe geometrical system, either on the same dimensional 
scale as the original, or upon & conveniently reduced scale, sub- 
stitute a uniform conducting solution for the dielectric, and measure 
the conductance between the conductors as electrodes. This con- 
ductance will co nd to, and determine, the capacity of the 
original system considered. 

As an example, we may consider the familiarly simple case of 
& condenser formed by two opposed parallel metallic disks of 
diameter very large com d with the distance between them. 
If the surface of each disk be s sq. cm. and the distance between 
them be / cm., the well-known formula for the capacity of the 


system, ignoring the irregularity at and beyond the edge of the 


disks, is: — 

c= E , И centimetres or abstatfarads, (1) 
where « is the specific inductive capacity, or inductivity, of the 
medium, and c is the capacity in absolute electrostatic units, which 
may be abbreviated into abstatfarads.” 

The conductance offered between the same similarly situated 
disks, separated by a conducting medium of conductivity у mhos 
per centimetre, is well known to be 

zy. > mhor, (2) 
where 7 is numerically equal to the conductance of a centimetre 
cube of the medium between any pair of parallel faces, or 


y= 5 mhos per centimetre, (3) 


where p is the resistivity of the medium in ohm-centimetres, and 
is numerically equal to the resistance of a centimetre cube of the 
material between any pair of parallel faces, expressed in ohms. 
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The capacity in abstatfarads, or centimetres, of the dielectrically- 
d system is, therefore, related to the conductance in mhos 
of the conductively-separated system by the formula: 


5 uas ËL, 

Pos 1 g re g мич (4) 
This formula is quite general in application, and is not limited 
to the particular case of plane parallel disks above considered. 
The two conductors may have any form and relative disposition. 
If 9 is expressed in abmhos, y must be expressed in abmhos per 
centimetre and p ia abeohm-centimetres. 

If the pair of conductors on which the measurement of con- 
ductance is made, be a perfect model of the condenser n times 
reduced in linear scale, so that every centimetre in the actual 
condenser is represented by 1/nth of a centimetre in the con- 
dactance model, then we know that the conductance of the model 
will thus be reduced n times below the value that would be 
obtained with a system of full size. Consequently, if 9’ be the 
observed conductance of the small model, the value of g to use in 


formuls (4) will be 
g = ng’ mhos. (5) 


If the capacity of & system of conductors is capable of being 
readily computed by known formulas, it is unnecessary to resort 
to a conductance measurement. If, however, the geometrical 


K 
c= 


From the Electrical World and Engineer (slightly abbreviated). 


1 
system of the condenser is too complex to permit of a computation 
being made, it may be convenient to avoid constructing the actual 
condenser, and to construct in its place a small scale conductance 
model, for use in connection with formula (4). The capacity may 
then be reduced to its value, c, in "abfarads," or absolute 
electromagnetic unite, by the relation— 


c c 
Cay = „а = x [уа abfarads, (6) 
where v is the speed of electromagnetic waves in free ether 
(3 х 10 cm. per second). In farads, 


E | 
Cy = Су X 10° = 9 x 101 farads (7) 
The capacity of a condenser formed by a long conducting 
cylinder, supported perpendicular to, and not far away from, an 
indefinitely extended horizontal plane surface, does not seem 
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Fia. 3.—SECTIONAL ELEVATION OF THE CONDUCTANCE-MODEL. 


to have been worked out mathematically. This case is of prac- 
tical interest, since it corresponds substantially to that of a 
cylindrical vertical antenna, or aerial, in wireless telegraphy. The 
geometrical conditions are indicated in fig. 1. A conducting 
cylinder of radius r cm., or diameter d cm. and length / cm. is 
insulated from the level conducting surface of the ground с с by 
a vertical distance Л cm. The length / is large with respect to 
^ aud d. 

It is known that the capacity of a long straight cylinder of 
length / cm. and radius r cm. in free space, remote from other 
conductors, may be computed as the limiting case of an ellipsoid 
of revolution by the formula: 


cs s 1 abstatfarads. (8) 
2 log. Б | 


This is the formula frequently used for estimating to a first 
approximation the capacity of a cylindrical vertical in wireless 
telegraphy, of the type indicated in fig. 1. The distributions of 
electric flux and potential around such a limiting ellipsoid, remote 
from other conductors, are represented in fig. 2, where 4 в is the 
thin vertical cylinder, with a length of 100 diameters. The equi- 
potential surfaces are confocal ellipsoids of revolution, and are 
confocal ellipses in section, as shown. Their successive potentials 
are 38, 27, 19, 14, 10°5 and 8 per cent. of the potential of the axial 
ellipsoid, or vertical wire. The dotted lines represent electric flux 
рага and are confocal hyperbolas. It is evident that the flux is 
irected equally above and below the plane P р. ; 

On the other hand, if we bring the wire a B close to the ground, 
as indicated in fig. 1, the distributions of flux and potential become 
disturbed. The flux becomes denser in the lower portion of the 
system near to the ground, and the equi-potential eurfaces are 
squeezed together underneath the wire. 

It seemed desirable to ascertain experimentally how far the 
capacity is increased above the value given by formula (8) when 
different lengths of insulated vertical cylinder are employed at 
short distances above the ground. Instead of attempting to make 
these measurements of capacity on a reasonably large scale, with 
cylindrical conductors out of doors, a small-scale conductance 
model was used in the laboratory, with copper electrodes immersed 
in a large tub containing dilute copper sulphate solution. The 
arrangement of the model is represented to scale in fig. 3. A B is 
& tub of fibrous insulating material At the bottom was placed 
a disk р, of copper, 54'2 cm. in diameter and 1:59 mm. thick, 
connected by an insulated wire to a terminal c. A vertical copper 
wire w w, connected to terminal к, rested on the centre of the 
copper disk, being insulated from the same by a small flake of mica. 
A glass tube T T, fitting fairly closely to the wire w w, could be 
moved up and down or clamped at any position, во as to expose any · 
desired length of the wire w w to the solution which filled the tub 
up to the level r. " 

The specific gravity of the copper sulphate solution was 1:03 at 
10° C., and the measurements were made at temperatures near to 
10° C.. The resistance between the vertical wire w w and the 
disk D was measured by Wheatstone bridge, using the terminals c x. 
Readings were taken to ''false zero," or polarisation-current zero 
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on the galvanometer scale, so as to minimise the disturbing 
influence of polarisation E. x. F. on the observations. The measure- 
ments were made with two vertical wires in succession. The first 
had a diameter of 2:5 mm. and.the second a diameter of 0:965 mm. 
The results are given in the curves of fig. 4, in which the abscissas 
represent the lengths of the exposed vertical wire, and the ordinates 
the observed conductances, or the reciprocals of the resistances 
observed by Wheatstone bridge, after correcting for leads. "Thus, 
with 13 cm. of the 2:5-mm. wire exposed, the conductance observed 
was 0:20 mho. 

In order to bring the two series of observations of fig. 4 into 
comparative relation, each is referred for convenience to an enlarged 
model supposed to have a cylinder diameter of 100 cm. The values 

iven in fig. 4 are referred to this particular assumed size of model 
бу the formula (5). The results appear in fig. 5, where the circles 
represent conductances derived from the 2:5-mm. wire, and the crosses 
represent conductances derived from the 1-mm. wire. The two sets 
of conductances are seen to be in fair agreement, and the curve is 
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FIG. 5.— Cox DpUcraxcRES REFEBBED TO a CYLINDER 1 METRE 
IN DIAMETER. 


intended to represent them jointly. Thus a vertical cylindrical 
conductor 80 metres in height and 100 cm. in diameter, insulated 
from а correspondingly enlarged horizontal disk, and deeply 
immersed in the same copper sulphate solution, would offer a 
conductancs of 108:8 mbos. 


(To be continued.) 


ELECTRICAL ACCIDENTS DURING 1906. 


As mentioned last week the annual report of the Chief Inspector 
of Factories and Workshops for the year 1906 has been published, 
and, as usual, it contains an interesting and exhaustive report by 
Mr. G. Scott Ram, H.M. Electrical Inspector of Factories. It 
appears that, in electricity supply stations, there were 208 non- 
electrical accidents, eight having fatal results, and 37 electrical 
accidents, of which two were fatal. 


The electrical accidents reported show only a very slight increase 
over those of the previous year. In regard to Class 2, cleaning or 
repairing live“ switchboards, which includes one fatality and 13 
non-fatal accidents, it is often open to doubt whether the work could 
not have been done at a time when the pressure might have been 
cut off. In the fatal case, the man was repairing switchgear, close 
to other live and unprotected switchgear, against which he 
stumbled ; the pressure was 10,00) volts. Two accidente from 
short-circuit occurred to persons when taking measurements of 
" live" switchboards with metal rules. Another befell a man when 
making a sketch of a sub-station, by coming into contact with a 
“live” switch at 10,000 volts pressure. 

Electrical accidents at private electrical generating stations 
numbered 14, five occurriog at switchboards to men engaged in 
ordinary rontine work (mostly due to faulty design of apparatus), 
and four to men who were cleaning, repairing, &c., at “live” 
switchboards. 


The following is a list of reported elec- 
aes А trical accidents in factories, engineering works, 
Factories. Е 
Non-fatal. Fatal. 
(1) (а) Arcing of switches. ids кт ss 28 — 
(b) Arcing of fuses 7 " € but 10 — 
(2) Arcing at fuses, when replacing fuse wires 14 — 
(3) Unprotected conductors, switches, terminals, 
fuses, &c. T Sos T" Es s 11 1 
(4) Faulty apparatus (other than switches) me 37 2 
(5) Working on live conductors :— 
(a) Skilled persons... vu yes o 19 1 
(b) Unskilled persons... a - 7m 5 — 
(6) Flashing at motor brushes when adjusting... 9 — 
(7) Electric travelling cranes :— 
(a) io pieds electrical] apparatus in 
riving cage ... E" ss aes 3 
(6) Faulty apparatus ... 3 — 
(c) Carelessness se "m ee ki 9 — 
(8) Miscellaneous accidents in testing electrical 
apparatus in course of manufacture... 5 22 1 
(9) Miecellaneous  ... . dub e i eee i 21 3 
Total 191 8 


In this list there is a considerable increase overthose of the previous 
year, the number having risen from 122 to 199, or oyer 60 per cent., 
including eight fatalities against four in the previous year. The 
increase is scarcely to be wondered at in view of the greatly 
extended use of electricity, and to the fact that the necessity of 
proper precautions being taken is often not realised by the occupler, 
who accepts the lowest tender for his installation without bein 
aware that the price is low because the apparatus is inferior an 
often without elementary safeguards. "There is little, if anything, 
new in the nature of the accidents." 


Writing again this year on various dangerous 

‘í Thoughtless- conditions of electrical plant which he has come 
ness or across, Mr. Ram says: “ Whilst in some cases 
Neglect.“ they are excused on account of being merely the 
survival of old installations, perhaps considered 

good at the date of their erection, in others, the plant being of quite 
recent date, there can be no excuse on the acore of antiquity, and 
there would appear to be none on any other grounds than those of 
thoughtlessness or neglect. Perhaps the most striking example is one 
which I found in an important generating station for public supply 
in regard to а switchboard for three-phase working at 6,000 volts 
pressure, which had recently been erected and putto work. This 
switchboard was apparently satisfactory so fat as the working plat- 
form was concerned, but the various passage-ways in connection with 
it were a series of death-traps. Опе long e had on one side 
rubber-covered cables at 6,000 volts without any protection by 
metallic sheathing or casing, and on the other, exposed live 
terminals at the same pressure at frequent intervals. The floor of 
thelpassage was of iron and 2 ft. 4 in. wide. The bus-bar galleries 
were even less inviting. In one of these there was on one side of the 
passage-way sheet metal for protecting glass water resistances, used 
in connection with the spark-gape. On the other sideat about 1 ft., 
2 ft. and 3 ft. from the floor, respectively, were the three bare and 
unprotected bus-bars at 6,000 volts. The floor of this passage-way 
was of iron and the clear width was about 18 in. In another the 
passage-way was a little wider on account of the absence of spark- 
gap resistances, and the edge of the iron flooring was fenced with an 
iron railing ; there was, therefore, a passage-way about 2 ft. wide 
with the bare 6,000-volt bus-bars on one side and the iron railing 
on the other. One would naturally suppose that such passages were 
never intended for use when the bus-bars should be alive, but such 
restriction did not appear to have been contemplated, as half-way 
along the gallery the bus-bars were divided by means of plug 
switches, with the idea that the two halves of the hoard might be 
run together or from independent generators. No means of access 
was, however, provided for getting to these plug switches other than 
along the p e-way described. Even assuming that the 
attendant should safely reach the plug switches there was 
no room for him to work them, the iron railing being less 
than 2 ft. away. These plug switches were heavy, and would 
necessarily have to work stiffly in the contacts in order to make a 
good connection, and would, therefore, require a strong effort to 
work them. There was exposed live metal within 3 or 4 in. of the 
handles, and the bus-bars were, of course, close to; the combined 
arrangement being such as to offer a great and totally unwarrant- 
able riak in operation. The safeguards, usually present in switch- 
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boards for extra high- pressure systems of this kind, for preventing 
danger of accidental contact with live metal, were conspicuous by 
their absence, whilst the narrowness of the passage-ways and the 
provision of earthed metal to stand on provided all that could be 
wanting to contribute to a maximum degreeof danger. Other new 
switchboards in connection with the same undertaking exhibited a 
like disregard for safety." It is difficalt to account for apparently 
reckleas want of thought in cases such as this, where the danger is 
so obvious and of such serions kind, i.c., sudden death to the unwary 
attendant, particularly in view of the importance of the undertaking 
and the high standing of the makers of the apparatus. 


The risk of personal accident is closely asso- 
ciated with that of breakdown of the supply, 
and it is often a matter of surprise that it is not 
more carefully guarded against as a pure matter 
of business. Want of foresight is frequently apparent in the arrange- 
ment of switchboards ; thus, again, at the new generating station of 
an electrical power supply company, furnishing electrical energy 
for working tramways and for power purposes in collieries and for 
general supply in several townships—a class of supply which must 
necesserily be maintained night and day—the main high pressure 
switchboard was so designed that it could not be made dead for 
adjustment or repairs in sections; consequently in order to carry 
out any work upon it in safety, the whole supply would have to be 
shut down. In practice it would probably not be shut down, and 
anv repairs or other work would be carried out at a considerable 
risk to the workers—a riek which could have been entirely obviated 
by а proper design of switchboard in the first instance. 


“I noticed various other points of greater or 

Points Over- less importance which had been over-looked in 

looked in New new stations. For example, in a generating 
Stations. station of a local authority for providing con- 
tinuous current at 440 volte, the switchboard 
was placed so that it might have had plenty of clear space behind, 
but the advantage was entirely lost on account of rods and cables 
being fixed across во as to completely block the pagsage-way. In 
another case of new work in a large station, a glass-tiled floor had 
been laid behind the switchboard. The glass floor was only 20 in. 
wide, and at the sides the iron framework projected an inch above 
the glass, thereby nullifying to a great extent the safety, as regards 
insulation, provided by the glass“ 2 
In sub-stations, both new and old, Mr. Ram 
Dangers in found many cases where safety had been 
Sub.-stations, insufficiently provided for, and some where the 
means intended to procure safety added con- 
siderably to the dangers. In some colliery sub-stations, where it 
was important that the supply should be available continuously, the 
bigh-pressure switchboards were arranged so that it would be 
impossible, without great danger, to carry out any repair or adjust- 
ment unless by completely shutting down the supply. In two 
cases he found that the consumers' medium pressure switchboards 
were within the sub-stations, regardless of the Board of Trade regu- 
lation that the sub-stations should be in the sole occupation of the 
supply authority. These sub-stations were supplied at 10,000 volts 
pressure, three-phase. The 10,000-volt conductors were of bare 
copper. The transformers and high-pressure switchgear were on 
one side of the room and the consumers’ switchboard on the other, 
with only a few feet.of space between them. The arrangement of 
exposed high-tension conductors was dangerous in apy case, and 
particularly so in view of. the consumers’ employés having 
access. "'I made strong representations as to the dangers and as 
to the breach of the Board of Trade regulations, and it was 
agreed that the power company’s men should alone have access 
until suitable screens had been erected to entirely shut off 
all the high-pressure side of the room. The consumer, however, 
employed an electrical engineer, who, perhaps, did not agree with 
my view of the danger, at any rate, as applying to himself, and 
contrary to the instructions of his employers, he, a few days later, 
went into one of the sub-stations and walked against a 10,000-volt 
conductor. That he was not killed was due to the fact that the 
current did not pass through a vital part of his body, but he was 
very severely burned about the legs. Subsequent inquiries showed 
thst this man had been previously employed in & high-tension 
generating station, and should therefore have been fully aware of 
the dangers. This fact merely emphasises the necessity of proper 
protection beiug provided equally, whether skilled or unskilled 
persons have access." 

In some lese recent transforming sub-stations, Mr. Ram found a 
form of protection provided for the high-pressure switchgear, which 
distinctly added to the danger. The switches and bus-bars were of 
bare metal exposed, but the whole switchboard was surrounded by 
an iron cage with a door. When any switching or replacing of 
fuses became necessary, the attendant would therefore have to go 
into the cage, which was so confined that he would inevitably be 
in contact with its iron bars, thereby being in contact with 
eartb, and would besideg have insufficient room to work in. In 
some other underground chambers, far too small, he found some 
survivals of a bygone age in the form of protection of the high- 
pressure terminals of the cables by metal covers or bells. The 
terminals were bare, and in order to get at them for any purpose, 
the bell, which was heavy, had to be lifted vertically with a very 
steady hand, or it would touch the terminale. An earth wire was 
attached to the bell, but in one case this wire proved to be very 
much alive! | 

In motor-generator sub-stations the inspector found numerous 
cases of the high or extra-high pressure coils of the motors being 
insufficiently protected. Adequate fencing of these machines is 
seldom provided. Accidents have occurred through men putting out 


Want of 
Foresight. 


their hands to steady themselves and touching the high-pressure 
stator coils when examining the lubrication of the bearings. In 
some continuous-current sub-stations the motor converters are 

laced with a passage-way between them of less than 20 in. and 
having their exposed high-pressure terminals sticking out into the 
passage-way on each side. 

The practice as to employment of persons in sub-stations is one 
which varies considerably. In large sub-stations having moving 
machinery it is customary for at least two persons to be employed 
simultaneously. There are, however, examples where from motives 
of economy only one person is employed at a time. Thus, in two 
large sub-stations Mr. Ram found one men employed alone in each. 
The incoming supply was three-phase at 6,000 volts. The one man 
had to attend to the working of the plant, consisting of two motor- 
generators, one for traction and one for general supply, and three 
switchboards for the high-pressure, traction, and general supply 
with a secondary battery. The starting up of the motor-generators 
was accomplished by barring them round with a plank. The 
question is whether, in view of the nature of the work and its 
attendant dangers, one man should be left entirely alone. 


On factory premises, says Mr. Ram, “I found 


Exposed the usual examples of exposed switches, ter- 
Switches and minale, &c., in dangerous positions; that is to 
Terminals. say, in places where a person who might acci- 


dentally touch the live metal would be in con- 
nection with earth, either by standing on damp ground or iron floor- 
plates or otherwise, and would consequently obtain a severe shock. 
One particularly daogerous type of switch ap to be a universal 
favourite. It has two or more blades, hinged at one end, and held 
together at the other by & bar of insulating material, on the other 
side of which is the handle. The insulating bar is attached to the 
switch blades by studs or screws having heads or nuts on the handle 
side, and generally close to the handle. In the better makes of these 
switches these nuts or studs are covered by insulating caps, or are 
sunk in the bar and covered over with insulating material, but 
usually they project above the bar in such & way as to be naturally 
in contact with the hand of a person grasping the handle. The con- 
nections of the switch are variously arranged. In some the blades 
of the switches are only alive when the switches are in the “on” 
position, in others the connection is through the hinged ends and 
the blades are always alive. The studs are therefore always alive 
when the switch is on,” and in some cases also when it is off.” 
The danger is obvious. When the studs are close to the handle, 
as is frequently the case, a person may touch both studs with his 
band when working the switch. The switches are often used as 
motor switches with 440 or 500 volts across the studs, with the result 
that the operator is likely to get severely burned. When, as is 
often the case, such a switch is fixed over a damp floor or over iron 
floor plating, there is the additional danger of a serious shock to 
earth. In a previous report I described a fatal case of shock due to 
such a cause. The current was alternating, 250 volts. The victim 
was going to stop a motor. He touched one of the studs with his 
little finger in grasping the handle of the switch, and although the 
latter was of insulating material, he could not release his hold or 
pull the switch “off,” and was killed. I refer to this accident 
again, as the particular type of switch is being constantly supplied. 
I found them in new installations in factories, on cranes in docks, 
in electrical stations, &c., in dangerous positions. І also found 
them in use as high-pressure switches in sub-stations, 2,000 volts 
across the studs, and placed in dangerous situations where the person 
using them would be in contact with an earthed transformer case. 
A more dangerons trap could hardly be devised.” 

Questions as to guarding overhead transmission wires occurred 
in connection with a large private installation. The supply was 
by a three-phase system at 3,300 volte. The wires ran alongside 
and over roadways and footpaths and places where people were 
working. Some system of protection against falling wires seems 
necessary at such pointa, but none had been provided. 


“ All the fatal accidents reported as having 
Dangers of occurred on factory premises were due to shock 
Low Pressures. from alternating current, at various pressures 
down to 200 volts, no less than four occurring at 
the latter pressure. It is customary when fatalities occur at such 
low pressures for people to say that the victims must have had weak 
hearts. This view, however, is seldom confirmed, the post-mortem 
examination often proving the contrary. The danger with low 
pressures depends upon the path of the current through the body and 
the kind of contact. People who are responsible for electrical instal- 
lations do not sufficiently realise the hidden dangers of low-pressure 
currents, and hence the weak heart theory is brought out at every 
inqyest, but until recently I had never heard of it being seriously 
put forward to account for a fatality where the pressure exceeded 
5,000 volte." | 
"TI have reason to think that а number of 
Accidents not accidents from shock do not get reported. I 
Reported. happened to come across a man recently who 
owned to having been in hospital for several 
weeks as the result of a shock received whilst working on a 10,000-volt 
switchboard. The accident had not been reported. 16 occurred in 
an electrical power company's generating station, but the man was 
working for a contractor. Possibly the contractor assumed that the 
power company would report it and vice versá. The question of the 
responsibility for the safety of contractors’ workmen when working 
in an electrical station I have referred to in a previous report. It 
is certain that the oontractor's workman is often requircd to do 
work of a hazardous nature without adequate supervision. It is 
probable that under the new Notice of Accidents Act many more 
electrical accidents will be in future but at present the 
provisions of this Act seem to be very little known." 
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The following is a list of electrical fatalities 

Shock Fatalities occurring during the year, including those not 

Tabulated. reportable under the Factory Act, so far as 
Mr. Ram has been able to ascertain them :— 


ELECTRICAL FATALITIES IN 1906. 


———— ei ee MÀ 


Voltage Probable 
Date Place of vo wee | System. 
system. shock. | 


Reported under the Factory Act. 


SS eei Ld 


April | Wednesbury ... ee 350 200 Alter. 3-phase 
May | Belvedere ..| 8,000 | 8,000 ‘Alter. 1-phase 
June , Blaina e T 440 250 Alter. 3-phase 
July | Wednesbury ... : 5,000 , 3,000 Alter. 3-phase 
July Leeds. 280 200 Alter. 2-phase 
Sept. | Brimsdown ... .. | 11,000 | 6,500 Alter. 3-phase 
Sept. | Derby... es iis 200 200 Alter. 1-phase 
Nov. | Ramsbottom... 400 | 230 Alter. 3-phase 
Dec. | Scotstoun  ... TN 350 200 Alter. 3-phase 
Dec. | Burnbank 11,000 ! 6,500 ‘Alter. 3-phase 


On Mains of Electrical Supply Undertakings. 
Board of Trade.) 


| Near Glasgow ... | 10,000  — 3.phase 
Mining.’ (Reportable to H.M. Inspectors of Mines. 
Probably incomplete.) 


(Reportable to 


July 


Jan. | Lower Duffryn Coll. 3,300, — Alter. 3-phase 

Jan. Cadeby Colliery  ... 500 | — (?) 

May | Emily Mine. — — ? 

July | Cwmneol Colliery ... | 3,000 — | Alter. 3-phase 

July | Cwmneol Colliery .. 3,000 — | Alter. 3-phase 

Aug. | Dean & Chapter Coll. 500 — (?) 

Railways and Tramways. (Reportable to Board of Trade.) 

March | London—Notting Hill! 5,000; — Alternating 

Gate (Central Lon- 
don Railway) 

March Heywood  .. ваг 500 — Continuous 

July | East Ham — Metro- 600 — Continuous 
politan District | 
Railway | 

Aug. | Byker—North-Eastern 600 — Continuous 
Railway 

Sept. | London—Mansion 600 — Continuous 
House Station, Dis- 

| trict Railway 
Sept. | Darlington ... sak 500 — | Continuous 
THE CLARK PORTABLE WIRELESS 


TELEGRAPH SET. 
By A. FREDERICK COLLINS. 


Tue Signal Corps of the United States Army has been using for 
some time past a new type of portable wireless apparatus, designed 
by Mr. Thomas E. Clark, of the Clark Electrical Engineering Co., 
of Detroit, Michigan, and the following data will serve to indicate 
the ee and dimensions permissible for this exacting class o 
work. й 


Fic. 1.— GENERAL ARRANGEMENT OF THE APPARATUS. 


Differing from the military installations furnished by the 
Gesellschaft für Drahtlose Telegraphie, of Berlin, to the German 
and Russian Armies, wherein the transmitters and receivers are 
mounted on carriages, the Clark portable equipments are intended 


to be conveyed on the backs of mules if vehicles are not available, 
while the individual units are sufficiently small to be carried by 
hand if circumstances require it. | 

The portable sets аге made up of four units, the storage battery 
and the aerials. The transmitter and the receiver are enclosed in 
oak cases with strong shoulder straps attached for carrying. The 
first transmitter unit contains the induction coil, and the outside 
dimensions of the case measure 84 in. in height, 21 in. in length, 
and 83 in. in width, while the weight is 60 lb. The second trans- 
mitting unit includes a Morse key, interrupter, and other appliances; 
the case containing these is so arranged on hinges that when it is 
unlocked it may be folded back, and ready access to the different 
parts may be had. This unit has a height of 8 in., a length of 
16 in., and a width of 94 in., the weight being about 30 lb. 


Variable Aerial inductance 
s Primary inductance 


- 


C Adjustable Condenser 
Capacity 


Fic. 2.— TRANSMITTER CIRCUITS. 


The third transmitting unit йр ш a battery of from two to 
four half-gallon Leyden jars mounted carefully in an oak case, and 
this also contains a step-up transformer and an induction coil with 
aerial switch and ground plug connections. Placed in the top part 
of this case is a shelf arrangement, so that, when the apparatus is 


-used, the shelf supporte the rear part of the case, permitting it to 


be turned upright and forming а base for the hard rubber columns 
on which the transformer and induction coils rest. The height of 
this case is 154 in.; length, 204 in.; width, 72 in.; and ite weight 
is 20 1b. 

The receiver consists of a unit having an outer and an inner 
case; the former is made of a special waterproof canvas provided 
with a heavy leather handle and straps, catches, lock and key. The 
inner case is of quartered oak, the instruments of the receiver being 
mounted thereon. The dimensions of this unit are: height 10 in., 
length 14 in., width 20 in., and its weight is 201b. The four units 
are easily carried by two men, thus conforming to the specified re- 
quirements of the United States Signal Corps for field work, se | 
mauceuvres, for vessels when repairing cables, and for fire an 
control signals in target practice. Fig. 1 shows the apparatus 
assembled ready for use, aud figs. 2 and 3 show the connections. 

The transmitter is divided into two parts, one containing the 
induction coil and the other the subsidiary apparatus, such as the 
interrupter, key, &c. Flexible conductors, with brass plug-ends, 
are provided for making the connections, and this is done by 
inserting the plugs in the spring-jacks at the 
end of the coil case and the condenser case 
marked “coil.” The leads from the batteries 
are connected to the binding posts on the 
condenser case designated line.“ Anyone, 
however inexperienced, can make these con- 
nections, since all that is necessary is to make 
good contacts. 

The spark-gap and rods on the coil case 
are easily slipped into their respective hard- 
rubber sapporting pillars, and when pushed 
home make firm contact with the terminals 
of the secondary beneath. There are two 
sets or pairs of iridio-platinum contacts on 
the interrupter; the small contacts make 
and break the circuit supplied to the magnet 
coil, and cause the armature to vibrate 
entirely independently of the current sup- 
plied to the primary coil, while the large 
contacts interrupt the current supplied to the 
primary coil. | 

The condenser switch ie placed in the 
upper right-hand corner of the condenser 
case, and is employed to regulate the 
capacity bridged across the large contacts 
of the interrupter. The condenser is of 
the adjustable type, so that it can be varied 
in accordance with the amount of current 
used. The pole-changing switch is in the 
upper left-hand corner of this case, and is 
used to change the direction of the current geross the spark-gap of the 
coil, if so desired. The operating switch is below the pole-changing 
switchboard, and is used to turn the current on and off the primary 
coil, independently of the Morse key. The interrupter switch is 
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below the condenser ewitch, and controls the operation of the former. 
Both of the preceding switches are of the indicating snap type, and 
when the coil is not in use they should point to off.” 

The wires leading from the coil to the Leyden jar battery are 
connected directly to the condenser and coil, and thence to 
the high-frequency terminals. The proper length of the spark- 
gap can be ascertained by the nature of the spark. It should be 
small enough to prevent the appearance of a yellow flame or 
stringy spark. The gap should be about ? in., and the spark white, 
thick and solid. 


The aerial wire and ground connections are made with insulated | 


connecting cables and aerial switch and ground plug terminals; the 
aerial switch is of the double-throw type, enabling the aerial to be 
used for either transmitting or receiving as desired. The aerial and 
ground cables are provided with plugs to fit into the aerial switch 
and the ground connections of the transformer. For the aerial 
wire 500 ft. of No. 14 bare stranded and tinned copper wire is used. 
This can be arranged in the best manner for the work and condi- 
tions. The ground cable is attached to a wire netting which can be 
spread out on the ground or dropped into water, or, if longer trans- 
mission is desired, it may be buried. A good ground is a very 
essential feature to accurate signalling. 

Storsge batteries for supplying energy to the transmitting coil 
are arranged as portable as possible; these consist of 12 cells in 
three cases of four each. The batteries will stand a charging rate of 
8 amperes for 10 hours. The current used is approximately 
4 amperes at 20 volte, though this wattage varies a trifle according 
to the adjustment of the breaking points of the interrupter in the 
primary circuit of the coil. 

The portabie receiving instrument case is divided into two parte, 
i. e., the case itself, and the top or cover. The cover is hinged and 
held down by two catches on the sides. On the top of the cover all 
the receiving instruments are mounted, the connections being 
made on the underside so that the wiring is concealed. Fig. 3 is a 
diagram of the connections. 


A, Aerial plug terminal; o, Ground terminal; s J, Spring-jack for plugging in 
telephone receivers; м P, Microphone with M, and M, showing granular 
carbon and mercu 
phone circuit; 8, Switch for microphone circuit; c o, Coherer; v n, Ad- 
justable non-inductive resistance to adjust the sensitiveness of the 
coherer at the ning gap: ga, Switch coherer circuit; в, Relay; Ba, Battery 


between the electrodes; B,, Small battery for micro- 


relay circuit; B}, Battery and attention bell circuit; кв, Relay bell for 
calling attention of the operator when station is called; sor, Solenoid, 
which is connected across the magnets of the attention bell, and which 
operates small armature ої coherer not shown in drawing; Ss, Switch for 
attention bell; N 1, and Nig, Non-inductive coils; с, and ca, Small con- 
densers to prevent arcing at the relay points. 


Fig. 3.—REcEIVER CIRCUITS. 


The receiver includes a relay with split core wound to a resist- 
ance of 1,000 ohms. The tongue of the relay is held in a definite 
position by means of fine adjustments, which are easily made. 
Ihe magnet windings and core may thus be brought closer 
to the tongue of the relay, an advantage when working with a small 
amount of current. The calling, or filings, coherer is constructed 
so that the filings are arranged magnetically. The coherer proper 
is attached to a hard-rubber base, and has connecting points fitting 
into a hard-rubber receptacle, making it easy to remove it and sub- 
stitute another if it is desirable to do во. 

The coherer gap is sub-divided so as to make a multiple surface 
as shown in the sectional drawing, fig. 4. Referring to the 
diagram, fig. 3, it will be observed that by means of the adjust- 
able non-inductive resistances arranged on either side of the 
coherer circuit it is possible to vary the sensitiveness of the 
coherer circuit at the filings gap, and also to vary the surface of 


the electrodes and filings, and, finally, by this means, the resistance | 


of the relay circuit may be adjusted within certain limita. 


Mounted on а hard-rubber receptacle, which holds the coherer. 


socket, are two upright brass supporting rods connected electrical! 
with a solenoid form 4 


ed of magnet wire wound on а hard-rubber 


core. The terminals are attached to two binding poste, and these are 
adapted to slide over the supporting rods, and can be secured to 
any point. At the bottom ofthe solenoid is the coherer, fig. 4, and 
inside the hollow rubber core and the glass tube of tha coherer is 
a small armatare, the point of which normally rests upon the 
filings. | 

When the filings cohere, the relay circuit is closed, which, in 
turn, closes the attention bell and solenoid circuit. When the 
windings of these are energised, the bell rings, the coherer arma- 
ture is magnetised, and, in consequence, is drawn up, when the 
circuit through the coherer is broken, and the relay is released. 
The adjustments of the relay, solenoid and attention bell are all 
simple and easy to manipulate. Mounted on the cover of the 
receiving case is also a relay switch, and a bell switch for opening 
these circuits; when the call bell is not in use, these switches 
should be open. 

It is evident from the above that the coberer described is avail- 
able only in connection with the call bell. To equip this set with 


Fig. 4.—CaLLING COHERER. 


a simple receiver, there is mounted at the front of the receiving 
case a simple steel, carbon and mercury microphone detector. 
This is supported on a hard-rubber base. The electrical connec- 
tions are made through a spring-jack and plug to а pair of head 
telephones in such a way that by inserting the plug in circuit the 
filings coherer and relay are cut out, and when the plug is with- 
drawn from the spring-jack, the coherer and relay are cut in. 

At each end of the front of the cover, & spring-jack is provided 
for the aerial and ground connections, and the connections for the 
&erial and ground are made to the receiver case by inserting the 
pair of plugs which are attached to the flexible braided cable, like- 
wise arranged with plugs at each end for connecting to the main 
switch and ground plug. Switches are provided on the receiving 
instrument to close and open the following circuits, viz., the battery 
circuit to the filings coherer and relay, the battery circuit to 
the attention bell and solenoid, and the battery circuit to micro- 
phone detector to cut out the battery and ground connections when 
operating the transmitting end. 

Dry cells are used in the receiving circuits, and these work when 
the detector circuits are normally adjusted at from 1:3 volts to 1:5 
volts. The cells are securely held in position by a stiff brace, which 
is clamped into place by catches. To test the cells and examine the 
wiring, the catches at the sides of the case can be loosened and the 
cover thrown back, exposing all the parts of the apparatus. The 
facility with which these portable sets can be transported, set up, 
and taken down, has astonished even those in charge of the equip- 
ments. 

These sets are in use by the U.S. Signal Corps of the War 
Department at Fort Hancock, Fort Wodsworth, Fort Wood, Fort 
Miche, Fort Terry and Fort Schuyler, N.Y., and also by the 
U.S. Navy at naval stations in Cuba and the Philippine Islands. 


U 


. LEGAL QUERY COLUMN. 


* 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made, Answers are furnished by a barrister-at-law.]} 


No. 91.— Supply of Electricity.—Electriec Radiator.—Supply through 
Lightiny Meter.—Riyhts of Consumer. 


“tA, who is already supplied by Municipal Authority with electricity 
for lighting purposes, and who charges small portable accumulators 
through lamp resistances, makes formal application for supply for 
radiator at power rate as advertised. Some days elapee, and he is 
told verbally that the whole of his supply will be changed to a 
higher voltage. ‘A’ objects, and nothing is done; meanwhile ‘A’ 
takes current for radiator from his i supply, registering 
through lighting meter. 
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„When account for December quarter becomes due, A deducts 
difference in cost between lighting and power rates for estimated 
number of units used by radiator, is threatened with legal proceed- 
ings by Municipal Authority, and then pays the deductions under 
protest, because application form was not sent in till early in 
December. 

‘‘ Account for March ‘A’ disputes, and bas not yet paid. 


“ Incidentally, applications to the Town Clerk, asking whether 


copies of the Acts of Parliament granting powers are to be seen at 
the Town Hall, have been ignored. 

"1. Are supply authorities under any obligation to give supply 
for radiator at power rate as advertised, or can they accept or 
decline at will ? 

ла 2. Can they change voltage of existing supply without consent 
of ‘A’? 

" 3. Can they maintain their claim for the full amount of March 
account without making allowance for current used for radiator ? " 

% As to (1), it is provided by the Electric Lighting Act, 1882, 
Sec. 19, that where a supply of electricity is provided in any part 
of an area for private purposes, then every compapy or person 
within that part of the area shall be entitled to a supply on the 
same terms on which any other company or person in such part of 
the area is entitled under similar circumstances to a corresponding 
supply. Sec. 20 of the same Act provides that there must be no 
undue preference. It would appear from tbese sections that if the 
company have & power rate, they must supply power at that rate if 
sorequired. But they would be entitled to insist on a power meter 
being used. 

As to (2), it is clear that a company or local authority supplving 
electricity cannot capriciously change the voltage of their supply. 
They can only do so in accordance with the regulations of the 
Board of Trade. Those regulations provide, amongst other things, 
that pressure cannot be altered unless the company are prepared to 
pay the reasonable cost of, or incidental to, the change, including 
compensation for any damage incurred in contequence of the 
.chauge. If there is a diepute, it must be settled by arbitration. 
(These regulations may be found in The Law Relating to Elec- 
tricity,” by J. Sbiress Will (1903), pages 255 et sv.) 

As to (3), it is difficult to answer this query without having access 
to a copy of the agreement between company and consumer. It is 
apprehended, however, that all current which passes through a 
lighting meter must be paid for at lighting rates. 


THE CASE FOR LOW PRESSURE. 


Bv A. C. HANSON. 


Wiru the advent of metallic filament glow lamps, the 
advantages of low pressure electrical supply are being more 
generally admitted, though probably few electrical engineers 
in this country would be ready to assert that these advan- 
tages ont-weigh those obtained by the use of the higher 
pressures. Even before the introduction of the metallic 
filament lamp, the superior efficiency of the low voltage 
carbon filament lamp was recognised, though it had little or 
no effect in stopping the change from low to high pressure ; 
perhaps because station engineers believed that the lamp 
makers would rise to the occasion, and produce a high 
voltage lamp as good as the 100-volt lamp of 10 years ago. 
But that hope is now faint indeed ; the advance of the lamp 
manufacturers has been an Irish one; they have slipped 
back two steps for every one they have gone forward. In 
the opinion of those best qualified to judge "4e the dis- 
cussion on Mr. Clifford Paterson's paper before the Institu- 
tion of Electrical Engineers—the 200-volt lamp of the 
present day is even worse than the lamp produced in the 
early days of high pressure distribution. Whether this 
unfortunate state of things is due to the demand fora low 
priced lamp, or to bad pressure regulation, or to original sin 
in the lamp makers, is debatable ; but the result is equally 
deplorable in any case. 

It is curious that we, who, as a nation, have been some- 
what too apt to follow the American lead in matters elec- 
trical, should have taken up a position of ‘splendid isola- 


tion“ on this question, as not only in America but on the 


Continent, low pressure is the rule and high pressure the 
very rare exception. | 

The present time, when electrolytic copper bars are quoted 
at about £107 per ton, may seem & bad one in which to 


advocate a system which undoubtedly would mean more 
copper ; but, assuming that the copper market is in a some- 
what abnormal condition, a fair case may be made ont for 
low pressure in many towns where the present supply is the 
usual high pressure one. 

The reason for the adoption of what we call high pressure, 
and the Americans double voltage," may be summed up 
in one word—copper. Just as in the case of the three-wire 
system, so with high pressure distribution, the saving in 
copper was the sole, and remains by far the most important, 
reason for its adoption. Now, this saving ів a very solid 
reason, and, as hinted above, the present high price of copper 
gives it far more weight than it possessed at the time of its 
introduction into this country. Against it, however, there 
can be set a number of advantages which are gained by the 
use of low pressure, and these, in the aggregate, may be 
found to be of more importance, in many cases, than the 
saving in copper. 

That economy in copper has been carried too far in this 
country, will be admitted by all who are acquainted with the 
conditions of electrical supply in many of our large towns, 
where “ bad " is too feeble a word to use in describing the 
pressure regulation. How often has it been stated that it is 
the duty of station engineers to sell light, and not Board of 
Trade units, and when will this elementary fact be realised ? 
With a statutory declared voltage of 250, in reality ranging 
from 240 to 270, the light given by а 250-volt lamp is a 
very variable quantity, but is not often that at which it is 
rated. The price per B.T.U. by itself is only a very rough 
indication of the cost of electric light, a number of other 
factors having to be taken into account before the relative 
costs of two supplies can be determined. If it can be 
demonstrated that, ceteris paribus, low pressure supply ів 
approximately 25 per cent. more efficient than high pressure, 
the necessity for the almost universal adoption of high voltage 
in this country may well be doubted. 

Practically all the different types of lamps are better on 
low than high voltages; the carbon filament lamp is more 
efficient, the metallic filament lamp may be used singly, the 
open type arc lamp may be burned economically in pairs, and 
the enclosed arc lamp singly. The only commercial lamp 
that is better on high than low voltages is the Nernst, and 
few consumers would be sorry if this type of lamp was as 
dead as Queen Anne, if they could use metallic filament 
iamps without being under the necessity of running them in 
series. "The initial efficiency of the Nernst lamp, though 
probably never as high as is claimed by the makers, is 
certainly better than that of the carbon filament lamp, 
but its very rapid deterioration and general unreliability 
make it but a doubtful blessing to users of electric 
light. 

Dealing first with the carbon filament lamp: it is not an 
extravagant estimate to assume 20 per cent. higher efficiency 
for the low voltage lamp in the ordinary sizes. Mr. Alex. 
Dow, in his paper on b. C. distribution read before the St. 
Louis Electrical Congress of 1904, arrived at this figure, and, 
if anything, he understated the case. In the smaller candle 
powers, the high-voltage lamp is very bad; the 5 c.r. 220 
volt lamp isinefficientand unreliable, and smaller candle powers 
than five are almost impossible. Now, in spite of all that 
has been said lately on the subject of increasing the unit of 
light, an efficient 5-c.P. lamp is a useful aid to the station 
engineer. It is most depressing to go into a house or hotel, 
which is wired throughout, and find the dark basement 
passages and stairs lighted all day by “peeps” of gas, 
because “ electric light is too expensive " ; in other words, 
because even the 8-с.р. lamp gives more light than is required, 
and costs far more than the ‘“‘peep” of gas. In many 
places an efficient lamp, of as low a candle-power as three, 
would be most useful. Candle lamps also, and the other 
forms of small bulb lamps, are so inferior on high voltage, that 
it is the practice to run them in series, with the usual resulta 
in the way of trouble and annoyance. Finally, low-voltage 
carbon filament lamps are from 20 to 25 per cent. cheaper 
in first cost than high-voltage lamps. 

With metallic filament, lamps, the case for low pressure is 
much stronger. Even at 110 volts, the smallest candle- 
power obtainable at high efficiency is over 20, and whatever 
may be done in the near future, it is difficult to believe that 
а satisfactory low candle-power lamp at 220 volts will be 
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produced. At present, of course, practically all the metallic 
‘filament lamps have to be run in series on the high voltages, 
and this is inconvenient in nearly all cases, and quite un- 
suitable in many. The high efficiency of these lamps, com- 
pared with the carbon filament lamps, and their positive 
temperature coefficient, which renders them much less 
Busceptable to variations of voltage than their carbon 
rivals, are advantages which are obvious enough to have 
enabled this form of lamp to become exceedingly popular 
even on high-voltage systems. How much more generally 
useful they are on low-voltage circuits, can be readily under- 
stood, especially by those unhappy mains engineers who have 
had to explain to dozens of consumers that these lamps 
have to be used in pairs on our supply." 

In the case of arc lamps, the advantages of low pressure 
are not so great; but, even here, they are considerable. At 
the present time, the arc lamp, in its various forms, is the 
most efficient light-giver at our disposal, and is the best 
weapon with which to fight the more efficient of the many 
types of incandescent gaslamps. Where quantity of light is 
the only requirement, the flame arc lamp is probably the 
only form of electric lamp—at the average rates of charge— 
which will show & decided economy over the latest form of 
high-pressure gas lamp. Many shop keepers would be glad 
to have two high candle-power lamps outside their premises, 
while they do not require such a powerful light inside. If 
the alternative is between two high-pressure gas lamps, and 
four flame arc lamps, in many cases the gas lamps will win 
the fight. It is, generally speaking, only in the larger shops 
that as many as four arc lamps are wanted outside, or any 
inside. If arc lighting is required inside, enclosed lamps 
are generally preferred, and in such a case the advantage 
of single control is great and readily appreciated. There is, 
of course, the twin enclosed arc lamp, made to burn singly 
on high voltages ; but, though very ingenious, these lamps 
are not really satisfactory, and do not compare, either in 
efficiency or reliability, with the 110-volt enclosed arc lamp. 
As in the case of the carbon filament lamp, the lamps for 
low voltage are, as a rule, cheaper than those for high 
pressures. 

Coming now to the question of motors : it has generally 
been taken for granted that high voltage is more suitable 
than low for motive power supply. In the case of large 
motors, the advantages of high pressure may be allowed; 
but the great majority of motors are now, and will be much 
more in the future, of a size more suited to low voltage. 
Both in America, and on the Continent, very small motors, 
of from т to 1 H.P., are in use in enormous quantities, 
doing all kinds of household and small industrial work, 
and the field for such motors in this country would also be 
very large, if the available voltage was suitable. In a paper 
read before the Municipal Electrical Association in 1906, 
Mr. F. J. C. Snell estimated the consumption per head in 
a small town at a figure far in excess of the average results 
of the present day. Mr. Snell subsequently pointed out 
that Lis figures were arrived at on the assumption that a 
use would be made of the electrical supply, similar to that 
made on the Continent. Such a result will hardly be 
arrived at where high pressure is in use, as a ]-H.P. motor 


on 220 volts is a rather undesirable piece of mechanism, and . 


anything much smaller than this is practically impossible. 
From the supply station point of view, there is another 
advantage in low-pressure supply to motors, and that is, 
that it is practicable to have all motors of, say, 2 H.P. and 
over, connected across the outers of the three-wire system. 
Even a 2-H.r. motor, if geared direct to a printing machine, 
or similar apparatus, will sometimes make itself felt in an 
unpleasant manner when connected on one side of the 
system; whereas, on the outers, practically no variation of 
pressure wil be caused by its performances. Anything 
tending to the betterment of pressure regulation should be 
welcomed alike by consumer and station engineer. 

. Heating, in ite various forms, is a field that is hardly 
touched as yet by electric supply stations, and the slowness 
of the advance in this department is due, at least in part, to 
the prevalent high voltage. All kinds of electrical heating 
apparatus are more reliable on low than on high voltage, 
and most of them, especially the smaller utensils, are cheaper 
also. Now, it is just in these smaller articles, such as 
&having pots, tea kettles, irons and hot water jugs, that the 


beginning of an electric heating supply is made. Only a 
very small proportion of the customers of electricity works 
can be induced to install electrical heating and cooking 
apparatus to any great extent; but it is not difficult to 
persuade a fair number to try one or two small articles, such 
as have been mentioned. If these operate with perfect satis- 
faction, the thin edge of the wedge is firmly in place, ready 
to destroy the mass of prejudice in favour of dirty coal fires 
and poisonous gas stoves and irons. But, above all, the 
electrical apparatus must be reliable, and the utmost reli- 
ability is attained on low voltages. Probably 50 per cent. 
of the failures in electrical heating apparatus—at anv rate, 
in the case of the smaller articles—are due to the high 
voltage at which they have to work, 40 out of the re- 
maining 50 per cent. being caused by carelessness on the 
part of the user. 

The last point appealing directly to the consumer, is that 
of electric shock. A 220-volt shock is decidedly discon- 
certing to nearly all, and absolutely dangerous to some; 
whereas a 110-volt shock would hardly be felt by the 
majority. ОҒ course, no one should be exposed to the risk 
of shocks; but in these days of jerry wiring and jerry 
building. the marvel is that so many escape. Obviously, 
the standard of insulation does not require to be as high for 
110 volts as for “ double voltage," and this would tend to 
counterbalance, to some extent, the cost of the extra copper 
required for low-pressure supplv, if, as some maintain, 
rubber is still used in the manufacture of wires for electric 
work. Finally, on this point, the Continental system of 
wiring by means of flexible wire run on porcelain insulators 
would have a much better chance of being passed by the 
insurance companies, if the pressure of supply were a low one. 

In this country, at the present time, a meter is regarded 
as an almost indispensable link between the consumer 
and the supply station ; though whether this state of things 
will be maintained much longer is, as Rudyard Kipling says, 
* another story." Dealing with affairs as they are now, 
however, it will be conceded that a meter, in some form or 
other, is generally necessary. It would be most interesting 
to know what is the average proportion of the number of 
units not registerel on consumers' meters to the number 
given under the heading * Quantity not accounted for." 
Without having exact figures, it is yet certain that this pro- 
portion is a very high one, and of these units, the majority 
are lost through the inaccuracy of the metera at very light 
loads. Even with careful supervision, it is impossible to 
insure that a large proportion of the meters will even start 
on а 220-volt 8-C.P. lamp; while the degree of accuracy on 
loads of this order is almost sure to be very low. It is not 
advisable to mention names, but a certain make of ampere- 
hour meter, for which is claimed—in common with most of 
the London daily papers—' the largest sale in the world," 
though remarkably accurate on all loads above about 1/5 of 
its capacity, is commonly as much as 10 per cent. slow 
below 1/10 load. Though these losses may seem trifling 
when considered separately, in the aggregate they often 
amount to a '*demnition total "—to quote Mr. Mantalini. 
Naturally, ampere-hour meters are no more accurate on low 
voltage than on high, bnt they are not run on such light 
loads, and there ів not the same chance of a consumer being 
able to burn an 8-c.P. lamp all day without the meter taking 
notice of the fact. 

Except as a consequence of the comparatively high 
efficiency of low-voltage lamps, the generation of low pres- 
sure does not present, many advantages ; the chief, if not the 
only one, being in the construction of the storage battery. 
For the same output in Kw.-hours, the cells will be fewer 
and larger, and the battery will thus be cheaper, both to 
buy and to maintain. It must also be remembered that. 
owing to the superior efficiency of the low-voltage lamp, a 
220-volt battery of a given output has in reality a greater 
“light capacity” than an eybally rated 440-volt battery. 
This also applies, of course, to all the generating plant ; and 
as station engineers are dealing in light, and not in Kw.- 
hours, plant rating should, rationally, take some account of 
the efficiency of the means of converting the electric energy 
supplied into light. For а given “ peak load capacity) 
the ~ peak is practically always a lighting load—the rated 
output, and consequently the price, of the station plant will 
be less for a low, than for a high, pressure supply. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Tuowrsos & Co., Electrieal Patent 
Acents, 322. High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


11,5534 06. ‘Improvements in means for compensating load variations in 
electrical installations.“ J. Ү.Јонххох. (The Felten & Guilleaume-Lahmeyer- 
werke, Akt.-Ges., Germany.) (Date applied for under Rule 5 of the Patents 
Rules 1905, May 21st, 1906.) July 9th. (Complete.) 

15,620. “Improvements relating to apparatus for the automatic regulation 
of dynamo-electric machinery." J. PinriNo and C. H. KLYNe. July 8th. 

15,6:49. “ Improvements in and relating to systems for controlling electrical 
devices.“ W. E. Evert. July sth., (Complete.) 

15,66. Improvements in automatically-operated station indicators for elec- 
tric railways.“ M. DaLey and P. Darex. July nth... Complete.) 

15.612. Improvements | in collecting the electric current for the working of 
electric trams or railways.” J.D. Ross. July &th. 

15,6046. * Improvements in the insulation of submarine cables for telegraphic 
and telephonic purposes.“ J.JouNsTONE. July Bth. 


15.648. р ed regulating starter for single-phase and polyphase induction 
motors.“ RUCNCKEN. July Sth. ( Complete.) 

15,692. “Improvements connected with the manufacture of metallic sodium 
by electrolysis." H. BAKER. July Sth. 

15,603. ‘Improvements in the manufacture of metallic sodium by electro- 
lysis." H. BAKER and E. Haworth, July 8th. 

15,715. “Improvements in electric are lamps.” F. W. E. Венсев. July 8th. 

15,731. Improvements in and relating to ignition devices for internal com- 
bustion engines." А. M. Loba. July thh. 

15.751. Improved high tension cable." 
MONT. July 9th. (Complete.) 

15,750. Ear guard with holding attachment for telephone receivers." A. 
ANKEk. July 9th. (Complete.) 

15,769. **Improvements in and relating to electrical railway systems." L. 
Bercken. July 9th. (Complete.) 

15.789. ** Improvements in and relating to receiving instruments for electric 
telegraphy." ‚Н. Epcar. July 9th. 

15,798. “ Electric incandescence lamp with U or V-shaped supported metal 
filaments." H. Колкі. (Date applied for under Patents Act, 1901, Мау 3lst, 
1907, being date of application in Germany.) July 9th. (Complete.) 


A. E. Tanner and E. A. CLARE- 


15,810. Improvements in or relating to sectional induction coils." С. А. 
PFANSTIEHL, July 9th. (Complete.) 

15,816. “Improved apparatus for electro-plating small articles." J. L. 
CLARKE. July 10th. 


15,830. *' Improved type of permanent magnet generator." G. W. SOMER- 
VILLE. July 10th. 2 


15,824. “Improvements in or in connection with incandescent electric 
lamps." A. ScuHwartz and C. C. METCALTIEk. July 10th. 
15,830. Improved mould for casting electric accumulator grids." W. 


FENNELL and W. P. Perry. July 10th, 


15,844. '*Improvements in induction motors and in the method of starting, 
connecting up and controlling the speed of combinations of such motors 
operated froin a single phase supply." J. L. La Cour. July 10th. (Complete.) 

15,841. “ Locating and telephonic device for submerged submarines.” H. A. 
TAN Dr. July 10th. 


15,846. ''Improvements in methods of electrical distribution.” 
and W. P. Perry. July 10th. 


15,847. ‘Improvements in or relating to axle.box suspension devices for 
electric tramcars and the like," MotntTain & Gibson, Lrb., and G. LAURIE- 
WALKER. July 10th. 


15,857. “Improvements in and relating to electric arc lamps." J. O. 
GikpbLERTONE and С. F. G. ThonrzLix. July 10th. (Complete.) 
15,878. Improved electrically--ontrolled selective switch and a trans- 


mitter of current impulses for use therewith.'" Siemens Bros, & Co., LTD., 
and G. 5. Grimston. July 10th. 


W. FENNELI. 


15,922. Electric winch.” T. P. PolLirr. July lith. 
15,966. Improvements in and relating to electric lamps for carriages, 


motor-cars and the like." С. A. VANDERVELL. July llth. 

16,027. "Improvements in arc lamps." J. C. CnuarMxEus and W. A. 
RorrkrTsoN. July 12th. (Complete.) 

16,034. “Improvements in the construction of a pocket electric lamp worked 
with secondary battery applicable for various purposes," W. THOMSON, 
July 1?th. 

16.044. Improved lamp cap and holder for electric incandescent lamps 
having more than one filament.” F. HakRisON, July 12th. 

16,051. ** Improvements in or relating to dynamo-electric machines." SIEMENS 
BROS. Dynamo Works, Lrp., and W. PARKER. July 12th. 

16,052. ‘Improvements in or relating to dvynamo-electric machines.“ 
SIT MEN R Bros. Dynamo Works, LTD., апа W. PakkEk. July 12th. 

16,053. Improvements іп arc lamps." Н.В. HarriELp and Е. M. Lewis, 
July 12th. 

16,0783. Improvements in clectrically-operated cloth-cutting machines.“ 
R. P. J. WII. LIS. (E. M. Waring, United States.) July 12th. 

16,087. ‘Telephone alarm with attuned call." J. W. MackENZziE, (C. 
Lorenz, Germany.) July 12th. (Complete) | 

16,091. ‘Improvements in and relating to electric switches." 
Tromson-Housronm Co., LTD., and E. B. WEDNMORH. July 12th. 

16,092. ''Improvements in and relating to alternatiny-current machines of 
the commutator type." ALLGEMEINE ELEkTHICITATS СЕЗ. (Date applied for 
under Patents Act, 1901, July 13th, 1906, being date of application in Germany.) 
July 12th. (Complete.) 

16,008. *''Improvements in apparatus for electro-plating.“ 
Соц. July 12th. (Complete.) 

16,145. “Improvements in or relating to safety electric apparatus for lighting 
miners’ safety lamps." J.C. Bowie and J. Н. PHrrLrs. July 18th. 

16,166. ‘Improvements relating to the supplying of current to electric 
motors," J. S. HIGHFIELD. July 13th. 

16,175. “ Improvements in means for attaching flexible conductors to com- 
mutator brushes, and also applicable tor uniting other bodies or articles." THE 
MORGAN CRUCIBLE Co., LTD., and C. D. McCourt. July 18th. 


BuITISN 


8. O. Cowrrr- 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications my be obtained of Messrs. W. P. 
Тномрвом & Co., 829, High Holborn, C., and at Liverpool, price, post 
free, 9d. (in stamps). 
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1906. 


ELECTRIC Heaters. British Thomson-Houston Co, (General Electric Co.) 


11,057. May 180). 
EvECTRO-MAGNETICALLY CONTROLLED SWITCHES AND CirRcUIT BREAKERS, P. 8. 
Brook and J. A. Hirst. 13,517. June 12th. 
ACTUATING MEANS FoR ELECTRIC SWITCHES. 


'G. M. Newbery and British 
Proinetiieus Со, 13, 818. June 16th. 


Evkctric FURNACES. S. Z. de Ferranti. 13,940. June 18th. 

ELECTRIC Furnaces. S. Z. de Ferranti. 13.9494. June 18th. (Date applied for- 
under Rule 5, Patents Rules 1905, June Leth, 1906.) 

Evectric PLANT FoR PRopucina CHEMICAL REACTIONS. I. Moscicki. 14,259, 
June 2st. Wate applied for under International Convention, January 17th,. 
1906. 

Сохрсїт FITTINGS ғов ELrcTRICWIRES AND CABLES. 
Ltd., and J. Sutton. 14.2890. June 22nd. 

INTERNAL ComBUSTION Engines. J. David. 14.475. June th. 

DyNAMO-ELxCTRIC MACHINES, V. A. Fynn. 14,501. June 25th. 

ELECTRIC SWITCH APPARATUS. G. C. Fricker. 14.559. June 26th. 

MAGNETO-ELECTRIC GENERATORS. Albion Motor-Car Co. and T. B. Murray. 
14,737. June 28th. 

ELECTRIC CURRENT COLLECTING Devices., British Thomson-Houston Co. (Gene- 
ral Electric Co., U. S. A.) 14.7883. June th. 

ELECTRIC SPARKING MECHANISM APLICABLE ESPECIALLY FOR EFFECTING IGNITION 
IN INTERNAL Compestion ENGINES. Marconis Wireless Telegraph Co. and 
E. Priddle, 15.910. July 13th. 

SPEED REGULATION OF ContTinvous-CURRENT Exectric Motors. M. J. E. 
Tilney. 15,989. July ith. 

ELECTRIC ACCUMULATORS, C. Haunz and A.B.P. Accumulator Co. 
August 3rd. 

WIRELESS TELEGRAPH Systems. De Forest Wireless Telegraph Syndicate, 
(L. de Forest.) 19,881. September fth. 

METALLIC GLow-BODIES FOR ELECTRICAL APPARATUS. 
September 11th. 

Внксвн-Ногрквв FoR Dynamos, ELECTRIC Morons AND SIMILAR MACHINES. 
Johnson-Lundell Eleetrie Traction Co. and H. Lubeck. 22.617. October 12th. 

ELECTRICAL CONDUIT Fittines. W. Бев and Armorduct Manufacturing Co. 
22.789. October lith. 

COMBINATION ELECTRIC ALARM AND PRESSURE GAUGE ғов FORCED LUBRICATION. 
H. E. Sharpin, 23.469. October 25rd. 

IGNITIN qm DEVICES FoR INTERNAL COMBUSTION ENGINES AND THE LIKE. 8. 
Brotherhood and C. W. Bryant. 25,06. November 7th, (Secret document 
under Section 44, Patents Act, 1883.) 

CONTROL SYSTEM FOR Evectnic Lirras on ELEVATORS. 
and W. G. Burn. 25.200. November Sth. 

AccUMULATOR CELLS. H. Leitner. 25,761. November 140. 

BRAKING Enecrnic HOISTS AND THE LIKE. Siemens Bros. Dynamo Works, Ltd. 
(Siemens Schuckertwerke Ges.) 25,152. November 19th. 

APPARATUS FOR SIGNALLING BY MEANS OF ELECTRO-MAGNETIC WAVES. L. de 
Forest. 927.934. December Tth. (Date applied for under International 
Convention, December sth, 1005.) 

ELECTRIC Horns FoR Motor VEHICLES AND THE LIKE. L. Palous and P. Nathan, 
28,660. December 15th. (Date applied for under International Convention, 
June 19th, 1906.) | 

ELECTRICALLY-PROPELLED RaiLWAY AND Tramway VEHICLES. W. Cooper. 
20,482. December 27th. (Date applied for under International Convention, 
January 3rd, 1906.) 

Bayonet Caps For ELECTRIC Grow Lamps. С. Davis. 29,620. December 29th. 

Maonetic CLvTcHEs. R. W. Ravenshaw, V. G. Middleton and W. R. Townsend, 
14,517. June 25th. 

ELECTRIC CIRCUIT BREAKERS AND MAKERS. J. G. Statter. 14,577. June 26th. 

EvEctric RAiLWwAY8 WORKING ON THE SURFACE Contact System. E. Rothwell. 
14,615. June 26th. 

ELasricC FLUID GENERATING SYSTEMS AND APPARATUS FOR CONTROLLING THE 
SUPPLY or FUEL AND VAPORISABLE Digrio THERETO. British Thomson- 
Houston Co. (General Electric Co.) 14,695. June 27th. 

METHOD oF Ркорссіма METALLIC INCANDESCENCE Boriks FoR ELECTRIC GLOW 
Lars. Deutsche Gasgluhlicht Akt.-Ges. (Auer-ges). 14,816. June 28th. 
(Date applied for under International Convention, October pu 1905.) 

Point SHIFTING ARRANGEMENTS FOR ELECTRIC TRAMWAYS AND THE LIKE. J. P. 
Tierney and J. Malone. 15,016. July 2nd. 

ELECTRIC SwitcHes. W. F. Jones. 15,428. July 7th. 

INSULATORS FOR ELECTRIC RAIL on Tramways. P. T. J. Estler and C. S. Drake. 
15,587. July 10th. 

APPARATUS FOR THE ELECTROLYTIC PRODUCTION AND SEPARATE COLLECTION OF 
Gases. J. Wetter. Elektrieitats-Aktiengesellschaft vormals Schuckert 
and Co.) 17,981. August lOth. 

METALLIC CASES FOR MOTOR STARTERS, SWITCHES, FUSES AND THE LIKE ELEC- 
TRI CAL. APPARATUS. P. S. Brook and J. A. Hirst. 18,365. August löth. 

TiME AND LIKE SWITCHES, ESPECIALLY APPLICABLE FOR USE WITH ELECTRIO 
METERING APPARATUS. Allgemeine Elcktricitats-Ges. 18,496. August 17th. 
(Date applied for under International Convention, August 10th, 1906.) 

METHOD OF HEATING MOLTEN OR SEMI-MOLTEN MATERIALS BY ELECTRICITYe. 
F. Wynne. 18.835. August 22nd. 

ELECTRIC TRANSFORMERS. British Thomson-Houston Co. 
Co.) 19.548. September 3rd. 

CONNECTIONS FOR GRAPHITE CARBON ELECTRODES. 
2nd. 

ELECTRIC Arc LAMPS. 
21.74. October 3rd. 

MAGNETO-ELECTRIC Ienition APPARATUS. F. Munz. 22,323. October 9th. 

CARBON HOLDERS FOR MicRoPHoNES, W. A. W. E. Hjorth. 24,689. November” 
ard. 

CONSTRUCTION OF ELECTRIC ACCUMULATORS. Q. Marino aud Е. W. Barton- 
Wright. 20,940. November 27th. 

SPARKING PLUG FOR USE IN EXPLOSION ENGINES WITH ADJUSTABLE AND VISIBLE 
SPARK. G. A. E. Delalande. 27,144. November 29th, 


Oldbury Steel Conduits, 


17,539. 


A. Lederer. 20,209. 


W. sprowson, L. G. Hall 


(General Electric | 
P. Schoop. 21,769. October 


British Thomson-Houston Co. (General Electric Co.) 


ELECTRIC Arc Lames. New Century Are Light Co. and Н. Baggett. 27,640. 


December 4th. 
VENT VALVES FOR GALVANIC BATTERIES, Р. J. Schalow. 28,015. December 8th. 
INSULATOR FOR ELECTRIC CONDUCTORS., A. Boltshauser. 20,176. December 21st. 
UNI- POLAR Dynamos. W. Matthiesen. 29,198. December 21st. 
ELECTRIC TRANSFORMER Furnaces. О. Frick. 29,271. December 22nd. (Date 
applied for under International Convention, December 27th, 1905.) 
TELEPHONE APPARATUS, А. Friedlander. 29,976. December 22nd. (Date. 
applied for under International Convention, September 17th, 1906.) 


1907. 


FIELD WINDINGS Fon DyNAMO-ELECTRIC MACHINES AND MOTORS. 
Dynamo Works, Ltd. (Siemens Schuckertwerke Ges.) 7,695. 

Evectraic Suunts. J. B. D'Homergue. 7,711. April 2nd. 

ELECTRIC TROLLEY Ling Construction. T. Varney. 12.458. May 29th. Date 
applied tor under International Convention, June 4th, 1906.) 

Time INDICATOR FoR PERSONS USING THE TELEPHONE. 8, Cunningham. 42. 
January lst. 

ALTERNATING CURRENT COMMUTATING MACHINES, THE MAGNET FIELDS OF WHICH 
ARE EXCITED BY THE AHMATURE. ‘Allgemeine Elektricitats-Ges. 99. Janu- 
ary Ist. (Date applied for under International Convention, January 29th, 
1906.) 

TELEPHONE ExcHaNoEs. Siemens Bros, & Co. (Biemens & Halske Akt.-Ges.) 
79. January ath. 


Siemens Bros. 
April 2nd. 


` TELEPHONE INSTALLATIONS HAVING CENTRAL AND LocaL ExCHANGES WORKED BY 


A CENTRAL BATTERY, Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.» 
231, January ith. 
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Fic. 1.—PEEBLES BALL-BEARING ‘‘C’’ ТҮРЕ MOTOR. 


Continuous Current Motors. 
“С” Type. 


HE “C” Type Motor is the direct successor of the earlier patterns 

of Peebles Continuous Current Motor, and embodies the results 

of an experience acquired in the manufacture of nearly 150,000 of such 

machines. New features of great value have been added to the motors, 

as will be seen from the description in the following pages. In short, 
the P.P.P. Motor is now better than ever. 


Extra Supplement to the Electrical Review, July 26th, 1907. 


“C” Type Continuous Current Motors. 


General Type. 


HE motors are of the usual self-contained type, and may be supplied 
either protected, enclosed ventilated," or "totally enclosed," 

as required. All parts are standardised and made to jig and template, 
so that spare parts may be supplied at any time without delay or 
inconvenience. The machines are handsomely finished and rigorously 


tested in every case before leaving our works. 


Every Motor is fully guaranteed. 


Fia. 2.—FiELO FRAME, WoUND. or C ТҮРЕ MOTOR. 


Bearings. 


HE bearings of the larger motors are of the ordinary type, with 
oil-ring lubrication, but a departure from the usual practice has 
been made in the smaller machines, these being fitted with ball bearings 
of a special design, which we have found, after exhaustive experiment, 
to be thoroughly satisfactory in service. Their use considerably improves 
the efficiency of the motor, and being automatically lubricated they 


require no attention. 


Bruce Peebles & Co. Ltd. 
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“C” Type Continuous Current Motors. 


Fic. 3.—ARMATURE OF C ТҮРЕ MOTOR. 


Electrical Improvements. 


HE motors show a substantial improvement on any results which 
it has hitherto been possible to obtain, particularly under the 


following heads:— 
1. Efficiency. 


2.—Sparkless Running. 
3.—Overload Capacity. 


Absolute sparklessness under all conditions of load is ensured by 
the use of a properly designed field system with commutation poles. 
Special attention has also been paid to insulation and ventilation. The 


commutator is amply proportioned, and the brushgear strong and simple. 


FIG. 4.—ENO BRACKETS AND BRUSH GEAR OF BALL-BEARING “C” ТҮРЕ MOTOR. 


Bruce Peebles & Co. Ltd. 
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“C” Type Continuous Current Motors. 


Windings. 


Standard motors are shunt wound. Compound or series machines 
can also be supplied to order. 


Voltages. 


The motors are wound for all the standard voltages in general use. 


Sizes. 


There are 16 standard sizes, ranging from $ H.P. to 200 H.P., at 
various speeds. Larger machines are supplied in the bed-plate type. 


Prices. 


The motors are the best value for money which we have ever 
been able to offer. 


Fia. 5.—LARGE “C” ТҮРЕ MOTOR. 


Bruce Peebles 
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THE BRITISH ASSOCIATION AT 


LEICESTER. 


WRITING in anticipation of the opening meeting, there is 
little to be said in general regarding the session of 1907, 
save that, to electrical men, it appears likely that the pro- 
ceedings will be of less interest than usual. This is not, 
indeed, surprising, for ever since the days when the B.A. 
exercised а powerful and unique influence in the electrical 
world, the multiplication and growth of technical associa- 
tions and rival institutions has tended to detract from ita 
importance, and by anticipation to discount the novelty of 
the matters dealt with by it. 

Nevertheless, the Association has a place and value of its 
own, which can be filled by no other institution. It affords 
an opportunity for the reunion of old friends amid agree- 
able surroundings, combined with pleasant excursions to 
places of interest; а means of imparting to a wide circle a 
résumé of the latest advances in science in all directions ; 
and a kind of stage or halfway house between successive 
years, where one may pause and survey the ground that has 
been traversed, appraise the difficulties of the tasks about to 
be commenced, and deliberate upon the programme for the 
coming year. 

In his Presidential address to the Engineering Section, 
Prof. Silvanus P. Thompson, after an appropriate reference 
to the lamented death of Sir Benjamin Baker, utilised the 
occasion somewhat in the way we have described. The 
President touched upon the vast development of the material 
resources of civilisation, the rapidity of its progreas, and the 
absolute dependence of the whole upon science, directed 
mainly by the engineer. Without the engineer how little 
of all this activity could there have been; and without 
mathematics, mechanics, physics, and chemistry, where were 
the engineer? The immense differences between social 
and industrial conditions obtaining in England in the 
respective reigns of Edward the Sixth and Edward the 
Seventh (long may he reign!) are almost wholly due to 
Science and ite applications. 

On the other hand, the industrial development of useful 
inventions, the fruit of scientific discovery, has had an 
enormous influence upon the progress of pure science. The 
invention of the steam engine gave rise to the new science 
of thermodynamics, and the industrial application of the 
electric telegraph led to the development of electrical theory 
by leaps and bounds. Science and practice ever walk hand 
in hand. 

Turning more especially to the interaction of science and 
industry in connection with the development of electric 
motive power, Prof. Thompson traced the history of the 
subject from the discoveries of Oersted and Faraday, 
nearly a century ago, down to the present day. Sturgeon's 
invention of the soft-iron electromagnet really laid the 
foundation of electrical engineering, for without it nothing 
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of moment could have been accomplished. Even in 1857, 


though much attention had. been given to the subject, 


electric motive power was declared to be impossible, and.the 
counter electromotive force of eléctromagmetic machines, 
upon which the development of power depends, was looked 
upon as a detrimental phenomenon ! 

Of the great men of that day, only one—Lord Kelvin— 
has been privileged to survive and to witness the astonishing 
developments of the past half-century. Now electric motors 
of all sizes, from one-twentieth of a horse-power up to 8,000 
H.P., are fairly established in commercial use, and Prof. 
Thompson showed how their evolution had been accom- 
plished by the action and reaction of pure and applied 
science, leading to triumph after triumph. The history 
of the electric motor is probably without parallel in the 
lessons it affords of the commercial and industrial import- 
ance of science.” 

Passing from his masterly study of the interaction of pure 
and applied science to ite bearing upon the education and 
training of engineers, the President emphasised the necessity 
of applying similar principles to the development of the 
individual engineer, who must add knowledge to experience 
in order to meet, the organised competition of the trained 
men of other nations. Especially in the teaching of mathe- 
matics must the practical application of the science be kept 
in view. In this we most cordially agree. We have 
repeatedly met with men who had been taught by a most 
able mathematician, but to whom the simplest practical 
problems in dynamics were absolute stumbling-blocks, and 
who, after calculating the mass of a fly-wheel, for instance, 
were unable to decide whether their results were expressed 
in pounds or poundals! ** When the student loses grip of 
the physical meaning of his equations, and regards them 
only as abstractions or groupings of symbols, woe betide him. 
His mathematics amount to a mere symbol-juggling. That 
is how paper engineers are made. The high and dry 
mathematical master who . . . . never culls an example or 
sets a problem from thermo-dynamics or electricity, must 
be left severely on one side as a fossil.“ 

May we here put in a word of praise for the splendid work 
that has been done, and is being done, by Prof. Thompson’s 
former colleague at Fiasbury—Prof. John Perry? We are 
confident that no man living has done more to urge on the 
much needed reform in the teaching of engineering mathe- 
matics than he—would that every technical college in the 
kingdom possessed his like ! 

Rightly condemning the practice of taking premium pupils 
into works without previous training, a parasitic system 
which, in its time, has been the disgrace of English 
engineering works, but happily is dying of the poison which 
itself engendered, Prof. Thompson commented with approval 


upon the excellent systems of apprenticeship which have 
been introduced by such firms as Yarrow, Siemens and 
others, and recalled the authoritative pronouncements of the 
Committee which reported to the Engineering Institutions 
on the subject last year. He expressed wonder that the 
Board of Education had not yet carried out the recom- 
mendation to establish a “leaving examination" for 
secondary schools throughout the United Kingdom, and 
described the scheme of education and training recom- 
mended by the (Committee as genuinely scientific, and 
calculated“ to secure to every future engineer worthy of 
the name the advantage of learning his professional work 
in both its aspects. It remains for the employers to make 
use of the training institutions, and * to show that sym- 
pathetic interest in their efficiency which is essential to their 
full success." | 


AT the time when covered top-decks 
n threatened.to become common, Шер „шене 
an Stability. ЗРргеһепвіопв in several quarters regardjng 
the safety of cars with so much added top 

weight and wind area, and the B. of T. showed their anxiety 
by practically forbidding the addition of covers to narrow- 
gauge cars, although at that time we knew of tramways 
having a gauge of 3 ft. 6 in. upon which completely enclcsed 
single-truck double-deck cars had been running for at least 
12 months, and had travelled right side up through gales. 
during which the velocity of the wind exceeded 60 M.P.H., 
and was said to have reached 80 M.P.H., velocities equiva- 
lent to pressures between 17 lb. and 32 lb. per aq. ft. We 
remarked at the time of the B. of T. scare that top-deck 


covers were in general use on steam tramcars long before élec- 


tric cara were thought of ; yet the cars were not blown over, 


although their centre of gravity was higher than that of a 


self-contained electric car with heavy machinery near the 
ground. 

No one who had fitted covers to narrow-gauge cars was 
sufficiently frightened by the B. of T. to: remove them, but 
there was one undertaking at.least which went into the 
matter with care, only to find that it was impossible for their 
covered cara to stand up against the gales to which they had 
been subjected already. As careful people should do, they- 
spread the risk by building more covers, and the result hae 
justified the expenditure, for no accident has happened yet. 

Itis obvious that a car with a top cover will reach theline 
of instability sooner than а similar car carrying the same. 
number of passengers but having an open top: but from 
previous experience and from an article which recently appeared 
in the Trauita and Railicay World, it is obvious also that a 
car is more stable in practice than in theory. Nevertheless, the 
article is well worth reading by those who have not troubled 
to go through the same calculations for themselves, and, 
whether or not the conclusions are as true in fact as they are 
in figure, they are likely to be correct in relation to each 
other ; in other words, the comparative stability of covered 
and open cars can be judged. The calculations are concerned 
with standard as well as with 3 ft. 6 in. gauge, but no one 
has been nervous about the former from the point of wind 
pressure. The last table shows that an unloaded covered 
car must overturn before the velocity of the wind reaches 
60 M.P.H., and when loaded inside about 2j lb. per sq. foot 
more is all that is necessary to produce a calamity. With 
such figures in his mind, no man should be called over- 
cautious who sends in all covered cars when a full gale is 
blowing, if only because the combination of wind pressure 
and centrifugal force at some curve might prove disastrous. 

Probably the discrepancy between theory and experience 
in all matters relating to the stability of tramcars is due in 
some measure to the practice of regarding the truck as 
springless, and as being connected rigidly to the body, 
whereas, in fact, the complete structure under wind stress i$ 
more like a bending tree. 

The danger from centrifugal force at curves is much more 
real than that due to wind pressure, especially as super- 
elevation can rarely be given, and actual depression of the 
outer rail is often seen. Under the best circumstances the 
speed around such sharp curves as 40 ft. radius should be 
rigorously limited to 6 or 8 м. P. H., and to 4 or 
6 M.P.H. when top covera are used. As we never hear of 
cars overturning at curves unless they have got beyond the 
driver's control and have reached a high speed on a down 
grade, we may suppose that, as a general rule, drivers take 
sharp curves at speeds well below the danger point, and во 
many covera are now fitted to narrow-gauge cars that there 
is little probability of further interference by the Board of 
Trade. 


IN a paper read before the American 
Society of Civil Engineers last month, Mr. 
A. L. Adams (member) discussed the 
problem of designing the pipe for a water-power installation, 
so as to secure the most economical results. As shown by 
Lord Kelvin for electrical conductors, there must be a size 
of pipe for which the annual cost of energy lost in friction 


Economic Size 
of Pipe. 
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plus the annual cost of the pipe line isa minimum. Mr. 
Adams states a proposition somewhat confusedly thus :— 
That the relation between the investment in any pipe line 
and the value of the energy lost in frictional resistance to How 
is most economical, wherein the cost of the pipe plus the 
value of the energy sacrificed is a minimum. Or, if one 
chooses to state it in terms of the annual cost: Wherein 
the annual cost of the pipe line plus the value of the energy 
annually sacrificed is a minimum.” These statements are 
by no means equivalent, the former, indeed, involving the 
addition of capital to revenue charges. The author, how- 
ever, proceeds to work out the problem on the basis of the 
first of these, his method being the eminently practical if 
laborious one of working out a series of examples for a set of 
given conditions, and presenting the results in the form of 
carves. ! 
Unfortunately his conclusions are wholly vitiated by the 
fact, that the curves only show the relation between the value 
of the energy lost (per annum, we presume, though this is 
not stated, and apparently at full load continuously) and the 
cost of the pipe line in place, and the author deduces an 
extraordinary rule by an intellectual four de force which 
passes understanding. It is to be hoped that those who read 
his remarkable paper will be able properly to appraise the 
value of his well-intentioned but mistaken efforts. 

The problem is really on all fours with that first investi- 
gated by Lord Kelvin, whose law is unkindly cited by Mr. 
Adams as that of Sir William Thomas,” and is in addition 
misquoted. Reasoning by analogy, the most economical size 
of pipe is that which makes the annual value of the energy 
lost in friction, &c., equal to the annual charges on that part 
of the capital expenditure which varies with the size of pipe. 
In working out the size on this basis, of course, due account 
should be taken of variations of load throughout the day 
and year, and as in general the conditidns cannot be 
sccurately foreseen, the result can only be a rough approxi- 
mation ; however, the rule may be useful asa check on other 
methods, and as an antidote to such misleading statements 
as that of Mr. Adams. 


IN a recent issue of Cassier's Magazine, 

: uc pora. Mr. H. 8. Knowlton discusses the appli- 

cations of electricity in foundry work, 

and gives illustrations of motor drives in several large 
foundries. 

It is, perhaps. claiming а great deal to say that the 
general conditions of foundry work are improved by the 
introduction of electrical driving, as a clean foundry is almost 
unthinkable. The author, however, points out that an 
electric motor performs its work without introducing 
eacaping steam, smoke, dirt, excessive heat or other trouble- 
some additions into the already over-burdened atmosphere, 
and the extent to which these objections are eliminated 
may be credited to the electrical drive. As it is 
difficult to secure any kind of ventilation in a 
foundry, enclosed motors are, in the author’s opinion, an 
absolute necessity when direct-current machines are used. 
For constant-speed work the induction motor is far ahead 
of the direct-current machine, but dust-tight bearings should 
be provided. The author further points out that it would 
be impossible to maintain the present rates of production 
without electric travelling cranes in the foundry, as the cost 
of transport forms such a large item in the total coste. The 
variety of uses to which motors can be put in foundry prac- 
tice is greater than might at first be supposed. The 
following are some of them :—Travelling cranes, lifting 
magnets, transporters, furnace chafging, blowers, magnetic 
separator, emery grinders and tools generally. As regards 
the lighting problem, this is one of considerable difficulty, 
as practically every form of enclosed lamp becomes coated over 
with dirt во quickly as to be of very little tse. The open- 
type arc appears to be the best for the purpose. Gas and 
oil, Mr. Knowlton maintains, cannot compare favourably 
under any circumstances with electric light in the foundry. 


WHILE it is a comparatively easy matter 
to deal with the history and the present 
position of this Jatest innovation in power 
generation, the question of its future development requires 
very careful treatment, unless the prophet wishes to be 
classed with those who have attempted to forecast the end of 
the world, or to-morrow’s weather. 

The practical application of producers for gasifying fuel 
for heating purposes dates back to between 60 and 70 years 
ago, but the employment of the gas formed by the partial 
combustion of fuel with air and steam in its various modi- 
fications, for the direct development of power in Ше 
cylinder of an internal combustion engine, was not attempted 
on a commercial scale until much later. 

It is, in fact, only about 17 years since the employment cf 
producer gas in large power gas engines permitted of the serious 
commencement of the competition of the gas engine with 
the steam engine, except under special conditions, but previous 
to this, smaller installations were in use of about 100 Н.Р. 
and up to 250 н.р., working on the Dowson *'pressure " 
system, and similar types of producers employing non- 
bituminous fuel; these plants, requiring a gas holder and 
steam boiler, were generally too high in initial cost to 
permit of their being employed for small power requ:re- 
ments. The suction gas producer, however, needing no vas 
holder or auxiliary boiler, at once entered the field for 
powers ranging from 4 B.H.P. upwards; but stil the 
fael most suitable is of the non-bituminous class, and 
is more expensive than common slack coal. Even 
if the suction principle can be applied successfully to gasify 
the cheapest class of bituminous coal, present indications go 
to show that the purifying apparatus necessary will form a 
serious item in first cost and labour for attendance. 

It will be evident, therefore, that the cost of available 
fael and its physical properties will have considerable control 
over the future applications of the saction-gas producer 
system ; for while with non-bituminous or slightly bituminous 
faels the principle can be applied to plants of 3,000 н.р., 
where cheap anthracite or coke can be obtained, if it is 
desired to make use of bituminous coal for such large 
powers, the value of the by-products becomes of sufficient 
importance to warrant their recovery. 

The recovery of the by-products, of which ammonia is 
the most, valuable, necessitates the employment of apparatus 
not suitable for association with the direct suction method. 
For installations ranging above 3,000 H.P., it is most 
probable that the Mond system, or some modification of it, 
wil be employed, limiting the application of the suction 
principle, in its present forms, to powers below that given, 
because, though the profit to be derived from the by-products 
їз considerable, it can only be realised by an initial outlay 
for the apparatus necessary that can only be borne by a large 
power installation. 

It is possible that improvements in ammonia recovery 
plant may be effected which will bring the limit of application 
below 3,000 H.P., but owing to the cost of non- or semi- 
bituminous fuel, it is hardly within the range of the suction 
producer to compete successfully with the bituminous pro- 
ducer for large installations for the reasons quoted. 

It is а significant fact, that although there are a large 
number of firms advertising suction gas plants, they gener- 
ally do not include in their lists of standard sizes plants 
above 150 to 200 H.P. ; the lower limit is in the neighbour- 
hood of quite small powers of 4 to 6 I. HI. P. 

: Power for power the suction plant costs fnore to install 
than a steam installation, but it has many advantages, besides 
the reduction in the cost of fuel. However, the gas envine 
application involves the arrangement of load conditions, &c., 
so different from that of its rival that in several instances 
want of this knowledge has resulted in failure to give satis- 
factory results, and it is pretty well agreed that those brought 
up to the use of steam are not qualified to make a success 
of a gas plant, owing to the changed conditions involved by 
the employment of the internal combustion engine, especiall 
when it i8 of the Otto or four-cycle type. 
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THE ELECTRIFICATION OF THE 
HAMMERSMITH AND CITY SECTION OF 
THE GREAT WESTERN RAILWAY. 


Tuis extensive scheme of electrification carried out by the 
Great Western Railway Co., with a view to the homo- 
geneous operation of the London lines owned jointly by it 
and the Metropolitan Co., and for other local purposes, was 
described at considerable length in the ELECTRICAL REVIEW 
of June 22nd and July 6th, 1906 ; we are enabled, how- 
ever, through the courtesy of Messrs. Kennedy & Jenkin, 
the consulting engineers to the Great Western Railway Co. 
for this work, to give some further description and to illus- 
trate some of the more interesting details of the scheme on 
the present occasion. 

The extent of the line which has been electrified, and for 
which-power is supplied by the Great Western Co., is shown 
on the accompanying 
plan, fig. 1. It includes w 
the Hammersmith and | 
City line proper, with 


wiyuaten denser 


ita branch line from  —-—*- \ co 
Latimer Road to Ux- : 222 
bridge Road, апа the | Ыр ара 
Great Western additional es 


lines between Bishop's 
Road and Westbourne —— 
Park. From Uxbridge к d 

Road to Addison Road , 

the traing run over the 
West London line, a 
portion of which has, in 
consequence, had to be 
electrified, together with 
two bays at Addison ` 
Road station. The new ` 
scheme also provides for “ 
the supply of energy for x 
arc and incandescent M — 
lighting and small motor p 
work throughout the i 
Great Western Co.’s 
system in the London 
district, as well as on the Hammersmith and City Rail- 
way. . 

A generating station situated at, Park Royal; three sub- 
stations situated at Old Oak Common, Royal Oak and 
Shepherd’s Bush, at distances of 1, 43 and 5 miles 
respectively from Park Royal; and 11 distributing centres 
situated at convenient points on the route, are included in 
the scheme. 

Electrical energy is generated as three-phase A.C., at a 
pressure of from 6,300 to 6,600 volts and 50 cycles, and 
transmitted at this pressure to the three sub-stations, where 
the greater part is converted by motor converters to D.C. at 
600 volts pressure for traction purposes, but a supply at 
600 volts is also distributed for sundry power purposes, and 
arc lighting to the Great Western Co.’s locomotive and 
carriage sheds, goods yards and offices, and Paddington 
Station. А three-phase, 6,500-volt А.С. supply is also 
distributed from the sub-stations to the distributing centres, 
where it is transformed down by static transformers 
to either 220 or 110 volts pressure for arc and incan- 
descent lighting and small motor work in the above- 
mentioned departments, including hotel and station premises 
at Paddington, and on the Hammersmith and City 
Railway. 

The Power Statton.—This occupies about one-sixth of the 
ground available, and is designed so that five other similar 
installations may be put down as required. The main 
building is a steel-framed structure, filled in with brickwork, 
and includes a boiler house consisting of three bays, with 
an engine house at one end, also consisting of three bays, 
and at the other end an extensive coal-handling plant. 

The latter, which we shall describe in the first instance, is 
of a comprehensive character; its general outline being shown 

in fig. 3. Fuel is carried to the plant in a special train 
of 20-ton steel-hopper wagons, through the bottoms of which 
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it is discharged into underground ferro-concrete coel- silos, 
having a total storage capacity of 400 tons. 

From the mouth-pieces in the bottom of the silos, coal is 
delivered on to two tray conveyors, which feed it into the 
boots of two bucket elevators ; the latter, in turn, raise the 
coal to a height of 50 ft. above the boiler house floor level, 
and feed it on to two bucket conveyors, for transmission to 
the boiler house. Overflow shoots are provided t h 
which сов] is returned to the silos in the event of the 
elevators being kept running while the bucket conveyors 
stopped. ӨЛ ч 

The latter conveyors are carried by means of an overhead 
gantry as far as the east wall of the boiler house, and pass 
up the inside of this wall, over steel coal bunkers, and back 
through the basement, where ashes are fed into them by 
means of two travelling fillers provided with snouts which 
fit on to the boiler ash shoots. 

In returning, the conveyors discharge the ashes into steel 
hoppers placed over a separate rail way siding, an ash-quenching 
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Fic. 1.—PLAN SHOWING THE ELECTRIFIED ROUTES OF THE GREAT WesTERN RatLway Co., &c. 


water spray being provided. The whole of the coal conveyor 
and elevator plant is arranged so as to be in duplicate, and 
the normal carrying capacity of each set is 50 tons of coal 
per hour, when also dealing with the ashes. 


| Bunkers | = 


Fig. 2.—Cross-Section Тнвосон ВопЕВ HOUSE, 
` Park Roya STATION. | 


The driving gear is situated at the end of the gantry over 
the silos, and a Denison automatic integrating weigher is 
fitted in the run of each bucket conveyor, just on that side 
of the driving gear where the chain is slack. 

Each bucket conveyor is driven through worm gear by a 
650-volt three-phase 10-B.H.P. motor, while the tray con- 
veyor and bucket elevator corresponding to each bucket 
conveyor are driven through worm gearing by a single 
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650-volt three-phase 12 в.н.р. motor. These motors are 
of the E.C.C.’s patent type, the rotor having two windings 
and the starting up being normally effected by a special 
starting switch. 

It may here be stated that the same type of motor is used 
for driving the condenser pumps, the stokers, the drainage 
sump pumps and two centrifugal pumps, used in connec- 
tion with the water supply and'drainage water. 
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Water is normally supplied from a local canal, but an 
alternative public supply is laid on to a storage tank. 
From this tank it passes to the pump room basement in the 
boiler house, where it is forced, by a centrifugal pump, 
through two Royle drain-water coolers into an overhead feed 
tank. From the latter the hot well make-up is drawn, being 
treated in softening plant before entering the hot well tanks. 

Four Hall vertical feed pumps, each having a capacity of 
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Ета. 3.— PAN AND ELEVATION OF CoaL HANDLING AND STORAGE PLANT, PARK ROYAL GENERATING STATION. 


Provision is made for stopping the conveyors from various 
points of the buildings by means of push buttons, which 
close tripping circuits in connection with the motor switches. 

From the steel bunkers in the boiler house the coal is fed 
through volumetric measuring boxes, of which there is one 
in front of each boiler, and down shoots into the stoker 
hoppers. 

The measuring boxes, of the Ingrey revolving box type. 
are fitted with adjustable shutters for adjusting within small 
limits their capaeity, which is about 4 cwt., and are also 
provided with counters for registering the number of times 
each box is emptied. 

The whole of this coal-conveying and elevating plant was 
supplied by Messrs. Spencer & Co., of Melksham, and the 
coal-measuring boxes by Messrs. Babcock & Wilcox. 

Fig. 2 is an outline section through the boiler house 
showing the position of the steel coal bunkers, having a 
capacity of about 600 tons, over the centre bay. This 
building is 115 ft. 6 in. long x 95 ft. wide, and 80 ft. high 
to the top of the centre bay. The side bays each house five 
Babcock & Wilcox double-drum water-tube boilers, the latter 
being fitted with self-contained superheaters, and chain 
grate stokers of normal type. 

Each boiler has a normal evaporative capacity of 19,200 
Ib. of water per hour at 200 lb. pressure, the steam being 

superheated to 550° F. 

The stokers are driven from an overhead shaft, in front 
of each block of boilers, which in turn can be driven from 
either end by a 15-в.н.р. three-phase motor. 

Each bank of boilers discharges into a main flue situated 
immediately behind, and these flues after uniting, lead into a 
250 ft. brick chimney, 12 ft. square internally. 


6.000 gallons per hour are installed in the pump room. 
These draw from the hot wells and feed through a Royle 
feed heater (utilising the feed pump exhausts) to the 4-in. 
feed range in the boiler house. 

(To be continued.) 


HOW IT SHOULD HAVE BEEN WRITTEN. 


[COMMUNICATED. | 


In my view, the engineer who writes should strive to at‘ain the 
same object, in his line, as the novelist does in his. The novelist 
whose characters live, is the one, to my mind, who best fulfils his 
proper function. In Painted Rock," for instance, the characters 
live. One can see the two candidates for the office of City 
Marshal. mancavring to arrest each other.—Mr. SYDNEY 
WALKER, ELECTRICAL REVIEW, June 28th. 


There was me an’ A. J. an’ Yankee Bill; an’ we'd 'ad a 
'ell of a time all day. The mains was overloaded, t^e 
power-factor down to 0°6, the drop something cruel, and the 
complaints—I had to answer them—frequent an’ not perlite. 
But the factories was closing down for the night, the 
lighting load was coming on, the power-factor rising, an’ we 
might hope for a little quiet running till next day. A. J. 
was chief assistant engineer; we called him Balfowr, for 
short, 'cos of his initials. Bein’ a Radical, he pertended not 
to like it, but he was no end bucked over it all the same. 
He 'd read a'most every text-book ever wrote, and thought 
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no one knew anything ‘cept im. Yankee Bill was a kind o’ 
odd man ; 'ad been everywhere working on jobs of all sorta. 
Never read a text-book in is life, but could see things, and 
'ad picked up a lot somehow. 

seen it done over thar,” һе ' say, jerking his thumb 
in the direction he supposed the Atlantic to lie. He thought 
that Columbus discovered America, and that America had 
discovered everything since, including himself and his 
native knowledge of how everything worked. H'd a 
'earty contempt for pedantry, grammar and the liter'y 
engineer. For me, I was a clerk in the office, and looked 
down on, according ; but as I liked to ear em tulkin’ shop 
an’ didn't mind a snub or so, I was tolerated and admitted 
to their society. 

We had finished tea and were smoking in A. J.’s small 
ill-farnished room. Не rose, went to a cupboard, and pro- 
duced a bottle and glasses. 

„What's yours? to Yankee Jim. Bourbon." 

And yours?" Scotch.“ I'll take a corpse-reviver, 
myself," he added, І need it." 

The drinks were poured out, all from the same bottle, and 
qualified with sparklet soda, for which the station Part- 
ridge" fuses were commandeered, then A. .J. let out :— 

I'm fair sick o' this job," said he, “ роб to run the 
whole bloomin' show me-self. Mains and plant overloaded ; 
committee on the pounce, and L.G.B refusing all new 
loans. 

* Wot biz is that of yourn? That's the boss's job.“ 

“ Was the boss's job, and will be again; once he’s chucked 
that peray-si-dential ad-dress off 'is chest. Boss ain't so 
bad, but there's no gettin’ anything out of im now. Went 
to see him about that booster we 'ad a bother with. ‘ Don't 
come worrying me,' says 'e, 'fix it up yourself, y' ought to 
know 'ow. An’ while y' are here, says 'e, *'ow d'ye spell 
"ucksterin' ?' "That's the chief just now. Pass the 'baccy, 
old шап; I can't get this pipe to draw.“ 

He scraped it out with a broken-bladed knife, filled up, 
took & drink, and went off again :— , 

* Not that I blame the L.G.B. neither. Plant’s sufficient, 
and mains is sufficient, if the’ 'ole bally lot weren't choked 
up with idle curr'nt. Mor'n ‘arf the time, its bigger than 
the workin' curr'nt." | 

Yankee Bill, who was chawin', spat thoughtfully into the 
fire place. = 

“ Wot are y'callin' idle, my son,” sed 'e ; “ th’ curr'nt no 
more idle than you—not arf ; its the mag-net-i-sin' curr'nt, 
and 'tends to its own biz—mor'n some folk "—with a look at 
me—'ow 'ud y'r Ah-Sin-thomous motora go roun' without 
fields? 

* didn’t know you had any Chinese plant on the mains, 
J put in. 

Yankee Bill honoured me with a lofty stare of superiority, 
but took no other notice of the interruption. ‘ These ere 
polly-faced motors," he went on, ain't nothin’ but trans- 
for-mers wi' moving secondaries, an' in course they must be 
excited. How c'd you run a motor anyway wi'out it. What 
you wan't, me son, turnin’ to A. J., is to keep th’ excitin' 
curr'nt to ita work, not 'ave it sloshin’ around the generators 
and thro' the mains 'tween 'ere and the generatin' stashun. 
I geen it done out yond'r." 

“Oh, ah” said А. J., I spose у’ mean me to build a 
condenser the size of this 'ere station, to localise the idle 
curr'nt. An who's to pay for that I'd like to know? 

“ spose you got that out о’ a blessed text-book : no, y don’t 
find Bill mucking up wi’ tin foil an’ greased paper e don't 
call that engineerin'."  **Z7dle curr'nt," he went on, with 
supreme contempt, “ D'ye call the waves idle when they 
pile up the shingle on the beach and drag it down again. 
That's wot y'r idle curr'nt is doin'. I tell ye, I can see 
the juice sloshin' around in th' armature, an' yankin' the 
poles forrard, and then tryin' to pull'em up; th' generators 
'ave to find 'arf that idle curr'nt, an' the other 'arf is wasted 
'elpin' the engine wot don't want no 'elp. See?" 

I've seen а liar at times," said A. J. Wot d'yer mean, 
letting on ye can see the juice?“ 

„Jou never seen nuthin’ 'cept diagrams in a book," 
replied Bill. It takes imagination to see wot I seen. 
Now, look ere, me son. S’pose you "вй one generator ere 
to do nothin’ else but excite these polly faces, an’ leave the 
station plant to its proper business. It ud 'ave to be a big 


"un to carry the juice, but it w'dn't take much power, for 
'arf the time y’r ‘idle’ curr'nt would be pullin’ it round, 
an'— —" 

“ An’ we can take that power from the mains. Bill, my 
boy, that's the very thing—an over-excited synchronous 
motor. An' we have а turbo machine here to try it on; a 
bit small, but anything for a beginning. I'll see the chief 
about it to-morrow. But, I say, when the lighting comes 
on, won't y'r excitin' eurr'nt play old Harry with the 
generators an’ the mains when there's nought for it to do? 

„Don't over-excite y'rself, old man. Over thar we just 
dropped the field when we didn’t want much waste juice.” 

* Just so; that 'ud do the trick. Thanks, old fellow ! 
Т say, I'll look up what the text-books have on this, an’ make 
apaper of it if the boss will let me." 

^ Ain't it a little too simple a thing for a paper *" I 
ventured to ask, turning to go. 


* [t won't be simple at all by the time I've done with it,“ 


replied A. J., scornfully. 
And it wasn't. 


THE ASSOCIATED MUNICIPAL ELECTRICAL 
ENGINEERS (GREATER LONDON). 


— — — 


A copy of a resolution circulated amongst the Electrical 
Engineers of Greater London, intimating that this Associa- 
tion is in favour of the ‘Supply of Electricity Bill, 1907,’ 
which was unfortunately withdrawn," and in favour of its 


reintroduction next Session, calls attention to the existence 


of this body of engineers, which was formed towards the latter 
end of last year. : 

It is perhaps early in the day to expect any resulte 
beneficial to Greater London undertakings from this young 
body, especially when we consider that the total initial 
membership consisted of only 45 engineers and assistants. 
Its primary object is stated to be The interchange of 
technical and commercial ideas for the benefit of the 
municipal electrical undertakings of Greater London." 

From the membership list, we look for some useful 
information on technical matters, but fail to see much 
prospect of a useful interchange of commercial ideas, as the 
Association is constituted entirely of chief engineers and 
chief assistant engineers, the men with commercial training 
being conspicuous by their absence. Are the London 
engineers endeavouring to emulate the ostrich by burying 
their heads in the sand? As we recently pointed out iu 
connection with the I.M.E.A., greater results would have 
been the outcome of the last convention had the com- 
mercial subjects been treated ог discussed Бу 
commercial in addition to engineering officials. 


The real commercial engineer and manager is a rarity 


seldom met, and we would strongly advise the members 
of this Association, at the outset of its career, to put 
prejudice to one side and admit to its ranks the financial 
assistants from the various local authorities who can, by a 
little skilful engineering on the part of the chiefs of electri- 
city departments, be induced to assist materially in the. 
commercial progress of the industry. We would also impress 
upon those members that tbey are now faced with a battle 
for their very existence as generating engineers, and that 
they cannot afford to ignore the commercial element when 
uniting together to oppose their common enemy, the bulk 
supply company or authority. | 

We are aware that the Greater London engineers are alive to 
the danger before them, for we have heard rumours of a futile 
effort to arouse the ratepayers in support of their present- 
day lackadaisical methods, but from what we can learn it 


' was well that the effort was strangled in embryo. Surely 


in the greatest and most important area in the world, where 
we expect to find the leading lights of the electrical 
profession, we ought also to find the commercial side of the 
industry most highly cultivated. But this is not so, there- 
fore we trust that one of the first efforts made by the new 
Association will be to encourage the discussion of com- 
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mercial subjects, and admit commercial assistants to such 
discussions. 

The most glaring defect in the constitution of the new 
Council of the Incorporated Municipal Electrical Association 
is the omission of London men, and the reason is not far 
to seek. The plums of the profession lie in the provinces, 
and the best metropolitan engineers are attracted thereby, 
whilst those remaining follow blindly the lead of the pro- 
vincial engineers. Are they to continue to do so, or are 
they going to wake up? This Association should help them 
to become the power in the land that their environment 
entitles them to become, but they mnst take the initiative, 
and the field is wide for their exploitation. First and fore- 
most comes the question of bulk supply, then there are such 
matters as a revision and uniform adoption of charges for 
the supply of energy ; a uniform system of accountancy ; 
the utilisation of steam power from refuse destructors, with 
an equitable basis of remuneration for the same ; a uniform 
and equitable method of charging for street lighting ; and 
many other matters of public importance and utility. The 
young A.M.E.E. will develop on such food as we have 
indicated ; but if they continue to be as exclusive as they 
have commenced, their ideas will stagnate, and the Asso- 
ciation will become impotent or perish in ite youth. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


I.M.E.A. Convention. 


I am afraid that the points which you criticise in your 
issne of the 19th inst., in connection with my paper and 
letter of the 10th inst., are hardly of sufficient general 
interest to justify my trespassing further upon your space, 
bat you practically compel me to do so by challenging the 
accuracy of my figures and calling upon me to explain the 
system by which they are obtained. I thought I had done 
this in my paper, but evidently you have overlooked or 
not understood my explanation; I therefore repeat and 
amplify it. | | 

The total costs (including capital charges) of running the 
works during each of the four quarters of any year are 
ascertained as explained in-the paper. The output during 
each quarter is, of course, also known. These figures are 
plotted, the costs as abscisse, and the output as ordinates, 
and 4 points are thus obtained. Through the mean of these 
points, the curve А B, fig. 1, is drawn. The law of this 
carve is found to be £2,242 per quarter + 0:64. per 
B.T.U. sold. | 

Now ав to the accuracy of these figures, I do not propose 
to follow in detail your calculations, as they contain in- 
accuracies considerably greater than those which you seek 
to rectify in my paper, but if you refer to and analyse the 
accounts of this undertaking for 1905-6 (a copy of which I 
think is in your possession) you will see that the total costs 
were as follows :— 


Total working costs... £5,180 
Interest and sinking fund 5,939 
Total costs (including capital charges) ... . £11,119 


The total costs calculated from the curve referred to are 
as follows: 


Standing costs: 4 quarters at £2,242 per quarter = £8,968 
Running costs: 917,925 B. T. U. at 0:64. per B. r. b. а 2,295 
Total costs (including capital charges) ... £11,263 


You will therefore see that the costa calculated from the 
curves were within 0:4 per cent. of the actual costs as 
obtained from the official accounts. Surely even you must 
admit that for results obtained by graphical methods this 
degree of accuracy is, as stated in my paper, sufficient for 
all practical purposes.” I could, of course, quite easily 
have adjusted my curves, so aa to make them agree absolutely 
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with the actual resulte, but by so doing I should have 
laid myself open to the charge of cooking the curves 
to suit my purpose. 

It appears to me that your criticisms are based upon the 
erroneous assumption that such items as the cost of co 
are “running costs.” I am surprised that it should be 


necessary for me to point out to you that a large proportion 


of cost of coal is a “ standing cost," and that exactly what 
proportion can only be accurately ascertained by some such 
method as that advocated in my paper. As I thought this 
method of dividing the “ standing coste " from the * running 
costs" was familiar to those before whom the paper was to be 
read, I did not consider it necessary to describe it at any 
great length. 

I confess that I am quite unable to understand how you 
reconcile your statement, that I have cast a slur upon the 
intelligence of municipal engineers, &c.," by giving the 
curves contained in fig. 1 of my paper, with the request made 
later in the same issue for further information as to how 


these curves are obtained. 


In the last paragraph of your criticisms you take an 
opinion which I expressed with regard to the curves given 
in fig. 2 of my paper and apply it to those given on fig. 1. 
I presume that this misrepresentation is unintentional, for if 
not, I can only say that in making it you are hardly **playing 
the game." 

I am glad of your assurance that you entertain no 
antipathy towards municipal undertakings, and I am quite 
prepared to leave this matter to the judgment of your readers. 

I agree with you that there are “ black sheep” in muni- 
cipal as well as in other ranks, and that it is in the interests 
of the industry in general that they should be exterminated, 
and that all undertakings, municipal or otherwise, should be 
run on sound financial lines. 


H. R. Burnett, 
Borough Electrical Engineer. 


Barrow-in-Furness, July 23rd, 1907. 


[This further letter from Mr. Burnett justifies our 
criticism of the paper read at the recent Convention. We 
contended that the curve fig. 1 had no relationship to 
quarterly coste, but merely represented annual standing 
charges -- 4 plus running costs per B. r. U., and that the 
latter fifure—viz., 0°6d.—was incorrect, which contention 
Mr. Burnett now confirms. It was totally unnecessary to 
plot a curve in order to obtain this resalt, a simple state- 
ment of fact, in figures, being ample for any man of normal 
intelligence. 

We regret that the costs given in our issue of 19th ult. 
were inaccurate. The information was obtained from a 
useful table of records published by a contemporary, and 
generally accepted as reliable. From this source we obtained 
the costs of wages 0:27d., and repairs 0:2d., which do not 
agree with the official return as given below, viz. :— 


Coal, &c. bu . 0454d. ... £1,737 16 5 
Oil, water, &c. ... 0:059d. 223 16 6 
Wages ... ; 0 299d. 1,144 16 8 
Repairs, &c. 0:172d. 657 5 8 
Works costs 0984d. ... £3,763 15 3 
Rates, &c. x .. Q'053d. 202 11 3 
Management ... . 073174. 1,213 10 9 
Total working costs 1:354d. ... 5,179 17 3 


Bat this inaccuracy on our part does not alter the main 
point of contention—viz., that the figures given in curve 
fig. 1 are altogether wrong. The difference between £757 
per qr. and £398 per qr. is £1,436 per annum, but in the 
actual balance-sheet figures given above the amount is 
£1,416. In his paper Mr. Burnett distinctly stated that 
the curves were plotted from actual results; who, then, 
would have accused him of cooking the curves if he had 
made them agree with the actual results? To make a curve 
* more expressive than the figurea which it representa," we 
would imagine that it should be strictly accurate. Mr. Burnett 
claims to have been within a 0'4 per cent. error which is 
* gufficient for all practical purposes." We calculate this 
error at 6:7 per cent. by a process of simple arithmetic from 
the figures given in above letter, viz. :— 
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Total coste as per official accounts ... 411.119 
Planting costa = 4 quarters at £2,242 8,968 
Running coste ... - n £2,161 
Running costs as per curve ... 2,295 
Error £144 


2,151 : 100 :: 144 = 677 per cent. 


But possibly Mr. Burnett plotted a curve to obtain the 


0:4 per cent. result. 

Mr. Burnett thought that the method of ‘‘ dividing stauding 
costs from running costs was familiar to those before whom 
the paper was to be read; we were right, therefore, in 
assuming that Mr. Burnett has a method. Will he be sur- 
prised to know that 99 per cent. of the engineers and com- 
mitteemen are ло! familiar with it? It is this method that 
we are anxious to obtain and publish in the interests of the 


electrical industry, particularly as applied to coal costs, but 


whether Mr. Burnett comes forward with his method or not 
it is our intention to go further into the subject and endeavour 
to establish a workable system, as it is upon this very method 
that future cbarges for the supply of energy will be based. 

Mr. Burnett accuses us of not playing the game." We 
do not understand which game he alludes to, but if it is the 
national game, he will find that our deliveries are straight, 
and if misjudged the player will be ** bowled out." 

We made no reference to black sheep in the municipal 
ranks, but we certainly think that inefficient men are a 


hindrance to the progress of the industry ; also we 
are pleased, for once, to be in accord with Mr. 


Burnett’s view when he asserts ‘ that all undertakings, 
municipal or otherwise, should be run on sound financial 
lines.“ This is exactly what we desire most to 8ee.— Eps. 


E.R.] 


The Profits of Electrical Manufacturiag Companies. 


We have read your report of the Electrical Construction 
Co.'s meeting in your last week's issue, and would point ont 
a mistake which was made by the chairman in his speech. 
We take considerable exception to this statement, which 


du & 


i 


writer also knows several other firms in this country who 
are making a reasonable profit. 

We must say, however, that we consider the prices which 
are obtained at the present time are much too low, and we 
entirely sympathise with the remarks made by the chairman 
re the failure of the co-operative scheme. We would also 
draw your attention to Messrs. Crompton & Co.'s report, in 
which they declare a dividend of 5 per cent., and place a sub- 
stantial sum to reserve. 

It may also interest you to know that at the present time 
we are exporting а considerable number of machines to 
Italy, France and Germany, notwithstanding the high 
import tariff. 


The Lancashire Dynamo and Motor Co., Ltd., 
A. P. Woop. 


Manchester, July 29th, 1907. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Grinding and Polishing Machine. 


The accompanying illustration, fig. 1, shows an electric grinding and 
polishing machine which is being supplied by Messrs. S. WOLF AND 
Co., of 138, Southwark Street, London, S.E. The firm supplies 
such machines for a variety of purposes in workshops and install a- 
tion work. One can be supplied fitted with a slide rest to move 
parallel with the lathe. Another type is fitted with a longitudinal 
support and bracket, while a third, as illustrated (type P.B.P.L.), 
is a portable machine for such work as finishing castings, 
motor-chassis work, and for polishing and grinding work tn situ. 
Particulars of a number of other portable drilling and grinding 
machines are set out in the firm’s catalogue. They supply 
continuous and single, two and three-phase current machines up to 
500 volts. 


Waterproofing Tumbler Switches. 


The little device, as simple as it is ingenious, which is 
shown in fig. 2, has been invented by Mr. B. O. BUTLER, of 8, 
Cecil Court, Charing Cross. It can be applied to almoet any 
type of tumbler switch, with a slight modification of the cover. 


Еа. 2.—RUBBER CAP AND WASHER. 


Fic. 1.— PORTABLE ELECTRIC GBINDING AND PoLiSHING MACHINE. 


reads as follows :—'* It is but small consolation to know 
that such absence of profit is not exceptional nor confined 
to this company, for I cannot find that any electrical manu- 
facturing concern of importance, carrying on a purely 
manufacturing and competitive business similar to ours, 
can show any better result, and some show a great deal 
worse." 

We may say that the average dividend which we have paid 
on our ordinary shares for the last six years is 8} per cent. ; 
during 1906 we made more profit than in 1905. "These 
dividends were paid after a substantial depreciation had been 
allowed for. Our profits were stated in the prospectus issued 
a few weeks ago. 

We maintain that our business is practically similar to 
that of the Electrical Construction Co., as it is purely manu- 
facturing, and we have over 800 employés We have, of 
course, a few specialities, but the bulk of our profits are 
obtained from standard b. C. and А.С. motors and generators. 
The average size of our productions is probably somewhat 
smaller than those of the Electrical Construction Co., but 
we make а range of machines from 1 to 1,000 н.р. The 


The device consists of a hollow moulded rubber cap, which fits loosely 
over the dolly, and is gripped between the cover of the switch and & 
washer or shoulder on the internal bridge. Thus water or moisture 
is completely excluded from the switch at this point, and it is easy 
to make the cover fit watertight on the base. At the same time the 
rubber cover effectually protects the user against a shock from 
an uninsulated dolly. Particulars can be obtained from the 
inventor. 


Warner Patent Steering Control for Tramcars. 


Some time ago we published a description of the new type of radial 
truck called the ''Sinuous" truck, invented by Mr. J. 8. Warner. 
The accompanying illustration, fig. 3, shows the application of 
the principle to the bearipg of one of the cars of the Metropolitan 
Electric Tramways Ltd., of 8 ft. 6 in. wheel base, which is typical 
of & number of cars that are being converted to demonstrate the 
advantages of the system. The view shows the suspending links, 
which are arranged so as always to swing through an arc of a circle 
at an angle to the main side-frame. It is claimed that with this 
system excessive pressure between the wheel flanges and the rails is 
impossible, so that the unduly rapid wear which has been observed 
in many cases is obviated. Mr. Warner maintains that in order to 
secure this result the relative positions of the axles must be con- 
tinuously changed, so that no two axles are parallel except for an 
instant occasionally, the wheels thus being enabled to conform con- 
tinually to the deviations from correct alignment which are met with 
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even on the best-laid track. The on is so delicate that the 
whole vehicle may be swayed horizontally with one band, and it is 
claimed that the cars run with the minimum of shock and vibration. 

Returning to the illustration, the links shown on either side of 
the axle-boxes swing at an angle to the main frame, passing through 
radial slots in the yoke bridge (the bar passing under the axle-boxes), 
and connected to knuckle joints concealed inside the journal box 


Fic. 3.—WaBNER PATENT STEERING CONTROL. . 


springs. The pins passing through the lower ends of these links 
are set rsdially to the king pin in the centre of the car. At the 
upper ends of the links, where the pins cannot be set radially, pins 
parallel to the axle are used, passing through a bridge piece which 
rocks transversely on the arle-box, while at the eame time the axle- 
box itself tilts or rotates to and fro upon its journal. The WARNER 
ENGINEERING Co., of 11, Dartmouth Street, Queen Anne's Gate, S. W., 
owns the patents. К. 


Dust-proof Twin Carbon Arc Lamps. 


The lamp illustrated herewith is one that has been developed by 
TEE British Тномвон-Носѕтон Co., Ltp., of Rugby, especially 
for outdoor use, or in foundries and such places where there are 
corrosive fumes. The line resistance is of the external pattern, 
suitable for mounting in а pole base or on the wall. With this 
arrangement the lamp is claimed to run much cooler, and to sllow 


Fic. 4.—B.T.-H. Dust-rroor Arc LAMP. 


the casing to fit closely and completely box up the working parts. 
The lamp is suitable for single operation on high-voltage circuits, 
and is claimed in many cases to show advantages over the two-in- 
series type, especially for shop and office lighting. It has two arcs 
in series within the enclosing globe, and consumes about the same 
power as the 5-ampere series parallel lamp. It is said to give a 
perfectly steady white light. The carbons are placed close together, 
and to the observer the effect ia said to be the same as if the light 
emanated from a single arc. The negative carbon-holder is so 
arranged that ho shadows are cast. Ten-mm. carbons are used, and 
with 12 in. upper and 5 in. lower the lamp will burn approximately 
100 hours. The series coil is wound with a patent enamelled 
copper wire, which is not affected by heat or moisture, The lamp 


is designed to operate singly on from 200 to 250-volt circuits D.C., 
and can be adjusted from 2°75 to 3:5 amperes. All the working 
parts are very accessible, and thev can be easily removed for repair 
or replacement. Tbe length over all is 244 in., and the weight, 
including casing and reflector, is 17 lb. 


LEGAL. 


NORTHERN COUNTIES ErLEgCTBICiITY SUPPLY Co. v. TANN. 


AT Morpeth Petty Sessions on July 24th, Harriet Tann, a married 
woman living at Hirst, was summoned by the Northern Counties 
Electricity Supply Co. on a charge of having diverted a current 
and stolen electricity to the valueof 1d. on May 6th. Mr. T. H. 
Smirk, Newcastle-on-Tyne, prosecuting, said that an ingenious 
device had been in operation to divert the current by means of a 
piece of wire and two pins. The latter had been inserted in the 
wires, with the result that the current, instead of passing through 
the meter, passed directly to where the light was wanted. The 
defendant was fined £1 and costs, and the chairman, Lieut.-Colonel 
Orde, intimated that if there were any more cases of the sort tbe 
penalty would be heavier. 


GILENDEN RING v. LEEDS CORPORATION. 


On July 26th an action was heard at the Leeds Assizes, brought by 
Mrs. Clara Emily Glendenning, a widow, for damages againet the 
Leeds Corporation. Plaintiff, who resided at 82, Roundhay Road, 
Leeds, was about to alight from a tramcar when it suddenly 
started. She was thrown to the ground, rendered unconscious, and 
suffers from diabetes in consequence. She was awarded £250 
damages against the Corporation. 


ASYLUM INSTALLATION CLAIM. 


ACCORDING to a report in the Manchester Daily Guardian, an action 
arising out of the electrification of the Winwick Lunatic Asylum, 
near Warrington, came before Mr. Edward Pollock, sitting as 
Official Referee of the High Court of Justice, in the Manchester 
Assize Courts on July 23rd. The Committee of Visitors for 
Winwick Asylum claimed £1,200 damages from the Hart Accumu- 
lator Co., Ltd., of Stratford, London, for breach of contract. The 


. plaintiffs were represented by Mr. E. Sutton, Mr. J. M'Keever and 


Mr. J. B. Sandback; and the defendant company by Mr. Thomas 
Terrell, K.C., and Mr. Valentine Ball. It was mentioned, says our 
contemporary, that the proceedings were likely to last at least a 
week. 

The case for the plaintiffs was that by an agreement in writing, 
dated April lOth, 1901, the defendants agreed to maintain and 
keep for a period of ten years from June 30th, 1902, a storage 
battery belonging to the plaintiffs up to an efficiency of 90 per cent. 
of its original capacity, and to do various necessary work on it from 
time to time. On the other hand, the plaintiffs agreed to replace 
broken spray arresters and to supply pure sulphuric acid and pure 
water as required. The remuneration of the defendants was to be 
£76 10s. annually for the first five yeurs and £110 a yesr for the 
second five years. In July, 1904, the defendants were called upon 


to renew the plates, and then agreed, in modification of the . 


agreement, henceforth to maintain and keep the capacity of the 
battery at an efficiency not to fall below 80 per cent. of its original 
capacity. The plaintiffs alleged, however, that instead of doing 
this they failed to waintain and keep the battery in the agreed 
state of repair and efficiency, the effect being that the available 
capacity of the battery fell to 60 per cent. 

Mr. E. Sourron stated that in their pleadings the defendants 
practically alleged that the falling-off in the capacity of the battery 
was due to want of care and proper supervision on the part of the 
plaintiffs themselves; and that consequently the defendants 
obligations ceased. The contract arose, briefly, as follows:—The 
plaintiff Committee, becoming anxious to have electric lighting 
installed, instructed their engineer, who made a specification in 
which it was stipulated that the battery must be of the most modern 
type. The defendants sent in a tender for £1,350. The Committee 
offered to accept this provided the company would agree to main- 
tain the battery after the first five years for a second period of the 
same duration at the same rate of £76 10s. per annum. This the 
defendants declined, and ultimately the sum of £110 per annum 
was settled as their remuneration for the latter five years. The 
defendants then took complete control. They gave instructions 
that there should be an ampere-hour-meter to register the exact 
work the battery was doing, but they now suggested that the 
meter was so inaccurate in its records that it gave over-charges 
and over-discharges, and that in consequence they were relieved 
from their responsibility of maintaining the battery. They 
that it was the business of the plaintiffs to see that the meter 
was accurate. The plaintiffs, on the other hand, seid it 


was the duty of the defendants, and that if it went wrong 


the defendants were not relieved of their responsibility. As a 
matter of fact, men were sent to i the battery from time to 
time, and reports were made and letters written which gave the 
plaintiffs to understand that the battery was going on perfectly well. 
Ultimately, however, it was found that tbe battery bad fallen into 
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a dangerous condition, and the defendants were informed. Only 
then did the defendants say that they were misled by 
the ampere-hour-meter. In October, 1894, at the defendants’ 
suggestion, new plates were inserted in place of the old ones, but 
these also went wrong and began to bend and buckle. Then the 
defendants suggested that a booster was necessary, and tbat this 
should be provided by the Committee. The Committee, however, 
replied that as the booster was made necessary by certain altera- 
tions carried out by the defendante, and as the defendants had 
undertaken to maintain the battery, the cost of the booster should 
fall upon the defendants. 

The RErFEREE: They say the obligation falls upon you because, 
according to what they state, the cells became bad through your 
negligence; and that they are only bound to “ maintain and keep” 
as against ordinary wear and tear. 

Mr. Sutton replied tbat when they made the contract the 
defendants were supposed to have considered all tbe risks they 
would naturally and reasonably incur. All that the plaintiffs had 
13 do was to select men of approved character, skill, and know- 
edge. 

The evidence in the case was very voluminous. One of the 
witnesses for the plaintiffs was Mr. Stubbs Brown, vice-chairman 
of the Committee of Visitors for the Winwick Asylum. He said, 
in the course of his evidence, that he was a member of the 
'" Defective Battery Sub-committee.” 

The Orrician REFEREE: By that, I suppose, is meant a sub- 
committee appointed to look after this defective battery ? 

Mr. TEBRELL: I thought it was a defective sub-committee to 
look after the battery. 

At the close of the fifth day the hearing was adjourned. 
be continued in London after the Long Vacation. 


It will 


MARYLEBONE BoRouGn COUNCIL AND ITS CONSUMERS. 


AT the Marylebone County Court last week, Myring & Co., 
Pemberton & Clark, and Mr. R. J. Knox and Mr. Sobocinski, all 
Hampstead residents, were sued by the Marylebone Borough Council 
for amounts said to be due for electrical energy supplied. 

On behalf of plaintiffs, Mr. WILSON BELL explained tbat recently 
certain portions of Hampstead were transferred to Marylebone, and 
vice versa, for local government purposes, and that an agree- 
ment was come to under the London Electric Lighting Areas Act 
of 1904, by which the same portions were also transferred for elec- 
tric lighting purposes. This agreement was confirmed by the Board 
of Trade, and the section of the Act gave Marylebone the same 
powers over the new section that it had over the other parta of 
the borough. The Hampstead rate for electricity was 4d. a unit, but 
the Marylebone rate was 8d. a unit up to 200 hours’ use a quarter, 
after which it came down to 1d. 'The defendants had offered to 
е the Hampstead rate, but refused to pay the plaintiffs’ full 
charges. 

According to the Hampstead Express, each of the defendants in 
the box pleaded that it was a great injustice for them to be trans- 
ferred without their consent toa district where the charges they 
had to meet were greatly in excess of the amount they had previously 
had to pay. 

Sir WiLLIAM BELFE said it was no doubt a grave injustice to the 
individual, and he strongly sympethised with the defendante, but 
he was afraid they would have to submit. 

Judgment was given for the plaintiffs, but, in view of theimport- 
ance E. the case, his Honour granted stay ot execution and leave to 
appeal. 


CUNNINGHAM v. MARYLEBONE Вовосан CoUNCIL. 


AT the Marylebone County Court on Friday last, the Marylebone 
Borough Council was sued by Mr. R. N. Cunningham, electrical 
engineer, of Edgware Road and Brown Court, W., who claimed 
: €86 odd in respect of various items said to be due for work done 
and goods supplied. Two amounts had been paid into Court. 

Mr. Thorn Drury was for the plaintiff, and Mr. Randolph for the 
Borough Council. 

Mr. Dnonkv, in his opening statement, said that in 1905 the 
Council decided to change their voltage from 100 to 240, and it 
became necessary for them to conform to the conditions imposed 
by the L.C.C. The condition which bore on the present case was 
the one which made it incumbent upon the local authority to make 
good to the consumers all lamps, fittings, &c., which were rendered 
useless by the change. One item for which plaintiff sought to 
recover, £45, was fora motor-generator, which had become neces- 
sary by reason of the change of voltage, and which he had pur- 
chased on defendants’ order. The Council's extremely disingenuous 
defence to this part of the claim was that the plaintiff had been a 
consumer at Seymour Place, and not at Brown Court, where the 
generator was fixed, and where plaintiff was supplied with current 
only after the change in system. The second item, one of £20, was 
in respect of new arc lamps which plaintiff, as a contractor to the 
Council, had supplied to an Edgware Road dealer on a Borough 
Council official's order, and the reet of the claim was for bulance 
. of different accounts for work done for the defendants. The whole 
business, added Mr. Drury, appeared to bave been carried out by 
defendants in a very unbusiness-like way. 

PLAINTIFF said that he did a large business in charging accu- 
mulators, and to do so it was necessary to reduce the original 100 
volts pressure supplied formerly. When the 240 volts pressure was 
put on his position would naturally be made worse, and it was for 
this reason that the generator was suggested, and finally ordered by 
defendants. One of the defendants’ engineers gave plaintiff per- 


mission to order new arc lamps for the job he was doing for the 
Council at Edgware Road. The official had pointed out that no 
matter what happened the consumer must not be left without 
lamps, and that if necessary plaintiff must order new ones. 

For the defence, it was submitted that the generator was ordered 
to compensate plaintiff, as consumer at Seymour Place, for any 
inconvenience suffered in the change of system. As there was no 
current previously supplied to Brown Court, the Council would 
not have agreed to supply the generator tbere, inasmuch as it 
would have been plaintiff's place in starting the installation to 
have put in all fittings, &c., necessary to such installation. The 
engineer denied having given plaintiff permission to order the 
four arc lamps for the work in Edgware Road, but said that a 
payment had been made for the loan of lamps at the address in 

uestion. 
j His Honoor finally awarded plaintiff £25 odd—£18 for the arc 
lamps, £2 19s. 11d. in respect of the balance from accounts, and £5 
for loss sustained at Seymour Place. He said he did not think 
plaintiff could recover for the generator, inasmuch as place 
seemed the essence of the contract between the parties. The 
verdict was irrespective of the sum paid into Court. 


DE LA VALETTE v. Ri1CHES & Co. 


IN the King's Bench Division of the High Court, before Mr. Justice 
Walton and a Common Jury, the hearing wasconcluded on Tuesday 
of this case, in which plaintiff cle imed for balance of goods sold 
and delivered. This claim was admitted, and the case was heard 
on a counterclaim, in which damages were claimed for alleged 
breach of contract. It was alleged in this claim that in March, 
1905, it was orally agreed between plaintiff and Mr. G. T. Riches, 
on behalf of the defendants, that tbe latter should be the sole 
representatives of the plaintiff in Great Britain and Ireland for the 
sale of plaintiff's patent magneto igniters and the parts of the 
same until plaintiff's patent should be taken over by & company: 
and that in the meantime paintis should pay to the defendants 
commission on all goods sold to any customers within the radius 
mentioned. It was urged that on September 22nd, 1906, by a letter 
plaintiff refused to continue the agency and to supply the 
defendants with the patent igniters, although the patent had not 
been taken over by any company. 

The defence in the counterclaim was that plaintiff did not make 
the agreement alleged, and that no period in which defendants 
should act as plaintiff's agent was mentioned. 

Evidence as to the terms of the contract having been heard, the 
Jury found for the defendants on the counterclaim, and awarded 
£750 damages. 

The case came again before Mr. Justice Walton on Wednesday, 


and after hearing arguments on a point of law, bis Lordship 


reserved his judgment. 


Hay v. NORTHERN Counties Exgctriciry SUPPLY Co. 


AT the West Hartlepool County Court on July 26th, Francis 
William Hay sought to recover damages from the defendant com- 
pany. Mr. Meynell, for the plaintiff, said he resided at 1, Penrith 

treet, Hartlepool, which was bis own property, and there he 
carried on the business of a general dealer. e defendant com- 
pany bad erected a power station just behind the plaintiff's house 
about three years ago. Originally, the power station contained one 
light engine, but others were put in as the business developed, 
until, with the noise and the vibration, it became an intolerable 
nuisance. The consequence was serious damage to the house and 
the things in it. They were told by the company that the plant 
was going to be removed. Mr. Gawan Taylor, for the defendant 
company, said that in six months it would pass out of their 
hands. The station was not going to be used for generating 
electricity, but only as a sub-station. The plaintiff and 
William Young, an architect, gave evidence as to the manner 
in which the vibration had affected the house. The latter 
witness said there had been a subsidence through the vibration, 
causing certain walls of the house to crack.—James Bainbridge, a 
builder, gave it as his opinion that the noise was very intense and 
detrimental to anyone's health.—After other evidence had been 
given for the plaintiff, Mr. H. Taylor, electrical engineer to the 
Middlesbrough Corporation, was called for the defence. He said he 
found, after tests, very slight vibration, in fact, not sufficient to 
account for the damage complained of. In this opinion he was sup- 
ported by the assistant manager of the defendant company’s works. 
Other evidence was given to the effect that the cracks in the plain- 
tiff's house were of a long standing nature.—His Honour gave judg- 
ment for plaintiff for £10 for the annoyance he had sustained.—A 
similar claim by a Mr. Rowland was adjourned. 


SMOKE NUISANCE PROSECUTION. 


On July 26th at Westminster, Mr. Curtis Bennett continued the 
hearing of the summonses against the Underground Electric Rail- 
ways of London, Ltd., for black smoke nuisance at their generating 
station in Lot’s Road. Evidence was piven by Dr. Louis Parkes, 
medical officer of health for Chelsea, who said he could not suggest 
anything in the generating of electricity to improve upon the methods 
adopted by the defendant company. Sometimes there was black 
emoke, sometimes there was none, and consequently he was of opinion 
that the emission could be remedied. He knew the load varied 
from time totime. R. J. Davis, sanitary inspector, cross-examined, 
said he had not calculated that the four chimneys at Lot's Road 
were equivalent to 2,000 domestic chimneys, nor that nine times 
the amount of coal the 2,000 domestic grates consumed was con- 
sumed at Lot's Road. The hearing was again adjourned. 
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PARLIAMENTARY. 


Royal Assent.—The following Bills have received the Royal 
Assent :— 

Electric Lighting Orders Confirmation Acts Nos. 1, 2, 4 and 6, 
1907 


Portobello and Musselburgh Tramways (Levenhall Extension) 
Order Confirmation Act, 1907. 

London United Tramways Act, 1907. 

Great Northern and City Railway Act, 1907. 

Central London Railway Act, 1907. 

London and North-Western Railway Act, 1907. 

Electric Supply Corporation, Ltd., Act, 1907. 


Bills Advanced.— In the House of Commons on the 26th ult. 
the Lorde’ amendments to the North Metropolitan Electric Power 
Supply Bill and the Richmond (Surrey) Electricity Bill were 
agreed to 


The Tramways Order Confirmation Bill on Tuesday passed the 
Ways and Means Committee, and was ordered to proceed. The 
Bill copfirms Board of Trade orders, with respect to the following 
n — Audenshaw, Huddersfield, West Ham, Taunton and 

eds. 

The Middlesbrough, Stockton-on-Tees, and Thornaby Tramways 
Bill was read a third time. 

The Electric Lighting Provisional Orders Bill (No 3) came before 
the Unopposed Committee of the House of Commons (Mr. Emmott 
presiding) on Thursday last week, and was ordered to go forward. 
The Bill confirms electric lighting orders granted in respect to 
Castleford, Egham, Formby, Liversedge, Coombe, Mansficld, 
Grimsby, Selby, Paignton, Stoke-upon-Trent and Maldens. 

On Friday Mr. Oorrie Grant’s Committee again had the Bill 
of the Glasgow Corporation before them, which, amongst other 
matters, authorises the construction of new tramways. The Bill 


has been several times before the Committee over the question of 


the estimates for sewers, and Mr. Balfour Browne, K.C., on behalf 
of the Corporation, now expressed regret that incorrect figures 
should have been given by a witness. The Chairman announced 
thst the Committee would pass the estimate of £41,862 for tram- 
ways. At present the Corporation had 31 years as a general period 
for the repayment of their tramway loans. The figure which the 
Committee allowed was 30 years, but as there was only a year of 
difference, and a good many of the tramway loans had been repaid, 
and as it was a remunerative undertaking they would make an 
exception and allow the tramway loan to be put under the general 
period now in operation in Glasgow. The preamble of the Bill was 
then passed. . 

On July 26th the Telegraphs (Money) Bill was read a third time 
in the Commons. | у Т VE 


BUSINESS NOTES. 


The Bastian-Calvert Leading-in Wire for Lamps.— 
On Friday last, at 71 and 73, East Road, Hoxton, many who take an 
interest in movements for ameliorating the lot of crippled children 
attended the formal opening of a new factory in which, with the 
co-operation of the Ragged School Union and Shaftesbury Society, 
industrial occupa ion is given to a number of cripple girls. The factory 
has been started by Platinum Substitutes, Ltd., to manufacture glass- 
coated copper strips on the Bastian-Calvert system to form the 
conducting wires for electric lampe, in place of platinum. To begin 
with, some 30 girls are employed, but it is expected that before 
long work will be found for some 200 or 300. The girls are selected 
by a matron paid by the Ragged School Union, who will 
“mother” them during che first few months of their industrial 
experience. The Lord Mayor of London, whose chief work during 
his term of office promises to be his now renowned efforts already 
so successful on behalf of the Cripple Children’s Fund, was present 
to start the factory, purely in the interests of his charitable enter- 
proe and not because of any connection witb, or personal know- 
edge of, this particular commercial undertaking. The directors 
of Platinum Substitutes, Ltd., say that they are employing the 
cripples solely on strictly commercial lines. During the first month 
or two of tuition the employés receive from 3e. to 58. pcr week, 
plus 3s. per week meal allowance, which it is anticipated will rise 
to 15e. and meal allowance, depending on skill, under a bonus 
system. The Bastian-Calvert invention has been patented in all 
countries, and the company anticipates that in a short space of 
time the use of platinum in the manufacture of incandescent electric 
lamps will have been entirely superseded.” Leading English and 
Austrian manufacturers are stated to have taken the system up 
enthusiastically. Mr. Newman, the secretary, said that the com- 
pany had brought to the district a new industry which was 

estined to work a revolution in incandescent lamp manu- 
facture, They had offers to manufacture more cheaply 
abroad, but they preferred to let the manufactured article (including 
the labour) go to the foreigner as export. Before the Lord Mayor 
pressed his button, starting the motor operating the factory in the 
basement floor, Mr. C. Orme Bastian, the company's technical 


manager, gave what was described on the programme as a “ technica 
résumé.” It will be remembered that he fully described the system 
in a paper read several months ago before the Glasgow Section of 
the I. E. E. (see ELECTRICAL Review, June 21st, p. 1027). 

Mr. Bastian said that the principal point in the new in- 
vention was that it claimed to preserve a better vacuum in the 
lamp than had been possible hitherto. The importance of main- 
taining a thoroughly good vacuum was not properly appreciated by 
the public at large. A bad vacuum not only affected the efficiency 
of the lamp, but it also affected the light. What was more important 
still, was that a lamp with a bad vacuum might be using 25 per cent. 
more current during the whole of its life, and that meant a waste of 
energy enormously greater than the cost of the lamp, and for the extra 
energy thus used they did not get more light—in fact, they might 
get less light than under the better conditions. The high price of 
platinum induced manufacturers to cut down the quantity used in 
each lamp to the very finest possible limit, and that tended to the 
production—some lamp manufacturers might object or not agree— 
of inefficient lamps. They believed that this invention would 
entirely supersede the use of platinum. 

The Lord Mayor then started the factory, and in doing so, 
said that it was not much good starting a factory employing 
cripples unless with the belief that it was going to be & com- 
mercial success, because otherwise it would not last. He did 
not understand this invention, he did not understand the terms 
of electricity. When hungry as a boy, he was told that he had 
& "good vacuum."  Hereat everybody laughed, notwithstanding 
the great crush and the tropical heat. Some of the guests 
then partook of “light” refreshments before proceeding below 
with their poor vacuums to see the cripples engaged at their 
new industry. 


Electrical Accidents in 1906.—Referring to the 
article in our last issue on Electrical Accidente іп 1906," Mrsars. 
CaABSON & Evans, of 3, Fenchurch Buildings, E. C., inform us that 
for some time past they have been urging upon engineers in charge 
of electricity supply stations the advisability, for the benefit of 
both parties concerned, of adopting some more satisfactory metbod 
of safeguarding their employée, and from many replies they have 
received, they are convinced that this matter is having most careful 
attention. Mr. Scott Ram's report fully bears out their contention 
that the individual insulation of all dangerous metal parts is 
necessary, and that the protection now given by means of fencing 
and iron cages is not adequate. At the request of the engineer of 
one of the largest power stations in London, they carried out 
experiments in insulating bus-bars and other dangerous parts with 
a thick coating of high grade ebonite, with the result of the 
adoption of this principle througbout the station, and they are pre- 
pared to undertake experimental work of this description for any 
engineer who may be interested, ав they are confident that it is the 
only system which can be regarded as satisfactory. The work 
above-mentioned was carried out between May and September, 
1906, and they received a report that it was entirely satisfactory in 
February last. 


A Canadian Electrical Exhibition.—There is to he 
an electrical exhibition at Montreal, in the Government Drill 
Hall, for a fortnight commencing September 2nd. It is being run 
by the Canadian Electrical Exhibition Co., and the Canadian Eler: 
trical Association will hold ita meeting in the same city from 
September 11th to 13th inclusive. Canadian Electrical News sayn 
that: Мг. R. M. Wilson, superintendent fof the Montreal Light, 
Heat and Power Oo., will present a paper on the very interesting 
subject ‘How to Increase the Load Factor,’ and Mr. M. A. 
Sammett, of the same company, will discuss some of the difficulties 
encountered in operating alternating current systems. Other 
equally interesting papers will be submitted on Frazil Ice,’ ‘New 
and Old Type Incandescent Lamps,“ ‘The Nernst Lamp,“ Electric 
Heating and Cooking Appliances,’ &c. There will also be a 
splendid programme of entertainment, and a visit to Montreal 
during the early part of September is bound to be one of pleasure 
and profit to all electrical men.” If any English electrical manu- 
facturers or suppliers contemplate an early personal study of the 
Canadian market, perhaps they may find it worth while to 
fit ina visit to Montreal Exhibition to eee what is already on the 


ground. 


Book Notices.—American Street. Railway Investments. 
—The fourteenth annual edition of this volume has been issued by 
the Street Railway Journal, of 114, Liberty Street, New York. The 
character of the publication is already familiar to our readera 
through the notices which have appeared of previous editions. It 
is described as the “ Electric Traction Red Book,” and the present 
edition consists of some 400 large pages devoted to reports, in 
many cases accompanied by maps, &c., of more than 1,400 operat- 
ing and controlling companies in the United Btates and Canada. 
Information relating to the capital, dividends, operating receipts 
and expenses, plant and equipment, personnel, and so on, of these 
tramway undertakings is given. To anybody interested in the 
electric traction systems of America the book should be very valu- 
able as a work of reference. The price is $5 per copy. 

Metric Weights with English Equivalents. By H. P. McCartney. 
London: E. & F. N. Spon. 1907. Price 1s. net.—The title of 
this little book explains ite contents; it is mainly useful only for 
conversion from metric to English measures, as the latter are not 
given in in | values. The equivalents advance by single 
grammes up to 100, afterwards by 50 to 1,000, and on to 1,000 kg. 
by single kilogrammes. The limit of the tables is 50,000 kg. 
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In addition to Avoirdupois, tables for Troy weight are given. We 
strongly object to the use of the abbreviation ' kilos." for kilo- 
grammes; the proper form is kg., the prefix alone being meaning- 
less. The equivalents are given both in tone, cwt., qr., 10. values, 
and in Ib. only with decimals usually to four places. These alarm- 
ing decimals extend the equivalent in many cases to eight 
figures—an absurdly meticulous degree of accuracy. Five figures 
at the very most amply cover the possible accuracy of commercial 
weighing machines (in actual practice, probably three figures would 
more closely represent the limit). 

Annuaire International de l’Acélyléne. 1907. Paris: Office Cen- 
tral de l’'Acétyléne. Price 2 fr.— This work, now appearing for the 
first time, is intended to contain all the information required to 
keep one au fait with the progress of acetylene and its applica- 
tions. After dealing with the theory and technique of the subject, 
a variety of apparatus is described, a number of diverse applica- 
tions and processes are explained, and Governmental regulat ous are 
given, with a directory of societies, manufacturers, “с. From a 
list of calcium carbide factories it appears that the United King- 
dom has no share in the industry; but this is not quite correct, 
and we hope that in no long time a large business will be devel- 
oped. Although we have not the abundant water-powers enjoyed 
by many countries, electrical energy can be generated as cheaply 
here as elsewhere, given a suitable load. The total annual pro- 
duction of thé world is about 140,000 metric tons of carbide. 
There are about 150 French towns and villages, mostly of popula- 
tions between 1,000 and 3,000, that are lighted by acetylene; in 
Germany there are 112, and in the United States about 200. 

The August number of The World’s Work contains an interesting 
article by Mr. A. A. Campbell Swinton on '' The Story of the Steam 
Turbine and its Inventor." The early life of the Hon. C. A. 
Parsons, his experimental work, and his ultimate success are, of 
course, very important parts of such a story. The history and pro- 
gress of the turbine from the date of its application in driving small 
electric lighting plants down to its employment in the largest sea- 
going vessels—of which the Lusitania is the latest and finest 
example—form a very striking aud important chapter in nineteenth 
and early twentieth century achievements. Most engiueers know 
the story, but Mr. Campbell Swinton will have performed a useful 
service by placing the matter before the non-technical reader inthe 
article in this montbly magazine. 

“ Proceedings of the American Society of Mechanical Engineers,” 
July, 1907. Vol. 28, No. 11. New York: The Society. 

"Prüfung elektrischer Maschinen und Transformatoren.” By 
Friedrich Weickert. Hanover: Dr. Max Jünecke. 1907. Price 
M. 1.80. 

“Die Krankheiten elektrischer Maschinen.” By Ernst Schuls. 
Hanover: Dr. Max Jünecke. 1907. Price M. 1.40. 

"Die Montage elektrischer Licht-und Kraftanlagen." By H. 
Pohl. Hanover: Dr. Max Jünecke. 1907. Price M. 2.40. 

Mesars, Sampson, Low, Marston & Co. will shortly publish a work 
on “Standard Polyphase Apparatus and Systems," by Maurice A. 
Oudin. 


Paterson Purifiers. — Amongst other orders lately 
received by the PaATERSON ENGINEERING Co., LTD. are the 
following :— 


For the Birmingham Corporation, for Summer Lane generating station 
condensation water purifier fitted with quartz sand filters, capable of removing 
all trace of oil from 850,000 Ib. of condensed steam per hour. ‘This order was 
placed by Messrs. Belliss & Morcom, who, we understand, have bad a '* Pater- 
son " grease eliminator in continuous operation at their Ledsam Street works 
for the last three years. 

For Ayr electricity works, combined exhaust heater, softener and grease 
eliminator of 4,000 gallons hourly capacity, fitted with quartz sand filter. 

For Barnsley electricity works, combined grease eliminator and make-up 
softener of 8,500 gallons hourly capacity, fitted with quartz sand filter. 


Bankruptcy Proceedings.—E. Boum.—On Monday, 
at the London Bankruptcy Court, the first meeting of creditors was 
held before Mr. E. Leadam Hough, Official Receiver, under the 
failure of Ernest Bohm, Boxworth Grove, Barnsbury, electric lamp 
manufacturer. The chairman reported that a statement of affairs 
had been lodged, showing total liabilities £2,731 (unsecured £1,131) 
and an estimated surplus of £18,269 in assets over liabilities. 
Accord ing to the debtor's statement when before the Examiner, he 
began business in 1883 asa lamp manufacturer without capital, in 
Red Lion Street, Clerkenwell, E. C. In 1890 be took additional 
premises in Little Britain, and two years later he was joined in 
partuership by another person, who provided £500 capital. They 
traded together until the latter part of 1903, when they were pre- 
vented from making and selling certain lamps, with the result that 
they were compelled to close the business. In 1901 the debtor 
brought out the Bohm Lens lamp, and subsequently entered into 
arrangements to dispose of it to & company, but nothing came of 
them. In 1903 he entered into an agreement with a firm which 
undertook to form a company to take over the patent. The firm 
carried on the business without forming any company, paying him 
for two years at the rate of £5 a week to manage it. Subsequently 
he inetituted legal proceedings against the firm, but while the 
action was pending the Bohm Lens Lamp Co. was formed. A judg- 
ment was eventually obtained against him, and these proceedings 
followed. The debtor attributed his failure to a certain syndicate 
having given, without his knowledge, a mortgage over the patents, 
in respect of which the judgment was obtained. The case was left 
in the hands of the Official Receiver, it being intimated that the 
debtor hoped eventually to pay all the debts in full. 

G. Е. FRIZELI..— The first meeting of creditors was also held on 
Monday under the failure of George Fredk. Frizell, late of 175, 
Clapham Road, 8.W., carrying on business as the Electric Laundry 
Co. It appeared tbat the debtor commenced the above business in 
November, 1906, and continued it unti] July 13th, when it was sold 


at the request of the largest creditor, who took the proceeds after 
payment of the outgoings. He started originally in 1900, in part- 
nership with a Mr. Louis, as electrical engineers, witbout capital, 
at 179, Denmark Hill. That business was continued until 
September, 1905, when it was sold for £575, the dissolution of the 
partnership was gazetted, and the firm’s liabilities were discharged. 
The debtor attributed his failure to insufficient capital and bad 
debts. His statement of affairs showed liabilities £464 (unsecured, 
£415) and net assets £1 118. 6d. In the absence of any offer, the 
case was left in the bands of the Official Receiver to be wound up 
in bankruptcy, the debtor’s public examination being fixed for 
August 27th. 

GARRICK ELECTRICAL Co.— Under the failure of A. H. Dodd 
and H. J. A. Whateley, trading onder this style at Walsall Street, 
Bileton, and late of Wolverhampton, the partnership liabilities are 
£32 and the deficiency: £21. 

R. Б. BLAckK BURN. — At the Burnley Bankruptcy Court on July 
26th, R. S. Blackburn, electrical engineer and contractor, formerly 
of Hebden Bridge, attended for bis first public examination. His 
gross liabilities amounted to £1,429, of which £1,354 was expected 
to rank. Debtor attributed the cause of his failure to sickness and 
heavy expenses in connection therewith, and pressure of creditors. 
He said be commenced business in a small way in 1883 without 
any capital. He borrowed money from time to time to the extent 
of about £1,000 to develop the business, of which money he 
still owes about £600. He estimated that his turnover in the 
business bad been about £1,500 a year, but he could not estimate 
what profit he had made. There were 65 unsecured debte, 19 of 
which amounted to £1,165. The examination was adjourned till 
August 30th. 


Consular Notes. — Mexico.—The Board of Trade 
Journal says that Н.М. Consul at Mexico City (Mr. L. J. Jerome) 
draws attention to the demand in Mexico for electrical appliances 
such as electric incandescent or arc lamps, high and low 
tension cables for transmission lines, dynamos and motors, either 
steam or water-driven, &c. Many of the tramway systems are 
being altered from animal power to electric power. Factories are 
largely using motors, direct coupled, instead of the overhead 
system pulleys and belting for power transmission to machite tools. 
Mr. Jerome says that nearly all the electrical appliances used at 
present in that country are American. 


Catalogues and Lists—Mr. 8. Н. Hkvwoop, 
Reddish, near Stockport.—16 pp. pamphlet describing electric 
pulley blocks, runways, and motor friction hoists, and containing a 
number of half-tone views showing them in service. 

Union Егестніс Co., Lro., London, 8.E.—List No. ССІ, giving 
prices, &c., of arc lamp carbons. This is supplementary to the 
firm's previously issued list of Excello carbons. 

MrssBS. L. E. WirsoN & Co., 20, Cross Street, Manchester.— 
Four-page catalogue containing illustrated description with prices 
of their “ Thomson " patent pocket electric lamp. 

Mxssngs. Mason & Co., Lrp., Sculcoates, Hull.—8-page circular 
relating to their insulating varnisb, No. 1 quality (stoving). 

Messrs. WATLINGTON & Co., Moorgate Station Chambers, E.C., 
who last year took over the supply business department of Messrs. 
Robert W. Blackwell & Co., Ltd., are now issuing their own 
catalogues. Three of these have just come to hand. Section I is 
a 24 pp. illustrated list of the Anderson ele:tric railway and tram- 
way supplies (insulators and line material) Section II describes 
a variety of tramway tools, such as portable rail saws, track drills, 
bonding, digging, and overhead line tools, car-shed tools, and air 
compressors. The third publication is a 60-page illustrated cata- 
logue of Cee Bee circuit breakers made by A. Goldie Engholm, of 
Birmingham, for whom Messrs. Watlington are London agents. 
Other lists are shortly to be issued, a eection now in the press being 
devoted to fuses, lightning arresters, &c. 

Messrs. CROMPTON & Co., Lro., Salisbury House, E.C.—16-page 
pamphlet (D29), containing particulars with illustrations of their 
continuous-current ceiling fans. 

Messrs. Ranps, Ronson & Co., Dacre House, Westminster, 
S.W.—Circular relating to their Victoria fuseboard, also a list 
tabulating particulars and prices of the Morley standard con- 
tinuous-current dynamos, for which they are agente. 

MxzssBs. R. J. NicHoLsoN & Co., writing with reference to a 
notice which appeared in tbese pages last week, ask us to state 
that, although their pamphlet ''Light in the Country " is written 
with the object of interesting the private householder, it is dis- 
tributed only through the medium of the electrical trade, to whom 
are supplied copies gratis, with the name of the contractor circu- 
lating it printed thereon. 


The Scottish National Exhibition.—The arrangements 
for the Scottish National Exhibition of 1908 to be held at Edin- 
burgh, have made good progress. The plans, subject to any 
alteration which may be deemed advisable, have been accepted, 
and work on the grounds and buildings will commence by the end 
of this or the beginning of next month. In the accepted designs, 
the Industrial Hall of 100,000 sq. ft., and the Machinery Hall of 
20,000 sq. ft., are included in one magnificent building. The 
classification of the various sections includes fine arts, education 
and history, arts and crafts, mining, engineering and metallurgy, 
transportation and motive power, shipbuilding and waterways con- 
struction, chemistry and scientific appliances, lighting, heating and 
ventilation, agriculture, horticulture and sylviculture, domestic 
economy, sports and pastimes, botany and zoology, artisans’ work, 
women's section, urban and rural improvements. Full information 
as to charges for floor space in the Industrial Hall can be obtained 
from the manager, Mr. W. H. Knight, 45, York Place, Edinburgh, 
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Swansea Destructor.—At a meeting of the Swansea 
Streets Committee last week, a record was reported in connection 
with the work of the destructor, 1,721 tons being dealt with during 
June, or an average of 692 tons per working day; 86 tons was the 
most dealt with on one day. The destructor consists of five cells 
of the Horsfall back-feed type, and was erected by the HoBsFALL 
DzsrRocTOR Co., Lro., in 1904. 


Trade Announcements.—Messrs. FOXCROFT AND 
Donoan, of Phenix Works, Mentmore Terrace, London Fields, 
N.E. announce that their works will be closed from Friday 
evening, August 2nd, to Monday, August 12th. No goods will be 
dispatched or received during this period, and only urgent corres- 
pondence will be dealt with. : 

The partnership that has existed between Norman McKENZIE 
and WALTER TREVELYAN WhBIGHT, electrical and mechanical 
eogineers 4, Watts Place, Chatham, has been dissolved. Mr. 
Wright will carry on the business under the style of Walter T. 
Wright & Co. 

We are asked to say that W. Zoebell, printed on page 131 of our 
last issue under this section, was a mistake for W. Loebell. The 
name of the company, too, we now understand to be the Süshsiche 
Bronze Electrical Fittings Manufacturing Co., Ltd. 

Мевявѕ. CROMPTON & Co., LTD., notify that their works will be 
closed from noon ор Saturday, August 3rd, until 9 a.m. on Monday, 
August 12th. All communications should be sent, as usual, to the 
head office. 

The .Jomssox-LuNDELL ELECTRIC Traction Co., Lro., notify 
that their works will be closed for the annual holidays from 
Saturday, August 3rd next, until Monday, 12th idem, and their 
offices from Saturday, August 3rd, until Wednesday, 7th idem. 

The works of Messrs. J. Horkixson & Co., LTD., Huddersfield, 
will be closed from Friday, August 2nd, to Monday morning, 
August 12th, for the summer holidays. 

Messrs. J. and E. Hatt, Dartford, Kent.—These works will be 
closed from August 5th to the 10th for stocktaking and annual audit 
purposes. 

The Lancpoyx-Davirs Moro Co., Lro., Deverell Street, London, 
S.E.—The works and offices will be closed from August 5th to the 
10th for the annval holiday. A small staff will be in attendance to 
deal with urgent matters. 

The Свүрто ELECTRICAL Co., 155-7, Bermondsey Street, S.E., 
have appointed Mr. S. Mansel Jones, of 63, Wind Street, Swansea, 
and also 7 and 8, Western Mail Chambers, Cardiff, their sole egent 
ab the sale of their dynamos, motors, transformers, &c., for South 

es. 

THE New Вһотнивтох Тсвь Co., LtD., Wolverhampton, notify 
us that their works and offices will be closed from Monday, 5th inst., 
to Saturday, 10th, for holidays and stocktaking. 

The works and offices of the DisrRicT ELECTRIC Co., of Wolver- 
hampton, will be closed from Monday, August Sth, to Saturday, 
August 10th (inclusive), for the annual holiday. 


Dissolutions and Liquidations.—BROCRKIE-PELL Anc 
Lamp, Lrp.—A petition for winding up this company, or for con- 
tinuing the winding up under the supervision of the Court, bas 
been presented by Gent & Co., of Leicester, creditors, and ів to be 
heard in London on August 7th. Thecompany on July 19th passed 
a resolution winding up voluntarily with Messrs. R. Warner and 
D. Watson as liquidators. 

Compurrs & Frrrincs, Ltp.—This company, meeting at West 
Kilburn on July 29th, passed a resolution winding up voluntarily, 
with M-. H. D. Brown, 4, Monument Street, E.C., as liquidator. 

Hupson Economser Co, Lrp.—Creditors should send in 
particulars of debts, &c., to Mr. D. F. Basden, 33, St. Swithin's 
Lane, E C., the liquidator, by August 17th. 

Messrs. Hear & Jonnson, 28, Hatton Garden, London, ЕС, 
have dissolved partnership as from July 29th, 1907. Mr. E. F. 
Johnson will continue the business under the same name and 
attend to debts. 

Lompox ELECTRICAL SYNDICATE, Ltp.—A meeting is to be held 
at 54, New Broad Bt., E.C., to hear an account of the winding vp 
from the liquidator, Mr. Wm. R. Gaff. 


Electrical Clocks at Charing Cross.— The South- 
Eastern and Ohatham Railway has taken advantage of the recon- 
struction of Charing Cross station to install a system of electric 
clocks. Two 57-in. drum clocks have been suspended from the roof 

ers over the Continental de e platform and the distant 

platform. Both have donble internally illuminated dials, and 

are driven from a single pendulum giving half-minute impulses. 

We understand that the installation has been carried out by the 
Lowmm Errormic Огоск Co., of Catford, S. E. 


Developments at Consett Ironworks.—During the 
pact 12 months various improvements and extensions have been in 
course of proyress at the blast furnaces and steelworks of the 
Consett Iron Co., Ltd., and some time ago a contract for а 
400-K W. turbo-generator, required in connection with an additional 
blast furnace at Consett, was placed with Mxssns. О. A. Parsons 
AND Co., of Heaton, Newcastle-on-Tyne. In connection with the 
addition to their blast furnaces, the Consett Co. are also to intro- 
duce eight large Stirling boilers, each having a heating surface of 
3,220 sq. ft., and each capable of evaporating 12,000 Ib. of water 
per hour. These boilers will be fired by blast furnace gas, and the 
steam generated will be used in the Consett steelworks. 


D. P. Battery Contracts.—Daring the past fortnight, 
Tus D.P. ВлтТЕВҮ Co, Lrp., have secured contracts for the 
erection of storage batteries (over 1,800 cells of 1,270,000 watt- 
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hours' capacity) at Fleetwood, Tadcaster, Ilford, Brechin, Montrose, 
Alderley Edge, and other places. During the past month they 
have completed power installations at Southampton Docks for 
electric cranes; at Portsdown, Gosport and Pontefract, for elec- 
tric tramways; at Letchworth (Garden City), Stratford-on-A von, 
Mansfield ; and several smaller contracts for the Admiralty and 
War Office. 


LIGHTING and POWER NOTES. 


Amersham.—The Missenden and District E.L. and 
Power Co. has informed the R.D.C. that it intends applying fora 
prov. order for E.L. for the parishes of Great and Little Missenden, 
Lee, Charteridge, Chesham, Bois and Coleshill. 


Billingham.— The P.C. proposes to light Haverton Hill 
and Port Clarence by electricity instead of, as at present, by oil 
lampe. The estimated annual cost is £258 agains) £329 paid for 
oil lamps. | 


Bristol.—The Corporation Electrical Committee has 
recommended the T.C. to apply for a loan of £38,600 for the 
extension of the extra high pressure three-phase system to the 
docks. | 


Canada.—O'rrAw л. — Тһе civic electric plant during the 
first six months of the year shows a gross profit of $14,000. Of 
this $7,600 is to be allocated for interest and sinking fund on capital 
account, leaving a net profit of 37,059. The net profit will go largely 
in covering the depreciation of the plant. Delay has occurred 
in the signing of the contract with the Ottawa and Hull Power Co., 
and meantime the power company has made cbanges in the 
clauses of the agreement, so that the civic commission now 
refuses to sign the contract. Recently the power company 
gave the city notice that unless the contract was signed by 
July 21st the power would be cut off. It is now considered almost 
certain that the city will buy out the Ottawa electric plant ен bloc. 
It will then not only have its own power, but it will be in a 
position to supply all the citizens with light and power, and have 
no competitor in the field. Ia making this drastic move, the city 
will be amply backed up by the citiz»ns. 


Castleford.—The Electrical Distribution of Yorkshire, 


. Ltd, has informed the U.D.C. that it is negotiating for a belk 


supply of electricity for the town. 


Continental Notes.—SwITZERLAND.— The negotiations 
between the Swiss and Baden authorities for the construction of a 
hydraulic power station on the Khine at Augst, near Baden, which 
have lasted several years, have been concluded, and, according to 
ÜIndustrie Electrique, the work will shortly be put in hand. The 
intake on the Rhine will be below Rheinfelden, and the head will 
be 84m. The gross power available will be 75,000 Kw., and two 
stations will be constructed, one on the Swiss side of the river and 
one on the German side. 

GEBMANY.—A fire recently occurred in a sub-station in Berlin, 
where energy received from the Moabit power station at 6,000 
volts is converted to p.c. at 2 x 220 volts. The transformers are 
oil-cooled, and one of them in some way sprang a leak; the oil 
sprend over the ground and caught fire, igniting the other trans- 
formers, and eventually the whole station was destroyed. 


Coventry.—The accounts of the Corporation electricity 
department for the past year, show a net profit of £5,115. It is 
proposed use to £1,000 of this in relief of rates, and to place the 
balance to reserve. The profit is the largest in the history of the 
undertaking. 


Edinburgh.—By 28 votes to 17, the T.C. has decided to 
place its balance of £9,919 to the relief of the rates. Saner financial 
methods were advocated by many speakers, who were, however, 
outvoted. 


Grassington,—It is proposed to install a suction gas- 
electrical plant for supplying electrical energy in the village for 
private and public lighting. 


Hull.—The Corporation Asylums Committee has 
A One & Sub-Committee to consider the advisability of pro- 
viding an E. L. installation for Willerby Asylum. The estimated 
cost is £8,530. 


IIford.—The C. D.C. has decided to substitute electric 
lamps for the present oil lamps in the outlying districts of the 
town, and toapply to the B. of T. for consent to use overhead 
wires for the supply of energy. 


London.—Ciry.—At the meeting of the Corporation 
on July 25th approval was given to the following proposals for 
experiments in improved electric street lighting:—(1) By the 
City of London Electric Lighting Co. on ‘the Holborn Viaduct 
by means of flame arc lamps on standards; in Farringdon 
Street, including Holborn Circus and the Old Bailey (part) by 
enclosed arc lamps; and in Newgate Street by smaller lamps; the 
charges for such lamps to be at the rate of £17 108. each for the 
flame arcs instead of the existing charge of £26 per lamp, and 
for the smaller lamps £12 10s. and £10 10s. per annum each 
respectively; (2) by the Charing Cross, West End, and City 
Electricity Supply Co, Ltd., in Cannon Street (between Budge 
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Row and St. Paul's Churchyard) by means of centrally hung flame 
arc lamps, at a cost of £17 10s. per lamp per annum. All costs of 
installations, including the standards, lamps and maintenance, are 
to be at the expense of the companies. The necessary works are 
to be proceeded with as expeditiously as possible, and the demon- 
strations are to ba continued until March next. 

At the meeting of the Thames Conservancy on Monday, it was 
resolved to approve a proposal of the L.C.C. toimprove the lighting 
of Westminster Bridge by the substitution of electric lights for the 
present gas lamps, so ав to dispense with gas lighting altogether. 

Woorwicu.—'l'he B.C., at its last meeting, decided that the time 
was not yet opportune for adopting either of the alternative 
policies for the undertaking suggested in Sir A. B. W. Kennedy’s 
report. It was absolutely necessary, however, to increase the 
capacity of the steam plant at Woolwich works to meet next 
winter's load, and it was agreed that Davey, Paxman & Co.'s tender 
at £1,855 for the three boilers, and the Sturtevant Engineering Co.’s 
tender at £260 for the induced draught fan be accepted. It was 
further agreed, under certain conditions, to place the charge for 
street lighting upon the maximum demand system, so that the 
Works Department shall not be charged at a higher rate than any 
other consumer. 


Sr. l'ANCRAS.— Permission has been given to the Hampstead B.C. 


to supply premises in Highgate, close to the latter Council's mains, 


as the St. Pancras mains are some three-quarters of a mile distant. 


L.C.C.—The question of loans to local authorities was raised at 
Tuesday's meeting of the L.C.C. on the presentation of the report 
of the Finance Committee in reference to three borough council 
loans. Mr. H. Ward contended that the Council should promote a 
fresh electricity supply Bill in order to stop the waste of money on 
small generating stations. Captain Hemphill stated that the sum 
of £6,000,000 was invested in borough council electric lighting 
undertakings. that £367,000 was expended by them іп 1906-7, that 
£109,270 had been expended this усаг, and the amount of £32,000 
was proposed on that occasion. That made a total of £500,000, 
which would be practically useless in 10 years’ time. In his opinion 
the Highways Committee shonld consider the expediency of 
advising the Council on the subject of introducing a new Bill to 
deal with the question. Mr. Buxton, on behalf of the Finance 
Committee, stated that the Committee had under consideration the 
question of the annuity and the instalment systems of repaying 
loans. After further discussion, it was decided to lend £14,000 to 
the Hackney B.C., repayable on the annuity system, for the pro- 
vision of a 1,500-kw. steam dynamo, leaving a sum of 47,700 for 
mains to be considered after further inquiry. It was also decided 
to lend £11,145 to the Hammersmith B.C. for additional mains, 
plant, house services and meters, and the sum of 25,600 to the 
Poplar B.C. for the extension of plant and mains. 

MARYLERONE.—The Electric Supply Committee of the Borough 
‘Council circulated their annual report on Tuesday, pointing out 
that as the 12 months under review was the firat complete year of 
the Council as a supply authority, the results were of the greatest 
importance. The total capital expenditure to March 31st amounted 
to £1,965,605. "The gross revenue from consumers during the year 
was £155,594, and the total revenue £158,459. Working expenses, 
management, &c., absorbed 449,818, and other expenses brought 
the total under this head to £52,727. The cost per unit sold 
averaged 1:45d. (as compared with 1:622d., estimated in March, 
1906), made up as follows: — Generation, 77d. ; distribution, ‘22d. ; 
management, 30d.; rent, rates. &c, 16d. The management 
expenses were, in the opinion of the Committee, still unduly high, 
chiefly owing to the very heavy burden placed upon the depart- 
ment incidental to the change of pressure during the earlier part 
of the year. The average price charved for current was 47d. per 
unit, including meter rent, showing a reduction of 9 per cent. 
compared with the average charge during the previous 12 months. 
The total sales showed a substantial advance, and progress was 
being made with a view of securing an increased use of the supply 
for power purposes. The result of the years work was a net 
balance of £22,061 The Committee submitted as an appendix, a 
report by Mesars. Price, Waterhouse & Co, with respect to the 
institution upon commercial lines of a depreciation and equalisa- 
tion of renewals fund, nnd stated that in accordance with the recom- 
mendations thercin they had decided, subject to the usual sanction, 
to place the net balance toa reserve fund. 


Manchester.—The Corporation has intimated that on 
and after August lst it will only connect to its mains consumers’ 
installations which have been carried out by firms approved and 
registered by the Electricity Committee. 

An inquiry was held on July 22nd by Mr. A. W. Brightmore 

(L.G.B. inspector) into the application of the Electricity Committee 
for sanction to borrow £112,800 for the purposes of electricity 
extensions. 
It was pointed out that the business of the department was 
growing, and the Committee, which was looking ahead, would 
require £60,498 for additional mains. This amount would certainly 
be expended within three years, and it was understood that it was 
the practice of the L.G.B. to allow an authority like Manchester a 
blank cheque for a purpose of this description. There was no 
opposition, and after Mr. S. L. Pearce (chief electrical engineer) 
had given evidence of the work required to be done, the inquiry 
closed. 


Sevenoaks.—The B. of T. has informed the U. D. C. that 
the E. L. Order, 1903, has been revoked as from July 20th. , 


Slieffield,—4A special committee of the City Council has 
been appointed to investigate the financial position of the electric 
supply undertaking; this is understood to be due to the fact that the 


E L. Committee is proposing to spend £250,000 on the undertaking 
during tbe next five years. 


Walthamstow.—The adjourned L. G. B. inquiry into 
the application by the U. D. C. to borrow £17,349 for steam 
generating plant (the amount being reduced from £26,335 asked 
for in the first instance), was held last weck, and resulted in a 
further adjournment at the instance of the inspector, to allow of 
the attendance of the consulting engineer and late electrica! 
engineer to the Council with a view to giving evidence as to the 
gas engine plant. 


Willesden.—The revenue of the electricity undertaking 
for the past year amounted to £20,201, and the gross profit to 
£6,661. A deficiency on the year (allowing for extra financial 
charges paid) resulted of £16. Altogether 1,441,894 units were 
sold, 88,198 8-c.p. lamps being connected. 


Wolverhampton.—4A L. G. B. inquiry was held on July 
23rd relative to the application of the T.C. fora loan of £35,000 
for electricity purposes—viz, £30,000 for the generating station 
(building extensions, £4,500; boiler house plant, £6,690; engine 
room plant, £18,500) and £15,000 for mains. Included in the 
loan was an item of £10,000 in connection with the contract for a 
supply to the works of Меввгв. Bayliss, Jones & Bayliss, who 
would require 1,000 kw. There was no opposition. 


Yardley. — An estension of the period prescribed, 
within which the undertakers under the Yardley R.D. Electric 
Lighting Order, 1906, may transfer the undertaking to the Cor- 
poration of Birmingham of two months from the 20th iust., has 
been granted by the B. of T. 


TRAMWAY and RAILWAY NOTES. 


Blackpool.— The result of an arbitration between the 
Corporation and the Blackpool, l.ytham and St. Anne's Tramway 
Co. has just been announced. Some little time ago the company 
obtained an extension of its running powers in the southern portion 
of the borough, undertaking to pay £250 a year and a further 9 per 
cent per annum upon the cost of the alterations to the lines made 
by the Corporation. The latter authority stated that the altera- 
tions cost it £2,353, which the company considered excessive. Mr. 
К. P. Wilson, as arbitrator appointed by the Board of Trade, bad 
the matter submitted to him, and after a two days’ inquiry, awarded 
a sum of £1,008, on which the Tramway Co. will pay at the 
rate of 9 per cent. Each party will pay its own costs. 


Bolton.—The (Corporation has granted permission to 
the South Lancashire Tramways Co. to run over its route from 
Moses (iate to Green Lane, Great Lever, on the occasion of the 
Royal Lancashire Agricultural Show. 


Bradford.—An alarming accident occurred on Wednesday 
last to a car proceeding down Church Bank, the steepest. gradient 
in the city. The car ran away, leaving the rails at the bottom of 
the hill, and crashed into a warehouse, 12 people being more or less 
seriously injured. 


Continental Notes.—I'rALv.—The Italian Government 
has decided to appropriate 70 millions of fruncs to the installation 
of electric traction on various linee, mostly presenting very steep 
grades and long tunnels. Tne Government has also sanctioned a 
high-speed electric railway between Rome and Naples, 200 km. in 
length; the existing railway is 200 km. long, and the journey laste 
five hours, which will be reduced to two hours on the new route. 
A combination of Italian, Belgian and French capitaliste will carry 
out the work.—ZL' /ndvstric Electrique. 

AUSTRIA.—An electric motor-'bus service, in which the vehicles 
while running on the ordinary roads collect energy from an 
overhead cable, has just been started between the railway station 
and the centre of the town of Gmund. 

Srain.—The new electric tramways in the town of Carthagens 
have just been completed and put in operation. 

Ногглхр.—1% is reported that the Government of Holland has 
under consideration a scheme for the establishment of a compre- 
hensive network of electric railways which would serve for the 
local and distant traffic of the inhabitants in the German-Belgian- 
Dutch frontier provinces. According to the project, an electric 
railway would be constructed from Maestricht to Aix-la-Chapelle, 
with aconnection with the Belgian railways. The supply of power 
would be eilected from the central station of the Aix-la-Chapelle 
Secondary Railway Co. at Kohlscheid. 


Edinburgh.—The Financial Times states that a corres- 
pondent telegraphs that a proposal has been made by a syndicate to 
buy out the Edinburgh and District Tramways Co., to electrify the 
lines and take them over on a 60 years’ lease. The syndicate 18 
prepared to pay to the Town Council the whole of the capital 
expenditure on the tramways, to come to an arrangement which 
will be satisfactory to the directors and the shareholders, to convert 
the whole system on the overhead electric principle and to add 10 
orl? miles to it. The proposed 60 yeare' lease is stated to be out 
of the question. 
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Gloucester.—A special committee is to be appointed to 
inquire as to whether the tramways can be leased on terms favour- 


able to the town; a further committee is being appointed to con- 


sider the working of the tramways with a view to improving the 
service. 


Maslingden.—Negotiations are proceeding with the 
Accrington T.C. respecting a through-ruuning arrangement over 
the tramways in that town after reconstruction and electrifi ation. 


London.—4At the East London Railway meeting, on 
July 23rd, Lord Claud Hamilton said that the main factor in their 
decreased revenue had been the falling-off in the passenger receipts 
due to the electrification of the District, and more recently the Metro- 
politan Railway, and the non-electrification of their own line. He 
had obtained & rough estimate of the cost of electrifying their line 
from Mr. Firth, the electrical engineer of the Great Eastern Rail- 
way. He had mentioned two systems to that gentleman—namely, 
the direct-current third and fourth rail system and the alternating- 
current overhead conductor system; but on consideration, he had 
come to the conclusion that, as the latter system was in ite infancy 
as regarded railways in this country, and they had had no practical 
experience of its working and cost, and as the Metropolitan 
and the District were equipped with the former system, it would 
be more to their purpose to confine the estimate to the direct- 
current third and fourth rail system. Mr. Firth very kindly under- 
took to survey their line and prepare the necessary estimates, and 
bia conclusions were as follows:—To equip the whole 12 miles of 
single track would cost £32,000, but that would not include point- 
rodding, signal-wiring and other details comprised under the head 
of "track alterations," but probably they would not amount to 
much. If the supply of power could be obtained from ovtside 
sources both north and south of the Thames, the track-work for 
that purpose would cost £20,000, which, added to the former figure, 
made £52,000, and if, owing to the difficulty of obtaining a supply 
for the southern section, a sub-station had to be erected south of 
the Thames, there would be a further cost of £14,000, or £70,000 in 
al. He imagined, however, that a direct supply could be obtained, 
but even in that case the cost would be £52,000. 

L.C.C.—The Highways Committee of the L.C.C. has brought 
forward a number of proposals for the extension or linking-up of 
certain portions of the tramways in respect of which it is con- 
sidered desirable that the Council should seek Parliamentary 
authority in the session of 1908. The schemes for new lines are as 
follows :—(1) A double line between Gray's Inn Road and Caledonian 
Road, over King's Cross (Metropolitan Railway) station; (2) a 
single line from King's Cross Road to Gray's Inn Road, vid 
Swinton Street ; (J)single lines from Essex Road to Kingsland Road, 
rid Englefield Road and Stamford Road ; and from Kingsland High 
Rtreet to Mare Street, vid Ridley Road and Dalston Lane, and 
junction line between Kingsland Road and Dalston Lane; (4) 
junction line between Mitcham Road and Tooting High Street ; 
(5) double line from existing tramways in Blackfriars Road to 
existing tramways in Southwark Bridge Road, vid Southwark 
Street; (6) from the present horse tramway terminus at West 
Norwood to the Crystal Palace, single lines, 274 Chatsworth Road, 
Idmiston Road and Rosendale Road to Park Road and Robson 
Road; double line, vid Park Road, South Croxted Road and 
Dalwich Wood Park; and single loop line, rió Dulwich Wood 
Park, College Road, Crystal Palace Parade and Farquhar Road; 
(7) and a double line from the authorised tramways in London 
Road, Forest Hill, to the Crystal Palace, rid Sydenham Hill and 
Crystal Palace Parade. It is also proposed to seek authority to 
reconstruct the tramways in Lea Bridge Road, and to extend the 
lines to Upper Clapton Road. The overhead trolley system is in 
contemplation for the extensions to the Crystal Palace, and for the 
connecting line in Lea Bridge Road. The total capital expendi- 
ture on the schemes, which will come forward for conaideration 
after the summer vacation, is estimated at £351,000, of which the 
sum of £229,000 represents the cost of constructing and equipping 
the lines, and £122,000 the expense of effecting street widenings in 
connection with the work. 


Luton.—By 15 votes to 4 the T.C. has decided to seal 


the agreement for the lease of the tramways to Messrs. J. G. 
White & Co. 


Middlesex.—Under the agreement between the County 
Council and the Metropolitan Electric Tramways, Ltd., the County 
Council has to provide the land for car-sheds, &c. The company 
has acquired about 56,358 ft. for a depót at Wood Green, and the 
county valuer has valued the site, and reports that the total 
expenditure of the company on the same is £4,965, and the expendi- 
ture on the buildings is £8,405. "The County Council at its 
meeting on July 25th decided that the first-mentioned sum should 
be charged as capital expenditure, on which the company has to 
pay interest to the Council, and that the sum of £8,405 charged in 
the lessee company's tramway capital expenditure be agreed to. 


Sanderland.—Two serious tramway accidents occurred 
at Silksworth on July 30th. The tramcar running to Herrington 
and Hougbton-le-Spring was proceeding down a bank, when the 
brakes failed to act and the car ran away, dashing through a stone 
wall. Fortunately the car did not overturn, but ten of the passen- 
gers received cuts and bruises and suffered from shock. As soon as 
they had been attended to, attempts were made to release the 
damaged car, when a second and similar accident happened. 
Another car, in coming down the same bank, also ran away, and 
crashed into the already damaged car. The driver was hurt and 


some of the passengers complained of shock, but after resting : 


awhile they were sent to their destination by a special car. 


Wolverhampton.—The Tramways Committee of the 
Corporation has decided to recommend to the Council the 
extension of the Lorain tramway system from the centre of the 
town to Penn-tields. The route to be traversed is now served by 
motor-omnibuses. The passengers carried by these 'buses for the 
12 months ended March 31st last were 496,911; receipts per car-mile, 
10107d.; miles run, 56,409. This, it is claimed, snows a distinct 
demand for transit to town from the public of Penn-fields and Lea 
Road districts. The estimated cost of the proposed tramways is 
£18,300, and it is hoped that the new service will be commenced 
next spring. Additional snow-ploughs are to be provided for the 
tram ways. 


TELEGRAPH and TELEPHONE NOTES. 


Japanese Cable Steamship.—A new vessel has been 
constructed in Japan for cable laying, to the plans of Professors 
Shiba and Suyehiro, at Nagasaki. The two vessels hitherto 
employed were made abroad. The c.s. (ynsawara:-Mahu ів of 
1,455 tons, twin screw, 72 m. long, and has a beam of 102 m.; it 
is driven by engines of 1,380 H.., and has three cable tanks, 
respectively 6:2, 8 and 7 m. in diameter. capable of holding 600 km. 
of deep-sea cable.— L’ Industrie Electrique. 


Postal Service Inquiry.—The Select Committee 
appointed to inquire into the wages and positions of Post Otice 
servants has reported at considerable length. The tenour of the 
report is mainly negative, the Committee finding no sufficicat 
reason for varying existing conditions except ia a few minor 
respects. It is recommended that male telegraphists should be paid 
on a scale ranging from 20a. to 653. per week, and female tele- 
graphiste from 153. to 40s., and the Committee is of opinion that 
the latter should be made liable to perform Sunday duty, from 
which.they are at present exempt. For female telephonists the 
present scale is endorsed, but the maximum is made 28a. For 
provincial sorting clerks and telegraphists, a fixed scale of pay is 
recommended, instead of the existing unit of work system, and 
the male clerks will be able to reach a maximum of 40s. to 56s. 
weekly, according to tha class of town concerned. The maxima 
for female clerks are 288. to 368. 


Radio-Telegraphic Convention.—On Tuesday Sir E. 
Sassoon moved the adjournment of the House of Commons to call 
attention to the report of the Select Committee on the Radio- 
Telegraphic Convention, and to the intention of the Government 
to ratify the Convention without affording the House an oppor- 
tunity for discussing it. In reply, Mr. Haldane defended the 
Government, pointing out that no hardship was inflicted on the 
Marconi Co., which under the agreement with the Post Office of 
1904 had accepted the obligation of intercommunication in the 
event of the Post Office subscribing to the Convention. The 
Government departments and I. loyd's all supported the Convention, 
which the Marconi Co. alone opposed. | 


Telegraphic Interruptions and Repairs :— 


CABLES, 

Curacao-La Gua | Closed. . ee LE J 
Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen) .. 
Tarifa-Tangier .. vs "m we Es 
Port Arthur-Chifa (Closed) .. vá "T АА os ee 
Garachico-Santa Crus ee ee ee ee oe July 12, 1906 oe oo 
Las Palmas-Arecife ee ee eo oe ee Aug. 18, 1906 oo ec 
Brest. Dakar s d'a E x , з 
Gibraltar-Tangier 


Curacao-Coro 


LANDLINES, 
Puerto-Barrios .. - T oe T .. Aug. 3, 1903 .. oe 

Telephone Tariffs.—The Postmaster-General has this 
week announced that the rates of subscription to provincial ex- 
changes of the Post Оћсе have been recently revised on the basis 
of a measured rate, under which the payment made by each sub- 
scriber corresponds with the quantity and quality of the telephone 
exchange service that he receives. The minimum cost of an ex- 
change line has been increased from £4 10s. to £5 a year, but 500 
local calls are now allowed for £5, instead of 450 as under the 
former rate. The rate charged for local calls in excess of 1,000 per 
annum has been reduced from ld. to ïd., and for calls above 2,000 
to 4d. А cheaper two-party-line service is also given. The un- 
limited service rate is not now offered to subscribers. ; 


Wireless Telegraphy.— According to a correspondent 
of ithe Times, the Marconi Wireless Telegraph Co. of Canada is 
taking legal proceediogs against the Canadian Government, to 
enforce its claims regarding communication with ships passing 
throngh the Straits of Belle Isle. The company alleges that the 
Government, which has hitherto respected its agreement with the 
company, has of late adopted achanged policy in favour of Govern- 
ment ownership of the wireless system, to the detriment of the 
company’s interests. In the meantime, the Belle Isle route is 
deprived of wireless telegraphic means of communication. 

It is reported that a German engineer has invented a new 
portable wireless telegraph station, the total weight of which is 
only 70 kg., the cost £300, and the radius of communication 25 
miles. The existing German military station is very much more 
heavy and costly. | 

The Standard reports that a German syndicate has purchased 
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from the Marconi Wireless Telegraph Co., Ltd., one of its associated 
com өв, the International Marine Communication Co., which 
was formed to acquire all the rights of ship-to-shore communication 
throughout the world. The parent company holds all but 4,000 of 
the 350,000 shares. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New BUSINESS. 


ASHFORD CARBONEL (SaLop).—New vicarage in connection with church 
(£1,500). Lloyd Oswell, architect, Shrewsbury; Estcourt and 
Sons, builders, Gloucester. 

ASHTON-IN-MAKERFIELD.—New Independent Methodist Chapel at Stub 
shaw Cross. , 

BARNSLEY (CupwoRTH).—Club premises for the Albert Club. Geo. Moxon, 
architect, 26, Church Street, Barnsley. 

BELFAST.—Corporation contemplates large lodging house in Ballymacarrett. 

BILSTON.—New public school (accommodation, 1,860 scholars). 

BIRMINGHAM (Hanpswortn).—New church at Handsworth Wood (25,000). 
Rev. Dr. Burn, rector. 

BIRKENHEAD (GREAT Mxors).—New church (46,000 to £7,000). E. Kirby, 
architect, 60, Beresford Road, Birkenhead. 

BLACK BURN.—New elementary school at Blakey Moor. 

BOLTON.—Two new hospitals and doctor's house (£11,000). A. Cooper, cler 
to the Guardians. 

BRADFORD.—Nurses' home and isolation block, and alteration of existing city 
hospital, Leeds Road. F. E. P. Edwards, city architect, 
Whitaker Buildings, Brewery Street, Bradford. 

BRAMPTON (CumBERLAND).—New schools (22,920). John Heward, builder, 
Brampton. 

BRECHIN.—New Post Office. Secretary, General Post Office, Edinburgh. 

BURY.—Extensions and improvements at the Bury District Joint Board's 
Hospital at Ainsworth (21,800). 

New volunteer drill hall (£10,000). 
BYFLEET.—New St. Nicholas home for crippled children at Pyrford. 
Extension of the Village Hall, E. L. to be installed throughout. 

CAMEBELTON N Hotel (four storeys).—Archibald Jobnston, Campbel- 

wn. 

CAMPSTALL (CursuiRE).—Alterations and additions to Campstall Council 
Schools for the Cheshire Education Committee. H. Beswick, 
county architect, Newgate Street, Chester. 

CARDIFF (LiNcri1ELD).—New “ Cory Home °' (£1,856). 

CARLISLE.—Girls' Secondary Schools (£11,629) J. & R. Bell, builders, 
Nelson Street, Carlisle. 

CLACTON-ON-SEA.—Office buildings for E. J. Gilders & Co., auctioneers. 

Baker & Wrightson and W. J. Almond, joint architecta, 

Clacton-on-Sea. 

COLCHESTER.— Extension of Colchester Royal Grammar School. H. C. 
Wankiyn, clerk to Governors, Town Hall, Colchester. 

CORK.—Extension to the Biological Laboratory, Queen's College. 

` COVENTRY.—New Technical Institute for the Education Committee, 

New Council School in Leicester Causeway (418,000). 
Foster, architect, Coventry. 

DARTMOUTH.—New Post Office. E. H. Back, architect, Dartmouth. 

DEVONPORT.—New Sunday Schools (St. Barnabas) (£8,000). Chas. Cheverton, 
architect, Pearn Bros., builders, Gillwell Street, Plymouth. 

DONCASTER (BALRVY).— Extensions to St. John's Church (48,600). Rev. A. M. 
Bollard, Vicar. 

DONCASTER (ARDWICK-LE-BSTREET).— New Counoil Schools (£7,200). 

(BovrH ELMSALL).—New Public Schools (7,200). 

DOUGLAS (IsLx or MAN).— Extension of St. Matthew's Church (21,200). F. A. 
Pearson, architect, 12, Mansfleld Street, London, W.; Mark 
Carine, builder, Auckland Grove, Douglas. 

DUBLIN.—Improvements and enlargements to the premises of the Prison 
Gate Missions.” G. P. Bester, architect, 17, Lower Sackville 
Street, Dublin; B. W. White, contractor, Summerhill. 

Additions to St. Kevin Schools, Grantham Street. W. Byrne and 
Son, architects, Suffolk Street, Dublin; Ben. Millard, Pleasant 
Street, Dublin, builder. 

New Public Library in Gt. Brunswick Street. City architect, Muni. 
сіра! Buildings, Cork Hill, Dublin. 

Rebuilding of Medical Mission premises. G. P. Beater, architect, 
17, Lower Sackville Street, Dublin ; J. and P. Good, Ltd., Great 
Brunswick Street, Dublin, builders. 

DUMBARTUN Мех Post Office. W. T. Oldrieve, H.M, Office of Works, 


Fredk. 


nburgb. 
DUNDALK.- House for J. Hughes in Point Road. J. F. M'Gahon, architect, 
Roden Place, Dundalk. 
EBBW VALE (Mown.).—New Congregational Church. Henry Waters, archi- 
tect, Ebbw Vale. 


EAST GRINSTEAD (Susszx).— Enlargement of St. Agnes’ Schools (£7,000). 

EXETER.—Importent extensions at Hele's Schools (£7,600). 

FELLING-ON-TYNE.—New Wesleyan Church (48,000. Robert Davidson, 
builder, Felling-on- Tyne. Я 

GRAYS (Ілттиж Tavrrock).—New Public Schools (£6,906). H. J. Carter, 
builder, Argent Street, Grays. 

GRIMSBY.—New Congregational Church (£7,082). Hewins & Goodhand, 
builders, Eleanor Street, Grimaby. 

HAMILTON.—Hippodrome. Е. Н. Bostock, New City Road, Glasgow. 

HEBDEN BRIDGE.—Proposed new weaving mill, for the Eaves Self-Help 
Manufacturers, Ltd. 

HOWDON NE NE.—New schools (£8,514). Nichol Ritchie, builder, Whitley 

ay. 

ILFORD.—Baptist Church in High Road. G. Baines & Son, 5 and 6, Clement's 
Inn, Strand, W.C., architects. 

IVYBRIDGE (Drvonsu(n&).—Alterations and additions to Ivybridge Council 
School for the Devon County Education Committee. Architect, 
1, Richmond Road, Exeter. 

KINGSTON-ON-THAMES. — Gymnasium. 
Surbiton, architect. 

LEEDS.—New Baptist Sunday Schools (£3,918), 
Leeds. 

(RoTHWELL).—New Council Schools (£3,600). 
(THORNTON-IN-CRAVEN).—New public schools (£5,760), 

LIMERICK.—New hall and business premises in Cecil and Henry Streete for 
Bt. Michael's Temperance Society, B. E. F. Sheehy, architect, 
67, George Street, Limerick. 


Alfred Mason, Victoria Road, 
Fred Holland, architect, 


LLANRWST (хм Etarav).—New aluminium worka, electrically equipped, 


Boot & Hennitt, Ltd., builders, 


LONDON (St. Paxcmas].— Technical instruction centre for L.C.C. (42,700). 
McCormick & Sons, Northampton Street, Essex 
builders. 

(Br. Pancras).—Enlargement to L. C. C. school. Patman & Fother- 
ingham, Park Street, Islington, builders. 

(HioucATE).-Electric light to be installed in Lord Mansfleld'g 
house. Kenwood.“ 

(WHITECHAPEL, E.). Buildings in Brick Lane. J. R. Moore Smith, 
14, Union Court, E. C., architect. 

(MARYLEBONE, W.).—Additions to St. Paul's (Portman Square) 
schools. T. Henwood, jun., 7. New Quebec Street, W., 
builder. 

(KexsixaToN).—Rebuilding Rugby Mission Club. Nicholson and 
Corlette, 2, New Square, Lincoln's Inn, W. C., architects. 

(GorprenR's GRRER).— Shops and semi-detached villas. J. Gibb, 191, 
West End Lane, N. W., agent. 

Guu GREEN).—Shops. W. J. King, agent, 7, Heath Street, 


(KENSINGTON).—Garage оп part of the site of Alexandra Square. 

(WANDSWORTH).—Enlargement of L. C. C. School (£5,208). J. and C. 
Bowyer, Upper Norwood, builders. 

(Brixton).—L.C.C. School (£2,816). E. B. Tucker, 82, Lavender 
Hill, S. W., builder. 

(LewisHAM).—lLaundry in Leahurst Road. Norfolk and Prior. 
Catford, architects. 

(GREENWICH).—-Offices in Blackwall Lane for Maple & Co., Totten- 
ham Court Road, W. C. 

(CRickLEWOOD).— Mission church. J. S. Alder, 1, Arundel Street, 
Strand, W. C., architect. 

(WESTMINSTER).—Saw mills in Commercial Road. Weatherall and 
Green, 22, Chancery Lane, W.C., surveyors. 

(HAMMERSMITH).—Railway station buildings. H. Townsend, Pad- 
dington Station, W. 

(ALEXANDRA  Pank).—Congregational Church. 
Fleming Williams, Wood Green, N., architects. 

(Wal. u onru, 8.E.).—Rebuilding premises for Grose Bros., drapers 
(£11,000. G. A. Lansdown, 9, Regent Btreet, 8. W., architeot ; 
Geo. Parker, 194, Summer Road, 8.E., builder. 

(STRATFORD).— Premises for Boardman & Sons, furnishers and drapers 
(£19,800. G. Baines & Son, 5, Clement's Inn, W. C., architects; 
F. G. Minter, High Street, Putney, builder. 

(BATTERSEA).— Additions to Lawn House Laundry, Orkney Street, 
for T. Barrett. 

(WooLwicH).—--Sorting office for Postmaster-General. 

(Lryton).—Additions to factory for Shenstone & Co., pianoforte 
dealers, 226, High Road, Leyton. 

MAESTEG (Caknav).—Place of worship. J. D. Morgan, secretary, 6, Caerau 
Road, Caerau. l 

MANCHESTER.—Important extensions at Victoria Station. E. Taylor & Sons, 
builders, Littleborough, Rochdale. 

Extension of warehouse premises for Hall, Higham & Co., merchante, 
Dale Street. Architects, C. Heathcote & Sons, London and 
Manchester. 

MERTHYR TYDFIL.—New Church, St. John’s, Penydarren (22,300). Bruce 
Vaughan, architect, 21, Dumfries Place, Cardiff ; Gough Broe., 
builders, 14, Wellfield Road, Cardiff. 


NEWBURY (East ILSLEY).—New public schools (£1,833). 


NORTH ORMESBY (Yorks.).—Conversion of houses into shops. Е. 
Walshaw, architect, 59, Lorne Terrace, South Bank (Yorks.). 


NORWICH.—New church at Thorpe Hamlet (£1,876). J. Owen Bond, architect, 
29, Castle Meadow, Norwich ; John Hurn, builder, Surrey Street, 
Norwich. | 
NOTTINGHAM (Всктон Joyce).—New Wesleyan Church (£1,850). А. E. 
Lambert, architect, 22, Park Row, Nottingham. 
ы spinning mill for the Rome Spinning Co. E. Stephenson, 
uilder. 
Additions to Vernon Works for Stott's, ventilating engineers. 
(UrrERMILL).—New cotton mill to be built (50,000 spindles). 
ORMSKIRK.—Extensions to Ormskirk Grammar Schoo! (£2,000). 
PENRITH (Piumpron).—New church (22,069). 
PETERBOROUH.— Wesleyan Chapel at Farcet (£1,060). 
builder, Peterborough. 
PLYMOUTH (Mvttey).--New Baptist Sunday Schools and lecture hall. F. A. 
Wiblin, architect, Westwell Street, Plymouth; Ambrose 
Andrews, builder, Plymouth. 
PRUDHOE EE aca gaa public school to be erected by the C.C. 


RATHDOWNEY (Qvuegn‘s County).—Extensive alterations to R. Williams 
and Sons’ premises and to the Commercial Hotel. E. 
Bradbury, architect, Nassau Street, Dublin; Wm. Beokett, 


Mummery and 


J. Cracknell, 


builder. 
ROCHDALE.—New public schools. W. A. Peters & Sons, builders, Crossfield 
Mills, Rochdale. | 
Block of shop buildings in Newgate. Н. Н. Clough, architect, 
Rochdale. 


Music hal]. —Mr. Wm. Standring, Rochdale. 

SALTFLEETBY (nzAR LovTH).—New Primitive Methodist Chapel. 

SIDCUP (Kent).—Children’s Homes to be rebuilt for Greenwich Board of 
Guardians. Dinwiddy & Sons, architects, 12, Crooms Hill, 
Deptford, 8.E. 

SION MILLS (Co. CL eh ral church. W. F. Unsworth & Son, architects, 
Petersfield, England. . 

SKIBBEREEN.—Proposed additions to the Town Hall Mr. Caverley, town 
surveyor. 

SKIPTON.—New infirmary wing and consumptive block at the workhouse 
(£8,000). 


STOCKPORT.—New cotton mill for the Stockport Ring Spinning Co., Ltd. 
Plans in preparation. 
New Council school for the districts of Bramhall and Hazle Grove. 
The Cheshire County Education Authority. 
TOURBRIDGE.—New Unitarian 8un Schools. T. Grazebrook, architect ; 
8 J. Guest & Son, builders, blecote, Stourbridge. i 


ATFORD-ON-AVON (Dorsmaron).—Bungalow residence for Mr. G. E. 
ui Wilmott. E G. Holtom, architect, 58, Henley Street, 


Stratford-on-Avon. 
TORQUAY (CHELsToN).—New Wesleyan Church (21,418). H. Phare, builder, 
Torquay. i 
.— 80 beds), receiving wards rter's lodge, and 
ores 1 for Mune B. G. W. F. ollit, architect, 10, 
High Street, Totnes. 
WAKEFIELD.—Extensions to the workhouse. 
WEST HAM.—Proposed new schools at Wanstead. 
WHITEHAVEN.—Semi-detached villa residences. J. S. Moffat, architect, 
Whitehaven. 
WIGAN 0ехесршева contemplated at Pearson & Knowles“ Coal and Iron 
8 pits. 
WIGTON (CUMBERLAND). -New polido station. County architects 
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WILLESDEN .—20 houses in Gladstone Park Gardens. G. H. Paine, 62, Moor- 
gate Street, E.C., architect. 


8h in High Road and Christohurch Avenue. G. A. Sexton, 42, 
^ High Road, Kilburn, N.W., architect. 
WOLVERHAMPTON.—Important extensions to the Grammar School. J. 
Hutchings, architect to Staffs. C.C. Education Committee. 


WYLAM (NoRTHUMBERLAXD).—New Council schools (£8,280). 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—January 8th, 1908. One common battery 
switchboard and 3,000 subscribers’ telephones (specification No. 166) 
for the Deputy Postmaster-General, Adelaide. Specifications can 
be seen at the Commonwealth Office, 72, Victoria, Street, В.У. 


Austria.— August 31st. The Austrian State Railway 
authorities at Czernowitz are inviting tenders for the establishment 
of an electric plant at the railway station in that town, for lighting 
and power purposes. 


Barnes. — August 12th. Mechanical stokers, feeder and 
distributor cables for the U. D. O. See Official Notices July 26th. 


Belgium. —August 14th. La Société Nationale des 
Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels, is inviting 
tenders for the machinery and apparatus necessary for the equipment 
of three transformer sub-stations in connection with electric tram- 


ways, 


Calcutta.— January 2nd, 1908. According to the 
Financial News, tenders for any class of illuminant are invited by 
the Corporation for the lighting of the city. 


Dortmund.— August 15th. The Prussian Railways 


require tenders for a 20-ton electric crane and accessories. 


Dublin. CUPS of motors on hire-purchase system for 
the Corporation E. L. Committee. See Official Notices July 26th. 


Egypt.—November 1st. The Harbour authorities require 
tenders for the construction of an electric power station at the port, 
and for the following plant, to be worked by electric power :—Five 
transporters of large range ; five ditto of smaller range ; six cranes 
of 4 tons each; 36 cranes of 2 tons each; 25 capstans; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Posts and Phones. | 


Gothenburg.—The Commercial Intelligence Branch of 
the Board of Trade are notified by H.M. Consul at Gothenburg 
that tenders are invited for the supply of the electric equipment 
for the Government power station at Trollhattan. For further 
particulars see this column for July 26th. 


Italy.—August 8th. The municipal authorities of Leg- 
horn are inviting tenders for the electric lighting of certain public 
s'reets of the town. 


Londonderry.—At the committee of management of the 
Londonderry Lunatic Asylum, held at Coleraine on the 26th ult., 
the specification submitted by Mr. R. V. Macrory, A. I. E. E., for 
spare dynamo and other electric plant at Gransha was submitted, 
and it was decided to consider tenders at the September meeting. 


Manchester.—August 3rd. Tenders are invited by the 
Corporation Sanitary Committee for one 35-Kw. D.C. generator, 


direct coupled to a high-speed engine set, forthe Baguley Sanatorium. 
Tenders must be received by the Town Clerk before 9 a.m., August 
3rd (to-morrow). 


Mansfield.—Maintenance of electric installation at the 
Town Hall for the T.C. J. Harrop White, Town Clerk, Mansfield. 


New Tealand.— The T.C. of Napier require tenders for 
& complete electric lighting, tramway and power installation. 


Paddington.—August 12th. Electrical installation of 
fire alarms at the workhouse in Harrow Road, for the Guardians. 
Specification, &c., from H. F. Aveling, Clerk to the Guardians, 
313-319, Harrow Road, W. 


Portsmouth.—August 5th. Welsh steam coal for the 
tramways power station. See “Official Notices” July 19th. 


Portamouth,— August 14th. High-tension switchboard, 
and pipe-work for electricity supply extensions. See Official 
Noticea” July 26th. 


Queensland.—September 9th. The Deputy Postmaster- 
General requires tenders. for the supply of lead - covered 
paper-insulated telephone cable, also various post and tele- 
graph stores, telegraph and telephone instrumenta, parte, &c. 
Specifications of the above, and of a number of other tenders for 
telegraph and telephone material, may be inspected at this office. 


South Australia.—The Postmaster-General requires 
tenders for lead-covered paper-insulated telephone cable with 12} 
conductors, as follows :—7 miles 208-pair; 34 miles 156-pair; 4 
miles 104-pair; 24 miles 78-pair; 7 miles 52-pair; 24 miles 26-pair ; 
and 700 yards light lead-covered silk and cotton-insulated cable| 


Spain.—August 12th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until August 12th for the 
concession for tbe construction and working of an electric tramway 
in the town of Valencia. 


Stockport.—August 26th. Automatic point controllers 
for the Т.О. See “ Official Notices " to-day. 


Sunderland.—August 22nd. Uniforms and caps for 
rd ird employés of the Corporation. See “Official Notices” 
y 19th. 


Sydney (N.S.W.).—August 14th. The Deputy Post- 
master-General is inviting tenders for telegraph, telephone and 
electric light material. 


CLOSED. 


Bolton.—The Tramways Committee has accepted the 
tender of Hadfield's Steel Foundry Co., Sheffield, for the supply of 
tramway crossings. 


Bath.—The T.C. has accepted the tender of the National 
Telephone Co. for the provision of electric fire alarms (14) and 
alarm bells at 20 firemen's houses, at £131 per annum for seven 
years. 


r 


Blackpool.— The E.L. Committee has accepted the 
a Messrs. Foster & Co., of Preston, for the supply of a boiler, 
a Р 


Cleckheaton.—The Bradford Electrical Engineering Co. 
have obtained the tender for the E. L. installation at the new post 
Office at Cleckheaton. 


East Ham. — The T.C. has accepted the following 
tenders for the supply of slack coal for the generating station :— 


Rickett, Smith & Co., Babbington rough slack, 960 tons, at 14s. 9d. per ton. 
E. & A. Shadrack, Nuneaton pea slack, 360 tons, at 11s. 8d. per ton. 


Leyton.—The U.D.C. has accepted the following tenders 
for the supply of tramway stores for the ensuing year:— 


Electrical accessories.—General Electric Co., Ltd., tumbler switches, 28. 4d. 
each; two-way switches, Is. 8d.; batteries, wet, Is. lld.; electric 
bells, 48. 9d. ; electric bell gongs, Is. 8d. 

Н. G. Mayer & Co., 105-volt 16-c.». lamps, 4id.; 150-volt 0c. P., 534 ; 
250-volt 16-с.р., 64d. 

Trolley poles and accessories.—Consolidated Accessories Co., Ltd., trolley 

poles, 14 ft. 6 in., 18s. each. 

Estler Bros., steel balls, 3 in., 4e. per gross; 6-in. race rings, 9s. 6d. each. 

Castings.—' Thornton & Crebbin, Ltd., brake shoes, £10 per ton. 

Mountain & Gibson, Ltd., horn blocks, £3 168. each; axle boxes, £1 10s. ; 
ditto, lids, 88. ; sand hopper castings, £1 108. per set; life guard cast- 
ings, £3 17s. 6d. ; trolley standards and bases, 45 5s. each; rocking 
arms and caps, £2 each; springs, 8s.; radial truck controlling gear 
castings and springs, £8 per set; adjusting axle collars, £1 5s. each ; 
axle box bearings, 15s. each. 

The Malleable Steel Castings Co., Ltd., motor and armature bearings, 
кше pin end, £1 2s. 6d. each; commutator, 15e. ; motor sec. half, 


. 6d. 
Wm. Wood & Co., patent metal for bearings, 9d. per lb. 
Cables and wires.—General Electric Co., Ltd., 7/16 cable, £8 128. per 110 yds. ; 
7/20 cable, £1 10s. ; 3/22 cable, 16s. 6d, ; electric bell wire, 2s. 3d. 
Controllers.—British Westinghouse Co., fingers, 8d. each; contacts, drum 
rings, Is. 3d. ; contacts, arcing tips, 4d.; power cylinders, £6 10s, ; 
handles, main drum, 128.; handles, reverse handle, 4s. 6d.; reverse 
drums, No. 1, 128. 9d.; motor cut-outs, No. 2, 12s. 


Cable connectors. — British Westinghouse Co., automatic circuit-breaker, 
£3 88. each; canopy awitches, £1 10s.; resistance boxes, Nos. I and 2, 
£4; Nos. 3 and 4, £2 5s. 

Motors.—-British Westinghouse Co., carbon brush holders, £2 2s. each; pin on 
wheels, 88. 64. ; gear wheels, 2 18s. ба. 

Trucks.—Mountain & Gibson, Ltd., truck springs, car body, 10s. 64. each; 
truck springs, end of frame, 12s. 6d. ; brake brackets, £1 18e. per set; 
axle box springs, 5s. 6d. ; release springs, 4s.; brake links and pias, 
£2 88. per set; bell gong punches, 18s. per doz.; bell gongs, 5e. each; 
punches, 18s, per doz. 

Asbestos and insulating material.—Consolidated Accessories Co., P and B 
tape, 1 in. wide, 1s. Sd. per lb. ; asbestos sheet, к. per Ib. 

General Electric Co., Ltd., mica best clear, insulating, 98. үт Id.; тоса. 
nite fibre, Д in. thick, 10d. ; i in. thick, 10d.; voltalac, 9s. per 

W. T. Henley's Telegraph Wor 
78. 9d. per lb. 

Armature repairing materials. General Electric Co., Ltd., linen frame tape, 
1 in., Ts. per Ib.; linen tape (ктеу), $ in., 9s. 

British 353 Co., Ltd., mica cones, 7s. each; ditto. 128. 6d. 
per 


On schedules of ces, the tenders of the following were 
accepted for the articles named :— | 


s Co., Ltd., pure para strip, ф in. wide, 


* 
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Glass. Consolidated Accessories Co. and’ Mountain & Gibson, Ltd.“ 
Tinware, &c. Consolidated Accessories Co. 

Oils—- Theo? Phillips, Son & Co, and Palitrer & Cor. Lu: : 
Lubricating oils.— Alex. Dueknam & Co., Ltd., and Palmer & Co., Ltd. 
Iron and brass stanchions.— Mountain & Gibson, Ltd. 


The tender of Messrs. Venner & Co. for the annual supply of 
meters was accepted at the following rates :— 
Size D ump., £1 13s.; size l. £1 Is.: size 5, 12: size 10. 42 5s.; size 25, 


2 105. ; size 50, £2 14«.; size 100, ЕЗ ЛЬ. Slot meters, size 14,1 £2 15s. ; 
120 d. £2 175. 6d. : size 5, £3. 


London.—Souriuwark.—The B.C. received the follow- 
ing tenders for an electrically-driven boiler feed pump at the 
generating station :— 


Mather & Platt, Ltd. : .. £325 | Hayward, Tyler & Co., DDta. .. £27) 
Merry oe & Sons, Ltd. 315 о. "m rnutivei 311 
talternatives 24) | Haste Pump Co., Ltd. асе ene? 215 
Nichols Bink 205 | Clarke, Chapman & Co., Ltd. 211 
Electric Construction C o., T. td. 294 | [sane Storey & Sons, Ltd. | sm 
Do. \ alternativ e) 269 | Worthington Pimp Co., Ltd. 213 
E. Scott & Mountain, Ltd. 22 Wr Johnson 4 Phillips, Ltd, 200 
Do. (alternative) British Westinghouse Co., 1, td. 105 
General Electric Ca., Ltd. dA | К. Pearn & Co., Ltd. 195 


WoorwicH.—Tbhe В C. has received the 2 tenders for 
stoneware ducts 4 single-way :— 


Albion ¢ lay Co., Ltd. 3s. 11d. per vard. 
Donington Sanitary ee und -Fi ire. Briek Co. „Ш 28. 104. per yard. 
Doulton & Co.. Ltd. ‘accepted) 2s. 9d. per yard. 


Fv'LHAM.—The BC. Electricity Committee has accepted the 
tender of Messrs. Edgar (the lowest received) for the supply of 135 
Nernst lamps and fittings, at 35s. 6d. each. 

L.C.C.—The Highways Committee: of the L. C. C. has received 
the following tenders for Greenwich station :— 

1.- Coan AND Asi CONVEYORS. 
Spencer & Co. .. (recommended) 
New Conveyor Co. 85 = or з ; 
К. Dempster & Sons is Р 8 ee 3,554 
2.—O1L TANKS AND FILTERS, 
(recommended) st 
EX 65 


12.314 
2,547 


т Shelby & Co, А 

S. Russell & Sons. ia 
9.—WigiNG MATERIAL ECR SUB-STATIONS. 

General Electric Co, (recommended: 4875 

Edison & Swan Co. ке S an A 250 479 


The tender of the Electric Construction Co, amcunting to £375, 
has been accepted for the supply of rheostat grids for the tramways 
department. Four firms submitted tenders for heavy machine tools, 
required for the central car repair depot. "Тһе tender of Buck and 
Hickman, Ltd., is the lowest in each case, and is proposed for 
acceptance for (1) two motor-driven tire-turning lathes, and (2) two 
high-speed 84 in. ss. and вс. lathes, amounting to £2,288. It is 
proposed to invite fresh tenders for two high-speed vertical tire- 
poring mills, and onc high-speed vertical milling machine, as the 
offers received are not considered to be satisfactory. The tender of 
the Standard Engineering Co., amounting to £566 138. 6d., is to be 
accepted for the delivery of smiths’ shop equipment for the car 
repair depot. Three other firms sent in offers for the contract. 
Tbe undernoted firms submitted tenders for wiring and fittings, 
bells and telephones at tbe Central School of Arts aud Crafts in 
Holborn :— 


Mercer, Rance & Co. . £2,025 .J. O. Grant & Taslor 42.821 
W. Barton & Sons (recom. . 2.120 Cox-Walkers. Ltd. : 2.854 
C. C. Pudney oo 9,480 Aberdeen Elec. =н ering C o. 8,91 
Pinching & Walton со .. 2.196 S. G. Cozens X .. 3.128 
Vaughan & Cook .. d .. 9,525 F. A. Glover & Co. iv .. 8,150 
Benven & Sons .. - . 2.700 W. G. Cannon & Sons .. .. 3.199 
H. J. Galliers a 2 . 2,714 DP. Hulett & Со. .. eve . . 3.291 
F. Suter & Co. „м i ee 2,767 Barlow Bros. & Co. “> .. 3,466 


The firm who submitted the lowest tender have aeked to be 
allowed to increase the amount by £300, on account of the omission 
of two provisional amounts of £150 each. Asa consequence, the 
second tender on the list becomes the lowest, and is proposed for 
acceptance. 


Luton.—The T.C. has accepted the tender of Messrs. 
John Wilson & Co., of 49, Lime Stret, E. C., оГ pipe work, &c., at 
the generating station, at £617: is Се 


Widdlesex.—The County Council has accepted the tender 
of the Cleveland Bridge Co.—at £5,805—for the reconstruction in 
connection with tramway No. 8, of the bridge over the London and 
North-Western Railway at Willesden Junction. The tender was 
the lowest received. 


Paisley. — Messrs. Bruce Peebles & Co., Ltd., have 
received a repeat order from the Corporation for a 750-K W. bigh- 
tension alteraator. 


Rio de Janeiro.—The Empire Roller Bearings Co., Ltd., 
have received a further order for 380 axle-boxes and spare parts for 
the Rio tramways, thus making over 600 axle-boxes supplied to this 
one company for their tramcars. 


Rochester.—'l'he T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the construction of the permanent way 
of the extension of the tramways, at £33,569, and also for the 
overhead equipment, at £3,418. 


Rughy.—The U. P. C. has accepted the tender of Messrs. 
W. T. Henley's Telegraph Works Oo. for the supply of service cable. 


Wednesbury. oe Corporation has accepted the follow- 
Ang tendersz— - = | 


Phenix Dynamo Manufacturing Co., Ltd., for the supply and erccticn of 
balancer, boosters and switehgenr. 
Tudor Accumulator Co., Lid., for à battery of feccummnlators. 


FORTHCOMING EVENTS. 


Wednesday, July 31st to August 7th. Annual meeting of the British Association 
for the Advancement of Science, at Leicester. 

Saturday, August 3rd. At 2 pam. Annual meeting of the North of England 
Institute of Mining und Mechanical Engineers, 


NOTES. 


Educational Note. — The University of Manchester 
announces that the session in Electrical Engineering commences on 
October lst. The subject may be included in the course for the 
B. Sc. degree. See Official Notices“ to-day. 


Appointments Vacant. — Engineering шшш 
(temporary) for the Stepney electric lighting department (#5), to 
prepare plans in connection with the erection of a riverside elec- 
tricity generating station. If euitable, he will be required to act 
as clerk of works during construction. Leith: station superin- 
tendent for the Corporation (£91 and bouse). Uganda: electrical 
mechanician for the Uganda Protectorate Government (£200 and 
free quarters). George Town, Penang: assistant engineer for tram- 
way (3250 per month, say 420).— See Official Notices” to-day. 


A New “Couple” Type Storage Battery.— For the 
particular work of fire-alarm telegraphs and similar installations, 
the “couple” type of storage battery, which consists of a single 
pair of plates in each cell, has been found particularly advan- 
tageous, as but small ampere capacity is needed for this class of 
service, while & low rate of discharge, accessibility of parts, and 
especially absolute certainty of action are essential. For this 
service the Gould Storage Battery Co. bas devised a new type of 
cell. Necessarily, the action between, the positive and negative 
sides of storage battery plates which face each other is far more . 
intense than between the sides turned away from each other, so that 
cbarge and discharge take place mainly onthe facing sides, produc- 
ing a tendency to buckle and wear unevenly. To eliminate these 
defects, the plates in the new type are placed edge to edge instead 
of face to face. As all parts of both sides of both plates are exposed 
to exactly the same conditions of acid supply and exposure to the 
electrolyte, charge and discharge proceed at the same rate in every 
part of the grid, which, owing to its peculiar "spun " construction 
out of hard-rolled integral lead, and its proportions of reserve lead 
base to active material, will, it is claimed, retain its original 
capacity and shape intact for many years, no part giving way until 
the whole plate allover gives out by complete consumption. The 
positive plate of each cell is permanently joined to the negative 
plate of its neighbour by broad substantial curved lead bonds, 
“ burned ” to the plates, so that no bolts are used except at the end 
of each row of cells. This permanent connection saves considerable 
time and trouble in assembling the battery, enables the plates to be 


` quickly lifted out for inspection as well as for cleaning the cell, 


and avoids corbsion of bolted connections by sulphuric acid fumes, 
besides having practically negligible ohmic resistance. "This con- 
struction also presents otber advantages, such as low internal 
resistance, low first cost, accessibility for inspection, and absolute 
reliability of operation t for use in fire-alarm and police telegraphs.— 
El?trical World. 7 77 


Accidents Dae to Electricity in Switzerland in 1906. 
—L'Industrie Electrique states that 35 persons were injured in 
1906, compared with 30 in 1905, and of these, 9 were killed, 
against 2 in 1905. Of the total, 25 were officials, and 10 were un- 
connected with the industry ; more than half the cases were due 
to imprudence. One death took place on a 220-volt r.c. circuit, 
and 29 per cent. of the accidents occurred with pressures below 
250 volts. 


The Metric System in America.—ZL Industrie Elec- 
{тїнгє quotes a letter published in an American paper relating to 
the construction of 20 locomotives in the Baldwin works to French 
designs, the drawings being figured in metric units, and numbering 
500, there being more than 10,000 separate parts. The Baldwin 
works put these drawings in the hands of artisans who were not 
accustomed to the metric system, and the work was carried through 
with the same facility asthough English units had been employed, 
with even fewer errors, and without confusion, although drawings 
figured in English measures were simultaneously in use in the 
same shops. 


Wire Accident.—At Chinchpoogly, Bombay, early in 
July, a telephone wire broke and fell across a tramway wire. 
Two horses were killed on Ње spót by shotk, 


i 
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Flectro-Medical Papers at Exeter.—In the Elec- 
trical Section of the British Medical Association at Exeter this 
week an address was given by Prof. Stephane Leduc. The follow- 
ing papers were down to be read: — Dr. Delpratt Harris, Some 
Statistics of X-Rays Therapeutics in Rodent Ulcer and Carci- 
noma ;" Prof. Wertbeim Salomonson, “The Einthoven Galvano- 
meter;" Dr. Lewis Jones, u Ogcillograph Tracings of Medical Coil 
Currenta; " Dr. J. Goodwin Tomkinson, ' A Method of Treating 
Lupus Vulgaris ;" Dr. W. Е. Somerville, ' The Effects of High 
Frequency Currente on the Urinary System ;" Dr. Hugh Walsham, 
“The Orthodiagraph. Lantern demonstration.” Discussion on 
“ X-Rays and Sensitive Plates,” opened by Mr. Macker zie David- 
gon, Dr. Orton and others to speak. Dr. Ellis Pearson, The Use 
of the X-Rays from the Point of View of the General Practi- 
tioner; E. W. H. Shenton, M. R. C. S., L. R. C. P., The Examina- 
tion of the Hip Joint ;" Dr. J. R. Riddell, “ Тһе Mcasurement of 
the Brimof the Female Pelvis by Means of the X-Rays;" Dr. 
Howard Pirie, “A new Meter for Measuring the Currents through 
an X-Ray Tube and Measurement of the Reverse Current passing 
throngh an X-Ray Tube; Prof. Wertheim Salomonson, “The 
Electro-Diagnosis of Oculo-motor Paralysis; Dr. Taylor, А Case 
of Paget's Disease treated by X-Rays” (Microscopic Specimens). 
Lantern demonetration. : 
1 by Dr. Sequeira. Dr. Howard Humphries, “The Rationale 
of Static Currents; Dr. К. Morton, Alternating Currents of Slow 
Periodicity ;" Dr. A. Reid, ''Ureteral Calculi ;" Dr. Ironside 
Bruce, Systematic Radiography ;" Dr. Stanley Green, " X-Rays 
and Chest Disease ;” Dr. D. Arthur, “А new Static Machine." 


Competition.—The City of Geneva has opened a com- 
petition for the best project for the utilisation of the water power 
of the Rhone at la Plaine, below the Chévres electricity works. 
The fall here is 12 to 13 m., and the available flow varies from 
120 m.? in winter to 600 m. in summer. The generators must give 
two-phase currents at 5,000 volte, 48 cycles per second; the 
pressure will be raised to 20,000 or 25,000 volts for transmission 
to a distance. There will be 10 or 12 main generators with vertical 
shatt turbines, the latter being arranged with two runners, of which 
only one will work with low water. The scheme must include the 
general lay-out, as well as the hydraulic works and power station. 
Particulars can be had from the Conseil Administratit de la Ville 
de Genève, on deposit of 20 fr., and the projects must be delivered 
before the 31st inst. The sum of 20,000 fr. will be distributed in 
prizes for the best designs. 


Lond-n's Power Supply.— In last week’s issue of the 
Engineering Supplement of the Tims, Mr. H. В. Renwick, the 
general manager and secretary of the County of London Electric 


electric lighting companies and 
revious issue by the writer of an article on the subject. 


* Your correspondent’s statement that the average rate for power 
in London is nearly 24. per unitis incorrect. The average of the 
actual rates obtained during the past year by the whole of the 
supply companies in London was l'4d., while the average rate 
obtained by the borough councils for power was below that figure. 
As a matter of fact, current for industrial power purposes is actually 
being sold in London at the same rate a8 that quoted by your 
correspondent as an instance of the low rates granted in other parts 
of England, but in drawing a comparison between the rates in 
London and those in manufacturing districts in the North, your 
correspondent omits to point out that while the largest factories 
are to be met with in the latter case, the average user in London 
does not exceed 8 H.P. If the rates charged to small consumers in 
the North are compared with those in London under similar circum- 
stances, it will be found that the rates for supply in London com- 

e favourably with those elsewhere, in spite of the difference in 
coal costs. Of the total power requirements of London for manu- 
facturing pur „the existing undertakings are supply ng over 
35 per cent., and not 10 per cent. as stated by your correspondent. 


The average price of electricity for all purposes for the past year 
was not over 3d. per unit, but was 284d. Your correspon lent 
infers that the existing undertakers are practically lighting com- 
panies only, which ia not the case—for instance, my company sup- 
plied 44 per cent. of its total output for power purposes in 1906 
and for last quarter it was 58 per cent. Your correspondent states 
tbat the consumption of electric energy per head in London is only 
one-twelfth of that on the Tyne. The evidence produced before the 
Hybrid Committee in the present Session of Parliament showed 
that the consumption in London averages 50 units per bead, while 
for Newcastle and district the consumption averaged 58 units 

r head.” 

The statement said to have been made by а deputation of manu- 
facturers to Mr. Bonar Law, NM. P., that there would have been & 
saving of £3,000,000 per annum in London factories is a gross and 
absurd exaggeration. The figure here mentioned is far greater than 
the total amount at present expended annually on industrial power 
supply in London for all pnrposes.” 

The statement that the existing undertakings, both municipal 
and company, are ‘spending over £1,000,000 annually in extendivg 
aystems largely obsolete is а further typical misstatement. Any 
one acquainted with the facts is well aware that the major рот: 
tion of the capital invested in the London undertakings has been 
expended upon the laying of mains to supply the existing demand 
both for power and lighting, which mains none of the schemes 
brougbt before Parliament proposed to gupersede ; and, further, 
that recent expenditare upon machinery and plant has resulted in 
bringing the equipment of London stations thoroughly up to date, 
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with large gencrating units of the same type 
by the promoters of the schemes referred to. 

“ Both before Parliament and in the Press, the extent of the 
demand for power in London has been grossly exaggerated, and the 
supply given by the existing undertakers has, on the other band, 
been systematically minimised and understated. It can be proved 
tbat, as already stated, over 35 per cent. of the power demand in 
London is being supplied by the existing undertakers, and that the 
demand is being well met by the companies and the local autho- 
ritier, both of whom are in a position to deal efficiently with any 
demand for manufacturing purposes that may arise. Taking the 
County of London Electric Supply Co. авап example of wbat has 
been done to meet the demand for power eupply in London, I may 
mention that that company has sccured over 75 per cent. of the 
power users in its areas, and is daily reducing the outstanding 
number. Other undertakers can show à similar result." 


British Association.—In our issue of July 19tb, we 
gave a first list of papers to be read before the Engineering Section. 


The following are also included in the revised programme 
Sir Oliver Lodge, on “Toning in Wireless Telegraphy.” 
W. Worby Beaumont, on “The Origin and Production of Cor- 


rugatiou in Tramway Rails.” | | 
C. V. Drysdale, on " Resistance Coils and their Comparison." 


Electrical Production of Nitric Acid.—Herr A. Neu- 
burger, of Berlin, has taken out an American patent for an electrical 
process of making nitric acid from the atmosphere, by the aid of 
which he claims to be able to prepare & nitric acid uncontaminated 
with nitrous acid. The essential feature of the process is that the 
electrical discharges are obtained from a current of less than 120 
watts. The inventor states that the proportion of nitrous acid in 
the nitric acid usually obtained is a function of the wattage of the 
original current; for instance, the secondary current obtained by 
guitable transformation of a primary of 200 watts gives a mixture 
containing equal parts of nitric and nitrous acids. If the current 
is about 150 watts, the yield contains about 30 per cent. of nitrous 
acid ; if the wattage ig 120 the nitrous acid falls to 18 per cent., and 
if it is still further reduced pure nitric acid is said to be obtained. 


——— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and industry, 

also electric tramway and railway officials, to keep readers of the 
ErnzorBicAD REVIEW posted as to their movements. 


Central Station Officials.—The Bexley U. D.C. has 
appointed Mr. GEO. Kent, of the Potteries Electrie Tramway Co., 
as engineer's assistant at the electricity works. 

The salary of Mr. R. Jones, chief assistant at the U.D. Council's 
electricity works, Dartford, has been increased from £100 to £130 
per annum with house, coal, light, &c. ү 

Mr. C. E. D. GREENHALGH, assistant station superintendent at 
Wakefield electricity works, was appointed working assistant to 
the Malvern U.D.C. on Tuesday. 

Mr. WaLTER KIDNER, who has resigned his position аз chief 
assistant to tne Leatherhead and District Electricity Co., Ltd., to 
take up a similar appointment under the Horsham Urban District 
Council, was presented, on leaving, with a pair of framed photo- 
graphs, tobacco pouch and pocket-book by his late colleagues. 


General.— We are informed that Mr. L. E. Woop, late 
of West Hallam Collieries, has been appointed chief electrician at. 
the Butterly Coal and Iron Co.'s Langley Collieries, Heanor, and 
takes up his duties on August 7th. 

It is announced that the Lords Commissioners of the Treasury 
have appointed Sir Henry W. PRIMROSE, K.C.B., C. S. I., to be 
Chairman of the Pacific Cable Board, in succession to the late Sir 
Spencer Walpole, K. C. B. | 

Mr. Н. E. BRAIN, formerly electrical engineer to the Buenos 
Ayres and Pacific Railway, who is now in London (at 44, Bernard 
Street, Russell Square, W.C.) will be glad to hear from English 
manufacturers of electrical and other machinery desirous of being 
represented in the Argentine Republic. 

Mr. Munich GBAHAM informs us that he has, as from July 15th, 
resigned all his interest in the tirm of Messrs. Graham, Morton and 
Co., engineers and contractors, Leeds, be having decided to devote 
the whole of his time to his consulting work in the special study of 
the transmission and handling of materials by labour-saving 
machinery. On October 19th Mr. Graham leaves England for & 
12 months' tour round the world, and he intends inspecting the latest 
methods of labour-saving machinery for handling heavy materials. 
On bis return to London in October, 1908, he will establish his office 
in Westminster. Mr. С. A. Goodall and Mr. W. B. Leech (both of 
whom have been with Mr. Grabam for the past ten years) have 
taken over and will carry on the business of the l.eeds firm. 

Mr. W. Г. PooLE has left tbe Hexham and District Electric 
Supply Co., Ltd., and taken up a position on the Construction Staff 
of the Cleveland and Durham Electric Power, Ltd. 

The staff of the British Aluminium Co., Milton, have presented a 
dressing case to Mr. W. F. ANGET, the company s electrician, who 
is leaving to take up a position at Chicago. 
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SECTIONAL ELEVATION AND PLAN OF THE New TUBRBO-GENERATING PLANT OF THE Sovan METROPOLITAN 1 
ELECTRIC LiGHT AND Power Co., Lr». | 


Being the tirst completed section of the proposed Plant on the Company's East Greenwich site. 
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WHILE the object of the present article is to illustrate the 
modern turbine station recently erected by the South Metro- 
politan Co., as а first instalment of the large power plant 
which it is hoped may ultimately find a place on the com- 
pany's East Greenwich site, we may with advantage refer 
briefly, in the first place, to the general question of power 
supply in London. 

As our readers are well aware, recent eventa have prac- 
tically shelved this question for the present, although one of 
the schemes—that which was put forward by the London 
companies in combination—had much to recommend it. 

_ It would, by utilising existing plant and business organisa- 
tions, have enabled an ‘initial supply to be given immediately, 
and, so soon as the necessary arrangements were completed, 
a supply of the cheapest character, produced under the most 
advantageous conditions, could have been provided. It is 
‘in this connection that interest attaches to the new power 
station of the South Metropolitan Co., as its situation on 
the Thames below Greenwich gives it all the advantages of 
cheap coal, water, and buildings, ease of extension, and 
freedom from vibration or smoke trouble, points which Mr. 
H. W. Bowden, the managing director and engineer-in-chicf 
to the company, under whose supervision the work has been 
carried out, has made the fullest use of in the initial plant 
recently completed. Primarily, of course, this plant will 
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NEW POWER STATION OF THE SOUTH METROPOLITAN 


AND POWER CO. 


supplement the company’s older stations in supplying their 
area, the older plants carrying the “ peak ” load. 
As is probably well known, the South Metropolitan 


Fic. 3.— TRR East Greenwich ЁТЮ or THE Sours METRO- 
POLITAN ELECTRIC LIGHT AND POWER Co., SHOWING THE 
Nsw Power STATION ON THE RIGHT., 


Fic. 4—Тнв Exciwz Room; WiLLANS-DiCEK, KERR TURBO-ALTERNATOR PLANT. 
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Electric. Light and Power Co. originated in the Blackheath 
and Greenwich District Electric Light Co., which dates back 
to 1896. The area of supply has from time to time been 
extended by absorbing adjoining districts and the acquisition 
of the undertaking of the Crystal Palace and District Electric 
Light Co., until it now extends without interruption from 


Fic. B.—WILLARA-Dick, KERR 1,500 K. v. A. 3-PHASE GENERATING UNIT. 


1 


the River Thames in the north to Beckenham and Bromley 
in the south, and from Woolwich in the east to Deptford, 
Camberwell and Croydon in the west, covering nearly 30 sq. 
miles. Furthermore, under its 1903 Parliamentary powers 
the company is able to supply any adjoining supply authority 
working under statutory powers, also tramways. 

The company’s area 
is, of course; largely 
residential in charac- 
ter, yet in both Green- 
wich and Charlton it 
possesses valuable 
manufacturing dis- 
tricts, where the use of 
electrical power is 
steadily increasing ; and 
in view of this and the 
possibility of larger 
schemes for the general 
supply of cheap elec- 
tricity for all purposes 
in the London area, 
the company’s initial 
and proposed power 
plants at Greenwich 
are’ of more than 
ordinary interest. 

Fig. 16, p. 185, shows 
the proposed lay out of 
the complete scheme 
which embraces a 
north wing contain- 
ing 10,000 KW. of 
plant, and a south 
wing containing 
22,000 KW. The 
plant, as proposed, 
would have a continu- 
ous overload capacity 
of 25 per cent. The 
site, which сап be 
seen in fig. 3, com- 
prises some 25 acres of land with good river frontage ; and 
further facilities for storage of coal of about 14 acres. 

The cost of coal, as the quantity to be handled increases, 
may be eventually reduced by about 1s. per ton, with the 
help of a deep-water jetty and 2,000-ton ships. The present 
cost of transferring coal from barge to bunker is about 
1jd. per ton. 


| 
ЫШ 17:7 "victu 
NAM CANALS ASSN ES 
THEE 


PF 
22241 pp por d nt 


x 


ri o —— a 
sii M^ Y 
Hil 

11111111 
TIL TFI 


"TIL AL 


The initial installation (a portion of the future north 
wing) includes two 2-phase 3,000-volt 1,500-Kw. turbo- 
generator units; it is proposed to extend, by adding two 
3-phase 10,000-volt 3,500-K Ww.  turbo-generator units, 
to complete the north wing, and later again, by 
adding a south wing containing four 3-phase 10, 000. volt, 
5,500 - xw. turbo- 
generator units, the 
scheme including six 
banks of Marine type 
water - tube boilers 
(comprising 30 boilers 
in all), with six induced 
draught plants and 
chimneys, auxiliary 
plant, «c. 

With the modern 
construction employed, 
the capital cost of the 
initial installation has 
been in the neighbour- 
hood of 413 per 
KW., and as this in- 
cludes а consider- 
able capital expen- 
diture on buildings 
and plant, which 
will not be fully 
utilised until ad- 
ditional generating 
plant is installed, 
it is evident that the average cost per Kw. will be still 
smaller in the future. 

At the present the company generates and transmits to its 
sub- stations, two-phase alternating- current, at 3,000 volte 
pressure and 50 cycles, but with larger units and heavier 
transmissions, it is intended to increase the transmission 
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Fic. 6.—ViEWw IN THE BoinLEB House, SHowine ВАВСОСК AND Wincox MARINE ТҮРЕ 


W ATER-TUBE. BOILERS, 


pressure to 10,000 volts, using 3-phase generators and Scot 
connected step-down transformers for supplying the 2-phase 
distribution from the company’s existing sub-stations. 

The new buildings for housing the initial plant, as will 
be seen from our plan of the complete scheme, are in 
close proximity to the original station of the company, and 
being situated right on the bank of the river, their construc- 
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tion naturally involved some foundation troubles. The latter Each boiler has a normal evaporative capacity of 20,000 Ib. 
were overcome by piling, 12-in. pitch pine piles, varying in of water per hour, at the working pressure of 200 lb. The 
length from 24 to 30 ft., being employed for supporting a ^ overload capacity in each case is upwards of 25,000,lb. per 
concrete foundation float, 3 ft. thick, 
on which the station structure stands. 

The main building is somewhat 
unique in construction, in this country 
at least,as it consists of a steel frame- 
work filled in with reinforced concrete 
for the permanent walls, expanded 
metal being employed for the те- 
inforcing, both for walls and floors. 
This system of construction, com- 
bined with the substantial character 
of the steel-work employed, has enabled 
the designers to produce an exceedingly 
compact power plant, with, however, 
superabundant space where required. 
The main buildings, which cover 118 
ft. x 116 ft. of ground, and are 40 ft. 
in height to the eaves. 

The boiler house plant, as will be 
gathered from the cross-section, fig. 1, is 
of modern type, and includes a bank of 
three Babcock & Wilcox Marine type 
water-tube boilers, which occupy one 
side of the building, as shown in fig. 6, 
and will eventually be duplicated by 
the installation of similar boilers on the 
opposite side of the central firing floor. 


Fie. 8.—TnHE Conveyor AND DRIVING GEAR OVER THE Fic. 9.—VIEw IN THE BOILER HOUSE BASEMENT, SHOWING THE 
ы. Coar BUNKERS. CONVEYOR, ASH HOPPERS, &c: 


hour. Тһе boilers are fitted with 
improved chain-grate stokers, driven 
through shafting by a 75 B. H. P. 
B.T.-H. induction motor; Babcock 
Wilcox superheaters are also fitted, de- 
signed to give a superheat ranging up 
to 200° F. 

Above the boilers, supported on mas- 
sive stanchions, is a second floor, which 
carries: the main flue, economisers, coal 
bunkers, &c., as illustrated in fig. 10. 

The boiler gases discharge: upwards 
through steel uptakes into three Green 
economisers, each containing 160 tubes, 
and through the latter into a horizontal 
flue of. brick and. concrete construction, 
leading into a stack at the western end 
of the building. At the side of the flue 
in the boiler house, a Musgrave induced 
draught fan is installed, the gases dis- 
charging through an elevated steel flue 
into the stack. "The economiser scrapers 
are operated by а 3-B. H.P. В.Т.-Н. 
induction motor; the draught fan 
which has а. capacity of 125,000 
cb. ft. per min. at a temperature of 
Fic. 10.—Тне BOILER Ноџѕе; VIEW ОЕ THE ÉCONOMISERS AND Сол BUNKERBS. 500° F., and is capable of maintaining 
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a suction draught of 2 in., is normally operated by 
a 90-B. H.P. B.T.-H. induction motor running at 240 
R. P. M. (fig. 14.) ; it may, however, in emergency, be driven 
by a two-crank Sentinel high-speed engine to which it ig 
coupled by chain drives through a counter-shaft, claw clutches 
being provided for coupling either motor or engine. 

The chimney is a. comparatively short stack some 86 ft. 
high and 10 ft. internal diameter. It was built by the 
Alphons Custodis Co. on & separate concrete float, designed 
for two stacks, and supported on piles ; it, together with the 
draught plant, economisers, &c., will be duplicated when the 
now vacant side of the boiler house is occupied with plant. 

The coal bunkers, in the form of rectangular steel tanks, 
which occupy a central position over the firing floor, have a 


Fig. 11.— MtBBLEES-WATSON Am Pumps, Mam CONDENSING. 
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mediate filling hopper (shown in our view, бр. 7) serves а 
similar conveyor running at right angles, which passes up 
over the coal bunkers in the new boiler-house and returns 


Fic. 12..—THE GENERATOR AND INTERCONNECTING SWITCH 
PANELS. 


capacity of 600 tons, coal being fed through chutes into the 
stoker. hoppers below. The fuel supply to the station is 
obtained from barges moored alongside the company’s wharf ; 


through the basement in the usual way. The conveyors 
have a capacity of 20 tons per hour; a conveyor is shown, 
together with the driving gear, in fig. 8. It is electrically 


Fic. 13.— TRW Bola Housse: Ука Евер PUMPS IN THE 
' BASEMENT. 


grab cranes transfer the coal into the hopper of a Babcock 
and Wilcox gravity bucket-type conveyor, which serves the 
company's original boiler plant, and by means of an inter- 


Fic. 14.—TH&E& Barreg House; View or THB INDUOBD DRAUGHT 
FAN AND DRIVING GEAR. 


driven by а 5-в.н.р. B.T.-H. induction motor, and carried 
on the.steelwork of the bunkers. The conveyor does not 
deal with the ash discharged from the furnaces, special 
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divided hoppers being provided for this purpose in the base- 
ment, which empty into tip trucks running on an 18 in. gauge 
track. The hoppers are arranged so that one half receives 
the ash carried over the rear of the chain grate, and the 
other the fine coal which falls through the grates; the ash 
is carried away to the wharf for disposal, and the fuel returned 
by the conveyor to the bunkers. 

Fig. 9 gives а good idea of the spacious basement in the 
boiler house, also showing the ash hoppers and conveyor; 


Fic. 15.— DIAGRAM SHOWING THE SouTH METROPOLITAN Co.'s 
AREA AND ADJOINING SUPPLY AUTHOBITIES. ` 


and fig. 13 shows the two single-cylinder Weir boiler feed 
pumpe, automatic in action, installed in one corner of the 
basement, but in sight of the boiler attendants on the floor 
above. 


The feed pumps are each of a rated capacity of 10, 000 


gala. per hour; they draw from a large hotwell situated 

near by in the basement, and feed normally through the 

economisers to the boilers. The feed piping is of solid- 

drawn steel; an auxiliary steam connection to one of the 

boilers and the steam Tange serves the feed pumps. 
Tue general water 

supply for the station 

is pumped from an Ar- 

tesian well, 800 ft. deep 

and 8 in. bore, into а 


tank ; the well 
yields 10,000 gals. per 
hour, and gupplies еа 
any make-up water „=~ „ 
required for the hot- C> : e ЕА 


wel. The latter 
supply is first treated 
in a Lassen and ( 
Hjort softener with a 
rated capacity of 


WING 


2,000 gal. pe: hour, 
located outside the 
building. 


To provide against ( 
emergencies, the Q 
Metropolitan Water 
Board’s public supply is 
laid on to the plant. 

The steam-piping connecting the boilers with the turbo- 
generators installed in the engine house is of solid-drawn 
steel, and consists of 6 in. dia. boiler branches leading 
downwards into a 10-in. dig. header in the basement, which 
latter is coupled to the turbines by 8 in. dia. branches ; algo 
to the steam range in the adjacent station through an Auld’s 
full bore reducing valve. 

The turbo-generators, two of which are installed, are of 
the Willans-Dick, Kerr type, the leading features of which 
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Fro. 16.— BLOCK PLAN oF PaorosED PowRR PLANT OF THE SOUTH METROPOLITAN ELECTRIC [лант 
AND PowER Co., AT GREENWICH. 


were described in the ELECTRICAL, REVIEW of June 7th last; 
they rest on solid concrete pillars. 

Each unit is of 1,500 K.v.4. output, generating two-phase 
current at a pressure of 8,000 volts and 50 cycles, the 
normal speed being 1,500 R. P. u., and is designed to carry an 
overload of 25 per cent. continnously and 50 per cent. for a 
ABE of two hours. Views of this plant are given in figs. 
4 and 5. 

A small 50-volt exciter is mounted on an extension of tlie 
generator shaft in each case. Each turbine .exhausts direct 
into a surface condenser, installed immediately below in the 


‚ basement, and containing 4,600 sq. ft. of cooling surface ; the 


condensed water and vapour is drawn off by a three-throw 
air-pump gear driven from an 18-в.н.р. B.T.-H. induction 
motor, and pumped into the hotwell. 

The condensing plant was supplied by the Mirrlees 
Watson Co., and is guaranteed capable of maintaining a 
vacuum of 28) in. at full load with circulating water at 
a temperature of 60° F. 

The usual alternative exhaust to atmosphere, through an 
automatic valve, is provided to each turbine ; the condensers 
are in each case supported on helical springs, which allow of 
their adjusting themselves to any expansion or contraction 
of the turbine and condenser castings, this arrangement 
being adopted with a view to avoiding possible distortion 
of the turbine barrel. 

Circulating water for the condensers is obtained from the 
river, and special arrangements have been made to avoid the 
carrying over of mud and sediment, which might otherwise 
choke the condensers. 

Two 8-ft. diameter cold water river wells, built of cast- 
iron segments, have been sunk on the wharf; the 
bottom of each well is in communication with the river 
bed, below low water, through two  42-in. diameter 
cast-iron -pipes, which extend some 273 ft. into the 
river, and are provided with suction boxes and straining 
grids at their furthest extremities. Submerged in the 
bottom of each well is a Gwynne centrifugal circulating 
pump, with a capacity of 5,000 gal. per minute, having 
at least 7 ft. head at low tide, and a smaller charging 
pump of similar make, both being of the vertical spindle ty pe, 
driven by 50 and 16 B.H.P. induction motors respectively, 
direct coupled at ground level. Two 24-in. diameter pipes 
lead from the wells into the boiler house basement, being 
there coupled by 15-in. branches to the condensers. 

One 24-in. pipe is coupled through sluice valves to the 
bottom of each well and to the 42-in. river pipes, and the 
other direct to each Е" pump. 
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This arrangement allows of either of the river pipes 
and wells being utilised for suction or delivery, the 
reversed flow being effective in scouring them of any 
sediment ; it further enables full advantage to be taken 
of syphonic action in the pipes coupling the wells and 
condensers, which, of course, reduces the work done by the 
circulating pumps. 

The circulating arrangement is shown in the plan of the 
station, fig. 2. 
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A spacious switchboard gallery is provided at one gide of 
the engine house, the floor being of glass tiles. | 

The switchgear is comparatively unimportant, being only 
required for the control of the two generators aud the 
electrical connection to the older station near by, from which, 
of course, the original mains network is controlled. | 

Three operating panels only are installed, a8 shown In 
fig. 12 ; these are of B.T.-H. standard type and include the 
two generator panels fitted with phase ammeters, voltmeters, 
watt-hour-meters, 2-phase 3,000- volt main oil switches with 
overload relays¢ and field control switches: also an inter- 
connecting panel with an oil break switch for coupling che 
turbines in parallel with the reciprocating plant in the West 
station, and with synchronising gear for the turbo-alternators. 

Following usual practice the oil switches and bus-bars are 
mounted in stone compartments behind the operating panels 
and safeguarded by locked iron doors, &c. y 

An auxiliary distribution board for controlling the station 
lighting and motors is mounted beneath the switch gallery. 

The engine room is plainly, though substantially, finished, 
the permanent walls and floor, where not iron chequer- 
plated, are finished with granolithic cement facing. 

The present installation of course forms only a corner 
block of the proposed complete plant, two sides of the build- 
ing being finished temporarily with corrugated sheet iron. 

In conclusion, we are much indebted of Mr. H. W. Bowden, 
the managing director and chief engineer to the company, for 
facilitating our visit to the new plant, and furnishing much 
interesting material in this article. | 
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NEW COMPANIES REGISTERED. 


Guernsey Electric Light and Power Co., Ltd. ( —.— 


This company was registered in Guernsey on July 20th, with a capital of 
£100,000 in £1 shares (50,000 preference), to acquire the business and property 
of Edmundson's Electricity Corporation, Ltd., in Guernsey, and to carry on the 
supply of electric light and power in that island. The first subscribers are : -- 
F. Payton, 71, Page Street, Westminster, clerk. 1 share ; C. H. Jones, 25, Queen 
Anne Avenue, Bromley, Kent, accountant, 1 share; J. G. Wigham, Counwood, 
Hook Hill, Sanderstead, Surrey, engineer, 1 share; H. J. Butcher, Maytield. 
Crescent Road, New Barnet, electrician, 1 share; F. E. Gripper. 2, Whitehall 
Court, Westminster, engineer, 1 share; v. G. Carey, Le Vallon Cottage, 
Guernsey, advocate, 50 shares; and J. Bishop, Grangehurst, Guernsey, 5⁰ 
shares. ‘The first directors are not named. i 


Treforest Electrical Consamers Co., Ltd. (94 335).—This 


company was registered on July 95th, with a capita of £100,000 in £1 shares, 
to produce, soll, distribute and generally deal in electrical energy, to manu 
facture, purchase, sell, let on hire or otherwise deal in or with plant, machinery, 
fittings, cables, wires, tubes, meters and the like, to adopt an agreement with 
the South Wales Electrica] Power Distribution Co. (incorporated by Act of 
Parliament), and Stanley Boulter, to promote or concur with the Inst-named 
company or the Cwmbran Electrical Consumers Co.. ttd., orans other company 
or person in promoting any Parliamentary Bill or Provisional Ofder which may 
seem desirable, Nc. The first subscribers (each with one share) are :— 
H. Bramwell, Llantrisant, M.E.; Sir Wm. T. Lewis, Aberdare, C. E.: R. B. 
Thomas, Dennel Hill, Tidenhai near Chepstow, steel manufacturer; M. H.D. 
Newton, Penarth, colliery proprietor; W. N. Lewis, Lisbane, near Cardiff, 
colliery proprietor; W. G. Dalziel, Northlands, Newport, Mon., MI. H.: and 
W. H. Matthias, Tynyeymmer, Porth, colliery owner. No initial public issue; 
the number of directors is not to be less than seven or more than twelve; the 
first are: H. Bramwell (chairman). Sit W. T. Lewis, Bart.. R. B. ‘Thomas, 
W. H. D. Newton, W. N. Lewis, W. H. Matthias, G. T. Hutchinson and W. L. 
Madgen: qualification (except any director appointed by the debenture agent 
pursuant to the above-mentioned agreement) 4100; remuneration tin addition 
to any salary as managing director), £100 each per annum and £100 extra for 
the chairman. 


Electrical Manufacturing Co., Ltd. /94,300).—This company 
was registered on July 20rd, with a capital of £13,000 in £1 shares, to acquire 
the business and undertaking of P. Walters & Co., of 249 and 261, Kensal Road, 
London, to adopt an agreement with W. Powles, and to carry on the business of 
electricians, electrical and telegraph engineers, railway contractors and suppliers, 
ironmongers, makers of electric tramcars, motor-cars and cycles, manufacturers 
of and dealers in dynamos, motors, telephones, bells, electroliers, arc and other 
lamps, electric light fittings, heating and cooking apparatus, хс. The first 
subscribers (each with one share) are: -W. Powles, 20, St. Quintin Avenue, 
North Kensington, W., electrical engineer ; W. A. Hilton, 8, hempson Road, 
Fulham, S. W., accountant; E. E. Moore, 112, Fielding Road, Bedford Park, 
W., electrical engineer; T. W. Cooper, 43, Rainham Rond, Willesden, N.W., 
clerk ; G. A. Walker, 25, Clitford Gardens, Willesden, N. W., instrument maker ; 
B. 8. Prust, 6, Okehampton Road, Willesden, N.W., cabinet maker; and А. С. 
Beadon, 14, Testerton Road, Notting Hill, W., battery maker. No initial public 
issue. The number of directors is not to be less than three or more than five; 
the first are W. Powles (permanent managing director; special qualification, 

000 of the shares allotted to him under said agreement), W. A. Hilton, and E. E. 
Маоге ; qualitication of ordinary directors, 250 shares; remuneration of manag- 
ing director, in addition to his remuneration as &n ordinary director, £500 per 
annum and an extra £100 when 15 per cent. dividend is declared ; remuneration 
of directors (in addition to any salary as managing director or otherwise), £20 
per annum. Registered office, 249 and 251, Kens4l Road, London. 


H. R. Jones, Wilson & Co., Ltd. (94,289). — This company 
Was registered on July 28rd, with a capital of £1,500 in £1 shares, to tnke over 
the business of engineers, mill furnishers and electrical suppliers, carried on 
by H. R. Jones and S. R. Wilson, &t 28, Chnpel Btreet, Liverpool, as “H. R. 
Jones, Wilson X Co., and to adopt an agreement with the said vendors. The 
subscribers (each with one share) are Н. R. Jones, 3, Comely Bank Road, 
Egremont, Cheshire, electrical engineer; 8. R. Wilson, 54, Balliol Road, Bootle, 
electrical engineer: F. G. Weale, 25, Lyttleton Road, Liverpool, manacing 
clerk ; J. Colwill, 23, Milroy Street, Liverpool, hook-keeper ; G. B. Wilson, 193, 
Stanley Road, Bootle, dentist; J. W. Utting, 17, Allerton Road, Birkenhead, 
freight clerk ; G. P. Boucher, 27, Croxted Road, Liverpool, consulting engineer. 
No initial public issue: the number of directors is not to be Jess than two or 
more than three; the first are H. R. Jones and S. K. Wilson; qualification, £00 
in shafes or stocks. Registered office, 28, Chapel. Street, Liverpool. 
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British Electrical Federation, Ltd. (94,252).—' This company 
was reintered on July 10th, with 100 members, each individual member being 
liable for ^s., and each company which is a member being liable for 58. for every 
£1,000 of its authorised share capital, to encourage, promote, and protect thein- 
terests of the electrical and general engineering, carrying, contracting, wharfin. 
gering, tramway, railway, clectrical, magnetic, galvanic, mecbanical and chemical 
engineering industries, &c. The first subscribers are ;-C. Rivers Wilson, 
G C. M.G., 21, Pont Street, W.: E. Garcke, Donington Honse, Norfolk Street, 
W.C., managing director; E. Hopwood, 35a, Hertford Street, London, secre- 
tary; C. J. Tegetmein, Sussex Gardens, West Dulwich, 8 E., director ; W.G. 
Bond, 187, Clarence Gate. Gardens, N. W.. director J. Renwick, 24, Hillside 
Road, Stamford Hill, N., clerk: and C. H. Dade, Donington House, Norfolk 
Street, Strand, W. C., secretary. The manavement ік vested in a council, The 
chairmah tor the time being of the British Electric ‘Traction Co., Ltd., shall be 
president of thi» company and also president of the council and chairman of all 
committees, 


———— MÀ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Indo-European Telegraph Co., Ltd. (8,953*.— Tbis com- 
pany's annual return was filed on May 22nd, when 17,000 shares had been 
taken up out of & nominal capital of £420,000 in 18,000 shares of £25 each. 
£425,000 has been received. Mortgages and charges: Nil. 


West Coast of America Telegraph Co., Ltd. (52,114).—This 
company's annual return was filed on June ИП, when 45,008 shares had 
been taken up out of & nominal capital of £132,520 in 53,008 shares of £2 10s. 
each. 4£2 10s. per share has been called up on eight shares, resulting in the 
receipt of £20. £112,500 is considered as paid on 45,000 shares. Mortgages and 
charges: £170,000. 


Harrington Electric Light Co. (Long Eaton), Ltd. (44.135). 
—This company's annual return “as tiled on May 27th, when 3,900 shares had 
been taken up and paid for in full out of a nominal capital of £5,000 in £1 
shares. Mortgages and charges: Nil. 


Anglo- Argentine Tramways Co., Ltd. (25,363).—A deed 
dated July 2nd, 1907 (supplementa! to an indenture dated August 18th, 14, 
securing £206,000 6 per cent. debenture stock) h&s been registered. Property 
charged: A concession dated January 3rd, 100, relating to electric tramways 
granted by the municipality of Buenos Ayres; the company’s Central Station 
in the said city, and all tramway stations, property and rights vested in the 
trustees of the deed of August 13th, kx. Trustees: J. К. Corbett, More Place, 
Betchworth, Surrey; J. Heaton, Park Cottage, Datchet, near Windsor; and 
H. F. Gunning, 62, Gresham House, E.C. 


W. R. Sykes Inter-locking Signal Co.. Ltd. (Clapham) 
(93,07x).-—A trust deed dated July 9th, 1907, to secure £15,000 debenture stock, 
has been registered. Property charged: Certain leasehold land with the pre- 
mises thereon in Clapham, adjoining the Clapham Road Station, and tbe con- 
pany's other assets, present and future, «xcept unenlled capital. Trustees: 
J. E. Nichols, Sussex House, Ravensbourne Park, Catford, 5.E., and A. H. 
Johnson, Wanganni, Ashdown Road, Epsom. 


St. Austell and District Electric Lighting and Power Co., 
Ltd. (66,382).—1«8ne on June 24th of £1505 per cent. debentures, part of series 
created June Ist, 1:01, to secure £2,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series: £1,650, 


Joseph Overend & Sons, Ltd. (dynamo manufacturers, Brad- 


| ford), (85.738). £800 6 per cent. debentures, created June 24th and dated July 


12th, 1907. charged on the company's undertaking and property, present aud 
future, including uncalled capital, have been registered. No trustees. 


Newquay Electric Light and Power Co., Ltd. (85,451).— 
Issue on July 12th of £300 5 per cent. debentures, part of series created July 
Both, 1006, to secure £4,000, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. Previously 
issued of same series : £3,700. 


Dolaca Syndicate, Ltd. (London), (19,098).—A ‘memorandum 
of ион in full of a charge dated March 18th, 1907, securing £11,250, has 
been filed. 


—e— — — 


CITY NOTES. 


Electric Supply Corporation, Ltd. 


Tre fifth annual meeting of the above company was held on 
Wednesday at Salisbury House, E.C., under the chairmanship of 


Mr. C. F. Tufnell. 


In moving the adoption of the report (see ELECTRICAL REVIEW, 
July 26th, page 147), the CHAIRMAN said he hoped they would 


agree that the report and accounts showed that the company h 


made good progress during the year under review, and he was 
pleased to say that the progress had been well maintained thus far 
in 1907. One specially satisfactory feature in the past year's 
accounts wasthat, in the case of the aix towns which showed a loss 
in 1905—he referred to Dalkeith, Dollar, Jedburgh, Melrose, St. 
Andrews and Exmouth—every one of them, with the exception of 
Exmoutb, had now turned the corner, and the revenue from sale of 
energy,meter rente, &c., exceeded the working costs. The same remark 
applied to Totnes, which was now working at a profit. As regarded 
Exmouth, the revenue had increased from £241 to £67 1, and it was 
confidently anticipated that during 1907 this town likewise would 
show a profit. As regarded the three new staticns opened during 


the year Hitchin, Dumbarton and Falmouth- they bad, of course, 


no comparative figures to deal with. In Hitchin а good start had 
been made, and up to December last the equivalent of no less than 
2,463 lamps were connected. Falmouth had but a bare month to 
run, so he need make no comment on that. In the matter 
of Chelmsford, they were unfortunate in losing during the year 
one of their best power customers through removal from 
the town, whilst on tendering afresh for the public lighting contract 
they had to make certain concessions to retain the business, which 
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There was no doubt that but for the difficulties of raising capital, 


cents, or an increase of only 787. The net receipts for the year 


for the time bad thrown them back. Another satisfactory feature 
in their accounts was that in each of their four towns—Dalkeith, 
Dollar, Jedburgh and Melrose, which had their first, year's working 

in 1905—the running costs showed a reduction notwithstanding the 
increase in revenue. The lampe connected on their whole system 
increased from 37,678 to 55,652. In Chelmsford the increase was 
1.174, whilst in the seven other towns in which a comparison was 
possible the increase amounted to 9,947, and the three new towns 
had already 6,853 lamps installed. Не would like to 
mention the progress made during the current year up to 
the last day of June, 1907. The number of lamps at Chelmsford 
had increased from 22,510 to 28,129; at Jedburgh from 2,969 to 
9,097; at Melrose from 2,545 to 2660; at Dalkeith from 3,776 to 
4,203: at Dollar from 1,689 to 1,710 ; at Totnes from 2,555 to 2,770 ; 

at Exmouth from 4,742 to 6,019; at St. Andrews from 7,993 to 
10,017; at Hitchin from 2,463 to 3,066; at Dumbarton from 3,478 
to 4,135; and at Falmouth from 912 to 2,153. The first half of 
the year was usually the lean half for new applications, and so they 
would allow that these figures were promising. Ав regarded 
Dumbarton, since the completion of the financial year under review 
the Dumbarton Burgh tramways had been opened for traffic. 
The traffic returns had come fully up to the expectations, but the 
resulta did not, of course, appear in the accounts. The provisional 
order for the tramway mentioned at the last meeting, from Clyde 
Bank to Dumbarton, and from Dumbarton to Balloch, bad been 
granted and confirmed by Parliament. The estimated outlay on 
the tramway amounted to £160,000, and it had been decided in 
view of the difficulty of raising capital, that it would be advisable 
for the Dumbarton Burgh and County Tramways to be carried on 
by s separate company. The Dumbarton Burgh and County Tram- 
ways Co. had accordingly been registered, and arrangements were 
being made for the necessary capital. By the agreement between the 
two companies, the Tramways Co. had contracted to take current from 
this Corporation’s generating station for the whole term of the 
concession, ‘paying, therefore, a price which would leave them а 
eatisfactory profit. This would mean a good load on the Dum- 
barton generating station. The new company had further con- 
tracted to purchase from this company the Dumbarton Burgh 
Tramways, repaying them the costs already incurred in construc- 
tion, approximately £45,000, which money would be available for 
the general requirements of the company, and particularly for 
development in other towns. The prospects at Dumbarton 
seemed excellent, and already one good agreement had 
been signed for the supply of electrical energy for running 
a large shipbuilder's yard. The company had promoted a Bill 
for the purpose of transferring and vesting in this company the 
several statutory powers under which the undertakings of the com- 
pany were worked, and advantage had been taken of the oppor- 
tunity to obtain Parliament’s approval and sanction to the 
syreements with the several local authorities as to the legality of 
which some doubts existed. The Bill had received the Royal 
Assent. By the Bill tbe Chelmsford and Totnes Companies would 
cease to exist as separate companies, and their businesses would be 
transferred and form part of the general business of this company. 


year. 


owing to the state of the money market, the results would 
have been even more satisfactory tban shown. in the report. 
Jb ad- been · decided: with regard’ to- Hendon - to register a 
company, and this had been done, and their statutory powers 
transferred to the new Hendon District Supply Co. The Hendon 
Co. would take current in bulk from the North Metropolitan 
Electric Power Co. The necessary capital for the transforming 
station and the first instalment of mains had been found and the 
work was about to be put in hand. The company had received 
from the guarantors during the year £3,967 11s. 1d., which provided 
for the interim dividend paid last July, and extinguished the small 
debt balance for 1905 of £294 7s. 1d. The accounts showed a 
small profit of £151 9s. 2d. after payment of the debenture interest. 
Since December 31stthe guarantors bad provided а final dividend 
for 1906, and bad provided the sum necessary to pay an interim 
dividend for the current year. It would be remembered that the 
amounts advanced by the Auxiliary Electrical Co. had to be 
Tepaid later ont of surplus profits after the shareholders had 


received dividends at the rate of 6 per cent. per annum. 
Major C. Hg4roN-ErLis, J. P., seconded the motion, and the 


report was adopted without discussion. 


Buenos Ayres Grand National Tramways Co.. Ltd. 


Мв, J. Івутка CouRTENAY presided on 24th ult. at the annual 
meeting held at Winchester House. He said that, owing to 
transition from horse to electric working, detailed com- 

little or no 


иш between the two years were of 
value. expended during the year to March 


; There had been 
era 1907, in London and Buenos Ayres on electric construction 
19 a £260,968. Over the corresponding figures for 
creasing € gross receipts from working for 1906-7 showed an in- 
ы ys £68,660, or 27 18 per cent., the working expenses £27,496, 
The per cent., and the net receipts £41,163, or 68 95 per cent. 
"is „ of working horse and electric together for 1906-7 
Bat qu as against in 1905-6 76:36, or a reduction of 7°76 per 
1906.7 ö of working the electric traction only for 
in 19065 275 per cent. The number of passengers carried was 
-7 35,874,902, and in 1905-6 27,810,737, or an increase of 
assenger car-miles run were in 1906-7 7,014,999, 


99 percent. P. 
676,738, or an increase of 5°07. The passenger 


ud in 1905-6 6, 

receipts per car-mile were in 1906-7 51.75 cents; in 1905-6 

po MEN or an increase of 22.17 per cent., while the expenses 
e in 1906-7 were 35°63 cents, as againtt in 1 38.03 


68:95 per cent. 
had been discontinued, and tbus a source of unproductive expendi- 


ture bad been eliminated. The number of miles of single track 
now converted to electric traction was 75} miles. Labour troubles 
had occurred in Buenos Ayres as elsewhere in the world, but these 
were occasioned by the operations of professional agitators, and 
the majority of their men remained entirely loyal. The report 
was adopted, and a final dividend at the rate of 3s. per share was 
declared on the 5 per cent. cumulative preference shares for the 


concern if there 

increase in the income derived from their investments. Unfortu- 
nately, there had been no such increase this year, the results 
actually showing a small decrease, namely, £31,136, as against 
£32,182 in 1905. In accordance with a suggestion made at the last 
general meeting, there was included with the report a schedule 


showing the results of the working of each of the undertakings in 
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under review exceeded those for the previous year by £41,163, or 


All the horse passenger service of the company 


Edmundson's Electricity Corporation, Ltd. 


THE tenth ordinary general meeting of the shareholders of tbis 
company. was held on Friday. last, at Salisbury House, London 
Wall, Mr. Francis E. Gripper, M. I. E. E., in the chair. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELEcTRICAL REVIEW, July 26th, page 146), explained how it was 
that he was in that position. He said that as the shareholders , 
were aware, the meeting last year was presided over by Mr. Henry 
Wolfenden, who had previously been appointed chairman and 
joint managing director, which positions he held until February 
last, when he felt compelled to resign them. During the period 
covered by the accounts now before them, he (Mr. Gripper) had not 
been responsible for the policy of the company, and must пої be 
held to be primarily responsible for the present position, although, 
of course, he shared that responsibility with the other directors. 
The report would have shown them that the results of the last 
year's working had been most disappointing, and he need hardly 

say had caused the board much anxiety. ‘I'he revenue of the com- 

pany was derived from two sources, namely, profit from trading, 
and income derived from investments. The net trading profit for 
the year, after deducting all expenses and charges, was only 

It had always 


£27,709 last year. 


£4,056, as against 

been foreseen that when the works of their various sub- 
sidiary companies were fairly established, the amount of con- 
tracting work done by the company must be greatly reduced, 
and the income from this source reduced in proportion. They 
would see, from one of the schedules enclosed with the accounts, 
that the capital of the whole of the undertakings in which they 
were interested only increased to the extent of about £92,000 


In 1905 the increase was £336,000, and in 1904 


during 1906. 

£526,000. The actual effect this year-of this decrease in the 
amount spent by the subsidiary companies had been to reduce the 
amount of their sales by £191,000. The work of construction 


practically came to an end more than a year ago. 
a very considerable amount of work still to be done in connection 


with extensions and additions to the various works, and they might 
improve upon tbis year's resulte, but they could not expect to 
derive anything like the revenue in the future that they had had 
from thie source in the past. The policy of the board during the 
past year, especially in view of the difficulty there had been in 
raising capital for electrical undertakings, had been to restrict as 
much as possible all capital expenditure which could poseibly be 
avoided or delayed, and this policy had necessarily bad the effect 
of-tedacitig their trading profit: - and also, to a certain. extent, bad 
affected the development of some of their undertakings. This 
reduction in trading profits would have been of less serious 


Tbere would be 


had been anything like a substantial 


which they were interested. That showed that the profits in many 
cases had increased substantially, but the increased income had this 
year, to a large extent, been required for meeting charges on 
capital which, in 1905, did not rank for dividend, and tbe increased 
earnings had not benefited their company. For instance, the 
Urban company, which showed an increased profit of £5,131, bad to 
pay considerably more than this amount in diyidends on capital 
which, in 1905, did not rank for full dividend. Special circum- 
stances which were not likely to recur accounted for the decreased 
earnings at Ilfracombe and the North of Scotland towns, and a 
general improvement in the returns might be looked for in the 
current year. The result of the year’s working, after paying 
debenture interest, was & profit of £16,595 3s. 10d., which, 
with the sum of £15.211 12s. 2d. brought forward, gave a total 
of £31,806 16s. Dividends on the preference shares had been paid 
for the seven months ending October 30tb. 1906, amounting to 
£14,000, and the balance remaining was £17,806 16s., which the 
directors recommended should be carried forward to the, next 
account. A further dividend on the preference shares was due to 
have been paid on May 1st last. The directors very anxiously con- 
sidered the question of paving this dividend, which, for the remain- 
ing five months of the year, would have required the sum of 
£10,000. At that time the accounts for the year were not, of 
course, available; but the directors felt that in paying this divi- 
dend, they would probably hive to draw more or less heavily on 
the carry-forward from last year, and they decided, as they knew. 
to pass the dividend. They came to this decision after consulting 
a number of the large sharebolders of the company whom they 
called together to advise with them on this matter. The general 
feeling was that in view of the difficulty in raising further capital, 
it would be unwise to draw in any way at the present time upon the 
reserve for the purpose of paying this dividend, Turning to the 
detuils of the accounts; they had made a reduction of £4,516 on the 
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working expenses. A saving had been made in salaries of nearly 
£2,000. No directors’ fees had been paid, which had saved £600, 
and advertising, which cost them last year £490, did not appear at 
all this year. He thought this saving in advertising was a false 
economy, and that they would find it necessary to spend money on 
advertising again. The amount of debenture stock was shown as 
£460,000; but £25,000 of this amount was issued as security for 
temporary loans, and this amount had since been cancelled, leaving 
the amount issued at £435,000. Interest on debenture stock had 
increased by £3,426. Sundry creditors had been reduced to £29,256, 
as against £34,186 last year, and sundry debtors stood at £62,398, 
as against £66,475 last year. Their investments stood at 
£1,450,700, as against £1,413,100 last year, being an increase 
of £37,599 as compared with an increase of £132,509 the 
previous year. The amount of reserve against these investments 
had been increased by £3,330. With regard to their investments, 
the chairman said that the amount invested in the Lancashire 
Power Construction Co. had increased by £6,790. This was the only 
company from which they were actually getting no return, although 
he believed eventually it was going to prove a sound investment. 
The development of power companies had proved a very slow and 
disappointing business; but they had in Lancashire one of the best 
possible fields for such a company, and very considerable progress 
had been made during tMe year. The opposition of a large number 
of the local authorities had been overcome, and the power company 
had now a fair field for its operations. Its works were now in 
operation, and the output during the past half-year had been at the 
rate of over 5,000,000 units per annum. There was a note on the 
liabilities side of the balance-sheet, calling attention to contingent 
liabilities which existed. These liabilities were in respect to the 
guarantee of dividends given to the Urban company and to the 
annual payments which they had to make to certain local autho- 
rities whose undertakings they were working, all of which had, of 
course, been duly met. With regard to the Urban guarantee, the 
total amount which they had to find this year was £10,060. That 
figure included the amount which they themselves received as 
dividend on their holding in the Urban company. Thetotal amount 
which they received as dividend from the Urban company in respect 
of their share holding was £11,248. In order not unduly to inflate 
the amount shown as dividend and interest from investments, they 
deducted the proportion of this dividend which they found them- 
selves—viz., £5,658—and the balance of the guarantee, £4,402, 
had been charged against trading account, as in previous years. 
The deficiency in respect to their payments to local authorities 
this year was £4,013. This had been met by provision set aside out 
of profits made in carrying out the works for these local 
aithorities. Asa matter of fact, no actual loss had, up to the present 
time, teen made in conncction with these guarantees, and he did 
not think there was really any serious liability likely to accrue in 
the future; but in view of the criticism at their last meeting, the 
note had been placed on the balance-sheet. In consideration of the 
serious situation arising from the passing of the preference dividend, 
the directors asked the large shareholders, whom they called together, 
to appoint a committes to act in advising and assisting the directors 
in taking steps to improve the position of the company. The 
following gentlemen had constituted this committee :— Mr. H. Ansell, 
Mr. H. R. Beeton, Mr. F. E. Ccoper, Mr. K. W. Hedges, Mr. George 
Kitchin, Mr. A. A. Campbell-Swinton and Mr. P. D. Tuckett. 
He proposed at a later stage of the proceedings to move a resolu- 
tion formally appointing this committee, with a view to its 
continuing its investigations into the affairs of the com- 
pany and reporting to the shareholders ia the autumn. 
At the suggestion of the committee, Mr. P. D. Tuckett was elected 
to fill the vacancy on the board caused by the retirement of Mr. 
Wolfenden, and also, at their recommendation, Mr. A. A. Campbell- 
Swinton bad been nominated by the board to fil! the vacancy caused 
by the retirement of Mr. W. R. Davies. Mr. Tuckett and Mr. 
Swinton were both very large shareholders in the company, and 
they both had had large experience in electrical matters, and would 
greatly add to the strength of tbe board. The slow increase in the 
revenues of most of the undertakings was the real difficulty that 
the directors had to contend with. The business of electricity 
supply for several years past had been carried on under 
increasingly severe competition. The gas companies had had 
& weapon put into their hands in the improved incandescent 
gas mantle, which had enabled them to make a far better 
fight than three or four years ago anyone could have imagined 
possible. The effect of this competition had been felt by 
every electric lighting undertaking in the country, and especially 
in country towns, where the expense of electric lighting was much 
more carefully considered than it was in London and some of the 
larger cities. Even with this competition, electric lighting had 
not only held ite own, but was making progress. He had every 
confidence that in the near future the new metallic filament lamp 
was going to do for them what the gas mantle had done for the gas 
companies, by enabling them to give their consumers two or three 
times as much light as they get at present for the same cost. They 
found few people who did not prefer electric light to every other 
form of light, and directly it could be used more economically 


they might expect a large increase in the consumption. Their 


stations were equipped with first-class modern plant, and they had 
practically no antiquated or obsolete plant which was likely to 
require to be replaced, as was the case with many older companies. 
In nearly all cases they were in a position to supply a much larger 
demand with only asmall additional expenditure of capital; and he 
believed that they were going to get this much larger demand in the 
near future. In most of their towns they were gradually getting a 
very considerable number of power users to take their supply, and 
in quite a number of towns the amount of electricity supplied for 
power was very considerably in excess of the quantity used for light- 


ing. In conclusion, he wished to express his belief in the ultimate 
&uccess of the great majority oftheir undertakings. Many ofthem 
were going to take much longer in giving an adequate return than 
they anticipated when they went into them, and some of them, if 
they knew as much a few years ago of the difficulties in front of 
them as they knew now, they might have left alone. The only 
possible thing to be done was to devote all their energy to pushing 
on their development, and time and the admitted advantages of 
electricity would do the rest if a vigorous policy was pursued. 

Mr. P. D. Тоскктт, in seconding the resolution, said it was only 
a few weeks since he had joined the board, but it was obvious that 
the immediate cause of their trouble was the falling-off in their 
trading profits without any corresponding increase from the profit 
on investments. He was convinced that it would have been wiser 
for the board to have proceeded with greater caution in regard to 
their capital expenditure, and to have spread it over a 
very much longer period. It was the continued want of 
expansion in the profits derivable from their investments 
which constituted the really serious aspect of the situation. 
At the present moment they were about £28,000 short 
of the amount required to provide 5 per cent. dividend on the 
ordinary sbares. Three years ago the profits from their invest- 
ments rose from £18,000 to £30,000, and had they continued to 
expand in the same proportion they would have found themselves 
in a very different position to that which they now had to face. 
That the profits should have remained practically stationary was 
extremely disappointing, not to say disastrous. No doubt increased 
competition was largely responsible for this result ; but apart from 
that, he could not help coming to the conclusion that the expendi- 
ture on capital had been unduly lavish, and, to a considerable 
extent, had been made without sufficient regard to the commercial 
considerations which should have governed it. The tendency had 
been too much in the direction of extending the business at all costa, 
irrespective of the return, He did not wish them to lose sight of 
the fact that, as a whole, their stations were well built, were 
splendidly equipped, and in most cases were being 
run economically. There was no question as to the 
soundness of the business from ап engineering stand- 
point, or from a commercial standpoint—the difficulty was to 
get it to pay under the particular circumstances into which it had 
been allowed to get, and they would use their utmost efforts to 
that end. They hoped to effect economies, and in some cases it 
might be possible to revise rates slightly. It would probably be 
found desirable to secure more effective control of the conduct of 
the business at the various stations, and also to strengthen the 
board of management—those were some of the questions which 
the proposed Committee would havetoconsider. He believed that 
if it were possible for them to stand stil), and simply await the 
normal development of the business without having to incur 
further capita] expenditure, it would only be a question of a few 
years before the position would right itself. Unfortunately, how- 
ever, development was only possible by the expenditure of further 


. capital, and although they would make it their business to see that 


euch capital brought in a return, it was certain that extra capital 
must be provided, and that, of course, must postpone the time 
when any profits could reach the ordinary shareholders. 
In his opinion, one of the first questions the Committee 
would have to consider would be the reorganisation of the capital 
account in order to finance the company over the critical position 
of the next few years. As.tothe passing of the preference dividend, 
if they had paid it, it would simply have been done in order to k 

up appearances and would have been of по real benefit to the aom- 
pany. When a company met with difficulties, the best thing was 
to face them at once, and there was no getting away from the fact 
that this year tbe dividend had not been earned. There wasa 
further consideration—the provision made for depreciation was 
wholly inadequate in the majority of the towns. Looking to the 
future, he was by no means pessimistic as to the ultimate success of 
the company. The Committee, although informally constituted, 
had already made some valuable preliminary investigations. It 
was a perfectly independent committee, and every member of the 
board had offered to place his resignation in their bands should they 
think fit to recommend such a course, and he had no hesitation in 
saying that there was not a single member who would hesitate for 
a moment to recommend a clean sweep of the board if they thought 
it was in the interests of the company. "There was no desire on the 
part of the board to burke inquiry—on the contrary, he was glad to 
be able to say that they had done everything they could to assist 
the Committee in their investigations. 

Replying to Mr. BaRBRR, the CHaIBMAN gave the following 
particulars as to the holdings of the various members of the com- 
mittee: Mr. Tuckett, 2,400 ordinary and 1,400 preference; Mr. 
Campbell-Swinton, 730 ordinary; Mr. Cooper, 200 ordinary, in 
addition to representing a large family holding; Mr. Hedges, 1,000 
ordinary and 260 preference; Mr. Kitchin, 258 ordinary; and Mr. 
Beeton, 50 ordinary. | 

Mr. Prunast remarked that both the chairman and Mr. Tuckett 
seemed to have overlooked the fact that the reason they had 
received such large sums in the past from their investments was 
because they had never put a sufficient sum aside for depreciation, 
If they went on neglecting that item, it meant that all their sub- 
sidiary companies must go into bankruptcy. | 

The CHAIRMAN said it was generally admitted that, in electrical 
undertakings during the first four or five years, while the business 
was being built up, it was impossible to provide a sufficient amount 
for depreciation. That had been the policy they had adopted, as 
far as they had been able to control their subsidiary companies, on 
the understanding that, after the expiration of four or flve. years, 
increasing amounts should be set aside for depreciation from year to 
year. a 
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Mr. Ross asked whether the board admitted the allegation that 
the boards of the subsidiary companies were composed either of 
directors of Edmundson's or their nominees. 

The CHargman: Certainly not. 

Mr. Boot, who said he had been approached by many share- 
holders to look into the affairs of the company, in the course of a 
lengthy ne criticised the conduct of the directors in very strong 
terms. He said that the position in which the board had got the 
company was exceedingly serious from an electrical engineering 
professional point of view, asit prevented capitalists putting money 
into other electrical undertakings. They said: Look at Edmund- 
son's—see what they have done! and he (Mr. Boot) admitted that 
their results were deplorable. Fortunately, however, for the 
electrical industry those results need never have been brought 
&bout. They had been brought about by & want of business ability. 
It was no use having engineering ability unless with it was 
combined business ability. The remarks of the chairman at 
the last annual meeting were very peculiar in the light of the 
present position, and they showed at once that the directors did not 
realise that they were fast driving to bankruptcy. It was the 
enormous capital outlay that had brought the company to its 
present disastrous position. Edmundson’s was practically at the 
top of the list as far as their capital outlay per kilowatt was con- 
cerned. At Leamington the cost per kilowatt had run to the enor- 
mous sum of £289, or nearly five times what had been spent in other 
towns. At Inverness the figure was £150 per kilowatt; at Ventnor, 
£164; Sandown, £139; Newport, £280; and Ryde—all in the Isle 
of Wight—£291 per kilowatt, and yet the directors expected the 
company to pay after throwing money away like that! The total 
capital outlay for each lamp connected had amounted to no less 
than £2 5s, So long as they allowed the present board to go on 
spending money, the position would get worse and worse. He had 
seen most of  Edmundson's stations, and they ought to 
have been municipal undertakings, judging from the magnificent 
buildings and the large amount of money that had been 
sunk in that way. He believed that electricity could be 
made to pay in the small towns, given a proper capital outlay, and 
proper business working. He would like to quote a criticism 
which appeared in the leading technical journal—the ELECTRICAL 
Rkvigw—on July 12th. Speaking of the company, that journal 
said :—'' Proprietors in the Edmundson's Corporation seem content 
to allow their affairs to drift without obtaining that statement 
from the directors as to the actual position of the company which 
ougbt to have been made after the passing of the preference divi- 
dend. It is said that the board has been strengthened, but some 
degree of astonishment may be permitted at the supineness of the 
proprietors in not taking steps to obtain fuller information with 
regard to their company’s concerns.” That was what one of the 
leading technical journals had to say, and he hoped the share- 
holders would take note of it. 

Mr. BABBER proposed sn amendment to the adoption of the 
report to the effect that the report be not adopted, but that the 
meeting be adjourned pending a report from the Provisional 
Committee. 

Mr. Rows seconded. He said that the report gave the minimum 
of information. To say that the deplorable resulte put before the 
shareholders were due to the slow development in the demand was 
simply begging the whole question. The directors must be aware 
that they were due to many other considerations, and ít was only 
right that they should have those matters before them before they 

adopted the report. He did not take a pessimistic view of the 
situation. He thought the market had written down the assets 
below their true value, and what they wanted the new directors to 
do was to e those assets by careful management rather than 
loee them by the expenditure of any unnecessary further capital. 
Of course, it might be absolutely essential and vital to the com- 
pany to spend some more capital, but certainly any further 
TEATE expenditure ought to be kept down to the lowest possible 

After some remarks from Mr. Hmjpazs and Mr. CAMPBELL 
SwrwTON, the CHAIBMAN said it was a small point whether the 
report was accepted at that meeting or not. The Committee would 
have to report to an adjourned meeting as soon as they were ready, 
and, personally, he should have thought it wiser to have cleared up 
the business of the annual meeting that day. With regard to Mr. 
Boot's figures as to the cost per Kw., that gentleman knew as well 
as he (the Chairman) did that in towns where they had only just 
started aud where there was only a small amount of plant the out- 
lay per Kw. was necessarily very high. With every addition to the 
piant the came down very much indeed. 

The amendment was lost by a large majority, and the report was 


The appointment of Mr. Tuckett as a director was confirmed, and 
Mr. Campbell-Swinton was elected a member of the board in the 
place of Mr. W. R. Davies, resigned. 

On the motion of the CHArRMAN, the Committee of shareholders 
was reappointed with power to employ legal and expert assistance 
for the purpose of inquiring into the position and prospects of the 
company and reporting to a general meeting of the shareholders to 
be hereafter called." It was agreed to give the committee power 
to add to their number if necessary. 


Sun Electiical Co., Ltd.—In the Chancery Division of 
the High Court of Justice on Wednesday, Mr. Justice Neville in this 
case sanctioned a petition by this company for the reduction of the 
amount of ite issued capital from £23,764 to £19,164. Henceforth 
the capital of the company is £45,400. Atthe time of the regis- 
tration of the minute, the issued capital was £19,164. à 


Direct United States Cable Co., Ltd. 


Mr. E: M. Unprerpown, К.С. (Chairman) presided at Winchester 
House, Old Broad Street, on Friday, over the sixtieth ordinary 
general meeting of the above company. 

The CHAIBMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEw, July 26th, page 144), said he was glad to say 
the company was in the position of the country which was con- 
sidered to be so happy since it had no history. ‘They had had no 
exciting episodes to deal with. Their traffic was going on well at 
the present time. They had suffered no misfortune, and he trusted 
all would consider that satisfactory. The revenue for the six 
months ending June 30th, after deducting out payments, amounted 
in round figures to £57,056. The working and otber expenses, 
including provision for the pension fund and income-tax, but 
exclusive, of course, of maintenance of cables, was £24,609, leaving 
a balance of £32,357 as net profit, and this, with £17,032 brought 
forward, made a total of £49,329. This had been appropriated as 
follows: By the payment of an interim dividend of 4s. per share, 
£12,142; proposed final dividend at the rate of 4s. per share and 
bonus of 2s. 6d. per share, £19,731 ; transferred to reserve, £15,000; 
and carrying forward £2,576. The revenue bad shown a slight 
improvement over the corresponding period of 1906, although tbat 
was a very active period in the Atlantic cable business. The 
working expenses in London and at the stations were naturally 
increased owing to greater activity, wbile the remaining 
expenses were more or Jess of a fixed character. The reserve 
account had been credited with £8,790 from iuterest and invest- 
ments, and £2,367 from profit on sale of securities, with the 
£15,000 he had mentioned transferred from revenue. On the 
other hand, it had been debited with £4,154 for the cost of main- 
tenance of cables, and with £40,000 which they had decided to put 
aside as a provision on account of depreciation of securities. The 
fund would then amount to £491,968. He firmly believed that the 
reduction shown in the securities was only of a temporary character, 
and that they would return to & more normal state of things. 
Meanwhile they could congratulate themselves that the period of 
reduction had nad so small an effect upon the securities— no more 
than 7 per cent. A summary of the results for the financial year 
showed the receipts to be £117,435, and the expenses and ordinary 
payments £50,080, leaving £67,350. They had paid in dividends 
£35,156, and, apart from the depreciation in the market value of 
the securities, the reserve fund had been increased by £27,784. 
He was not present at the last mecting, owing to his being in the 
United States, but whilst there he had visited the New York office, 
and he assured them that the arrangements there and the work of 
the staff were most satisfactory. | 

Sir James PENDER seconded the motion, and the report was 
adopted without discussion. 


Anglo-American Telegraph Co.. Ltd. 


Мв. F. A. BEvAN (chairman) presided at Winchester House, E. C., 
on Friday, over the half-yearly meeting of the proprietors of the 
above company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
July 26th, page 145), the CHAmMAN said they might congratulate 
themselves upon the progress of the business during the past balf- 
year. The traffic receipts had increased by about £2,200, but there 
had been а falling-off in the earnings of the ss. Afiniaof just over 
£4,000. .As he always reminded them, those earnings were a very 
precarious source of income, and never could be counted upon. 
Deducting the increased profit receipts from the diminution in the 
amount produced by the Minia, there was а net decrease of £1,312 
163. 5d. But on the other hand, the working expenses had 
decreased. 'l'he law expenses were less by £283, and the working 
expenses by £689. The chief decrease, however, was in the charter 
of a ship for repairs to cables. Last year they bad to pay а con- 
siderable sum for the charter of a ship to repair a cable broken 
on this side. 'This time they had not had to do that, with the 
result that there was a net decrease of expenses of £5,461 4s. The 
result was a gain on revenue for the six months of £4,100, which 
roughly accounted for the increased balance carried forward. As 
to the forthcoming half-year, it was, of course, dangerous to 
prophesy, but he hardly thought they could expect the very large 
receipts they had in the ;corresponding half-year. Then there 
was great activity on the Stock Exchange, which might not take 
place again this half-year. As they were aware, the directors had 
thought it right when they communicated the dividend to the 
Stock Exchange to allude to the fact that there had been considerable 
depreciation in the value of securities held on account of the 
renewal fund. The depreciation amounted to no less than £83,000. 
AS was known, they had entered into a sort of agreement with the 
deferred shareholders that their renewal sum should stand at 
£1,000,000, and in face of the depreciation he had mentioned, it, 
of course, now stood at & considerably less figure, and the question 
arose as to what they were to do. It во happened that they were 
engaged in renewing the shore ends of two of their cables, and 
this would absorb about £40,000, which would have to come out of 
the renewal fund. Towards that there was the nominal surplus on 
the renewal fund of £26,000, and there was £15,000, the half- 
year's interest on the securities, making £39,000 towards the 
£40,000. That brought down their renewal fund to the nominal 
value of £1,000,000, but to a real value of not quite £920,000. 
Under those circumstances the directors thought it was only right 
to resume the operation which they had carried on for some years 
of setting aside £20,000 ont of their annual receipts towards making 
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up the renewal fund to the real value of £1,000,000. If they had good 
fortune, and did not have to draw on the fund for repairs, it would, 
of course, not be long before the sum was made up. They would 
not, of course, revalue every year, but would revalue in three years. 
What the case might be then he could not say, but at the present it 
did not look аз if securities were likely to rise, and certainly not 
in the immediate future. Their allies the Direct United States Co, 
had announced that their depreciation was £43,000, and they pro- 
posed to write off about £40,000. When it came to the end of the 
year he presumed that they would write off the amount of deprecia- 
tion and then place to the credit of the renewal fund the £20,000 
out of the receipts of which he had spoken. They had purchased 
for their working office No. 63, Broad Street, as the lease of the 
offices they at present occupied would shorfly expire. Не 
congratulated the shareholders on getting an office in such an 
admirable position. He had spoken of the repairs of shore ends, 
and might say that they were subject to damage by ttawlers. The 
company had communicated with the Goverament authorities on 
that point, and they had promised to take the matter into serious 
consideration. They had had a lawsuit with the Newfoundland 
Government, who proposed placing a tax of £800 on each of their 
cables. The decision in the local Courts had gone against them, and 
the board were considering whether they would appeal to the 
higher Court in England. 

Sir GERALD FITZGERALD, K.C.M.G., seconded the motion. 

A SHAREHOL DEB asked how the company had got on with the 
French lawsuit. 

Тае CHariRMAN said it was as dead as the dodo. They had 
received about £1,100 in that matter. | 

Considerable discussioa took place аз to the manner in which the 
depreciation of securities should be dealt with, and several share- 
holders advocated the formation of a special reserve fund deprecia- 
tion account, so that in the case of a rise in values the subject could 
be more easily dealt with. 

The CHAIRMAN promised that the board would consider how best 
to deal with the matter. 

The report was adopted. 


General Electric Co., Ltd. 


Тнк annual meeting was held at the offices on Friday last. It. d. 
3yng presided, but as he was not feeling very well, his speech was 
read by the secretary, Мт. K. Arwoor. In this he stated that the 
accounts did not differ very materially from those of last year, which, 
under the prevailing conditions, must be considered satisfactory. 
They had added to their properties to the extent of £19,200, which 
had gone entirely into extensions of works, buildings and machinery. 
This sum was not as large as it had been during the last few years, 
but it proved that even in quiet years a manufacturing concern 
constantly required additional capital outlays, and such additional 
capital could be provided only by fresh issue of capital or by 
profits. They had so far avoided any further issue of shares, except 
ordinary shares, which mostly represented the reinvestment by the 
directors of the dividends declared upon those shares from year to 
year. The sum written off for depreciation was about the same 
as last vear, and was considered ample. Stocks again showed an 
increase, which was largely due to dearer raw materials. The stocks 
were valued on a most conservative basis. Sach riees were largely 
due to the manipulations of foreign trusts and speculators. Tuere 
seemed to be some idea in the mind of many that our trade 
system enabled them to obtain cheap raw materials. All facts 
experienced in the course of this company’s business during the 
last few years had just proved the contrary. English manufacturers 
possessed no means whatever—they seemed even to have lost the 
means they had in the past—of influencing the prices of raw 
material. Events were showing that if there were no trusts in 
England they were dependent on foreign trusts, and that they had 
no weapon whatsoever with which to fight them. Much could be 
done to counteract this most disturbing element in industrial 
activity, which would be a very serious matter in the near future 
to our working population. The only effective step would bea 
combination under the guidance of the Government. The year 
had been marked by the introduction of an important invention 
affecting the electric lighting industry. The aim at which they 
had worked for a great many years, namely, that of improving the 
efficiency of the incandescent lamp, had been attgined by the in- 
troduction of a lamp having the Wolfram (Tungsten) metallic 
filament ав а basis. Не was of opinion that the advent of this 
laiip would have а most beneficial effect upon the industry. They 
had come to a sound business arrangement with the holders of the 


first, and what they were convinced were the master patents of . 


this lamp, and, in connection with their Robertson lamp factory, 
they had made arrangements for its manufacture in England. In 
the meanwhile they had secured for the immediate sale in this 
country a considerable proportion of the output of the German 
works. The works had been kept busy throughout the year. Mr. 
Railing at Witton, and Mr. Bevis at Peel Works, had travelled 
abroad to keep themselves constantly informed of any progress 
made, and thus both these important works had been kept up 
to date by adopting every improvement necessary for ећ `іепё 
and scientific production. The Carbon Works had done fairly 
well, and they had again to acknowledge the great help which 
the Home and Colonial Governments had given them іп 
this undertaking, but he could not help complaining of the 
action of many municipalities in this country. For the sake 
of sometimes a few per cent., many an order for town lighting 


had gone abroad, and he was sure the municipalities ought to be 


made to see that the little immediate gain meant an ultimate 
loss to themselves and the country. Prices for heavy work had 


been kept low, mainly through internal competition. They had 
found foreign competition less active during the last увах, but there 
were indications that business on the Continent was getting 
slacker, and that dumping would soon begin here again. For 
instance, last year they carried out a large contract in the West of 
England to the entire satisfaction of their customer. An extension 
of this contract was advertised, and within three days seven 
Continental travellers were on the spot, and three offered to do the 
work at considerably lower prices than the lowest English tender, 
whatever that might be. They were often told that the reason 
why protective duties were not good for England was that they 
would divert the natural channels of trade. Our free import 
systdm was doing that more than any protective duties ever could. 
Surely nothing more unnatural in trading could be produced than 
that an order of this description, which in the natural course of 
eventa would certainly bave come to English works, should be 
placed abroad. This uncertainty as to foreign competition was 
worse for the English manufacturer than the actual competition 
itself. They were entirely at the mercy of/tbe foreign manu- 
facturer, who left them alone or dumped upon them whenever it 
pleased him, and all experience and circunispection were useless. 
He did not call that a natural state of affairs. The company's 
profits were less than last year by about £2,000; to that extent 
they had been obliged to reduce the amount placed to the credit of 
reserve account. The reserve stood now at £118,000. The ordinary 
shares had been increased by £96,000 since the formation of this 
business into a public company. The security behind the preference 
shares had therefore increased by £214,000, or 85 per cent. Their 
preference shares should be called gilt-edged, and no doubt would 
be were they living in normal times. Many difficulties beset the 


path of manufacturers. He pointed to the remarkable apathy of 


finance in connection with electrical enterprises, as compared with 
the flow of capital iuto electrical undertakings experienced in 
Germany and America. The conservative financial policy of the 
General Electric Co. made them independent, to a Jarge extent, of 
the financial situation; yet much legitimate expansion was 
prevented, and many profitable foreign undertakings went abroad, 
in consequence of this lack of reasonable financial assistance. 
England's industries used to be assisted formerly by abundant 
capital. Very little of such capital was available at present, but 
their foreign competitors enjoyed this advantage now to our 
detriment. This was a serious matter. He regretted to find that 
our authorities misinterpreted or misunderstood the financial 
situation affecting British industries. That money was tight, that 
public loans remained unsubscribed, that Consols fell, could not be 
denied by the most prejudiced official; but they were told that 
the reason was that trade was so good, it absorbed all capital. 
He could speak with some authority for the engineering and 
electric lighting industries, and he regretted to say that this official 
version was entirely incorrect. Capital had not been absorbed in 
these industries, simply because it could not be obtained. That 
this lack of capital must affect this company was natural. They 
relied largely upon municipal and public works, and the fact that 
money was dear had a detrimental effect on big undertakings ; but 
it also had a great intluence-upon thousands of their customers, and 
the complaints that money was tight had been more frequent than 
ever. Another great evil was the abuse of our limited company laws. 
The tendency of every little man to turn himself into a limited 
company with £7 share capital and £5,000 debentures was becoming 
daily more accentuated. It made the giving of credit most pre- 
carious, it interfered with the legitimate trader, it led to positive 
dishonesty and swindling, and to his mind constituted a public 
scandal. Though their balance sheet was considered satisfactory, 


yet it would be idle to say that he was satisfied with the results of 


their efforts. When they compared themselves with their com- 
petitors in England they might even congratulate themselves, as 
unfortunately many of them had shown almost disastrous resulta, 
but when they looked abroad they found their competitors were 
almost without exception in a most flourishing state. This and 
many other indices pointed conclusively to the fact that the 
unsatisfactory state of the industry was due to conditions obtaining 
in England exclusively. V/hat they were was quite clear to his 
mind. Jn one sentence, it was due to the support which foreign 
governments gave to their producing industries and which was denied 
to companies here. It was incomprehensible to him that English 
manufacturers did not combioe to put their case clearly before the 
country and the government. He was sure thousands of manu- 
facturers must tee and feel as he did. He wassureour Government 
did not deliberately wish to injure our industries. It was true that 
they had allowed our agricultural industries to go down without 
lifting & finger; surely the country would not allow our manu- 
factures to go the way our agriculture had gone! Не felt the 
whole thing was a misunderstanding. It was like a nightmare. 

Mr. Byng concluded his remarks thus: Оп the оре hand the 
dread of destruction, on the other hand, the promise of prosperity 
and nothing to stand in the way, nothing but the want of knowledge. 
Our Government is largely composed of men who cannot see eye to 
eye with the manufacturer. I wish they could. I wish they would 
allow the manufacturer some sense of honesty and some knowledge 
of his own affairs. I will give you an instance how the whole thing 
is owing to misunderatanding. We manufacturers hold it to bea 
truth based upon our daily experience and knowledge that the 
regulation of foreign importation by Customs duties would cheapen 
our cost of production. The official representatives of our Govern- 
ment, however, hold the contrary view, and their reply is that the 
imposition of Customs duties would increase the cost of production 
tothe manufacturer. Surely such contradictory views should not 
exist in the minds of men who all desire the prosperity of our 
manufacturing industries, if an unbiassed investigation were held. 
Do not think that I am taking up at a shareholders’ meeting mattera 
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that do not concern shareholdera. They concern them most vitally, 
and I hold it a great pity that the mouth of many a manufacturer 
is shut by the stupid as:ertion that if he talks upon what concerns 
him vitally, he is talking politics. I am sure concerns like our 
company are the mainstay of our social fabric. We employ 
thousands of citizens, we teach them, we pay them, upon our 
success alone 20,000 souls rely for their daily maintenance. We 
support the State by contributions in taxes and rates, we are anxious, 
I may honestly say, to improve the position of our working people 
and our staff. I think we have a right to demand to bs heard, and 
to direct the attention of our shareholders, of the public, and those 
in authority to questions which are in urgent need of settlement, 
and which a manufacturer is bound to grasp better than laymen.” 

Mr. Н. Hirst seconded the adoption of the report, which was 
carried. No discussion followed. The dividend resolution (5 per 
cent.) was also passed. Mr. H. Bevis was re-elected a director and 
the auditors were re-elected. 


Metropolitan Railway Co. 


Sin Cuas. McLaren, M. P., who presided at the half-yearly meet- 
ing held last week, stated a number of reasons why the apparent 
decrease of £43,495 was an actual fall of £22,422. Among the 
causes was motor-omnibus competition, of which they still felt the 
effects, but they had every reason to believe that the omnibus 
companies would abandon the policy of cutting fares, and adopt 
more remunerative charges, which would ensure a fair return to all 
concerned. That was all they wanted—a fair return to every body; 
and he thought the public would be quite prepared to pay. 
Another cause for the decline in the passenger receipts was to 
be found in their having ceased to work their trains over the East 
London line, which was not equipped for electric traction. After 
much negotiation they had had some meetings with the representa- 
tivesof the District Railway, the Central London Railway, and 
the other tube lines a few months ago, with a view to getting the 
fares from Hammersmith and other stations in the West of London 
to the City put on a more remunerative basis. An agreement was 
unanimously come to on the subject, and the fares were raised to 
а moderate extent on July 1st, both on their line and on the Cen- 
tral London, and certain alterations were made in the fares on the 
tubes and District Railway. They would agree that to carry a 
passenger from Hammersmith to Aldgate and back, a total distance 
of nearly 18 miles, in the fine electric trains which they had pro- 
vided, and over a line which cost hundreds of thousands of pounds 
per mile to. make, for 4d., as they did up to the end of June, was 
an arrangement that rould scarcely be expected to be permanent. 
The effect of increasing the fares had, so far, quite come пр to their, 
expectations, and they had every reason to suppose that the result 
would continue to be satisfactory. They had set aside, a short 
time ago. a considerable sum of money for the purpose of cleansing 
and renovating tbeir stations generally on the introduction of 
electric traction. The dividend was unpleasantly small, but he did 
not think it was any less than they had expected, having regard to 
allthe circumstances, The half-year upon which they had entered, 
however, held out brighter prospects, and he sincerely hoped 
that it was the last time he would have to come before the pro- 
prietors with so poor a resu!t. 


Chilian Electric Tramway and Light Co., Ltd. 


THE report for the year ended December 31st, 1906, shows that the 
renewal fund, £8,867, has been charged with the cost of the 
modifications and the restoration of the property damaged by the 
rioters in Santiago. Of this fund £2,274 remains unexpended. 
Owing to frequent traffic disturbances, caused by several s:2rious 
breakdowns of the machinery at the power station, and also owing 
to the occurrenoe of an earthquake in Santiago on August 16th, 
1906, whieh stopped the service during eleven days, the total 
passengers carried was less than during the year 1905 by 9,098,550. 
For the same cause the tramway receipts showed a decrease of 
8329,365:80 compared with the figures for the year 1905. The power 
station is now in thorough efficient order and condition and there 
have been added two new accumulator batteries, one turbine and 
two boilers, increasing the power capacity to 5,700 kw. The rolling 
stock bas also been added to by ten new cars, and 20 are on order. 
After prolonged negotiations the company has obtained a prolonga- 
tion of the concession for a further 25 years. The concession will 
now run to the year 1953. In December, 1906, a contract was 
entered into with the Deutsch-Ueberseeische Elektricitüts-Gesell- 
schaft, of Be:lin, for that company to supply this system in 
Santiago with energy produced from water-power at a rate much 
below the present cost of power. When this installation is com- 
plete the directors look for a substantial decrease in the operating 
expenses. The business of the electric lighting department 
suffered during the year owing to the disturbances and breakdowns 
in the power station and the earthquake. In spite, however, of 
these disadvantageous circumstances, this department showed the 
following increases as compared with the year 1900:—In private 
lighting, 32 per cent.; in public lighting, 1 per cent.; whilst the 
tramway service required 7 per cent. less energy, so that, including 
the amount required for the company's own consumption, the con- 
sumption in 1906 was 7,668,752 units, against 7,688,277 units in 1906. 
The number of customers increased from 849 in 1905 to 1,360 at the 
end of 1906. The cost per unit was greatly increased, however, 
owing to the difficulties with the power house machinery, and the 
increase in the cost of coal. Wages and salaries also were greatly 
increased owing to the earthquake. Tbe board announce the death 
of Mr. Samuel Kocherthaler, director. In April, Mr. E. Rathenau 
resigned his seat on the board and Mr. J. Н. Müller, of Berlin, was 
appointed in his place. 


Blackpool and Fleetwood Tramroad Co.—The 
dividend for the half-year to June 30th is 4 per cent. (the same as 
last year); £750 is placed to depreciation and reserve, £500 to the 
general reserve, and £212 is carried forward. 


Anglo-Argentine Tramways Co.. Ltd.— This company 
held on July 26th an extraordinary general meeting, at which 
resolutions were unanimously passed for carrying into effect a pro- 
visional agreement entered into with the Compagnie Générale de 
Tramways de Buenos Ayres, dated July 13th, 1907, haviag reference 
to the acquisition of the Buenos Ayres and Belgrano Electric 
Tramways Co.'s undertaking. Mr. J. B. Concannon presided. 


Topsham Electricity Supply Co., Ltd.—The annual 
general meeting of this company was held last week. The 
directors’ report showed an unlocked-for progress, the number of 
consumers having more than doubled, and the consumption 
increased in even greater proportion during the year. New plant, 
a storage battery, and extension of mains, had been provided. 
The directora recommended a dividend of 3 per cent. on the 
ordinary shares, and the carrying of the remainder of the profit to 
the reserve fund. The secretary reported that the work of 
removing to the new premises would probably be completed by 
about the third week in August. 


Rio de Janeiro Tramwav, Light and Power Co.. 
Ltd.—Those who take or desire to take an investing interest in 
this company's undertaking can obtain from the British Empire 
Trast Co., Ltd., of 34, Nicholas Lane, Lombard Street, E.C., a 
bulky and interesting account thereof, prepared by Dr. F. S. 
Pearson, of Toronto, by making written application. The report 
contains many fine half-tone views, maps, &c. 


Bell's Asbestos Co., Ltd.—Interim dividend of ud. 
per share (5 per cent. per annum) for the half-year ended 
June 30th. 


City of Buenos Ayres Tramways Co. (1904), Ltd.— 
The directors have declared a dividend of 18. 3d. per share for the 
three months ended June 30th (the same rate as last year). 


Buenos Ayres Electric Tramways Co. (1901). Ltd.— 
At this company’s meeting held on July 25th at 62, London Wall, 
Mr. E. A. Lazarus mo- ed the adoption of the report, which showed 
that the net profits were £16,075, against £13,246 in the previous 
year. 


Dublin United Tramways (1596), Ltd.—The report 
for the half-year ended June 30th shows that, after charging against 
the revenue the balance of cost of reconstruction of portion of the 
Dalkey Line, £3,157, and the cost of alteration in certain streets 
from centre to sidepole overhead construction, £41,175 remains for 
division. A dividend at the rate of 6 per cent. per annum on the 
ordinary shares is recommended, аз in 1906, leaving £6,615 to be 
carried forward. 


Pro.pectuses.— París = Metropolifan Railway Co— 
The Financial Times says that this company will shortly proceed 
with the issue of a second series of 50,000 bonds of 500 fr. each, 
in order to provide funds for the equipment of other sections of 
the line. The bonds аге to be of the 4 per cent. class. 

Sungei Salat Rubher Co., Ltd.—Subscriptions have been invited 
for 41,000 shares of +1 each. The company acquires, and will work 
and develop as rubber estates, the properties situated in Negri 
Sembilan, one of the Federated Malay States. In May, 19J7, 
1,080 acres were planted with 140,000 rubber trees. 


Stock Exchange Notices.— The Committee has 
appointed a special settling day as under :— 

Thursday, August 8th.- Electric Traction Co., of Hong Kong, Ltd. -325.000 
shares of £1 each, fully paid, Nos. 1 to 325,000. 

And ordered the undermentioned to be quoted in the Official 
List :— | 

Birmingham and Midland Tramways, Ltd.—Further issue of £152,237 44 per 
cent. first debenture stock. j 

Vickers, Sons & Maxim, Ltd.—Further issue of 100,000 ordinary shares of £1 
each, fully paid, Nos. 3,562,501 to 3,062,500. 

Application has been made to the Committee to allow the 
following securities to be quoted in the Official List: — 

National Telephone Cò., Ltd.--Further issue of 4616, 125 deferred stock. 


Oxford Electric Co., Ltd.—The directors have declared 
an interim dividend at the rate of 5 per cent. per annum on the 
ordinary and preference shares for the half-year ending June 30th. 
The same dividend was paid lust year. 


North Metropolitan Electric Power Co.—An extra- 
ordinary meeting of this company was held on Tuesday, Mr. C. G. 
Tegetmeier presiding. A resolution was passed authorising the board 
to borrow a sum not exceeding £133,000, by the issue of debentures 
carrying interest at 4 percent. per annum. 


National Gas Engine Co., Ltd.—Interim dividend at 
the rate of 64 per cent. per annum on preference shares, and 20 per 
cent. per aunum on ordinary shares, for the six months ending 
Jane 30th, 1907. 


We:tminster Ele:tric Supply Corporation. Ltd.— 
Interim dividend for the half-year ended June 30th at the rate of 
10 percent. per annum. (Last year 11 per cent.) 


British. Electric Traction Co., Ltd.—Ilalf-yearly 


dividend on the preferen:e shares at the rate of 6 per cent. per 
annum. 
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ELEOTRIO Т 
BAXWAT AND See STOCKS AND SHARES. 
TRAFFIO RETURNS. n 
Fort. Recel а for e" Route 
Locality. night | of | Total to date miles Tuesday Afternoon. 
ended. fortnight. w. EA open. "M А 
* Mm A | e : G e KS DA © (Inc. AFTER the latest blow administered to the price of Consols, it 
Ayr О Тазы 1,505 0 | pit — 159 E Ka follows that the comments upon investment stocks generally will 
Bath ee oe ee TI 24 1,825 — 141 80 22,664 — 491 18 . * 1 1 * H 
Belfast, ae 46 7,907 x ais 17 | 62618 n T. 1955 a have to be couched in a low key—temporarily, at any rate. This 
irkenhead .. ji 5 : — 07 — ‚18: ae 1 i i $ 
Birmingham 8 21 19 0 et i 101812 a 7115 i is 0 gut place to аер upon dissertations concerning the 
ackburn es. na 892 |+ : 398 |+ 18| .. causes of the in gi iti 
Blackpool Corp. | » 925 | 8.913 — 107|.. | 17,990 — 1.568 11:87 ' bas affected in aa 5 К de M" piss ш p i i ж. 
. —Fleetw' > 499 |— 175 — *95 | .. vestment stocks all round, and even where quotations 
Bolton : „ 28 4,970 |+ 512 | 17 | S&891 — 1,455 | 42 | .. h Rp. re 
Bournemouth ..| „ A| 8,816 (+ 328 169 97,764 + 178,21: 5| 9? ave not been altered, the seller finds now that he is at a decided 
radford  .. |» 27 10,798 |+ 765 17 79,763 |+ SER | 5B |.. disadvan 
+ КГ T | MARE MBE er 
ej v 707 — e . oe ee Hanging to the skirts of the falling Consols, the Н Rail 
Brit. Elec. Trac. Co. Е 5, ve ome way 
Airdrie ..  .. 19 204 24 | £8 6,319 |+ 16 | 8°66| .. isati 
5 5 4006 — 6 | dad s market approaches a state of demoralisation. The only comfort 
Banor $e dud Ше) 19 ee + 0 " DM 5 к 5:87 | .. about this unhappy condition is that few proprietors want to sell, 
Devonport .. n 19 1.044 — 20 8 | 12744 + 6/885) and prices give way, as it were, of their own weight. And no 
Gateshead.. |» 19) 2,058 — 218 | „ 28,175 |+ 695 11.25 7 ү 
Gravesend a 19 562 "e 6,647 + 9 165. - buyers are abroad: that is the secret of the trouble. Leading com- 
reenock .. .. ,517 |+ 193 18,629 |-- 19 | T95| .. А А : ; : 
Hartlepool e, a die 19 906 2 26 | 5 то — 488 6-12 panies are eager to get on with pressing demands for electrification 
Le amington oe 19 m - 10 н T - бо ГА = work on their suburban systems, but almost every new loan or com- 
{Motro рона е 19 1 $8,225 m a ain | ji 20.01 n " pany ers Sigon is received with public indifference, and only 
eton Е — 8 ,T81 |— 55 in cases o i 
a OE E M 460 55 | . | es of imme ate necessity do borrowers dare to appen) for fresh 
8 "n 19 1,248 are 16,797 + 786 18 a capital. Hence electrification is retarded and the public convenience 
Pie cr B ME | еш таа ы. res or thre South М 
othesay . » 677 | + i BARI |— 35 wo or three South African municipalities have latel 7 
8. Metropolitan ud | 1 н 1 an au public apathy and brought out new eae the 5 ж 7 
oe " , tI ” ' е. ° * , 
Swansea .. we 19 1,980 '4 144 ; 23,889 + 783 5˙ 5% i ; ; — 11 : : 
Түп жиы ао 821 j+ c ” BLIR — 674 8. X instance putting electrical work— lighting, power and tram way in 
1 el d 17 580 ds 22 ч 2,677 = 110 5 ДЕ the forefront of the catalogue of needs for which the money is 
а ee 48 |— " 566 |— e. required. 
Wrexbam. ; 19 213 -- 4] a 2,806 — 37. 
Yorks, Wool. Dist. k 19 2,005 + 183) „ 26.725 7 1,307 17 Satisfaction was expressed at the Central London's announce- 
Burnley  .. . » 27 2.50 . 859 |.- ^ 3.6 ment of a 3 per cent. dividend on the Ordinary stock. No change 
| Боп оп: "Trent | " | | 00 + 62 u 12% — 269 б 156 bas occurred in the trio of quotations. City and South London 
Garn. 4 07 2,216 ＋ 10 50 86,001 3 2,370 1587 .. Ordinary remains at 47 middle. There bas been a fresh lapse in 
oe э” at " — ne oe 3 e 2 2 2 
Chatham E Dit | à 25 17 и M 220 a0 a, Mn | Я 1380 и 355 5 dps 44 10 in еи to 12, these 
E 151 — 18,606 |— 4 *88| .. vements being due more sympathy wi e rest of the 
Croydon .. ..| „ 96! 8,075 — 32 17 | 24,452 — 1,587; 19 | 756 ket th А 5 Ка? ; 
Darlington. ., 20 231 5 16 | 846 — Bl. l. market than anything else. Metropolitan is e» dividend this week: 
раков „ ^ жерли д. а + 110 H 1 0 0 * 555 ae Ps poor little 5s. per cent.! 

Dublin „ „ 26 15,288 + 8,808 19 gaps "n 6,790 54-25 5-5 Electricity Supply shares have hardly moved a fraction, with the 
undee oe ee › . + 11.682 |+ 1 65 i 1 1 
pes im 35 Ce c dim ic m Joe 401] 8... exception of the Charing Cross Freferences, both sorts being 
Exeter ee e|. 26, 749 |+ 115 17 5,466 |+ 491/475| 's marked down 1 each. The dividends which have been declared 
Glasgow a jo 21 a +8,790 ио кш 8915 86 аге up to expectation, but the market continues clogged by public 
Huddersfield e. Ny 21 2300 н 50 " 27,077 К 1915 15 a suspicion, and there is no buoyancy throughout the list. Debenture 
Ilkeston у | n 94| 905 . 22 17 2.421 1 163 85|., stocks hold their position with firmness, notwithstanding the slump 

Mer Thanet . 2 27 2296 — 90/90 | 10399 |— 6 M:. in gilt-edged itsues, 
ЕШ amnock os я x 2010 се 10 2104 7 8445 036 i Directly the meeting of the Anglo-American Telegraph Company 
^ rm.Co. | „ ' à + 8, `82| 8, 
Tec, йшй | ; . E то i Ern 157 | B5 26 кш over, a 5 3 5 5 1 the 
У OU 72 ; | : 6:6 chairman's statement respectin e depreciation upon the invest-. 
е севе эе eva as a | 3353 "е ү ments held by the com ds The ые {о ad th 1 
debe. орт йш a La ak "period ot tre or four year did not wee to anve the Deferred 
ae ee 57 14 T ' , А 1 
С.С oe | yy 20 ! 65,015 12,492 17 | 498,698 | 76,579 Uus 23 88 # али of s four years did not suffice to save the Deferred 
London United n e 26 | 16,881 Tn n 185,612 н 4.910 3.6 stock from slumping to 183. At first, some measure of comfort was 
ee ее ” — , 9 = ae 2 2 2 . е 8 
Manchesto : eel ee Ж | 05 ram М 251,066 +1089 172 |$ 5 the 5 that a pr improvement dus ке 
ewoastle .. .. „. i 160 |+ „ prices of Console and so forth would save the company writing o 
Newport. eel „ 27 | 2,493 + 117 17 | 12,871 |+ 1,539 |145... , : : 
Northampton л, 26 : 948 E 110 169 1400 E. 357 А 55 S u whole e 1 T the directors, but, of course, this 
PM id MEME Де үн т . idea went to the win s ав Conso s dropped lower than ever. 
Portemoush atl aa 1 112 "i E Т 88,624 |— 1,628 | 14:6 | ., Other movements in this department are without importance. 
reston e | ' 55 2 s * Direct Spanish Preference were advanced } upon a quite moderate 
Reading ..| „ 26 1,904 — 11 ié | 10818 — 456 19.23. Pes : posed 
Rotherham Baw ЖЫ 2 1188 н 20 w Een + 1459 10. 66 inquiry, and West India and Panama Ordinary at 12s. 6d. were 
Y ЯС oe [E] * L] 0% T oe i Y 
Bhefüeld ..  ..| o 28 11611 |+ 688 18 | 99,606 |+ 4.820 356 slightly easier. Other changes are confined to the prior-charge 
piri sage ej » И 12 * 00 1 16.106 + A kv dua Stocks, and call for no comment. 
outnend-on- B .. 7 m rj ass ee ee . 2 2 
Sunderland ea 28 8.177 + 25 17 | 94484 — 140 dal" In traction descriptions the market has been exceptionally firm, 
on ee ee ” + ee oe oe x oe Ы i 
meee di. о 1,016 |+ 108 | 80 13.740 |+ 868 87 and several improvements took place. Chief of these is a 3-point 
Wallasey юк n” Е 1,870 + ш H 14,496 + 379 em 06 rise in the Deferred stock of the British Columbia Electric 
had eec , . we ee :1 1 1 
West Ham e <0) a5 4,908 + 198 11 «0,585 + 11% ил . 5 5 N ае Bees and 
olverbampton ..| » ' ' 5 cuttas regained the ost last week. ritish Electric 
Yorks. W. Ri 28 | 9,991 |+ 649 80 88,617 " vi es А 
Baker &t..Waterloo | 27 | 4,765 12.162 Е Е 4| 7  Tractions Preference were lowered to 74, and after many days, 
(Сг. +, Bus. Hr pd a 3400 PLA 1 05 = зеш a I Westinghouse Debenture rose, only a point, it is true, but still it 
Oi 15 В, T | » = ези +1008 4 | 12,747 |+ 2,610 |7 З 1:15 rose. and the nominal price is now 614. 
-LUCAN e еде oe oe ee 2 2 2 
G.N. ana ОҢ } 24 i n 8,305 + Ki i 19000 + dg яв ЕЯ еи коро. Men nidi noticed, with сае аат от RA 
" . 245 — - cc us Company is running omnibuses i ndon. 
Gase. J| Be j+ sa| 4 | баб; бы th rue success of the vehicles will be a matter of general aspiration, И 
Mersey Railway sl. di a7 90.200 + 1 : 61819 K 2:100 E s e success of the ve es WI e а matter of general aspiration, 1 
etro ' ' б , М ee i i i i 
M ot RI. „ 20 15.259 118 4 | SL598 | ' 9 34 |, only as a sign of the cordiality with which any improvement 
Anglo-Argentine ..| ,, 22 | 16,588 |+ 2,281 | 29 .960 |448,857 | e$ | .. would be welcomed upon the petrol motor-'buses with which the 
fAuckland ..  .. Bd 42850 284 | 73,706 |+ 2,969 | 102 56 Metropolis is plagued and the shareholders are maddened. 


$Brisbane .. June 12,500 905 $ 35 А 
97,211 48,748 62 .| 996 574 |+64,789 British Thomson-Houston Debentures fell 2 to 89, at which Ње 


pu Columbia Riy. " ; 
% MMC M 14,647 |t %% |.. — yield to an investor works out to 5 per cent. on the money. Brush 


2 
1Bu'n's A'r's-Blgr'no| Apr. a 8,011 |+ 814 | 16 60,228 |+ 4,091 | .. |... 


Calcutta — .. July 9,872 |+ 611 T e |e | + shares were unaffected by the latest proposals for reorganising the 
T. es ee ee ee oe 
iGenora , 3 Fane p + 455 ет — 3 x capital, proposals which are not half drastic enough. Not many 
L] taht oo ” y ee e 5 858 . 
§ Vadis. 9 Loft [au 18 7.540 „ 170 98 | 34708 |4 9,002 119-6) 2735 people can remember the palmy days when Brush shares stood at 


Lisbon. | May 8961 .. |.. we RID REG ee £80 apiece, when' several suicides and many ruins occurred over 
Perth (W.A) — . . | July 26) 9,755 — 09 | 80 | 42,986 — 1470 | 96, 4 the shares, when company after company was floated to deal with 
the patents in various English counties, when But, 


* Compared with the corresponding period of 1900. + One week only, 
$ Includes horse, steam and other receipts $ Оза Шо, 4 perhaps, it were kinder to ring down the curtain at this point. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done Rise 4 | Present 


ЛЕ” Closing Closing 
Present or Dividends for the last > t week ended 
NAME. Quotations Quotations or Yield 
"ne. сим», Morea July 23га. | ‘July sth. | У" | Fall — | per cent. 
1903. | 1904. | 1905. | 1906. Highest Lowest. 5. d 
25,000 | Amazon Telegraph Co." s shares, Nos. 1 to 25,000 10 Nil| Nil | Nil | P 8 — 3 з — 31 Nil 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil] мі {595 | 5 % | 85 — 88 85 — 8% N 513 8 
680,660 | Anglo-American Telegraph ee Stock | 61s. | 23% % | 34% | 62 — 65 62 — 65 634 T ба 519 3 
8,169,670 | Do. do. do. 6 o Pref. а .. | Stock | 6 % % | 6 95 | 6 % | 109 —110 109 —110 110 1 va 559 1 
3,169,670 | Do. do. do. Deferred Stock | 2s. | Nil | 4% | 13% — 91} 184— 19 203 19 —-—L 19 4& 8 
50,000 Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 ^. - 5 * * 101 —104 101 —104 T 416 2 
44,000 | Chili Telephone, Nos. 1 0 44 ,000 А 5 79% 18% 18% 18% 62— "7i 6— 7} 510 4 
2,097,680 | Commercial Cable Stlng. 500 year 4 % „Deb. Sk. Red. | Stock | 4 96614905|496|4 X, — 92 — 94 " А 4 5 1 
! 16,000 | Cuba Telegraph „ 44^ ue куле AIEEE SS eS 71 8 74 Th 6 1-8 
н 6,000 Ро. 10% Pt.. ..| 10 |59 10% 109% [10 | 151—1 157— 163 e z 519 6 
12,981 | Direct Spanish Telegraph, Ord. - 5 4?065|495,|495] 4 96 32 — 3 Be bs os Li 5 8 6 
6,000 Do. do. 10 % Cum. Pref. — .. 5 10 % 10 % 10 % 109, | 8i— 9i @ — M if е +4155 3 
30,000 Do. do. 44% Debs. — ..  ..| 50 | 44% 4% | 44% | 44% | 98 —101 98 —101 xd Ф У 491 
60,7107 | Direct United States Cable А 20 8 96 do 44% | 48% | 154— 16 154— 16 15,3 158 АЕ 519 6 
57,000 | Direct W. India Cable, 44 % Reg. Deb., 1 to 1,200, К. | 100 | 44% | 44% | 44% | 44% | 984—1004 99 —101 xd 441]491 
4,000,000 | Eastern Telegraph, Ord. Stock.. . | Stock | 7% | 7% 17% | 7,95 | 184 —139 184 —139 187 124 25 509 
2,000,000 Do. 34 5 Pref. Stock. .| 100 34%, | 84% | 34% | 34% | 88 — 90 84 — 90 894 817 9 
1,896,706 Do. 4% Mort. Deb. Stock. Red. .. | Stock | 4% | 4 95 | 4 95 | 4 95 | 103 —105 1083 —105 104} 816 2 
300,000 | Eastern Extension, Pg ong and China Tele. 10 79?5|795,|725| 7 95 | 195— 195 134— 13g 1 13à § 29 
752,400 Do. ue b. Stock . Stock | 4 4% |4 9 4 % | 108 —106 104 — 106 105 104 815 6 
995,400 | East & S. Afric. Tel., 4% Mt. Db., 1 to 8,900, red.1909 100 4 % |4 % |4913 4, 99 —102 99 —102 У AIR 5 
200,0001] Do. 4 % Reg. M. Debs. (Mauritius Bub. 1to8,000; 2 |4%|4% 14514 % | &84—-100 1 983 р 319 7 
181,127 | Globe Telegraph and Trust * T 10 54% | 5395 | 54%, | 54% 103— 11 107— 11 11 10 |2* Br 
181,127 Do. do. 6 % Pref.. » 10 6 % | 6 т 6 % |6% | 184— 14 184— 1t 1814 184 459 
150,000 * . Copenhagen. 10 |15 % |24 24% 20 % | 34 — 36 34 — 36 374 511 1 
alifax an ermudas Cable, 44 % Ist Mort. o ‹ 984 =: 
36,900 { Debs., within Nos. Kto 120 ,200, Red. | 00 44% 4% | 44% | 44% 3094 oos +è e 
17,000 iia Parnik Telegraph $5 d 25  |10 9% |18 % 18% |13 96 56-— 58 56 — 58 519 1 
$41,380,400 | Mackay Companies Common .. d T .. | $100 "A 1 |2% |3% | 66 — 68 66 — 68 5211 
$ 50,000,000 Do. do. 4% Cum. Pref. .. ‘a .. | 8100 -- 14% 149% 14 9% | 67 — 69 67 — 69 5 15 11 
256,127 | Marconi's Wireless Telegraph .. si $s 1 Nil | Nil | Nil T — i — Nil 
3 vastas Уенин Telephone Се Ltd. Ord. be ae d» : : 4 ? 5 4 ii ; p^ q— ив А : * - 
, 0. 5 96 ef. ee В 5 4 . c p E .. oe 
2,225,000 | National Telephone, Pref. Stock as Vs "EU 6 96 | 6 & 6 % | 6 % | 109 - 111 10) —111 110 108} 6 8 1 
2, Do. o. Def. Stock  . „ „ МИЕ: 5*5 15 б Ф 59%, | 108 —110 108 —110 1094 | 108 5 0 0 
15,000 Do. do. 6 % Cum. Ist. Pref. * ЯҒ 10 6 & 6% 6 6 | 114— 18 114—1 4 811 
15,000 Do. do. 6 % Cum. 2nd Pref. .. E 10 6 6 565 % | 10 — 12 10 — 12 ’ 484 
250,000 | Ро. do. 5% Non-cum. 8rd P., 1 to 250,000 5 15%15%15%(5%| 54— 523 57 5 543 4 711 
2,000, Do. do. 3 Deb. Stock Red. .. | Stock | 34% | 84% | 8495 | 34% | 95 — 97 95 — 97 96 H : 3 110 
689 Do. do. Deb. Stock Red. „| 100 | 4% 149% 4% |4 9 | 100 —102 100 —102 102 ни 818 5 
179,313 | Oriental Telep. and Elec. 1 to та, 504, fully paid . 1 64% | 64% | 7 % 7 li— 18 1 18 T ©з Б 110 
50,000 Do. do. do. 6% Cum. Pref. 1 6 6 6 6 Mí— 1% 51 — 12, à 411 5 
100,000 Do. do. do. 49% Red. Deb. Stock . 100 by „ [49514 95 — 96 91 — 94 90 | —2 45 1 
100,000 Бароны Tel., 4% Guar. Debs., 1 to 1,000 10 49% |4 9% | 49% |4 9% | 97 —100 97 —100 V 400 
11,8391) Reuter's eS 8 5 5 % 5 % a 7— 8 T 8 5 0 
60,000 | Telephone Co. of Egypt, 4h 96 Deb. Red. a ..| 100 js * ар 44 98 —101 98 —101 4 10 
3,167 | Submarine Cables Trust R „ Oor 6 16 % 6 6 % | 127 —180 127 —180 412 4 
80,000 | United River Plate Telephone.. 5 89,5|[89Í05|8905,|8 96 7— 72 7—" 6 6 8 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 % 5 % 5 % 5 % 5 — 5 5 — 5 4 10 11 
15,6091 West African Telegraph, Shares 10 4 e 44% 14% |4 % 10— 1 10 — 1 816 3 
30,008 | W. Coast of America, 1 to 30,000 & 53, 001 to 53, 008. 2 Nil| Nil| Nil 2476 là— 1 làÀ— 1 Р We 312 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 4% |4%|4% 14% | 97 —100 97 —100 2 ka B18 5 
207,90 Western Telegraph, Ltd., Nos. 1 to 207,930.. 10 795, 17925 1T 95 | us 138— 144 182— 144 1344 138 T 419 1 
800,000 Do. 4 % Deb. Stock Red. | 100 4% | 4% | 4 95 | 4 95 | 100 —103 100 —103 F 4s - 817 8 
88,321 | West India and M Telegraph .. 10 48 10 Nil | Nil | Nil | Nil — — ^h 8/9 $i — sk Nil 
34,563 Do. do. 6% Cum. Ist Pref. ‘ig ax he А) 7 961| 6 5 |8 96 71— 72 — 7 ds 10 5 9 
4,669 Do. do. f e Cum. 2nd Pref. A" 10 Nil | Nil! Nil | Nil — 74 Nil 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 80 100 5 |5% 5 * 5 96 | 100 — 103 99 —102 99 —1 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
260,007 Do. 54 % Cum. corr 1 80007 a 5 54% | 54% | 54%, 6 — 64 xd 6 — " 6 6 E& K5 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 |6 % | 6 6 % | 6 131 —134 131 —184 se n 4971 
285,100 | Auckland E. 'Trams, 5 95 1st Mort. Deb. Stock is 100 5 % |5 5% | 6 102 —105 102 — 105 oe INE 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000.. i 1 117 % |20 % 20 Ф |90 8i— 13 35 — 4 84/14 | 77/6 419 6 
100,000 | Ро. do. "6% Cum. Pref., 1 to 100,000 1 |6%|6%|6%6%| 13— 1 | 3— ЭЖ: Hs 377 
38,000 | British Aluminium, Ord., 2,001 to 40,000 2e 2 5 ö $ 4}— bł 11— Hd T. 0 0 
40,000 | Do. do. 7% Cum. Pref. 5 [NIB 2 5 | dius 52, 673 
20,000 Do. do. “А” 6% Cum. Pref 5 Nil | 6 6951696 5 — 5 — 6% к 1 
20,000 Do. do 4% Funding Certs. 5 57 4 & 4 & 4% 32— 4$ 8i— 4i 414 1 
, y EIER T l a drm 
300,000 ven 8 : и T re — — 
400,000 | B: itish m E. il Def. Ord. Stock .. T 100 6 ? 6 6 6 9% | 193 —198 127 —132 131 +4 4 10 11 
300,000 | Do. 5 % Pref. Ord. Stock „ wc o 4-4 ANO 14 5 |5 % 5 % | 108 —112 110 —114 | nu +2 17 9 
300,000 | Do. 5 % Cum. Perp. Pref. Stock .. 100 5 % 5 % 5 % 5 $ 100 —104 103 —106 +2 414 4 
298,000 | Ро. J Ist Mort. Debs., 1 to 6,250 . 40 | 44% ie 4 100 —103 100 —108 475 
229,000 | Do. % Vancouver Power Debs., 1 to 2,200 | 100 43% | 44% | 44% | 44% | 100 —103 100 —102 100 $1483 
133,301 | British Electric Traction г 10 6 16% 3 il 3 1 8 ч 2 T Nil 
161,437 Do. do. : Cum. Pref. .. of 10 6 666 f 74— 8 — 19 7% 7% — à 7 14 10 
1,448,653 Do. do. Perp. Deb. Stock .. | Stock | 5 5 % | 5 % 5 100 — 103 99 —102 101 "t —1 41^ 0 
410,178 Do. do. 4 % 2nd Deb. Stock Red. | 100 .. | 44% | 449 | 44% | 78 — 81 78 — 81 as 51) 1 
100,000 | British Insulated and Helsby Cables S a 5 |895,|89518 35 10% — d | 6 — m5 $4 61711 
1 Ро. do. 6 % Cum. Pref. E os н 5 [6 V6 6 P Li 61 vs 4 16 0 
500,000 Do. do. 44 % 1st Mort. Deb. Red. r 100 144 4496 dt 101 mr xd | 101 —104 23 ais $x 46 7 
212,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100° % | 44% | 4 44% | 89 — v3 87 — 91 га " —2 418 11 
400,000 { British Westinghouse 6 % ur. 001 5,00 ) 5 6 | Nil | Nil м i= $i ds 25/3 Nil 
1,016,353 Do. do. 495 Mort. Deb. Stock 100 4% 4% 4% 4% | 58 — 68 68 — 63 T 6 7 0 
50,000 |: Browett, Lindley & Co., Ord. x A £1 Nil | Nil | Nil * th. k} Ta— th ү 54 * Nil 
50,000 |! Do. do. 6% Cum. Pref. .. £1 Nil | Nil | Nil 22 14/6 to 15/6 14/6 to 15/6 v e a Nil 
105,731 | Brush шы "Engineering, Ord., 1 vd "ai "73 . 2 Nil | Nil | 24% | Nil i— 1 + 1 Ys 5% ing Nil 
150,000 Do. do. Non-cum. 6 % Pre үз 2 6% 16% |695 | Nil — 14 4— 12 4d Nil 
125,0000| Ро. do. 96 Perp. Deb. Stock .. | Stock 4 4% 44% 4 88 — 91 83 — 91 E av 4 18 11 
125,0001 Do. do. % Perp. 2nd Deb. Stock.. | Stock 4 g 44% "1 — 74 71 — 74 B. ЧЫ, 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 |395|4 89% |8 44 — 43 1 4g 85/74 | 83/9 | 887 
40,000 Do. do. "A" 6% Cum. Pref., 1 to 40,000 5 6% |6 95 | 6 76 | 6 96 4i— 54 41— et 3% 514 8 
2,50 Do. do.  “B"do.,1 to 27,500 5 6 % 6 „ 6 25 16% = S 4— 96/3 | 95/- 514 8 
13,200 Do. do. 5% Deb. Stock .. A ite 100 5 % | 5 % 5 Б 4 105 115 105 —115 100 à 4 611 
190,000 Do. do. 5 % 2nd Deb. Stock = ..| 100 5 | 5 5 5 100 —103 100 —103 65 РА * 4.7 1 
137,610 Calcutta Trams, lto 137,610 .. 5 6% |8 65 8 8 o6 71— 78 qd— 7 738 72, + 6 8 8 
30,000 Do. 5 95 Cum. Pref., Nos. 1 to 29,330. . 5 " TA 5 15% — is m: a 4 RIL 
350,000 Do. 44 % 1st Deb. Stock.. — .. . | 100 12 44% | 44% 44% 102 — 106 102 —106 104 Ф "AQ 
35,000 | Callender's Cable nstruction shares 13 M 5. 0 & 124% 115 % [15 10 d 1 Ф; 6 13 4 
40,000 Do. do. 50% Cum. Pref... 5 5 5 % 5 % 5% 54— — e 4 81 
300,000 Do. do. 44% Ist Mort. Deb. Stock Red. Stock | 44% | 44% | 44% | 44% | 1054—107 ar gh D: a 4 8 9 
491,222 | Cape E. Trams., 1 to 491,222 T 1 10% 15% il : — P s Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 s! 1 454% 68 M^ 1 14— 1 2 6 111 
224.9 Do. do. 44% Ist Mort. Deb. Stock | 100 44% | 44% ve ‘ —1 97 —102 xs 488 
911,568 | Central London Railway, Ord. Stock . : .. | Stock |4 9% |4 % | 4 4 73 — 75 73 — 75 747 744 B 6 6 8 
544,216 Do. do. 4% Pref. Stock .. |. | Stock | 4 € | 4 & TE 92 — 04 92 — 84 | „ Е 
541,216 Do. do. Def. do. | Stock 4% 1% | 4 95 | 4 53 — 56 53 — 66 и 7 210 
1,480,000 | City and South London Railway " à ж-ш 3 12 14% | 24% | 47 — 49 46 — 48 4 461 —1 487 
| Crompton | & Co., КЗ EM E. ha Doe РЕ 2470 | 5 % | H&— 25k 1j— 24 43 40. — а 6 17 11 
100,000: | { 900 of £100, and 901 to 11,000 of £50 Red. wj - $76 | 5 96 | 5 % мүл 934— 964 | | 6358 
* Unless otherwise stated, al! shares are fully paid. | A period of nine months. t From Manchester Share List. 
ы 
. (Continued on next рабе.) 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIER,—(Continued) 


, | 
Present Stock Dividends for the Closing Closing Business done | Rise +! Present 


NAME. or Quotations Quotations week ended or Yield 
Issue. Share. last four years. July Brå. July goth. | July 30th, 1907. | Fall — per cent. 
* 1908. | 1904. | 1905. | 1906 Highest Lowest. £ 5. d. 
260,000 | Dick, Kerr & Co., 1 to 280,000 .. ` " 1 .. [10% 1075] .. lj— 18 11— i? 63 1 
805,000 Do. 20, 6 % Cum. Pref., 1 to 805,000 "е 1 6 6% | 6% - l -- lè 1—1 нЕ s . 4 16 0 
294,150 Do. 44% Deb. Stock лоо | 44% | 44% | 485% | 44% | 100 —108 101 —104 i E £1 4 6 1 
60,000 | Dublin United Trams. (1896), 1 to 60, 000 10 54% | 6 ў 6% | 6% | 1848—14 184— 144 ox e T" 4 a3 9 
| 59,987 Do. 6% Pref. between 1 and 60,000 | 10 |6%]6 6% |6% | 18 — 14 18 — 14 .. 498 
‚ 99,261 | Edison & Swan Utd., ” shs., £3 pd., 1 to 99,261 6 № | 24% | 44% | -- i 18 4 — i «a 9 110 
' 17,189 Do. “A” shares, 01—017,139 — .. 5 N| 24% | 44% %% 21]— ay 2 P 8 6 9 
819,475 Do. 4% Deb. Stock Red. 100 4% 14% |4 % |4 2 83 — 85 xd 83 — 86 хз #33 414 2 
72,220 Do. 5% and De . Stock Prov. Certs. all pd. 100 5 5 |5 5 89 — 92 89 — 93 .. 6 8 8 
112,100 | Electric Contruction, 1 to 112,100 . а |4 Ф Nil | Nil | Nil io а 11— 1! Nil 
81,890 Do. do. 7% Cum. Pref., 1 to 31,990.. 2 [7% |7% (7% | Nil i- u ц 1 +è Nil 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. 10 44,5 % 5 % 0 8 — Rg 8 — 517 8 
200,000 Do. do Mort Deb. . Stock 4 % [495 % | 4 92 — 95 92 — 96 514 8 
78,000 | Gt. N. & City Rail. Feet, Org ATA. 1 to 78,000 10 3 4% 4% 4 2 — 2 — 20 0 0 
6,000 | Greenwood & Batley; 7%, Cum. Pref. 10 7 |7% 7 7 10}— 1 10]— 1 618 4 
80,000 Do. do. 5% Mort. Debs. "T ae 100 5% 5 15% | 6 102 —108 18 —108 417 1 
200,000 | Henley's (w. T.), Telegraph Works, Ord. .. s 5 15 % 15 % | 15%, 16 alj— 1: 1u— 1 6 00 
200,000 Do. do. 4 % Pref. 5 43% 4205 43˙0 4 5 — 5 — 817 8 
150,000 Do. do. &, Mort. Deb. Stock | Stock | 449%, | 44% | 44% 1064-107, 1064 —107 107 1063 s 439 
50,000 | India-Rubber, Gütta- е. Telegraph Works.. 10 10% | 5 % | 10% 10 16 — 1 15 — 16 158 15 6 5 0 
$7,500 |! Liverpool Overhead Railway, Ord. . s 10 13% | j9o | Nil | N i 1 11— 2 + } Nil 
10,000 |t Do. do. Pref. £lOpaid  .. 10 15% 5 % 5 6 $ - 7 7 — 8 + 6 5 0 
600,070 | London Waited ‘Trams, (1901), 1 to 50.007 m 10 R% 16 i 3 4,8 4 — 7 , 8 8 7 
309,980 Do. 60,008 to 100,000 `. 10 86 3 3.8 11 — 7 — 95 633 
125,000 Do. 385 4% Cum. Pref., 1 to 125,000 10 5 5 % 5 % 5 Y- В 71— 83 ха I 5 14 8 
1,881,000 Do. do. 495 lst Mort. Deb. Stock. | 100 4 % 149% 4 | 4 = Bi — 88 5 i^ 41011 
814,016 | Metropolitan Electric Trams., Derd. M 1 Nil | Nil | Nil | Nil — Hi — 1/1 y А Nil 
500,000 Do. do. 5% Cum. Pref. .. 1 |[59;,|595|595]| 5 — — i 18/6 18/14 : 419 9 
350,000 Го. до. 44 % Deb. Stock Red. | 100 .. [449% | 44% | 4 — 97 — 9T xd n va 4 10 11 
80,000 | Peebles (B.) & Co., 6% Cum. Pref., 20,001 to 50,000 5 6 16%] 6 82— 4} 8à)— 4 к — 1 710 0 
245,600 | Potteries E. Tre. 1 5 у 5 % [4% 4 № th 5— ў +2 6 8 0 
245,500 Do. 5 % Сит. Prem. 1 |59% 5 & 5% 5 у= Fm 1 18/ T Т 5 5 
245,000 Do. 44 X, Deb. Stock .. .. | 100 44% | 44 4476 | 4 96 — 98 — 98 ЙЕ КЕ 4 1110 
57,350 Telegraph Constraction and Maintenance . 12 20 4, 15 * 15 % [15 81 — 88 81 — 88 524 314 5 9 1 
150,000! 4% Ded. Bda., 1 to 1,500 Red., 1909 | 100 |495|495|495 [4 99 —102 99 —109 e . 8 18 6 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts... i .. 5 % 5 % |695 | 64 — 07 — 61 7 9 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,066 5 [, Nil ill © 11— 12 11— n 90 / Nil 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 5 6 | Nil Nil m 4 8 4 Nil 
946,574 | Do. 49% Ist Mort. Deb. Stock 100 |45,|495,|495 4% | 76 — 80 76 — 80 500 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 is 5 9%, % % ; 4j— 63 4— 5i 549 
70,000 Do. do. 4$ % Ist. deb. stock .. | 100 44% d | 444 % | 98 —100 98 —100 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10% 10 95 [10 % | 10% "— 5i 71— E 6 1 8 
10,202 Do. do. 7 96 'Cum. Pref. 5 7 7 7 , 7 7$— 74— 4234 
806,876 | Central Electric Supply 4 % Guar. Deb. Stock... | 100 | 4 49% 149% 4% 99 —103 99 —102 818 5 
80,000 | Charing Cross and Strand Electricity Supply 5 8 8 g 5 b 4 4 -- 4 x 6 6 0 
80,000 Do. do. do. 44 % Cum. Pref. 5 ae Hi 4 n^ 4 — 44 8j— 43 71/6 — i 5 511 
80,000 Do. " City Undertaking” dx Cum. Pri. 6 9 | 4 4 mf 34— 4 — 84 » — 1 6 0 0 
427,400 Do. do. 4% Deb. Stock Red. 100 49% 14 4 % 14 9, 95 — 98 95 — 98 8 4 18 
49,436 | Chelsea Electricity Supply, Ord. 24 5 9616 6 % 442 8— 4 8j— 4 ts 500 
175,000! Do. do. 44 €, Deb. Stock Red. | Stock | 44% | 44% | 44% 35 | 101 —104 101 —104 p 459 
70,595 | City of pongo Elec. Lighting, Ord. 40,001— 110,595 10 5% | 6 & 6 | 6 % у — 10 9 — 10 924 600 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 - 10 6 | 6 6% |6% | 1l0j— 114 107— 113 ds 6 2 2 
400,000! Do 5%, Db. Stk., Berip. (iss. at 115) all pd. 55 % 15% 5 % | 5 % | 191 —124 191 —124 408 
800,000 Do. 44 % 2nd. Db. Btk., Prov. Crts. vell pe. 100 44% | 44% | 44% % | 96 — 99 96 — 99 4 10 11 
40,000 | County of Durham Electrical Power, Ord. . Р 5 4% |48704 % 4 X 4 5 — 6 4 0 0 
50,000 Do. do. do. 5% Pref. .. 5 5 5 5 5 % — 6 5 5 0 0 
40,000 | County of London Electric Lighting, Ord. 1—40,000 | 10 |4% | 44% 5 % 5 4 7— В 7— 8 7i 6 5 0 
40, 000 Do. do. 6 % Pref., 40,001—60,000 10 6 & 6 6% | 6 10§— 114 104— 114 А 644 
400,000! Do. do. 4 , Deb. Stock ‘cs es 4 de 4 106 —1u9 106 —109 js -" ыз 4 2 7 
400,000 Do. do. % 2nd. Deb. Stock . Stock 9%, 49% 904 — 97 94 — #7 054 O47 oe 412 9 
80,000 | Edmundson's Electric a? Е Ord. Shares . 5 |7 1 4% | Nil à— 1 2— 1 10% e P 11 0 0 
80,000 Do. do. Cum. Pref. : 5 6 6 6%|8% 1 — 1— 2 А 15 0 0 
350,000 Do. do. 43 % 1st Mort. Deb. Stk. | 100 4 Hi 44% 45 76 — 81 76 — 81 Tl 611 1 
10,000 | Folkestone, 1 to 10,000 .. » . 5 % | 549% | 54% 4— 14 — a 585 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 кз v 5 vs [59515 б — 5 — 415 8 
90,000 Do. 43 Y Ist Deb. Stock zs Ne 24 100 de oe 4$ 98 —101 98 —101 491 
18,000 | Hove, 1 to 18,000 T 5 % | 9 9 61— "i at 7i 6 4 2 
21,000 | Kensington and Knightebridge Electric Ord. 5 |1 12 % |10 P 10 84— 94 — 9% 600 
90,000 Do. do. do. 4 * Deben. Stk. Stock | 4 4 4 4 96 — 99 96 — 99 4 5 1 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil | 8 4% |4 là— a 1 51 519 8 
70,000 Do. do. о 6 % Pref. .. 5 17 6 6 16X% | €— bt — .. 617 1 
814,996 Do. do. 4 % Ist Mort. Deb. Stk. Red. | Stock | 4 4 4% 805 98 — 96 98 — 9 уз ЗР 418 9 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . i4 5 83% |10 1095,18 — 63 53— af 68 А 5 14 8 
76,121 Do. 44 W Cum. Pret. 1—71,106.. |. 6 | 44% 44% 43-— 63 44— is * 4 59 
220,000 Do. % Ist Mort. Deben. Stock xs ix 44% | 4 % 108 —107 108 —107 107 3s t 441 
250,000 Do. 34 % Mort. Deben. Stock Redem. | Stock % % 87 — t2 87 — v2 da 22 NT 816 1 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 49% | 4 4$96 96 — 98 96 — {8 T м: T 4 11 10 
61,991 | Newcastle-on- Tyne Du . 5 8% |8 8 8 * 11— 73 "uü— 72 - T (s 6 8 8 
75,000 Do. 5 %, Pref., 1 to 15,00 е , 5 |59 [5 5 Ф 5— 6 Б— 8 48 4 
10,852 | Notting Hill Electric Lighting. ; <a i 10 6% | 7 74% | T 114—- 12) pm 10 6 0 0 
20,000 | Oxford, 1 to 96 and 407 to 20,910 "E Si 5 65% iy 7% 7 — 6 f zá 5 911 
50,000 Do. 4% Deb. Stock .. .. | 100 49% [4 4% |4 95 — 97 15 —- 97 4 2 6 
40,000 | St. James’ and Pall Mall Electric Light, ог. .. 5 [|1449 [14495 |124% [10 8 — 9 8 — 9 нүд 511 1 
20,000 ро. do. 1% Pref. 20,081 to 40,080 5 7 0 7 ο 7 17 64— 74 63— 74 418 4 
150,000! Do. do. 33 ©, Deb. Stock Red. 100 34%, 3%% 8% 9 86 91 86 — 91 ari 8 16 11 
12,000 Smithfleld Markets Electric Supply, Ord. .. 5 4% 145 |4 % 1 à—- 1$ Àk— 14 Vs Nil 
50,000 Do. do. do. Rr p^ Den. Stock | Stock 4 4, 4 % 4% 4% 78 -- 77 78 — 5 8 11 
65,000 | South London Electricity Suppl m ; 5 |8 P 4 b 4 % |8 1 | 14— 48/0 +4166 3 
120,000 | South Met. Elec. Lt. & Power, Qi. 1 N Nil | 24 24 | — г 8 6 8 
117,968 Do. do. 1 1 1 1 1 1 1 — à : 6 110 
200,000 Do. do. 47 5 E PA Deb. Stk. | 100 43 44 4h 4$ 100 —108 100 —108 єз 7 476 
80,000 | Urban Electric Supply, Ord. 5 5 5 5 6 ц— 91 là— 2} 6 : 11 2 0 
50,000 Do. do. 5 €, Cum. Pref. 5 595,15 40% 5 2— 8 2— 8 a ў 8 6 8 
200,000 Do. do. 44% 1st Mort. "D: Stk. Red. | 100 .. | 43 44 44 94 — 97 94 — 97 22 С 412 9 
110,000 Ses net Electric Supply, vt 5 1 305 14 18 % 12 9 — 10 9 — 10 His s 6 00 
81,279 do. 4% Cum . Pref. 5 5 5 5 96 5 — 5) 5 — 53 А 4 110 
озго 5 %—Red. to 44 9% from Blat Dec., 1905) 
* Unless otherwise stated, all shares are fully paid. + Quotations on Liverpool Stock Exchange. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JUNE, 1907. 


Тнв above month's returns disclose a falling away in value, both іп 
the case of exports and imports, to a lower level than has existed 
previously in 1907. | 

The exports and imports at £133,514 and £133,662 respectively, 
compare with totals of £161,250 and £147,001 in the two cases, for 
the preceding month. 

The re-exporta of foreign and colonial goods, on the other hand, 
have risen to £19,319, a figure which is the highest but one recorded 
in 21 years, and is some £6,000 better than the May total. Having 
regard to the satisfactory returns shown in the preceding months of 


— — — ee —— ———— 


Kegistered Exports of British and Irish тешен Goods from the United Kingdom.* 


the year, this month's reduced export and import totals may pro- 
bably be credited to temporary circumstances. ' 

In spite of the above reduced values, such individual items as 
cable and machinery exports were well maintained; the impert 
section also shows a small increase in telephone imports which 
amounted in all to £25,361 worth. 

In regard to the latter, it may be noted that we re-exported 
some £11,329 worth of foreign-made telephonic goods during the 
month, the export of home-made telephonic goods amounting to 
only £2,618 in value. \ 

Tbe prominent purchasing and importing countries remained 
substantially as on previous occasions. 


| 
| 
| 
| 
| 


0 
Зо. „ „„ 85 3222 x 3. 
| 5 i: 525 B | 3: 2 P “3 5 HEF 23 5 TE 
Country receiving exports and importing. 358 а CEF = 225 9.8 E з |55940 si 123 
КЕ 4 [Hi ү ii Hi i à i dj EFE 
i 2 8 2e а E E 8 8 : Ы Е |, 2. 
| | | | | 
£ | ж £ e e e oe г | £ 
Russia, — Мота and PONR 343 | 11,874 41 "| 292 | 2,916 7 pom | P ud 22 uu 
Germany... e) s. | 288 | 1,511 9 .. 62 744 " 21; 142 
Netherlands Шы ж udo дз 80 1,428 421 16 12 118 " 61 11 | 5 js 
Dutch Borneo and Java... А 25 ss 110 134 108 cC 161 37 is TI an | 
Belgium e s 195 380 67 63 212 526 | 9 50 | 1,049 , 45 | 
France and French West Africa. . 259 31 8| .. | 2158, 180 n | 323 
Portugal, Madeira and Portuguese Africa — . 126 201 128 47 2535 2% 2 10 
and Canary Isles  ... T LU 2 9 78 Е ЗА 9. 
Italy, Austro-Hangary, Greece and Turkey 307 i 77 325 | 14 84444 edo 
Egypt, Tunis and Morocco sip igs 854 41 165 63 516 | E 10 348 
China and Sia. 1 1,295 | 4,040 411 195 56 1,377 197 1,065 
Japan „ 802, 277 95 7 233 | 8,584 4 . 1.397 
U.S.A. ess | 298 69 42) 312 .. lean 
Mexico, Colombia, Venezuela, Peru and | | | 
Uruguay 35 ee "ue ^ we ond ZONE us 131 .. 31 27 | 419 und. si A 
Chile. . 65 163 113 234 52 | 1,721) 174 4 67 .. s 
Brasil esee seo 1 261 | 595 49, 764 372 | 3,090 38 2 12 | 13. s 
Argentine e. 291] 1,618 | 511 161 81 | 1,846 16 | - 299. 
Channel Isles, Gibraltar and Malta 65 | 316 | 128 | 599 m 5 "NET 
British West Africa к m s 21 31 | 335 | Qj 'us 12 | HN se 
Cape of Good Hope | 881] 726 92 273 33 | 902 99 | 42 60 17 .. 
Natal.. , 837] 3,340: 221 590 5 | 5,362; 60 21| 169 67 ... 
Zanzibar, Brit. East Africa sand 3 Mauritius 13 4 | 70| 28 n 4 x 1% o e 
India.. 833 | 4,736 | 1,204: 761 516 | 3,244| 679: 10 65! 714 91 
Burmah 300 | 346 46 | 149 434 18 | 5 34 197 
Ceylon 5 32 58 72 168 5 3 31 mM is 
Straits Settlements and Fed. i Malay States | 12) 774 ' 260 91 219| ^ 374 48 66 118 118 6 
Hong-Kong ... Sus | 65 4 | 251 102 85 | 1,148 36 | 26 M 3 | i 
West Australia | 121) 2097 | 267 38 14 | 449) 447 15 "T I 
Bouth Australia 122 1,824 541000 6 b 
Victoria | 506 , 1,439 562 ‚6 68 607 a "m 6 oa 
New South Wales ‚ 1,035 | 2,021 490 736 140 2,095 95 167 b x 
Queensland . | B un 37 | e | 108| i5 "E | us 
Tasmania. 1,313 a | Oe чы " 20 e Е cR ES de odd 
New Zealand У 322 2.775 773 214 is] 2026 123 6 109 
Canada and Newfoundland E 614 | 7,344 143 34 393 3 | А : | ее | 
British Honduras, British West Indies and | | | 
British Quiana ... | 30 1 28 22 | 202 21 41 us | 
Total, £ 12,059 |52043 | 7,185 | 5,005 | 3,190 44,122 2,452 | 332 | 2618 | 4411 97 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
f.... 8 | £ & в £ £ £ £ £ £ £ £ 
Russia, Norway, Sweden s and Denmark .. к ET | 97 Ses 3 mt 2,797 434 10,066 * iy 
Germany... , 220 5,199 | 1,825 | 3,547 | 130 18.077 799 | 4,478 | 1,371 
Holland 269 | 5,709 | 2,094 | 8,477 | 519 | 2,805; 262 | 2,396 | 792 
Belgium 239 2,041 ... | 3,667 | 383 5,129 206) 991 12,261 
France | 187 3,973 3,580 31| 865 2, 709 378 2,751 610 
United States 2,85 816 | 774 84 65 |14,838 | 201 461 | 191 
Canada 2 р M M " К 400 - .. К 70 
Haly. j . 100 60 ds ^ "E 
Total, £ | 3,500 | 17,895 | 8,273 |15,809 | 1,962 |46,755 | 2,280 11,077 | 25,361 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


£ | £ | £ £ £ £ £ £ £ | £ | £ 
Various countries, mainly as above m e. | 2,724 | 391 | 629 , 1,160 18 | 2,671 10 | 238 11,329 149 
| | І 
Tora EXPORTS: Toran Res-ExPoRTS: TOTAL IMPORTS: 
£133,514 £19,319 £133,662 


Norm.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
. third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materiais to those appearing in adjacent columns. 
9 This section does not include telegraph cables and apparatus. 
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REVIEWS. 


Gas and Oil Engines. By Horace ALLEN. Manchester: 
The Scientific Publishing Co. 1907. Price 12s. 6d. net. 


One great advantage possessed by the author of this book 
is his intimate practical acquaintance with the cleansing and 
employment of blast-furnace gas for power generation, he 
having been so closely connected with the development of 
this branch of motive power from the early days. He is, 
therefore, well qualified on the subject of gas motive power, 
for all modern development of the рав engine may be said 
to have at its base that quality of producer gas of which 
blast furnace gas is the chief. But the book is by no means 
confined to this gas alone, or the engines on which it is 
used. Indeed, only a brief chapter is devoted nominally 
to blast-furnace gas, and that deals chiefly with the 
cleaning of the gas, an operation which, as the author well 
states, some firms attempted to ignore, and they had their 
trouble for their pains, to which we may well add it served 
them right for wilfully shutting their eyes to the only too 
obvious fact that a gas engine could never be expected to 
work when a great load of dust was being charged into the 
working cylinder. 

The first chapter deals with the details of engines, with 
methods of calculating the same, and is followed by chapters 
on the application of the working charge, with particular 


reference to cycles and impulses, regulation and the inertia ' 


forces, fly-wheel, weight, &c. The author favours as the 
index of the compression curve the figure 1°35 for ordinary 
engines, and 1°32 when scavenging is practised. 

Chapter IV treats of the various means of ignition, and 
contains also a useful power table for finding т.н.р. per lb. of 

mean pressure. | 
Following chapters treat of the mechanism of the gas 
engine, on cyclic irregularity, &c., and in Chapter IX various 
types of engines are described, and their details illustrated bv 
some very clear sectional views, reference being made to 
super-compression or compression raised above the normal by 
admitting to the cylinder, air—already compressed above 
atmospheric pressure—at the extreme out position of the 
piston, whereby efficiency is considerably improved. 

Figures are also given bearing on the benefit to be derived 
by introducing a fine spray of water with the object of 
employing some of the high temperature heat that would 
otherwise be wasted to the jackets or even at the exhaust. 
This, at least, is what a spray should do in our opinion. 

A long chapter is given up to description of the vertical 
gas engine, a machine that does not make the advance that 
one would think it should do. Then follows a chapter, 
No. XI, on two-cycle engines, of which the Körting is a 
well-known example. Two-cycle engines involve the use 


of the piston itself as an exbaust valve, and aring of exhaust . 


ports to be uncovered by it, together with air and gas pumps 


to push in the new charges. While the explosions are doubled 


in frequency, the same power can be got from much smaller 
cylindere, which are more easily cooled by their jackets, and 
this serves to balance more or less the greater generation of 
heat per unit volume. 

The next section of the book treats of the oil engine for 
use with crude or refined petroleum, and contains much 
information on distillates, and a classified list of engines on 
the basis of the method of vaporising the fuel. The use 
of & water spray is commended as an aid to perfect vapori- 
sation of heavy oils, which then work as free from tar as 
refined oils of the kerosine type. 

Naturally, vaporisers occupy much attention, and the 
Diesel engine, though a type by iteelf, necessarily comes 
into this section. 

A chapter is devoted to marine engines, followed by one 
on carburettors for petrol engines. 

In Chapter X XI the gas producer comes on the scene with 
illustrations of various producers, and the question of using 
bituminous coal is considered. The suction producer is treated 
of, and a good table of gas fuels appears. We commend 
the author’s approval of large enough scrubbers, for there 
is a tendency to make them too small. This is a very 
good chapter. 

Subsequent chapters deal with the cost of power, the 
indicator, the development of power by internal com- 


bustion engines, with a large number of statistical figures of 
physico-chemical value. The final chapters deal with the 
blast furnace, lubrication, exhaust utilisation, and the testing 
of gas and oil engines. Much of the book is, of course, com- 
pilation, but the value of a book may often be much influ- 
enced by the compiled portions, and in this case the 
compilation has been well done, and serves to round up this 
book into excellent form as a practical, sound work on its 
subject. 


The Workmen's Compensation Act, 1906. Being the Ninth 
Edition of Willis's Workmen's Compensation Acts. By 
W. ADDINGTON WILLI8, L. L. B. (Lond.), of the Inner 
Temple, Barrister-at-Law. London: Butterworth & Co. 
Price 2s. 6d. . 


* Few persons," says the author of this work in his preface, 
“can afford to ignore the existence of the Workmen's Com- 
pensation Act, 1906, because, with comparatively rare excep- 
tions, everyone who has left school comes within ita pro- 
visions either as an employer or an employé." The appear- 
ance of this edition is welcome indeed. What, then, does 
the author attempt ? Не gives the text of the Act of 1906, 
with full and elaborate notes and numerous references to cases 
which, although decided under the Act of 1897, must still 
be of assistance in the solution of the many questions which 
will arise under the new Act. While all is excellent, there 
is one part of the work which appears to have been particularly 
well done—namely, the notes to the definition of the word 
* workman,” which appears in Sec. 18 of the Act. In the 
luminous comments which the author makes in this regard, 


he points out that there are certain elements of doubt about. 


the meaning of the words used. Thus, to touch upon a 
point which will have especial interest to readers of this 
paper, a person * whose remuneration erceeds £250 a 
year" is not within the Act, unless he is employed by way 


of manual labour. Supposing a man receives £200 from . 


one employer, A, and £100 from another, B, and he is 
injured in A’s service, can he claim compensation ; or must 
the emolument which he receives from B be brought in to 
swell the total and exclude him from the benefit of the Act ? 
There is а nut for a lawyer's crackers! Again, what is 
‘manual labour?“ The writer of this review is writing 
with pen and ink ; is he engaged in manual labour? The 
meaning of manual labour has often been discussed in the 
Courts in the past, and if space permitted we might be 
able to give Mr. Willis's answers to the above question. 

Mr. Willis's excellent work contains certain material 
sections of the Merchant Shipping Act, 1594 ; the text of 
the Employers’ Liability Act, 1880, and an admirable index. 
We can confidently recommend it, not only to the legal pro- 
fession, but to the millions of laymen who аге so nearly 
affected by the provisions of the Workmen’s Compensation 
Act, 1906. 


Fuel, Water and Gas Analysis for Steam Users. By JOHN 
В. С. Kersnaw, F. I. C. London: Archibald Constable 
and Co., Ltd. 1907. Price 8s. net. 


As fuels are во variable in quality and the efficiency of com- 
bustion is influenced by both the type of apparatus in which 
it is burnt and the conditions of air supply, its economical 
combustion can only be determined by ascertaining the 
initial heat value and comparing this with the temperature, 
specific heat, and weight of the products of combustion. It 
is not much gain to have an engine of high thermal efficiency 


if the initial stages of combustion or gasification of the fuel. 


are wasteful and inefficient. 

Mr. Kershaw's latest book is intended to supply the 
information, and to describe the apparatus necessary for the 
examination of the heat value of any class of fuel; the 
determination of the quality of water used for raising steam 
or other purposes, and the examination of the products of 
combustion to ascertain the conditions of air supply and the 
efficiency of the combustion. 

As the title implies, this work is intended for the use of 
those engaged in the development of power by means of 
steam, and though many of the operations described require 
a considerable amount of skill and knowledge of quantitative 
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analysis, some of them can be carried out by any careful 
engineer. 

Especially is this the case with the detailed instructions 
given for taking samples of either fuel, water, or gas, and 
when these have been followed the fee for the particular 
examination by a skilled chemist will be well repaid by the 
information resulting, showing how economy can be effected. 

Part I deals with the origin and properties of natural 
fuels, with the methods of analysis and determination of 
heat value, and concludes with the practical application of 
the resulte. 

Part II treats of water, its sources und characteristics, 
with methods of examination and the application of test 
resulta, and softening reagents. 

Part III, on waste gases, describes the characteristics and 
methods of examination, as well as influence of the com- 
position upon the efficient burning of the fuel. The 
appendix gives rules for sampling fuel and much useful 
iaformation and tables relating to testa of fuel, water and 
waste gases. 

There are 50 illustrations, and the whole work is of a 
thoronghly practical nature based upon extended experience. 

As the proportion of volatile matter in fuel increases, its 
efficient burning with air in boiler furnaces becomes more 
difficult of accomplishment owing to its being accompanied 
either by the emission of smoke or by a thermal loss due to an 
excessive proportion of air; in either case there is a loss of 
heat. 

The commercial value of fuel, therefore, cannot be judged 
by ita gross thermal value, but must be found from an 
examination of the products of combustion resulting from 
the best conditions capable of being maintained in the 
apparatus in which the fuel has to be burnt. 


THE ENGINEERING CONFERENCE. 
(Concluded from page 129.) 


The Welding of Structural Materials in Place. 


Мг. Н. A. Ruck-Keene’s paper on this subject 
(Section V.—Shipbuilding. Friday, June 21st, 1907), 
served very well as a peg upon which a discussion might 
hang: but as a serious review of an important sub- 
ject, ic was but cursory. For instance, upon the subject 
of electric welding, there was presented a table of testa 
upon round steel and iron bars ! ith in. in diameter, welded 
by the Elihu Thomson process; tbe reader will find that 
the breaking stress of all the welded steel bars compares 
very favourably with the solid steel bar, but that the elonga- 
tion varies between 42 and 65 per cent. of that of the 
original bar. No explanation of this is given, except for the 
remark that the advisability of annealing is indicated." 
Similar discrepancies remain unexplained in the case of the iron 
bars, where, while the breaking stress is well maintained, the 
elongation again varies between 40 and 60 per cent. No 
explanation is given of this variation in regard to rate and 

conditions of cooling. Nor do we find any notes as to the 
micro-structure of the fractured surfaces, which would have 
permitted of comparison with known conditions. Other 
electric welding processes with carbon pencils or iron pencils 
are even more briefly dismissed, for no test figures what- 
soever are given. Annealing is, of course, recommended. 
The relative merits of electric welding processes must be 
of great interest to electrical engineers, as, quite apart from 
the welding of teeth into broken gear wheels, or of tramway 
rails, the faking up of steel castings for dynamos is an art 
which the steel founder occasionally practises. The mole- 
cular structure of electrically-welded steels may, therefore, be 
commended to those electrical engineers whose concern in 
metallurgical matters is not confined to the question of 
mechanical properties only. 
^ Exact comparisons between the relative values of materials 
welded by  blow-pipe processes (oxy-hydrogen or oxy- 
acetylene), or by Thermit processes, or by various elec- 


trical methods, are certainly called for. The author of the 
paper before us has failed to supply this want; are we to 
look to the National Physical Laboratory for an investiga- 
tion? Even given the investigation, and granting the 
entire success of welding in situ во far as the actual physical 
juncture of metal with metal is concerned, will somebody 
tell us how the necessary annealing in place is to be secured, 
when arc methods of welding have been employed ? 


DISCUSSION. 


Several members asked for information as to the nature of thc 
repairs for which the electrical and other processes described 
could be used, and as to cost, &2. 

Mr. LisT asked the author whether the electric and oxy-acetylene 
processes could be used in repairing the stern frame of a ship. 
Every one who had to do with the repairing of ships knew what a 
troublesome business that was. He had witnessed the experiments 
in Thermit welding, and it had struck him that the resulte were not 
all that one could wish. There was no doubt that a satisfactory 
process of making welds in place would be exceedingly valuable. 

Mr. EpwaARps thought that the process should be of great value 
for boiler repaire, which would be effected with ease as compared 
with the work of getting patches fitted and made watertight. He 
inquired whether there was any plant at work in this country of 
which he could avail himself. He would also like to know whether 
it was possible to renew a whole furnace crown, or the greater 
portion of it, by this process. 

Mr. WarLLis-JONES said that the Thomson process, after a very 
long period of experimental work, had proved very successful. It 
was largely used for welding tramway rails. In the United Statea 
over 300 miles had been dealt with by the process, and there were 
many such joints at work in this country. It had been found that 
it was necessary to make the weld under considerable pressure, and 
to leave the welded portion under pressure for several minutes. 

Members also asked for information as to the necessity of 
annealing and as to the applicability of the process to copper and 
cast iron. 

Mr. Ruc&-KEENE, in reply, said that he did not think sufficient 
experience had yet been obtained with the electric or other pro- 
cesses to enable a pronovncement as to the feasibility of welding a 
Stern frame or other large section, or renewing a furnace crown 
satisfactorily ; but smaller repairs by the electrical and oxy-acetylene 
processes had given very good results, especially as regards boiler 
repairs. He could notgive any figures as to the cost of the electrical 
process, but with regard to the oxy-acetylene process he could 
instance two cases. In one 18 corrugated furnaces were badly 
wasted at the line of fire bars; the wasted parts were filled up to 
the original thickness by the welding process, at a cost of £480. 
The time taken was one month, and 2 cwt. of steel ba”, 300 cubic 
metres of dissolved acetylene and 300 metres of oxygen were 
employed. In the other case 100 cracks in a furnace were welded 
up. The work took three weeks and cost £60. The oxy-acetylene 
outfit was very simple. A cylinder of dissolved acetylene and a 
cylinder of oxygen would cost about £7 or £9, but this would not 
include the blowpipe. For boiler work dissolved acetylene was . 
more usually used than generated acetylene as being more portable. 
The cost of welding a half-inch plate with oxygen and dissolved 
acetylene was about 18. 10d. per running foot for the gases used. 
To this must be added the cost of labour of one man, say, 9d. or 
10d. per hour, in which time he should weld 5 to 6 feet. Explaining 
the figures in the tables of tests, he said that the contraction of 
areas there given was the contraction in the way of the break; some 
broke at the weld and some away from it. He understood that the 
electrical process had bcen satisfactorily employed for repairs to 
copper pipes, &c., and the oxy-acetylene process had been used for 
that purpose. The latter process had been used for cast-iron, bat 
there was a risk owing to contraction, cracks being sometimes set 
up by the intense local heat. As to annealing after welding, this 
could partly be done by heating the parts adjoining the weld with 
the blow fiame to a red heat and allowing them to cool gradually. 

The figures of a later test for the welding of steel plates were 
read by Mr. Ruck-Keene, and are as follows :— 


Tons per 
Breadth Thickness Area sq. in. 


Not annealed 1˙5 in. 62 in. 93 24:5 


Percentage extension. 
30% in 4 in. Bolid 
plates. 
36% in 4 in. Solid 
plates. 
Oxy-ACETYLENE WELDING. 


Not annealed 1:5 in. 62 in. 93 246 289% in 8 in. Broke 
&way from weld. 


Annealed 1˙5 in. 62 in. 93 240 


Annealed 15 in. 63 in. 945 233 29% in 8 in. Broke 
away from weld. 
Cold bends: not annealed, 180“; annealed, 180°. 


ELECTRIC WELDING. 

Not annealed 10in.  -6in. 56 274 12% in4 in. Broke 
through weld. 

14% in 4 in. Broke 
through weld. 

Cold bends: not annealed, 58? ; annealed, 160°. Showed sign of 


fracture at weld. 


Annealed 1:0 in. 56 ia. 56 28-3 


А number of drawings were handed round showing repairs 
effected by the electrical and oxy-acetylene processes. We герго- 
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duce examples. One, it is to be noted, shows repairs as having 
been effected to portions of a stern frame. 


STERN-FRAME REPAIRED IN PLACE. 


Rerarrs TO BOoILER TUBE-PLATE AND SHELL. 


With reference to the above paper, electric welding for ship 
repairs appears at present to be carried on at Gothenburg by the 
Electric Welding Co. of that place. The plant used consists 


of a transporting barge containing two dynamos of 45 kw. driven 


by steam, and a third dynamo of 3 xw. for the magnets. The 
pressure used is between 80 and 120 volte, depending upon the 
nature of the work to be carried out. Direct current is employed. 
No details of cost are at present available, but with reference to the 
Thomson process the Electric Welding Co., Ltd. (owning the 
patenta for this country) publish figures which show that while the 
cost of electric welding is much less than that of forge welding, the 
output is very much larger. With arc welding the following figures 
have been furnished us by Mr. R. Wallis-Jones as illustrating the 
time occupied in making various kinds of welds, and the current 
employed :— 

Filling up holes in castings— 

1 cubic inch cavity can be filled up in about 7 minutes, using 
300 amps. at 80 volts. 

Seam welding in No. 14 steel— | 

2-ft. seam welded by two men in 15 minutes; current about 
200 amps. at 80 volts. 

Plate welding— 

j-in. plate welded at the rate of 1 ft. in 14 minutes, using about 
250 amps. at 80 volta. 


Electro-Metallurgy. 


Mr. Bertram Blount submitted to Section IV (“ Mining 
and Metallurgy." Friday, June 21st) a note on “ Electro- 
Metallurgy." He pointed out solid progress due to the 
discarding of merely laboratory processes, and the study of 


tbis branch on the practical lines of chemical engineering. . 


The principal electro - metallurgical industries—copper 


but large gas engines might do во. 


refining (as distinct from copper winning), the manufacture 
of aluminium, of sodium, and of steel, were passed briefly 
in review ; the last, the author expected, would become the 
largest industry of them all, but it was only now being 
developed. 

Although the centre of interest of the electro-metallurgical 
industries in this country still lies in the future rather than 
in the present, the general tone of the discussion which 
followed the reading of Mr. Blount's paper was 
eminently gratifying, as showing that the “ practical " man, 
the engineer and metallurgist, is now beginning to take 
electro-metallurgy a little seriously, and to ask himself— 
this is most hopeful of all—whether xis particular work may 
not perchance be able to derive some benefit from further 
applications of the new and unfamiliar methods. Even the 
central station engineer is speculating on the possible relations 
between electro-metallurgy and the load factor, although 
the view which was put forward by more than one eminent 
expert at the Conference, that tbere is little to be hoped for 
from electric heating or smelting, except where fuel is dear 
and water power cheap, is one that is too often lost sight of 
in this connection. Perhaps this opinion is an extreme one, 
as the case of the Castner-Kellner works referred to by Mr. 
Campbell Swinton proves, and there are undoubtedly 
many instances in which, at least for subsidiary purposes, 
electric furnaces or electrolytic processes could be worked 
from the ordinary supply mains with advantage both to the 
manufacturer and to the generating station. Moreover, in 
the case of such a special manufacture as that of high-grade 
steels, there is a very general consensus of opinion that the 
advantages, particularly with regard to ease of control, 
offered by electric furnaces will ensure their replacing 
present methods of refining, even where the cost of power is 
a factor to be reckoned with. Particularly must this be the 
case where the gases from adjoining blast furnaces can 
supply all the power necessary for the purpose. But when 
all is said, cheap, abundant, and constant water power must 
always remain, at least until the ideal gas driving the ideal 
engine appears, the most important condition necessary for 
the successful application of electro-metallurgical methods to 
the greater of the metal smelting operations, to the manu- 
facture of pig-iron or the smelting of copper or aluminium, 
in spite of the suggestion that aluminium works might take 
current from a central station supply. Until this fact is 
clearly recognised, there is likely to be spent much money 
and much endeavour in directions that were best avoided, to 
the detriment of legitimate progress on sound lines, and dis- 
cussions such as are afforded by an Engineering Conference 
are amply justified if they bring into clearer relief a funda- 
mental truth like this. а 


DISCUSSION. 


Mr. THomas PARKER said he had been engaged and interested in 
this subject for many years past. He referred to his work in 
connection with the electrolytic manufacture of phosphorus and to 
his invention of a process for chlorate of silver, now being used 
abroad. In this matter cheap current was of first importance. 
There was no hope that steam would compete with water power, 
But a satisfactory gas must 
be found, and he did not see a solution of the question in blast 
furnaces. When Coalite was generally used gas would be cheap 
enough, for it would cost less than nothing. 

Mr. McLaABEN confined his remarks to copper smelting. The 


‘conditions and difficulties must be recognised—in particular 


that the valuable part of the ore was small in relation to that in 
iron smelting. The loss of copper at high temperatures was there- 
fore important. The slag must be very fluid, and its specific gravity 
as small as possible. The electrical process could only compete 
where fuel was expensive and water-power available. The 
oxidised ores only were on the surface; deeper down were the 
sulphides, and those were what they wanted to get at. 

Mr. RATHBONE, ав а mining engineer, asked ‘whether there 
was any other aluminium ore except bauxite that could be used 
in the electrolytic extraction of aluminium. 

Mr. Price desired to call attention to the omission of one 
important industry, namely, tin regaining. He spoke of the early 
days of electrolytic copper refining, when the gold and silverin the 
crude copper paid for the process; and he asked for information as 
to the use of magnetic separators in treating copper ores. 

Mr. Нлввовр said that a special field was opened for the 
electric furnace in the treatment of iron sands in Canada and New 
Zealand. For pig-iron it could not be a competitor with the blast 
furnace, unless cheap water-power were at hand. It might be useful 
for making special steels of high quality, i. e., not as a cheap melter, 
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but asa cheap refiner. The molten steel could be d into the 
electric furnace for the final process. There was little chance for 
the use of blast furnace outaide the works themselves. The 
mere quantity was insufficient for outside industries. The economy 
of water-power was greatly exaggerated, save in one or two places, 
as at Niagara. In many places it was only available nine months 
in the year. 

Mr. A A. CAMPBELL SwINTON remarked on the utility of electro- 
chemical and metallurgical processes for improving the load factor 
of central stations, as was done at Carville, where the Castner- 
Kellner works were supplied very cheaply. Similarly, aluminium 
works might be established with the same view, where the cost of 
current was not great. In any case, it would pay a station to 
supply such works even at cost price, in order to improve the 
supply generally. A special form of electric furnace was thc 
arc furnace, and in connection with that subject he might refer to 
the high temperature which could be attained in a vacuum tube 
by the impact of cathode rays. There was no reason why this 


should not be done on quite a large scale to melt substances other- 


wise refractory. Already Messrs. Siemens Bros. used the method 
in the manufacture of tantalum lamp filaments, and he looked 
forward to thousands of horse-power being expended in vacuum 
tubes. 

Mr. Morpry maintained that it was vain to look to metal- 
lurgical processes to improve the load factor, since it would be 
cheaper to set up private plant for an all-day load than to take it 
from the power station; and even were it so taken the station 
would have to set aside a certain part of its plant for the purpose. 

Prof. TURNER (Birmingham) said that 33 per cent. of the power 
of blast furnace gases would be available for outside use. Iron 
works were generally in а populous district, so that there would 
be no lack of industries to which the power might be supplied. 
Bat the whole of the fuel in the furnaces was but 10 million tons 
а year, only 24 per cent. of the consumption in this country; 
and the power so obtained would be almost negligible compared 
with tbe total power required. 

Mr. Barry referred to a case in which he had built up the 
journals of a Cornish engine electrically, and then machined 
them. 

Mr. WrNGPIELD noticed the omission from the paper of any 
reference to the application of electric methods to high speed” 
steels, tungsten, &c. 

Dr. Момо Ривкїн followed on the same lines, asking where 
graphite, carborundum and metallic calcium had gone. The ques- 
tion about calcium was to find a use for it. It might bea substitute 
for aluminium in the Thermit process, especially since it would 
remove nitrogen as well as oxygen. Want of co-operation between 
engineers and chemists was the chief hindrance to advance in 
electro-metallurgy. An engineer could not expect to be an expert 
chemist, nor a chemist an expert engineer. The calcium carbide 
industry had almost left this country. Carbide could be used to 
manufacture cyanamide, which should be a paying industry. Ав 
to cathode rays, with thousands of horse-power behind them, he 
anticipated difficulties in keeping the vacuum. * 

The CHAIRMAN (Col. Crompton) said that the discussion was of 
the very kind aimed at by the Conference. Engineers and chemists 
had alike contributed to it. Mr. Harbord's contribution to the 
debate suggested a very admirable method of utilising the expen- 
sive electrical energy to the best advantage. In some things, such 
as tempering, success depended on very accurate control of the 
temperature, and it was a great point gained when the same means 

rovided the heat and the control, as was the case with electric 

ing. He thought that the big internal-combustion engine was 

not at present a satisfactory tool, and he was persuaded that there 

was still an enormous deal to be done with steam at much higher 
temperatures than now obtained. 

Mr. BLouxr, in his reply, said he was much interested in Mr. 
Parker's early experiences, especially as regarded silver chlorates. 
His paper was rigidly restricted to metallurgical work, therefore 
graphite, carborundum, &c., were deliberately omitted. The third 
pert of 10 million tons per annum meant something enormous in 
horse-power, and it was not sufficient reason for wasting it that it 
was relatively small He was careful to confine bis remarks to 
electric smelting of copper as distinguished from electric winning. 
Bauxite was at present the sole source of aluminium, but there was 
reason to suppose that corundum, laterite, and even clays might be 
available, especially if a use were found for aluminium not chemi- 
cally pure, or an impure aluminium might be extracted from clay, 
&c., and afterwards refined electrolytically. Не had found no space 
to refer to the electrolytic treatment of lead, nickel, &c., and the 
recovery of tin was too small an industry to be noted. In reply to 
Mr. Harbord, he said that titaniferous ores could be treated by 
electro-metallurgical methods, As for the improved load factor, he 
thought eome compromise was ible, and that electrochemical 
works míght prefer to be rid of the trouble of an electric plant and 
to take current from the public mains, perhaps avoiding the peak. 
The hardening of the steel found by Mr. Bailey might be due to its 
taking up carbon from the arc. The idea of big vacuum tubes was 
fascinating; it was for engineers to find out how to retain (or 
renew) the vacuum. 


Barnstaple Electric Lighting.— The T.C. has decided 
to supply electricity to the works of Messrs. Miller Bros. at 23d. 
per unit, and to Messrs. Shapland & Petter at the following scale: 
First 5,000 units per quarter, 2d. per unit; over 5,000 to 7,000, 
14d. ; over 7,000 to 10,000, 13d. ; beyond, 1d. 


THE ELECTROSTATIC CAPACITY BETWEEN 
A VERTICAL METALLIC 
CYLINDER AND THE GROUND.* 


— — — — 


Ry A. E. KENNELLY AND 8. E. WHITING. 


(Concluded from page 154.) 


THE resistivity of thc solution was measured in two ways: first, 
by filling a glass tube 23:5 cm. long, and 1:129 cm. in mean internal 
diameter, with the solution, and plugging the ends with rubber 
stoppers, carrying copper-plated faces connected to the Wheatstone 
bridge by insulated wires, and measuring the resistance of the 
column of solution in the tube after its temperature had become 
practically the same as that of the solution in the tub; secondly, by 
suspending a copper-plated brass sphere, of radius 0 95 em., in the 
solution, by an insulated wire, at a measured height above the 
centre of the disk in the tub of solution, and measuring the resist- 
ance between the sphere and disk by Wheatstone bridge to false 
zero.” The results by these two methods agreed satisfactorily, and 
the mean was taken of p = 99 ohm-cm. 

Table I gives a comparison of the capacity in air to ground of a 
vertical cylinder of various lengths according to formula (8), and 
also as inferred from the conductances indicated in fig. 5 reduced 
by the use of formula (4). The first column gives the height of the 
cylinder. The fourth column gives the capacity of the cylinder 
according to formula (4). The fifth column gives the capacity of 
the cylinder as deduced from conductance measurements with the 
tub model. The last column gives the ratio of these two capacities. 
It is evident that the condnctance model must give larger capacities 


TABLE I. 


Capacity of & Vertical Cylinder to Ground, in Air, According to 
the Formula for a Remote Ellipsoid, as Compared with 
Measurement on the Small Conductance Model. Diameter of 
Cylinder, 100 centimetres. 

Cylinder 


Ellipsoidal Capacity 


height l capacity deduced from Ratio. 
l a e с mode} с NUS 
em. abstatfarads. abstatfarads. € 
8,000 80 160 788-0 857-8 1:089 
7,000 70 140 7083 775:8 1:095 
6,000 60 120 626:4 696:2 1111 
5,000 50 100 5428 6150 1:133 
4,000 40 80 4564 529°8 1161 
3,000 30 60 3664 4360 1:190 
2,000 20 40 271:0 333:5 1:230 
1,000 10 20 166:9 2176 1:304 


than those obtained by the ellipsoidal formula, if the conductance 
measurements are reliable; because the capacity of the cylinder 
must be greater near the ground tham in free space remote from 
other conductors. According to these measurements, however, the 
capacity of a cylinder 80 diameters in height is only 8:9 per cent. 
greater near the ground than in free space, while even if the height 
be reduced to 10 diameters, its capacity is only 30 per cent. greater 
near the ground than in free space. 

The fact that the increase in capacity of a long cylinder is not 


very large when brought near to the ground at one end is explained 


by an examination of fig. 2, which shows that the fall of electric 


Fic. 6.—APPROXIMATE CONTOURS or |EQUIPOTENTIAL SURFACES 
SURRSUNDING VERTICAL CYLINDER CONDUCTOR. LENGTH or 
CONDUCTOR, 10 cx.; DIAMETER OF CoBDucTOB, 0°25 см. 
DISTANCE FROM CONDUCTING PLATE, 0:2 CM. 


potential due to ф в drop, where ¢ is the electric flux and R the 
dielectric resistance, is relatively large in the immediate neighbour- 
hood of the cylinder. If the first ellipsoidal shell, marked as having 
a potential 0'38 of that at the cylinder, were grounded, so as to 

uce its potential to zero, the capacity of the cylinder would only 
be increased 61:3 per cent., and in that case the cylinder would be 


* From the Electrical World and Engineer (slightly abbreviated). 
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virtually brought near to the ground at all points and not merely at 
one end. Conseyuently, when the ground is brought near to the 
cylinder at one end only, the increase in capacity must be much less 
than 61:8 per cent. | 

The conductance measurements in this case did not admit of a 
high degree of precision for several reasons. First, because the 
dimensions of the copper disk at the bottom of the tub were too 
small to represent the effect of an indefinitely extended plane. The 
conductances and their deduced capacities, were, therefore; some- 
what too small, especially for the greatest lengths of exposed wire. 
Secondly, it is difficult to avoid errors іа the measurement of a 
resistance contsining а с.в.м.ғ. of polarisation, even when working 
to polarisation-zero. Moreover, if the polarisation varies with the 
current density, some variation of the polarisation E. M. . may have 
developed at different portions of the exposed surface. Con- 
sequently, the conductance measurements here presented may be 
several per cent. in error. However, the results may be safely 
regarded as indicating that in the case of a vertical insulated 
cylinder near the ground, having & length of & hundred or more 
diameters, its capacity will be only & few per cent. greater than that 
obtained by the use of the ellipsoidal formula (4). 

By means of the exploring electrode F (fig. 3), consisting of a 
copper wire sealed in a glass tube, and adjustable in its position 
relatively to the immersed wire w, the potential distribution in the 
liquid could be explored. The observations, as far as a potential of 
20 per cent. of the potential at the vertical wire w, are outlined 
in fig. 6, p. 199. 


x 


THE PROPAGATION OF ELECTRIC WAVES. 


Bx W. M. M. 


THE main purport of this article is critical. 
degree constructive, and that tentatively. It ів a statement of the 
difficulties of a student who wishes to believe what he is told, but 
wants also to know what, and why, he believes. In the multitude 
of counsellors he finds confusion, and in trying to clear this up to 
himself he has hit upon a new way of looking at the subject—new, 
at least, to him. Possibly it may be a help to others who share his 
difficulties. 

In the course of a slight excursion into the wide field of recent 
literature on the subject of wireless telegraphy, I found that at one 
particular point the author, whoever he might be, became a little 
vague and figurative in his explanation. That point was the 
detachment of the electric lines of force from the oscillator and their 
propagation into space. A few quotations will illustrate how great 
is the need for more exactness in describing the phenomena, or, a 
possible alternative, more candour in admitting that they are 
imperfectly understood. 

Prof. Mazotto writes —I quote from the English translation :— 


But if the discharges take place with that extraordinary rapidity which 
characterises the Hertzian electrical oscillations, the phenomenon changes 
character ; the lines of force which in the case of charges which are stationary, 
or charges which discharge at a slow rate, rest always with their extremities in 
the conductors, in consequence of the violence of the discharge, detach them- 
selves from these, and close in upon themselves as shown іп fig. 37, and pro- 
pagate themselves into apace with the velocity of light, carrying with them the 
energy arising from the tension of the ether enclosed by them, 


Mr. Е. К. Vreeland tells us that As the frequency increases, 
the increasing magnetic energy of the field unites with & portion 
of the electrostatic energy and is radiated into space never to 
return." He also reproduces the familiar diagrams of Hertz, and 
explains how :— 


In fig. 90 the reversed set of tubes are beginning to expand, forcing the 
detached wave outwards, and flattening it on its inner side. 


Later he explains that only the outer tubes are "snapped off,” 


and that it is very much a matter of luck :— 


The chances of & tube being snapped off depend on the wideness of the cir- 
cuit that it makes. . . . Again, the number of tubes snapped off depends upon 
the suddenness of the snap. 


He illustrates his point by reference to "the boyish game of 
‘snap-the-whip,’ where each boy represents a tube.” I am afraid that 
illustration would not help me much, even if I knew the game. A 
comparison to vortex rings in air is still more puzzling, for the two 
things have hardly any pointin common. A vortex ring moves in 
the direction of its axis, the direction of rotation round its rim is 
continuous, and the air (or smoke) in the ring remains the same 
and changes place bodily. А closed Faraday tube moves perpen- 
dicular to its axis. The strain (or motion) in it is along the ring, 
and no one bas ever suggested that the actual ether around Poldhu 
travels away to strike against a Marconi mast elsewhere— Prof. 
J. J. Thomson, however, tells us that a Faraday tube attached to a 
moving particle drags with it some of the ether associated with it. 
Possibly, therefore, the same thing muy occur with a closed Faraday 
tube. 

I turn to Prof. Fleming for enlightenment and find a very 
explicit statement, made more luminous still by illustrations, which 
I venture to reproduce. Regarding a Hertz oscillator as a con- 
denser, Prof. Fleming writes:— | 


It is only in s slight 


When the spark passes, this condenser begins to discharge with oscillations. 
The ends of the lines of electric strain begin to contract inwards, and then are 
re-established in the same form, but in opposite directions, when the charges 
have changed places. 

If this exchange of position of the electric charges on the two rods were 
executed slowly, the oscillatory discharge would consist in the lines of electric 
strain collapsing inwards, and then being re-created in an opposite direction. 
If, however, the oscillations are sufficiently rapid, the lines of strain are unable 
to accommodate themselves quickly enonyh. Each line, or rather the medium 
in which it exists, possesses an inertia, and the lines of strain cannot instantly 
be annihilated or re-created in m place. Hence ít follows that there is а de- 
cussation or crossing of some of the lines of strain during the disoharge, and 
at various stages the disposition of the strain lines may be represented by the 
diagrams in the figure. 
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When this decussation takes place, the line of electric strain is nipped of? &t 
the crossing point, and part of it is detached as a closed loop of electric strain. 
This process 1$ repeated at each alternation, and results in throwing off normally 
from the rod self-closed lines of electric strain, the direction of the strain in 
the successive loops being alternately right-handed and left-handed, as shown by 
the arrows. 

As each loop is formed it is pushed outicards by the birth of a new one, and this 
procesa constitutes electric radiation, 


It is to be presumed that by ‘‘a line of electric strain," Dr. 
Fleming means what is generally called a line of force. Certainly 
Mr. Vreeland in treating of the same problem so regards these 
lines, for he calla them Faraday tubes.“ But, if во, it is not easy 
to see how they can ever cross as in fig. (d) А line of force is 
primarily the orthogonal trajectory of a series of equi-potential 
surfaces, and though it has since been endowed with many other 
properties, none of these is inconsistent with this primary defini- 
tion. There is, then, in a line of force a continuous fall of 
potential from one end to the other along the line, and though it ia 
conceivable that such an earthquake as the passage of a spark may 
buckle the equi-potential surfaces a bit, I cannot picture to my- 
self a state of things in which there should be two different 
potentiale at the same point, and at the same time. It might be 
replied that the point of crossing is always on the surface of zero 
potential; which is true, but then what becomes of the continuous 
fall of potential along the line? Moreover, bcfore the head is 
nipped off we shall have two szero-potential surfaces crossing at an 
angle. It is a severe strain on the imagination to picture a possible 
conformation of the neighbouring equi-potential surfaces positive 
and negative so arranged that they also do not intersect. If, onthe 
other hand, the lines of electric strain are not lines of force, or 
become something else in the course of their travel, there is а need 
of definition to tell us what they are. | 

It ів noteworthy that Mr. Vreeland describes the same phenomenon 
quite differently; his lines never cross :— 

The opposite sides of the loops are drawn together by their mutual attraction, 
so that the tnbes take a pear shape, and the sides finally meet and coalesce. 


The outer loops of the tubes then separate and go off by themselves, repelled by 
the inner portions, which now draw up to the oscillator until their ends meet. 


Hertz's account is practically the same:—'' Here there arises a 
peculiar action. The lines of force wbich bave withdrawn 
furthest from the origin become laterally inflected by reason of their 
tendency to contract together. Asthis inflection contracts nearer and 
nearer to the : axis a portion of each of the outer lines of force 
detaches itself as a self-closed line of force which advances indepen- 
dently into space, while the remainder of the lines of force sink 
back into the oscillatory conductors." 

In Mr. Vreeland's shrinking tube the direction of strain is to the 


right, во — i — Dr. Fleming's tube is expand ing 


and the strain is to the left „ . Ваё any stick 


is good enough to beat a dog; either strain is competent to give the 
kick off which, in Dr. Fleming's words, constitutes electric radia- 
tion." Mr. Vreeland escapes the difficulty of crossing equi - potential 


w 
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surfaces, but ht has another all to himself. At the moment when the 
sides touch, before the loop is cut off, the direction of the lines of 
force at the point of contact is perpendicular to the line 
of the oscillator. Hence the surface of zero potential 
must momentarily turn through a right angle, and then jump back 
again as the loop snaps off. I cannot, by any stretch of imagina- 
tion, find a physical cause for so curious a gymnastic feat. Ав 

pointed out, Mr. Vreeland regards the loop as thrown off 
before the ends of the lines of electric strain meet; Dr. Fleming 
thinks it is detached after they have crossed. I incline to the 
opinion that if any such loops be formed at all (as to which I 
reserve judgment), it is at the moment when they meet in the spark 
gap. This implies that the ends of each line of force pass along the 
conductor, ing with it an angle continually smaller and smaller, 
and at last vanishing altogether (fig. 2). In this way the geometrical 
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difficulties may be overcome, but certain physical questions remain 
unanswered. It is, perhaps, hypercritical to note that the 
height of Dr. Fleming’s loops is the same throughout the process of 
closing. This implies that, except in the immediate neighbourhood 
of the gap, the electric field remains unchanged throughout the 
meridian of the field until the closing of the first loop; an inference 
which I am sure Dr. Fleming would be the first to repudiate. 

I have dwelt somewhat at length on the discrepancies and vague- 
ness in treating this theory of closed loops, since it may be some 
justification for reopening the question. Were all authorities of 
one tale, it might be better to bottle up one’s doubts, to attribute 
one’s difficulties to imperfect understanding; but in face of these 
discrepancies it may not be presumptuous to ask for explanation, 
or even to hint at some scepticism. Apart from the contradictions 
above mentioned, there is a lack of any satisfactory explanation 
why these loops should go off at the speed of light, or at any other 

One would naturally expect a closed line of force merely 
to contract by ita own tension and go out, like the flame of a candle. 
In so doing it might set up electro-magnetic disturbances which 
would give rise to a wave, but that would be quite another story 
from the forcing outwards, the repuleions, pushings and flattenings 
of the authors I have quoted. Such notions, whether well or ill- 
founded, are entirely foreign to the idea of wave motion, a point 
of some importance when it is considered how closely the subject 
of Hertzian waves is linked with the undulatory theory of light. 

We are asked to believe, and most people who have considered 
the subject do believe, that radiant light consists of electro- 
magnetic waves of exceedingly small wave lengths, proceeding from 
bodies analogous to Hertzian oscillators of atomic dimensions, 
oriented in every direction. At first sight Prof. Fleming's picture 
of a succession of Rugby footballs kicked into space is much more 
suggestive of a corpuscular than of an undulatory theory. A little 
consideration modifies this first impression. The drawing is in 
section, and the solid figure is obtained by the revolution of the 
section about the oscillator. Consequently the loops are not 
rections of footballs, but of bicycle tires, which, as they expand 
outward, alsoexpand laterally and become more and more deflated, 
folding inwards on the inuer side. This is a queer sort of cor- 
puscle, but a number of them all in a tangle constitutes a still 
queerer representation of a wave front. 


Тнв NaTUBAL History or Loves or FoRcm. 


Seeing that an electric wave, aliter, a closed line of electric 
strain (or rather a pair of such lines) was directly derived from a 
line of force, though as different from it in function and habit as a 

y from a caterpillar, I thought it worth while to consider 
more particularly the nature of lines of force, in the hope that I 
might thereby clear up my bewilderment. In indicating what 
seems to me to be the way out, I shall have to go over some rather 
elementary ground, but I will try to avoid being tedious. 

Та the days when action at a distance was a credible hypothesis 
(only astronomers believe in it now, and they only tentatively and 


with many apologies) the electric potential at any point was, 


expressed by > 3, where Qj 9, &c., were charges positive or 
negative at distances rj, 73, &c., from the point, and the equation 
2 2 = A was the equation to an equi-potential surface. By 


\ 

varying a, a family of equi-potential surfaces could be obtained, 
and lines of force were lines in space which cut the whole series 
normally. Іа particular cases, as when there are but two charges 
equal in amount and opposite in sign, the surfaces and lives can be 
calculated and plot If the charges are on the surfaces of con- 
ductors, those surfaces are themselves equi-potential surfaces, and if 
they be of the same size and sbape, the configuration of the surfaces 
and the position of the lines are not altered by a transfer of charge 
from one of the conductors to the other.“ The difference of 
potential is changed, but if the successive surfaces be labelled 
as successive fractions of that difference, they remain in position 
5 for a small momentary disturbance during the transfer). 

e field also is weakened or strengthened, but ita configuration 


* Save in 80 far as the amount of the charge may slightly modify 
its distribution on the conductors. 


is the same. Of course, if the surfaces be labelled with their 
absolute values, say from 100 volts to — 100 volts, and then the 
difference of potential be dropped by one-half, all the surfaces above 
50 voltsor below — 50 will collapse on to the conductors, and other- 
will move outwards to take their place, the zero plane alone remains 
ing stationary. But even then it is not necessary to predicate any 
movement of the lines of force. The direction of the force at any 
point remains unchanged, its magnitude only has altered. 

Nor does the introduction of the idea of a medium in which there 
are stresses and strains along, and perpendicular to, the lines imply 
change in their position. It is quite possible to imagine the relaxa- 
tion of a strain without any other than molecular movement being 
implied, that movement taking place at the point where the strain 
isrelaxed. The notion of the sideway motion of lines of force is 
а convention following on the giving of each line (or tube) of force 
a value in terms of which the stresses are measured, and the 
assumption that each line is continuous and indestructible, save by 
its collapse to molecular dimensions. If we assume that the force, 
or displacement, at a point is measured in terms of the number of 
lines per square centimetre at that point, it is evident that the number 
of lines must be diminished or increased if the stress or strain is to be 
changed, and the onlv way in which their continuity can be pre- 
served, and they can remain lines of force, is by a sideway motion 
into and out of the space surrounding the point. There will be a 
flux into as well as out of the , and the difference registers 
the change. The lines and the motion of the lines serve as a 
calculating . mechanism, they are exceedingly convenient for this 
purpose and facilitate the construction of differential equations 
closely allied to those which occur in hydrodynamics (and it is 
always pleasant to find half your work done in advance); but for 
the physical changes that are taking place one must look not to the 
moving lines but to the spaces they are crowding and vacating. 
Your bank book tells you all about your balance at the bank and 
its fluctuations, but the burglar who steals the book does not acquire 
control over the account. 

If in ordinary mechanics we adopt the same methods we shall 
arrive at similar resulte. The tension of a rope, the stresses in a 
bow and bowstring,” or those in a fly-wheel might all be expressed 
in terms of pounds per rq. in. of section, and have directions varying 
in some of these cases from point to point. These might be repre- 
sented by lines of force of density varying from place to place, and 
any change in time, such as a slackening of the rope, з speeding up 
of the fly-wheel, could be expressed in terms of a sideway flux 
of lines of force. When a fly-wheel burste I suppose these lines 
of force shrink into the shaft, but no one cares what becomes of 
them. The mischief is done by the masses of iron they have 
abandoned. Similarly, when a spark discharges a Hertzian oscil- 
lator I suggest that we look for the origin of the electric wave, not 
in the collapsing lines of force, but in the strained ether suddenly 
released. 

Before I come to that, however, I wish to guard against a mie- 
conception. It may be that in emphasising the calculus function of 
lines of force I appear to ignore too much their objective reality. 


I shall be told that each stands on a definite charge 4th of a unit 
т 


charge, and ends in an equal negative charge (a few years ago this 
would have been put that a charge was the end of a line of force, 
but now it is a group of electrons); that it bas a tension all along 
it, and is subject to pressure, so that its motion isnot a mere register 
of changes, like a shifting line of light on a sheet of tin under 
distortion, but is rather that of a material body pushed and pulled 
about by forces. As to this latter point I prefer an agnostic atti- 
tude. If the lines of force have mass their dynamics constitute an 
exceedingly difficult problem. If they have no mass then any 
force applied to them will generate an infinite velocity in any 
finite time, however short. On the whole, I incline to the opinion 
that these tensions and pressures should be regarded as static, 
especially when their historical origin is taken into account 
When first action at a distance was repudiated, it became neces- 
sary to endow the lines of force with tension to account for the 
elementary fact that oppositely charged bodies attract one 
another. But a curved elastic line under tension would obviously 
contract until it became straight unless the pressure on its two 
sides were unequal. Action at a distance was deposed, or dead, 
but its laws, founded on experiment and calculation, were still on 
the statute book, and these required moved lines of force. Therefore 
it became necessary to invent a pressure ог repulsion between the 
lines. It is curious how little one hears of this pressure once it has 
served that purpose. 

Whether the motion of lines of force be itself an objective 
reality, or whether it be cnly a convention representing real 
physical changes, there is no question of the utility of this method 
of representation. Not only does it enable us to put the theory 
on a mathematical basis, but, even in its simpler opsigraphic form, 
it helps us to realise that electric energy travels mainly tbrough 
the dielectric, that a conductor is merely a guide, and that a 
current must needs start on the exterior surface of a conductor. It 
is a good exercise, but not always a very easy one, to picture some 
familiar electric process in terms of the march of lines of force. 
Take, for instance, the setting up of the electric field around a 


It is a pity that mathematical physics were unknown in the 
middle agee. I like to picture a meeting of the Royal Toxophilite 
Institution gravely discussing the flux of linesof force in a drawn bow 
when released, and the proportion of energy carried away with the 
arrow to that expended uselessly in heating the bow and fraying 
the string ; or devising bows of impossible cross section and design, to 
facilitate mathematical calculation — until interrupted by an 
incursion of Robin Hood and his merry men, with practical 
illustrations. 
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Hertz oscillator from the moment of closing the primary circuit to 
just before the spark. Most, people will be quite content to begin 
at the terminals of the secondary coil. 


ELECTRIC DISPLACEMENT AND DISPLACEMENT CURRENTS. 


When a material elastic body is slightly distorted, the displace- 
ment at any point is generally proportional to the distorting stress ; 
and if the constraint be suddenly removed, the body will vibrate 
about its position of equilibrium, and gradually come to rest. In 
the simpler cases, such as that of a pendulum or of a piece of watch- 
spring, the vibrations are isochronous, but where the strain is com- 
plex, and the elasticity of the body different in different directions, 
vibrations of many (and changing) periodicities may occur. The 
displacement is also in the direction of the stress as well as propor- 
tional to it, and of the same kind—a twist in consequence of a 
torque, elongation produced by tension, and so forth. By analogy, 
we should suppose the electrio displacement at any point in a 
dielectric to be a displacement of something, presumably an 
element of electric charge, in the direction of the line of force and 
through a distance proportional to the electric force at that point. 
Of course, it might be a twist about the line of force or any other 
sort of strain, such as the angular displacement of a polazited mole- 
cule, if the electric force be supposed to be a corresponding вігеве, 
bat essentially the meaning of the word is the same in electric asin 
mechanical science. 


Fic. 3. Ета. 4. 


This meaning is, bow ever, very carefully disguised in the text 
books :— 
What Maxwell called the electric displace ment in any direction at a point is 


the number of Faraday tubes which pass through a unit area through the 
point drawn at right-angles to that direction, the number being reckoned 


algebraically . . 


That is from Prof. J.J. Thomson's “Electricity and Matter,” and 
it is followed by an explanation of what reckoning algebraically 
meane. It is a very accurate and complete definition, and it 
leaves the student wondering how on earth a number of lines came 
to be called a displacement. The professor himself seems to 
sympathise with this feeling, for he goes on to say :— 


For my own part, I have found the conception of Faraday tubes to lend itself 
much more readily to the formation of a mental picture of the sses going 
on in an electric fleld than that of electrio displacement, and have for many 
years abandoned the latter method. 


I read that sentence with the greatest satisfaction: it is always 


8 pleasure to find some sign of human weakness in those wbom we 
are accustomed to regard as the leaders of scientific thought. But 
the definition is in reality only troublesome, because it tries to 
cover too much. It would be difficult to find & unit area in any 
practical case traversed by lines in two opposite directions, and no 
one wants, as s rule, to know tbe displacement in any direction, but 
the actual displacement. So the definition gets narrowed down to 
“ the density of the Faraday tubes at that point," and since the 
professor tells us that this is a measure of the tension of each tube, 
which tension, in turn, is equal to the intensity of the electric force, 
we get back to the mechanical idea of a displacement proportional 
to the force producing it, and can leave the tubes for the present 
out of account. 


ELECTRIC WAVES. 


Now let us consider what takes place when a Hertz‘an 
oscillator is being charged. As the potential difference between 
its antenne rises, the space eurrounding the pacillator is subject to 
electric strain, and along the lines of electric strain displacement 
currents flow. 

For the moment, to fix our ideas, suppose the displacement to 
be one of electric charges (or of electrons, if preferred) ehtangled 
in an elastic medium. The currents depend on the quanti! y of 
electricity in motion and on its velocity. Both these being small,. 
the currents are insignificant, as also are the magnetic fields asso- 
. ciated with them. But when discharge occurs the strain is relaxed 
with a rush. In a period of time compared with which a micro- 


seoond is tedious, these electric charges bave rushed back to their 


position of «qailibrium, and the replacement currents are large in 
spite of the smaliness of the charges. Associated with these 
currents there spring up in every part of the field magnetic whirle, 
which blend together and flash out into the undisturbed ether 
lying beyond it. Flash out at an extremely rapid rate, 
and therefore produce violent electric stresses and dis- 
placement currents therein in the opposite direction. These 
in turn generate magnetic fields which flash out into the next space, 
and so on, each excursion and retreat of the magnetic field passing 
on the electric stress and resulting current half a wave length (fig. 3). 
The resultant magnetic fields are annular, with the oscillator as axis, 
and their direction is reversed every half wave length. There ів а 
magnetic field also due to.the current in the oscillator itself, the 
direction of which is always opposed to that due to the displace- 


ment currents in the electrostatic field. Hence there is a further 
reason why rapid oscillation is necessary to the generation of electric 
waves; for were the oscillations slow, say, 1,000 per second, not 
only would the displacement currents be small, but the neighbcur- 
ing ether would be subject to the opposing force of the oscillator 
field before its displacement current could rise to any appreciable 
value. It would be like a mirror galvanometer subject to an 
alternating E.M F. and would not move at all. 

It here becomes necessary to explain how it is tbat there is no 
wave propagated in the direction of the conductors, since tbere 
must needs be displacement currents along those portions of the 
lines of force which are nearly perpendicular to the conductors. 

Consider a point P lying near the axis and a little beyond the end 
of one of the antenne (fig.4). The inductive effect of currentes such 
as 4, A on it would be to produce a displacement nearly perpendicular 
to the axis and away from it: That of в, в would also be nearly per- 
pendicular, would be somewhat less and be in the opposite di; ec- 
tion. There must also be taken into account the current due to 
the displacement in the line through P, and the induction from 
similar neigbbouring lines converging to a cusp at the end o of the 
antenna. These currente, bowever, are very small, and the dis- 
placement due to them, such as it is, opposes the displacement 
current through r. Exact calculation is not possible without a 
knowledge of the form and strength at each point of the electric 
field, and of the rate at which the magnetic field extends outward, 
but without any calculation it is clear that the forces at P very 
nearly cancel one another, and the resultant current is consequently 
small. The argument holds similarly for all points near the axis, 
and the effect is cumulative. For if tbe displacement currents 
induced are small, their magnetic fields will ia turn be weak; but 
such as they are they interfere with one another at the next step 
outwards, so that in a few waves' length at the most there will be no 
perceptible radiation over a considerable angular spaoe from the 
ends of the antenne. It might be worth while to try whether by 
intercepting the wave due to B, B by a shield, or turning it away 
by a priem, radiation could not be obtained along the axis. The 
prism would be preferable since the presence of a metallic shield 
would seriously distort the electric field of the oscillator. 

It does not follow that the angular space through which the 
wave quickly dies away is altogether free from electric wave dis- 
turbance. The length of the wave is great, and, therefore, there is 
considerable diffraction. Were the wave front spherical and the 
intensity equal in all directions, this would not affect tbe dis- 
tribution of the wave energy, but as the intensity fallsoff rapidly as 
we recede from the plane perpendicular to the air gap the wave 
front tends to spread laterally, and tbe Wings to approach one 
another until their distance is again comparable with a wave lengtb, 
when interference comes into play once more. The bending back 
of the alleged lines of electric strain” in their cake-walk across 
the Atlantic, as depicted in the text-books, really represents this 
effect of diffraction. 

Here, perhaps, we have the germ of the idea of those travelling 
closed lines of electric strain. If the wave were spherical and 
equally intense in all directions, there would be at half waves 
length distance throughout a series of waves, nodal spheres where the 
displacement currents would be zero and the electric strain a 
maximum. The section of these spheres by a plane through the 
oscillator would be circles (fig. 5). 


Кто. 5. Fic. 6. 


But, owing to diffraction, the propagation is not rectilinear 


except along the plane perpendicular to the oscillator through the 


spark gap; the wave surface is not spherical, and it is possible that 


` the front of one line of maximum strain turning over во as to 


intersect the following one might give rise to the notion of a closed 
line of force, and since the nodal surfaces must needs move with the 
speed of the wave, the machinery is provided for the repulsion ” 
of the locps with the speed of light. i 

In conclusion, the points which I wish to empbasise are :— 

1. That there is no evidence of any ''decussation," “ snapping 
off,” or ‘nipping off ” of the collapsing lines of force; nor of their 
crossing one another. 

2. That the collapse is a mathematical fiction convenient for 
purposes of calculation; and that to associate the ideas of inertia 
and energy with it is like talking of the inertia of a column of 
figures or the toughness of a differential equation. 

3. That the origin of an electric wave is the relaxation of the 
strain in the ether around the oscillator. Too much importance 
is attached to the current in the oscillator itself, the function of 
which is to build up the electrostatic field. The study of the form 
of the field is probably the true clue to the devising of means for 
directed wave propagation. The explanation given by Dr. Flemin 
of the effect of using antenra inclined at an acute angle, or paralle 
to one another (fig. 6), which practically comes to saying 
that this arrangement gives the collapsing loop № better take 
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off for its jump into space, seems to me quite inadequate. More- 
over, it ignores the whole electrostatic field except that infinitesimal 
part which lies in the plane of the antenne. N 
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ELECTRIC CULTURE. . 


Ox Friday last Мг: B. Н. Thwaite.read а paper before tbe Royal 
Botanic Society, describing the new experimental installation 
which he bas carried out at the Royal Botanic Gardens, Regent's 
Park. The author divided. the early workers on this subject into 
those who utilised the effects of the arc light on the leaves of 
plants, and those who applied electrostatic stimuli to the plant 
and to the roots and stalks, in association with solar light; he then 
briefly tummarised the results of their investigations, and ex- 
plained. the function of chlorophyll in the transformation. of 
inorganio matter into organic products under the influence of light 
of suitable quality. 


" Whilst it may be broadly suggested that lunar and earth | 


electric currents appear to energise in the direction of restoring 
minerals back from their organic state or association to their 
mineral state, solar electric energy appears to be directed to the 
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conversion of minerals into constituent elements, making up 
organic compounds necessary for tbe generation or creation of 
organic (animal and vegetable) activity summarised by the ex- 
pression Life.” | 

After further discussing tbe biological phenomena which 
characterise plant growth, Mr. Thwaite concludes that if a near 
imitation of natural forces is to be secured for the artificial culti- 
vation of plants and independently of the sun or weather, the 
aet agents must be assembled and barnessed for the common 
о :— 

"A —An ample supply of violet or chemically active rays pro- 
jected from powerful arc lights. 

"B.—A supply of electrostatic current for atmospheric and root 
electrification. 

"C.—The plant environment of an atmosphere containing 
moisture and CO, in the proportions common to the most fertile 
55 th and at temperatures within the limite of 70° F. and 

" D.—An ideal fertilising agent. 

" E.—An ample supply of water for the roots.” 


The system of electric culture about to be p to a practical test 
is designed to produce the condition specified, on a sufficiently larga 
scale. The necessary heat and actinic light, as well as the carbon 
dioxide, moisture and ni n fertiliser in the form of ammonia 
sulphate, are to be derived from coal; on the perfection of the 
combustion of the coal or fuel used depends the entire economy of 
the system," and this perfection can only be secured by converting 
the carbon into a gaseous condition. 

These conditions are fulfilled by the employ ment of a suction gas 
producer and gas engine, whereby perfect combustion is attained 
simultaneously with the development of power, which is converted 
into electrical energy. The heat absorbed by tbe cooling water in 
the cylinder jacket is utilised for the purpose of heating the air in 
the glass house by means of circulating pipes, and the heat carried 
off in the exhaust gases is similarly employed by leading them, 
after purification, through earthenware junction pipes into the glass 
house, with outlets st suitablo points, so that, at the same time, 
carbon dioxide, water vapour, oxygen and nitrogen are supplied 
in a heated condition to the plants, with suitable regulating devic 
at the points of outlet or discharge. 

The author divides the heat energy of the coal as follows: 30 per 
cent. to power production, 30. per cent. to jacket water, and 30: per 
cent. to waste gases for heating purposes, the balance of 10 per cent. 
being absorbed in generating the gas and in dissociating the water 
introduced into the producer into hydrogen and oxygen, which after-. 
wards recombine and pass with the exhaust gases into the glass 
house as moisture. The gases are desulphurised, both before and 
after combustion, with bog- iron ore. The electrical energy generated 
is used for feeding the arc lights. An electrostatic machine driven: 
from the gas engine shaft supplies energy which is diecharged by 
points located along the planta, the object being the electrification, 
not only of the air of the glass house, but of the plants and their. 
roots as well. | ; 

The power and heat developed and the proportion of moisture 
are easily controlled. The arc lights are equipped with special 
reflector hoods, confining the beam of light within narrow limite of 
concentration ; the open end of the hood is closed in with a water 
screen, to secure ав near an imitation of natural solar effect as 
possible, and to limit the effect of the ultra-red rays. The water 
can be coloured if desired. The hood is provided with a chimney 
to carry off the nitrous oxides that may be produced. The arc 
lights are constantly and almost imperceptibly moved to and fro 
along the entire length of the glass house by ап electrical 
traveller. 

The installation will permit a wide range of experiments to be 
made, with a view to determining the conditions to secure the 
maximum degree of acceleration of plant growth with the most 
perfect quality and augmentation of weight of the producte. The 
power of producing fruit at any period of the year was successfully 
attained by Sir William Siemens with a comparatively primitive 
installation, and the triple combination of water-screened arc light, 
electrostatic stimulus and highly fertilising atmosphere will, it is 
hoped, secure still better results. Whether the application of 
electric culture will be extended to field work is a question for the 
future. | 


Heating with Exhaust Steam.—A frequently re- 
curring subject of interest in American papers is that of methods 
of heating offices and buildings. Present English climatic condi- 
tions almost justify a reference to the matter. А paper recently 
read before the Ohio Society of. Mechanical, Electrical and Steam 
Engineers, by Mr. F. W. Ballard, entitled ‘Steam Power т. Gas 
Power,” deals entirely with the advantages to the steam engine 
from using exhaust steam heating. In those parts of the paper 
where the author deals exclusively with the facts of steam heating. 
he is on safe ground, and pute forward some interesting details 
which apply, so far as English conditions are concerned, to factories 
and offices where steam power is used. 

“І find in practice that, on an average, when a full head of 
exhaust steam is maintained upon the radiators, about 250 heat 
units are radiated per hour per sq. ft. of radiation. This amount 
is approximately correct as per Carpenter's tables. when the differ- 


ence between the temperature of the radiator and the air in the 


room is 150°. According to the same authority, the amount of 
steam condensed per hour per tq ft. of radiation would be about 
0:25 lb., or, in other words, 1 lb. of steam would supply 4 sq. ft. of 
radiation. 

“Т find in practice, however, that in using exhaust steam, 1 lb. 
wil supply only &bout 3 sq. ft. of radiation. Assuming this 
amount to be correct, and that the engines in the power plant will 
consume 30 lb. of steam per H.P.-hour, then 1-H.P. capacity in the 
power plant would furnish exhaust steam enough to heat 
450 aq. ft. of offices, 600 sq. ft. in the factory, and 900 вд. ft. in tke 
warehouse." 

The sections of the paper presumed to be comparative are 
deficient in detail, partly because the author is content to quote 
prices for coal and natural gas only of high thermal value, and does 
not consider producer gas; and partly because no actoal figures 
derived from practical working are put forward. Asthe author indi- 
cates, the best solution would consist in passing part of the heated 
circulation water from the jackets through a tubular heater, heated 
by the exhaust gases. The emphasis which Mr. Ballard places upcn 
heating as an adjunct to the power plant is justifiable in countries 
possessing protracted periods of intense cold, or in manufactaring 
operations in which large volumes of liquid bave to be heated to 
about 200° F. Otherwise heating of premises is a mere incident, 
and the first concern of the manufacturer is cheap power. 
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МЕМ PATENTS APPLIED FOR. 1907. 


Compiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


1.1974. Improvements in and relating to the treatment of refracto 
materials by electricity." Ввіті8н Тномвом-Носвтом Co., LTD. (Gene 
Electric Co., United States.) (Date applied for under Rule 6 of the Patents 
Rules, 1906, January 16th, 1907.) July 17th. 

16,189. “ Improvements in fixing the terminals and contact-pieces of electrical 
fittings." Н. Bxvis and F. M. CHAPMAN. July 15th. 


16,191. "New or improved automatic electro-magnetic switch or cut-out for 
коон charged conductors in overhead systems of electric traction or 
the like.” . BABRACLOUGH. July 15th. . 

10,227. “ Means for controlling the supply of electricity at a distance." W. 
Comm. July 16th. 

16.985. “ vements in and relating to electric light and bell fittings.” 
H. V. Pears. July 16th. 

16,251. Improvementa in insulating conduits for electric wires." А. P. 
Німаку. July 16th. (Complete.) 

8 „ Electric switoh- operating device." P. Roscstx. July 16th. (Com 
plete.) 

46,268. Earphone.“ A. J. Нсік. July 16th. 


16.272. Safety attachment for the raising of sunken submarines to the 
surface and telephoning thereto." B. H. LMO. July 16th. 


18.2986. Improvementa in or relating to signals on electric and other 
vehicles for the prevention of accidents to passengers or pedestrians." C. J. 
Sutton and J. Rupp. July 16th. 

16,901. New form of electric lamp for lighthouse apparatus.“ С. A. 
Srevenson. July 16th. (Complete.) к 

16,897. ~“ Improvements in electro-pneumatic track channelers." H. W. 
Laze. (Ingersol-Rand Co., United States.) July 16th. (Complete.) 


16,894. “ Improvements in printing telegraphs.” Sizmens Bros. & Co., 
LTD., and G. S. GanasroN. July 16th. | 

16,346. l in electrical systems of distribution.” W. A. 
TURBAYNE. te applied for under Patente Act, 1901, July 2th, 1906, 
being date of applica in United States.) July 16th. (Complete.) 


16,800. Improvements in and relating to electric batteries. Н. De MARTIS 
and Н. О. Tuomas. July 16th. 

16,364. Improvements in automatic multiple fuse blocks." W. C. Mayo 
and J. HovuLEHAX. July 16th. 

16,966. * Improvements in starters for electric motors." W. C. Mayo and 
J. Hovutenan. (Date applied for under Patenta Act, 1901, Fel ruary 11th, 1907, 
being date of application in United States.) July 16th. (Complete.) 


Pa "Improvements in electric switches." 8. О. Cowprzz-CoLEs. July 
th. | 


16,872. Improved method of and means for applying insulating material to 
electric cables, parta of electric generators or motors and the like.” H. 
McPHair, July 16th. 

16.388. Improvements in electric light carriers or fittings." Н. M. APPLE- 
YARD and E. Ошоо. July 17th. 

16,886. ''Improvement in starting awitches for electrical motors." F. J.A. 
MarrHEWS. July 17th. 

16,998. ‘* New or improved appliance for electrical or mechanical massage.“ 
J. C. M. Moore. July 17th. * 

16,404. ''Improvementa in or relating to electric ‘contact-breakers, - 
cularly for use with internal combustion engines." J. Миивсвм. July 17th. 


16.402. Improvements in telephonic transmitters and translators." W. J. 
RickETS. July 17th. 

16,481. ‘‘ Improvements in connection with incandescence electric lamps.“ 
С. Н. Stearn and С F.Tornam. July 17th. 

16,450. Improvements in electric motor control." F. A. Ретсн, F. Duncan 
and O. C. F. Kina. July 18th. 
. 16,461. ''Improvements in or connected with devices for making and break- 
ing electric contacts." F. Н. VaRLxv. July 18th. 


18.481. Improvements in oscillographs." J. T. Inwix. July 18th. 


16,485. Improvements relating to appliances for regulating or controlling 
and measuring electric currents." R. LENNER. July 18th. 


16.500. vements relating to electric self-winding clocks." W. E. 
Lage. (C. E. ord, United States.) July 18th. (Complete.) 


16,503. Improved method of attaching tungsten filaments in electric glow 
lamps." DEUTSCHE Олвоіоныснт Акт.-Обкв. (Auerges}. (Date applied for 
under Patents Act, 1901, May 6th, 1907, being date of application in Germany). 
July 18th. (Complete.) 

16.508. Improvements relating to mouthpieces for telephones, speaking 
tubes and the Hike." G. W. BEcHEBAZ. July Isch. б | 

16,518. Apparatus for cooling electric machinery." W. L. Wise. (C. О. 
Mailloux, U.8.) July 18th. (Complete.) 

16,529. ‘‘ Improvements in and relating to alternating-current electric motor 
ofthe commutator type." ALLGEMKINE ÉLEKTRICITATS Ges. (Date applied for 
under Patents A » July 19th, 1906, being date of application in Germany.) 
July 18th. (Complete). 

16,581. “Improvements in and relating to supports for the filaments of 
electric incandescent lamps." Ввітівн THomson-Hovuston Co., LTD. (General 
Electric Co., United States.) July 18th. 

16.586. Improved form of telephone or other message recorder." E. E. 
Moore and W. PowrEs. July 19th. 

16,558. “ парготешевщ relating to electrical testing apparatus.“ С. Т. 
GAMBRELL and T. E. GAMBRELL. July 19th. 

16.559. Improvements in electrically-driven tire inflaters." C. R. WHIPPLE. 
July 19th. . | 

16,571. “Improvements in electrical measuring instruments.” О. D. Lucas. 
July 19th. ` S i - . 

16,574. “ Improvements in electrical switches.” A. P. LUNDBERG, G. C. 
LuwpBERG and P. A. LUNDBERG, July 19th. (Complete.) 


16,577. Improvements in fittings for supporting electric conductors.” Т. 
Восаноі2. July 10th. (Complete.) 

16.582. Improvement in controlling switches for electric trains." SIEMENS 
ScHUCKERT-WERKE О.м.в.Н. (Date lied for under Patents Act, 1901, July 
28th, 1906, being date of application in many.) July 19th. (Complete.) 


‘one „improvements in electric clock systems." А. R. Urwamb. July 


‚ 16,586. ‘Improvements in or connected with washers and terminals or the 
like for electrical work." G. H. BARTLETT. July 19th. 


А Improved electrically propelled vehicle." H. P. ScHREIBER, July 


16.615. Improvements in and relating to protective devices for electric 
distribution systems." British Тномвом-Носвтон Co., Lrp., E. B. WEDMORE, 
and W. Р. Нлміух. July l9tk. 


16.616. Improvements in and relating to filaments for electric lamps." 
PIA IB T HOMIUXHOUSTOS Co., тр. (General Electric Co., United States.) 

uly " { 

16,007. “ Improvements in and relating to filaments for electric lamps.“ 


пали BOMEN HOLAT Co., LTD. (General Electric Co., United States ) 
uly lyth. 


16,618. ‘Improvements in and relating to transformers and controlling 
a atus therefor.” ALLGEMEINE ELEKTRiCITATS Ges. (Date applied for 
under Patents Act, 1901, July 19th, 1906, being date of application in Germany.) 
July 19th. (Complete.) 

16.640. Method of obtaining power from running cable for sory onus air 
for compressed-air motors fitted to tramway cars." А. H. BLacr. July 20th. 

16,619. “ Electrical device for the automatic control of time signals of electric 
light circuits." Е. С. WEBBER. July 90th. | 

18.644. Tyro vemenia in electrical devices for exhibiting advertisements.” 
C. C. Hewett, R. T. Вмітн and W. F. Foster. July 20th. 

16,675. * Improved magnetico ore separator." G.W. LUNDBERG and A.G. 
HOoLMBERG. July 90th. (Complete.) 

16,680. ‘‘ Improvements in apparatus for conveying sound and the like." 
F. G. Barnes and H. C. Braun. July 90th. 

16,696. ‘ Improvements in or relating to electrically heated apparatus suitable 
for cooking and other purposes.” A. F. Barry. July 30th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these be obtained of Mesars. W. P. 
Tuomrson & Co., 899, Wen Holborn, WO” and at Liverpool, price, post 
free, 9d. (in stampe). 


1906. 


Dynamo-Exgcrric MacMiMES. J. X. Johnson. (Felten & Guilleaume Lahmeyer- 
werke Akt.-Ges.) 7,920. April 2nd. 

Continuous ELECTROLYSIS. G. Rambaldini. 8,080. April 8rd. (Date applied 
for under International Convention, April 8rd, 1905.) 

РАвтү-Ілик TELEPHONE Systems. H. J. Roberts. 10,218. May ist. (Date 
applied for under International Convention, May lst, 1906.) 

Exgotric Arc Lamps. W. J. Davy. 14,800. June 28th. 

ELECTROLYTIC DiapHRacms. І. L. Roberts. 14,922. June 30th. 

ØLECTRICAL Connections or Motor ROAD VBHICLES HAVING ELBCTRO-MECHANICAL 
Prorutsion. Н. Pieper. 15,178. July 4th. 


ELEOTRO-MECHANICALLY PROPELLED VEHICLKS HAVING ELECTRIC Этовлек. H. 
Pieper. 15,180. July 4th. 

Iexrrion or IxTERNAL ComBusTioxn Exoiwxs. М, Kemp-Welch and P. Lyle. 
15,412. July 6th. 

ELECTRIC VULCAN18ING APPARATUS. L. Binko and Phoenix Electric Heating Co. 
15,499. July 9th. 

REGULATION oF ELECTRIC CURRENTS Sur TO LARGE FLUOCTUATIOXNS OF LOAD. 
M. J. EK. Tilney. 15,988. July 14th. 


Marre 9 APPLIANCES. Stothert & Pitt, Ltd., and C. R. Heath. 16,348. 

uly М 

Process РОВ THE Rarm Ркоростіох or ELECTROTYPES. S. О. Cowper-Coles. 
17,617. August 4th. 

Івигттои MECHANISM OF INTERNAL COMBUSTION Mortons, PARTICULARLY APPLICABLE 
to Morons rog Мотов CycLes. J. C. Owers. 17,884. August 9th. 


Rorany Ban ELECTRICAL IGNITION FOR IxTERMAL ComBUsTION ENGINES. G- 
Anderson & Со. (1905), Ltd., and J. A. Roes. 17,946. August 10th. 

MEANS ғов THE REGULATION OF ELECTRICAL MacHines. J. V. Johnson. (Felten 
and Guilleaume Lahmeyerwerke Akt.-Ges.) 18,156. August 18th. 


Югвствіс Ran. war Systems. British Thomson-Houston Co. (Kintner.) 18,279 
August 14th. 


Corks or AMO-ELkcTRIC Mm, TRANSFORMERS AND THE LIKE, HAVING 
VENTILATING Sraces THEREIN. Н.Н. Mavor and Mavor & Coulson, Ltd. 
18,818. August 15th. 


ELECTRIC BWITCHES FOR TELEPHONES. К. Weman. 18,889. August 93га. 

ELECTRIC TRANSFORMERS AND THE LIKE. British Thomson-Houston Co. (Gene- 
ral Eleotrio Co., U. B. A.) 20,806. September 18th. 

ELEcraio BwrrcHES. Н. Hirst and H. T. Harrison. 921,068. September 22nd. 

WALL CONNECTIONS AND THE LIKE FOR ELECTRIC LiourING, HaATING AND POWER 
Ровровев. А. P. Lundberg, G. C. Lundberg and P. A. Lundberg. 21,891. 
September 27th. 

ELECTRICAL CELLS. E. Gersabeck. $92,182. October 6th. 


MAGNETISING THE EDGE oF THE BLADE ОР A Razor on ШКЕ CUTTING INSTRUMENT. 
J. B. Hilliard. 22, 155. October 8th. 

VENTILATION OF THE CORES OF DyNAMOB, TRANSFORMERS AND OTHER ELECTRICAL 
MacHiMES. P. A. Lange. 22,497. October llth. 

DvwAMo-ELEOTRIC MacHiXES. British Toomson-Houston Co. (General Electric 
Oo., U. S. A.) 22,625. October 12th. 

ELECTRIC CURRENT CoLLECTING Dzvicks rog RAILWAY OR OTHER VEHICLES. 
British Thomson-Houston Co. (General Electrio Co., U.S.A.) 22,795. 
October 15th. 

AcTIVE MATERIALS FOR ÉLECTRIC ACCUMULATORS. H. Leitner. 28,418. Octo 
ber 22nd. : 


ELEcTRIC Ілөнтімо Deviors FOR THEATRES AND THE LIKE. W. P. Thomp 
' . (Firm of Schwabe & Co.) 23,427. October nd. 


ELECTRIC Vent BEaLING TuBEs ов Primers, King's Norton Metal Co., T. A. 
Bayliss and Н. M. Smith. 21,270. October 818%. 


MARINERS’ Compasses. L. W. P. Chetwynd. 25,9606. November 16th. 


CONTROL or тна IGNITION IN InTERNAL ComBusTION ENGINES. A. Jack. 26,154 
November 19th. 


Ianrriox GEAR ғов INTERNAL Сомвовтох Exorxks. L. R. L. Squire. 27,885. 
December 6th. 


ELECTRIC Авс Lamps. H.J.J.Jaburg. 29,304. December 24th. 


1907. 


ErLkcrRIO ImDUOTION F'URNACES. Вос. des Procedes Gin Pour la Metallurgie 


Electrique. 1,080. J manay 15th. (Date applied for under International 
Convention, March 7tb, 1906.) 

DEVICE ror ІоМІТІКО A Gas ов GASEOUB MIXTURE BY MEANS OF ELECTRIC SPARKS. 
E. C. R. Marks. (Akt.-Ges. für Automatische Zund und Losch Apperate.) 
1,901. Janusry 16th. 


STARTING AND REGULATION OF ELkcTRIC Motors. Siemens-Schuckertwerke Ges. 
1,248. January 17th. (Date applied for under International Convention, 
February 3rd, 1906.) 

THERMAL ELEOTRIO Coxtact-Mazina Юетісвв. F. W. Francombe. 2,106. 

January 251}. 

Свожив ов Covers or ÉLkcTRIO Furnaces. R. В. Ransford. (Soc. Anon, Electro- 
metallurgique procédes Paul Girod). 8,476. February 9th. 

Evectric Wave METERS. S. Eisenstein. 893,088. February 13th. 

ELECTRODE FOR SPARKING Pas. J. Aldigier. 4,667. February 28th. 

Execraic TRANSFORMER Furnaces. E. A. A. Gronwall, А. R. Lindblad and О. 
Stalhane. 6,193. March 14th. | 


ARMATURES OF MON To-ELECIRIO AND LIKE Machines. К. Glossel and L. 
Littmann. 7,300. March 27th. $ 


Росккт MAGNETIC Compasses. S. 8. Lawrence. 10,522. May 6th. ‘ 
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'part of the subject matter. 


No. 1,550. 


THE L.G.B. AND THE ACCOUNTS OF 


LOCAL AUTHORITIES. 


For eighteen months past a Departmental Committee of the 
Local Government Board has had under consideration the 
Accounts of Local Authorities for the purpose of recom- 
mending a complete revision, in order that such accounts 
may be rendered in a simpler and more intelligible form 
than those prevailing at the present day. An exhaustive 
report has been prepared and presented to both Houses of 
Parliament, dealing with the systems on which the accounts. 
of local authorities in England and Wales are at present 
kept, and the system upon which they should be kept, 
together with standard forms of abstracts of accounts for 
publication. 

The arduous work of this Committee calls for the com- 
mendation of all local authorities who are anxious to show 
the financial position of their various departments in its 
truest form, as the principles of finance enunciated in the 
report are sound and businesslike. It is our intention in 
following issues to deal with the whole of the report, 
inasmuch as it relates to Electricity Undertakings, with 
the object of placing before engineers and members 
of committees our conception of the meaning of the 
various propositions, and of suggesting modifications where 
we think that such would be beneficial to the undertakings 
concerned. 

We sincerely trust that the report will not be adopted in 
its entirety, as several matters, particularly the Standard 
Form of Abstract of Electricity Accounts, require con- 
siderable amendment, and we suggest that the Institution of 
Electrical Engineers, the Incorporated Municipal Electrical 
Association, and the Associated Municipal Electrical Engi- 
neers (Greater London) should take steps to publish com- 
mentaries upon the report, and to bring their influence to 
bear upon their representatives in Parliament in order that 
the same may have due consideration. 

Coincidently with the issue of this report, we published a 
leading article (July 26th, page 121) dealing with the 
principle of “income and expenditure" as applied to the 
repayment of loans, which has an important bearing upon 
The question of Depreciation ” 
has also met with considerable attention at our hands, and 
we are glad to notice that prominence is given to this 
important subject by the L.G.B. Committee. We 
entirely disagree with the proposition laid down in 
paragraph 59 of the report, and think that the true 
solution to the difficulty will be found in our issues of 
June 21st and 28th, 1907. We also find that several of 
the subjects recommended by us for consideration by the 
A.M.E.E. (Greater London) in our issue of August 2nd ш 
been deemed worthy of mention. 

We are pleased to note that “accurate cost accounts 
must be kept,” for in these words is summed up the 
foundation of the whole financial fabric. In no other 
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industrial undertaking are **accurate cost accounts" more 
necessary than in an electricity undertaking, and their value 
is far beyond the ken of а L. G. B. Committee. The com- 
plex nature of the bases of charges for the supply of energy 
has rendered it imperative, apart from all principles of 
accountancy, that accurate and diversified costs must be 
known and familiar to every central station engineer and 
manager, and it is welcome news that accurate cost 
accounts" in future will be made compulsory. But having 
issued its mandate, the Committee has stopped there; no 
indication is given of any system which, by amplification, 
could become adaptable to the exigencies of individual 
undertakings— this, of course, would have been beyond the 
scope of its deliberations ; however, the subject comes well 
within the range of such associations as we have referred 
to herein and from time to time. We hope to publish 
in the course of the next few months a system of 
Accurate Cost Keeping," which ів not based upon theory 
alone, but has been in actual practice for over three years 
in a metropolitan borough undertaking, whose low costs 
and-charges testify to the utility of the system. 

Reviewing the Report of the L.G.B. Departmental Com- 
mittee as a whole, the recommendations are admirable, and will 
have a salutary effect upon municipal electricity undertakings 
in general, provided that proper Government supervision is 
enforced ; but we fear, unless reform is introduced into the 
system of audit, that a number of the good principles will 
never operate. We should like to see, in the near future, 
Government audit officers specialising the various departments 
of local authorities. We do not see why а specialist in, say, 
electricity and dust destructor accounts should not pay an 
audit visit to each local authority every three months, so 
that, at the general audit for the year, a vast amount 
of detail work could be dispensed with, and the 
recommendation embodied in paragraph 82, relating 
to prompt posting of the accounts, could be carried 
into effect. It eo happens, at the present time, in 
the metropolitan area, that the andit of the accounts of the 
last borough on the roster is barely completed before the 
commencement of a second new financial year, and as the 
accounts are not authentic until after audit, any previously 
published abstract of accounts relating to trading depart- 
ments is generally subject to considerable alteration, and is, 
therefore, misleading. It is important that every electricity 
undertaking should publish annual accounts, duly audited, 
before the end of June following the close of the financial 
year, and we trust that the Local Government Board will 
take steps to carry out the recommendation in paragraph 82. 


ALTHOUGH not dealing primarily, or 

Ir even specifically, with education in science, 

on Education, the address delivered by Sir Philip Magnus, 
M.P., to the Educational Science Section 

of the British Association last week at Leicester contains 
much matter of interest to all persons of scientific 
training. The title given by Sir Philip to his paper 
was “The Application of Scientific Methods to Educational 
Problems.” The author began by expressing a doubt 
whether education had yet reached a stage in which it 
could be rightfully designated a science—that is to say, 
if the word science were used to signify any collection of 


facts and principles so organised as to confer upon the 
adept a power of prophecy. On the other hand, Sir 
Philip Magnus held that the methods of scientific inquiry 
applicable to other branches of knowledge were equally 


applicable to the elucidation of educational problems. For 


example, the question of environment in education was one to 


which too little attention had hitherto been given, for it was 


incorrect to regard primary education merely as a means of 
drawing out and strengthening a child's faculties, when, ав 
a fact, it was rather a method of training those faculties 
to suit the pupil’s future relationship to the field, the 
workshop and the home. Education, indeed, was a 


* relation," and therefore a system suited to one country was 


not necessarily suited to another; the systems which were 
most probably utilisable with profit in this country were 
such as had been elaborated in the newer British Colonies 
and countries untrammelled by traditions of the past. Sir 
Philip Magnus went on to point out the difficulties attaching 
to the progress of primary education in this country, in view 
of the fact that secondary education had preceded it by 


several centuries, 80 that, to quote a remark made at a recent. 


meeting of the National Education Association, our nation 
now found itself attempting to draw the democratic horse 


of primary education by means of the aristocratic cart of 


secondary. In some respects even there had been a retro- 
gressive movement in primary education. In the old days, 


when only a limited portion of the population could read or 
write, and when a careless thinker might have imagined 


education to be restricted to persons who afterwards became 
clergymen, physicians and lawyers, the bulk of the populace 
were actually educated in the hard school of Nature, by 
experience, and by the invaluable plan of apprenticeship.. 
Nature was the most exacting and merciless of teachers, 
and the obstacles her pupils had to overcome com- 
pelled them to think, the most difficult of all occupations. 


Since the time when educution had been taken out of 


Nature's hands and placed in those of teachers and boards 
of education, the descendants of those children who erst- 
while were taught in the field, the workshop and the home, 
were confined within the cloistered seclusion of the modern 
elementary school; and the spontaneous development of 
activity which naturally began in earliest infancy was 
arrested by means of an artificial literary training. Coming 
more closely into contact with his subject, and almost, it. 
might seem, deigning to attack an article that appeared 
Some time ago in one of our leading reviews, where an 
author who, we believe, is a gourmet of European repute, 
ventured to state that cookery was a pure art, hindered in 
its development by the erroneous notion that it had a 
scientific basis, Sir Philip Magnus dealt at length with the 
valuable practical lessons that might be learnt by any intel- 
ligent child from practical classes in cooking. The author 
quoted with marked approbation a letter printed a few 
weeks ago in the Morning Post from the pen of an anony- 
mous teacher, who argued that cookery teaches unforgettable 
lessons of cleanliness and order, of quickness and deftness in 
movement, and he very fairly appended the question whether 
the teaching of grammar, or the analysis of sentences, could 
provide lessons of equal value in quickening the intelligence 
of young children. | 

Speaking of secondary education, Sir Philip Magnus was 
quite prepared to admit the justice of the word chaos ав 
applied, even by the Board of Education itself, to the 
development of secondary education in our country, and he 
added that perhaps the -limax of unscientific thinking was 
reached in the scheme, now happily abandoned, for founding 
a new university in Dublin on the lines suggested by Mr. 
Bryce in his famous speech of January last. Even the 
Inspectors engaged by the Board of Education did not: 
escape Sir Philip Magnus’s lash ; for he said that until they 
could be brought to realise that the aim and purpose of 
practical instruction in primary schools was to train the 
intelligence through familiar occupations, to show how 
scientific method might be usefally applied in ordinary 
pursuits, and how valuable manipulative skill might thus be: 
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incidentally 
bad learnt the most elementary principles of their own 
profession. 


THE easing in the price of copper 
(anticipated in these notes for April) 
which is now taking place, thongh apparently fairly 
thorough, is characterised by the nervous jerkiness which 
denotes rather the influence of exchange operations than a 
Bübstantial result founded on natural trading. The 29th 
of June saw the price of Standard at £96 10s., by 
July 15th it had dropped to £94 10s., and the month closed 
with a drop below £90. Visible supplies at the end of June 
were 12,298 tons, rising to 12,700 for mid-month, and 
inclined to increase. Re-shipments to America have dropped 
steadily since January, into which may be read an indica- 
tion that the supplies in that country are proving sufficient. 
On the whole, however, supplies must still be considered 
decidedly low, and buyers will doubtless proceed with 
caution for fear of causing another squeeze in the prices. 
The market anticipations, as evinced by the price for three 
months (£86) do not forecast difficulty in this direction at 
present, but until supplies begin to show up on the surface, 
little confidence can be placed in the permanency of any 

n. 

It is somewhat depressing to learn that the mid-month 
fall was largely due to the reduction in price of electrolytic 
by two large American producers, as, although this was 
probably brought about by trade conditions, movements of 
this kind are capable of delay or revocation calculated to 
increase the difficulty of the situation for consumers. 


Copper. 


THE Patents Bill now before Parlia- 
ment has been amended by the Standing 
Committee so as to empower the 
Comptroller, if' he is satisfied that the invention claimed has 
been wholly claimed or described in a prior specification, to 
refuse to grant a patent. ' 

A memorial objecting to this amendment is, we under- 
stand, being extensively signed by scientific and technical 
men who propose to send a deputation to the President of 
the Board of Trade. 

Judging from a letter published in the Times and signed, 
we presume, by some of the memorialists, it is to be con- 
tended that this amendment of the Bill is most dangerous 
and undesirable in the public interest. It would be interest- 
ing to know whether that section of the public which is moat 
interested in preventing the granting of invalid patente, 
namely, the manufacturer who is not a patentee, and the 
consuiner who has to pay the increased price for the patented 
article, will be represented on the deputation. - 

The arguments in the letter to the Times already referred 
to, appear to us to ignore completely the public interest, and 
to advocate rather the granting of illegal monopolies to 
individuals for inventions which have become public pro- 
perty. We can only suppose that some of the eminent men 
who have signed the letter have not fully considered the 
question. 

For example, it is said that the Comptroller having power 
under the present Patents Act to insert references to antici- 
pating cases, “it is, therefore, quite impossible for an 
applicant to deceive the public as to the novelty of his in- 
vention, or to conceal from the public any alleged antici- 
pation. If the invention be really anticipated the applicant’s 
specification will at once condemn his patent, and the grant 
can do no harm.” ‘This evidently does not apply to the 
patentee who proposes to manufacture his own patent, and 
wishes to his manufactured articles as “patented " for 
trade purposes. Nor does it apply to the blackmailing 
or * privateer patents, which are used to extort royalties. 
There is evidence that these royalties are often paid to avoid 
the worry and expense of contesting the matter in the Law 
Courts. But the signatories to the Times letter justify their 


The Patents 
Bill. 


aoquired, it did not seem that they themselves . 


pn by the astounding proposition that “a patent which 
eads to the introduction of an article not previously on the 
market conduces to industrial activity and employment of 
workpeople, and therefore is advantageous to the com- 
munity, even should the patent subsequently prove to be 
invalid.” The signatories evidently believe in the repeal of 
the Statute of Monopolies. The question will arise: How is 
the fortunate individual to be selected who is to receive this 
gift of public property ? 

In 1905, 1,308 applications for patents were reported to 
be wholly anticipated, and patents were granted, at the 
5 of the applicants, on a considerable number of 
these. 

The Times letter exaggerates, as is usual in the case of 
inventors, the risk of a patent for a valuable invention 
being refused by the Comptroller. Considering that the 
Comptroller is assisted by a highly trained technical staff, 
and that there is an appeal from the Comptroller to the Law 
Officer, the risk, we think, can be taken as negligible. 
Germany, the United States, and nearly all great industrial 
countries reserve the power of refusing patente for inventions 
that are not new, and no irreparable injury has resulted to 
the industries of these countries. 

We hope that Mr. Lloyd-George will remember that the 
interests of the great mass of the public are not represented 
by these memorialists, and that he will hesitate before he 
removes a provision from his Bill which will protect the 
public from becoming the prey of the privateer patentee. 


The New Electrolytic Alkali Works at Niagara Falls. 
—The main object. of an electrolytic cell for the decomposition of 
alkali chlorides should be to counteract the tendency towards 
recombination of the caustic alkali formed at the cathode with the 
chlorine set free at the anode. This recombination must be avoided, 
not only on account of a loss of efficiency, but also because hypo- 
chlorites and chlorates are formed which cause a disintegration of 
the graphite anode to set in. The following principles may be laid 
down: The rate of diffusion between analyte and catholyte is a 
function of the concentration of the diffusing solutions. It is also 
a fanction of the time during which the given solutions remain in 
contact. The caustic alkali formed at the cathode itself takes part 
in the electrolysis, whereby hydroxylions tend to migrate towards 
the anode and there act as oxidising agente. For these reasons a 
gravity cell, working withan acceptable ampere efficiency, gives of 
necessity weak caustic liquor. It must be borne in mind that a 
high ampere efficiency is not the only factor to be taken into 
account in the successful working of a plant. Lack of stability, 
large cost of maintenance, and high initial cost must be avoided. 

The Townsend cell is of the diaphragm type. The anode space is 
enclosed betweentwo vertical diaphragms, and a non-conducting body 
having the shape of a wide U. Graphite anodes pass through the 
lid of the cell and are connected to the generator by means of 
clamps. The cathodes consist of perforated iron plates in close 
contact with the diaphragm, and are fastened to two bulging iron 
sides to form the cathode compartment. Theanode space contains 
brine, while the cathode compartment is filled with kerosene oil. 
On account of the difference in gravity of the two liquids, there is 
a hydrostatic pressure from the anode to the cathode compart- 
ment, and if the current is turned on, the percolating 
brine becomes cathode liquor and carries caustic hydrate, 
the strength being determined by the current density em- 
ployed. This liquid, however, immediately drops through tbe 
perforations of the cathode plates, and sinks rapidly below the oil, 
and is automatically withdrawn. The rate of percolation can be 
regulated at will by raising the level in the anode compartment, 
whereby the strength of the caustic alkali produced can be varied. 
Such cells as these, 64 in a set, have been continuously in use since 
the beginning of 1906, each set carrying from 2,000 to 2,300 
amperes. New cells, however, are being constructed to carry 
4,000 amperes with the extraordinary current density of 1 ampere 
per sq. in. of anode surface. The cells measure 8 ft. long, 3 ft. high 
and 1 ft. wide. The non-conducting body is made of cement con- 
crete against which are clamped two iron side plates, bulging in the 
middle, and provided with flat borders. А rubber gasket enables 
the making of a tight fit when the side plates are clamped in place. 
This & ment makes the cell easy to dismantle and reassemble, 
which is a distinct advantage. A steady level is maintained in the 
anode liquor by providing a movable overflow, which in turn 
controls the hydrostatic pressure between the cells. This cell runs 
smoothly, and requires little or no attention. There is, of course, 
а small loss of kerosene, but this does not amount to more than a 
few shillings a day on a large plant. Both maintenance and 
initial cost are small, and tbe ampere-efficiency is about 90 per 
cent. The diaphragm consists of woven-sheet of asbestos cloth, the 

of which are filled with a mixture of iron oxide, asbestos fibre 
and colloidal iron hydroxide. This does not become gammy on con- 
tact with sodium hydroxide. This mixture is painted on with a 
brush, and is used to renovate the old diaphragm. In this cell the 
anode corrosion is very small indeed, and may almost be left out of 
consideration. ; 
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ELECTRICITY IN PRINTING WORKS. ``; 


THE works of the Co-operative Printing Society, Man- 
chester, have recently been considerably extended, and ап 
installation of electric ighting and driving throughout has 
been erected. The installation consists of about 60 motors 
and 750 lights, the whole of the work having been carried 
out by Messrs. Electromotors, Ltd., Openshaw, to the speci- 
fication of Mr. Frank Broadbent, M. I. E. E., of London. 

The works, which were formally opened on Saturday, July 
27th, were then visited by a very large number of. friends, 
who were afterwards entertained to luncheon in the large 
hall of the Co-operative Wholesale Society. 

Each of the printing machines is driven by a separate 
motor, this applying even to the small Platen machines, 
which take only about 4 н.р. each. Whilst it is unusual to 
individually drive such small machines, the method was 
entirely justified in this instance, as a wide range of speed 
control was required for each machine, and it was desired to 
abolish entirely all overhead shafting and belting.. The 
machinery has been entirely rearranged in consequence of 
the electrical driving, and the conditions now existing in the 
main machine room are almost ideal. Automatic starting 
Bwitches have been used for all the flat bed machines, and 
specially designed speed regulators permitting of fine speed 
control are fitted to all the individually driven machines. 

In a brief speech at the opening ceremony, the society's 
consulting engineer, Mr. Broadbent, referred to the special 
advantages of electrical driving as applied to printing 
machinery. As to the economy of power, he mentioned that 
it had .been possible in these works to arrive at a very 


accurate estimate as to the losses which take place in 


mechanical systems of driving by shafting and belting. 
The engine, boiler and chimney stack occupied a space which 
must be cleared before the extensions could be proceeded 
with. To permi of their removal without interfering 
with the carrying on of the regular work, temporary 
motors were erected on each of the floors, these motors 
therefore performing the same work as the old engine did, 
but with the exception of the main drives from floor.to floor. 
The energy consumed under those conditions was almost 
exactly double what is now consumed since all the machines 
have been equipped with their individual motors. Several 
new machines had been added, some of these being the largest 
in the works, so that if the energy consumed by these could be 
deducted from the present consumption, it would be seen 
that the energy required to drive the shafting and belting 
alone in the old days was considerably more than is now 
required by the motors to drive the machines themselves, 
notwithstanding the fact thas these machines are turning out 
a greater output than formerly. | 

It was interesting to note, too, that the consumption of 
energy for lighting and power combined was considerably less 
than that required for power alone when the old shafting 
and belting were in use. 

Many of the visitors expressed their admiration at the 
completeness of the electrical equipment, and there is no 
doubt that the Co-operative Printing Society have a very 
up-to-date installation, and are now in an exceptionally 


favourable position as regards turning out with expedition 


the highest class of work in their particular lines. 


Preparation of a Non-Hygroscopie Fertiliser from 
Calcium Nitrate.—Herr E. Kollett and Det Norske Aktieselskab 
for Elektrokemisk Industri, of Christiania, have taken out a 
Norwegian patent for a process of preparing from calcium 
nitrate an artificial fertiliser which contains more nitrogen, 
and is free from the inconvenient property of hygroscopicity. 
‘Calciam nitrate, it will be remembered, is the salt which is 
usually made from the nitric acid obtained electrically from 


the atmosphere.) The process consists in mixing the calcium 


nitrate with a proper quantity, i. e., about 40 per cent. of ammonium 
sulphate, and mixing them together either in the state of powder or 
by melting the calcium nitrate. The product 16 а double salt, ог а 
mixture of calcium sulphate and ammonium nitrate which is stated 
to have the properties already mentioned. If the original calcium 
nitrate contains an excess of any base, it is advisable to add a 
corresponding quantity of superphosphate, or some other material, 
having an acid reaction. 


THE BRITISH ASSOCIATION -MEETING. 
Ar LEICESTER. | 


Тик annual meeting of the British Association for the 


Advancement of Science, which was opened on Wednesday, 


July 31st, came to a conclusion on Wednesday this week, 


and though there was a comparatively low total attendance 
(1,700), it must be said that the Leicester meeting was quite 
successful, so far as presidential addresses, papers and dis- 
cussions are concerned. ` | | 

The Association presidential address was delivered by Sir 
David Gill, the progress and wonders of astronomical science 
naturally being his theme. | 

Section G (Engineering), in which papers of practical 
electrical engineering interest are considered, was presided 
over by Prof. Silvanus P. Thompson, who delivered in his 
own inimitable manner a masterly address, to which we 
referred last week. During five mornings that were given 
up to work there were papers, sometimes followed by dis- 
cussion, on such subjects as gas and petrol engines, gaseous 
explosions with special reference to temperature, tuning in 
wireless telegraphy, the Pupin method of working trunk 
telephone lines, oscillographic study of low-frequency 
oscillating arcs, developments in electric incandescent 
lamps, Finsbury Technical College Engineering Laboratory 
Equipment, ferro-concrete, tram-rail corrugations, modern 
machinery developments, resistance coils, the governing of 
hydraulic turbines, application of water power, and 80 oh. 

In Section A there were various papers and discussions 
on radium and radio-activity, the constitution of the atom, 
the density of the ether, &c. The presence of Lord Kelvin, 
Prof. E. Rutherford, Sir Oliver Lodge, Prof. Larmor, and Sir 
W. Ramsay gave a special interest to the proceedings of the 
Section in these matters. The report of the Committee on 
Electrical Standards was submitted. Of the numerous 
papers in these two Sections we shall give abstracts in the 
course of the next few weeks. 

Next year the Association ів to meet in Dublin from 
September 2nd to 9th, with Mr. Francis Darwin, F. R. S., as 
president. It will be noted that after two years’ experience 
of meetings held in Bank Holiday week, a reversion is being 
made to the month of September. 

Thursday, Aug. Ist.—The Presidential Address delivered by 
Prof. Silvanus P. Thompson in the Engineering Section was listened 
to with wrapt attention by an audience that was somewhat smaller 
numerically than is usual with the G sectional address. Among 
those present were Colonel Holden, a vice-president of the 
Section, Colonel R. E. Crompton, Prof. Hele-Shaw, Prof. 
Hudson Beare, Mr. Robert Hammond, Prof. B. Hopkinson, 
Mr. Dugald Clerk, Prof. Andrew Jamieson, Mr. Hawksley, 
Mr. W. A. Price (recorder). The thanks of the Section for his 
address were accorded to Prof. Thompson by Col. Orompton 
and Prof. Hele-Shaw. The former congratulated the Section on 
its choice of a president whose great qualities were unrivalled 


powers of memory and logical arrangement of his ideas, and a 
conscientious desire to do justice to those who had taken part in 


. the development of any great engineering work. He had given 


them that day a history of electrical development, to which he had 
added his supplementary work on education. No man surpassed 
him as a truthful and fair historian, and he was probably of equal 
eminence as an authority on education. Prof. Hele-Shaw, who 
seconded, acknowledged his indebtedness to Prof. Thompson, under 
whom he studied 31 years ago at Bristol, and referred to the inspir- 


ing influence of the Professor upon the thousands of students who 


had come under his instruction. | 

The Section then settled down to a consideration of a paper by 

Mr. Dugald Clerk on The Present Position of Gas and Petrol 
Engines." The principal point in the paper that aroused discussion 
was the author's brief reference to the Jobannesburg gas power 
station failure. The afternoon was devoted to a visit to the hosiery 
manufactory of Messrs. №, Corah & Sons, where there is a great deal 
of interesting machinery, and where ironing is done by electric- 
ally-heated irons. 
In Section A, the Presidential address was delivered by Prof. 
A. E. H. Love, F.R.S., the theme being a dynamical theory of 
the shape of the earth, or in other words, the origin of continents 
and oceans. Among the papers that followed in this Section 
were: 

“ Helium and Radio- activity in Common Ores and Minerals,” by 
Hon. R. J. Strutt, F. R. S., and a paper by Lord Kelvin on The 
Motions of Ether produced by Collision of Atoms or Molecules, 
containing or not containing Electrions.“ 

Friday, Aug. 2nd.—Section d on Friday gave itself up to a 
morning’s discussion jointly with the members of the Chemistry 
Section on “ Gaseous Explosions with Special Reference to Tem- 
perature,” after Prof. B. Hopkinson bad read a paper on ' The 
Gases Exhausted from a Petrol Motor." The afternoon was spent 
in a visit to an exhibition of shoe-making machinery, and there was 
a garden party in the evening. While G“ was engaged with the 
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above discussion, there was proceeding an important debate in the 
Mathematical and Physical Science Section on The Constitution 
of the Atom." There was avery large audience. The subject was 
opened by Prof. E. Rutherford, F.R.S., and he was followed by 
Bir Oliver Lodge, Sir Wm. Ramsay, Mr. F. Soddy, Mr. G. A. Schott, 
Prof. Larmor, and last by Lord Kelvin, after which Prof. Ruther- 
ford who was sorry to have been the football both of the 
physicists and the chemists” in the debate, said a few words in 
reply. The Section then proceeded to consider a number of papers, 
among them :— 

"On Variability in the Products Resulting from Changes in 
Radium Emanation." By Sir W. Ramsay. 

“ Pseudo High Vacua.” By Е. Soddy and T. Mackenzie. 

* On the Nature of Ionisation." By Prof. H. E. Armstrong. 

“ The Range of Freedom of Electrons in Metals.” By Prof. J. 
Larmor. 

In the evening of Friday, Mr. W. Duddell delivered a discourse 
in the Opera House on “ The Arc and Spark in Radio-Tclegraphy.’ 
Neither A nor G“ sat on Saturday, but a party from the latter 
Section devoted the day to an expedition over the Leicester and 
Bwannington Railway. Mr. Clement Stretton acted as conductor. 


Monday, Aug. 5th.—Monday morning was a busy time in 
Section G, and the papers read were almost exclusively electrical 
in interest. For the greater part of the morning the attendance was 


very gratifying. 

The p ings started off with & paper by Sir William Preece 
-on the Pupin Mode of Working Trunk Telephone Lines.“ Owing 
to the length and technical character of the paper, Sir William 
gave only an ample abstract, and in the discussion that followed, Sir 
Oliver Lodge, Mr. S. G. Brown and President Silvanus Thompson 
took part. 

Sir Oliver Lodge then read in abstract, and with blackboard 
illustration, hie paper on “ Tuning in Wireless Telegraphy.” Prof. 
Thompeon, Sir Wm. Preece and Prof. Trouton discussed certain 
points, and the author briefly replied. Prof. J. T. Morris came on 
next with his Note on an Oscillographic Study of Low Frequency 
Oscillating Arcs," his various oscillograms, &c. being shown by 
means of the lantern. A few brief comments on the paper were 
made by Mr. S. G. Brown and Mr. Petavel. 

Mr. L. Gaster then followed with a paper on Developments in 
Electric Incandescent Lamps.” As the hands of the clock were 
travelling somewhat too quickly, the author bad togive his paper in the 
form of what the President described as a quick résumé,” but the 
communication was of practical interest as showing the advance that 
is во rapidly being made in connection with metallic filament lamps. 
The President remarked upon the progress that the subject had 
made since it was considered before the Section last year. The 
paper was made the more interesting by the passing round of repre- 
sentative lamps of all the different types introduced or announced 
up to date, including what we were told was the first specimen of 
the Helion lamp to be shown in this country. Mr. Gaster has only 
recently returned from the States, where he has been closely investi- 
gating the latest developments in electric lamp invention and manu- 
facture, and the paper contained much interesting matter as the direct 
result of that visit. Bir Wm. Preece made a few remarks concerning hie 
experiences with Osram lamps at his residence in Wimbledon and 
with tantalum lamps at his house in Wales. Col. Crompton said 
that the increasing smoke pall over our large towns had neces- 
sitated the use of 30-с.р. lamps where 8 С.Р. were formerly used. 
They would have to abandon 5 and 8-0.P. jamps. The new and 
more efficient lamps bad come as a great boon, and at the right 
time, to the electric lighting companies.  Questioned by Mr. 
Hawkaley as to his increasing smoke pall ” remark, Col. Crompton 
said that taking the whole year that remark was correct. It was 
much darker in summer. They had less fog but more persistent 
dark days when the lights had to be on all day. That was 
undoubtedly the case from statistics that the lighting companies 
had prepared. Mr. Gaster was to bave exhibited his various 
types of lamps alight, but the building in which “G” was 
meeting was fitted up for illumination by that mixture 
which is sold at so much per 1,000 c.f. It was announced, 
however, that ‘arrangements had been made for all the 
lamps to be shown in actual operation at the Museum on 
Tuesday, the night of the Conversazione. Mr. Gaster introduced 
at the end of the discussion what he called a new born baby—a 
160-c.P. lamp with Zircon- Wolfram filament consuming 160 watts, 
but the filament itself was not visible—a frosted bulb generally 
hides things. The chairman closed the brief discussion with the 
remark that it now appeared that we had a standard to work to of 
1 candle per watt. 

Mr. E. G. CokzR brought a good morning's work to an end with 
his account of the Equipment of the Engineering Laboratory of the 
Finsbury Technical Institute. 


Tuesday, Aug. 6th.—For two hours on Tuesday morning the 
members of Section G were entertained with two very timely and 
profitable papers on ferro-concrete and the remarkable development 
that has been taking place in this direction during the past few 
years. Both papers were illustrated by a host of lantern slides 
showing constructional operations in progress, and completed 
structures, chiefly on the Hennebique system. . Mr. Worby Beaumont 
then read bis paper on the origin and production of corrugation in 
tramway rails, and the fact that we have yet a lot to learn in regard 
to this matter was once more emphasised in the brief discussion 
that followed. Modern Machinery and its Future Develop- 
ments,“ was read by Mr. H. I. Brackenbury, and Resistance Coils 
and their Comparison," was contributed by Mr. C. V. Drysdale. In 
Section A, among other items, was a report of the Committee on 
the Teaching of Elementary Mechanics." 


Wednesday, Aug. ?th.—The papers down for reading on 
Wednesday in G, included the following: “ Note on the Governing 
of Hydraulic Turbines,” by Mr. R. 8. Ball; "A Machine for 
Weighing the Forces of a Cutting Tool,” by Mr. J. F. Brooks ; and 
one by Mr. J. Smyth on “The Application of Water Power and 
how to Secure the Greatest Efficiency in Working the Same." 


The Present Position of Gas and Petrol Engines. 


By DudALD Cl. ERK, M. Inst. C. E., F. O. S. 
(S/ c ion G—A bstract.) 


THE present position of the internal combustion motor industry in 
Great Britain is one of sound commercial prosperity. At no previous 
time have the gas and oil engine builders had so many orders in 
hand, and never before have these motors been applied so success- 
fully to so many different purposes. 

Smooth success, however, is not interesting from tbe point of view 
of the scientific investigator or inventor; and, accordingly, 1 propose 
to discuss the present position with regard to existing difficulties 
rather than existing successes. 

Engines of small and moderate powers are built in large 
quantities; their difficulties have been thoroughly overcome and 
they have attained to an almost fixed type. The larver part of 
the British gas engine industry is occupied with such motors, 
generally under 100 н.р. per cylinder. The turnover in Britain at 
present of such engines ів at the rate of some 300 engines рег 
week. It is generally recognised that these engines are as reliable 
as the best steam engines of similar dimensions and much more 
economical in fuel consumption. The smaller engines mostly use 
coal gas, and the larger producer gas evolved by meane of modern 
suction producers using anthracite for fuel. 

Large gas engines of English design have also been built in 
greater numbers, principally by tbe Premier Co, Messrs. Crossley 
Bros., Ltd., and the National Gas Engine Co. English designers 
have always felt the desirability of keeping down cylinder dimen- 
sions as much ав possible, and in this Continental designers have 
recently shown a strong tendency to follow them. This trend is 
due to a more general recognition of two facts: practical difficulties 
with large diameter cylinders due to unequal expansions resulting 
in cracking, and a better appreciation of the fact that increase in 
cylinder and other dimensions requires an increased expenditure 
in metal and workmanship in greater proportion than increase of 
power obtained. The large gas engine really presents two distinct 
problems. The first is to build engines of large power whicb will 
continue to run effectively and economically for long periods with- 
out breaking down, and the second is to build such engines at 
costs sufficiently moderate to enable the engines to compete 
effectively with the large steam engines in the matter of first cost. 
British engineers bave recognised for some time that the first part of 
the problem has been solved to some extent on the Continent, but 
many of them have felt that this solution has involved weights of 
material and costa of construction which are almost prohibitive, 
considering the moderate powers obtained. In fact, English 
engineers consider the large gas engine as it at present exists both 
too heavy and too costly for its power. Personally, I do not believe 
that sound and continued commercial success can be looked for 
with really large gas engines until some better solution be found 
for their present constructive difficulties. 

Apart from the questions of the engines themselves, there are 
other difficulties which prevent the equal competition of gas engines 
with steam engines for powers, say, greater than 400 or 500 horse. 
Coal gas is too expensive a fuel for large engines. Producer gas, 
evolved by the suction producer from anthracite, air and steam, 
effectively meets the wants of medium-sized engines up to 200 
horse, but the cost of anthracite handicaps engines of larger size, 
and equal competition wil] not be possible until better bituminous 
fuel producers are designed than those which at present exist. The 
work on the Continent has not aided the solution of the bituminous 
fuel producer problem. Practically all the large Continental gas 
engines are operated with blast-furnace gas. Some success has been 
attained in Britain as the result of strenuous and praiseworthy 
efforts by Dr, Mond, Messrs. Crossley and otbers; but it cannot yet 
be said that an entirely satisfactory bituminous producer has 
appeared. In my view, no hituminous fuel producer can be con- 
sidered really satisfactory until it attains simplicity, lightness 
and the fewness of parts of the anthracite suction producer which 
now forms so large a British industry 

Returning, however, to the engine difficulties, the large gas 
engine may be considered as combining the difliculties of hydraulic 
engineering work at considerable pressures with those proper to a 
boiler furnace or flue. The possible pressures to be resisted by such 
engines cannot be taken as less than 400 Ib. to 500 Ib. per sq. in., 
and a heat flow through the cylinder and combastion chamber walls 
has to be provided for greater than that of most boiler furnaces. 
It is obvious that here we have contradictory conditions involved 
which become rapidly onerous with increase of dimensions. Thick 
castings are required to stand the high pressures, but to allow free 
beat flow from the flame within the cylinder to the water in the 
water-jacket calls for thin castings. Engines of small dimensions 
do not involve any serious conflict, but where metal is required of 
about 3 in. thickness to resist internal pressures, the temperature 
difference between the flame and water side of the metal becomes 
serious, and great stresses are set up which ultimately lead to the 
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cracking of the castings. Great attention bas been paid to this 
phenomenon of cracking, and in ezisting large gas engines the 
difficulty bas been partly met by skilful design and special quality 
of metal used. Altbough much ingenuity and skill bas been spent 
in this direction, yet it is found that a dimension limit is very soon 
reached. Oylinders, for example, of 51 in. dismeter have been 
found to be too large. Nothing but the highest skill in designing 
aud the greatest care in the choice of material and workmanship 
enables guch cylindere and combustion chambers to withstand for 
any length of time the severe treatment to which they are exposed. 

In a paper which I bad the honour to read at the Cambridge 
meetiag of the British Association, I directed attention to the 
question of the working fluid of these engines, and described 
experiments which I had made'and engines which I bad built with 
the aim of reducing the mean temperature in order to reduce heat 
flow. Good resulte were obtained with these engines, but I came 
to the conclusion that the methods of reducing temperature then 
adopted did not go far enough. For the last three years I have 
been attempting to reduce maximum pressures as well as tempera- 
ture, without reducing mean pressures, in order to diminish the 
weight of the engines for a given power and to secure moderate thick- 
ness of cylinders and combustion chamber castings. There are 
several ways of reducing temperatures and maximum pressures 
without reducing mean pressures, but all require much more accu- 
rate knowledge of the properties of the working fluid than we at 
present possess. One solution of the problem appears to lie in 
compounding, and I am now at work on this. Many attempts 
have been made to compound the gas engine by Dr. Otto, Messrs. 
Orossley, Mr. Butler, Messrs. Dick, Kerr & Co. and others, and I 
myself have aleo at various times built experimental compound 
engines. No success, however, has yet been attained. Thera is no 
difficulty ia getting some work from the low-pressure cylinder, 
but the additional work obtained was always too small in amount 
to justify the expanse of the separate cylinder. The lack of 
success was mainly due to ignorance of the rates of cooling of the 
working fluid at different temperatures and pressures. Experi- 
ments made with closed vessels do not give much information on 
the necessary points. I found it necessary to make experiments 
of this nature on the engine itself in its working condition instead 
of on closed vessels. At the beginning of 1905 I designed a new 
method and performed a considerable number of experiments on a 
50-H.P. gas engine, by means of which I obtained a cooling curve in 
the actual engine cylinder and much other information of a useful 
nature both from the scientific and the practical poiats of view. From 
this curve the apparent specific heat of the charge can be obtained for 
each expansion line. Tables I and II have been calculated from 
the numbers so obtained. These tables clearly show that the apparent 
specific heat of the working fluid, which consists of the products of 


TABLE I.—Apparent Specific Heats (Instantaneous) in Foot-Pounds 
per Cubic Foot of Working Fluid at 0° C. and 760 mm. 


Tempera- Specific heat at | Tempera- Specific heat at 
ture. constant volume. ture. constant volume, 
«©, Deg. С. ft.-lb 
0 19:6 900 26:6 
300 230 1,200 27:2 
600 25 2 | 1,500 27°45 


TABLE II.—AMcan Apparent Specific Heats in Foot-Pounds per Cubic 
Foot of Working Fluid at 0° C. and 760 mm. 


Tempera- Specific heat at | Tempera- Specific heat at 
ture. constant volume, ture. constant volume. 
Deg. C. ft. b. | Deg. C. {t.-Ib. 
0—100 20:3 |  0—900 23:9 
0—300 21°4 | 0—1,200 24:6 
0—600 22:8 i 0 —1,500 252. 


combostion in the cylinder of this particular engine, increases con- 
siderably with temperature, so that the instantaneous value is about 
28 per cent. greater at 1,000° C. than it is at 100° C., while at 1,500" C. 
the increase amounts to 31 percent. The mean apparent specific 
heat between 0° C. and 1,000° C. is 15 percent. greater than it is at 
100° C.; between 0° C. and 1,500° С. it is 20 per cent. greater. These 
apparent specific heat numbera enable me to obtain a curve of 
heat loss to the sides of the cylinder either for complete double 
strokes or for partial double strokes at the inner end of the stroke. 
Fig.1 shows four such curves. The curves (a) (b) represent the 
heat losses incurred in complete revolutions—that is to say, in com- 
plete double strokes. Here the surface exposed and covered alter- 
nately is that due to the whole sweep of the piston. The curves 
(a“) (V') represent losses incurred at the upper three-tenths of the 
double stroke, while the piston moves from three-tenths stroke to 
the end, compressing into the clearance space, and then moves out 
again to the point of three-tenths of the outward stroke. The 
ordinates give heat loss in foot- pounds to the second and the abscisem 
mean temperatures per total stroke or double three-tentba stroke. 
This table gives interesting information enabling approximata cal- 
culations to be made dealing with the durability of the working fluid 
exposed to cylinder surface. It has enabled also important faots to 
be discovered as to the mean temperature of the cylinder walls and 
the heat flow with varying density. Curves (a) (a) were calculated 
from experiments made with tbe engine running without load 
at 120 в.р.м., jacket water kept at a mean temperature of 13* C. 
Curves (b) (b’) are calculated from experiments made with the 
engine running at 160 а.р.м. with a load of 150 B. H.. and 
jacket water at 80°C. The curves are accordingly marked as 
Engine cold,” Engine hot." Where the engine is running 
cold the mean temperature for the complete strokes of the walla 
is shown to be about 65° C., notwithstan that the jacket water 


Heat Loss per sec. in Foot Lb. 


is 13° For the three-tenths stroke, running cold, wall temperature 
165°C. With the engine running hot, the whole stroke shows mean 
temperature of walls 190° C.; for the inner three-tenths 400° C. 
These numbers, giving quantitative values of heat loss for a given 
cylinder, enable the conditions within the cylinder walls to be 
realised with some accuracy. In this particular engine the walls of 
the combustion space are about 1} in. thick; and calculating the 
temperature gradient in those walls for the heat flows, given tem- 
peracure difference, say, 700° C., between gas and interior of the 
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wall, gives a temperature difference in the metal between the water 
side and the gas side of 60° С. A temperature difference of 1,000° C. 
between gas and inner wall gives temperature difference in the 
metal of 104° C. These differences are accentuated with greater 
metal thickness almost in proportion to the thickness; thus with 
the higher temperature to the last calculation a thickness of 3$ in. 
wall would give a temperature difference in the metal iteelf of over 
300° C. These numbers throw an important light upon the problem 
of the large gas engine, and enable me with some confidence to 
hri iie upon the variations of indicator diagram and the transfer 
of hot gases from cylinder to cylinder required in successful com- 
pounding. The experiments show also many interesting and 
unexpected facts in connection with the behaviour of high- 
temperature working fluid in these engines. Much remains to be 
done, however, and I am continuing the investigation on three 
engines with the object of determining the laws of the working fluid 
within the gas-engine cylinder more completely. 

In modifications of the conditions of the working fluid combined 
with mechanical modifications of the engine using it, I hope to find 
in the near future some more satisfactory solution of the large gas 
engine problem than at present exists. It appears to me that the 
problem is one more of working fluid than of pure mechanism. So 
far, however, the conservative attitude of British engineera towards 
large gas engines has been fully jastified. Progress in solving 
the large gas engine problem has been somewhat alow, but it bas 
been steady. There is no occasion whatever for discouragement, 
notwithstanding recent difficulties with a large gas engine instal- 
lation at Johannesburg, of which much has been written in the 
engineering publications. The difficulties at Johannesburg are, in 
my opinion, to a large extent due to the daring nature of the 
experiment undertaken by an eminent firm of engineers whose 
experience was rather in steam engines than in They very 
boldly attempted to solve at one stroke the difficulties both of the 
large gas engine in itself and those peculiar to the bituminous 
producer. I have no doubt that if they be given time they will 
solve these difficulties, but the experiment was on too large a scale 
for most experienced gas engine constructors and designers. Ido 
not attach any importance to this partial failure. It emphasises, 
what I have always held, the necessity for precaution and much 
further study in connection with the large gas engine problem. It 
appears to me, however, eminently unwise and unsafe to attempt to 
solve the numerous problems involved in too short a time. Gas 
engine builders must be content with the slow growth of experience 
and the slower solution of these difficult problems. ' 

As I have already said, part of the large gas engine problem 


depends upon the producer. A bituminous fuel producer of a type 


suitable for use on shipboard has not yet been devised, and until 
such a producer is designed and thoroughly tested the anthracite 
suction producers of to-day will not allow any great extension of 
gas motive power to large sea-going vessels. Mr. Capitaine bas, I 
am informed, applied an engine of 300 н.р. to atowing vessel on the 
Rhine, but as yet this movement is in ite early infancy. 

The great saccess of the suction producer in connection with 
stationary engines on land has enabled the power of gas engines 
in use to be very materially increased. Tests at the Royal Agri- 
cultural Society's show last year have proved that even small pro- 
ducer-driven engines only require 1 lb. of fuel per brake-horee- 
power per hour, including lighting-up and stand-by losses of the 
producer at night. Other experiments, some of them by myself, 
show very clearly that with a good suction producer we can 
obtain 85 per cent. of the whole heat of the fuel in the form of 
inflammable gas ready for delivery to the engine. Many tests 
have sbown that the running consumption of many of these engines 
at full load does not exceed jb. of anthracite per brake-horse- 
power per hour. | | | 

In this paper I have not dealt with the question of thermal 
efficiencies at all. The thermal efficiencies of all gas and internal 


. ———————ßĩ˙— — —X——X —— U —— ии 


Vol. 61. No. 1,550, Auausr 9, 1907.] 


THE ELECTRICAL REVIEW. 


211 


combustion engines are very high compared with any other form of 
heat motor. In recent tests by the Thermo-dynamic Standards 
Committee of the Institution of Civil Eugineers, an ordinary 
“ National ” gas engine gave an indicated efficiency of 35 per cent. 
and a brake efficiency of as nearly as possible 30 per cent. The 
efficiency obtained from smaller petrol motors is somewhat less, but 
in testa made by Hopkinson it rises as high as 24'6 per cent. This 
is a very high efficiency for a small-diameter cylinder. 

So far as I understand the question, although large increases in 
thermal efficiency are still probable, efliciencies are quite high 
enough at present for all practical purposes, and the main efforts 
of engineers and scientific men interested in the internal com- 
bastion motor should be directed to the solution of the large gas 
engine problem in such a way as to reduce weight and increase 
power of the unit; to improve the bituminous fuel producer; to 
apply the improved engine and producer to marine purposes and 
overcome the various difficulties there presented; in petrol engines 
to design carburetters capable of proportioning the charge more 
accurately than at present under all conditions of running, whether 
with light or with heavy loads. 


DISCUSSION. 


Mr. Worsy BmauMonT said that some of the great practical 
difficulties in the way of very large gas engines appeared to be a 
very long way from solution at present. In regard to the tempera- 
ture of very large engines, the question arose as to bow far the 
work that had been done by builders of the very small engines 
referred to in the paper might give some hope of making large 
engines, not of such large diameters of cylinders, but larger powers 
by means of the successful use of higher speeds of revolution. 

Col. Овомрток corroborated some remarks of the last speaker as 
to the difficulties that electrical men felt in regard to the use of 
the large gas engine for producing electricity. They had all had 
great benefit from the use of the producer gas engine for small 
sets of plant. It had been the means of enabling them to give 
a direct supply to small towns which would have been impossible 
witbont it. Bat they had to proceed very cautiously when they 
tried to use it in large units, and the reason had been quite apart 
from such difficulties as those that had arisen at Johannesburg; 
the difficulties had been in connection with the producer itself 
The anthracite and the coke used hitherto were really not avail- 
able in sufficient quantity, or in the places where they required to 
use them, to render them really useful, say, for electrical supply 
in London. He was a member of a committee of the companies 
of London which was considering the whole question of the better 
supply of London, and bringing it up to the most perfect possible 
condition, and they had had that gas engine problem before them. 
One reason why it bad hung back was that question of the bitu- 
minous producer. Elihu Thomson once, inthe middle of the night, 


in talking to him about how to make big cylinders for internal 


combustion engines, expressed the idea that one day they would 
have to impart strength to the cylinders by a metal frame-work 
filled in with a concrete of fused quartz. It was possible to do it, 
and it might be many years for it to be realised, but there were all 
the elements, if they could be put together. He only told them 
what Elihu Thomson said in the middle of the night. 

Mr. A. R. Sunnetr said that certainly nearly 30 years ago, Prof. 
John Perry made exactly the same suggestion to him that the 
cylinder should be make of quartz or some similar refractory 
material. 

Prof. ANDBEW JAMIESON said that Mr. Clerk had dealt very 
gently with Johannesburg, and he admired his policy of saying as 
little as possible. They all felt that probably a little more 
careful investigation, and advantage taken of years of practical 
and scientific knowledge of foreigners, would have prevented that 
disaster. 

Prof. B. Hopxmson having said а few words regarding methods 
of measuring the temperatures of cylinders, 

Prof. Hers SBAw said that he was living in Johannesburg when 
that gas plant was installed, and he had opportunities of carefully 
examining the work. Nothing could have been more beautiful than 
the construction. The engines were made and the work done in 
the most perfect way possible for engineering. There was no 
scamping. Every chance had been given. It had been by far the 
biggest experiment of the kind, and was a failure through the want 
of that very knowledge that they had heard about that morning. 
In regard to the use of that coal, the engineer was confident. He 
said that engines of the same size had been working in Germany, 
and there could be very little difference between the qualities of the 
different coals. It showed how necessary it was that experiment 
should go hand in hand with every step of progress. He was afraid 
it had set back the development of the large gas engine. It was 
all very well to condemn the man who took a bold step forward, 
and had met the penalty of advance, but he felt every sympathy 
for those who made a bold step and suffered from having to 
learn experimentally what might have been learned at less cost on 
a smaller scale. ; 

Prof. Hupeos BRARE said he understood that those engines were 
adopted strongly against the advice of a friend of his, and he had 
had the opportunity of congratulating him upon being a good 

het. 

Colonel Hor Dt was making some remarks when he was 
interrupted by Prof. JaurESON, who said, among other things, that 
an immense amount of practical and scientific information was 
available, which was now being taken advantage of when it was too 
late. 


In the course of his reply, Mr, DuGaLp CLERK said that if they 
must have pioneer, they must have martyrs as well, They could 


not ha апу daring without coming a nasty cropper sometimes. 
One admired the daring and courage of those who took up‘an 
installation like that at Johannesburg. The tendency amongst gas 


engine designers was to limit the diameter of the cylinders, and 


increase the number of cylinders. Colonel Crompton said what he 
expected he would say, that electrical engineers were rather 
anxious about large gas engines, and especially large producers, 
but an enormous advantage had been gained by the small suction 
producer. There was no doubt that many towns and villages would 
not have had electric light now, but for the recent perfecting of the 
suction producer. As to the difficulty about the supply of 
anthracite, this bad been rising as the success of the producer had 
increased the price. There seemed to be something like 
100 suction producers built and sold in Great Britain 
every week. With regard to the interesting idea of 
Elihu Thomson that he would make big cylinders of molten 
quartz and stiffen them up with iron, if he once built a big 
engine that way he would not do it again. He had not realised the 
large gas engine cylinder. There they wanted a conductive 
material that would get rid of the heat as quickly as possible. He 
did not doubt at all that the Jobannesburg engines were splendidly 
made from the pure engineering point of view. From Continental 
engines they could learn something, but there were practically no 
large Continental «ngines working with any other gas than blast 
furnace gas, and that was one thing to which people did not attach 
sufficient weight. The difference in the composition of the gas 
made al) the difference between success and failure. He did not 
think that in bituminous producers we had anything to learn from 
the Continent. He thought the Johannesburg trouble must have 
been partially a gas difficulty, but judging from what one heard, it 
was a producer difficulty. They bad aleo heard of some mechanical 
difficulties inthe engine house. It was a great pity that this should 


have happened, but there was no reason to be discouraged. One 


did not wish to dwell too much on the discouraging side. There 
was much on the encouraging side. This disaster could be 
explained by the fact that the British were a little more venture- 
some than they ought to be. Directors of commercial undertakings 
must be very careful in spending shareholders’ money in building 
large gas engines. They were building National gas engines of 
400 н.р. regularly, but they had not yet got to 2,000 H.P. 


The Origin and Production of Corrugation of Tramway 
Ralls. 


By W. Wong] Beaumont, M. Inst. C. E. 
(Section G.— Abstract.) 


THAT which is known as "corrugation ” of the surface of tramway 
rails has given rise to much speculation and some investigation con- 
cerning its cause. Although known as corrugation, it is hardly percep- 
tible as of a form usually understood when so described. It consiste 
of an approximately regular alternation of hard and soft, or of hard 
and less hard, patches of the surface rolled by the tramcar wheels. 
The surface of the hard patches is very slightly higber than the 
general surface, but it becomes sufficiently so to declare its existence 
by the noise made by the tramcar wheels as they roll along the 
rails as though running over а rack with teeth of almost no assign- 
able height. 

Although the physical and mechanical conditions involved in the 
origin of corrugation may be said to be somewhat complex, the mode 
of operation of the causes is simple, and for an explanation, simple 
phenomena of known recurrence and adaptation in engineering 
works may be appealed to for this purpose, and for some of these 
the author may refer to a paper he read before Section G at Liver- 
pool “ Оп the Causes of Fracture of Railway Rails”: '" When a 
piece of cold iron or steel is subjected to pressure exceeding the 
limit of elastic compression by a rolling or hammering action, or by 
both these combined, the result is spreading of the material and 
general change of the dimensions. 

“ . . . Inthe case of railway rails the freedom for the flow of 
the material is very limited, especially when considered with refer- 
ence to the rolling and hammering media and the surface contact 
between rails and wheels. Hardening of the surface takes place, 
and destructive compression of the surface material is set up." 

The repeated running of the heavily laden tramway wheel over 
the rail does thus gradually compress the surface of the crown of 
the rail. Of this stress transversely the material relieves itself 

artially by detrusion at the edges of tbe rail, where it forms a 

ip both on the outside and tbe groove side. This lip remains on 
the outside of the rail, but is worn off on the inside by the wheel 
flange. In the longitudinal direction, the stresses arising from the 
compression of the surface material are not thus relieved, and 
the result is the formation of an extremely hard surface in 
patches of various е e and lengths. Sometimes this hard sur- 
face is continuous, with but slight breaks of intermediate slightly 
roughened surface. In many places the surface between the hard 
bright patches is pitted with various degrees of coarseness of pitt- 
ing. Where the bright hard patches alternate with an approach to 
regularity with the dull and rougber surface patches, the result is 
known as corrugation. This character of surface may be found on 
every heavily-worked tramway under conditions of such impartial 
contrariety that it may be ascribed to conditions of origin which 
are general. They are found in straight level lines and on straight 
gradiente. They are found on curves, and especially on curves of 
moderate and large radii, and they generally appear soonest on the 
outer rail of a curve. 

The author offers the following, then, as the explanation of the 
origin and production of the corrugation of tramway rails :— 
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1. The compression of the material of the table of the rail by the 
tramcar wheels; cold rolling. 

2. The microscopic deformation of the surface of the rail on the 
small area of contact between wheel and rail, that dcformation 
being attended by a depression under the wheel. 

3. That the material of the surface in front of the wheel and the 
depression recurrently forms a slight ridge of unassignable height, 
over which the wheel mounts. 

4. That the area of contact between wheel and ridge is minute, 
and the pressure, therefore, very great per unit of area, and hence 
the severe pressing of the ridge into the material of the rail table 
. and its hardening or its crushing. 

5. That the distance between each ridge thus formed by the 
rolling wheel will vary slightly "with the strength, hardness and 
toughness of the rail, and with the speed of the car wheels. 

6. That the originating ridge forming the incipient hard patch ie 


added to on the formative or rear side, thus gradually extending 


from a mere transverse line to an area of increasing length. 

7. That the hard patch thus formed for a time resists the 
destructive deformation by the wheel, but that it increases the rate 
of local side detrusion, and that the extzuded material is in коше 
positions of the rail worn off by the flanges of the wheels, which 
are thereby pushed Jaterally sgainst the other tide of the rail 
groove, and make more or less distinctive marks thereon. 

8. That a steel rail loses a large part, if not most, of its weight in 
wear by the separation of the compressed and crushed surface by 
minute exfoliation, the surface film exceeding the dimensions of 
the sub-surface, and separating itself by disintegration, flaking, or 
crumbling a8 shown by pitting. ` 

9. That this disintegration of tbe surface partially relieves the 
surface film of the destructively compressed parts and the sub- 
surface of the corresponding tension. 

10. That the hard bright patches depend for their duration upon 
the strength of their supporting materials, and in many cases should 
disappear, though they reappear in different position. 

11. That the appearance of the hard patches on the outer curves 
of some lines where none appear on other of the rails of the same 
line is due to the heeling over of the cars on the curve and the 
extra weight thereby put on the outer wheels on this outer curve. 

12. That it is possible that the final passes of some rails through 
the rolls at a comparatively low temperature may produce a con- 
dition in the rail conducive of initiation of corrugation, and thus 
accessory before the rail is laid. 

13. That there are numerous circumstances and conditions in the 
working life of a tramway rail which produce great contrariety in 
results, including (a) ite correct laying, which cautes a greater or 
lesser width of the table to present itself to the wheel thread; (b) 
the grinding slip of tbe propelling wheels on one side of the car 
affected by the condition of the rail surface and by the heavier load 
on the outer raile on curves causing or permitting the wheels on the 
inner rails to slip ; (с) the speed of the cars; (4) the character of 
the dirt and grit on the raile, the constitution of the rail, &c. 

14. The remedy appears to be: (1) lighter cars; (2) harder rails ; 
(3) moderate speeds and larger wheels. 

15. Some excellent examples of the corrugation in numerous 
stages of production with long, short, narrow, wide, ғошетћаё 
' irregular, extremely irregular, and other illustrations of the vagarial 
appearance of the disease may be seen on the new tramway of the 
London County Council on the Thames Embankment between 
Blackfriars Bridge and the Temple Gardene. A good deal might 
aleo be seen there in Leicester. 

[In the brief discussion that ensued Col. Crompton, Mr. Sennett, 
Prof. Hudson Beare, and the president of the Section took part.] 


Note on Tuning in Wireless Telegraphy. 
By Sır OLIVER Lopar, F. R. S. 
(Section G. Abstract.) 


Тнв principles of tuning were clearly explained by Mr. 
Duddell last Friday, and I shall assume them known; but 
it is not to be supposed that the application of these 
principles requires the arc. Sufficient tuning for all practical 
purposes can be obtained by using the right kind of spark. It is 
possible to require too long a train of waves, in which case the 
latter half of the train will undo what the former half bas begun, 
in analogy with beate. "Thirty or forty swings can be easily got by a 
spark, and that is enough for practical requirements. 

Kind of Spark.— A non-tuned station puts all the energy into a 
single snap, во as to produce a single discontinuous pulse calculated 
to affect every kind of station within the range of its power. For 
a tuned station this sudden snappy spark is to be avoided. The 
ideal arrangement is a spark of a sufficient number of alternations 
of approximately equal strength, no one of which is sufficient to 
operate, but such that the accumulated influence of all of them is 
powerful Instead, therefore, of the clean polished metal knobs in 
fresh or compressed air, which are suitable for a snappy spark, а 
tuned station may employ a series of points enclosed in ionised air 
so as to maintain conduction as long as possible. The maintenance 
is also assisted by using an alternator with a curve of the right 
shape not a sine curve, but a high-shouldered curve—so as to keep 
up the stimulating potential fora sufficient time. It is this kind 
of spark which, at the Lodge-Muirhead station at Elmers End, was 
. vhotographed by Mr. Duddell in a revolving mirror, and exhibited 
on Friday night. 

Eject of the Earth.—But attention to the spark alone is not 
sufhient; it is necessary to eliminate the influence of the earth. 

For the snappy or non-tuned emission, such as was employed by 
Mr. Marconi for given distances, it is eonvenient to use an 


. commercial alternator which excites them. 


elevated wire on the one hand and the carth on the other; but for 
a tuned station that ів not appropriate. 

A tuned station requires two capacity areas, both insulated and 
elevated above the earth, as published by me in 1897. These 
capacity areas are usually horizontal frames of shapes devised by 
my friend and partner Dr. Alexander Muirhead, who has found 
that there is a best position for the lower aerial, such that the 
capacity isa minimum. It was under these circumstances that the 
photograph above spoken of was taken, and the sending efficiency 
is most marked. 

If the lower aerial be too much raised, the radiating power 
diminishes; if it be lowered, the train of waves is shortened until, 
when it is allowed to touch the earth—still more if it is connected 
with the earth—there is hardly any train of waves at all, and the 
diecharge is almost dead-beat, There is a great advantage in thus 
getting rid of earth contacts, inasmuch as variations of moisture 
and uncertainties of the soil do not enter in to confuse the problem 
and throw the tuning out. But even if the earth remained сор- 
stant, it would be deleterious it seems by its resistance to damp 
out the vibratiors and shortens the train of waves, in so far as it is 
allowed to exert any influence. 

Method of Receiving from a Distant Tuned Station.—Tbe first 
thing is to tune up the receiver accurately. This can be done by a 
Duddell radio-micrometer, which measures the recetved energy 
satisfactcrily although it is very small. Tuning is altered until 
the reading on this micrometer rises to a bigh value, then tbe 
receiving apparatus. is purposely made insensitive, so that the 
coherer will only respond to this high value; in other words, to the 
top of the curve. The message can then be received from the 
desired station. If the recei.ing apparatus were left sensitive, 
it would be affected violently by the desired station, but it would 
pick up a number of disturbances from otber stations. By working 
at the top of the curve it feels the desired station alone. 

Perfection of Tuning.—In this way it was poesible to receive at 
Hythe from Elmer's End, while a much more powerful and nearer 
station at Dover was making a disturbance which was entirely 
eliminated. It is easy tonear the ships in the channel, but it is also 
easy to tune everything out and lieten to the desired station alone. 
A 5 per cent. change could be made to throw this out and throw a 
neighbouring one in; but in practice it inay be undesirable to try 
to work quite so close as that. 

With changes of that order of magnitude, however, several 
neighbouring sending stations can be made to send to several 
neighbouring receiving stations without interference. That is to 
вау, diplex telegraphy is possible, though not duplex. 

Tuning at the Sending End.—In order to economise power, it is 
desirable to have every part tuned. The aerials connected through 
the secondary of the peculiarly-made Ruhmkorff coil constitute one 
oscillating system of a low frequency to correspond with an ordinary 
When the ewing is 
worked up, they buret through the spark gap, short-circuiting out 
the Ruhmkorff and giving excessively rapid oscillations, which аге 
the ones transmitted. These are picked up by the receiving station 
and transferred at constant frequency into a closed air-condenser 
circuit, which, when its swings reach a maximum, overflows into 
the coherer. This is called the “overflow method," and was 
described by me in 1589 and 1891. 

Ratio of Received to Emitted Energy.—' Theoretical calculation 
shows that the energy received, compared with energy radiated, 
depends on the cube of tbe linear dimensions of emitter and 
receiver, if they are alike, and likewise on the cube of the distance 
between them. 

Measurements made with the radio-micrometer confirm this 
estimate approximately, the value in one series of experimente 
being 10 ". Although this is a small fraction, the accuracy of 
tuning is.such that messages are sent between Burma and the 
Andaman Islands---a distance of about three hundred miles—with 
less than a borse-power. 

Uther Precautions.—To get such a result, precautions must be 
taken to avoid damping out the oscillations, not only by elevation 
even of the lower aerial above the earth, but by using appropriate 
conductors for there excessively high frequencies. To this end, the 
wires are finely sub-divided into insulated strands, and consist of a 
great cable or bundle of thinly insulated No. 40 wires, and the 
various self-inductions and other arrangements for effecting tuning 
are similarly wound. The tuning capacities are also arranged so as 
to be continuously adjustable without pegs or discontinuities, and 
every kind of broken or uncertain contact is scrupulously avoided. 

[Prof. В. P. Thompson, Sir W. Н. Preece, and Prof. Trouton 
discussed the paper briefly, and Sir Oliver Lodge replied.] 


Note on an Oscillographic Study of Low-Frequency 
Oscillating Ares. 


By J. T. Morris, M. I. E. E. 


(Paper read before Section (d.) 


Tur present note collects tcgether a few observations which have 
been made on direct and alternating.current arcs chiefly with the 
object of studying the effect of a change in the medium in which 
the arc is burning, and also to examine the effect, if any, produced 
on the arc by the application of a transverse magnetic field. It 


should be borne in mind that in no case were frequencies of more 


than 1,000 investigated. ` 

The work of Messrs. Ayrton, Blonde), Duddell, Simon and others 
on alternating and direct-current arcs is so well known by those 
interested in this subject that it is needless to do more than refer 
to it. 

In view of the great interest that has recently centred on the 
production of electric waves by ‘means of oscillations in direct- 
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current arcs, the following experiments, which are somewhat 
fragmentary, were started last autumn in order to study at low 
frequencies the action of the separate factors which contribute 
towards the successful operation of the Poulsen arc. 

Errror ON Anc o» CHANGE OF MEDIUM—COAL Gas AND Ain. 


Alternating Arcs.—The fact that an атс is more easily extin- 


_ guished when burning in coal gas than in air has been quite recently 


m 


" 
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turned to account in more ways than one. Notably is this the case 
in the Poulsen arc; there are, however, minor applications such as 
its use in certain forms of interrupters for induction coils, as in the 
“ moto-magnetic ” interrupter. The author himself has found that 
the mercury jet interrupter, which is usually worked in paraffin oil 
or alcohol, is more efficient and far less troublesome to use if the 
oil or alcohol be replaced by an atmosphere of coal gas. 

To further investigate this action of arc extinction these experi- 
ments were carried out, and oscillograms taken. In all experiments 
described below the arcs were taken between horizontal electrodes 
and the length of the arc, except in those cases where it is specifi- 
cally stated otherwise, was adjusted to 1 millimetre—this being 
correct to a tenth. The alternating-current had a frequency of 
60 ~. Where carbon electrodes were used they were solid and of 
12 mm. diameter. 

In fig. $ is shown the behaviour of a 440-volt alternating arc in air. 
Fig. 3 has its voltage wave on the correct side of the zero with 
respect to the current, but in all other cases the current wave bas 
been reversed intentionally in the oscillograms to prevent con- 
fusion between the volt and ampere waves. (Fig. 3 shows a 110- 
volt arc under similar conditions.) 

In fig. 4 will be found the corresponding oscillograms for an arc 
under the same conditions, but working in coal gas. (In reality 
this oscillogram was taken with the arc in a magnetic field; the 
slight modification produced will be referred to later.) The 
notable feature is the dissymmetry of the voltage wave that is pro- 
duced when coal gas is employed, the voltage rising to 370 volts 
before the resistance of the arc breaks down. From these oscillo- 
grams have been plotted the " dynamic characteristics " for the arc 
shown in fig. 5. 

The dynamic charactekistics were first made use of by M. Blondel 
in 1891, and recently their pse has been greatly extended by Dr. 
Simon. It will be seen that the chief difference lies in the 
behaviour of the arc while the current is inereasiny from zero to 
its full value. Another way of expressing this result is to say that 
the approximate resistance when the arc is starting in air is some 
500 ора, whilst in coal gas it is some 6,000 ohms. These diagrams 


- have:been called by Dr. Simon hysteresis loops, and in general— 


otherthings being equal—the greater the area enclosed the more 
efficient is the arc for the purpose of producing oscillations. 


Effect. of Addition of Transverse Magnetic Field. — The above 
peated with no modification, save that the arc 


experiments were re | 
opersied ins r field of about 3,300 C. G. S. units. 
The magnetis field àt ence produced the well-known two jets of 
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greenish yellow flame, accompanied by the characteristic noise. In 
coal gas it was noticed that these two jets of flame were absent. These 
experiments were conducted in a mica-walled enclosnre, through 
which coal gas was slowly passing, so that the arc could be inspected 
meanwhile. The oscillograms are shown in figs. 2 and 4, and the 
dynamic characteristics in fig. 6. On examination the effect pro- 
duced by the magnetic field will be found to be small Com- 
parison of figs. 5 and 6 shows, however, that the characteristic in 
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Fic. 5.—WitHovur Maonetic FIELD. 


Solid carbons, 12 mm. diam. Coal gas 
| and air, 440 volte. 


A. C., 60 ~, 17 amps. 


Ета. 4.—60 ~. 


Fic. 6.—WirR Мломктіс Frevp. 


Solid carbons, 12 mm. diam. Coal gas and air, 440 volts. 
: A. C., 60 ~, 1'7 атре. 


air with the magnetic field is steeper than when the field ів absent. 


Further, that the average maximum voltage when the current is 
stopping is greater with a magnetic field than without. 


Coal gas, no field m € m Р 74 volts 
„ Strong field... ai a in 83 „ 
Air, no field ... p nue f wu "d 61 „ 
„ strong field 77 a; 
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= Possibly this result may be explained by the fact that when the 
current is stopping the current-carrying part of the arc—being 
bowed—is longer, and, therefore, requires a greater voltage for the 
same value of current. 


Fia. 9.—60 Ne 
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Pulsating Direct-Current Arcs.—Similar experiments have been 
carried out with solid carbons in air and with a copper pan 

le and carbon negative pole in air and coal gas. Oscillograms 
or the copper carbon electrodes are given in figs. 7, 8 and 9, 
whilst fig. 12 shows the dynamic characteristics. 


400 ~ --— —------ TF Шаро» wig asec 


Amperes _ 


Fic. 12.—PorLSsATING DrnECT-CUBRBNT ABOS. 


240 D.C. + { ps | A.C., 17 amps. 3i and 2i without magnetic 


field. 1j with magnetic field of 1,000 с.а.в. units. 


The effect of the introduction of the magnetic field has been 
largely to increase the divergence between the characteristic for 
increasing and decreasing currents. As this result, however, is 
only based on 4 single experiment, too much weight myst not be 


attached to it. At some future date the author hopes to be able to 
confirm this result. 
Аво IN AMYL ACETATE. 


In some experiments on which the author has recently been 
engaged on the production of Hertzian waves, he has used the 
oscillator of Langwits, in which aluminium electrodes are used in 
paraffin oil, and has found that the eubetitution of ату! acetate for 
the paraffin oil is a considerable improvement. It therefore 


Еа. 11.—60 ~. 


seemed of interest to conduct a set of experiments on arcs іп ату! 
acetate between aluminium electrodes. Figs. 10 and 11 are 
oscillograms for the arcs on 400 volts alternating, fig. 11 being 
an arc 02 of a mm., and fig. 10 an arc 05 of a mm. in length. 
Their dynamic characteristics are shown in fig. 13, as is also the 
characteristic for a small pulsating current. 


DUDDELL AROS. 


Comparative experiments in air and coal gas were attempted of 
the Duddell arrangement of an arc (shunting а p.c. arc with a 
capacity in series with an inductance) with copper positive and 


Fic. 18.— ELECTRODES : ALUMINIUM, 6 MM. IN AMYL ACETATE. 


400 volts a.c., 60 ~. 
(4j is for 240 volts D.c. + 112 a.c.) 


carbon negative electrodes. Figs. 14, 15 and 16 are typical 

i obtained for coal The collected comparative 
results of the vol and the various currents are given in figs. 17 
and 18, below which are also given the watt curves. “a” refers 
to quantities in the capacity inductance circuit, "B" to quantities 
in the arc itself, and “о” to those of the main circuit, “р” being 
the voltage on the circuit. The above mentioned effect will again 
be noticed (due to the introduction of coal gas) a higher value 


attained by the voltage before the current rushes- through the arc. 


. Fia. 17.—CorrRR- CARBON ARC 


Vol. 61. No. 1,550, Avavsr 9, 1907.) 


THE ELECTRICAL REVIEW. 


215 


Further, it will be seen that the current in the arc itself is 
practically zero for half a cycle. 


PRODUCTION OF REGULAR PULSATIONS IN D.C. ARCS BY MEANS 
ОЕ А MAGNETICO FIELD. 


For a long time past it has been known that. when a p. C. arc is 
suddenly extinguished by the application of a transverse magnetic 
field, it goes out with what may be called an abrupt shriek or 
wail. This fact suggested to the author that the current through 
the ars was puleating, and so after some preliminary experiments 
the following experiment was devised. 

The previous horizontal arrangement of carbons was used, but in 
this case the carbons were bevelled on their upper sides at their 
extremities, во that the projection of each carbon in а vertical 
plane formed an angle of 40° from the horizontal. When an are 


' tos 


Fra. 11. 


IN Am. FREQUENCY 750 ~. 


Fic. 20.—210 ~. 


Еа. 19.—57 ~. 


was struck between these at a pressure of 480 volts v. c., having а 
non-inductive resistance in series, the current through the arc 
pulsated with a frequency which was higher, the stronger the mag- 
netic field in which it was burning. Oscillograms of the oscilla- 
tions are given in figs. 19, 20, 21 and 22 for approximate field 

of B = 80, 120, 300 and 800 respectively, the frequencies 
produced being 57, 210, 1,800 and 4,300. Thege show a rapid rise 
in frequency with increase of fleld intensity. 

Possibly, by correctly adjusting the field this action might be 
made use of to intensify the oscillation produced in an oscillatory 
circuit connected to it, but these experiments must only be regarded 
as preliminary. It should be noted that as far as the evidence in 
the author's experiments goes, it was not possible to preserve 
oscillations of constant frequency for more than half a minute at a 
time. Anexamination of the arc showed that on thejpositive pole, 
the atc formed a nuniber of separate glowing spots in a vertical 


-200- 
Fra. 18.—Co»PPEBR-CABBON ARC 
IN CoAL Gas. FREQUENCY 750 ~: 


plane, while the negative electrode had a much shorter, but con- 
tinuously, bright line. This effect was reversed when both poles 
and field were reversed. 

It would appear that the production of these oscillations can be 
explained simply, if one considers the tendency of the arc to 
shorten, together with the fact that a curved arc in the magnetic 
field will require a greater voltage for the same current than a 


straight arc. 


Fio. 21.—1,800 ~. 


Fra. 22.—-4,300 ~. 


Іс is conceivable that in some forms of circuit breaker, having 
ma znetic fields which blow out the arc, that this oscillatory action 
mi ht be distinctly dangerous, should the strength of the magnetic 
field not be properly proportioned. 

The author cannot conclude without expressing his sincere thanks 
to Mr. A. G. Warren—a senior student of the East London College 
for the valuable and painstaking assistance he has rendered in con- 
nection with these experiments. 
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LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made. Answers are furnished by a bartister-at-law.]} 


Nc. 101.— Falling Telephone Wire.—Short Circuit with Trolley 
Wire.— Liability. 


" ORIENT” writes: — Some friends of ours, who have been 
carrying on the public telephone service in one of the chief towns 
in India for the past 25 years under licence from the Indian 
Government, have asked whether we could furnish them with any 
information bearing ou the following occurrence, and any advice 
which may be of use to them in connection therewith. 

“It appears that electric tramways have recently been laid in 
the town in question, and that our friends’ overhead distributing 
wires have, through no fault of theirs, now been converted into a 
possible source of danger through contacts with the trolley wires. 
A telephone wire recently broke, and falling acroes the trolley wire 
and thence on to two borses, killed both of them, and our friends 
are now threatened with an action for damages. 

“ As far as they are concerned, no harm could have resulted had 
it not been for the presence of the trolley wire, which was appar- 
eatly unprotected, and has bsen installed long after their own wires 
had been in place; and these latter, of course, could never have 
been able by themselves to produce such an effect. 

" We should, therefore, be much obliged if you could refer us to 
any legal work showing the position of the law in England on the 
subject, and on whom the responsibility rests in such cases; or of 
апу information likely to be of use to our friends in this or any 
other similar incidents which may arise in futare." 


. Applying the principles of English law to the above query, 
the telephone company would be held liable. 'The point was 
discussed some years ago in an English county court. A telephone 
wire fell across an unprotected cable belonging to a tramway com- 
pany and carrying electricity at high pressure. In the result a 

orse was killed by an electric shock. It was held that the 
telephone company was liable, the accident having been caused 
through their negligence in allowing their wire to break. The law 
relatíng to electricity in India is practically copied from English 
statutes, and the law of negligence is virtually the same in both 
countries. "Orient" may find some assistance in Shiress Will's 
Law of Electric Lighting (3rd ed.), London, Butterworth & Co. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
ished unless we have the writer's name and address in our possession. 


Length of Notice to Leave. 


I read with interest the letter by * Aspirant“ in your 
issue of July 26th. What a shame for an engineer to engage 
a shift engineer or assistant on the understanding of one 
month’s notice before leaving! To think that any shift 
engineer can submit to have his career checked, and his 
hopes blighted, by being engaged on such terms (although 
having accepted his situation on these conditions), is simply 
preposterous. 

I am hopéful that after Aspirant has read this he will 
again sit down and pen а few more lines; not in the nature 
of a letter to your “Correspondence” column, but his 
resignation, and that no time be lost in handing the вате to 
his chief. "This, from his own showing, is the only dignified 
step he can possibly take, in order that many Corporations 
may not be compélled in future to pass him by. Life is too 
short, and good appointments too few, for one with such 
abilities as “ Aspirant“ to remain in any situation requiring 
a four weeks’ notice. : 

Now, Mr. Editor, be prepared next week for a shoal of 
advertisements under your * Situations Wanted " column, 
not forgetting to give the one from “Aspirant” every 
prominence. ` 

Fairplay. 

July 31st, 1907. 


Want of Enterprise on the Part of British Firms. 


We were recently appointed sole British buyers for 
machinery, material, boiler plates, tools, office fittings, &c., 
for one of the largest ship-building and general engineering 
firms in Italy, and a notice to this effect was put into almost 
every engineering paper asking firms desirous of doing 
business to send on catalogues. 

We are naturally most anxious to do all we can to increase 
British trade, but are handicapped by the fact that only four 
firms had the enterprise to reply. 

I8 it surprising under such circumstances that the British 
manufacturer finds himself cut out by the more astute 
American or Continental rival, and then complains of bad 
trade and bad times ? 

J. C. Lyell & Co., Ltd. 


London, S. W., August 1st, 1907. 


The Electrical Trade. 


Having carefully followed the discussion which has been 
conducted in your valuable paper on The Present State of 
the Electrical Trade," and Mr. Ian Gorach's able article on 
The Ethics of the Lowest Tender," in your issue of the 
26th ult; I hope I may be permitted to schedule a few 
points which might be considered worthy of attention by all 
the various units interested in the revival of the electrical 
industry, and when each individually feels inclined to shelve 
the question sine die, perhaps it would be well to have in reserve 
the undermentioned notes ** for future reference " to stimulate 
him to continued action, without which no good end is 
attained. As one who takes more than a passing interest 
in this important question, it appears to me there is a chance 
of the usual result of such © disturbances," viz., a period 
of calm following the storm (of indignation, argument—call 
it what you like), as pointed out by Mr. Gorach. 


CONTRACTORS. 


Го take care that the supplier from whom you purchase your 
goods has a ''permanent" address, so that when a breakdown 
occurs (through no fault of yours, of course) he can be found, and 
when found, see that you are in such a position that you are not 
knocked out with the argument—'' Well, what can you expect for 
the price you paid ? " 

Don't save a few shillings on the first cost to lose a good many 
pounds on the subsequent maintenance, quite apart from the 
question of loss of prestige. 


Do make a note of the fact that a responsible tirm is willing to 
‘guarantee its productions, and so support you; at the same time, it 
wants a fair price for its goods, and naturally will not be made a 
plaything of those to whom prices have been quoted, by having its 
prices compared disadvantageously with others (fictitious or other- 
wise) with the object of cheese-paring. 

Don't descend to questionable methods (although you may con- 
sider them smart) of trading. Be sure that when you are asked 
for a certain make of goods, you do not force another make on to 
your client, for the sole reason that it is а tritle cheaper.” 
Remember you stand a chance of losing your reputation with 
subsequent serious results to yourself by so doing (not to mention 
the by no means unlikely probability of your being involved in legal 
proceedings through misrepresentation). 

Do make some gallant attempt to persuade your client, that 


— cheapness in first cost, both in materials and workmanship, is not 


allied with efficiency and durability. Endeavour to knock the 
"cheap and nasty” bogey on the head. Remember there are 
plenty still willing to pay satisfactory prices (which allow a living 
protit) for sound work and best material. 

Don't remain ignorant of new developments on the market, and 
find through your laxity, that your client is able to teach you the 
business он should know—and be able to enlighten Aim upon. 

Do bear in mind that you have the right of free speech, and 
when you have something good to talk about (which you should 
have if you know your business) silence is not always golden. 

Don’t be made a medium for using up a firm’s old stock lines 
in return for long credit, 80 retarding your progress. 

Do pay attention to the fact that your clients are eager to have 
some novelty—for instance, in lighting—to show their friends the 
added convenience electricity allows over gas, and being satisfied 
they become your best advertising mediums, as who is better able to 
do extension work or similar lighting in houses of the clients’ 
friends than the contractor who was 80 successful in the original 
instance ? 


If you don't give the above points your best and active 
attention, remember tliat the result will be that the intel- 
ligent student with his eyes open now passing through our 
technical colleges, will in time wipe the present-day con- 
tractor out of the running altogether. 


MANUFACTURERS (BRITISH). 


Do remember that vou after all are the prime factors in the 
revival of the electrical industry. Aim at efficiency in mann- 
facture at fair trading prices. Let Something new and good be 
your motto. 

Don't follow suit with your foreign rivals just because ' cheap 
and nasty " is at present the order of the day. Don’t trade on the 
policy of “just to keep the works going,” but remember that the 
more you do this, the firmer the foothold you are giving your rivals. 

Do be aware of the fact that there are consulting engineers and 
contractors, and if you make an effort to make the path of the 
former as easy as possible in the mutual interests of the community, 
by seeing that they have something good to popularise, don't 
encroach upon the preserves of the latter. 

Don't be deceived by the contractor who poses also as a whole- 
saler in order to get improved terms, and so place himself at. an 
advantage over his bond side confrcre. This system requires drastic- 
Ally stamping out. | 

CONSULTING ÉNGINEEBS. 


Don't have too many “fads,” and let those you have be good 
ones and not such as to narrow down the electrical trade to the 
point of mediocrity. 

Do make yourselves acquainted with the very latest on the market, 
80 that you may be in a position to guide your social and contracting 
friends. 

Remember that combination amongst yourselves, both in ideas 
and mode of procedure, is essential to fight the competition of gas 
(a point which has lately received great attention from the gas 
engineers). | 

Don’t forget that you can make the path of the contractor 
pleasant or unpleasant according to your inclination to be reason- 
able, therefore 

Do. support him (. r., when you are assured of his hona-/ides as a 
competent and enlightened individual) by allowing him latitude 
of action, as he, if an admittedly experienced man, is equally 
anxious with you for the success of an installation. | 


SuPPLY CoMPANY ENGINEEBS. 


Do bear in mind that the contractor is only human. 

Don't endeavour to take away his living by ousting him altogether 
from the field of operations. 

Do pull together and, by all means, adopt the new rules of the 
Institution. 

Don't stand on your own pedestal quite so firmly. 


ONE AND ALL. 
Do keep up your spirits. 
Don't get downhearted. 


Allowing that you may have had some inducement 
through the recent continued period of bad weather to look 
upon the present hard times with a somewhat pessimistic 
eye; yet, as we are now experiencing brighter times, as far 
as the weather is concerned, let us have a corresponding 
enlivenment of our natures, tonicked by the remembrance that 
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after all we are Britishers, not gifted to take a beating lying 
down, and always determined to overcome the foreigner, 
whatever methods he may adopt. Keep up your end, and 
I am sure you will bring about the revival of the electrical 
trade in Great Britain, and also Greater Britain, so far as 
we Britishers are concerned. 

Redivivus. 


“ ExrssARY."—AÀ correspondent wants the address of the 
makers of Thompson’s commutator lubricant bearing this 
mark. 


LEGAL. 


LivmgPOOL Disrricr Ілантіхо Co., LTD., v. 
AND GIBSON. 


Вккове Judge W. F. K. Taylor, K. C., in the Liverpool Court of 
Passage on August 2nd, the Liverpool District Lighting Co., Ltd., 
sued Newall, Harrop & Gibson, for damages for breach of agree- 
ment. 

For the plaintiffs, Mr. GREEB stated that his clients had a prov. 
. order for the supply of electricity in and about the neighbourhood 
of Liverpool, and as a convenience to customers they put in 
installations on the free-wiring system, the consumer undertaking 
to pay as rent ld. per unit above the. ordinary charges for energy. 
By the agreement, the landlord undertook on the sale or letting of 
the premises to require that the purchaser or the tenant should either 
ratify the agreement or permit of the installation being removed. 
In this case, on the premises being sold, the purchaser refused to 
ratify the agreement or to allow the removal of the installation, 
which he claimed to be his property. 

For the defence it was stated that defendants had given plaintiffs 
permission to remove the installation before the transfer of the 
property,but the plaintiffs had not immediately availed themselves 
of it. It was also contended that the agreement was signed on the 
understanding that there would be no pecuniary liability to the 
owners, and that during the five years fhe installation had been in 
the cost had almost been paid off. 

Judgment was given for plaintiffs for £20. 


NEWALL, HARROP 


ELECTRICAL APPRENTICE ACTION. 


At Brentford County Court on Friday, before His Honour Judge 
Howland Roberts, Hy. Breckley, of Hounslow, sued Messrs. Day and 
Hayes, electrical engineers and contractors to the Heston and Isle- 
worth District Council, of High Street, Hounslow, and The Poplars, 
Bath Road, Hounslow, for £20 premium paid on apprenticeship 
indentures. 

Mr. Wiltrid Firth was for the plaintiff, and Mr. H. Hart for the 
defendants. | 

According to the former, the plaintiff apprenticed his son, who 
desired to learn the electrical engineering business, to the defen- 
danta, who were considered a responsible and capable firm. The 
lad was with them some little time, but learned nothing, and then 
there was a dissolution of partnership, which still further upset his 
prospects. Asthe firm was broken, plaintiff considered that that 
put an end to the indentures, and he sued for the premium he paid. 
The lad was called, and stated that he learned nothing at all of the 
business except on rare occasions. He admitted that he had been 
employed on some of the firm's electrical jobs, but it was to fetch 
and carry material. | 

Mr. HART submitted that, as the partnership was at an end, th 
action must fail as against the firm. As to the individual liability, 
if any, it should fall on the defendants in equal shares, but he con- 
tended that the plaintiffs son had been given instruction in the 
elementary portions of the business. 

His Нохоов held that, as the firm had been dissolved, action 
would be only against Mr. Hayes, who had signed the indentures. 
He dismiesed the action as against Mr. Day, and found for the 
plaintiff as against Mr. Hayes for £13 68. 8d., being two-thirds of 
the premium. 


PETITION FOR REVOCATION OF PATENT. 


THe hearing was resumed before Mr. Justice Parker of the petition 
for revocation of the patent No. 14,006 granted to Mr. J. N. Alsop, 
an electrica] engineer, for a process of bleaching and purifying 
flour and increasing ite nutritive properties by subjecting it to the 
action of sir which had previously been subjected to the action of 
an arc or flame of electricity. (See Erec. Rev., July 26th, p. 129.) 

Mr. A. J. WALTEB, for the petitioners, said it was admitted that 
the process did not increase the nutritive properties of the flour, and 
contended that if a patent did not do one or more of the things 
claimed, it was bad. The respondents had sought to amend by 
striking out the whole body of the specification dealing with the 
effect of the process in increasing the proteids, but the patent would 
never bave been granted if it had been explained that it was for 
two inventions which could be separated, one for bleaching the 
flour with oxides of nitrogen, and the other for increasing 
the proteids. The patentee did not say how the effect 
of bleaching was produced. There was no detail, and there 
was nothing aa to the voltage or the amperage of the current. 


. The patentee stated as the fundamental basis of his process 


that he produced a gas of which he did not know the com- 
position. On the face of it, the specification looked as if some 
great discovery had been made, but the whole foundation of the 
letters patent that he sought and the grant that he obtained was 
that he had discovered a new means of producing proteids and 
diminishing the starchy compounds. It was to do that and incident- 
ally to bleach that the letters patent were taken out. ‘The patentee 
now desired to say that the process would be the same as that 
which he designed, although it did not alter the chemical composi- 
tion of the flour. When a patentee drafted a specification by 
appealing to the unknown and the mysterious he must take the 
burden of it. 

Mr. Justice Parkes, in giving judgment, said that if a patent 
was taken out for a result which could not be produced, the oon- 
sideration failed, and if it was for a process producing two results, 
and only one was in fact produced, the consideration partially 
failed. On that ground the patent in this case was invalid. The 
gases produced by a disruptive discharge of electricity were accord- 
ing to the evidence NO, a trace of ammonia, and if copper elec- 
trodes were used, a slight trace of ozone. The NO on contact with 
air was partially oxydised, making NO, N;O,, N10», and if the air 
contained vapour, a little nitric acid. If copper electrodes bad 
been used, there might be yet another oxide, NOs. The trace of 
ammonia was 80 slight, that it might be ignored, and the specitica- 
tion did not insist on copper electrodes. The gaseous medium, 
therefore, consisted for practical purposes of four oxides of nitrogen, 
with a little nitric acid, the whole diluted in air. NO if 
used alone certainly did not bleach flour. NO, N40, and Naos 
certainly did, and nitric acid did, if not directly, at any rate by 
reason of the production of nitrogen peroxides when it came in 
contact with atmospheric air. NO, N, O.,, №0», and nitric acid 


were all oxides of nitrogen producing nascent oxygen, and their 


use in air for bleaching purposea was, therefore, expressly dis- 
claimed. They had, therefore, this curious result that the patentee 
claimed a process of bleaching by the use of five constituents 
diluted in air, four of which would bleach flour, and were dis- 
claimed, while the other had no bleaching effect. The gaseous 
medium was practically the same as that produced under Andrews's 
specification, and there was no subject matter for a patent in pro- 
ducing it electrically, instead of chemically. It had been suggested 
that he should give leave to further amend the specification, but 
he thought no amendment which could be made would obviate the 
defects in the patent. 
The petition was therefore granted, with costa. 


BUSINESS NOTES. 


Bankruptcy Proceedings. — GARRICK ELECTRICAL 
Co.—At Wolverhampton Bankruptcy Court on July 3lst, the 
examination took place of A. H. Dodd and H. J. A. Whateley. 
trading as the Garrick Electrical Co., Walsall Btreet, Bilston, and 
formerly of Wolverhampton. The partnership account shows 
liabilities amounting to £36 9s. ld.; assets, £10 18&. 114.; and a 
deficiency of £20 168. 7d. · In the case of A. Н. Dodd, his private 
liabilities are £14 4s. 6d. ; and in the case of Whateley, £14 28. 4d. 
The latter stated that up to May, 1906, he was a journeyman 
electrician, and in that month he went into partnership with Dodd, 
each providing £10 capital. They equally divided the profits, and 
they filed the petition owing to an execution fora debt of £6 3s. 3d., 
due for electrical goods supplied. The examination was closed. 

F. E. WILLIAMS, electrical engineer, Coventry Road, Birmingham 
(F. E. Williams & Co.).— First and final dividend of 104d. in the E, 
payable August 12th, at 191, Corporation Street, Birmingham. 


Annual Outing. — On Saturday, August 3rd, the 
CHLORIDE ELECTRICAL STORAGE Co., LTD., held their employés’ 
picnic at Morecambe. The works at Clifton Junction were closed 
as far as possible for the day, and the party presented a goodly 
muster of men. They journeyed to Morecambe by an early train, 
and on arrival breakfast was partaken of at the King's Arms Hotel ; 
afterwards conveyances were in readiness for a delightful drive, 
covering some 18 miles through Halton and Caton, and returning to 
the King's Arms Hotel for dinner, which was presided over by the 
general manager of the company (Mr. W. 8. Naylor). A novel 
badge was worn by the men, consisting of a white-metal miniature 
of the company's well-known R“ type plate suspended by red 
and black silk ribbon. 


Stirling Boiler Orders.—Tur STIRLING BOILER Co., 
LTD., have recently received orders for one pair of boilers for the 
India State Railways (repeat order); two boilers with superheaters 
and economiser for the Buenos Ayres and Pacific Railway Co. ; four 
boilers fitted with chain-grate stokers and superheaters for the 
Corporation of Copenhagen’s new electricity works; four boilers 
and stokers for the Compagnie L'Union des (ias, Milan; eight 
boilers to be fired with blast furnace gas, for a northern firm, and 
many others. 


Turbines and Reciprocating Engines Combined.— 
The White Star and Dominion Lines have adopted for their new 
steamer Adriatic the system of quadruple-expansion engines (two 
sets), working in conjunction with one low-pressure turbine, each 
of the three engines having its own shaft and propeller. 
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A Belgian Contract.—The Belgian subsidiary company 
of the FELTEN & GuILLEAUME-LABMEYER Works, of Frankfort- 
on-Maine, has obtained a contract from the city of Brussels, in con- 
nection with an extension of the municipal electricity works, that 
was thrown open to international competition. The contract 
comprises ап А.С. turbo-generator of 5,000 Kw. at 5,000 volts 
and 1,500 B. P. u., the turbine being of the Zoelly type made by 
the firm of Escher, Wyss & Co., of Zurich. In addition to this, the 
contract includes condensing plant for the turbine, together with 
electrically-driven pumps, steam mains and mechanical and elec- 
trical regulating and measuring equipments. 


Dissolution: and Liquidations,— Messrs. HANSARD 
AND WaTsON, of Parliament Mansions, Victoria Street, Westminster, 
S W., announce that thev have dissolved partnership as from 
August lst. Mr. Arnold G. Hansard, B.A., VI. I. E. E., will carry on 
the business under his own name, and will be responsible for all 
debts of the late firm. 

SIEMENS ELECTRIC APPLUNCES, Ltp.—This company is winding 
up with Mr. A. M. Hicks, 8, Delmont Road, Walliagton, Surrey, as 
liquidator. Creditors must send particulars of their debts, &c., by 
September 30th. | 

AuTOMATIO Ілант CowTROLLING Co., ITD. A meeting is to be 
held at Westover Chambers, Bournemouth, on September 9th, to 
hear an account of the winding up from the liquidator (Mr. John 
Gunning). 


Trade Announcements.—Pending the erection of a 
factory for metal filament lamps in England in conjanction with 
the General Electric Co., Ltd., of 71, Queen Victoria Street, 
London, E. C., the DEUTSCAE GasGLUEHLICAT AKTIENGESELL- 
SCHAFT (Auerges.), has placed the sole sale of its Osram ` (tung- 
sten) lamp for Great Britain and Colonies in the hands of the above 
company. | 

The electrical engineering business carried on at Maidenhead, 
Berks., by MEssas. Ног мам JAMES & Co., Lro., has lately been 
strengthened by the addition to the board of Mr. Jno. Budgen, 
J. P., of the firm of Meesrs. J. Budgen & Co., ironmongers, High 
Street, Maidenbead, who has taken a large financial share in the 
company, and will be chairman in future. Mr. Holman James will 
be retained by the company as managing director. 

Mr. J. B. Wrspson, A. M. I. E. E., has opened an electrical 
engineering business at 2, Town Hall Square, Portsmouth. 


Catalogues,—M Essns. WATTS, Ётхснд м & Co., Billiter 
Buildinge, London, E. C.— Booklet relating to “ Slyp-not," a dressing 
for belts and ropes which is free from resin and mineral oil, and 
renders belts waterproof. 

MEssBs. Dick, Kerr & Co, Lro., Abchurch Yard, E.C.— 
Brochure describin: the Thury system for long-distance trans- 
mission of power by direct current. The leading features of the 
system are explained, with numerous illustrations, derived mainly 
from the Moutiers-Lyons installation, where 4,320 Kw. are trans- 
mitted 112 miles at 57,600 volts (see ELECTRICAL Review, August 
10th, 1906, page 219). Exhaustive tests have shown that a pressure 
of 150,000 volts p.c. can safely and practically be employed with 
overhead wires, and the pamphlet draws attention to the simplicity 
and cheapness of the system. A list of 16 existing installations 
working at various pressures is given. 


Horsfall Destructor at Dunoon.—This destructor, 
which was completed and set to work last autumn, has recently 
undergone a test of 584 hours’ duration to ascertain its capacity in 
the burning of refuse, and the raising of steam. The plant tested 
consists of two Horsfal standard back-feed cells with forced 
draught furnished by means of steam jets on the Horsfall patent 
hot-blast system. The boileris of the Babcock & Wilcox Marine” 
type, and there is a Green economiser of 48 tubes. 

The refuse of a summer health resort is probably at its worst 
from the destructor point of view at this time of the year. The 
quantity of refuse burned proved on the test to be 12 tons per cell 
per 24 hours, against 10 tons guaranteed, and the evaporation proved 
to be 1:33 1b. of water per Ib. of refuse from and at 212° F., against 
1:25 lb. guaranteed. The percentage of clinker and ash to refuse 
burned was 23 per cent, and the temperature in the combustion 
chamber was maintained at over 2,000* F. The power developed 
by the two cells works out at about 118 1. . p. 


LIGHTING and POWER NOTES. 


Abram.— The London Guzetie contains notice of the 
U.D.C.’s intention to transfer its prov. order to the Lancashire 
Electric Power Co. 


Aspull.—The London Gazetie contains notification of 
the intention of the U.D.C. to transfer its 1901 electric lighting 
order to the Lancashire Electric Power Co. 


Bridgend.—The U.D.C. has decided to apply for a 
prov. order for E. L., the area of supply to include Newcastle 
Higher, Coity Higher, and Gwenny in the district of the Penybout 

D.C. 


Bristol.— The L.G.B. has sent to the T.C. sanction for 
a loan of £2,335 for wages of permanent workmen. The sum was 
deducted from a loan applied for last September. 

The Electrical Committee has reduced the price of energy for 
ad vertisiog signs, &c., from 44d. to 34d. per unit. 


Clayton-le-Moors.—The U. D.C. has appointed а Com- 
mittee to confer with representatives of the Church and Oswald- 
twistle U.D.C.'s with reference to the application of Accrington 
T.C. for a prov. order for E.L. 


Croydon.—It is reported that an agreement has been 
entered into to supply the County of London Electric Supply Co. 
with electricity in bulk from the Corporation's generating station, 
at prices ranging from 3d. to 2!d. per unit. 


Electrically-Driven Scotch Rolling  Mills.—4n 
extensive electrical equipment has recently been completed at one 
of the rolling mills of the Motherwell Iron and Steel Co., Ltd. The 
plant, supplied and erected by the Electrical Co., Ltd., consists 
chiefly of two trains, namely, the roughing and finishiog mill, driven 
by one motor direct coupled; and the hard rolls, driven by one 
motor bv means of belt. Energy will be taken from the Clyde 
Valley Power Co., the supplv being three-phase current at 2,000 
volts, 25 cycles, and at 400 volts, 25cycles. Both trains sre to run 
continuously in one direction ; for the roughing and finishing mill 
a motor baving a normal output of 500 HP. at 140-110 R. M. 
is installed, and the hard rolls are driven by а motor having a 
normal output of 150 H.P. at 485 RP M. The material rolled will 
be iron and mild steel, and the output about 25 to 50 tons per 
12 hours, according to the material rolled. For starting and 
controlling the motors, special liquid starters with automatic 
regulators sand switchcases with the necessary instruments are 
provided. In addition to these two rolling mill motors, seven 
small motors for auxiliary machines are installed for 400 volta, 
25 cycles. The motora and a lighting transformer, which trans- 
forms the current from 400 volts down to 115, are connected toa 
main distribution board, which is placed in a room underground. 


Finchley.—The report of Mr. A. H. Preece on the 
electricity undertaking has been considered by the Council. The 
report is generally in favour of the undertaking, and recommends 
the Council to borrow £12,000 for extensions of plant, and £10,000 
for mains extension, which sums it was agreed to apply for. 


India.—Mesers. Killick, Nixon & Co. have applied for 
electric licenses for power, traction and lighting in Ahmedabad, 
Poona and Karachi. It is proposed to supply continuous and 
alternating current of high or low pressure as required. As 
rega'ds the first-mamed place, it is expected that the cotton mill- 
owners will largely adopt electric driving in the numerous mills in 
the district. 


Ringston-on-Thames.—The T.C. has reduced the price 
of energy for motors, cooking, and heating from 2d. to 14d. per unit, 
and has decided to allow tradesmen a discount of 25 per cent. for 
energy used in charging accumulators. 


Llanelly.—The U.D.C. has decided to inform the 
Llanelly E.L. and Traction Co. that it will be willing to purchase 
50,000 units per annum when a supply is available, but without 
prejudice to the rights of the Council. 


London.—Narvnar History Mcuseum.—Mr. Harcourt, 
First Commissioner of Works, recently stated that the work of 
introducing electric light into the Natural History Museum, South 
Kensington, was gradually being proceeded with, and an instalment 
of the provision was taken in this year’s estimates. 

BrkPNEY.—At а special meeting of the B.C. held on July 24th, 
it was decided by 31 votes to 1 to proceed with the Blyth's wharf 
extension scheme, under the supervision of the borough electrical 
engineer. 

IsLINGTON.—A report and recommendation by a special Com- 
mittee, that the large scheme of arc lighting, embarked on and 
partly carried out by the previous Council, should not be further 
proceeded with, has been adopted by the B.C. Some £10,000 
worth of material is on order, but not yet delivered, in connection 
with this scheme. 

HaMPSTEAD.—The B.C. has agreed to purchase special trans- 
former gear, which it has had on trial for some time, from the 
British Electric Transformer Co. The apparatus consists of a 
75-K w. and a 74-kw. transformer, with apparatus for automatically 
cuttibg in or out the large transformer when the load is above or 
below the capacity of the smaller one. The apparatus proved very 
satisfactory. 


Manchester.—The town clerk has been instructed to 
prepare agreements, under the corporate seal, for supplies of 
electricity, for a term of years, with the following firms, namely, 


. Electromotora, Ltd., Mr. Joseph Stubbs and Sir W. G. Armstrong, 


Whitworth & Co., Ltd. 


Motherwell.—The income of the electricity department 
for the year ending May 15th last, amounted to £10,139, and after 
deducting working and financial charges, leaves a net profit on the 
year of £730. Some 14 million units were sold, representing a 
30 per cent. increase, the cost of production being ‘68d. per unit; 
the equivalent 8-с.р. lamps connected were 74,464; and the units 
sold for power purposes, 793,000. | 
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Neath.—The R.D.C. has decided to purchase plant from 
the South Wales Electrical Power Distribution Co. at Court Sart, 
Neath, for the development of the Council's, E.L. scheme, for 
£7,000. The station, with its equipment, originally cost over 
£42,000. 


Sowerby.—The P.C. has accepted the tender for public 
lighting of the Northern Counties Electric Supply Co., at 278. 6d. 
per lamp. The Thirsk Gas Co. submitted a competitive tender. 


Stretford.—A L. G. B. inquiry was held on July 30th 
relative to the application of the U.D.C. for a loan of £53,460 for 
electricity p . Tbe only opposition was from a Councillor, 
who wrote alleging that the undertaking was a hopeless concern," 
and suggesting that before more money was borrowed the advis- 
ability of arranging for Manchester to take over the works should 
be considered. The clerk to the Council (Mr. G. Abrahams) said 
that the undertaking had been successfully managed without incur- 
ring any charge whatever on the rates. The present loan, he 
added, would meet requirements for five or seven years at least. 
The inquiry was adjourned. 


Surbiton.—The B. of T. has approved of the agreemerit 
between the B. of T. and Messre. Callender for the establishment 
of electric lighting. | 


U.S.A.—On the 15th of this month the Niagara Falls 
will be illuminated by electricity for the first time. About 50 
large searchlights will be employed with a new attachment for 
creating scintillating colour. The searchlights will be located 
below the Falls, and in this way the whole of the splendid 
epectacle will be shown illuminated. It is hoped that the 
coloured light, when flashed in the air, will be visible as far as 
Toronto. 


* 


TRAMWAY and RAILWAY NOTES. 


Accrington.—Mr. Reginald Page Wilson, the B. of T. 
arbitrator relative to the purchase of the engines and cars of the 
Tramway Co. by the T.C., has given his award. On the scrap value 
basis he places the value at £1,115, and on the landlord and tenant 
basis at £2,490, the Council to have the option of either basis, with 
costs against the Tramways Co. The company asked £8,369. 

A portion of the new electric tramway system, extending to 
Oswaldtwistle, was opened on August 2nd. 


Aldershot.—The Light Railway Commissioners have 
notified the local authorities that they have granted the Aldershot, 
Farnborougb, and District Light Railway Order. 


Barking.—The Ilford Council has declined to agree to 
inter-running as a basis of future negotiations in regard to the 
working of the Council's light railways. It has been decided to 
terminate the existing agreement with Ilford in regard to tramways 
in East Street and Longbridge Road. 


Blackburn.—O wing to building operations on the route, 
a large elm tree, which was rendered unstable, fell over the track 
of the Corporation tramways last week, breaking the trolley wires 
and bending the bracket arms. Traffic was interferred with fora 
considerable time. 


Continental Notes, —SwITZERLAND.—It was announced 
mt the last meeting of the Administrative Council of the Swiss 
Federal railways, that the experience gained in the electric haulage 
of trains in the Simplon tunnel had been completely satisfactory, 
and that the introduction of electrical working on the section 
Iselle-Domodossola would follow shortly. On account, however, of 
the great importance of the question of electric train working, it is 
impoesible to draw a final conclusion as to the period for the 
general «adoption of this method of locomotion. A decision has 
also not been arrived at in regard to the experimental institution 
of electric traction on certain other sections of the Swiss Federal 
Railways, which work is to be entrusted to Swiss electrical firms. 
Nevertheless, the work on these particular lines, the most im- 
portant of which is that between Zurich and Lucerne, which is to 
be given to the Oerlikon Machine Works, has by no means been 
postponed indefinitely. The negotiations with the electrical firms 
have not yet been concluded, but it will not be longer than a period 
of two years before further sections of the Swiss railways will be 
equipped for electrical working, and electrical firms afforded an 
opportunity of demonstrating the advantages of their respective 


systems. 

SPArs.—La Sociedad de Los Tranvias de Zaragoza has applied 
for & concession to construct and work another line of electric 
tramway in the town. 

The Gaceta de Madrid of July 18th notifies an application by the 
Compania Anonima de Tranvias de Barcelona for the concession 
for an electric tramway from Barcelona to San And1¢és.— Board of 
Trade Journal. 

ITALY.—A demand for a concession for an electric railway from 
Brescia to Caffaro will shortly be submitted for the approval of the 
Council of Public Works, the estimated cost being £200,000. 


Croydon.—The B.C. on the recommendation of the Tram- 
ways Committee has decided to take out an additional insurance 
policy to cover the Council to the extent of £5,000 per accident. 


Dartford.—A conference has taken place between Messrs. 
J. G. White & Co. and the U. D.C. respecting a proposed extension 
of the lease of the light railways; the committee recommended 
that no deviation be made in the existing agreement. 


Dundee.—Now that the Royal Assent has been granted 
to the new Corporation Bill, the work of extending the city tram- 
ways to Downfield and the railway stations is to be proceeded with 
at once. It has been decided that the erection of the overhead 
equipment shall be done by the Electricity Department employ¢s, 
and it is estimated that the cost of the whole work will amount to 
about £10,000. 


Liverpool.—The new headquarters of the city tramways 
department in Hatton Garden was opened on August 2ad. On the 
completion of the opening ceremony, the party visited the Lister 
Drive power station, travelling in decorated cars. 

The City Council has agreed to pay the representatives of the 
late Mr. Bellamy (general manager of the tramways) the sum of 
£500 in respect of tbe various devices patented by him and used 
by the tramways department. | 


London.—The Board of Trade are about to constitute 
а special temporary brauch for the purpose of dealing with matters 
relating to London traffic, so far as they come witbin the scope of 
the Board. The branch will be under the direction of Colonel Sir 
Herbert Jekyll, K.C.M.G., now assistant secretary in the railway 
department. The president bas appointed Mr. George Ranken 
Askwith to be assistant secretary in the railway department, in 
succession to Sir H. Jekyll. The president has further appointed 
Mr. J. G. Willis to be a junior assistant secretary in the railway 
department. | . 


Maidstone.—The B. of T. has informed the T.C. that it 
has confirmed the application for powers to extend the electric 
tramways to Tovil via King Edward Road, to which there was 
opposition on the part of property owners, and also a branch line 
on the Loose route via Mill Street and Knightrider Street. 


Manchester.—The Tramways Department is proposing 
to build another large car-shed on the south side of the city. The 
matter is in the hands of a sub-committee, which has been given 
power to negotiate with the owners of the site. 


Middlesex.— The light Railway Commissioners have 
granted the London United Tramways Co. two years’ extension of 
time in which to commence its light railways from Hounslow to 
Hanwortb, from Twickenham to Hanworth, and along the Staines 
Road to Staines. 

A conference was held last week at Ealing on the invitation of 
the T.C. to consider the noisc nuisance cansed by the London 
United Со.'в trams. Representatives from Ealing, Twickenham, 
Teddington, Hampton aud Chiswick were present, and the subject 
was discussed at length. It appeared from some correspondence 
with the Teddington Council, that the Boatd of Trade took the view 
that it had no power to intervene until some of the aggrieved 
authorities had taken proceedings before the local justices to stay 
the noise complained of. Exception was taken to this contention, 
and it was resolved to ask the Board iof Trade if its ruling was 
final. If it were, the conference thought that action should be 
commenced against the tramway company in one of the local 
police courts, with a view to having a case stated for the Divisional 
Court. | 


Musselbargh.—aA strike of the local company's tramway 
employés has occurred, and many of the cars have been damayed 
by the strikers, A reduced service is being carried on under police 
protection. 

Northampton.—The T.C. has decided in favour of 
extending the electric tramways to Far Cotton, at an estimated 
cost of £13,540. 


TELEGRAPH and TELEPHONE NOTES. 


Australian Cables.— According to the Singapore Free 
Press, all three cables on the Eastern Extension system between 
Banjowangie and Australia successively broke down at the end of 
June, interrupting the direct Australiau route, though there,were 
still two alternative routes. About 17 years ago a similar triple 
breakdown occurred, isolating Australia absolutely for some days, 
with the result that tbe military forces were bastily mobilised, 
ane the impression that an armed invasion was about to take 
place. 


Automatic Telephones in Germany.—The Gesell- 
schaft für Automatische Telephon (Automatic Telephone Co.) has 
just been formed at Berlin with the participation of tbe Siemens 
and Halske Co., Ludwig Loewe & Co., and the German Arms and 
Ammunition Co. The object of the company is the promotion of 
the usejof the Strowger patents for automatic telephony. No 
working capital is proposed, as the Siemens & Halske Co., which has 
undertaken the manufacture and sale of automatic telephone ex- 
changes, has to provide the working capital according to 
agreement. 


Johannesburg Telephones.—Great improvements have 
recently been effected in the trunk telephone communication 
between Johannesburg and Pretoria. The, existing lines have been 
reconstructed, and eight additional wires have. been erected, 
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making 32 in all; these form 16 circuits, of which 15 are open to 
public use. H-poles have been used throughout, and provision has 
been made for 16 wires in addition to those already installed. 


London Telephones.— Arrangements have been made 
between the Post Office and the National Telephone Co. to simplify 
the transfer in 1911, and to avoid duplication of plant. The 
London area will be divided up between the two systems, and each 
section will be developed exclusively by one or the other. The 
Bank exchange will be aholished, the subscribers being connected 
instead with the London Wall National exchange or the Central 
exchange of the Post Office, and similar arrangements will be made 
сие only the up-to-date exchanges af the company being 
retained. 


New Cables.—The new cable between New York and 
Colon vid Cuba of the Central and South American Telegraph ‘Co. 
was opened for traffic on 1st inst. 

The Journal Télégraphijue states that the following submarine 
telegraph cables have been opened for service, viz, between 
Valdez and Ft. Liscum; Juneau and Haines Mission; Haines 
Mission and Skagway; Cape Fanshaw and Wrangell; Wrangell 
and Hadley; and Hadley and Ketchikan. The Russian Govern- 
ment has granted aconcession to the Great Northern Telegraph Co. 


for the laying and working of a new cable between Russia and 


Denmark, between St. Petersburg and Libau, and Libau and Moen 
or Själland. | 


Telegraphic Interruptions and Repairs :— 


Cams. IwrmaROPTED, REPAIRED, 
Curacao-Coro 
Curaceo-La Gua Closed.. s is es Jan. I, 1906 .. өө 
Curacao-Marac 
Reissa-Issa and Reissa-Yemani (Yemen) .. .. Oot. 99, 1902.. às 
Tarifa-Tangier om ae ae .. Jan. 18, 1904 as 


Port Arthur-Chifu (Closed) .. — ..  ..  .. Mar. 9, 19. 
Garachioo-Santa Crus. oe ee ee 
Las Palmas-Arecife ee ee ee ee ow А 
Brest-Dakar T YN x: ae s | x 
Gibraltar-Tangier m a v sis .. July 29, 1007 . 
LANDLINES, ; 
Puerto-Barrios .. vs T oe T . Aug. 9, 1905 .. ee 

Wireless Telegraphy.—The absence of regulations 
in the United States regarding wireless telegraph installations is 
causing some trouble and interference between various systems, the 
one belonging to the Government at Washington being the chief 
sufferer. A young man living in the neighbourhood has set up a 
system of his own, and amuses himself by interfering with the 
transmission of official messages to coast stations and warships. 
The police have declined to interfere — Electrical World. 

It ia reported that a message was recently received at the Steglitz 
Station, near Berlin, of the Amalgamated Radio-Telegraphic Co., 
Ltd., from the ss. Hellig Olav, when that vessel was over 2,000 miles 
distant in mid-Atlantic. This, it is claimed, is the record distance 
Írem ship to shore. 

Wireless telegraph stations are to be installed at the Arabian 
ports of Kugfonda and Hodeida, on the Red Sea. 


Vienna Telephenes.—Enormous extensions of the tele- 
phone system are to be carried out, raising the capacity of the 
exchanges from 23,000 to 100,000 subscribers, and increasing their 
number from two to nine. 


— M — 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NRW BUSINESS. 


BANGOR.—New University College of North Wales. J. E. Lloyd, M.A,, 
secretary and registrar of the College, Bangor. 
BARNSLEY.—High School for Girls. Buckland & Haywood-Farmer, archi- 

tects, Norwich Union Chambers, Congreve Street, Birmingham. 
BARNSTAPLE.— Offices for Western Mornina News, High Street. Messrs. Cooke, 
builders, Bear Street, Barnstaple. s 
BELFAST.—Large shed at harbour, to be constructed for Harbour Com- 
missioners, 
BELFORD.—Grey Memorial Nurses’ Home. 
Berwick-on-Tweed. 
BIRKENHEAD.—Hospital for the B.G. E. Kirby & Sons, architect, 5, Cook 
Street, Liverpool. , 
BLACKPOOL.—Extension of Corporation baths (£60,000). Borough engineer. 
BLAYDON-ON-TYNE (WINLATON).— Ten houses for Blaydon Co-oporative 
Society. 
BOLTON.—Extensions at Messrs. Heskcth's Astley Bridge cotton mills. J. H. 
and G. Marsden, builders, Bridge Street, Bolton. 
New branch for Bolton Co-operative Society at Astley Bridge. E. 
and W. Murgatroyd, builders, Bow Street, Bolton. 
BOURNEMOUTH.—Block of 15 houses and shops in Southbourne Grove. 
5. Brown & Sons, builders, Queen's Road, Bournemouth. 
Business premises. J.J. Allen, Ltd., The Quadrant, Bournemouth, 
owners. 
BRIDGHND.— New west and east wings at Court Colman for R. W. Llewellyn. 
Cook & Edwards, architects, Masonic Buildings, Bridgend. 
BRISTOL (BrpwixsrTER).—New Council school (412,960). H. Walters & Son, 
builders, 3, Richmond Road, Bristol. 
Electricity sub-stations at Hotwells, Cowper Street, and St. 
George's (£1,565). R. Wilkins & Sons, builders, 20, Bishop Street, 
Bristol, Е 
CANTERBURY.—Important extensions to the Post Оћсс to be wired. John 
Shelbourne & Co., builders, High Street, Wandsworth, and 70, 
Fenchurch Street, London, Е.С, 
CARDIFF.—New secondary boys’ school for the T.C. (£10,000 to £18,000). 
Block of offices. Henry Bugden, architect, 95, St. Mary Street, 
Cardift. li 
CHELMSFORD.—New Post Office (£5,500). 
Roud, Plymouth. 


J. Stevenson & Son, architects, 


W. E. Blake, builder, Salisbury 


CHESHIRE.— Large Asylum extensions at Upton and Parkside for the C. C., to 
cost £150,000. 

CHESTERFIELD (BoLsovrw.-- New church. Collis & Son, builders, Chester- 
field ; Rollinson & Son, architects, Chesterfield. 

CHICHESTER.—West Sussex Secondary School (£19,850). 
architect, Horsham. 

Cea pager grade school for the Monkland School Board, Coat. 

ridge. 

COLCHESTER.— Extension of Essex and Colchester Hospital (£2,000). 

CONGLETON (West HraTIO. - Sanatorium (£9,000). Alf. Price & Son, archi. 
tects, Sandbach, Cheshire; Birchall Bros., builders, Middle- 
wich, 

COVENTRY.— Block of workmen's dwellings for the Т.С. (£13,630). 

Factory. Selig, Sonnenthal & Co., owners. 

CROSBY (Lincs.).—Council school (£5,967). 
thorpe, Lincs. 

CROY DON.— Extension of the Corporation Mental Hospital (£30,500). 

DEHRBY.—Electric power station (£908). J. Tomlinson, builder, Derby. 

DEVONPORT (Keyuam DockvABRD)— Two extensive workshops, stores and 

offices. Matcham & Co., Ltd., builders, 6, Addison Road, 

Plymouth. 

(BaLhy-WITH-HeEXTHORPF).--New Council F. W. 

Masters, architect, St. Vincent, Doncaster. 

DOVER (TEMPLE EWELL). —Villa residences. А. Tapley, builder, 6, Elms Road, 
Dover. 

DROYLSDEN (Near Mancursten).—Extensions at Robertson's Jam Works, 
Droylsden. 

DUNDEE.— Reconstruction of works for James Prain & Sons, manufacturers, 
Waltan Street. 

Spinning shed for J. & A. D. Grimond, Ltd., Dens Кова. 


DURHAM.- New residential training college for women students for the C.C. 


FARNWORTH (Borton).—Proposed secondary school. Н. Littler, County 
architect, Preston. . 

FORFST GATE. Enlargement of Field Road United Methodist Church 
(£1,135). G. Barnes & Son, architects, 5, Clement's Inn, W.C.; 
Battley, Sons & Holness, builders, 21, Old Kent Road, B.E. 


GAINSBOROUGH.— Reconstruction of market buildings for the T.C. 

GARSTANG (CaLpER VALE). Works for the Hollingreave Manufacturing 
Co., Ltd. Chas. Riley, architect, 16, Bank Chambers, Burnley. 

GLABGQW.—Warehouse and oftice in Boden Street. W. Hollins & Co., Ltd., 
Boden Street, Glasgow, owners. 


GLOUCESTER.—Wesleyan Hall to geat 750, and Sunday Schools to accom- 
modate 500. J. Fletcher Trew, architect, County Chambers, 


Station Road, Gloucester. 
GOLBORNE (NrwroN-LE-WiLLOws). Intended new Council school for the 
Lancashire Education Authority. 
HALIFAX.—Block of buildings in King Edward Street. 
architect; W. Midgley, solicitor, owner. 
New houses in St. Alban's Road, Salterhebble. 
contractor and owner. 
New Houses &t Willow Drive. 
owner, A ; 
HARPENDEN.-- New Church (St. John's, 23,300). Phillips & Blake, builders, 
High Street, Harpenden. 
HARWICH.—New Town Hall for the T.C. (£6,000). 
HASLEMERE (SWE W. - House. Fredk. J. Hodgson, and Wm. Symonds, &. 
Testard Road, Guildford. 
HOLLINGWOR'TH.—Elementary school for 600 children. С. T. Adshead, 
Leinster Chambers, St. Ann's Square, Manchester, architect. 
HORWICH (Lancx.).—Proposed new oftices for Horwich and Westhoughton 
Educational Committee. 
HULL.—Teachers’ Training College in Cottingham Road (£9,000) for the Т.С. 
ILFORD.—Extension of St. Mary's Church (£2,500 to £3,000). C. H. and №. A 
Rew, architects, Great Berkbamsted. 
LIVERPOOL (Srrrox aux). — Large corner Pharmacy Stores and shop in 
Karslake Road. Arthur Begg (owner), 227, Kensington, Liver: 
pool, E. 
LLANELLY.--Btation buildings for the Great Western Railway Со. 8. 
Roberts, builder, West Hoe, Plymouth. | 
LONDON (SypENHAM).--Addition to St. Mary's Oratory. Johnson, Baul and 
Co., 36, Thurloe Place, У. Kensington, W., builders. 
(BLACKHEATH).—Additions to High School for Girls. J. О, Smith, 
46, Parliament Street, 8. W., solicitor. 
(Nonwoop).—Four shops. F. Carter, 34, Walbrook, surveyor. 
(N.W.).—Flats at corner of St. John's Wood Road and Maida Vale for 
E. C. Pilkington. 
(VAUXHALL).— Quarters for single firemen (£2,500). Electric light to 
be installed. W. E. Riley, superintending architect L.C.C. 
(SovrHwark BRIDGE Rap). Reconstruction of engine-room 
block for fire brigade (£4,904). W. E. Riley, superintending 
architect L.C.C. 
(W.)—Additions to 15, Gloucester Square (£2,300). Joseph and 
Smithem, 83, Queen Street, Cheapside, E.C., architects. 
(DENMARK Нил, S. E.) — King's College Hospital (£300,060). 
Pite, 116, Jermyn Street, S. W., architect. 
(BETHNAL GREEN).—Baptist Church at Winchmore Hill (£6,000). 
Rev. John Bradford, chairman of Building Committee. 
(HaMrsTEAD. Roan).—Working class dwellings (£5,000). Joseph and 
Smithem, 83, Queen Street, Cheapside, E.C., architects. 
(ALDGATE).—-Shops and offices (£3.000). Joseph and Smithem, 
83, Queen Street, Cheapside, architects. 
(WaArEnLoo Roap, S.E.)—Fire station. W. E. Riley, superintending 
architect L.C.C. 
(OXFORD STREET).— Restaurant on site of No. 17. H. & E. Lea, 
Запа 4, Warwick Street, Regent Street, W., builders. 
(City).—Shop in Goswell Road. W. Irwin, 303, Essex Road, N., 
builder. 
(W.C.)—Estensive buildings at corner of Torrington Place and 
Gower Street. Holland & Hannen, Hyde Street, Bloomsbury, 
* builders. 
(ErsroN Roap).—Buildings on sites of 2-8, Mableton Place. 
Holloway, Church Street, Deptford, B. E., builder. 
(OXFORD STREET).— New concert hall for Mr. Ascherberg, owner. 
(Norwoop Roan, S. E.).—Four shops. F. Carter, 34, Walbrook. E. C., 
surveyor, 
(H. C.). Shops, offices, &c., on sites of 13-91, West Smithfield, and 
22-26, Hosier Lane. Geo. Vickery, 50, Gresham Street, E. C., 
architect; Kilby & Gayford, 87, Worship Street, Finsbury, 
builders. 
MANCHESTER.--New school for 1,000 children in Thornwood Avenue, 
Gorton, for the Gorton Education Committee. 
Proposed new hotel for Great Central Railway Co. 
(CHEETHAM'.—Infant school and additions to Southall Street School 
for the Education Committee. 


MANSFIELD WOODHOUSE (Norrs).—Council schools (£5,528). 
Ltd., builders, 8&0, Forest Road, W., Nottingham. 


H. P. Roberts, 


DONCASTER schools, 


W. C. Williams, 
J. Howarth Shaw, 


H. Dilworth, contractor and 


W.A 


H. L. 


W. Crane, 


H. J. Thompson, builder, Scun- 
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MORETON-IN-MARSH.—Extension of Council schools (£978). R. Turner, 
builder, Adlestrop, Chipping Norton. 

NANTWICH i(CnesHinE).—New Cottage Hospital (£2,000). 

NEATH (GLYN NEkaATH).—90 houses for the Macsymarchog Building Club. 
J. Cook Rees, architect, St. Thomas Chambers, Neath. 

NORTHALLERTON.—New Police buildings and residences for the deputy 
chief constable and chief clerk for the North Riding of Yorks 
C.C. (£11,000). 

NOTTINGHAM (East KinkBy).—New Primitive Methodist Sunday 
P. Cupitt, Forest Street, East Kirkby. 

NOTTINGHAM.—New baths for the T.C. 

OLDHAM.—New ring spinning mill, projected to run 60,000 ring spindles, 
Royton. Royton Ring Spinning Co. 

PONTY POOL.—New Free Librarv for the U.D.C. Speir & Beavan, architects, 
Borough Chambers, Wharton Street, Cardiff. 

(BLAENavon).—Motor house and laundry at Park House. Teather 

and Wilson, architects, Andrews’ Buildings, Queen Street, 
Cardiff. 

PONTYPRIDD (Miskin, PENRHIWCFIBER).—Shops, bakehouses, stables and 
manager's residence for the Cwmbach Co-operative Society. 
T. Roderick, architect, Ashbrook House, Clifton  Btreet, 
Aberdare. 

RADCLIFFE (Lancs.).—Proposed Secondary Schoo! at Stand for Radcliffe, 


Schools. 


Prestwich and Whitefield. Н. Littler, county architect, 
Preston. 

REDCAR.—New County Council school (£10,000). 

REDHILL (Svnugy).—New elementary schools. T. R. and B. Hooper, 


architects, Market Hall, Redhill. 
REIGATE (EARLSsWOOD).— New elementary school for the T.C. 
RHYMNEY (Mox.).—Extensive additions to Rhymney Brewery for A. Buchan 
and Co. T. Roderick, architect, Ashbrook House, Clifton 
Street, Aberdare. 
ST. ALBANS.—High school for girls. 
Peter's Street, 8t. Albans. 
ST. HELENS.—New public schools. Е. S. Biram, architect, Hardshaw Street, 
St. Helens. 
New schools for the T.C. F. S. Biram, architect, Hardshaw Street, 
Bt. Helens. , 
SHEFFIELD.—New general post office. 


SKEGNESS.—New public school (£3,500). 


SOUTHPORT.—Council school, Lenaker and Sefton Street (£20,000). 
Jarratt, clerk, Education Authority, BODIBDSES 


STAFFORD.—Isolation hospital for the T.C. 
STOCKPORT. Ey Stockport Sunday School is to be enlarged at a cost of 
12,000. 
New public sewerage works to cost £25,000. 
Proposed New Council School in Edgeley Park, Stockport. 

STROUD (CHatrorp HirL).—Extension of public schools (£1,241). 
Cooke, builder, Stroud (Glos.). 

SUNDERLAND (New 8FaHAM).—Workmen's Club and Institute (24,000). 
O. H. Mark, architect, Sundorland; John Huntley, builder, 
Sunderland. 

Reconstruction of the Avenue Theatre. 
Cottage Homes for the B. of G. (f 12,850). W. 
Sunderland, architects. 

BWINDON.—Important extensions at the Great Western Hotel. 
architect, Swindon. 

TENDOYLAN, COWBRIDGE (GLA. ) .- Residence for Mr. B. Parsons. W. 
Morgan, architect, 11, Bute Crescent, Cowbridge Road, Ponty- 
clun (Glam.). 

TOTTENHAM. -- Five houses. 
architects. 

Additions to Paxton Hall. 
Tottenham, builders. 

Boiler house. stores and workshops for Metropolitan Asylums 
Board (£4,996). W. Hatch, engineer to the Board, Embank- 
ment, E.C. ; E. Wall, Summerstown, S. W., builder. 

TRAWDEN (pear BURNLEY). —New Council school (£9,000). 
County Architect, Preston. 

TUNBRIDGE WELLS (SovrBBoRovcGH).—Crown Inn to be rebuilt. 
H. Kelsey, Culv erden Brewery, Tunbridge Welle, owners. 

WESTGATE-ON-BEA (THANET).—New public ball (£5,500). Chas. John Reeve, 
architect, The Grosvenor, Margate. 

WEST HAM.--Extension of West Ham and East London Hospital (£20,000). 

Percy Adams, architect, 28, Woburn Place, London. 

WHITEHAVEN. — Place of worship, New Lowther Street (£1,300). J. Young, 
builder, vv hitehaven. 

WINCHESTER. Head master’s house, Peter Symond's School (£8,827). 
Cancellor & Hill, architects, 12, Jewry Street, Winchester. 

WOLVERHAMPTON.-—Important extension of works. John Marston, Ltd., 
owners. | 

New public schools for 488 children for the Г.С. 

WORKSOP.—St. John's Institute and parish hall. J. T. Shardlow, architect. 

Rev. G. Dobree, vicar. > 

Thirty houses. C. Bacon, Worksop, owner. 

Extensive brickworks at Checker House between Worksop and 
Retford for the Wigan Coal and Iron Co., of Manton, Work- 
sop, Notts. 

WREXHAM.—Elementary school for 1,000 children for 
Committee. 


A. L. Оһатрпсув, architect, 99, St. 


H.M. Office of Works. 


J. E. 


A. 8. 


Mr. Thornton, owner. 
& T. R. Milburn, 


W. Drew, 


Hodson & Whitehead, 7, Finsbury Square, E. C., 


H. Grover & Co., Ltd., 752, High Road, 


H. Littler, 


E. and 


the Education 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—January 8th, 1908. One common battery 
switchboard and 3,009 subecribers’ telephones (specification No. 166) 
for the Deputy Postmaster-General, Adelaide. Specifications can 
be seen at the Commonwealth Office, 72, Victoria, Street, S. W. 


Austria.— August 31st. The Austrian State Railway 
authorities at Czernowitz are inviting tenders for the establishment 
of an electric plant at the railway station in that town, for lighting 


and power purposes. 


ea 


Ф 


Barnes.—August 12th. Mechanical stokers, feeder and 
distributor cables for the U.D.C. See “ Official Notices " July 26th. 


Belgium.—August 1!th. La Societé Nationale des 
Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels, is inviting 
tenders for the machinery and apparatus necessary forthe equipment 
of three transformer sub-stations in connection with electric tram- 
ways. 


Bristol.— Converters, switchgear and cables for the T.C. 
See Official Notices“ to-day. 


Calcutta., — January 2nd, 1905. According to the 
Financial Ners, tenders for any class of illuminant are invited by 
the Corporation for the lighting of the city. 


Canada.—According to the E/vfrice! World, the Board 
of Control, Winnipeg, Manitoba, desires tenders for five 3,000-x w. 
turbines and alternators, two 250-xw. ditto, transformers, power 
station switchgear, a high-pressure transmission line, 75 miles in 
length, and all the accessories, makiug up a complete installation. 
Specifications from the power engineer, Carnegie Library Buildings, 
Winnipeg. 


Clonmel.— September 7th. Electric lighting of the 
District Lunatic Asylum. Section 1, suction gas plant, engines 
and dynamos. Section 2, accumulators, switchgear, mains, wiring 
and fittings. Section 3, buildings and foundations. See Official 
Notices " to-day. 


Dortmund.— August 15th. The Prussian Railways 


require tenders for a 20-ton electric crane and accessories. 


Dublin.—Supply of motors on hire-purchase system for 
the Corporation E.L. Committee. See Official Notices July 26th 


Dundee.—Tenders are invited by the T.C. for the con- 
struction of a mile of double-track tramway, rails, points, crossings, 
&c. Particulars from City Engineer. 


é 

Egypt.— November 1st. The Harbour authorities 
require tenders for the construction of an electric power station 
and for the following plant, to be worked by electric power :—Five 
transporters of large range; five ditto of smaller range; six cranes 
of 4 tons each; 36 cranes of 2 tons each; 25 capstans; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Posts and Phares. 


Germany.—Tenders are about to be invited for the 
extension of the municipal electric lighting undertaking in the 
town of Dortmund at an estimated cost of 4 233, 300. 


Gothenburg.—The Commercial Intelligence Branch of 
the Board of Trade are notified by Н.М. Consul at Gothenburg 
that tenders are invited for the supply of tlie electric equipment 
for the Government power station at Trollhattan. For further 
particulars see this column for July 26th. 


Islington.—The Libraries Committee of the B.C. has 
been authorised to obtain and accept during the vacation, tenders 
for the electric fittings for the Central Library: 


Italy.—August 24th. The municipal authorities of Cam- 
panario are inviting tenders for the concession for the electric 
lighting of the town during a period of 20 years. 


Llandudno.—5eptember 2nd. Supply and erection of 
battery, booster, &., for the pier company. See Official Notices " 
to-day. : 


Manstield.— Maintenance of electric installation at the 
Town Hall for the T.C. J. Harrop White, Town Clerk, Mansfield. 


New Zealand.—The T.C. of Napier requires tenders for 
a complete electric lighting, tramway and power installation. 


Oystermouth.—The U. D.C. is inviting applications from 
those willing to cstablish an olectrical undertaking there. See 
“ Official Notices to-day. 


Paddington.—August 12th. Electrical installation of 
fire alarms at the workbouse in Harrow Road, for the Guardians. 
Specification, &c., from Н. Е. Aveling, Clerk to the Guardians, 
313-319, Harrow Road, W. 


Portsmouth. August 14th. High-tension switchboard, 
and pipe-work for electricity supply extensions. See “ Otlicial 
Notices” July 26th. 


Queensland.—September 9th. The Deputy Postmaster- 
General requires tenders for the supply of lead - covered 
paper-insulated telephone cable, also various post and tele- 
graph stores, telegraph and telephone instruments, parts, Ac. 
Specifications of the above, and of a number of other tenders for 
telegraph and telephone material, may be inspected at the otlice of 
the ELECTRICAL REVIEW. 
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South Australia. — The Postmaster-General requires 
tenders for lead-covered paper-insulated telephone cable with 124 


ir; 24 miles 78-pair; 7 miles 52-pair; 23 miles 26-pair ; 
&nd 700 yards light lead-covered silk and cotton-insulated cable, 


Spain.—August 19th. The municipal authorities of 
Serrada (province of Valladolid) are inviting tenders for the con- 
cession for the electric lighting of the town during a period of ten 
years. Tenders are to be sent to E] Secretario dcl Ayuntamiento 
de Serrada, whence particulars may be obtained. 


Spain.— August 18th. Tenders are invited for the lighting 
by electricity, or by electricity and gas, Of the city of Alcoy. 
Tenders to the“ Secretaría de la Alcal ia constitucional,” of Alcoy. 


Local representation is necessary, A deposit of 600 pesetas (about 
^ £21) is required to qualify any tender. | 


Stock port.—A ugust 26th. Automatic point controllers 
for the T.C. See Official Notices ” August 2nd. 


Sunderland.— August, 22nd. Uniforms and caps for 


the tramway employóa of the Corporation. See “Official Notices" 
July 19th. 


Nydney N. S. W.).— Angust 14th. The Deputy Post- 
master-General is inviting tenders for telegraph, telephone and 
electric light material, | | 

—— (—fH— 
CLOSED. 


Blackburn.— The Corporation has accepted the tender 
of Messrs. Dick, Kerr & Co., and Messrs. Newtons, Ltd., for the 


supply of electric motors, and that of Mesers. Ferranti, : 
the supply of electric meters, 


Green & Trevett (on behalf of the British Westinghouse Co.) for 
motors of 3 н.р, and over. For the supply of starting switches, the 
tender of Messrs. d. Findlay & Co. has been accepted, 


Cleckheate».—The U.D.C. bas accepted the tender of 


W. T. Henley's Telegraph Works Co., Ltd., for the supply of cables 


for a year. 


Faling.— The T.C. has accepted the tender of Messrs. 


G. Sinclair & Son for the supply of a boiler for the electricity we rke, 
at £3,069. 


France.—The Post and Telegraph Authorities in Paris 
have just given out contracta for the supply of galvanised iron wire 


La Société des Forges de Chatillon Commentoz, and 100 tons 
4 mm. dia. M. Marcellot of Earville (Haute-Marne). 


Halifax,—The tenders of Messrs. Dobb Bros, for Haigh 


Moor pea slack coal, and of Мевагв. Henley’s Telegraph Works 
Co., Ltd., London, for cable, have been accepted. 


Hull.—The E. L. Committee on August 2nd accepted the 
tender of Messra. Korting Bros. for the supplx ot pipework and а 
condenser, at £625 ; also the tender of the Lahmeyer Electrica] 
Co., Ltd, for the supply of a steam dynamo, at £4,564. 


The Board's engineer (Mr. W. T. Hatch) estimated the plant would 
fetch between £1,000 and £1,500. 


STEPNEY.— The B.C. has received the following tenders :— 
TESTING EQUIPMENT. 
A. W. Penrose & Co. 857 10 


"T E T v 0 

T is (modified tender) (accepted) 362 10 0 
Union Electric Co. = - ке . 3983 8 0 
Johnson & Phillips ae - ix 24 415 0 0 
W. White & Co. T ед 85 iG 423 3 6 
Switchgear Co. (J. G. Statter & Co.) T 127 9 6 
Electric Construction Co. 8 ei ru 446 0 0 
Edison & Swan U.E.L.Co. .. "T 2 155 0 0 
Pooley & Austin .. т da T ica 464 0 0 
Kelvin & J. White, Ltd. as bed ТУ 538 16 5 
British Thomson-Houston Co. M pos 249 0 0 
General Electric Co, a xc - EM 575 0 0 


The modi 
tender Messrs. Penrose offered to supply same for £107 10s., but 


agreed by their letter dated July 24th to supply a generator of a 
better type and greater efficienay, 
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ANNUAL SUPPLY OF METER Cases, 
W. Badger .. 


| ee ys * (accepted) £99 5 0 
J. € W. Shale 25 . - "m A" 118 17 6 
J. Richmond & Co. a De es 2x 121 17 6 
Buck & Hickman.. v а ae - 182 5 0 


ANNUAL SUPPLY OF Time SWITCHES, 


Reason Manufacturing Со... (accepted) 4188 0 0 
Venner & Co. 83 "m. " hc he 2410 0 
Johnson & Phillips, Ltd. ee ss s 3n 0 0 


Manchester. Tenders have been accepted by the Tram- 


ways Committee as follows :— 


Lorain Steel Co., Philadelphia... Special track-work. 

Bolekow, Vaughan & Co., Middlesbrough, Steel girder tramway rails and 
tish- plates. 

Bayliss, Jones & Bayliss, Ltd., Wolverhampton, 
and nuts for tish. ates, 

John Spencer & Co., Vednesbury.—Steel tramway poles, 

Naylor Bros., Golborne.—span wire brackets. 

United States Steel Products Export Co., New York. 


Ste! de-bars And bolts 


— Tramway rail bonds. 
The Cleansing Committee has accepted tho following tender: 


Century Electric Co.— Work in connection with the electric installation at 
the Caythorpe Street destructor works, Moss Side; the work to be done 
under the supervision of the chief electrical engineer of the Corporation 


The Eleotricity Committee has accepted the following tenders :— 


British Insulated & Helsby Cables, Ltd. Puxe boxes. 
umney & Ruinney, and Ferranti, Lid. Ampere hour meters, 


International Electric Co., Siemens Bros. Dynamo Works Co., and the 
General Electric Co.— Watt. hour meters. 


Swansea. — The tender of Mr. J. 8. Brown has been 


accepted for the E. L. installation at the Swansea National Eisteddfod 
pavilion, at £127. à i 


Wolverhampton. The T.C. has accepted the tender of 
essrs. Mountain & Gibson, Ltd., Bury (Lanes.), for the supply of 
à 6now-plough machine for the tramways, at £702 108. 


FORTHOOMING EVENTS. 


— — ä — 


A German Railway Investigation in the United 
tes.—A Committee of Inquiry into the i 

railway working in the United States is on the 
from Berlia to New York, in connection with 
scheme for the introduction of electric tractio 


Public Works, and the other members are Dr. W. R 
fessor at the Technical High School: Herr P. Wittig, di 
the Berlin Elevated and Underground Railway et 
Frischmuth, chief engineer of the Siemens & Halske Co.; Herr 
Pforr, of the Allgemeine Electricity Co.; and Herr Lahmeyer, 
Dr. Reichel will probably be 

engineer of the Siemens & Halske Co., and 


practical value can really be accomplished until t 


Measurement of Stock Cable.—We Wish to point out 
cable manufacturers and electricity supply undertakings 
that the former would confer a considerable 
the latter by i 


marked with the measurements from 


| services could be 
easily checked, and what is of more importance, the balance in hand 


could be easily ascertained without the cost of labour to unwind 
and measure stock in hand at balancing periods, It frequently 
happens, with cable of any considerable dimensions, that the book 

nce isaccepted at stocktaking, and unless great care j i 
in recording issued lengths from time to tim 
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and braided cables, & metallic disk could be} firmly oli 
Position. The cost to the manufacturer would be negligible, whilst 


the benefit accruing to the customer would be considerable, 
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TRE ELECTRIFICATION: OF THE HAMMERSMITH: AND- CITY SECTION 
OF THE GREAT WESTERN RAILWAY. 


(Continued from page 165.) 


IN our last week's issue we referred at some length to the and oil separating and filtering plants are installed in the 
extensive coal-handling plant, also to the boiler house plant pump room, | | 
installed at the Park Royal station. The former, which is of the well-known Puterson type, 
In this connection figs: 4, 5 and 7, showing the ex- and arranged in duplicate on either side of the pump 
terior of the- sta- Е | room, will as a 
tion, the boiler | | whole treat some 
house, and two of 5,000 gals, of hot 
the Hall feed well make-up рег 
pumps, will be of hour. The latter 
interest. plant, also in dupli- 
As previously cate, is of.the 
stated, the feed Davis-Perrett type, 
pumps normally and will deal. with 
draw-from the hot 8,000 gals. of water 
wells, two of which per hour. 
are situated in the One section of this 
boiler house base- plant is illustrated 
ment. in fig. 6; its action 


mE 
— 
—— ae 


For dealing with. is as follows :— 
the supply to the Fic. 4.—EXTERIOR OF THE PARK ROYAL GENERATING STATION OF THE The air pump dis- 
hot wells, both Great WISTERN Rainwav Co. charge is delivered 


water softening into a small settling 
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Fic. 5.—View in тнв Bowes: Hoyes; Ho TRE! BABCOCE & Wilcox DouBLE-DBUM WATEB-TUBE BOILERS. 
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tank with a tumbling bay outlet and with float and measuring 
gear, in which some of the free oil .is separated by gravitation. 
The tumbling bay discharges into а distributing trough, from 
which the oil separating batteries are supplied through a 
number of valves, arranged so that any unit of the battery 
may be entirely shut off if required, without interfering with 


Fic. 6.—Davis-PEBRETT OIL SEPARATING APPARATUS РОВ TREATING 


THE AIB Pump DISCHARGE. 


the efficient working of the plant.. The batteries consist of 
long wooden troughs, in which are suspended iron plates 
alternately connected to either pole, of Ше 225-volt P. C. 
supply, and controlled by a change-over switch, до that the 
polarity сай be réversed as required in order to keep the 
plates clear of the grease which accumulates as a scum on 
the surface of the water. The discharging water is led toa 
sand filter, which ів also divided into sections: the filtered 


tube with steel flanges riveted on, and was supplied by 


Messrs. Aiton & Co. 


Fach boiler is connected, through a non-return valve and 
stop valve, to two 8-in. main steam pipes carried down the sides 


of the boiler house and inter-connected above the pump room. 
A 10-in. ring in the engine room is teed off the double line in 


the boiler house through the necessary 
valves, and is itself sectioned by 
valves; the main engines are arranged 
in pairs, each engine being supplied 
with steam through an 8-in. branch 
pipe connected to the separator on the 
. engine bedplate, and a bye-pass pipe 
and valve is provided between . the 
separatora on each pair of engines, for 
use in case a section of the main ring 
has to be shut off. ` ELA 
Eight main generating unite are in- 
stalled іп the.engine room, four in each 
side bay, as shown in figs. 12 and 13. 
These are of the Belliss three-crank 
triple-expansion type, direct coupled to 


rating at а pressure of 6,300 to 6,600 
volts and 50 cycles. | 

The normal output of these units is 
750 Kw. at 250 R. P. M., and they have an 
overload capacity of 25 per cent. 

The engine speed is electrically con- 
trolled from the main switchboard 
gallery for synchronising purposes and 
for load adjustment when running ; 
| and ап electrically-controlled emer- 
gency steam stop-valve is also fitted to each engine and 
similarly controlled from the switchboard. 

; The three-phase generators are of the ordinary rotating 
field type.; the armature is star connected, but the centre 
point is not permanently earthed. | 

The exhaust steam from each engine passes through a 
preliminary mechanical oil-separator of the Reavell type to 


- 


Fic. 7.— Tug HII Евер PUMPS. 


water passes into the hot well tank below. When the 
water rises to a certain level above the sand filter, owing to 
the latter becoming clogged, the filter is automatically cleaned 
by flushing it with water, which passes through the sand in 
the opposite direction to the normal. 

The whole of the steam piping is of solid-drawn steel 


Fic. 8.—PHaàsE CHANGING LINKS, IN CONNECTION WITH THE 
MAIN Е,Н,Т, SWITCHGEAR. 


the condensing plant ; an alternative atmospheric exhaust is 
also provided to each engine. 

The condensing plant, shown in fig. 10, is situated in the 
centre bay of the engine room, and is divided into four 
sections, one for each pair of engines; each section consists 
of a surface condenser,combined air and force pump and 


E. C. C. three-phase alternators, gene- 


E - а — — — 
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circulating pump. Each condenser unit deals with 42,000 
The air pumps, of the 


lb. of. exhaust steam. per hour. 


Edwards type, are 
driven direct by a 
two - crank com- 
pound steam en- 
gine, and a small 
force pump is also 
driven by each air 
pump engine, for 
raising the con- 
densed water to 
the oil separating 
and filtering plant 
in the pump house. 
The circulating 
pump is of the 
centrifugal type, de- 
signed to deal with 
178,000 gals. of 
water per hour, and 
is driven by a 


three - phase 650- . 


volt motor. The 
circulating pumps 
draw from four 
20-in. pipes in 
the engine house 
basement, and re- 
turn the circula- 
ting water through 
the condensers and 


non- return valves to two main discharge pipes, situated 
some 30 ft. above floor level, and shown in fig. 9, which 
lead throught the end, wall of the building to four Klein 


Еа. 9.— VEW oF A GENERATING BAY FROM THE SWITCH GALLERY. 


excitation supply, are worked in parallel 


them from the bus-bars. 


A measuring weir is provided in the main distributing 
trough above the towers, and the separate concrete storage 


tanks under each 
tower are connected 
with the circulating 
suctions of the con- 
densing plant. 
Eight auxiliary 
units, each of 150- 
KW. capacity, are 
also installed in the 
engine - house for 
supplying direct and 
alternating current 
for local purposes, 
principally excita- 
tion and lighting 
(р.с.), and operat- 
ing motors (A. C.). 
There are four 
D.C. auxiliary units, 
including a steam 
generator driven by 
a Belliss compound 
engine, a generator 
driven by a 6,600- 
volt three - phase 
induction motor, 
and two batteries. 
The batteries, 
which form а 
stand-by for the 
with the generators 


in the usual way, with motor-driven boosters for charging 


Fic. 10.— TRR CEgNTRAL ENGINE House Bay, SHOWING THE SUBPACE CONDENSING PLANT. 


natural draught cooling towers. The latter are each 
designed to cool 145,000 gals. of water 30? F., from 115° F., 
ander normal temperature conditions.. 


Four three-phase auxiliary unita are also installed, including 
a steam generator driven by a Belliss compound engine, a 
synchronous generator driven by а 225. volt D. C. motor, and 
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two sets of static transformers. The motor-generator can be auxiliary 220-volt D. O. switchboards placed on the floor level 
run reversed through the transformers or direct from the immediately under ће н.т. switchboards. | 

auxiliary three-phase supply, for delivering b. O. for excitation, The high-tension switchgear extends from the basement 
to a total height of 38 
ft., and consists of a 
steel framework filled 
in with stone fireproof 
cells. Each circuit 


— “= UMP | | TET De - — runs from the bottom 

77" uw — | 
E 5486: =— — | i i P Ld . board. The control 
— K. B = panels ate placed on a 


жа gallery in front of the 
upper portion of the 
ә switchgear. The main 
switches are mechani- 
cally worked from the 
control panels; the 
instruments оп the 
control panels are 
worked from trane- 
formers, low-pressure 
current only being em- 
ployed on the operating 
boards. Immediately 
in front of the con- 
trol panels, fig. 11, are 
placed the main gene- 
rator field regulating 
resistance columns, the 
engine govérnor and 
emergency valve 
switches, and also a 
set of engine signal 


r 


Fic. 11.—MAIN E. H. T. SWITCHGEAR; VIEW ALONG THE CONTROL GALLERY. columns and  indi- 

cators. 
and it can also be used for charging feeders. Each set of Each н.т. switchboard controls four generators, three *15 
static transformers is delta connected, and the н.т. winding н.т. feeders, a *15 cable to an artificial load tank and some 
of each transformer is divided into two sections, which аге local circuits leading to a distributing centre, the auxiliary 


normally connected up 
in parallel from the 
H. T. switchgear, but 
can be connected 
up in series when it is 
desired to obtain a 
pressure up to 13,000 
volts for testing pur- 
poses. 

A 20-ton overhead 
travelling crane is pro- 
vided in each gene- 
rator bay of the en- 
gine house; each 
crane is of the three- 
motor type, with 220- 
volt D.c. motors, and 
tramway type con- 
trollers. A 10-ton crane 
is also provided in the 
condenser bay, fitted 
with motor operated 
hoisting, and hand 
travelling gear. The 
cranes, both at the 
generating and sub- 
station, were supplied 
by Marshall, Fleming 
and Jack. 

The main switch- 
gear is of а very 
extensive character, as 
would be expected from 
the nature of its work. 
It is of- В.Т.-Н. type, 
5 pus ол . Fic. 12.— TR 750-kw. THRBE-PHASE E.C.C. GENERATORS. 
trolling the 6,500-volt | | | 
three-phase circuits, with an auxiliary 650-volt three- transformers, and, in tbe case of the north board, the 
phase switchboard between, placed on a gallery across induction motor-generator. The H. T. switch boards can be 
one end of the three engine-house bays; also two worked independently of each other or-in parallel, Each 


to the top of the 
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board has a duplicate 
set of main bus- | 
and also a set of H.T. 
synchronising bus- 
bars which are used 
in connection with 
the testing and 
charging of the 
teeders, as well as for 
synchronising Ње 
generators. | ul ри 
The circuit for a e eee. 
generator or feeder 4 — 
starts in the base- 
ment in a cell which 


z 
„и 


ат 
= 
ее 
b> > + 


cable is alive. The circuit then 
passes upwards to three oil-break auto- 
matic switches, the lowest of which is 
directly connected to the synchronising 
bus-bars, while the two upper switches 
connect to one or other of the two sets 
of main bus-bars. The main bus-bar 
switches are nsed as selector switches, 
and also serve as a stand-by to each 
other. The generators or feeders can 
be changed from one set of bus-bars to 
the other through the generator’s own 
switches, or through a separate bar 
coupling switch. The necessary pres- 
sure transformers and series trans- 
formers for working the instruments 
are teed off or connected in the cir- 
cuit on the cable side of the main 
switches, and these same transformers 
energise the relays in connection with 
the main switches. 

Each main generator panel is pro- 
vided with a watt-hour meter, an 
indicating wattmeter, a power factor 
indicator and an ammeter ; and each 
feeder with three ammeters. 

With regard to the automatic pro- 
tection of the H.T. circuits, the main 
switches on each of the main gene- 
jue d circuits are provided with in- 

neous reverse and with time 
limit overload relays, which, however, 
can be neutralised when desired. 
Time limit overload relays are also 
provided on the main feeder- circuits, 
the cables cross-connecting the two 


` main boards, the bus-bar coupling 


circuits, the branch circuits and 
the feeder н.т. synchronising selector 
switches which also connect the H.T. 
water box. 

The tripping solenoids are energised 
by direct current from the battery, 
and the tripping of a main switch is 


contains the three- 
core cable sealing and 
dividing box, to 
which it 18 connected 
by phase - changing 
links (fig. 8) for 
enabling any core 
of the cable to be 
connected to апу 
one of the condüctors 
of the switchboard 
circuit. Above the 
phase-changing links, 
a set of disconnect- 


ing links enable 


the cores to be 
isolated fiom the 
switchgear and 
earthed, glow tubes 
being provided to 
indicate when the 
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notified by the lighting up of a signal lamp on the control 
panel. 

A charge and test pane ig provided on each main н.т. 
switchboard for the purpose of testing and charging the main 
H.T. feeders, either by means of a water box' consisting 
of three-phase series variable water resistances or from the 
auxiliary 650-volt switchboard through the step-up trans- 
formers. Ammeters and earth-detecting voltmeters are pro- 
vided, the latter for indicating a fault on the feeder being 
charged or on the network being supplied. 

One half of the synchronising bus-bars is normally used 
for synchronising the generator circuits, and the other half 
for charging and testing the feeders, but the halves can be 
coupled together, and the feeder charging gear connected to 
any generator, or the generator synchronising gear used in 
connection with the feeders. Each control switchboard is 
provided with generator and feeder synchronising gear 
mounted on swing panels at either end of the board. 

By means of a system of shafting and cams at the back of 
each control board, a complete mechanical interlock has been 
provided in connection with the operating mechanism of the 
H.T. switches. 

The auxiliary three-phase switchboard, for controlling the 
650-volt alternating current circuits, is fitted with two sets 
of bus-bars which can be coupled together when required ; 
the arrangement of the auxiliary switchgear is such that 
either the steam or motor-driven 650-volt alternator can 
supply from the lower set of bus-bars for charging or testing 
purposes, while the other alternator or other bank of trans- 
formers (stepping down) supplies from the top set of bus- 
bars the auxiliary motors. 

The two n.c. 220-volt exciter switchboards can be worked 
separately ог in parallel, and each controls one of the auxiliary 
D.C. generators, one of the storage batteries, three feeders for 
working the т.с. crane motors and the arc and incandescent 
lighting of the power house, and an excitation circuit for the 
main and auxiliary three-phase generators. 

Two testing tanks, supplied with circulating water, are 
provided, each of which forms an artificial load of the 
capacity corresponding to a main generator. The electrodes 
for these tanks can be raised or lowered by hand, or by 
means of small motors which can be controlled from the 
main switchboard galleries. 

A portable electrically-driven air-compressor set is provided 
for cleaning the H.T. windings and switchgear about the 
engine room. 

For the lighting of the buildings, &c., 40 “ Oriflame " arc 
lamps, and about 200 incandescent lamps are provided. 

The feeder cables from the 650-volt А.с. auxiliary switch- 
board and from the p.c. switchboards are three-core and 
single cables respectively, rubber insulated, lead-covered. 
and armoured with steel wire. For the branch circuits 
rubber-insulated and braided cable is used, drawn into heavy 
gauge Simplex steel conduit. "With the exception of the 
offices, water-tight fittings have been used throughout. 

(To be continued.) 


NOTES. 


Zircon- Wolfram Lamps.—A certain amount of interest 
will be manifested in the information contained in the first report 
of the Belgian Compagnie Internationale des Lampes Electriques 
Zircone-Wolfram, whose principal object is the promotion of the 
commercia! utilisation of this type of lamp in various countries. It 
is mentioned that the company has concluded an agreement with a 
Belgian group, under which the latter will acquire the Belgian 
patents in connection with the factory now being erected in 
Brussels. The Russian and Swiss works, which have taken up the 
patents for those countries at Warsaw and Goldau respectively, are 
now producing lamps of good quality, whilst the Société Edison- 
Cruto, which obtained an option of tbe Italian patents, exercised it 
four months before expiration. It is submitted that this shows the 
superiority over other lamps of those patented by the Elektroden 
Gesellschaft and improved by Messrs. Hollefreund & Co., in their 
works at Berlin, When the Belgian company was formed, the first 
Z lamps of 110 volts had just made their appearance in the labora- 
tory of the inventors, and to-day the 220-volt lamps are in general 
manufacture. Whilst the illuminating power of the first 110-volt 
lamps did not fall below 80 candles, those made at present range 
down to 20 candles, and the cost price has been so largely reduced 
as to indicate that it will approach that of the best carbon filament 
lamps. The firms of Bergmann & Co., of Berlin, the Felten and 
Guilleaume-Lahmeyer Works, the Watt Co., of Vienna, the Société 
Lacarrière, of Paris, and the Z Electric Lamp Syndicate, of 


London, have all adopted the same process as the Belgian Co., 
and have started, or are about to begin, manufacturing on a large 
scale. Тһе report proceeds to state that Messrs. Hollefreund & Co., 
of Berlin, have discovered how to prevent the blackening of the 
lamp bulbs by the tilaments, and that the Belgian company has 
secured the exclusive agency for the disposal of the patente for 
these and other improvements in other countries. A conference 
was held recently at Berlin of the principal manufacturers of metallic 
filament lamps with a view to arriving at an understanding for the 
maintenance of sale prices on a remunerative level, and thus avoidiny 
competition by means of rebates. An arrangement of this kind 
was entered into for a certain period, and there is reason for 
believing that it will be continued. 


A West Indian Shark Story.—4According to a letter 
received by a German newspaper from a young sailor at St. Thomas, 
in the West Indies, the harbour there is troubled with the presence 
of a number of sharks which, except in shallow water near the 
shore, are a hindrance to bathing, which is deemed necessary during 
the hot weather. Two negroes were recently devoured by sharks, 
and the engineer of an American training ship anchored at Bt. 
Thomas hit upon the idea of killing the sharks by means of dynamite. 
Accordingly an iron fishing hook was baited with a 5-lb. piece of 
bacon in which was concealed a dynamite cartridge, which was 
connected with electrical conductors and an igniter. The bait was 
lowered into the water by a strony rope, and the other end of the 
wires connected to a battery. It was not long before a shark 12 ft. 
long made its appearance at the stern of theship, when it turned on 
its back and the bait was swallowed. The shark killer switched on 
the current, and at the same moment the dismembered pieces of the 
animal flew into the air with a column of water. In ten days no 
fewer than eight large sharks were destroyed in this manner. 
Encouraged in this way the engineer endeavoured to kill the 
animals by electric shock. А thin cable, which was capable of 
being connected with a lighting circuit on board the vessel, was got 
ready with the hook at one end, and having the usual form of bait 
which was lowered into the sea. The other end of the cable, 
according to the story, was placed in connection with the dynamo. 
A large shark soon pulled at the hook, and a current at 200 volts 
was sent through the cable, but this only made the animal lash the 
water with fury. It was possible to raise the pressure to 750 volts, 
and when this had been done the shark shot out of the water almost 
vertically, and then fell down motionless and dead. The story 
adds that the negroes, who had gathered in fishing boats, seized the 
carcase and conveyed it to the shore to cook for a meal. 


Electric Supply Cricket League.—The secretary of 
this League, Mr. A. W. Seabright, has sent us a list of the numbers 
of points scored to date by the respective clubs in the League, as 
follows :— 


; Number of Points 

| Matches played. scored. 
St. James's Electric С.С. 8 15 
St. Pancras Electric С.С. . 8 11 
Kensing:on and Knightsbridge Electric C. C. 9 11 
Central Electric C.C. s 9 8 
St. Marylebone I: lectric C.C. 5 1 
Chelsea Electric C.C.. 7 0 


The St. Pancras Electric С.С. are the prescrit holders of the 
Challenge Cup. 


Quartz Lamp for Ultra-Violet Rays. new lamp 
of the mercury-vapour type, in which the tube is of quartz, bas 
been introduced by Messrs. Н. W. Cox, Ltd. As quartz, unlike 
glass, is completely transparent to ultra-violet rays, and can stand 
a much higher temperature, the therapeutic effect of the quartz 
lamp is very much greater than that of the earlier types, and larger 
surfaces can be dealt with. 


The Lay Press at it Again.—This is how the 
Tribune—a paper which is in its infancy—decorates an article on 
life in London :—“ The sixteen-candle bulbs that consume a watt 
an hour are not for him who earns a pound a week, when the Board 


. of Trade unit costs from fourpence halfpenny to eightpence for 


every three hours of the light of which the poor are as sharply 
bereft as if they were prisoners in name as well ae in fact." The 
author seems to have been labouring under a slight misapprehension, 
but this may well be excused in view of the elegance with which 
his views, whatever they may be, are concealed. We note with 
interest also that travellers, when they encounter in the Bimplon an 
air shaft through which the light falls, draw a long breath, and we 
admire thé bald-headed courage of the writer. After fully half a 
column of similarly gifted trash, in which he introduces an in- 
credible number of irrelevant topics, he leaves Miss Jane East to 
speak for herself of her experiment in Chelsea, and us to wonder 
if, and why, he is paid for it. 

The Daily Telegraph casually remarks in connection with Mr. 
Thwaite’s system of electric culture: —“ Very soon after Jablouchoff 
invented the electric arc . . . ." This is rough on Jablochkoff ; 
but what about Sir Humphrey Davy ? 

When will the responsible daily papers, upon which the average 
man depends for his general information, include upon their staffs 
scientific experts who will save them from committing technical 
absurdities ? 


Electric Shock Fatalities.—On Tuesday a porter named 
Perry met bis death at Harrow. While engaged in coupling 
carriages, he seems to have accidentally stepped on the live rail. 
It is stated that, in endeavouring to free himaelf, he fell with his 
face on the rail. His face was blackened by burning, while his leg 
was charred and his boot burnt through: 


— —— 
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Electrochemical Notes.—A Pracricat, [LIMITATION 
or REeisTrANOR Furnaces.—In theory, the electrical resistance 
furnace is a very simple apparatus; electrical energy is converted 
into heat in the resistance material, with a conversion efficiency 
of 100 per cent. The only apparent limitation of heat effect is 
the volatilisation of the resister iteelf, and in the case of Jiquids, 
the inability to get & retaining cell which does not itself melt. 
A recent paper deals with the latter type of furnace, which, in 
all respects, ів far more complicated than that in which the heat is 
developed in a central solid resistance material, such as graphite. 
When the current density in & liquid conductor contained in an 
open channel is sufficiently increased, the material begins to con- 
tract with considerable force, especially at a place where some 
slight obstruction is to be found. This contraction of the cross- 
section resembles the depression in a plastic material tbat has been 
pinched with tne fingers, and the author suggests the name “ pinch 
phenomenon " to describe this curious change. The firat depression 
in the surface of the conductor gradually increases into a V-shaped 
section, and bscomes deeper as the current density gets larger, and 
finally reaches the bottom of the channel. The current is then 
broken, and the liquid flows back to make contact again. In this 
manner a violent automatic interruption of the current, accompanied 
by loud crackling and much spluttering, is set up, which means 
that the limit of current density has been passed. It is necessary 
at this point to break the circuit externally to allow the parted 
liquids to flow together again and reach their normal level. If 
tbis precaution is neglected, the core will freeze in its divided 
state and cause serious difficulty in mending the break. This is an 
important factor in the designing of a furnace. The channel 
should, above all, be perfectly uniform and kept free from obstruc- 
tions. Both depth and width should be made large, which means 
short channels, low voltages, enormous currents, or else a large 
capacity of the furnace. The depression will extend downwards as 
much as 6 ia, through molten iron and cause a complete rupture.— 
Electrochemical and Metallurgical Industry, Vol. V, No. 6, 1907. 


GRANULAR CaRRON Kesistance FoRNACE.— The following is a 


description of an electric furnace of the granular carbon resistance 
type, suitable for small scale and experimental work. The bottom 
is composed of magneeia brick, and is surrounded with a fire-clay 
brick outer coat. 'The walls are made of the latter material, and 
the whole structure is held together by means of a cement com- 
posed of equal parts of fire-clay and siloxicon. The electrodes are 
made of Acheson graphite and are luted through the furnace walls 
and fixed in position by meaná of the above cement. The interior 
of the furnace is filled with crushed coke, no particular care being 
used in grading to a certain size. It probably averages 20 mesh, 
and smaller sizes are to be avoided, as they cause blowing which 
scatters the resister. The crucible is composed of graphite, and 
is embedded in the coke. This may vary in size from about 11 to 
4 in. internal diameter. New coke is very liable to blow, but after 
being in use for some time little care need be taken, as this unde- 
sirable feature is lost. The crucible is then heated to а very high 
temperature in & short time. Such a furnace as this gives very 
good results in the reduction of oxides to the metallic state. 
Where carbon is to be avoided, magnesia crucibles may be substi- 
tuted for graphite, but this is necessary only when it is undesirable 
to increase the carbon contents of the material in hand. This type 
of furnace works best with an alternating current, as perfect con- 
trol may be obtained by variation in tbe voltage by means of the 
field of the alternator or by means of an auto-transfcrmer. With 
direct current a rheostat bas to take very heavy currents, which 
causes a great loss of power. То get an even heating right from 
the start it is advantageous to pack the outside ofthe crucible with 
such а non-conducting substance as charcoal. The capacity of the 
furnace is from 30 to 35 Kw.—Electrochemical ат! Metallurgical 
Industry, Vol. V, No. 6. 

MANUFACTURE OF IRON IN SWEDEN.—A report was presented 
to the Swedish Government a short time ago by Mr. J. A. Brinell 
upon the possibility of reducing the iron ores found at Norrbotten, 
in Sweden, to the metallic state in the country itself, in the course 
of wbich the author deals with the question of smelting Swedish 
iron ores in the electric furnace. Mr. Brinell comes to the conclu- 
sion that the existing iron works in Sweden could not treat these 
phosphoric ores in large quantities, owing to the expense of carriage, 
and that if any new works were to be erected on the coast, they 
would have to export the greater part of their product, although 
they would not be able to compete with firms outside Sweden 
working scandinavian iron ores, unless they could obtain their 
ores ш‹ме cheaply than their foreign rivals. Mr. Brinell considers that 
as long as the Swedish iron trade is dependent on the importation 
of fuel it is not possible to create a home industry of equal magni- 
tude to that based on the exported Swedish ore. As regards 
electrical methods, Mr. Brinell views them as being still in the 
experimental stage, and he observes that even if they could be suc- 
cessfully operated they would only reduce to one half the present 
consumption of fuel. 'There is no probability that a large iron 
industry could be created based on the use of peat. as long as the 
only method for removing the moisture in natural peat depends on 
air drying. Finally, the author states that no method is yet known 
by which the ores found at Norrbotten could be reduced on a large 
scale, and even if such methods were discovered, many years would 
be consumed before they could be operated to any extent. 


The Lighting of Class Rooms.—Addressing one of 
the largest meetings held in connection with the International 
Congress on School Hygiene in London on Wednesday, Sir Aston 
Webb, R. A., F. R. I. B. A., dealt with the subject of lighting and 
ventilation of clase rooms. He remarked that the artificial lighting 
of class rooms hardly came under their consideration to-day, but it 
was of great importance where much evening work was done. 


Carefully regulated incandescent electric lighting was the best, and 
greatly simplitied the ventilation. Gas was better avoided. 
Perhaps the best illuminant was composed of inverted arc lights 
with the room lit by reflection from the ceiling; but it was extra- 
vagant in current. Single incandescent lamps, equally distributed 
over the ceiling, gave a pleasant and well diffused ligbt. (iroups 
of lamps in electroliers should be avoided in class rooms. One 
8-C. P. lamp, if not hung too high, should light sufficiently 24 ft. 
superficial of floor area. 


London Power Supply. — Tur CowraNiES Bint 
WiTHDBAWN.—On Wednesday night, in the House of Commons, 
the withdrawal of the above Bill wasannounced, it being impossible 
so late in the Seesion for it to be passed. Mr. F. L. Harris, in 
making the announcement, said that the Board of Trade had con- 
sistently opposed the principles of the Bill, although electrical 
enterprise in London was in an intolerable position. The existing 
position of the supply of electricity was uneconomical in the 
extreme, resulting in a duplication in almost every area, so that 
the cost of generation was enormously increased, to the detriment 
of the consumer. In theevent of breakdown, no district could help 
another. What was wanted was a wholesale scheme to definitely 
lay down some principles which could Ъз adopted, aad which 
would satisfy not only the consumer and the ratepayer, but the 
London County Council and various local authorities and the electric 
lighting companies. He suggested the constitution of some 
authoritative committee to go into the question, and said the Pre- 
sident of the Board of Trade would find that the companies interested 
in the present Bill had every desire to meei the right hon. gentle- 
man in any proposals he had to make. 

Mr. Lloyd-George thought the hon. member had taken the only 
possible course under the circumstances. His own opinion was 
that it was impossible to arrive at any solution of the problem 
until the parties interested could come to some common under- 
standing on some general principles. He did not think that was 
impossible. It wasreally a business proposition, but he did not see 
any hope at the present moment of the parties coming together, 
though within the next few months something might be done. 


Appointment Vacant.— Royal iTechnical Institute, 


. Balford.—Instrument maker and lecture assistant (£100). бее 


“ Otficial Notices” to-day. 


Meeting of Creditors.—A meeting of the creditors of 
Messrs. Lea & Warren, electrical engineers, Kettering, was held in 
London recently. According to a Northampton paper, a statement 
of affairs was submitted by Messrs. А. C. Palmer & Co., which 
sbowed unsecured creditors £5,187, and total debts of £5 535. The 
assets showed a deficiency of £2,807. The deficiency account was 
also submitted, and showed that such deficiency was mainly a'tri- 
butable to the serious loss involved in connection with the Long 
Grove Asylum contract from the London County Council. An offer 
was submitted on behalf of the debtors for a composition of 8s. in 
the pound with the last instalment secured. The general feeling 
being expressed, however, that the last two inetalments should be 
secured, the following resolutions were passed without dissent :— 
“That a composition of 8s. in the pound be accepted, payable by 
four equal instalments at 3, 6, 9 and 12 months (by composition 
bills or notes), provided the last two instalments are secured to the 
satisfaction of the following committee within 14 days; that should 
either the debtors fail to find satisfactory security, the creditors 
fail to agree to the resolutions, or any proceedings be taken again-t 
the firm, then the debtors execute an assignment for the benefit of 
creditors with the same gentlemen as a committee of inspection ; 
that the committee consist of the representatives of the three 
largest creditors, viz , Stamford, Spalding, and Boston Banking Co., 
Ltd.; the General Electric Co., Ltd.; Messrs. Gent & Co., Ltd.; 
and that should a deed be necessary, Mr. A. C. Palmer be appointed 
trastee thereunder.” 


Parliamentary.—The Speaker has reported that the 
Royal Assent has been given to the following Bills:—Telegraph 
(Money) Act, 1907; Electric Lighting Confirmation (No. 3) Act, 
1907; Tramways Orders Confirmation Act, 1907 ; Sheffield Corpora- 
tion Act, 1907; Middlesbrough, Stockton-on-Tees and Thornaby 
Tramway Act, 1907; North Metropolitan Electric Power Supply 
Act, 1907; Richmond (Surrey) Electricity Supply Act, 1907; 
Manchester Corporation Tramways Act, 1907 ; Coventry Corporation 
Act, 1907. 

In the House of Commons on August 20а the Aberdeen Corpora- 
tion Electricity Bill passed its third reading. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELmOTRICOAL REVIEW posted as to their movements. 


Central Station Officials —Mr. R. U. Barkey, of the 
Newcastle-on-Tyne Electric Supply Co., Ltd., has been appointed 
shift engineer, and Mr. GEORGE Scorr, of the Handsworth U. D. C. 
electric supply department, boiler house foreman, at the Summer 
Lane Electricity Works of the Birmingham Corporation. 

On Saturday, July 27th, at All Saints Church, Branksome, Mr. 
Gerard Ogilvey Nevile, son of the late Mr. H. W. Nevile, of 
Manchester, and formerly assistant engineer to the Bournemouth 
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and Poole Electricity Supply Co., Ltd., now with Messrs. J. G. 
White & Co., Ltd., was married to Misa Kila Winifred Doy ne 
Finch, niece of the Rev. C. Doyne, Vicar of All Saints, Brankeome. 
Mr. Nevile has been appointed assistant engineer to the United 
Electric Tramwavs of Monte Video, Ltd., and sails with Mrs. 
Nevile for Monte Video on September 6th. 

Dewsbury T.C. has appointed Mr. W. E. Rocers. of Warrington, 
as chief assistant electrical engineer at a salary of £150 per annum, 
and Mr. E. MILNER, of Dewsbury, as shift engineer. For the 
former post there were 168 applicants. 


Tramway Officials.—The Eastbourne Т.С. has been 


recommended to increase the salary of Mr. '. ELI IS ON, general 
manager of the motor-’buses, from £250 to £275 per annum. 

The employés at Dartford of Messrs. J. G. White & Co, lessees of 
the tramways, have presented a watch to Inspector I". TwonT, who 
is leaving totake up an appointment in New Zealand. 


General.— Mr. Tuomas PARKER announces his change 
of address from In, Chapel Street. Hgware Road, W., to Croft 
House, Rosecroft Avenue, Hampstead, N. W. 


Obituary.—Josrru Crosianp.—The death has occurred, 
at the age of 35 years, of Mr. Joseph Crosland, works manaver for 
the British Insulated and Helsby (‘ables ('о., Ltd., Helsby. He had 
been with the firm for 19 years, having commenced at Helsby as an 
apprentice. 

А. J. BRooxiNc.— The death occurred, on the 2nd inst., of Mr. 
Albert John Brooking, of 25, Richmond Road, Exeter. Deceased 
had for the last 10 years carried on business as an electrical engi- 
neer in the city. 


NEW OCOMPANIES REGISTERED. 


Chisholm Manufacturing Co., Ltd. (91,410).— This company 


was registered on July 31st, with a capital of £10,000 in £1 shares, to acquire 
the business carried on by C. H. Williams and G. Chisholm, at Birmingham, as 
the Chisholm Mar ufacturing Co., to acquire patents granted to G. Chisholm (1) 
No. 7,748 of 1904, for improvements in electric switches ; (2) No. 16,216 of 1904, 
for improvements in Portiere rods: (3) No. 10,727 of 1905, for improvements in 
plugs for sink wastes; and (4) No. 17,671 of 1905, for improvements in. sanitary 
socket accessories, to develop and turn to account the same. and to carry on 
the business of brassfounders, electricians, manufacturers of electrical 
accessories, appliances and machinery, «c. he first subseribers (each with 
one share) are:--C. H. Williams, Devonshire House, Forest Road, Moseley, 
manufacturer; W. Headley, Edwina Lodge, Moseley, mannfacturer; С. 
Chisholm, 26, Langley Road, Small Heath, inanufacturer; A. H. Cooper, 
Normanhurst, 244, Alcester Road, Moseley, manufacturer: A. E. Pimbury, 
Parklands, Alcester Road, Moseley, manager; T. Gardiner, Eastbourne, 
Manse! Road, Small Heath, manager; and E. B. MacLaren, Ivy Cliffe, Mansell 
Road, Small Heath, clerk. No initial public issue. The first directors ure 
C. Н. Williams and G. Chisholm (inanaging director): qualification, 100 
ordinary shares: remuneration of G. Chisholm, 4250 per annum: of other 
directors as fixed by the company. Registered office, Providence Works, 
Fleet Street, Birmingham. 


Foster Arc Lamp and Engineering Co., Ltd. (94.371).— 
This company was registered on July 20th, witha capital of £20,000 in £1 shares 
(5,000 6 per cent. cumulative preference), to adopt an agreement with M. V. 
Ely, E. R. Grote and E. Dobson, and to carry on the business of arc lamp manufac- 
turers, electric engineers, electric lighting contractors, cable manufacturers, 
electric fittings, storage battery and carbon inanufacturers, dc. The first 
subscribers (each with one share) are: — M. V. Ely, 26, Hill Road, Wimbledon, 
engineer; E. R. Grote, Worple Road, Wimbledon, electric engineer; E. Dobson, 
'" Waldon Castle, Torquay. electric engineer; J. B. Ely, Thetford Road, New 
Maldon, gentleman: T. Ely, Powis Lodge, Bickley. gentleman; Mrs. E. Grote, 
Church Lane, Merton Road, Surrey: and J. Gilley, 60, Ranelagh Gardens, 
Ilford, gentleman. No initial public issue. The nuinber of directors is not to 
be Jess than two or more than five: the first are M. V. Ely and E. R. Grote 
(managing directors) and E. Dobson. Е. Dobson represents the holders of the 
preference shares. Qualification, 500 shares: remuneration of managing 
directors not less than £234 each per annum; of E. Dobson £208 for first усаг; 
and afterwards not leas than £231 per annum (plus a sum sufficient to discharge 
income tax in each case). Registered office, Worple Arcade, Worple Road, 
Wimbledon. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Scottish House-to-House Electricity Co., Ltd. (29.232).— 
This company’s annual return was filed on May 28th, 1907, when 970 ordinary 
and 100 founders’ shares had been taken up out of a nominal capital of £100,000 
in £5 shares (14,900 ordinary, 5, 000 preference and 100 founders’), £5 per share 
has been called up on each, resulting in the receipt of £5,350. £108 has been 
received on 54 forfeited shares. Mortgages and charges: £100,318 Is. 4d. An 
additional charge for £500, dated July 8th, 1907, has been reristered. Pro- 
perty charged: The company's undertaking and property, present and future, 
including the Coatbridge and Airdrie undertakings. Holders: County of London 
Electric Supply Co., Ltd., Moorgate Court, Е.С. 


British Aluminium Co., Ltd. (41,104).—This company's 
annual return was filed on July 3rd, when 20 000 6 per cent. preference, 40,000 
7 per cent. preference, 40,000 ordiuary and 20,000 ** conversion " shares had been 
taken up out of a nominal capital of £1,930,000 in 60,000 6 per cent. preference, 
40,000 7 per cent. preference. and 10,000 ordinary shares of £5 euch, and 20,000 
conversion,“ and 40,000 '* 1908 conversion " shares of £10 each. £5 per shure 
has been called up on 20.000 6 per cent. preference, 13,540 7 per cent. preference, 
and 38,001 three-flfth ordinary, and £4 per share on 20,000 conversion,“ re- 
sulting in the receipt of £537,708. £42,242 is considered as paid on 6,4607 per 
cent. preference, and 1,998 two-Hfth ordinary. Mortgages and charges: 
ea a 501 per cent. Loch Leven debentures, and £241,420 5 per cent. debenture 
BLOCK. 


United River Plate Telephone Co., Ltd. (23,654).—A trust 
deed, dated June 14th, 1907, to secure £300,000 debenture stock, has been regis- 
tered. Property charged: The company’s undertaking and property, present 
and future, including uncalled capital. ‘Trustees: River Plate Trust Loan and 
Agency Co., 62, Moorgate Street, Е.С, 


North Eastern Electrical Stores, Utd. (Newcastle-on-Tyne), 
(904,04&).—4A first debenture, dated July 10th, and a second debenture, dated July 
12th, 1907, securing £175 and £165 respectively (both with 5 per cent. interest), 
charged on the company’s undertak ing, and property, present and future, including 
urcalled capital, huve been registered. Holder: A. Dunbar, Stanger Road, 
South Norwood, S. E. 


Harwich Electric Lighting and Tramways Co., Utd. 
(66,783),.-This company's annual return was filed on May 25th, when 7 shares 
had been taken up out of a nominal capital of £59,000 in #1 shares. No calls 
have been made. Mortgages and charges: Nil. 


Bi-Centric Insulating Co., Ltd. (Birmingham). -- Issue on 
July llth of n 5 per cent. debenture for £50, part of series created February 21st, 
1907, to secure £200, charged on the company’s undertaking and property, 
present and future. including uncalled capital. No trustees, Holder: К. S. 
Mason, 7, Anderton Road, Sparkbrook, Birmingham. Previously issued of 
same series: £150. 


Engineering Instrumenta, Ltd. (London), (66.427).—1I«sue on 
July 15th of £590 5 per cent. debentures, part of series created November 30th, 
1906, to secure £25,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series: £2,410. 


W. Lucy & Co., Ltd. (Electrical and gereral engineers, Oxford), 
(51,908).--A memorandum of satisfaction in full of debentures dated November 
12th, 1901, securing £1,500, has been filed. 


Consolidated Supply Co., Ltd. (Electrical engineers, London), 
(85,85%).—-Issue on July Ist of £225 5 per cent. debentures, part of series created 
July sth, 1006, to secure £15,000, charged on the company's undertaking and 
property, present and future, inetuding uncalled capital. No trustees. Pre- 
viously issued of same series: £11,500. 


Bridgwater and District Electric Supply and Traction Ca. 
Ltd. (75,429. — This company's annual return was filed on July rd. when 12,749 
shares had been taken up (in addition to 100 which have been forfeited) out of a 
nominal capital of £15,000 in £1 shares. 243.977 has been received, including 
£10 paid on the said forfeited shares, and £8,482 is considered as paid. Mortgages 
and charges: £12,000. 


J. C. Lyell & Co, Utd. (80,797'. — This company's annual 
return was filed on June Lith, when 500 ordinary and 619 preference shares had 
been taken up out ofa nominal capital of £2,000 in 500 ordinary and 1,500 
preference shares of £1 each. 41 per share has been called up on the 
preference, resulting in the receipt of £619. £500 is considered as paid on the 
ordinary. Mortgages and charges: Nil. 


Siemens Electric Appliances, Ltd. (75,102).— This company's 
annual return was filed on July 9th, when the entire capital of £25,000 in 250 
shares of £100 cach had been taken up. £100 per share has been called “p on 
seven and £50) per share on 243 shares, resulting in the receipt of £7,990 
Mortgages and charges: Nil. ; 


Holloway Electric Supply Co., Ltd. (53,172).—1Iesue on 
June 20th of £3,200 5 per cent. debentures, part of series created December 29th, 
1900, to secure £20,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees, Previously 
issued of same series: £15,000. 


Camborne Electricity Supply, Ltd. (57.950).— This com- 
pany's annual return was filed on July 27th, when 607 shares had been 
taken up out of a nominal capital of £10,000 in £1 shares; 4605 has been 
received and £2 remains in arrears. Mortgages and charges: Nil. 


Eastern Extenston, Australasia and China Telegraph Co., 
Ltd. (7,224). This company's annual return was filed on June 5th, when the 
entire capital of 43.000.000 in £10 shares had been taken up and paid for in 
full. Mortgages and charges: £752,400. | 


D Santoni & Co. (1906). Ltd. (electrical engineers, London), 
(89,277).—Issue on July 20th of £220 6 per cent. debentures, part of series 
created May 31st, 1007, to secure £2,750, charged on the company's undertaking 
and property, present and future, including uncalled capital. No trustees, 
Previously issued of sume series: £2,420, 


British Ever-Ready Electrical Co., Ltd. (London), (71,891): 
—lasue cn July Mrd of £600 6 per cent. debenture, part of series created 
March 30th, 1901, to secure £10,000, cHarged on the company's undertaking and 

roperty, present and future, including uncalled capital. No trustees. 

reviously issued of same series: £6 000. 


Lowden Electric Lamp Co., Utd. (53,470).— A return of allot- 
ments filed June 11th, 1907, shows that a further 70 ordinary, and 400 5 per cent. 
preferred ordinary shares have recently been allotted for cash. In December, 
1906, 2,830 shares werc taken up (1,030 for cash, and 1,800 credited as fully paid) 
out of a nominal capital of £3,000 in £1 shares. In March, 1907, the capital 
was increased by the creation of 1,000 new shares of £1 each. 


Yorkshire (West Riding) Flectric Tramways Co., Ltd. 
(84,167). -Particulars of £30,000 debentures, created by resolution June 28th, 
1907, have been tiled pursuant to Bec. 14 (4) of the Companies! Act, 1900. 
Property charved:--The company’s undertaking and property, present and 
future, inclnding uncalled capital, subject to any outstanding first debenture 
stock of a series of £400,000. No trustees. 


Leicesternhire and Werwickshire Electric Power Syndicate, 
Ltd. (72,274).--Issue on July 9th of £6506 per cent. debentures. part of series 
created same date, to secure £5,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital. No trustees. 


North Wales Power and Traction Co, Ltd. (78,193).—A 
deed dated June 2xth, 1907 (modifying a trust deed dated August löth, 1905, 
securing £150,000, reduced by deed of modification to £80,000), has been 
registered. Property charged :--Certain freehold land and hereditaments, 
shares, and debenture stock in the Portmadoc and South Snowdon Railway Co., 
or proceeds of sale thereof to which the company may become entitled under 
an agreement dated August 9th, 1905; an agreement dated August &th, 1906, 
relating to payment of moneys due upon certain shares in the company, and the 
company's other assets, present and future,except uncalled or unpaid capital 
(if any). Trustees: Law Debenture Corporation, Ltd., 41, Threadneedle Street, 


ae 


Standard Electric Co., Ltd. (65,643).—This company’s annual 
return was filled on July 21th. when 3,077 preference and 5,000 ordinary shares 
had been taken up out of a nominal capital of £10,000 in 5,000 preference and 
5,000 ordinary shares of £1 each. £1 per share has been called up on 4,177, 
and 105. per share on 400, resulting in the receipt of £4,377. 3, 500 shares are 
considered as fully paid. Mortgages aud charges: £3,500. 


Fladbury Electric Light and Power Co., Ltd. (63,942).— 
This company's annual return was filed on June 7th, when &55 shares had been 
taken up and paid for in full out of a nominal capital of £2,000 in £1 shares. 
Mortgages and charges: 4300. 


Urban Electric Supply Co., Ltd. (57,986).—This company’s 
annual return was filed on June 27th, when the entire capital of £650,000 in 
80,000 ordinary and 50,000 preference shares of £5 each had been taken up and 
paid for in full. Mortgages and charges: £275,000. 


Twickenham and Teddington Electric Supply Co., Ltd. 
(57,984).—This company's annual return was filed on June 27th, when 127 shares 
had been taken up out of a nominal capital of £25,000 in 5,000 shares of £5 cach. 
25 per share bae been called up, resulting in the receipt of £035. Mortgages 
and. obarges: Nil, 
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OITY NOTES. 


Central London Railway Co. 


Тнк report for the balf-year ended June 30th, stated that the capital 
expended was £6,351, the principal items being for an additional 
cooling tower and water supply at Shepherd's Bush. There was а 
decrease of £15,599 in the receipts, and of £4,372 in working 
expenses ; but rates and taxes had required £355 more. "The balance 
was £74,950, or £11,227 lessthan in 1906. The passengers numbered 
20,260,871, a decrease of 2,075,618 and £16,739. After providing for 
interest on debenture stock and other payments, there remained a 
balance of £70,891. The directors recommended a dividend on the 
undivided ordinary stock at the rate of 3 per cent. per annum for the 
half-year, and the preferred ordinary stock at tlie rate of 4 per cent. 
per annum for the half-year. Dividend on the deferred ordinary 
stock was not psyable until the result of the year’s working had 
been ascertained ; the balance remaining, £31,423, was therefore 
carried forward. After careful observation and inquiry, the directors 
decided, though with much regret, to abandon the system of 
c herging a uniform fare, and to adopt the increased charge of 3d. 
for passengers travelling beyond seven or eight stations, adhering 
to the 2d. fare for all lesser distances. The alteration came into 
effect on July 1st last. It was propcsed that a conference or com- 
mittee, to consist of representatives of the Metropolitan, the Dis- 
trict, and the North London Railways, the various tube and tram 
undertakings, and the omnibus and. motor-'bus companies, should 
be established for the purpose of dealing with questions affecting 
their common interests, and of adjusting differences that might from 
time to time arise. The company’s Bill to authorise the construc- 
tion of an additional line into the дерг yard at Shepherd's Busb, 
on which it was proposed to provide a station at the entrance to 
the Franco-British Exhibition, had received the Royal Assent. 


Sir Henry Oakley presided on Wednesday over the twenty-fourth 
ordinary general meeting of this company held at the Holborn 
Restaurant. 

In moving the adoption of the report, the CHAInMAN said that 
there were 2,739 proprietora, which was 34 more than there were 
last December. The capital expenditure during the year had 
amounted to £6,351, of which the principal items were for a 
cooling tower and water supply at Shepherd's Bush. They bad 
reduced the expenses of working, and the cost of coal also showed 
a decrease. They had spent £546 for the construction of supple- 
mentary plant at the Post Office station. The capital account was 
in debt to the extent of £5,377, but their demands for new capital 
were not very great, and they still had powers to issue £251,000, of 
which £50,000 was easily available. The directors did not con- 
template issuing any new stock owing to the state of the money 
market. They had been to Parliament, and obtained powers to 
construct an additional line at their Shepherd's Bush Station. At 
present they only had a single line running to the works and yards, 
and for a very long time the directors had recognised the necessity 
of having another line, as had the existing line been blocked in any 
way, it would disorganise the service. As they were aware next 
year there was to be an exhibition called the Franco-British Exhi- 
bition, and it was proposed to build a station on the proposed 
Bite, во as to run the passengers right outside the Exhibition. 
That arrangement was, of course, subject to their being able to 
come to satisfactory terms with the promoters of the Exhibition. 
If the demands of the neighbourhood showed that it would be 
profitable to keep the station open after the Exhibition that 
certainly would be done. Turning to the traffic side of the 
accounts, as they knew the company had been going 
through a troublesome period. There had been a large 
diminution in the traffic carried by all the tube railways 
during the past six months, not through any deterioration of the 
service, nor had there been any accidents or any material detention 
in the services. The company had been compelled, most re- 
luctantly to higher the fares, and thus abandon the universal. fare. 
The diminution in their traffic receipts had been a steady and pro- 
gressive one, and represented about 2 millions, or 10 per cent. in 
the number of passengers, and the total loss in revenue from direct 
fares was £16,000. That amount had been slightly lessened by 
sundry items. The expenses had been reduced by £4,700, but 
unfortunately they had to pay an additional £370 for rates and 
taxes, which resulted in a saving of about £2,000. The whole cause 
of the falling off in traffic was due to increased com- 
petition. There were over 20 per cent. more omnibuses 
running between Marble Arch and Holborn than there were 
a year and а half ago. The District Railway had also 
regained some of their former passengers, owing to their improved 
service, but where they had lost most was in what they called 
the shopping centres. At Marble Arch and Tottenham Court Road 
the diminution represented something like 15 per cent. and 18 per 
cent. of the returns. Persons could travel from the City to the 
Tottenham Court Road fora 1d., whereas their company charged 
2d., but he noticed that the company who had promoted the absurd 
low fare had not benefited, as the company had lost over £4,000, as 
compared with the previous half-year. Sir George Gibb had done 
his best to remedy the evil, and had called together all those con- 
cerned in the means of providing facilities for transit, to consider 
whether it was a reasonable and sensible thing to go on charging 
fares which were absolutely unremunerative. He (Sir Henry) 
gladly concurred with Sir George Gibb in his views, and thought it 
was time that an end was put to the absurdly low fares now 
being charged, A committee had been formed to go into 
the whole matter to see if by mutual working some other 
basis could be arrived at which was more equitable. Nothing 


really had been practically settled, but they hope that the result 
of their conferences and their deliberations would be that they 
would not have to take any drastic steps to protect their interests. 
Their company had, however, been obliged to recognise in the 
end that their 2d. fares were not sufficiently remunerative, and 
that they required modification. In the face of the new com- 
petition, they saw it was impossible to charge 2d. for short 
distances as well as for the lonver routes, and therefore they had 
found it necessary to alter the fares. Ав а result of the extra 
charge of 1d., there was a difference of £60 and £70 a day in the 
receipts, which they considered eatisfactory, and the directors 
hoped that the gain in one place would make good the loss 
in other places. The diminution in receipts was now in a down- 
ward ratio, and they hoped that that was a hopeful sign for 
the future, and that the little trouble they were now having 
would soon pass away. Ав regards the working as a whole, they 
were not satisfied; unfortunately, they had to propose a dividend 
of 1 per cent. less than in the previous years, and although that 
represented £15,000 lese, they would be paying 3 per cent. dividend 
and carrying forward £25.0CO instead of £14,000 опу, so that 
altbough it required £15,000 to pay a 1 per cent. dividend, they 
practically had £11,000 of it in hand. He thought, therefore, on 
the whole that, considering the circumstances of increased com- 
petition and the general tendency of increased working expenses, 
they had not done badly. They hoped to get additional revenue 
from the opening of the Charing Cross and Euston and Hampstead 
Railway, which was connected with their liue at Tottenham Court 
Road. In conclusion, he referred with regret to the death of their 
engineer, Sir Benjamin Raker, whom he had known for many 
years. 

Lord RaTHMORE seconded the motion. 

Replying to various questions by the shareholders, the CHAIBMAN 
said that he had been in communication with Sir George Gibb as 
to the advisability of having a better service of through booking, 
and if terms could be satisfactorily arranged no doubt the company 
would start a larger syatem of through bookings. The reference of 
the auditor’s report to the appropriation of the locomotive sus- 
pense a^count, was accounted for by the fact that when they 
first started the line they had heavy locomotives, which cost them 
between £70,000 and 4£-0,000. Those locomotives had been 
replaced by a lighter style of engine, and consequently the loco- 
motives represented a dead loss, and they could not determine who 
was to bear that lose, the present shareholders by taking it out of 
revenue or fnture sharcholders. They had decided, however, to 
break the engines up and sell them in parts, but even then there 
would be a deticiency of £50,000. There was no loss on the work- 
men's fares, but they did not get so large a profit as they could 
reasonably expect. 

The report was then adopted. 


Shanghai Electric Construction Co., Ltd. 


AN extraordinary meeting of this company was held on Wednes- 
day, at 54, Old Broad Street, Sir Alfred Dent presiding. 

The CHAIRMAN said the only business before the meeting was to 
confirm a resolution passed at the meeting held on July 18th. The 
object of the motion was to split up each of the existing £1,000 
shares into 100 £10 shares, and, further, to provide for the issue 
of share warrants to bearer to those who desired them in exchange 
for their present certificates. 

The resolution was formally moved by the CHAIRMAN, seconded 
by Mr. Аѕосітн, and the proceedings terminated. 
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Aluminium Corporation, Ltd. 


Тнк statutory meeting of this company was held on Wednesday at 
Winchester House, Sir James Sivewright (Chairman) presiding. 
The CHAIRMAN, in moving the adoption of the report, said that 
the meeting was purely a statutory one. The company, as they 
knew, was formed according to the prospectus, which was to acquire 
certain freehold property and water rights of a place in North 
Wales for the development and production of aluminium. The 
original idea was to lease the 1 but after consideration the 
directors thought that it would be far more economical to obtain 
the freehold of the buildings, and they had paid the sam of 
£55,000 for the freehold rights. The extent of the premises was 
1.300 acres, which included the area of Lake Eagure, which covered 
86 acres. They also received a rental of £528 for land, and they 
had no doubt that that land would considerably increase in value 
in the future. The works at present were in active course of con- 
struction under the contract arranged with Messrs. Mott & Dennett, 
and according to the terms they were to complete these works in 
12 months, and the whole of the undertaking in two years. 
Desirous as they were of getting power as quickly as possible, they 
had made arrangements with the North Wales Electric Power Co. 
for the supply of 600 Kw., or an equivalent of 800 н.р. of current 
at a price which they considered very satisfactory. After considera- 
tion the directors had increased that supply to 1, 200 K W., or 1,600 H P., 
so that instead of baving 6,000 H.P. available as stated in the pros- 
pectus, they would have, when all the works were completed, nearly 
7,000 H. P. available. Having in their minds that it was the best 
thing to get the cheapest way of producing the metal, the company 
had made arrangements with the Newcastle Electric Supply Co. 
fora supply of current for power purposes at Tynemouth. They 
hoped to get from that some 4,000 Kw. per annum at a price which 
they considered satisfactory. The directors bad secured a plot of 
land almost adjoining the works of the electric company, and the 
construction of the buildings was now going on. the North- 
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Eastern Railway Co. fell in with their idea as regarded price they 
hoped to have a railway siding built alongside of the works which 
would be of a great advantage. Ав to raw materials, they had 
entered into contracts which would come into effect as soon as they 
were capable of producing aluminium. He saw no reason why they 
should not be in a position to turn out the metal at the end of this 
year or early in 1908. They did not anticipate any drop in the 
somewhat high prices which now ruled for the metal. The demand 
was largely in excess of the supply, and the merits of the 
article were such that they had no doubt that their company 
would be a prosperous concern. The field for aluminium was so 
large that he thought the shareholders in that company had good 
prospects in the future. 
Mr. HILLIER seconded the motion, and the report wis adopted. 


Brush Electrical Engineering Co., Ltd. 


From reports appearing in the daily Press, we gather that on 
August 2nd special meetings of this company were held, at which 
resolutions were passed—there were a few dissentients —reducing 
the capital from 4660, 000 to £489,512 by cancelling capital lost 
or not represented by available assets, to the extent of 13s. 4d. per 
share upon the issued shares, and for increasing the non-cumulative 
dividend on the preference shares from 6 per cent. to 7 per cent. 
We were not represented at the meetings, because in response to a 
telephone message we were given to understand that the proceed- 
ings were not to be open to the Press. From the report in the 
Times, we gather that Lord Vaux òf Harrowden, who presided, 
said that at their general meetings for some years a desire had been 
expressed that a reduction should be made in the figures of the 
item for patents and good-will, &c. It was as well to make it clear 
that this item did not represent the resuit of a valuation, but the 
price which was paid when the business was purchased. Inasmuch 
as the ordinary and preference shareholders participated equally 
as to capital, it was proposed that in this reduction they should be 
upon the -ame footing, and that the ratio should be 13s. 4d. per 
share on each class. The ordinary shareholders were asked to per- 
mit of an increase in the amount to be paid as dividend on the 
preference shares of 1 per cent., or from 6 per cent. to 7 per cent. 
upon the reduced capital. The preference charge now took a prior 
amount of £18,000 per annum, whereas after the reduction had 
been carried out the annual preference charge for a 7 per cent. 
dividend would only be £14,000. The resolution was seconded by 
Mr. F. M. G. Cornwallis-West, and carried. 

" An extracrdinary general meeting followed, for the purpose of 
passing by the whole body of shareholders a similar resolution. 
The chairman, in moving the resolution, said that by reducing the 
capital by one-third the face value of each class of sbare would be 
41 68. 8d. After explaining the proportions of new shares which 
would be allotted to the holders of existing shares, he said that the 
proposed sub-division of the shares would facilitate the exercise of 
the option to the preference shareholders to convert a proportion of 
their holding (that was to say, one-fourth of it) into ordinary 
shares, Mr. Cornwallis-West seconded. Mr. John Howlett said 
that the shareholders suffered a reduction of the capital some years 
back, and he protested against their undergoiny a further reduction 
now. Mr. Cathcart, in supporting the resolution, expressed the 
opinion that the dircctors were following a wise policy. Other 
shareholders having spoken, the chairman replied, and said that it 
was essential that the proposal should be carried out, having regard 
to the serious depreciation which they had to face. I‘ventually the 
resolution was carried, with about half-a-dozen dissentients.” 

According to the Financial News, at the first meeting, Mrs. 
Mainardi complained that the preference shareholders were being 
too liberally treated, and the chairman, in reply, said that it was 
necessary to gild the pill, because the preference shareholders, 
unless they were offered some tangible inducement, would not agree 
to the reduction of capital, and while they benetited by getting 
their dividend increased from 6 per cent. to 7 per cent., the actual 
cost to the company would be £4,000 a year less, and therefore it 
was a distinct advantage to the ordinary shareholders to agrec to 
the scheme.” 


Liverpool Overhead Railway Co. 


Тнв report of the directors to the 38th ordinary half-yearly general 
meeting of the shareholders, to be held at Liverpool on the 18th 
inst., shows that for the period ending June 30th, 1907, the gross 
revenue receipts amount to £38,246 10a. 4d., and the working 
expenses to £30,035 бв. 7d. The number of passengers carried 
during the last two years is as follows: — 


Half-vear Half-vear Half-year Half-yvear 


ending ending ending ending 
Dee. 31, June 30, Dec. 31, June 39, 
1905. 1406, 1:06. 1007. 
First clase т 2. ig a 625,330 608.870 630,502 615,690 
Third class (including tramways) .. 356.9300 2,036,008. 2,362,441 3.190.871 
Wortkhinen (especial return tickets)... 1,65025,3012. 1,500,227. 1,540.50 — 1,017,034 


Total... — .. 5,617,672 5,145,100 5,533,553 5,403,295 


The above fizures show a decrease in the total number of pas- 
S?ngers carried of 21,505, but tha total resaipts hive increased 
£163, while the expenses have озеп reduced by 4 265. The through 


{гаће to Southport and \intree in connection with the Lancashire 
and Yorkshire Railway Co. continues to make slow but steady 
progress. The directors regret to have to report the retirement of 
Mr. Richard Hobson, who has rendered to the company most valu- 
able services. 


REVENUE ACCOUNT. 


Receipts from passenger trafic amount to £37,234 16 5 
Miscellaneous receipts and interest Ре is ate 1.011 13 11 
£216 10 4 

Less working expenses .. ET ais ae А auum 6 7 
48,211 3 9 

Deduct interest on mortgage debentures, and on 

cally paid in advance : as ah - 4.329 8 2 

£3,881 16 7 

Add balance brought forward, December 3ist, 1906.. 4,246 9 6 
Leaving Available for dividend . 48,128 5 1 


Ont of this balance the directors recommend the declaration of 
a dividend of 5 per cent. per annum on the preference shares (less 
income-tax), leaving a balance of £4,452 Hs. 1d. to be carried for- 
ward to next half-year. The transfer books are closed up to 
Tuesday next. 


Great Northern and City Railway Co. 


Tue directors in their half-yearly report state that the total 
revenue receipts for the six months ending June 30th last amounted 
to £49,838, and the cost of working to £24,616, being at the rate of 
49:39 per cent. After providing for interest on debenture stock 
and other charges, and setting aside £500 to form the nucleus of a 
renewal fund, the directors recommend that the balance of £1,035 
be carried forward to the next account. The number of 
passenyers carried for the six months under review, including 
season ticket holders, was , 260,435, as against 8,087,740 for the 
corresponding period last year. The number of local season 
tickets issued during the half-year was 3, 90%, as against 3,151 for 
the balf-year ending June ЗЬ, 1906. The number of three-route 
seasou ticket holders using the company's line during the past half- 
year was 2,735. The following table shows the number of 
passengers carried, including estimated number of journeys made 
by season ticket holdere, and the traffic receipts for each half-year, 
since the opening of the line:— 


Half-year ending June, Half. year ending December. 


Trattic Tra lie 

Passengers, — receipts, Passengers. receipts. 
1904 .. T " 2,401,619 £18,158 * 5,120,641 434,745 
1905 .. zx is 7,527.04 43,156 TSR BS 42,053 


1900 .. Ps "m 8,087,710 46,560 7,901.72 15,664 
1907 ee oe — 8,260,435 46,020 S 


»I. ine opened for tranfe, February 14th, 1904. 


— 


Warrants for interest on A and “В” shares for the period 
from December 318, 1906, to February 14th, 1907, will be posted 
on the 15th inst. 


The half-yearly meeting was held on Friday of last weck at 
Westminster Palace Hotel, the Earl of Lauderdale presiding. 

In moving the adoption of the report, the CHAIBMAN said they 
would notice that the tratlic had increased, but in not 80 great a 
proportion as in previous years. The total number of passengers 
carried during the six months was 8,269,435, as against 8,057,740 
for the corresponding period, an increase of 181,695; while the 
revenue was £40,920 as against £40,560, an increase of £360. The 
gross amount received totalled £49,538, as compared with £49,390, 
an increase of £448. Had they not had to reduce their fares so as 
to meet surrounding competition, they would no doubt be earn- 
ing a much larger revenue. They carried a large number of 
ld. fares and many persons travelled over two miles 
for that sum. The directors did not believe that 
the tramways, which were constructed at infinitesimal cost 
as compared with the capital cost of their line, were run at a fare 
which paid, and they trusted that as soon as a careful investigation 
could be made of the accounts, those responsible for their working 
would see that they were arranged on a remunerative basis, 80 as to 
allow of fair competition. The company found itself in the position 
of working only to pay off fixed charges and for the benefit of ita 
employés, and from any point of view the service, which was a 
thorough and efficient one, was not a paying concern. A remarkable 
feature of the accounts was the increase in 1d. fares and decrease 
in 2d., with the result that while the number of passengers 
carried had increased 2:2 per cent. the traffic revenue had only gone 
up 0775 per cent. Considering the enormous amount of competition 
that the company had to face, the directors thought they had done 
well in showing an increase in the passenger tratfic—the number of 
passengers per car-mile being 7:42 as compared with 7:59, and per 
train-mile 23:2 as against 38:2. That decrease in the last figure 
was accounted for by the better train service. With reference 
to the rolling stock, the whole of the original coaches 
had been fitted with additional lamps, thus adding to the com- 
fort of the passengers, The working expenses amounted to 49:39 
per cent. of the receipts, which they considered satisfactory. The 
capital expended during the year totalled £5,364, of which £1,932 
was accounted for by equipment of stations, &c. They had to go to 
Parliament this year to get an extension of time for their powers for 
prolonging the line to Lothbury. The Bill was opposed by the 
City Corporation in the House of Commons Committee, but on the 
Bill reaching the House of Lords, wiser counsels prevailed, and 
they asked the company to make certain alterations in the entrancea 
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and exits to the station at lothbury. The company were willing 
to do that, and the Corporation withdrew their opposition. They 
only regretted that the Corporation had not asked for the alteration 
earlier in the Committee stage, and thus saved the company, who 
were large ratepayers in the City, a large amount of money, which 
had been wasted in the committee rooms. 

Mr. CHARLES STEEL seconded the motion, and the report was 
adopted. 


Chilian Electric Tramway and Light Co., Ltd. 


Tne ninth ordinary general meeting of shareholders of the above 
company was held at London Wall Buildings on Thursday last week 
under the chairmanship of Sir Julius Wernher. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
August 2nd, p. 191), the СнлІвмАМ said that the year under 
review had been the most disappointing since the inception 
of the company. The damaging effect caused to the property 
by rioters had bardly been overcome, when they had a partial 
breakdown of machinery at the power station, which seriously 
crippled the tramway service, and these drawbacks culminated 
in а serious earthquake, which led for some time to a great dis- 
location of their whole business. It was not surprising that under 
circumstances of so exceptional a character the accounts showed the 
meagre result of a profit of £12,963. This profit, with the sum of 
£21,288 standing to the credit of last year's profit, was absorbed 
by the payment of interest and the redemption of debentures, 
and, in fact, the new year started with a balance of 
£2,447 on the wrong side. Turning to the brighter side of the 
picture this year, they had reached normal conditions, and if the 
six months just gone could be taken as a criterion of the rest of the 
year, their prospects were exceptionally favourable, and the 
results they would achieve would more than counterbalance last 
years failure. Both thetramway service and the lighting business 
showed steady and healthy extension, and so great was the demand 
on theavailable power that they might have to face an immediate 
future addition to the machinery. As the company could not 
afford to risk breakdowns and wait for thé completion of the 
hydro-electric works near Santiago on the Canal San Carlos at 
present under construction by the D.U.E.G., of Berlin, a favour- 
able contract had already been made with that company for the 
supply of power from these works to enable them to shut down their 
steam power station, and bring about considerable economies in the 
future working costs. A feature of great importance was the pro- 
longation of the company's concession for 25 years so extending the 
life of the franchise to 1953. The municipality of Santiago and 
the company were at present engaged in the revision of the tariff, 
and although the demands of the municipality presented many 
onerous conditions quite unacceptable by the company, he had no 
doubt that with a give-and-take policy on both sides, the negotia- 
tions would be ultimately carried through to a successful termina- 
tion. He could only add their thanks to the staff of the company 
for the service they had rendered under exceptionally difficult cir- 
cumstances. 

Sir CHARLES LivaN-SuiTH seconded the motion, which was 
carried without discussion. 


Thomas Parker, Ltd. 


THE thirteenth annual meeting was held at Wolverhampton last 
week, under the presidency of Alderman C. T. MANDEB, chairman 
of directors. 

The СнлгвмаМ, in moving the adoption of the report (see ELEC- 
TRICAL Review July 26th, page 143), said the directors had gone 
carefully through the points put before them last year, and they 
found that all their predictions had been amply fulfilled. They 
had been able again to show a good figure on the right side of the 
balance-sheet, and to carry a profit of over £14,000. For the greater 
part of this they must thank tbe managing director for his fortunate 
discovery of a new principle in centrifugal pumps. After the tests 
they were convinced that there were great possibilities in the 
invention. The result was that they decided to form the Rees 
Roturbo Development Syndicate, so as to take over from Mr. Rees 
bis rights in those patents, and take away all monetary risks in 
their development from Thomas Parker, Ltd., but, at the same 
time, by giving Thomas Parker, Ltd., the sole licence in (treat 
Britain for the manufacture of all Roturbo machinery to secure full 
advantages for the shareholders if the pump turned out all that they 
expected of it. There was no doubt they had made an exception- 
ally good bargain, and after writing off all formation and pre- 
liminary expenses of developing the pumps in the works, they had 
& block of 17,800 Roturbo shares in the balance-sheet taken at par. 
As most of the Roturbo shares sold for Thomas Parker, Ltd., bad 
been sold at par, and the last sales had been at 22s. Gd., there 
was no doubt that the figure in the balance-sheet was far 
below the actual value of the property they had secured. 
The competition in electrical work, continued the Chairman, had 
been as keen as during the last few years, but to meet this their 
patent "C" type dynamos and motors had taken a hold of the 
market, and would, no doubt, be their standard type for some years 
to come. They attributed the increase of orders during the last 
year— being 50 per cent. in excess of the year before—as very 
largely due to the advantages offered by their C type over the 
ordinary machines offered by their competitors. The directors 
proposed in a few months’ time to call an extraordinary meeting, 
and to submit a scheme for the issue of preference capital to wipe 
out the debentures and loans, and give working capital to take full 
advantage of the fifteen years in which they were protected by the 


patents. The company had been in existence now for thirteen 
years, and there were only the two years, 1905 and 1906, in which 
they had not shown a profit. They recommended that the £5,000 
taken from the reserve fund last year be put back, that they should 
put another £5,000 to depreciation, £3,500 to writing down the 
suspense development account, and carry forward the remainin 
£4,500. The board regretted the death during the past year o 
Mr. Richard Armistead, who had been a director since the early 
days of the company, and to fill up the vacancy they had elected 
Mr. George Balfour, with whom the company had been associated 
in business relations since the days of its formation. They also 
proposed to increase the number of directors from four to five, 
with the object of atrengthening the technical side of the board. 
Mr. William Armistead, one of their managers and electrical 
engineer, would be proposed. 

Mr. J. G. UNDERHILL seconded the adoption of the report, which 
was unanimously carried. 

Messrs. J. G. Underhill and G. Balfour were elected directors, 
and Mr. William Armistead was also added to the board. 


Dublin and Lucan Electric Railway Co. 


THE report of the directors, to be submitted to the shareholders at 
the fifty-second ordinary half-yearly meeting of the company on 
Thursday, August 2204, shows that up to June 30th, 1907, after 
providing for debenture interest, there is an available balance of 
41,035 8s. 5d., out of which the directors recommend the payment 
of the usual half-yearly dividend on the 5 per cent. preference 
shares, which will absorb £475; that £250 be paid to the contractors 
on account of the principal sum remaining due to them for electrical 
equipment; that £92 19s. 6d. sball be written off electric signal 
installation account, that amount having been paid for a new system 
of signalling during the past half-year; and that the balance of 
£217 88. 11d. be carried forward to next half-year. It is proposed 
to make the dividend warrants payable on September 15th, 1907. 
The transfer books will be closed from the 9th to the 22nd inst. 


Tyneside Tramways and Tramroads Co. 


THE half-yearly meeting was held at Newcastle-on-Tyne on 6th 
inst. Dr. J. T. Merz presided, and, in moving the adoption of the 
report, he said that the increase of traffic, as compared with the 
corresponding period of last year, was £693. The increase of the 
ordinary traffic had been £749, but the holiday traffic had not been 
so good as last year, owing to the unfavourable weather at 
Whitsuntide. The increase in the number of passengers carried 
was about 10 per cent., and the receipts per car-mile were 8'8d., as 
against 83d. The whole of the repairs and maintenance had been 
charged to revenue; and, as this was an increasing amount, the 
cost had been increased by £386, as compared with the corres- 
ponding half of last year. More current had been used, owing to 
the more frequent stops and to the service on Neptune Bank. The 
report showed that the reserve fund had been raised to £4,000 by 
taking £900 out of the revenue, and that the amount standing to 
expenses of registration and formation had been reduced by £330. 
Referring to the issue of the preference shares, Dr. Merz pointed 
out that of the 3,000 shares offered, 1,800 had been applied for, 
and that half of these had been applied for by shareholders of the 
company. He said that the preference shares were a well-secured 
investment. They bore interest at 5 per cent., and were not 
terminable, and, therefore, had an advantage over the debentures 
which ran for a number of years only. 

Mr. J. H. ABMSTRONG seconded the adoption of the report. He 
said as the preference shares were taken up the money was being 
applied to wipe off liabilities in the shape of outside loans. The issue 
would consolidate the company’s position, and put it upon a proper 
basis. 

The report was adopted. A dividend at the rate of 2 per cent. 
per annum was then declared. 


Metropolitan Electric Supply Co., Ltd.— The 
directors announce an interim dividend of 3 per cent. for the half- 
year. The interim dividend for the corresponding period of last 
year was at the rate of 8 per cent. per annum. 


North-Eastern Railway Co.—The report of the directors 
for the past half-year, to be submitted to the general meeting to- 
day, contains little information bearing upon the electrified sec- 
tions. The expenditure upon electric train working was 416, 901, 


_as compared with £15,894 in the corresponding half of 1906; this 


item consists of wages of train men, £3,852, and cost of electrical 
energy purchased, £13,048. "The total electric train mileage was: 
Passenger service, 504,479; and goods, 2,801, both showing slight 
increments. The electric passenger car-mileage was 1,861,415, 
ngainst 1,784,844 last year. \ 


Brompton and hensington Electricity Supply Co.. 
Ltd. The directors have declared an interim dividend for the 
half-year to June 30th last at the rate of 9 per cent. per annum. 


Charing Cross, City & West End Electricity Supply 
Corporation, Ltd.—The directors announce an interim dividend 
on the ordinary shares of the company at the rate of 5 per cent. per 
annum for the six months. This is at the same rate as for the 
same period of last year, 
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MARKET QUOTATIONS. 


Wednesday, August 7th. 


е 
CHEMIOALS, Фе, е | аан “ey 
а е yo Asami oe e, per owt, 6. өе 
а ee oe oe per owt, А 99/- ee 
a [T] Oxalio. ee ee ео per cwt, ЕВ). oe 
а n Sulphurie i vs . рег сиё. 5/6 vs 
a Ammoniac, Ba] . .. e per owt, - b6 
: Ammonia, Muriate (oryetal) per ton #88 10 5% 
. рег ton £90 °з 
$ Bleaching powder .. © per ton £5 10 oe 
a Bisulphide of Carbon  .. ee per ton £18 ее 
а Вогах s ке .. per ton #15 x 
а Copper r Bulphate ee i . per ton £32 41 10 dec 
a Lead, Nitrate Жө vs .. рег ton 2384 яе 
a „% White Sugar.. as . рег ton £856 és 
a „ Peroxide eae er . рег ton #32 се 
a Methylated Spirit . per gal. 2/6 - 
a Potassium B chromate, in caske per lb. p ae 
a Potash, Caustic (76/80 * .. per ton SA 
a 10 Chlorate . ee per lb. bed. d inc. 
a d Perchlorate os ee per lb. 9d. cè 
a Potassium Cyanide E ee per lb. 13d. ' ёе 
а Shellac ee per owt. > ee 
a Sulphate of Magnesia às es рег юп 44 10 вэ 
a Bulphur, Sublimed Flowers . per ton &6 10 е 
a LT] oo ee e per ton 45 10 ee 
a Lum ee рег ton e 
a Boda, бало [white 70 % . per ton £10 15 wd 
a „ Chlorate Ба . рег lb. 5a. M 
a 5 stals ex es per ton 6 же 
a Sodium Bichromate, cas . рег lb. 8d. ix 
а ж Cyanide (basis ТЧ ) .. per lb. 14. 
METALS, &о 
b Aluminium I ‚ in ton lots .. per ton £200 өө 
Ь РА ire, in ton lota .. per ton £220 ee 
b Sheet, in ton lois .. per ton 2210 T 
p Babbitt's metal ti per ton 460 to £195 
e pam S metal 2* to 1) basis per lb. d. 8 
e ee per lb. 102d. B inc. 
е n be Фа Moni . ee per Ib. dad d. ine 
€ oe ire, B .. ee e per Id. 1014 1а. dec 
е Copper Tubes (brazed) .. ee per lb. 1/0; .d. dec 
Coi „ (solid drawn) . per lb. 1/02 Ad. dec 
g Copper Bars ) eo per ton 21065 £7 dec 
g Copper Sheet T T es per ton £105 £9 dec 
9 ry} oe ee ee ee per ton #105 £7 dec 
e T (Eleotrolytio) Bars ee per ton £96 £6 dec 
e ee T Sheets ee per ton 2104 £6 dec 
e 90 T Rod ee per ton £101 £6 dec 
T] ry} B.C. Wire per lb. 1/ ła. dec 
7 Bbonite Rod we ea per lb. B/8 T 
f Sheet А T . per lb. 8/. s. 
n German Bilver Palas өө ео рег 1 в 1/8 б 
h Gutta-peroha, fin T ee per lb, 5/8 to 6/6 де 
h India-rubber, Pare re we ee per lb. 1/93 1d. dec. 
í Pa Charcoal Shee per ton 218 ; 
1 Pig (Olovelind s warrants) per ton 56/- 2/5 dec 
ií 4, Forgings, according to sise per ton From 411 d 
„ Borap, heavy m „ per ton 67/6 to 60. so 
i „% Wire, galvanised No.8 .. per ton £9 15 с 
9 Lead, English Ingot eo ee per ton £18 15 to £20 £9 b dec. 
g T Sheed ee ee per ton £20 2 6 42 5 Јес. 
m Manganin Wire No.38 .. ee per lb. 8/. е 
g Mero . per bot. £6 16 to 41 ES 
d Mioa (ix original cases) small . per lb, 6d. to Se 
d u 55 " 3 per Ib. 9/6 to 4j- ee 
d .. per lb. 4/6 to sf ee 
p Phosphor Bronse, plain casings per lb, 1/44 to ace 
р rolled bars & он рег D 170 Ау 0 ee 
p Т 50 per ib. oe 
0 Platinum ee ee per 03, 110/. 
j Bie iM ао 'd "todo vn рег lon 463 i 
tee чеке ево per sè 
' ae 215 to £40 
Tin, Block See e£ porion Tam £8 10 dec. 
п „ Wire, Nos. 1 to 16 per ld. 9/34 zd. dec. 
р White Anti-friction Metals | 
" White Ant" brand . per ton 856 to 480 ys 
* Zino, Sh't (Vieille Montegne ыл.) per юп 828 10 15/- dec. 
Quotations supplied by :— 
a G. Boor & Oo, h Edward ТШ & Oo, 
b The British Alaminfum Оо, Led, 4 Bolling а Lowe. 
e Thos. Bolton & Bons, в Morris Ashby, ГАД. 
5 m W. T. Glover & Co., Led. 
^ Allr Reber Pond Peleg, > Johnson, Matthey & Oo. Led 
f a в E. ' 0 е D 
j Works Oo., А p The Phosphor Bronse Go., Lad. 
g James , 


The панар and Birmingham Rubber Co., 144. — 
The report for the year ended June 30th last, states that the 
directors recommend a final dividend at the rate of 73 per cent. 
per annum, free of income-tax, making 63 per cent. for the year, 
carrying forward £2 ,050. Within the last six months of the 
year the directors have absorbed the old-established firm of James 
T. Goudie & Co., of Glasgow, Edinburgh and London, and the 
Palatine Heel Co., Preston. 


Metropolitan District Railway.— The directors 
recommend a dividend on the 4 per cent. guaranteed stock for the 
last six months at the rate of 1§ per cent. per annum. This com- 
pares with a dividend at the — of 1% ре cent. for the same 
period last year. | 


. Ordinary was reflected іп а 5з. decline. 


STOOKS AND SHARES. 


Tuesday Afternoon. 

Ir the gloom in the Stock Exchange to which reference was made 
last week has to some extent lifted, it must be confessed that the 
holiday spirit of the time of year is playing havoc with business. 
The Stock Exchange markets took the usual long week-end from 
Friday night to Tuesday morning, and the time for reflection 
afforded by the Bank holiday does not seem to have been made 
the most of by the investor. We speak, of course, in the grossly 
financial sense. 

Dearer money is rumoured, but with not sufticient definiteness to 
make it more than a cause of vague apprehension at present. The 
autumn rise in the Bank rate is not likely to take piace for several 
weeks to come. 

Several shares in the electricity supply list were marked er divi 
dend last week, and in the majority of cases the deductions are 
represented by declines in the prices. County of London Ordinary, 
however, have been left unchanged at 73, ex their dividend of 4e., 
although the Preference, ex 6s., are } lower. The Kensington and 
Knightsbridge distribution of 5s. has been knocked off the price, 
and the same amount of dividend on St. James’ and Pall Mall 
Metropolitan Ordinary, ег 
За, are nominally 4 down, and the 28. 6d. dividends upon 
Newcastle-on-Tyne Ordinary and Preference are also shown in $ 
fall in both cases. The only real alterations are 2s. 6d. rise in 
South London Ordinary shares, which, at 2}, again stand better on 
the week, and 5s. advance in Edmundson's Preference, which lifted 
the price to about 35s. 

By the recurrence of further sligbt weakness in City and South 
London, the stock easing off to 46, and not a very strong market at 
that, some observers profess to see indications of an early new 
issue, the report having already mentioned the need for more 
capital being required shortly. 

Central Londons are quiet, but the traffics since July 1st have 
not pointed to reinstatement of the line's more prosperous days 
by the introduction of the new scale of fares. Summertime has 
always been a bad season for the Central London since motor- 
omnibuses became common. Great Northern and City Preferred 
shares fell 5s. to 2 upon the somewhat lugubrious remarks of the 
chairman at the company's meeting. Districts remain at 114. 
The 4 per cent. Debenture stock of the Great Northern, Piccadilly 
and Brompton Railway has crept up to 84 upon the appreciation 
by the public of the line's usefulness. Charing Cross, Euston and 
Hampstead 4 per cent. Debenture is more nominal at 81-84, and 
Bakerloo Debenture still heads the list at 904. 

Metropolitan Consolidated continues to sink even lower, and 
has now arrived at 413, after being no better than a fraction over 
40. The Surplus Lands stock is quoted 66. 

Interest in Telegraph issues centres in the erratic fluctuations 
of Anglo-American Deferred, the familar Anglo “А.” The price 
was again slumped heavily. All sorts of theories are afloat to 
account for the flatness, and a Stock Exchange failure last week 
was partially brought about by the drop inthe price; naturally the 
failure caused the stock to be re-lowered. The two other stocks of 
the Anglo-American Company are quietly firm, allowing for the divi- 
dend deductions, which took place on the last Stock Exchange pay- 
day. Western Telegraphs gave way a trifle, and these steady-going 
shares can now be bought at 14, or slightly less, the return being 
5 per cent. on the money at the round figure. 

The two Debenture stocks of the National Telephone Company 
have come into some request, and are 4 better. The other issues 
are all ex dividend. United River Plate Telephone shares, also ez, 
have been marked down to 7 middle. 

Notwithstanding the announcement of their dividend, 
British Electric Traction Preference gave way to 73, although the 
First Debenture stock recovered a point. Maybe it is not too late 
to sell, for such holders, at all events, who are at all worried about 
an apparently bad egg and disinclined to wait for better days 
which may come in the nebulous hereafter. Brush Preference 
weakened 3, despite—or perhaps because of—the passage of the 
resolution writing down the capital of the concern. Calcutta 
Trams continue to show buoyancy, and at78 are another 2s. 6d. 
harder. The Argentine and British Columbian descriptions are 
stationary. 

Manufacturing shares are extremely quiet. Oromptons at 2, ex 
3s. dividend, have recovered that amount. A few other dividend 
markings occurred, but of no significance. Willans & Robinson 
Preference attracted a small amount of speculative buying, which 
left them at 3j, 2s. 6d. better on the week. Telegraph Construc- 
tions were also firmer. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TRLEGRAPH AND TELEPHONE COMPANIES. 


о © =сооюњн.- BCC о-о 28 


"ees t Business done t 
Present Dividends for the last Closing Closing week ended Rise + | Present 
ne NAME. Shai f Quotations Quotations Ans. 6th or Yield 
э | айыы PERF а July 30th. Aug. 6th. 1507. Fall — | per cent. 
д Highest Lowest. Ap Жа 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,700 Ni | 8— 8j 8— 8 sà xs Nil 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil | Nil 5 5 % 85 — 88 R5 — NN 513 8 
660 Anglo-American a pi .. | Stock | 61s. | 23% | 33% | 84% | 62 — (5 61 — €4 xd e Р Е LÀ 
3,169,670 do. 6 % Pref. .. | Stock | 6 % | 54% | 6 9, | 6 % | 109 —110 W74— t xd иң 1074 5 10 10 
3,169,670 De. do. Deferred . | Stock | 2s. | Nil | a% | 13% | 18;— 19 17j— 17 18 174 917 2 
50,000 | Anglo- Portuguese Tel” 5 % Mort. Deb, Stock Red. | 100 vs . 159% 15 * | 101 —1'4 101 —1f4 ae T 416 2 
44,000 | Chili Telephone, Nos. 1 to 44,000 ; 5 |79,|8?,|895|]895, || M— 7 61— 74 61 22 5 12 3 
2,097,680 | Commercial Cable Sting. 500 year 4 % Deb. sk. Red. Stock 4% 4% 4% 4/2 — 94 42 — 94 93 £2) 4 5 1 
16,000 | Cuba Telegraph . : ә 10 0% 15% |5 % 15 % 71 — 8i 1;-- 8 » гә 6 il B 
6,000 Do. 10 %, Pref. < е з» 1| 10 [155935 [t0 % 10 & |10 ^5, | 16)— 167 9-1 519 5 
12,931 | Direct Spanish Telegraph, Ord. ee 5 [4% 4% [4% 4% 3 — 33 3 5 8 6 
6. C00 Do. do. 10 % Cum. Pref. zé 5 ho% 10 10 % 10%] 9— 9 9- 9 y 5 5 3 
30,000} D P. do. 44 % Debs. Eei | o | 44% | 43% | 44% | 98 —101 xd | 98 101 d 491 
60,7101| Direct United States Cable 20 |39 |349 | 49% | 48% | 154— 16 "T 3 151 6 15 9 
ы ап )0nus 
57,000 | Direct W. India Cable, 44 + Reg. Deb., 1 to 1,200, В. | 100 |4:% | 44% | 44% | 44% | 99 —101 xd | 93 —101 5 pi 491 
4,000,000 | Eastern Telegraph, Ord. Stock. Steck | 7% | 7 95 |7 % | 1 95 | 104 —189 174 —139 157 1E} 5 0 4 
2,000,000 Do. 34 %, Pret. Btock.. .| 160 |34% | 94995 | 34% | 34% | 83 — 90 ва — 90 £92 7 817 9 
1,896,706 Do. 4% Mort. Deb. Stock. Red. .. | Stock | 4 95 | 4 95 4% | 4 95 | 108 —105 108 —105 104) | 163 816 2 
300,000 | Eastern Extension, Australasia, and China Tele. | 10 |7 % |7 % |T% то | 184—138 13i — 138 lig 134 5 2 9 
152,400 4 % Deb. Stock . Stock | 4% | 4% 14%] 4 95 | 104 —106 102 —104 xd | 1C4à | 102$ 8 16 11 
295, 00 | Fast & S. Attic. Tel.,4% Mt. Db., 1to3,°C0, red. 1909 | 100 |4%/4% 14% 4 4, 99 —102 971—100) xd |... s 819 7 
200,000 Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 Ne 25 4% 11% 11% 14% —1 1 8. —100 819 7 
181,127 | Globe Telegraph and Trus e ы 10 |5%% | 58% | 64% | 54% | 103— 114 103— 11 11 107 LEE 
181,127 do. И Pref.. ar 10 6 6 6 % 6 95, | 184— 1t 14 459 
150,000 one Northern Telegraph Ps AES. 10 [15 % 24 % | 24% |20 % | 34 — 36 — 96 511 1 
ifax an ermu a 44 % ist Mort. ; j е6. ne 
98,000 Debs. within 0 200, Red. 1| 100 44% | 4495 | 44% | 44% | 99 —101 99 —101 à 8:4 
17,000 | Indo- European Tele р. Р ` 25 10% |13 % 13% 18% | 66 — 58 56— 58 oe 612 1 
#41,380,400 | Mackay Companies ed В РИ Е: .. | $100 .. 11% |2% |3% | 66 — 68 66 — 68 52311 
$50,000,000 | Do. do. 4% Cum. Pref. .. ...  ..|$100 .. 140% 14% 4% | 67 — 69 67 — 69 5 15 11 
256,127 | Marconi's Wireless Telegraph . as 1 | Nil | Nil | Nil J- d EN i Nil 
72,680 | Monte Video Telephone Co., Lid. Oord. 10 1 3% 14% 15% ao H— Іл 4 14 
86,492 | Do. do. do. 59% pre. 115 5 5 a — 6 e 5 9 
2,225,000 National Telephone, Pref. Stock .. we 100 6 6 5 6 5 6 % | 109 —111 1064 1084 xd | 1002 1064 5 10 
2,225,000 | Do. o. Def. Stock .. | 100 5 5 % 5 % | 5135 | 108 —110 105 --107 xà | 1064 | 1€5 433 
15,000 Do. do. 1o Cum. Ist. Pref... » 10 6 6 6 6 11 — 18) 1t — 13 xd ЕР Ӯ, 4 12 
15,000 | Do. do. 6% Cum. 2nd Pref. .. 10 6 6 6 5 % 10 — 12 94-- 114 xd E 104 “63 
250,000 | - Do. do. 5 J, Non-cum. 3rd P., 1 to 250,000 5 5 15% 15%] 55 57 5h 55— 54X 548 4 91 
2,000,000 | Do. do. " Deb. Stock Red. .. | Stock 34% 349. | 84% | 3i 05 — 97 — T у 3 1 
1,689,593 | Do. do. Deb. Stock Red. 100 | +% 14% 14% |4 100 — 102 1004 —1 102 à 8 18 
179.318 | Oriental Telep, "T Elec. 1 to 171,504, fully paid 1 6% | 64% |7 % | 7 % 1 1 11— 1 26/3 25/74 күл 
160 000% Do do do. 63 Cum. Pref.. 1 6% 6˙% 6 % 6 % 1 1А 1 — 1 W"-1l 411 
100.000 Do. do. фо. Red. Deb. Stock .. | 100 | .. 4% 4% 91 — 94 91 — 94 S 4 5 
100,000 | Pacific & European Tel.,4 % uar. Debs., 1 tol ‚000 10 40% 4% 4% |4 % | 97 —100 97 —100 4 0 
‚ 11,8397] Reuter's БУ ы 8 55 5 5 % 7— 8 T= 8 5 0 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. | 100 » .. | 44% 905 98 101 98 101 4 10 
3,167 | Submarine Cables Trust . .. «| Cert. 16% 16% 16% | 6 127 —180 127 —130 412 
80,000 | United River Plate Telephone .. 5 |8 8 8 8% 7— 7 61— 74 xd 6 10 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 54 5% 5 54 6— 5 5 — 4101 
15,60f1| West African Telegraph, Shares 10 4% | 44% 14%] 4 & J0 — 10 10 — 1 f 16 
30,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,008 3. [Nil] Nil| Nil 3% là— 18 làó— 1 ч ne 3 12 
150,000 | Do. 496 Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 [4% [4% | 49% 4% | 97 —1C0 97 100 és Ф В 18 
207,980 | Western Telegraph, Lid. ов. 1 to 207,90. 10 17 Ф 79% |79 | .. | 1958— Mà 131— 14 133 194 5 0 
800,000 Do. o. Deb. Stock Red. 100 44% 4% 4% 100 103 | 100 —103 5 $ 8 17 
88,821 | West India and Panama Te . 10 Nil | Nil | Nil | Nil — Ж a Nil 
84,563 Do. do. 6% Cum. Ist Pref. s] 10 .17916 9% 159169 — 7 UO 7 10 5 
4,669 Do. do. 6% Cum. 2nd Pref. : ce 10 Nil | Nil | Nil | Nil — 7 — % £ Nil 
80,0001 Do. ао. 5% Debs., Nos. 1to1,800 100 5 % 5 % 5 % 5 % ! 99 —102 99 —102 4 18 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

Anglo-Argentine Trams, Nos. 260,008 to 5 
C 
y Я um s., 1 to 260,007 .. 5 % | 5396 6 — — 4 8 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 65 7 бе 8 % 65 181 aT 131 —134 e Ste "ER E 
285,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock | 10 5 % 5 % 5 % 5 J | 102 —105 102 —105 i 415 8 
830,000 | Babcock & Wilcox, i to 530,000. . ks L |17 % 20 % |20 % |20 85— 4 33— 4 p 419 6 
100,000 | Do. do. 695, Cum.Pref,110100000 ..| 1 6 % 6 V 6 6 Ri li^ I Ф 811 
88,000 | British Aluminium, Ord., 2,001 to 40,00 õ ⸗! k 5 3 1% 7%/7%| 4 5 41— 5 5 0 0 
40,000 | Ро. до. 7 % Cum. Pref. 5 Nil |7 1%|1%| 5— si 5 — 544 5ra 673 
20,000 | Do. do. " 6 % Cum. Pref. 5 Nil|695,|695,|695,| 5— 6 5 — 5 5 9 1 
20,000 | Do. do. 4% Funding Certs. . 5 149514051455] 6 4 4i . 414 1 
258,000| Do. do. 5 & 1st Mort. Deb. Stock Red. | Stock 5 % 5 % 5 % | 5 100 —108 100 —108 9i e s 417 1 
300,000 | Do. 9% Loch Leven Debs. ‘ 100 ais $ $ 5245 98 —101 $6 — 99 xd ae - ee 511 1 

,000 | British mina E. E Def. Ord. Stock ..  ..| 100 |6 6 6 % | 6 95 | 127 —132 197 —132 т ай w 4 10 11 
800,000 | Do. 5 % Pref. Ord. Stock „ „„ ф 5 5% 5 110 —114 110 —114 479 
300,000 | Ро. 5 % Cum. Perp. Pref. Stock .. 100 5 |5 5 5 103 —106 103 —106 1034 io Ф 4 14 4 
238,000 | Ро. 4 % 1% Mors. Debs., 1 to 6,250. 40 43% | 44% | 4 100 —103 100 —103 ЕЗ à nk 475 
220,000 | . Do. Vancouver Power Debs., 1 to 2,200 | 100 43% % |4 % 4 100 —102 100 —102 i T «s 48 3 

British Elec c Traction ; 10 6 [6 3 3 Nil 241— 3 55/- Nil 
161,437 | Do. do. 6% Cum. Pret. .. |:| 10 6 6 16% 16 74— 77 7— N Г 1 - + 1 800 
1,448,653 | Do. до. б, Регр Deb. Stock .. | Stock 5 5 5 5 % |5 99 —102 100 —103 100 * +1 417 1 
410,178 | Do. do. 4) % 2n ad Deb. Stock Red. | 100 .. | 44% | 44% | 44% | 78 — 81 78 — 81 eg » * 5 11 1 
100,000 | British Insulated E rr. Cables Bode 5 8 % 8 % 8 95 10 7 "i 61711 
100,000 | Do. do. um. Pref. : 5 6 6 V6 x: & at М 418 0 
Do. do. PA 1st Mort. Deb. Red. . 100 |4 % | 44% 101 —104 101 —104 487 
212,000 3 be to E R 100 de 96 % % | 87 — 91 87 — 91 ee y м 4 18 11 
8 estinghouse 1 to an v; i 
, 0 . Stoc ..| 10 4% % 44 58 — 63 59 — 64 63 +1 6 5 0 
50,000 :Browett, tints & Co., ба ТО d Nil | Nil | Nil Кы — ЇЕ; B 
50,000 |: do. 6 % Cum. Pref. . £1 Nil| Nil| Nil| . 14/6 to 15/6 | 14/6 tol : Nil 
105,731 Brush Electrical ‘Engineering, Ord., 1 to 105,731 . 2 Nil| Nil 3% Nil = 11 6/3 Nil 
150,000 Non-cum. 6% Pref. T 2 6 % | 6 Ф Nil — 1$ E-- 12/6 Nil 
125,0001 Do; до, 9% Perp. Deb. Stock | Stock % |4 ‹ 88 — 91 B8 — 91 ы 4% 4 18 11 
128,000 Do. do. % Perp. 2nd Deb. Stock.. | Stock | 44% $ 44% 4 7"1—4 11 — 74 ие * 617 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 `5 [855 [4 8 % 8 4à— 4 44 — 85/- | 83/9 3 51 
40,000 | Do. do. “А” 6 95 Cum. Pref., 1 to 40,000 5 |6% [6 6 % | 6 4i— — Ф 5 14 3 
27,500 Do. do. “В” do., 1 to 27,500 5 |6% 9 65,16 44— 44— 96/3 514 8 
Do. do. 5 % Deb. Stock 100 5 % |5 5 | 6 105 —115 105 —115 od 4 6 11 
1 Do. do 5 % 2nd Deb. Stock 100 55 5 %| 6 100 —103 100 —103 ч ee 417 1 
137,610 — doe 5 688 |8% — 7 7 8 Vi ә + + 5 0 0 
23600 Do. 7 bee g Nos. 1 to 29,990. 5 е .. 5 5 96 5 + k 4 2n 
, В 100 4 102 —106 102 —106 104 ia 4 41 
85,000 Callender’ s Cable Construction shares 48 EM 5 ida 12055 15 1890 — 1 1 T - 6 13 4 
SB m A Ar) Moe. Deb. Stock Red. | stook 44% | ug | ug | де T 05 P A 
; о. st Mo toc 44 1054—107 1 107 105 T 4 
491,399 | Cape Е Trams., 1 to 491 10% | se | Re e| EIE 3 Nil 
450,000 | Castner- Alkali, 1 to 450,000 1 |4 4 6 @ B9,| 14— 1 1 25/6 is 6 111 
thee: Do. MP 44% Ist Мо Mort. Deb. Stock |. 100 4395 | 44% | 43° Е: 97 —1 95 —100 ха s «d 4 8 8 
911 Central London Railway, са „ 4 4% 4 73 — 1б 73 — 75 „> ЕР 5 6 8 
-~ 544,216 |. Ро. do. 4 % Pref. Stock .. жє Stock 14 4 4 4 92 — 94 92 — 94 94 is 4 5 1 
12 Do. = Ж + do. | Stock | 4 4 4 4 53 — 56 53 — 56 544 54 1 210 
E City and South London Railway Leere ‘sa vu] ek a 14% 2% | 46 — 48 45 — 47 47 464 | —1 410 5 
86,000 PIN MUR 256, "PO ix MO Rag ка % | 249% | 24% | 595 1 24 li — 24 85 се 6 17 11 
B. 
100,00: 1 LIP аа EDT 5% |5 % | 5 % dad aola 934-— 964 | a ae | 638 
* Unless otherwise — all shares are fully paid. 1 A period of nine months. t From Manchester Share List. 


(Continued on next раве.) 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


| | | | 
7 Stock " 8 Closing | Closing | Business done | Rise +! Present 
a à * NAME. | or | gor * ie чи | Wnuotations (Quotations week ended or Yield 
күн | Share. | Se усы | July 30th. Aug. €th. Aug. bth, 1907. | Fall — per cent. 
| 
| | = i 
| | 
| | | | 
| ш 1903. | 1904. | 1005. | 1906. Highest wea £ s. d 
| | | | 
260,000 | Dick, Kerr & Co., 1 to 260,000 | 1 : 10 10 % | 1# 1 Ё 1 18 | 6.3 1 
805.000 | Do. do, 6% Cum. Pref., 1 to 305,000 1 | 6 16% 16° 1 4 | 14 23/9 416 0 
294,150 Do do 14 % Deb. Stocl 100 1%, | 44 44% | 101 —104 101 —104 | 46 7 
60,000 Dublin United Trams. (1896). 1 to 60.000 10 54 6 6 б 19 144 | 184 141 | e 4° 3 
1 59.987 | Do 6 Pref. between 1 and 60.000 10 69516 6 9 б 13 li 12 131 | a. 2^2 
99,261 | Edison & Swan Utd., “ A" shs., £3 pd., 1 to 99,261 5 N | 21 13 14 T 14 | 9 110 
17,139 Do. “ A" shares, 01—017,139 | Yar N | 24 1} 2% 2{ 24 24 | 8 6 9 
319,475 Do. t% Deb. Stock Red 100 j | 4 4% | 83 — 85 | 8З 45 | 414 2 
72.220 | Do. 5% 2nd Deb, Stock Prov. ( erts. all pd. LOO D ; D | D ‚ч 5 9% 89 92 | BU v2 | 6 8 B 
112,100 | Electric Contruction. 1 t 112.100 2 | Nil T 1! T д . 1а | . ] мі! 
31,390 Do. do. 7 Cum. Pref., 1 to 31,390 2 7 |" 7 Nil lå F 14 le | | Nil 
35.000 General Eleetrie Ci 1900), 5 Cum. Pref. 10 { о 5 9 8 " м “А | 5 17 - 
200,000 Do do { Mort Deb Stock i% | 4 { 1 92 ) 02 9 516 R 
78,000 | Gt. N. & City Rail. Pref. Ord 140, 1 to 78,000 | 10 З 9 { | { 9 2 1j 21 + o0 0 0 
96.000 Greenwood & Batle _ Т1 ( m. Pref. 10) "7 7 7 7 10 103 104 6 18 4 
80.000 D do. ^ Mort. Debs. 100 5 5 5 БО 112 108 10 103 417 1 
200,000 | Henley's (W. T.), Telegraph Works, Ord. | 15 15 15 15 96 114— 124 114 — 134 | 6 0 0 
200,000 Do, | | Pref, r 44 T { 43% \ 5 | | 53 817 8 
150,000 | D | 4 Mort. Del toch Stoc} j 14 { 4495 | 1054--1074 | 1054 — 1074 | 1074 43 9 
50.000 | India-] bber. G ta-perc] t Telegraph Worl 10 10 ) 10 10 «X 1 16 | 36 16 6 5 0 
7,9500 |! Liverpool Overhead Railway, Ord 10 | 11 Ni Nil 1; у 14 13 | | i Nil 
10,000 || Do. do. Pref., £10 paid 10 5 : 5 5 5 4 7 ^ 64 74 4 6 5 0 
600,070 | London United Trams. (1901), 1 to 50,007 | 10 - 6 3 8 (4 74 | 04 7% B 8 7 
399.930 Do. do. 60.008 to 160.000 10) - 6 d B í b4 7% 64 Tà 5 223 
125.000 Do, do, 5% Cum. Pref., 1 to 125,000 LO i i ) б 74 В xd 74 By | t 514 8 
1,331,000 | Do. do. | Ist Mort. Deb. Stock 100 | { „ 14 % 81 88 | 84 8 N54 | ‚ 41011 
314,016 | Metropolitan Electric Trams., Defd | 1 Nil Nil Nil Nil ! 7 T * 1/104 | Nil 
500.000 | ро, do. 5 Cum. Pref | | 5 5 5 5 4 T! {А F raxd| 18 | | 5 6 8 
350,000 Do do. 14%, Deb. Stock Red 100 L | 44% | 94 97 xd 94 97 | 4110 11 
30,000 | Peebles (B.) & Co., 6% Cum. Pref.. 90.001 to 50.000 5 6 69,169 BÀ 4 | 34 [ | 710 0 
245,500 | Potter Е. Т: | { 9 fa 12 6 в 0 
4 00 D o ( Lil Pref 1 | 0 $] " Ü " E 5 17 ta ia ta | 1 5 5 
245,000 | Do. 14 % Deb. Stock 100 $ (à i 44% | 95 98 95 9R | | 411 10 
37,350 Telegraph Construction and Maintenance . 12 20 15 15 A, 115 9 ВІ R3 | 91 B3 xd Я14 | 314 ; 5 9 1 
150,000“ Do. t% Ded. Bds., 1 to 1,500 Red., 1909 100 i [ i 4% 99 —102 | 99 —102 1004 | 100 . | 818 6 
59% 2004 Underzd. E. R., Lon., 5 Profit Shar. S. Nt | 5 " 5 | 5 9 604 67 | o4 7 7 9 
66.666 | Willans & Robinson, 1 to 30,000 & 80.001 to 116.666 5 8 о Nil Nil 1j 1i | 11 ly | ү Nil 
66,666 | Do. 6 C.P., 30,001 to 80,000 & 125,001 to 141,666 5 6 9 Nil Nil 81 { 3; 4% | 81 NO +: & | Nil 
246,574 | Di | 9, 1st Mort. Deb. Stock 100 1956514 1 * 76 80 76 B0 | : S 5.0 0 
| | | | | | | | 
| | 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 7 е 5 5 %, d % 4-- 6j 43 - 5 549 
70,000 Do. . do. 44% Ist. deb. stock .. | 100 | 44% | 4 44% --1 98 —100 100 410 0 
29,798 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 {10 *, 110 , |10 % | 1 1 - 8 1 — B? 6 1.8 
10,202 Do. do. 7% Cum. Pref.| 5 74,74, 77 "-— В 7)— 8h 4 34 
336,876 | Central Electric Supply 4% Guar. Deb. Stock. .. | 100 * 4 14% |4 99 —102 99 --102 818 6 
80,000 | Charing Cross and Strand Electricity Supply A: 5 8% 18% 5% 5 -- 71/6 75 / 6 5 0 
80,000 Do. do. do. 44 % Cum. Pref. Б 144 44% 44% 1 j— 4 Sy— 4 82/6 80/- 6 511 
80,000 Do. “City Undertaking ” i Cum. Prf. 5 44, | 44% | 44% | 4 — § — § 92 воо 
427,400 Do. do. 4% Deb. Stock Red. - 100 4'65|]4926514*651|4 95 — 98 — 98 418 
49,436 | Chelsea Electricity Supply, Ord. T z v б % 6 6 ni 81— 8i— 4i 65/ ; 500 
175.000 Do. do. 44 Deb. Stock Red. .. | Stock | 44°% | 44% | 45 | 4 101 —104 101 —104 - 45 9 
70,595 | City of London Elec. Lighting, Ord. 40,001 — 110,595 10 5% % | 6 % | 6 9 — 10 9 — 10 91 95 6 00 
40,000 Do. 6 €, Cum. Pref., 1 to 40,000 .. Бе 10 6 \|6%|6%,|6 10;— 113 107— 117 К 5 2 2 
400, 000 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. T 5 15 % % | 5 121 —124 121 —124 , 408 
800,000 Do. 44% 2nd. Db. Stk., Prov. Crts., all ра. | 100 44% ES % | 44 5 — 99 96 — 4 10 11 
40,000 | County of Durham Electrical Power, Ord. .. Ps 5 4% 128704 % | 4 — 6 d b . 40 0 
50,000 0. о. do. 5% Pref. .. 5 65 15 % % | 6 & 44— 5 44— 6 К i E 5 0 0 
40,000 | County of London Electric Lighting, Ord. 1-40, 000 10 4% | 44% 5 % | 5 7-- 8 7 —. 8 xd ре "a “4 6 5 0 
40,000 Do. do. 6 % Pref., 40,001—60,000 10 6 | 6% 6 | 6 103— 114 10j— 11} xd T а : . 6 6 8 
400,000! Ро. do. 44 % Deb. Stock si M 44% de 43 4 106 — 109 106 —109 А 427 
400,000 Do. do. 44 % 2nd. Deb. Stock .. | Stock | 44% 9% | 49% І 94 — 94 — 97 dice xs 413 9 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. 5 7% 7 4 | Nil 4— 1 — 1 es 2 11 0 0 . 
80,000 Do. do. 6 % Cum. Pref. .. T 5 6% 16 |6 % [3 . 1-- 2 li— 2{ os + 3 618 4 
850,000 Do. do. 43 % 1st Mort. Deb. Stk. | 100 ate 44%, | 44% te 76 — 81 76 -— 81 s . 11 1 
10,000 | Folkestone, 1 to 10,0000 Rab n LEA gx T b 5476 | 54% | 59'S % 4— 5 4 — А 5 8 5 
10,000 Do. 5 Cum. Pref., 1 to 10,000 2% $i 5 «a 5 % 5 5 — 5 — 415 8 
90,000 Do. 44 Ist Deb. Stock ee © ds 100 44%, | 44% | 44%, | 44% | 98 —101 96 -— 99 xd , 4 10 11 
18,000 | Hove, 1 to 13,0000 v T 2 x $e 5 9 9 8 — 7i ms af 6 4 2 
21,000 | Kensington and Knightsbridge Electric Ord. M" 5 12% 12 % |10 % [10 — 9$ xd RS 6 8 1 
90,000 : do. do. 4% Deben. Stk. | Stock | 4 % 4% [4 96 — 99 91 — 97 xd Ss 42 6 
111,000 | London Electric 8upply Corporation, Limited, Ord. 8 Nil % 4 14 i 51 12— st 612 8 
,000 Do. do. do. 6%, Pref. .. 5 6% % 6 6 41— 5 45 — 96/8 95/- oe 617 1 
374,395 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock | 495 | 4% | 4% | 4496 | 98 — 96 93 — 96 ih 0 ; 413 9 
200,000 | Metropolitan Electric Supply, 1 to 100,000 .. i b 8205 10 % 10 % | 8 96 d et 4- nf xd 92 аж à 6 3 1 
76,121 Do. % Cum. Pref. 1—-71,106 .. EN 5 44% 4405 44%, % 44— 41— 5 - "m ‘ 46 9 
220, 000. Do. 44 %, 1st Mort. Deben. Stock 2s ss 43% | 49% | 48% 103 —107 108 —107 T 5% i 441 
250,000l Do. 34 % Mort. Deben. Stock Redem. | Stock pA x, | 34%, 87 — 92 87 — 92 ee 816 1 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 44% | 449 | 44%, 95 — 98 96 — 98 ie 41110 
67,991 | Newcastle-on-Tyne = v T ча » 5 8% 88 |8 71— 72 d IR xd " 609 
75,000 Do. 5 X, Pref., 1 to 75,000 .. i 5 5 5 5 5 5 — 8 44— 58 xd T 4 811 
10,852 | Notting Hill Electric Lighting .. ех E ЯА 10 6% 17 % |749 | 749 | 114— 123 114— 124 114 600 
20,000 | Oxford, 1 to 96 and 407 to 20,310 5 2x is 5 64% | 7 2 7% |" — 8 — 00 jo > oe 6 911 
50,000 Do. 4% Deb. Stock .. zis $3 sid 2 100 49% 4 4% 4 5 — 97 95 — 97 vá 4 2 6 
40,000 | St. James’ and Pall Mall Electric Light, Ord.  .. 5 yy 143% |124, 110 96 8 — 9 77 n xd e 514 8 
20,000 Do. do. “% Pref. 20,081 to 40,080 5 7% 17% 7 179% 64— 73 — 78 ха - 414 11 
150, 000 Do. do. 33 * Deb. Stock Red. 100 33% | 34% 3% NP 86 — 91 86 — 91 89 882 8 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. .. is 5 4% 4 % |4 9% і) j— 14 — là ja is Nil 
50,000 о. do, do. 9, Deb. Stock | Stock 4% 4 % 4% |4 % | 78 — 77 71 — 75 xd 6 6 8 
65,000 | Sonth London Electricity Supply, Ord. 2 ин 5 3% 14% 14% 18% 14— 2— 2 +È 6 0 0 
120,000 | South Met. Elec. Lt. & Power, Ord. .. ре 2, 1 Nil | Nil | A% | 28% = 8 6 8 
117,968 Do. do. 7'X, Pref... - 1 7 95 ord T 955 19 95 lá-- 1 1à- 1 ee 5 110 
200,000 Do. do. 43 X, Ist Deb. Stk. 100 4% | 445 | 4375 | 44% | 100 —108 100 — 103 се 4765 
80,000 | Urban Electric Supply, Ord. .. ix ки d 5 5 5 % 5 % 5 % 14— 23 14— 23 és 11 20 
50,000 Do. do. 5 X, Cum. Pref. n bs 5 5 15% |5 % | 5 % 2— 8 2— 3 8 6 8 
200,000 Do. do. 45, 1st Mort. Db. Stk. Red. | 100 .. | 44% | 44375 | 44% 94 — 97 91 — 97 95 419 9 
110,000 | Westminster Electric Supply, Ога. .. 25 К 5 [184% 14 % |13 » |12 % 9 — 10 9 — 10 92 600 
81,279 Do. do. dh Cum. Pref. " 5 5 15 % “> | 44% 5 — 54 b — 53 Sih ae ‘ '4 110 
(Original 5 . Red. to 44 % from 31st Dec., 1905 
„1 
* Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool Stock Exchange. 
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HOT-WIRE RELAY FOR SELECTIVE 
SIGNALLING. 


By RICHARD HEILBRUN, Ph.D. 


TELEGBAPHIC circuits containing a number of stations of small 


7 24 m NE traffic are frequently used on the Continent, and it is of practical 
| — RR GA value, e g., for railway telegraphy, to devise means for selective 
‘ i: BERBEESEENEHEmm PS signalling, or at least for enabling the stations to correspond with 
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COPPER (G. M. 8˙8. ). 
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ench other without disturbing one of them, the principal office, 
and for calling this principal office selectively. This is effected by 
means of a retardation relay placed at the principal office. The 
relay is traversed by the telegraphic currents common to all the 
es in the circuit, but it works too slowly to be actuated by 
them. 

Last year, when with Messrs. Siemens & Halske, the writer 
devised such a retardation relay. The esential part of it was 
simply a hot wire, all complicated parts being entirely obviated, 
and the instrument having thus the advantages of great simplicity 
and cheapness. d 

The experimental apparatus shown in fig. 1, p. 238, is derived from 
the thermometer of a Telefunken wavemeter, and the idea of it is 
this: A relay of any usual type bas its coil included in the telegrapbic 
circuit, and when actuated causes currents to be sent through the 
hot wire of my relay. 'The wire can be seen with its loops inside 
the glass vessel of fig. 1. Bat the ordinary signalling currents are 
of too short a duration appreciably to expand the air contained in 


IRON. ww glass um уме in consequence the liquid ped only ict 
| ittle in the left limb. The quantity of the air is too large e 
ded 12 3 4 5 8 9101112151617 18 19 22 23 24 2526 293031 app reciably heate d by the tos rt ‘current, an d the apparatus 85 
| o uic render possible the adding up of the numerous 
‚ 69/- HHHH H eee small effects A a large d The air in the bulb US DARE gufficiently 
68/- ---H-H--searea 17] - Ba to make the relay respond only in case the Morse key is uninter- 
67/-_ Er Jen 1223 n ruptedly depressed for several seconde. The responding is effected 
887. tt} 22288877 by the liquid making a contact when rising in the left limb. 
85 / EE . ки x д The selective quality of a hot wire arrangement was first demon- 
64i- A EAA TETTA АШ strated by the behaviour of an ordinary hot-wire ammeter, and was 
63/- E аар E BERE proved by the following experiments. 
62, rw rx dap c И И О ВЕ By depressing a Morse key, currents varying between 43:5 and 
61. FFF ET Tr 71 milliamperes were sent through the hot wire. The displacement 
0. e ee e Meme ee ot te deter v C) wan lowly 
59г- H Ен ГГ repeated, three times; and secondly, when the current traversed 
58/- E | CLEVELAND: — — the wire uninterruptedly for three seconds. In order to magnify 
571 ССА ОШИ N= the phenomenon, slightly coloured spirit was used as а liquid of 
° LT Te : , i P qu 
56 / — —äüẽ—añ ttt low specific gravity. The following table shows the results obtained : 
85% ЕА тиш н, denotes the amount in millimetres by which the liquid rose in 
the left limb when the three v's were given, and H, the amount by 
: which the flow of the steady current made it rise; 7 = = 100 is 
4 
тїм. the retardation per cent. i.c., that part of the rise produced by the 
JULY 1 2 3 4 58 910111215161718192223242526 293031 flow of the steady current which is effected by the three v's. The 
£200 | | result is the better, the smaller т, of course. The differences 
199 L. TLA Pe Б. D = Hg — B. are those important for practical work. 
ise I, Sl EE [EH wl | 
197 шишиши Мо. с. Hy. Ha. n. D. 
1 1 43°5 1:5 50 30 35 
eeu И a a ава 2 46 15 60 (25) (45) 
ioa AMEERUNEENEESEEEESNES з 0 z вв Ww 4 
33) 4 5 95 85 4 70 
VVT X M oo My 
191 EEE M EE M SE DJ 
VTV К E En 
J l0-'amp. mm. mw. % mm 
Ei EEEE 
The values for nand р show clearly the selective or filtering effect 
dd PET TT tty AA Pe less of the hot-wire relay. In the most aufa soarable case (8) the three 
186 PT TTT td PRI TET ELLE Morse v's cause the liquid to rise only 47 per cent., or lesa than half as 
EE || | TIVE TP LET high as the steady current does. In the more favourable cases 7 i8 
isl 5 ГАТ leas than one-third. The best case is (6) with » ав a minimum and 
"r1 i D as & maximum, 
193 A For practical work the liquid must, of course, be a conductor, so 
181 m mercury or an electrolyte must be used. The ratio of the specific 
180 gravities of spirit and mercury is about 1:17, so with mercury the 


difference D will only be 1/17 as high as with spirits, which in the 
best case would be less than 0-5 mm. It is remarkable that never- 
theless mercury satisfactorily produces the selective effect, at any 
rate in the laboratory, especially when the proper dimensions are 
chosen for hot-wire, air-vessel, and tube. But tbe current which 
flows through the hot wire is derived from a local battery, so it 


£101 tpar may be comparatively large, and, as can be seen from the above 
100 Б) — table, D is practically in proportion to the current. 
99 E sana There ie, however, nothing to prevent large differences being 
98 B attained with small currents by using an electrolytic liquid, instead 
97 К РӮ of mercury, e. g., sulphate af copper between electrodes of copper. 
96 III. The deviations are then about three · quarters of those attained when 
35 N using spirits. The adjustable contact scen in fig. 1 should be 
32 Л ГАГ connected to the positive pole of the battery. The electrolytic 
Bs ry Nt action does not give any trouble, for a current of 13 milliam eres, 
| TCT which on the Continent is considered as the ordinary Morse 
92 tt current, may flow for five hours and not reduce the length of the 
| 91 copper contact by one-half of the difference p. One might also use 
190 E -HAH sulphuric acid between electrodes of platinum. 
ве шаю шии шш See eee “As i 
38 As slowly as anybody but a telegraph clerk will transmit. | 
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A slight difficulty is presented by the influence of the surrounding 
temperature ; but the whole apparatus could be packed into asbestos 
and provided with a cover similar to those used for telephone 
relays. It will be necessary to arrange the adjustable contact, so 
that it may be easily got at. No objection can reasonably be made 
to the necessity of adjusting it now and then, because it isa 
familiar fact that relays often need careful adjusting. It is also 
well known that the hot-wire instruments commonly used have not 
a fixed zero. 

Fig. 2 shows the diagram of connections at the principal office, 
key and battery being left out. La and L, ів the line, R the ordinary 


Ly 


Fic. 2. 


relay, 1 denoting its primary contacte, 11 the secondary ones. The 
latter lead to the hot-wire relay. Ав а rule the signalling in the 
circuit will not affect the hot-wire relay at the principal station. 
But when any of the stations depresses its key uninterruptedly for 
a few seconds the hot-wire relay responds and causes the bell, w, to 
ring. By means of the switch s, the relay is then switched off, 
and the Morse instrument, м, cut into the circuit. At the end of 
the communication with the principal station, the switch is replaced 
in ite former position. 


INDUSTRIAL GAS POWER PLANT. 


[An Inquiry into the Operation, Efficiency and Construction of a 
Typical Modern Industrial Gas Power Plant.) 


Tux above is the title of & paper recently given at the New York 
meeting (December, 1906) of the American Bociety of Mechanical 
Engineers, by Mr. J. R. Bibbins. A condensed report appeared in 
our contemporary, the Electrical Review of New York, and as it 
includes a great deal of matter interesting to electrical engineers 
who may be considering economical power production for central 
stations, we have elected to extract it briefly. 

After pointing out that the value of the simple producer plant 
for power purposes seems to have been somewhat overlooked, or at 
least questioned, as well as the ability of the modern gas engine to 
replace steam in geueral power work, also the capacity of a gas 
engine and producer to deal with widely varying loads, the author 
proceeds to give practical data relating toathoroughly representative 
commercial gas power plant. and one in which a high measure of 
success has been attained. This plant is working 24 hours a day 
64 days a week, on a fluctuating manufacturing load, with a fuel 
consumption fally one-half that of a modern steam plant of like 
character and suited to the same work. 

On an average of half-load this 450-xw. plant ordinarily con- 
sumes from 2 to 2} lb. of coal per Kw.-hour, and on heavier loads 
as low as 14 lb. per Kw.-hourin regular daily running. On occasion 
the plant has repeatedly developed without the battery 530 kw. on 
maximum fluctuation, or an overload of 8 per cent. With the 
exception of the charge engineers, the plant is operated by atten- 
dants not previously skilled in gas work. 

This plant serves two complete works—one devoted to the manu- 
facture of storage batteries, and the other railroad specialities— 
including a large steel foundry, both works being electrically driven 
and lighted, 


There are a large number of electric labour-saving machines, such 
as travelling cranes, charging tables, transfer locomotives, elevators 
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conveyors, fans, pumps aud, machine-shop tools, and a considerable 
amount of current is used for forming battery plates. 


Equipment Data. 


450-kw. producer gas power plant. 

Service—Power, some lighting. 

Capacity of plant—450 kw. 

Number of units— Three, 150 kw. each. 

Distribution system —Direct current, two-wire. 

Pressure—250 volte, normal 230. 

Power building—45 ft. x 61 ft. 

Total ^w рег Kw.—6'1 sq. ft.; 

Cooling pond —1,000,000 gallons ; area (power plant), 7,300 sq. ft., 
(producer plant), 7,500 sq. tt. ; depth, normal, 1 0 ft. 

Gas holder—36 ft. діа. ; single lift, 15,000 cb. ft. 

Coal—Bituminous run of mine; price 9s. 7d. per ton ; heat value, 

13,500 B. TH. d. 

Engines Westinghouse three-cylinder vertical, four - cycle; 
capacity, 235 B. H. P., 260 max.; 200 B. P. x.; cylinders, 19 in. 
dia. x 22 in. stroke. 

Ignition—110 volte and 8 volts; two sets 4-cells storage battery ; 
one motor-generator set, à KW. 

Cooling water ( jacketa) -Motor driven centrifugal pumps ; two 
2-in. Wort " Volute"; 16-н.р. motor. 

Mies har at air 100 lb. from works, also 6 in. x 6in. Rand 

uplex single-stage compressor; 10-H.P. motor. 

Generators—W estinghouse compound-wound, direct current. 

Capacity —150 xw., 250 volte. 

Producers—Loomis-Pettibone type, bituminous, duplex inter- 
mittent blast; 3 ft. to 8 ft. dia. ; this is equivalent to 37 B. H. r. 
per aq. ft. of generator area. 

Boiler—5 ft. dia., vertical tubular, utilising waste heat. 

Wet sorubbers—6 ft. dia., vertical, coke, water sprays. 

Dry scrubbers—T wo, 9 ft. 6 in. dia., i in parallel, two layers. 

Exhauster— Roots simple engine drive. 

Gas main—12 in. dia. 

Coal handling— Bucket elevator, motor driven. 


The station load varies from time to time, with sudden fluctua- 
tions, 80 per cent. above or below the general average, and no 
system of notification is in force to apprise the power station in 
anticipation either of a fallor an increase in the demand. 


net area of unit per xw., 2:87 


OPERATING DATA.—450-KWw. PRODUCER Gas PLANT, WESTINGHOUSE 


VERTICAL THREE-CYLINDEB 


ENGINES, LOOMIS-PETTIBONE PRODUCERS. 


Per А Coal | Coal 
te. |E Output. | Aver. | Rated Stat 
Bepi., | hours. Nx der xw. | load | load | load | Feel | per | per 
1 run. hours: KW, Kw. factor.“ lione. | hour: 
20 71 984 4,850 202 450 | 45 11,100; 2°29 — 
21 651 91 5,275 220 „ | 49 |11400 216| — 
22 70 971 | 6,550 273 m 61 12,700, 193 — 
93 | 452 | 634 4.025 188 | „ | 417| 8800 218| — 
udis Ia 334 | 2,250 | 187:5) „ | 416, 16,6001 +293 | — 
25 703 98 6,400 967 „ | 59 12,000 187! — 
26 697 | 97 6,300 | 263 “a 58 | 12,800; 195 | — 
27 704 | 98 6,700 | 279 3 62 12,600 188; — 
28 72 100 6,700 | 279 i 62 | 12,900| 192 -— 
29 704 | 98 6,600 | 275 е 61 12, 900 195 — 
Av'r'ge 63 873 | 5,565 | 2494 450 54 11,330 2:04 | 1°44 


Load factor = % continuous generating capacity. — 
+ Includes extra coke used ол Sunday for efarting new fired, 


— — 
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With coal of 13,500 B. TE. u. thermal value, the efficiency of this 
plant averages about 19:1 per cent., thus rivalling, if not excelling, 
that of the largest modern steam power stations. 
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Fig. 2.—AvEgBAGB PANT Doty wirH VaBIOUS Loap FAOTOBS. 
Observed resulte : estimated result 
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With a load factor of 62 per cent. the 
1:88 lb. per x w.-bour, or about 14 lb. per B. H. p.-hour, 
efficiency of over 15 per cent. 

From observed data а diagram, fig. 1, has been prepared to show 
the relation between the fuel consumption and the load factor for 
this plant. 


fuel consumption was 
giving a plant 


COST OF POWER CENTS PER KW.-HOUR 
OPERATINGe-]— FIXED 
e å $ 5» e " é 


ME A OPERATING COSTS uE 
(Te Ase eee eee 


FI. 3.— RELATIVE PowEer Costs WITH VARIOUS Loap Faorors. 


From further data a diagram, fig. 2, has been prepared, giving 
the average duty under various losd factors. í 


PLANT OUTY LB 


The curve с shows the kinetic or absolute efficiency of the station, 


РЯ - Thermal equivalent of work done 
Heat in coal І 

and it is of interest to find that this small plant normally works 

with an efficiency* between 12 and 13 per cent. on the average. 


„ — — DE CC I DC C C I CR Dc 


* Since the above observations were made the plant has been 
giving much better efficiency, the coal consumption averaging 
1:8 lb. per xw.-hour with an 85 per cent. load factor. This 
corresponds to a plaut efficiency of over 15:4 per cent. at the éngine 
shaft, or 14 per cent. at the switchboard. Several runs averaging 
1:55 lb. per xw.-hour are recorded, equivalent to a plant efficiency 
of 17-7 per cent. at the shaft, or 16'3 per cent. at the switchboard. 
As the efficiency of the producer is an important point for com- 
parison, this can be found from the observed data ——With а load 
factor of 50 per cent. the average plant efficiency is 12 per cent., 
the engines 17 per cent., and the producer slightly over 70 per 
cent. At 75 per cent. load, the plant rises to 13 per cent.; engines 
20 per cent.; while on an especially good day's ran the efficiencies 
were as follows: — Plant, 15 per cent.; engines, 25 per cent.; pro- 
ducers, 71:5 per cent. Coming to the question of cost, the following 


table has been prepared for a range of outputs and coal costing 


9a. 7d. per ton. 
APPROXIMATE PowxR Costs. 
Minimum. Normal. Maximum. 

Output, xw.-hoars per day 5,000 8,000 10,000 
Fuel, cost per kw.-hour ... 125d. 110d. 100d. 
Labour „ к .... 140d. 085d. 070d. 
Supplies and repairs per Kw.-hour 085d. 065d. "055d. 
erating costs per Kw.-hour 350d. 260d. 225d. 
heed charges „ к 225d. 140d. 110d. 
Total costs á si 575d. 400d. 335d. 


“Estimated, assuming 95 per cent. of total power costs at 50 per cent. 
loed-factor, hence the estimate is conservative. The capita! eost is given as 
219 094. 20 тз ү" : . к . — 


To show the relation between the station load factor and the 
capital and operating costs, fig. 3 has been prepared, the former 
plotted above, and the latter below, the axis. 

The total cost of power is given by the total ordinate. While 
the cost of coal remains fairly constant, the costs for fixed charges 
and labour increase rapidly on light loads, and supplies and 
repairs less rapidly. It will be observed that the total cost is 
halved by increasing the load-factor from 24 to 55 per cent. 
Taking into consideration the small size of the plant, the results 
obtained in the Depew installation are a striking object lesson, and 
should be of service to engineers dealing with similar problems. 


IMPROVEMENTS ON THE CHICAGO 
TRAMWAYS. | 


Now that the great struggle against municipalism bas ended in 
victory for private enterprise regulated for the good of the com- 
munity, Chicago looks forward to a renovated tramway system, 
and the two companies which control the franchises have accepted 
certain ordinances in which the general nature and method of the 
improvements are specified. | | 

All new rails are to be of the American grooved type, in which 
the splayed lip reveals the ascent from the older step rail. This 
rail is to weigh not less than 129 lb. per yard, and the section 
given in the Electric Railway Review for April 6th shows it as9 in. 
high, having a base 6 in. wide, a web all but 6 in. high in the clear, 
by 4 in. thick, the total width of the head being 54 in., of which the 
tread is 22 in., the groove 14 in., and the table of the lip ? in., while 
the lip is depressed } in. below the tread. 

That constitutes practically the new standard tramrail of 
America, and the design supplies evidence of mutual accommoda- 
tion between the interests of the users of flanged wheels and the 
users of flat wheels, which is not so obvious in the standard British 
tramrail. | 

Rail joints are to be welded or of an equal quality, and however 
made, must have the same conductivity as the rail itself. Bonds 
are required, except when joints are welded, and we e this 
exception as the best possible evidence of the growth of faith in 
the permanence of welded jointe. Had the ordinances been drafted 
a few years ago, the use of an auxiliary copper bond across each 
weld migbt have been required. 

The greatest latitude is to be allowed in the construction of the 
permanent way, the rails being laid upon concrete beams, wooden 
or steel sleepers, or cast-iron chairs, or in some other form of first- 
class, modern construction; and the foundation is to be either of 
concrete, crushed stone, or other ballast material, which best suits 
the conditions of soil and drainage. A board of supervising 
engineers will decide in this and in all other engineering matters 
What is suitable. It is difficult to say whether the toleration of 
any decent kind of sub-structure is likely to lead to confusion in 
future, but we incline to the belief that, so long as the rail section 
is not altered in the same way, variation of the support carries no 

ical disadvantages, and as we have seen, the rail has been 
definitely standardised. 

The wearing faces of points and crossings are to be made of 
hardened steel, this regulation leaving the impression that 
manganese steel insets have given better resulte in the U.S.A. 
than in England, where we have not yet come to the conclusion 
that there is any great advantage to be gained by allowing for the 
renewal of a small of points and crossings. 

Troley wire poles are to be of iron or steel, weighing about 
900 1b. each, and spaced from 100 to 115 ft. apart on straight track. 
Asthe trolley wire is to be not less than 2/0 B. & 8. gauge the 
pole weight does not reach the British standard, which is not 
necessarily right, and only one size is specified, this evidently 
being considered heavy enough (as we ourselves consider it) for all 
but extreme cases of curve or anchor stresses. At the same time 
allowance must be made for the possibility of the poles being some- 
what shorter than the British pole, although this is not at all 
certain. 

Poles are to be set in concrete, and kept thoroughly painted, and 
there is no suggestion that money shall he wasted on exaggerating 
the ugliness of a necessity by loading the poles with scroll work 
and cast-iron bases. 

No longer are the central portions of Chicngo to be made 
hideous with overhead feeders, and powers are reserved to force 
the companies to place all wires, except trolley wires, underground 
in any part of the city limits whenever it is decided to order all 
other public service wires to be buried also. In any case trans- 
mission wires carrying a preesure of 1,000 volts or more are to be 
placed underground. | 

In order to reduce the number of poles in the streets, permission 
is given to attach cables and wires to overhead railway structures 
by consent of the railway companies, and the city electrician is 
given supervisory powers. 

The tramway companies have to maintain, sweep, sprinkle and 
clean the portion of the roadway occupied by their lines, including 
the removal of snow, a regulation with which we have little 
sympathy. With а grooved rail, or with a step rail having a wide 
step, and a fairly paved track, the tramway companies in Атпегіса 
have had no greater monopoly of the portion of the roadway in 
which their rails happen to be laid than they have in England, and 
it is unfair that in either country they should have to bear the 
whole cost of maintaining a roadway, which would not have been 20 
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good and solid without them, besides paying in rates for the main- 
tenance of the remainder of the road and footpaths; while there is 
even less ground for burdening a public service with cleansing a 
road which it has had no hand in fouling. Even in the days of 
horse-drawn trams the companies should have been no more and no 
less liable to remove refuse, and, finally, to sweep the streets than 
the hackney cabman or any other horse owner. 

The conditions forced upon the companies with regard to paving 
are as onerous, and even more во, than the corresponding English 
conditions, but a first-class standard of paving is adopted, and 
Chicago soon ought to be as proud of its streets as Glasgow or any 
large English town. So long as the existing paving is serviceable 
and reparable, or until the road outside the tracks is repaved, or, 
again, until tbe company has to relay the rails, the paving is to be 
permitted to remain; but when the time comes the tracks must be 
repaved with dressed granite blocks having an uniform grain and 
texture, without lamination, and free from excess of mica. "These 
blocks shall measure 3} in. to 54 in. in width, from 7 in. to 11 in. 
in length, and are not to be less than 5 in. deep." The joints shall 
average ] in., being not less than 4 in., not more than 8 in., and all 
longitudinal joints shall be broken by a З in. lap. The spaces 
between the blocks are to be dry grouted with clean gravel to 
within 2 in. of the surface, and the blocks rammed with a 75 lb. 
rammer. Then the joints shall be sealed to the top with a specified 
quality of coal-tar pitch, run in at a temperature not below 280° Е., 
and in quantity not less than 2 gallons per sq. yd. 

All new lines are to be paved in tbat manner, and wherever a 
double track is to be laid, or is to replace a single track, and the 
street is not at least 38 ft. wide, the companies have to widen it 
at their own expense (including the purchase of private property), 
and must pave up to a width of 8 ft. more than the space occupied 
by their own tracks. 

We have given special prominence to these P. W. regulations, 
because they show how nearly the American cities are coming into 
line with European cities in the matter of substantial construction. 

The movement has been spreading steadily during the past five 

ears. 

Into what a dilapidated condition the Chicago tramways have 
been forced by the Damoclean system of Mayor Dunne and his 
predecessors, may be gathered from the passage of the ordinances, 
which lays down that at least 375 new cars must be put into 
operation within one year. The type of car is specified as follows: 
- —They are to have centre aisles, no running boards (so useful for 
overcrowding), and heavy motors. Reversible cross seats are to be 
used, with the option of putting longitudinal seats at the ends, each 
holding not more than four passengers. 

All closed cars are to be vestibuled, including those already in 
service, and all new cars are to seat 40 to 50 people. Naturally, 
they are to be single-deckers on double trucks. 

After one year trailers are not to be used, and two motor-cars 
must not be coupled. It is curious to note that at the very time 
when this prohibition is issued in Chicago the use of trailers is 
said to be spreading in Germany. 

The reformation of the Chicago tramways involves ripping up 
and relaying on the overhead system 82 miles of cable track, the 
reconstruction of 150 miles of electric track, the building of 2,000 
new cars, and the probable building of new power houses. 

Who can estimate the grumbling which preceded this con- 
vulsion ? 


Electrolysis of Gold Solutions,—-A description has 
recently been published by Mr. D. Lay of the method employed for 
electrolysing cyanide solutions containing gold at the Reliance Mill 
in Nelson, British Columbia, where 150 tons of liquor have to be 
treated every 24 hours. The liquor itself is a 0°01 per cent. solution 
of potassium cyanide. It is treated in three vats each about 34 ft. 
long by 5 ft. wide by 3 ft. deep. The anodes are composed of plates 
of iron a little more than 5 ft. long by 2 ft. 6 in. wide held at distances 
of 3 in. apart in grooves in the walls of the batb. "These anodes 
are carried in such positions that every alternate one reaches to the 
bottom of the vessel, while the others stand about 2 in higher, so 
that the liquid is compelled to tlow upwards and downwards over 
the top of each second anode. "The cathcdes are composed of sheet 
lead about the same size as the anodes. Current is employed ata 
voltage of from 4 to 5, and a density of from 0:02 to 003 ampere 
рег sq. ft. Such low current densities cause the gold and silver to 
be deposited in & coherent form. According to the author's experi- 
ments abont 30 per cent. of the free potassium cyanide in the liquor 
is decomposed ns it passes through the bath, but this decomposition 
can be almost entirely avoided by rendering the solution faintly 
alkaline (0:03 per cent.). When the solution is alkaline the forma- 
tion of Prussian blue is also greatly diminished. The noble metals 
are almost wholly precipitated in the baths. Mr. Lay quotes the 
following formula for the size of the cathodes to be employed :— 

= 1,750 B, where к is the superficial area in sq. ft. and n is the 
amount of liquor to be treated in tons. 


Chlorine Acne.—In the course of an article published in 
the German journals on the maladies to which men working in 
chemical factories are subject, Herr Leymann, of Wiesbaden, makes 
some reference to the skin disease known as chlorine acne. The 
author does not believe the acne to be caused by the action of pure 
chlorine, but regards it as arising from certain chlorine compounds 
which are produced in electrolytic cells from the tars employed in 
constructing the vats. 


THE CRAMP SINGLE-PHASE MOTOR. 


е 


By W. CRAMP. 


THE teste upon the above machine, promised many weeks ago, 
have now been completed, and the more important of them 
are given below. They appear to bear out well the theory of 


the motor given in the Jnl. I. H. E. (Vol. 38, р. 548 ef seg.), 


and to justify the diagram given in the same paper. It is 
hardly necessary here to repeat this theory, which has been 
given fairly completely in three different forms“; but the 


main contentions may with advantage be recapitulated, and 
а diagram of the machine will serve as a reminder of the 
principles involved. 

In this diagram (fig. 1) 4 and в are the two limbs of the 
motor, C thearmature. On the limb 4 is wound a coil con- 
nected to the supply mains. By transformer action the 
coil on the limb в supplies current to the armature c, which 
may or may not have a neutralising coil N in series with it. 

The main contentions then are :— | 

1. That such a motor has characteristics of speed, torque, 
current, voltage, very similar to those of a series motor. 

2. That with constant terminal voltage, the primary 
current, may be expressed by a circle diagram very similar to 
that of the induction motor. 

3. That as the speed rises the power-factor will rise, and 
there is no reason why the machine should not have, at full 
load, а power-factor as good as an induction motor. 

Other contentions as to commutation and efficiency were 
also set forth, and these are referred to later. 

The teste, from which the following curves are drawn, 
were carried out at the Manchester School of Technology by 
Mr. Garner and Mr. Browning, with occasional help from 
other groups of students. . 

À view of the actual machine tested is given in fig. 2. 

Every instrument used in the test had its caltbration 
checked carefully, and all readings taken were properly cor- 
rected so as to avoid any possibility of error. On every 


Fic. 2. 


curve are shown the points from which it was actually 
drawn. In order to make the comparison between this 
machine and the corresponding series motor more complete, 
arrangements were made so that the limb B, fig. 1, could be 
removed, and the armature terminals connected in series 
with the limb 4. Fig. 3, curve 1, shows the open-circuit or 


* Вее paper above referred to; also ELECTRICAL Review, May 
11th, 1906, and February 22nd, 1907. 
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magnetisation characteristic with limb B in position, and the 
armature circuit open. Fig. 4 shows the short-circuit 
curves for the machine with and without limb в. The open- 
circuit Curve shows clearly that saturation sets in when the 
magnetising current is about 6 amperes, while the two short- 
circuit curves of fig. 4 show how little the upper limb 
changes the reactance of the machine. 
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The voltage chosen for running the constant-voltage tests 
was such as to give, in each case, about the same armature 
current under similar conditions of speed. 
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Current in Amperes. 
Fic. 4. 


It should be added that the motor was direct coupled to 
a small continuous-current generator, by which means the 
load could be accurately read, and a loss curve of this 
machine enabled the /o/a/ load on the motor to be obtained. 
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From the two sets of curves, figs. 3 and 4, the circle 
diagrams corresponding to the two cases can be set out as 
described in the papers referred to above : the load character- 
istics can then be deduced therefrom, and compared with 


obtaining this latter, the current o в was set out as though 


the tests at constant voltage. This comparison is carried 
out below. 

With regard to neutralisation, tests were made with and 
without a short-circuited coil (passing through slots in the 
pole faces and surrounding the armature), but practically 
no change in the armature impedance resulted, for it must 
be remembered that the full transformer ampere-turns are 
acting across the air-gap, and in consequence a fairly long 
air-gap and a short pole arc could be used ; both of these 
tend toward small armature impedance. 

Fig. 5 shows a static torque test of the motor. It will 
be seen that with low currents the plain series motor has, as 
might be expected, slightly higher torque for the same 


SERIES MOTOR 


© = Points obtained on Test 


stator current; and with the heavier currents the effect of the 
reactance of the secondary coil, in straightening out the 
curve, is clearly shown. This effect is due chiefly to satu- 
ration in the limb в, and could easily be avoided in any 
given case. It is obvious that contention 1, given 
above, is borne out by these tests. | 

In fig. 6 the circle diagram for the series motor is set out 
from the short-circuit current readings as explained in the 
paper. The load readings, as taken from the motor actually 
on test, have been plotted and are marked by points upon 
the same diagram—o 4 being the short-circuit current. It 


will be seen that the theoretical circle and the actual test 
agree fairly well. 

In fig. 7 the circle diagram for the Cramp motor is shown 
In 


—o A is the no-load and ов the short-circuit current. 


` 


CRAMP MOTOR 


О = Points obtained on Test 


the machine reactance were constant, i.e., saturation, which 
is clearly existing, as shown by figs. 3 and 5, was not allowed 
for. This accounts for the fact that the load readings fall 
well on the circle for the smaller currents, but fall inside 
the circle on the higher currents. It will be noticed that 
the points begin to leave the circle just at the place where 
saturation sets in, .., figs. 5 and 7 agree absolutely. It 
so happens in this case that on account of the proportioning 
of the various limbs, saturation occurs first in the limb в 
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(fig. 1), resulting in rather large secondary useless leakage on 
high currents. It is this leakage which accounts for both 
the falling away of the torque curve and the fact that the 
points fall inside the circle diagram on the higher loads. 

The diagrams, however, certainly justify the use of the 
construction as set forth in the Manchester paper, and prove 
contentions 2 and 3, p. 240. Reference to this diagram will 
show that the maximum power factor obtainable is 80 per 
cent.: this maximum was never reached in actual test on 
account of the high speed which corresponded to the high 
power factor. The high speed is chiefly due to the fact 
that the machine was bipolar. 

The effect of the number of turns of the secondary coil is 
of some importance. Fig. 3 shows a series of short-circuit 
tests taken with different numbers of secondary turns, the 
primary turns remaining constant. It is needless to add that 
the greater the short-circuit current for a given applied 
voltage the better is the maximum power factor obtainable. 
The value of the short-circuit current for a given voltage 
depends not only upon the number of secondary turns, but 
also on the number of armature turns, which should be as 
few as is consistent with a reasonable commutator current. . 

It wil be noticed that increase of the number of 
secondary turns does not result in a proportional increase of 
short-circuit current; the reason for this is that the self- 
induction of the secondary increases as the square of the 
number of turns, so that a limit is reached beyond which 
the short-circuit current would actually fall with further 
increase in the number of turns. "This limit is in the pre- 
sent case reached at about 150 turns. The number of 
secondary turns is dependent upon the number of armature 
turns used. In the present instance this was much higher 
than is necessary for the motor as а rule. А large number 
of'turns was employed for this machine in order to enable it 
to be used as a series motor for comparative tests; but as 
one of the chief advantages claimed for it is low armature 
self-induction and good commutation because of the few turns 
required, it will be seen that the provision of a large number 
of turns for the sake of the series motor, was very detri- 
mental to a fair test of the machine as a Cramp motor. 

The comparison of the latter with other types of single- 
phase commutator motor, as carried out in the Manchester 
paper, has been criticised rather severely. It should Бе 
recognised that three general forms of the machine are 
possible as indicated іп figs. 1, 8 and 9. Of these three, 


Fia. 8. 


Fia. 9. 


fig. 8 is probably the best, its advantage over fig. 1 lying in 
the fact that the iron between limbs 1 and 2 does not have 
to carry the flux due to limb 3; so that this form will work 
out lighter and more compact than fig. 1. The latter, liow- 
ever, lends itself well for a multipolar design, an example of 
which is shown in fig. 10, where the letters A and B refer to 
coils having like fanctions to those similarly lettered in 
fig. 1. When the coils аге connected to the mains and the 
coils B are on open circuit, the yoke ring acts exactly as a trans- 
former core. When coils B are closed upon the armature, they 
act as transformer secondaries, thus providing the armature 
current and setting up a leakage field through the field poles. 
Usually coils 4 would consist of more turns than coils B, 
the latter producing only the low voltage required for an 
armature of very few turns; even an armature equivalent 
to one bar might be used. If the ring form were adopted 
as shown in the figure, it would be convenient to have the 
stampings divided so that coils A could be slipped on after 
winding. Coils B, consisting usually of few turns only, 
could be wound in place. The multipolar form of the 
machine is of importance, as orly in the case of low 
frequencies and high speeds could a fair power factor be 
obtained with two poles; multipolar forms other than that 
shown are, of course, possible. 
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Now in & comparison between such a machine and a series 


. motor it will be seen that the differences existing are mainly 


these :— 

1. Armature turng required for given terminal р.р. * 

2. Section of yoke ring required. | 

In (1) the comparieon is to the disadvantage of the series 
motor. In (2) it is to its advantage. Calcalation’ Jead 
to the conclusion that increasing the weight of the yoke of 
a standard series motor from 50 per cent. to 100 per cent. 
will, as a rule, make sufficient allowance for the increased 
flux required above that needed for the simple series motor ; 
and by similar reasoning the figure which was previously 
given for the increase in weight of copper was arrived at. 
An example will make this more clear. А 50-H.P. plain 
series alternating-cnrrent motor for 30 cycles per second can 


Fra. 10. 


be designed easily to run at about, 500 R.P.M. on a 100-volt 
circuit. Such a motor will need about eight poles, and with 
the densities that are being at present used, the armatare 
diameter will be about 22 in., and ite length between end 
plates about 8 in. The weights of net effective material for 
such a machine will be about as follows :— 


Armature iron 400 1b. 


Stator iron ... 700 1b. 
` Armature copper 180 lb. 
Field copper... Без 120 lb. 
Commutator copper... 300 1b. 
These values give :— ; 
Net effective iron .. . 1,100 Ib. 
Net effective copper 600 1b. 


Such a machine will have a yoke section of about 26 sq. in., 
and the length of mean turn of the field coils will be about 
30 in. 

In order to use this motor upon ordinary supply circuits, 
a transformer will be necessary, and this would have roughly 
the following weights :— - 

Net effective iron ... 900 1b. 
Net effective copper те ТТ 400 lb. 

Now, if the stator of the above machine be re-arranged to 
work as а Cramp motor on the lines of fig. 10, it will be 
necessary to increase the yoke section if a corresponding 
number of field-turns is to be retained. — 

The amount of increase necessary depends upon the 
density at which the yoke was originally worked, and also 
upon the density at which the yoke may be worked when it 
is used as a simple transformer, i.e., with the motor doing no 
work, In this particular instance, allowing for a maximum 
density not exceeding that which will give a reasonable 
magnetising current, the yoke section will have to be almost 
doubled. This gives us the following table of weights :— 


Armature iron T 5 .. 400 lb. 
Stator iron : . 1,300 lb. 
Armature copper ... Git T sii 180 lb. 
Field copper (DEAE) and secondary) ... 320 1b. 
Commutator copper ane ie m 300 1b. 
These values give :— 
Total net effective iron ... 1,700 lb. 
Total net effective copper... . . 800 Ib. 


This is entirely apart from any question of neutralising 
coils, and it is, moreover, the most unfavourable comparison 
go far as the Cramp motor is concerned, as the armature and 
commutator have not been redesigned, nor have the magnetic 
densities been re-arranged, which should be done if the best 
effect ів to be obtained. This resulte in the ratio of iron 
weights coming out greater than was originally given, while 
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the copper increase comes out smaller. Asa matter of fact, 
the figure originally given for the increase of iron required 
was almost certainly on the small side, and this figure was 
corrected for reprinting in the Institution Journal. The 
table below gives in a succinct form the results of the 
above calculations :— 


Вегіеѕ motor, Series motor Cramp 
»imple. with transformer. motor, 
Buitable to voltage Low only Any Any 
Iron weight, total '8 1:55 
Copper weight, total. 1 1:66 1:8 


It would thus seem that ће method of using the combined 
motor and transformer, instead of the two separate pieces of 
apparatus, results in a considerable saving, at any rate, in 
copper. Indeed, the saving which takes place is closely 
allied to that which exists in an auto-transformer, as com- 
pared with an ordinary transformer. 

It should be remarked that the length of mean turn of the 
field coils in the two cases is practically the same. 

With to power factor, it is clear that the only 
condition for success for the combination is that there shall 
only be a/ moderate fraction of full-load current when the full 
voltage is on the coils A, and the armature is open-circuited. 
In an induction motor of this power а no-load current of 
one quarter the full-load current would not be unreasonable. 
In the case given above, the no-load current works out con- 
siderably less than this, je. it is more nearly one-eighth 
of the fall-load current. Such a fraction will only slightly 
decrease the power factor, and by rearrangement of the 
armature winding even this decrease might be obviated. 

As has been mentioned, the tests above given have been 
carried out at the Manchester Municipal School of Technology, 
and the writer’s thanks are due to the Principal and Com- 
mittee of the Institution, to Prof. Schwartz, head of the 
electrical department, and to the students above-mentioned, 
especially Mr. Garner. 


REVIEWS. 


Analysis of British Coals and Coke. Compiled by ALLAN 
GREENWELL, F.G.S., and J. V. Espen, F. G. S. 
London : The Chichester Press. 1907. Price 5s. net. 


This really cheap and valuable book is an attempt to 


collect the characteristics of the chief British coal seams, 


together with the chemical analyses of the coals and many 
of the cokes. The authors regret that the analyses present 
have not been made from test samples collected by some 
standard method. 

Some firms have recognised that coals should be analysed 
in two ways—(1) from a genuine sample, including all ash- 
making matter, and (2) from a picked sample, whence is to 
be sought the analysis of the true combustible or pure coal. 
But no one can credit an analysis as a bulk analysis which 
shows only 0'6 per cent. of ash. Such a sample must have 
been a picked lump. | 

The volume commences with a chapter, by Mr. Clarence 
A. Seyler, B.Sc., on the classification of coal, and inter- 
pretation of analysis and methods of analysis. 

Regnault made the first ultimate analysis of coal. His and 
Gruner's classifications give six classes—anthracite, sean or 
anthracitic ; short-flame bituminous ; true bituminous ; long- 
flame bituminous ; dry long-flame coal, and lignite. People 
generally are very apt to think that there is a great deal of 
hydrogen in bitnminous coal. This is far from the case. 
Coal with more than 5:8 per cent. of hydrogen becomes almost 
or quite cannel. А very little hydrogen will produce a great 
change in carbon. Pitch, plastic as it is, is во rendered by 
the effect of only perhaps 1 per cent. of hydrogen. 

Mr. Seyler endeavours to form a fresh classification on the 
basis of pereentage of total carbon and percentage of 
hydrogen. 

The scheme of the book assumes four great divisions, 
viz., the Scotch coalfields, England and North Wales, South 
W ales, and Ireland, and the various seams of each set of coal- 
fields are described, with the characteristics of their products 
generally. Thus, from the Lancashire field we find the 


Wigan 4-ft., 5-ft. and 6-ft. seams, the Arley, the Orrell 5-ft., 
the Mountain mine, Pemberton, and so on, while the same 
seam in different pits is also described, for a given seam of 
coal does not carry the same characteristics right through 
the field. 

Many of the coals are described in terms of their yield of 
gas, tar, ammoniacal liquor, coke, &c. The appearance of 
the coal is also given, i. e., its mineralogical characters. 

In one coal from this county, the Crombanke seam, no 
less than 41 per cent. is volatile hydrocarbon, such is the 
power of a small quantity of hydrogen to render carbon 
volatile at quite a low temperature. It is, of course, this 
volatility, and the conversion of so much heat of the fire 
into latent form, that renders necessary special furnace 
design for bituminous coals. In Lancashire coals of the gas 
variety, even 52 per cent. will be volatile. Yet this volatile 
matter does not result in any very special volume of gas on 
distillation, less, in fact, than coals of much less degree of 
volatility, showing that the volatile carbon, as shown on 
analysis, does not go off as hydrocarbon gas in the retort. 
The coals of Yorkshire much resemble those of Lancashire 
in their general characteristics. In Welsh Navigation“ 
there isa trifle over 4 per cent. of hydrogen, and there is 
less than 5 per cent. in Long Rishton Lower Mountain mine 
coal in Lancashire, so that here again the effect of hydrogen 
differences is very great for a small difference. Even in 
Little Vein anthracite there is 3:54 per cent. of hydrogen. 

In a so-called smokeless Welsh from Cwmammon, there 
is, however, less than. 12 per cent. of volatile matter, but 
there is close upon 4 per cent. of hydrogen, so that again 
volatility is seen to be not so much a question of quantity 
of hydrogen, as of the manner of its union with the carbon. 

Only one Irish coal appears among the analyses, namely, 
the Arigna, from Co. Roscommon, an excellent coal, low in 
sulphur. 

The American Government has recently, through the 
agency of the Geological Department, conducted a valuable 
series of coal tests on coal from all over the Union, with a 
view to ascertaining how best the different coals should be 
treated, and the book before us contains in condensed form 
much of the sort of information which in the American 
reports appears in extenso. It winds up with the section on 
cokes, some of which appear to carry some 90 per cent. 
of carbon, but some of the Derby cokes run up to nearly 94 
per cent., as also some Durham cokes, one of which we find 
as high as 91:4. Тһе Lancashire Mountain Mine seam 
gives a coke of 94°28 per cent. of carbon, and 0:45 sulphur. 
The Scotch cokes are very high in carbon; one of them 
stands actually 96:68, and only 0°36 per cent. of sulphur. 

Altogether this is a most useful work that steam engineers 
should possess, so a8 to be able to pick suitable fuel in their 
particular part of the country. "The book requires extension, 
of course, for we find no reference to tbe 12-yd. seam, or 
Dudley thick coal, nor do we find Haigh Moor indexed, that 
excellent Yorkshire seam which, we believe, is one of the 
best steam coals of the country, though it appears indirectly. 


The Testing of Alternating-Current Machines in Labora- 
tories and Test Rooms. Vol. I. C. KINZBRUNNER, 
A.M.LE.E. London: Harper & Brothers. 1907. Price 
4s. 6d. net. 


On the title page this book is described as a “ practical 
work for students and engineers,” and in the preface we are 
told that it follows the general scheme of the author's book 
on “The Testing of Continuous-Current Machines." In 
this volume general measurements aud instruments, trans- 
formers and alternators are considered. Owing to the large 
field the author has to cover, he has only space for very 
meagre descriptions of some of the instruments shown, and 
so a great deal has to be left to the intelligence and general 
knowledge of the reader. The book gives us the impression 
of having been written in & hurry, and we think that the 
author could have considerably improved it with very little 
trouble. 

In Chapter I the author makes general remarks on testing. 
On page 3 we are told that the percentage accuracy of the 
readings of the various instruments employed in one experi- 
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ment should be the same. For instance, it is useless, in 
measuring resistances, to read the value of the current 
accurately to 0'1 per cent. if the voltage is measured with 
an accuracy of 1 per cent. only." Personally, we feel happier 
when we know that the maximum possible error in our 
measurement is 1*1 per cent. than when it might be 2 per 
cent. Оп page 4 we come to descriptions of various 
"Starters" for squirrel-cage rotors. On page 6 we have а 
theory of Niethammer's arrangement of starting resistances, 
but there seems to be something wrong with the formula at 
the top of page 7. We cannot see where the 1:2 comes 
from. 

Like many other writers, the author makes no distinction 
between “angle of displacement“ and“ phase difference.” 
The proof of the three-voltmeter formula given on page 52 
is not rigorous, and the comments on it are not intelligible. 
“ Obviously, the method will give reliable results only if the 
angle ф is sufficiently large, or, in other words, if the resist- 
ance R can be made large enough " (page 52) ; n is the non- 
inductive resistance, and cos ф is the power factor. "urely 
$ is independent of the value m, otherwise the method is 
of no value. 

On page 54, in a description of an ordinary electro- 
magnetic wattmeter, we read :—*' Since, as we know, the 
product or (of *) instantaneous voltage by instantaneous 
current is really equal to the instantaneous power, the watt- 
meter will at any moment indicate in a direct manner the 
watts supplied by an alternating-current circuit.” This 
gives the impression that the wattmeter records the in- 
stantaneous watts, and not the average watts. A great deal 
is given about the measurement of power in polyphase 
circuits, both theoretical and practical. The method 
described in fig. 74 is not correct. When the ampere-coil 
is in one main, and the volt-coil is connected between that 
main and an adjacent one, the total power on a balanced 


load is not equal to 4/3 times the reading (page 62). 

On page 103 the methods of finding the ratio of a trans- 
former are discussed. We are told that the use of two volt- 
meters of different ranges for making the measurements, makes 
the test “rather unreliable." We much prefer this method, 
however, to the method described of finding it by boosting 
the voltage and using only one voltmeter. The possible 
percentage error in the result due to the unavoidable errors 
of observation is very much larger when we have to measure 
the difference between two readings nearly equal to one 
another than when we have to find the ratio of two 
readings. | 

The method given by the author (page 84) for separating 
the hysteresis and eddy current losses is of very little use. 
Even granting that the eddy current loss varies as the 
square of the frequency, the formule (37) and (38) giving 
the respective coefficients show that a very small error made 
in measuring any of the four variables makes a large error 
in the values of the coefficients. It would be instructive to 
point this out to the student. | 

We have noticed several misprints—r, for с, in fig. 81; 
Duddel for Duddell in figs. 93 and 94; page 117, line 12, 


V, for VJ, &c. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Тномрѕох & Co., Electrical Patent 
Agents, 322, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


16,705. Improvements іп high-tension distributors for use in connection 
with the electric igntion systems of internal combustion engines." THe 
ELECTRIC IomiTioN Co., Lrp., and F. H. HALL. July 22nd. 


16,710. Improvements in dynamo-electric machines." BRUCE PEEBLES 
AND Co., LTD., and J. L. LA Cour. July 22nd, 


16,781. Improvements in and relating to conduits, particularly conduits 
for electric tramways.” W. MANDERS. July 22nd. 

‚16,185. * Improvements in or relating to the electrolytic or chemical deposi- 
tion of metals, or for making metallic articles by electro-chemical deposition 
and apparatus therefor.” Н. C. HARRISON. July 22nd. 

16,736. s рога method of melting ог fusing glass or like vitreous 
material around and on to electric conductors,” C. О. Bastian, G. CALVERT and 
J. H. SANDERS. July 22nd. (Complete.) 

16,745. Improvements in wall cabinets for electrical apparatus." E. R. 
LE МАХЧСАІН. July 22nd, (Complete.) 

16,763. "Improvements in and relating to electric heating apparatus." 
BRITISH Тномьох-Носѕтом Co., LTD. (General Electric Co., United States.) 
July 2?nd. 

_16,766. “Improvements in and relating to electric arc lamps." J. H. 
Kaksen and L. J. SCHEIDEL. July 22nd. Complete.) 
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16,778. Improvements in printing telegraph receivers." J. E. W RIGHT. 
July 22nd. (Complete.) 

16,780. Improved apparatus for magnetic separation of ore." METALLUR- 
ISKA PATENTAKTIFLOLAGEL. Date applied for under Patents Act, 1901, July 
28th, 1906, being date of application in Sweden.) July And. (Complete.) 

16.781. Improved method of regulating the electrical potential of a net- 
work supplied by a generator driven at very variable speeds and apparatus 
therefor.” O.BcHarirk. (Date applied for under Patents Act, 1901, August 
llth, 1906, being date of application in Germany.) July 22nd. (Complete.) 

16,799. “Improved accumulator.” C. Н. MoxrGoxERY, July 28rd. 

16,518. * Improvements in electric switches." А, ECKSTEIN and A. C. Hear. 
July 23rd. 

16,537, “Electric automatic weicher." H. A. Олххе. July 28rd. 

16,847. Improvements in electrical therapeutic apparatus for giving high- 
frequency currents.“ Mancost's WIRELESS TELEGRAPH Co., LTD., and Е. С. 
PRENTICE. July 23rd. 

16.554. є Improvements in and relating to telephonic apparatus." V. Tan 
DIEU. (Date applied for under Patents Act, 1X), January 12th, 1907, being 
date of application in France.) July 23rd. (Complete.) | 

16.562. * Improved means for automatically operating gas ar other valves or 
electric switches at predetermined times." A. Hare. July rd. (Complete. 

з. “Improvements in non-arcing fuse devices." A. H. MayFs. July 

1. 


16,911. Improvements in or relating to electric ignition apparatus tor 
Internal combustion engines.“ THE ELECTRIC IGNITION Co., LTD., and F. H. 
Наш. July 24th. 

16,912. * Improvements in or relating to magneto-electric ignition apparatus 
for internal combustion engines." THE ELECTRIC IGNITION Co., Lrp., and F. H. 
Наш. July 24th. 

16,942, “Electric current generating and motive power machine." W. S. 
Frost. July 24th. 

16,952, ‘Improvements in or relating to electric welding." О. KJELLBERG. 
July 24th, (Complete. 

16,956, “Improvements in and connected with arc lamps." Н. E. ANGOLD 
and Тнк Maxim ELECTRICAL Co., Lr». July 24th. 

16,968. Iinproved electrical resistance device for use with lamps and for 
other purposes." H. S. MARTIN. July 24th. 

16,974. ** Improvements relating to direct-eurrent electric motors," SOCIETE 
ANONYME WkstINGHOUsE and R. BRUN. (Date applied for under Patents Act, 
1901, July 26th, 1900, being date of application in France.) July 24th. 
(Complete.) 

16,984. * Improvements in magnetic clutches.” Н. LEITNER. July 94th. 

16,985. Improved sparking.plug." L. C. Bryan. July 24th. 

17,012. “Improvements in wall plugs and sockets for use in electric lighting, 
heating, and power circuits." Н. Bevis and A.J. D. Krause. July 25th. 

17.015. Improved portable electrically driven machine for grinding, and 
other purposes." F. MARSHALL, F. CROORES and G. Rosson, July 25th. 

17,046. "Improvements in and relating to the application of electricity for 
stimulating vegetable growth," J. E. Newman and L. Lohe, E. July 25th. 

17.0508. **Improvements іп and relating to electrie arc lamps.“ E. К, GROTE 
and M. V. Exy, trading as Foster & Co. July 25th. 

17,059. “ Improvements in and relating to electric are lamps.“ E. R. Grote 
and M. V. Еру, trading as Foster & Co. July 25th. 

17,000. “Improvements in and relating to electric arc lamps." Е. R. Grote 
and M. V. E15, trading as Foster & Co. July 25th. 

17,006. “Improvements in or relating to holders or fittings for electric 
incandescent lamps." A. IOI HL and Tur British Ever-Reaby ELECTRICAL 
Co., Lip. July 25th. (Complete.) 

17,067. “Improvements in or relating to electric hand lamps." A. LOEBL 
and Tne BRITISH Evtt READY ELECTRICAL Co., Lr». July 26th. (Complete.) 

17,078. ‘Improvements in electric signals." A. C. Bnoww. July 25th. 

17,079. **1mprovements relating to electric instruments for medical use.“ 
J.Gscuwenn, July 25th. (Com plete.) | 

17,097. '* Improvements іп and relating to switch mechanism for electrically- 
propelled vehicles.” ALLGEMEINE ELEKTRI ITATS-GES.— July 26th. (Date 
applied for under Patents Act, 1901, July 26th, 1906, being date of application in 
Germany.) (Complete.) | 

17,100. “Improvements in or relating to electrical ‘intermitters’ or 
‘flashers’ in use for advertising or other purposes." А. B. М шк and A. B. 
GKREGSON, July 2б, . 

17,102. “Improvements in the production of electrodes for secondary 
batteries," J. TayLoR and E. HANCOCK., July 26th. 

17,127, "Improvements relating to electric air suction apparatus." W. G. 
Porter. July 26th. 

17,145, “Electric time meter hour counter and electrically-driven clock.“ 
P. Goon and W. H. BELL. July 26th. 

17.147. Improvements in or relating to electrically-operated fountains.'' 
A. D. Ѕогтнлм. (Date applied for under Patents Act, 1901, August 4th, 1906, 
being date of application ín United States.) July 26th. (Complete.) 

17.178. Improvements in prepayment electricity meters." W. М. Morpey 
and G. C. Fricker. July 26th. 

17.192. Improvements in electric arc lamps." L. В. Witsox. July 27th. 

17.193. Improved electrolytic cell." Н. S. HATFIELD. July 27th. 

17,195. “Improvements in or relating to magneto-electric machines.“ P. R, 
VAN Haga, July 27th. . 

17,245. Improvements in and connected with conduits for electric wires.“ 
T. Brown, J. RowELL, jun., and R. H. RowELL. July 27th. 

17,254. ‘Improvements in connection with portable electric massaging and 
like apparatus." N. B. Le Fevre. July 27th. 

17,257. **Improvements relating to selective telegraphy or telephony.” 
SiEMENS Bros, & Co., LTD., and G. S. GRIMBTON. July 27th. 

17,258. '' Improvements in casing for electric conductors in buildings or the 
like.“ L. MorLk and J. DEBEDTS. July 27th. 


PUBLISHED SPECIFICATIONS. 


ies of any of these Bpecifications may be obtained of Messrs. W. P. 
** Co., 822, High Holborn, WC. and at Liverpool, price, post 
free, 9d. (in stamps). Р 
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APPARATUS FOR MAGNETIC SFPARATION OF Оке. Metallurgiska Patentaktiebolaget 
210. January ard. (Date applied for under International Convention, 
January Ith, 1506.) 

ELECTRICAL. BELL RiNGING ArrARA TUS. F. Fluckiger. 1,082. January 15th. 

Process oF IMPROVING THE MAGNETIC QUALITIES OF A MaGNETIC Bopy. R. A. 
Hadfield. 2,377. January 30th. (Date applied for under International 
Convention, July Sth, 1906.) 

GUARDS ок FENDERS rog ELECTRIC Traucars. K. Lhotta, T. Lhotta and E. 
Lhotta. 3,006. February 6th. 

COMPENSATING OR COMMUTATION РогЕв or DvxAMO-ELECTRIC MACHIKES. Felten 
and Guilleaume Lulimeyerwerke Akt.-Ges. 4.045. February 18th. (Date 
applied for under Internatiunul Convention, February 17th, 1906.) 
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SUCTION GAS POWER. 

IT is only natural that the suction-gas plant should, by 
reason of its novelty, be a somewhat unknown factor, and 
should, therefore, be-the subject of discussion rather out of 
proportion to its intrinsic merit. It has been seriously 
suggested that it is an appreciable competitor to centralised 
power supply, the advocates of the new power looking, of 
course, at the question through rose-coloured spectacles, and 
those interested in the older power investing the problem 
with what may be termed a tinge of blue. Ава matter of 
fact, the position seems to be that the suction-gas producer 
is of undoubted value in situations where power is required, 
and where no supply from a centralised source is available. 
A similarity exists between this problem and tbat of 
whether to use oil lamps, gas lamps or electric lamps for 
illumination. 

Unfortunately, in the discussion which has arisen on the 
subject, many misstatements have been made, both for and 
against suction gas, which will require years of experience 
effectually to subdue. A writer in a recent issue of Gus and 
Oil Power draws attention to one or two of these. He 
refers, first, to the prevalence of an idea that gas engines 
are unsuitable for driving factory plant where the individual 
machines perform a heavy duty. One instance which he 
cites in correction of this is a plant consisting of a large 
horizontal reciprocating saw with travelling table, taking 
oak logs in tree form up to about 42 in. diameter, and a 
circular saw on a “ push bench with saws up to 48 in. 
diameter. These are driven by a 40 maximum B.H.P. suction 
gas plant, which, it is stated, readily responds to the 
variations of load. 

Another case mentioned is that of а 60-в.н.р. plant 
running 17 sets of heavy rolls for cardboard sheets. The 
load continually varies from a very slight minimum to about 
80 B.H.P., never remaining steady for more than a few 
seconds. 

These ate creditable performances, and remove a feeling 
of distrust in variable load capabilities which the vagaries 
of earlier suction-gas plants undoubtedly produced. It is, 
however, only fair to consider the question from all stand- 
points. The question of economy ig most certainly akin to 
that of breakdown, since both affect the efficiency of a works 
plant. It should be remembered that, while the gas plant 
may get through a variable load, it does so only at a price. 
Everyone knows the extreme inefficiency of a gas engine at 
light loads, even when fed with gas of uniform quality. 
This is likely to be intensified when the varying requirements 


of the load draw over from the producer gas of qualities 
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which vary from moment to moment. When contrasted 
with the performance of an electric motor which at quarter- 
load does not go below 75 per cent. efficiency, while at full- 
load and overload it is away up in the nineties, it is seen 
that the cough-and-kick performance of the gas engine 
leaves very much to be desired from the money standpoint. 

The next point made by the writer is that it is not, 
as is generally supposed, necessary for a suction plant and 
engine to be in as close proximity as is desirable for a steam 
engine and boiler; and he cites a case where the suction 
plant and engine are separated by about 110 ft., and another 
where the distance is nearly 150 ft. 

From the similarity of Mond gas and suction gas we are 
somewhat surprised that the notion of distance limits should 
have got abroad, unless actual trouble has been experienced 
with long transmissions. The root of the trouble has 
probably been that, in order to cut down the cost of trans- 
mission piping. the bore was not made large enough to carry 
the requisite gas without putting an undue strain on the 
*gucking power" of the engine. It is purely a question 
of design. But the awkward part of any design is the 
cost thereof; for long distances a pipe-line of adequate 
dimensions is а trifle costly, and it is here that the com- 
parison between suction gas and electricity shows up badly 
for the former. It will in most cases be found (/.e., when 
ordinary situations for cable runs out of reach of extreme 
damp, heat, or other disturbing factors are considered) that 
the cost of an electric cable run to a motor is less than 
that of a pipe-line run to a gas engine. 

The third fallacy exploded is that one suction-gas producer 
cannot feed two engines. The case used as illustration is 
that of a London factory in which an engine of 70 maximum 
B.H.P. ia run from a gas plant comparatively close to it, while 
an engine of 13 ;. H.P. fed by a pipe-line 120 ft. long takes 
its gas from the same plant. If this feature is found 
generally correct, it will remove in some cases a point of 
previous peril for suction-gas plants—variability of lcad. 
Ву putting two or more engines on to one plant a diversity 
factor will be introduced which will be of value in kceping 
the producer steadily at work. That, however, there is a 
certain amount of difficulty in thus“ compounding” gas 
engines into one plant seems to be indicated by the remark, 
„A little practical experience in dealing with the special 
provisions met with in each particular case is all that is 
needed to ensure success.“ In view of the unfailing success 
of electric motors running in parallel, it would be of very great 
interest to have from the writer of the article mentioned, 
who has evidently had considerable practical handling of 
suction-gas plant, a more detailed account of the difliculties 
he has from time totime met with in the installation of such 
plants, and the various ways in which they have been 
Overcome. 

Of course, the objectiof the article is to show that suction- 
gas plants are not so black as they are painted, and pre- 
sumably to encourage possible, but doubtful, useis of suction 
gas to take their courage in both hands and try it. 

It does not profess, however, to be a complete statement 
of claims, as it only deals with two or three points upon 
which the public look on the suction-gas plant with disfavour. 
There are others, however, which have exposed the apparatus 
to considerable suspicion by possible buyers. An example is 


— 


that of safety, and that such suspicion appears to be well 
founded can be evidenced by the following extracts, both 
taken from one recent issue of the Journal of Gas Lighting :— 


When a gas-producer engine was being started at a woollen cloth 
factory at Trowbridge one day last week, an explosion occurred, 
severely injuring two men. Both, it is stated, had a narrow escape 
of their lives, as missiles were hurled in all directions. 

Last week, whilst engaged in starting the suction-gas plant at 
the Central Wales Granite Works, at Llandrindod Wells, six men 
were overcome by an escape of gas, and were found in a precarious 
condition. Three of them were removed to the Cottage Hospital, 
but later reports stated that all were progressing favourably. 


Ох the consideration by the House of 


The deeds Commons of this Bil as amended in 
and ен Standing Committee, some important 

Bill. 
amendments were made. The cost and 


difficulty of the present procedure before the Privy Council 
for obtaining an extension of tle fourteen years, which is the 
maximum period for which a patent is granted, has been a 
real grievance to inventors whose inventions are of such a 
nature that they cannot be developed and made profitable 
within that period. The patent for such an invention as 
the steam turbine, for example, might expire before the 
inventor could possibly make suflicient profit to reward him 
for the labour and capital expended in its development. A 
clause has now been added to the new Bill, which will make 
it possible to obtain an extension of as much as fourteen 
years by application to the special Court for the consideration 
of patent cases. The Court may also order the grant of a 
new patent for such term as may be specified in the order, 
and containing any restriction, conditions and provisions 
the Court may think fit. 

Another clause was added to the Bill, making it necessary 
to stamp a patented article with the year and number of the 
patent. Unless this is done, the patentee will not be 
entitled to recover any damages in an action for infringe- 
ment. This appears to us to be a useful provision, as it will 
tend to prevent the fraudulent marking of articles as 
patented when the patent is void. 

Mr. Lloyd-George was prepared to reduce the time 
within which application could be made for the revocation 
of a patent from four years to two, and to allow an 
appeal from the Ccurt of first instance to the Court of 
Appeal and the House of Lorde. This is a desirable 
amendment, since it appears to be rather hard on a patentee 
to keep the fear of revocation hanging over his head for so 
long a pericd as four years. 

Some opposition was offered to Clause 15, which provides 
for the revocation of patents worked outside the United 
Kingdem. It was pointed out by Lord R. Cecil that this 
was a crude form of protection, but it was defended by Mr. 
Llovd-George on the assumption that many foreign patentees 
manufactured their inventions abroad even when they could 
manufacture them more cheaply in this cguntry, thus sacri- 
ficing profits to Anglophobia. If such persons exist, the 
clause may be cf some use. It will doubtless have the 
effect of causing many foreign firms to establish factories in. 
this country when otherwise they would not have done so. 
In scme cases this will increase the cost of manufacture, in 
others no doubt the manufacturers will discover that they 
can manufacture quite as chcaply here as abroad, but they 
will probably bring foreign workmen with them, in which 
case the advantage to our artisans is not obvious. 

Clause 23, which relates to the avoidance of certain con- 
ditions attached to the sale, &c., of patented articles, was 
severely criticised, but was finally accepted. It is bad 


Ad 
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policy, as a rule, to interfere with freedom of contract, but 
this appears to be a case where interference is necessary. 
Whether or not the lawyers will discover some method of 
getting round the clause remains to be seen. 


BnrTISH electrical engineering firms 


— ie will not find much to interest them in the 
Australia, Blue Book which was issued on Saturday 


in relation to the conditions and prospects 
of trade in Australia, by the Advisory Committee on 
Commercial Intelligence of the Board of Trade. The 
document, which is a report based upon materials 
collected by Mr. R. J. Jeffray, who went to Australia in 
June, 1905, as a Commissioner on behalf of the Committee, 
largely concerns the textile and iron and steel trades, but 
the information respecting electrical questions is exceedingly 
meagre. The first reference is contained under the heading 
of builders’ hardware, where electrical supplies are men- 
tioned, and the trade in these is stated to appear to be 
chiefly in the hands of American and Continental manu- 
facturers. As far as mining plant is concerned, the greater 
portion of the requirements of the State of Victoria are met 
by local manufacturers. These include steam engines of 
various kinds, electric engines," oil engines, electric 
pumping plant, steam winches, &c. The statements fur- 
nished by various Inspectors in the State cover gooda of the 
value of £1,246,000, and no less than 89 per cent. were 
made in Victoria, the balance being for the most part from 
the United Kingdom. In the case of New South Wales, 
the predominance of the local manufacturers is not so 
manifest as in Victoria. The principal articles introduced 
at Broken Hill alone in 1904 and 1905 comprised machinery 
and rails from the United Kingdom of the value of 
£171,000, explosives and electrical and other machinery 
and appliances from Germany amounting to £45,000, and 
electrical appliances from Switzerland reaching the value of 
£8,800. The report gives detailed tables showing for the 


Australian Commonwealth, as a whole, the value of each 


principal article imported from countries outaide the Com- 
monwealth in each of the years 1880, 1890, 1900, 1903, 
1904 and 1905, distinguishing the sources of supply in £o 
far as the information is available. We extract the following 
in regard to electrical materials :— 


Ixrogrs oH ELECTRICAL MATERIALS INTO THE COMMONWBALTH. 


1900. 1908. 19041. . 1905. 
United Kingdom. £114,674 £178,336 £138,739 £141,484 
British Poesessions... . 1,187 191 553 387 
United States 41,667 35,670 14,994 18,844 
Germany 24,407 32,118 28,859 39,657 
Belgium 1,575 2,260 9,530 2,868 
Bweden 5,720 100 — 91 
Other Countries 3,328 340 2,771 2,395 


The total for the foreign countries, as compared with the 
figures shown for the United Kingdom and British posses- 
sions, i8 given as £76,697 for 1900, £70,488 for 1908, 
£50,154 for 1904, and £638,855 for 1905. It is not 
apparent from the report whether dynamos, motors, trans- 
formers, &c., are included under the heading of electrical 
materials. If not, they will be comprised under machines 
and machinery, the value of which from the United Kingdom 
amounted to £1,044,000 in 1905, as compared with 
£1,102,000 in 1904 ; whilst the Australian importa from 
foreign countrie&, mainly the United States, were £662,000 
in 1905 as against, £615,000 in the preceding year. The 
Americans and Germans are making every effort to obtain a 
strong hold on the Australian market. As to the causes of 
the success of foreign competition, we may quote one in 
conclusion, namely :—'* A German intending to open busi- 
ness with Australia goes out there and obtains specimens of 


every article of trade in his particular line of business ; then 
he returns hme, imitates the articles as closely as possible 
in every detail, and pushes them vigorously in Australia.“ 
Indeed, the Teutonic manufacturers are said to excel in the 
exact imitation of British goods, and as they consequently do 
not have to bear the cost of originality, they usually manage 
to quote a lower price and detach a certain amount of the 
trade. 


——— ͥͤ— 


SECTION A of the British Association 


баш was much occupied with papers and dis- 
of Matter. cussions on the molecular constitution of 


matter, the constitution of the atom and 

its relation to the ether. | 
Prof. Rutherford gave a summary of recent theories on 
the constitution of the atom. To Faraday is due the 
original conception of the atom of electricity, which was 
farther developed by Helmholtz. Starting from the work 
of Helmholtz, Larmor has developed the general theory of 
atomic constitution. From the purely experimental side, 
J. J. Thomson has shown that cathode ray particles were 


. in reality negatively charged particles travelling at great 


speed, and that these particles consisted of very small 
quantities of matter compared with the hydrogen atom. 
The cathode particle or electron had an effective action 
over a very small distance, probably about ten times its 
diameter. One view of the nature of the electron was that 
it might be a state of straia in the ether. Lord Kelvin has 
suggested that the atom consisted of a number of electrons 
immersed in a sphere of positive electricity, and the sugges- 
tion bas been developed by JJ. J. Thomson, who regarded the 
atom as a sphere of positive electrification, and suggested 
the possibility that the electrons were arranged in rings, 
which were temporarily stable. Positive electricity might 
be regarded as a kind of cement holding the atom together. 

Lord Kelvin has now abandoned his theory that the ether 
is а fluid presenting appearances of elasticity due to motion. 
Abandoning this idea, he was driven to the conclusion that 
ether is an elastic solid, capable of equi-voluminal waves, 
in which the motive force is elastic resistance against change 
of shape. He has found it necessary to assume that ether is 
compressible, in order to account for the motion produced in 
ether by ponderable or electric atoms moving through it. 

Lord Kelvin's theory of the constitution of the diatomic 
molecule is ingeniously simple. It seems, he says, that the 
persistence of the two-atom molecule in the common 
diatomic gases, O,, Na, Ha, Cl, is due to the impossibility of 
electrically-neutralising the ponderable atom by any integral 
number of ‘“‘electrions.” Suppose, for example, that one 
electrion suffices to electrically neutralise two atoms of 
nitrogen. A monatomic nitrogen gas, if non-electrified as a 
whole, would have half its atoms without electrions, and, 
therefore, vitreously electric, with electric quantity equal 
and opposite to half that of a single electrion. Each of the 
other half of its whole number of atoms would have one 
electrion within it, and, therefore, its external force would 
be resinous with half the potency of a single electrion. 
Thus there would be a strong attraction between the atoms 
without electrions, and atoms each containing one electrion 
within it. This attraction would tend to bring the atoms 
together in pairs, N,, each pair containing one electrion, of 
which the position of stable equilibrium would be at the 
middle of the line joining the centres of the two ponderable 
atoms. 

Lord Kelvin does not believe in the modern theory that 
one kind of atom can be transformed into another kind of 
atom by disintegration. He considera that it is almost 
absolutely certain that there are many different kinds of 
atoms each eternally invariable in its own specific qualities. 
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KOTYRA KEYBOARD WHEATSTONE 
PERFORATOR. 


Maxx attempts have been made in recent years, with more 
-or less success, to devise a Wheatetone perforator actuated by 
a typewriter keyboard. The machines hitherto designed 
have involved the entire replacement of the perforators 


Fias. 1 AND 2.—SECTIONAL VIEW OF APPABATUS, AND DIAGRAM OF ELECTRICAL CIRCUITS. io Р . . 
: the position shown is a trailer-spring 


previously in use, but the most recent invention avoids the 
necessity for scrapping existing plant by applying a keyboard 
to manipulate the levers of the existing apparatus. 

The inventor is M. Kotyra, of Paris. His apparatus con- 
sists of two essential parts namely, three electromagnets and 
a keyboard. The combination can be used in conjunction 
either with an ordinary perforator or with a pneumatic 
puncher, the electromagnets being 80 
applied to the plungers that, when 
actuated by the keyboard, they perform 
the work known as punching, at present 
done by hand or by air pressure. 

The electromagnets 1, 2 and 8, figs. 
1 апа 2, are mounted side by side on 
a platform 4, and may be fixed over 
either a perforator or puncher aa desired, 
80 that the armatures 5, 6, 7 are in 
position above the plungers 8, 9, 10. 
Fig. 3 shows the electromagneta fitted 
in one case to a pneumatic set and in 
the other to an ordinary perforating 
set. Three steel rods 11, 12,18 (fig. 1) 
are fixed to each armature, and project 
through the platform immediately above 
the dot, space, and dash plungers 
reapectively. The attraction of an 
armature 5, 6 or 7 causes a downward 
thrust of the corresponding steel rod 
11,12 or 18, which in turn depresses 
the plungers 8, 9 or 10, causing the 
slip to be punched. Thus, if an 
impulse be sent through the electro- 
magnet 1,.a momentary thrust will be 
communicated to the dot plunger, if through electromagnet 
3, thrust will be given to the dash plunger, and if 
through electromagnet 2, the space plunger will be 
operated. 

In fig. 1, the electromagnets are shown mounted over a 
pneumatic puncher for dealing with eight slips simul- 


taneously, each perforator, 14 and 15, taking four slips 
simultaneously. By adding another deck and a thi 
perforator, 12 slips can be simultaneously punched. 

The keyboard де the universal arrangement of characters, 
but signals can ‘be added to meet any special requirement. 
Plans of the machine are shown in figs. 4 and 5 (with one 
key selected), and a sectional drawing on the left-hand side 
of fig. 1, whilst the electrical connections are shown in fig. 2. 

A pinion 16 (fig. 1), driven by a small electric motor of 

va H.P., the speed of which may be 
conveniently regulated, is supported on 
the base 17 of the machine, and runs 
at right-angles to, and beneath, the 
whole of the key levers, one of which 
is represented by 18. Each lever has 
a rack cut on its lower surface to enable. 
it, when depressed, to engage in the 
pinion 16, and each is mounted in 
such a manner that the revolving pinion 
causes the depressed lever to be thrust 
backwards in the direction of its length 
against the tension of the spiral spring 
19. F-shaped slots are cut in the front 
plate 21, as shown by 22, to allow 
the levers to move to and fro, and 
a flange 20, of varying length accord- 
ad ing to the character, is fixed on each 
lever, во that when the rack engages 
with the pinion, the flange enters the 
lower horizontal slot and is maintained 
in contact with the pinion until. the 
whole of the flange has passed through 
the plate 21. The spiral spring 23, 
which is always exerting an upward 
pull, then causes the lever to disengage 
from the pinion, and when the flange 
enters the upper horizontal slot, the 
lever is smartly retracted and restored 
to its normal position by the strong 
spring 19. Fixed to each lever in 


21, which is drawn over a series of metallic studs 25, 
26, 27 and 28, insulated from the frame but elec- 
trically connected to one or other of the electromagneta 
1, 2, 3, ria the brass strips 29, 30 and 31, and the 
terminals 32, 33 and 34 (fig. 2), so that the trailer 
in passing over a stud completes a local circuit and 
causes a momentary current to flow through the coils 


— 


Fic. 3.—ELECTROMAGNET FITTED ON PNEUMATIC PUNCHEB AND ORDINARY PRRTORATOR. 


of the 
connected. 
Condensers 35, 36 and 37, each of 4-microfarad capacity, 
prevent sparking between the trailer and the studs, and 
switches 38 and 39 disconnect the mains when the apparatus 
is out of use. A separate series of studa is allotted to each 


rticular electromagnet to which the stud is 
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lever, the number in each series corresponding to the number 
of signals in the character represented by the key-lever. In 
each case an extra stud is inserted to operate the space key 
before commencing any symbol, e.g., in ae case of the letter 
R, a group of four contacts, as shown in figs. 1 and 2, would 
be necessary, the first being connected to the space electro- 
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Fic. 4.— PLAN or KEYBOARD. 


magnet, the second to the dot electromagnet, the third to 
the dash electromagnet, and the fourth to the dot electro- 
magnet. Thus for a single depression of the letter R on the 
key board, four blows following in rapid succession would be 
communicated to the plungers. For any numeral six blows 
would be struck. 
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Fra. 5.—PLan OF KFYBOARD, OPEN. 


A number of perforators may be operated from a single 
keyboard by merely duplicating and connecting up addi- 
tional sets of electromagnets and perforators, so that a large 
number of multiple slips are readily obtainable. - 


Thermit Welding.—The Dundee City Tramways have 
specified the use of the Thermit joint in connection with the tram- 
way extension they are carrying out at present. 


RECORDS AND DRAWINGS OF ELECTRIC 
MAINS. 


By W. MAYALL MILNES. 


, THE different methods adopted by electricity supply under- 
takings in this country for keeping records of their mains, are 
almost as numerous and varied as those undertakings 
themselves. 

Some of these methods are efficient, but expensive, some 
are cheap and more or less useless, while some are both 
inexpensive to maintain and at the same time effica- 
cious. This article is a short description of a system 
recently adopted at the Burnley Electricity Works, Lanca- 
shire, which has proved itself inexpensive to compile and 
keep up to date, and at the same time thoroughly complete 
without being complicated. 

The method in use during the earlier stages of the under- 
taking was simple, and in those days of only a small output 
over a small area, was quite satisfactory. Copies of the 
ordnance survey maps of the supply area were obtained, and 
on these were filled in the feeders, distributors and services 
in different colours. These ordnance survey maps аге on а 
scale of 41°66 ft. to an inch, and measure about 3 ft. 6 in. 
x 2 ft. 3 in. It requires about 45 such maps to cover 
the whole of the borough. 

As the consumers were practically confined to the trades- 
men in the main streets of the centre of the town, three or 
four of these sections were sufficient to cover the area 
supplied, and this method, in conjunction with a consumer's 
book giving particulars of installations, formed a handy and 
sufficiently complete index of the mains. i 

The electricity supply undertaking in Burnley, as in most 
other busy manufacturing towns, has grown very rapidly, and 
instead of an equivalent of 27,050 8-0. P. lamps and 59 H.P. of 
motors on the mains in 1900, it has now an equivalent of 
51,588 8-c.P. lamps and 620 н.р. of motors connected. This 
increase has, of course, resulted in a great measure from 
extensions to the mains, and where in 1900 there were 13 
miles of cables laid, there.are now 21 miles, an ‘increase 
of 61:5 per cent. These extensions to the mains 
have carried the supply area in ever-widening circles further 
and farther from the centre of the town, until now it 
reaches the borough boundaries in every direction. 

The old method of keeping mains records, at the present 
moment, would entail the use of practically the whole of 
the 45 ordnance survey sections, or if they were pieced 
together, а map 28 ft. square, and as can readily be 
imagined, this wonld be anything but a handy arrangement. 
Although even latterly it did not seriously inconvenience 
the older members of the staff, who had seen the bulk of the 
cables laid, it was a very complex and inconvenient system 
when changes took place on the staff, and new men came in, 
for in order to trace a single feeder or distributor, as many as 
а dozen maps had to be consulted. Though the system was 
eminently suitable for the requirements of the depart- 
ment during its earlier days ав a small concern, it was found 
to be entirely inadequate for the large area now supplied. 
The scheme here described was drawn up and carried out 
by Mr. J. E. Starkie, the borough electrical engineer, and 
his staff, in 1906. 

Perhaps it will be more clear if a short description of the 
system of supply in vogue at Barnley is firat given. Current 
is supplied on the three-wire system with 440 volts across 
the outers. The town is divided into seven sections, for 
each of which a separate feeder is run from the generating 
station. Five of these sections are isolated, and the remain- 
ing two form a ring. The current is taken through switches 
and fuses at the station, and through the feeders to street 
pillars at the best distributing points in each section or 
district. These pillars are Downe & Black’s patent circular 
pattern, with revolving covers, and they were made 
and supplied by the British Insulated and Helsby Cables, 
Ltd., Prescot ; a view of one of them in position is given in 
fig. 1, p. 250, and fig. 2 shows а complete pillar, with and 
without the cover. | 

In the pillars, current comes in through the feeders and 
links to copper bus-bars, and from the bars through tubular 
fuses to the distributors, All cables coming into the pillars 
are lead-covered and armoured three-core, and the pillars 
are earthed on to the lead of the cables. 
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The distributors from each feeder pillar are further 
fused at different points, namely, those points at which they 
connect up to the distributors from adjacent feeders, and in 
the case of the more dense areaa, the distributors themselves, 
where they couple up to adjoining distributors in their own 
area, are connected through straight-through fuse boxes. 
When these fuse boxes were put in, care was taken to find 


Fic. 1—Downs & Boack FEEDER PILLAR. 


those points on the distributors at which the current flowing 
was а minimum, being only the balancing currents between 
adjoining feeder or distributor areas. The fuses. at these 
pointe (which need only belight) in the event of a fault, 
are immediately blown by the rush of current from the sound 


Fic. 2.—FEEDER PILLAR WITH AND WITHOUT COVER. 


mains to the fault. The faulty feeder area is thus isolated, 
or if the fault be on a distributor, ite fuse in the feeder 
pillar blows, and the fault is localised into a small area with- 
out affecting any other portion of the network beyond a 
momentary slight jump in pressure. | 


These light interconnecting fuses were also supplied by 
the Dritish Insulated and Helsby Cables, Ltd., and are of 
their standard type. They are placed underground in cast- 
iron boxes, in brick pita with pavement frames and covers, 
accessibility not being of such importance as in the case of 
the main distributor fuses. 

This arrangement has worked excellently, and has pre- 
vented serious, or even complete, shut-down on more than one 
occasion since it, was installed a year ago. 

In addition there are link boxes at various points on the 
distributors to facilitate repairs. This will be a sufficient 
description of the network, &c., to illustrate the method 
employed of keeping the records. 


Fic. 3.—SEcTION oF Map. 
Feeders —— - —— ; Distr.butors —— —— —; Services ---. 


First, a tracing was made from an existing map of the town, 
550 ft. to an inch, making a map 3 ft. 6 in. x 2 ft. 3 in., 
with only those streets filled in where mains were laid. 
On this map only distributors were filled in, each section 
supplied by a feeder being shown with a different colour, so 
outlining at a glance what portion of the town would be 
affected by а fault on any particular feeder. For details of 


FIG. 4.—DRgTAIL OF SERVICE. 


distributors & much larger map was deemed necessary, and 
as the town stretches out with four long arms, it was decided 
to make one large map to include the whole of the central 
and thickly populated area, and one smaller one for each of 
the four arms. 

The next step was to get such maps of suitable dimensions, 
and as it was found impossible to procure them ready made, the 
mains staff set to work, and with the aid of an eidograph made 
reduced maps from the ordnance survey maps to the required 
scale (84 ft. to an inch), pieced the different sections 
together, and traced them off on strips of tracing cloth. 
These strips were then sent to be mounted on strong cloth 
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and rollers, and the result was one large шар,!8!{4. x 4 fl., 
and four smaller ones ranging from 3 ft. x 4 ft. to I. ft. 6 in. 
x 2 ft. 3 

On these, the feeders, distributors, services, feeder pillars, 
fuse boxes, and link boxes were then filled in : feeders and 
feeder pillars in red, distributors and fusing boxes in blue, 
and link boxes and services in green. Fig. 9 shows а section 
of this map with feeder pillar, feeder, distributors and 
services, with the street number of the house in black, and 
the service number in green. 

This map, however, is not sufficiently large to include suffi- 
cient details of services, so each service is shown by a green 
line . running from the distributor into the consumer's 
premises, and a number, and for a more detailed record of 
services the following method is employed. 

When a service is being put on, an apprentice goes out 
with the mains engineer, while the ground is open, and 
makes a sketch of the distributors and service cables, marking 
carefully the exact position of the joint boxes, by taking 
dimensions of the distance they are from the curb, and the 
premises in line with them, the spot where the service enters 

. the premises, and the distence this spot is to the right or left 
of some landmark, such as a doorway or cellar window, the 
depth at which the cable is buried, total length of service 
cable, maker, size and class of cable, and particulars of any 
feeders or other cables, gas, water or drain pipes in the 
vicinity of the service. On returning to the works the pupil 
makes & neat ink copy of this sketch asin fig. 4, marking the 
distributors with red for positive, yellow for middle wire, and 
blue for negative, and using the same colours for the service 
whatever it may be, red and yellow for a positive service, blue 
and yellow for a negative, or red, yellow and blue for & 
three-wire service, such as large motor or church services, 
thus making a small map measuring 6 in. x 4} in., and then 
gives the service a progressive number. This sketch is done 
on tracing cloth to make it more durable, and is folded two 
or three times, and pasted in an indexed book, similar to that 
usually employed for pasting accounts in, and underneath 
are written the particulars already gleaned, with any 
peculiarities that may occur, and the service and number 
filled in on the large maps. Pillars, fuse boxes, link boxes 
and all faults are treated in a similar manner. In addition, 
a “consumers’”’ book is kept, with the name and address, 
description of premises, service number, polarity and parti- 
а of installation of each consumer set out in tabulated 

orm. 

The maps are hung on the walls of the mains engineer's 
office, and the books are kept in his office, so that he can 
readily refer to any and all of them. | 

The advantages of this scheme are fairly obvious. For 
example, an application is received for a service; the mains 
engineer looks up his map, and sees whether the nearest 
point at which the mains are laid is a distributor or service 
cable. If a service cable is much nearer than a distributor, 
as often occurs in residential districte, he looks up the “ Ser- 
vice Book for particulars of the service, notes whether it is 
sufficiently heavy to carry the new service in addition to its 
present load, if so, what class of cable will be required, and 
what length of cable will be necessary to reach the new con- 
sumer. So that though he may be a new man, he is not 
handicapped by having to make inquiries off more or less 
forgetful juniors and jointers, but knows at once exactly 
what he will find, and where to find it when he goes out on 
service laying. 

The scheme is simple, easily understood and inexpensive 
to constract and keep up to date, as a pupil (under the 
supervision of the mains engineer) does all that is required 
after the maps are made, and it is thoroughly complete and 
self-contained, all of bras are essential points in any scheme 
for keeping records of the mains of an electricity suppl 
e | id 


The Australian Customs Tariff Changes.—The fol- 
lowing are the principal items, as regards the electrical industry 
in the British preference tariff proposals, which have just been 
submitted to the Federal Parliament by Sir Wm. Lyne, on behalf 
of the Australian Commonwealth. The first figures show the 
prin tariff, and the second the proposed tariff on British goods :— 

ectrical generators and motors up to 500 н.р., fans, and starting 


and regulating rheostats, 30 per cent.; 25 percent. Others, 173 


per cent.; 123 per cent. Electrical materiale, 5 per cent.; free. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. om Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pul- 
lished un less we have the writer's name and address in our possession. 


Regenerative Control. 


This is the season apparently of bad accidents on tramways, 
and therefore the season again to bring before your readers, 
and especially tramway authorities, the benefits of regenera- 
tive control, with ita powerful and neverfailing braking force. 
Frankly, Sir, I do not understand tramway engineers and 
managers neglecting the advantages of the system. I have 
always considered them the most enterprising in electrical 
engineering or any other engineering profession, and here we 
see them fighting shy of a method of safe handling and 
control that is not only second to none, but is far and away 
immensely superior to any other system. 

As I pointed out in one of my letters some time ago, 
mechanical methods of braking may fail, and have failed, 
but the motor method of braking on the regenerative system 
is as likely to fail as a car is likely to leave the rail when 
going dead slow on a straight line. 

I must again express a hope that tramway authorities will 
take this system up in earnest and secure the advantages to 
be derived from its adoption, and also the safety control, 
which is the main consideration. 


London, W. C., Auyust 10th, 1907. 


John I. Hall. 


I. M. E. A. Convention. 


With reference to your criticisms of the curve, fig. 1, in 
Mr. Burnett's paper, may I, by way of pouring oil on 
troubled waters, suggest that you refer to Mr. Arthur 
Wright’s paper on ** Some Principles Underlying the Profit- 
able Sale of Electricity," read before the Institution of 
Electrical Engineers in December, 1901. In this paper, 
Mr. Wright describes fully the method of determining the 
Standing charges and running costs by means of a curve 
similar to that given by Mr. Burnett. Also refer to Mr. 
Taylors paper on * Standby Charges and Motor Load 
Development," read before the Birmingham Local Section 
of the I. E. E. in December, 1904 (see Journal, Vol. 35), 
where the same method is used for determining the running 
as apart from the standing charges. 

I have used this method myself, and, personally, I think 
the figures given by Mr. Burnett were sufficiently accurate 
for all practical pu А | 

It is possible to arrive at the same result by means of 
figures, as the following extract from a paper by Mr. Arthur 
Wright (I believe his Presidential Address at the 1896 
Convention of the M.E.A.) will show :— 

* Of the above items constituting the running and standby 
costs, the only ones which are not capable of being at once 
debited to the proper division are the coal, stores and repairs 
of plant; but the first two of these can be very fairly 
divided by the use of the following simple method, which 
its accompanying formula will explain and justify. 

* Let T represent the total expenditure on these items 
during one month or period of time when the sale of elec- 
tricity U is great, and T that for another period of prefer- 
ably the same year when the sale U' is much less. 

Let S be the cost of the two items, coals and stores, 
which have to be used during each of the two periods on 
account of having to get ready and to stand by, and в the 
running cost per unit it i8 desired to determine. 

„Then by the definition, as | 


T=S+RXU, 
and T = STR ANA“, 


then T— T =R xX (U u), 
therefore 
T— T _ : А : 
R y ро and Ss = r- nN * отт — R x U', 


or the average cost per unit of continuing to supply elec- 
tricity during these two periods is the difference of the 
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total expenditures divided by the difference of the sales in 
the two periods.” 

This method refers to two periods only, whereas by the 
use of the curve the average of any number of periods can 
be very easily obtained. 

W. A. Vignoles. 

Electricity Works, Grimsby, 

August 2nd, 1907. 


r: [Weare indebted to Mr. Vignoles for his explanation of the 
method used by Mr. Burnett for ascertaining running costs 
as apart from standing charges. We anticipated that some 
such method had been used, but we took exception to the 
statement that “the figures obtained from these quarterly 
balance-sheets (?) «re plotted as in fig. 1," when the figure 
merely represented the annual sum of £8,968 — 4 plus 
£125 fer every 50,000 units output; a bald statement of 
figures without a plot of any description shown, which, when 
given in diagrammatic form, had no more significance than 
the mere figures themselves. 

But now that we have got at the foundation of the 
matter, and at the risk of being considered heretical, we 
wish to record that we are not in agreement with some of 
the principles laid down by Mr. Wright in the days gone 
by. We fully appreciate the value of that gentleman's 
work to the electric lighting industry, but we do not 
think that such methods apply to present-day conditions : 
the famous “ maximum-demand system ” is being gradually 
discarded with the growth of power supply, and although no 
definite law has been adopted as a basis for equitable 
charging for the supply of energy, it is felt that a drastic 
change is required. Surely the time has now arrived when 
we may look upon lighting as only a branch of the industry, 
and, when dealing with modern methods of ascertaining 
costs of supply, it is correct, to treat it as such. If so, then 
we put it to electrical engineers that the stand-by losses of 
the modern power supply undertaking are not materially 
greater during the period of lighter sales than during that of 
the greater sale of energy. We would also urge that 
stand-by losses, as well as transformation and other losses, 
should come under the category of running costs. As we 
pointed out to Mr. Burnett, smaller, and consequently less 
efficient, generating sets, are used during a light load, 
and probably the running plant load factor also suffers, 
and there can be no doubt as to the nature of the loss thus 
sustained. 

We think it quite possible to allocate all expenditure 
correctly, provided a definite system is followed oat, 
and as we consider it probable that the future basis of 
charge for supply will be the true running cost per unit 
for energy consumed as per meter, whilst standing charges 
will be recouped by assessment or rental, it is highly im- 
portant that a definite system should be arrived at for 
accurately separating these costs. It is with this end in view that 
we have expressed ourselves, rather forcibly perhaps, against 
the present antiquated and crude methods of recording costs. 
We trust the matter will not end here, and we invite all 
engineers interested in the future of the industry to express 
their views, for publication or otherwise, as it is only by 
interchange of opinion that a successful system can be 


t 


established.—Ens. E. R.] 


Electricity Supply Accounts. 


In your article appearing in the ELECTRICAL REVIEW of 
the 26th ult., you state that all the Metropolitan Boroughs 
have kept their electricity accounts on the “ receipts. and 
payments " principle on the instruction of the Local Govern- 
ment Board auditor. Such a statement is not, I fear, 
founded on facts, as the accounts of this undertaking, in 
company with many others, for the past few years have been 
prepared on the ** income and expenditure " basis, and show, 


therefore, the real financial position for any complete year. 


All accrued income and expenditure is included at the close 
of each financial year, and where consumers and trade dis- 
counte have not been allowed, they are calculated and shown 
in full. | 

Regarding your remarks on depreciation, there is no 
reason why it should be confounded with repayment of loans, 
but the conditions to be met make it imperative that both 


should be considered together, since there is.no getting away 
from the fact that at the end of the loan period, the two 
must be made to coincide, assuming that new loans are to be 
raised for future plant; this has never yet been seriously 
disputed, though we are occasionally told that we must pro- 
vide a fund equivalent to our current loans, so that the under- 
taking will be free from debt from 25 to 42 years hence. 

It is, of course, highly desirable that the value of the 
plant should be depreciated annually. by the repayment of 


loans or writing down, but if the life is estimated in advance 


to obtain the rate of depreciation, why not raise the loan for 
the same period ? I do not suggest that in the case of loans 
already taken up for a period of 42 years, repayments should 
be adjusted on the 25-year basis under present conditions, 
but it seems probable that with future loans raised for short 
periods, depreciation will become merely a book-keeping 
entry: in other words, the time for which the loan is raised 
will more nearly represent the life of any particular apparatus, 
which is the real point at issue. 

With a substantial reserve fund once created and main- 
tained, there will be no difficulty in dealing adequately with 
the question of depreciation or obsolescence by the simple 


process of writing off the outstanding balance of the original ' 


loans standing to the debit of discarded plant. 

Much has been written on the question of depreciation 
lately, but what seems to be more than ever necessary is a 
consistent and continuous policy in the management of elec- 
trical undertakings, free from drastic changes. 

The change from the annuity system of loan redemption 
to the instalment principle, will affect but few undertakings. 
I believe the majority of their loans have been raised on the 
latter system, and the Electricity Committees of the Metro- 
politan Boroughs do not at present seem disposed to upset 
the existing arrangements for repayments for money already 
borrowed, nor would they, I fear, grant new bonds for out- 
standing debt at the current rates of interest, as the relief 
would be temporary only. 

The question of a quarterly balance is a matter that 
deserves more attention than it usually gets; in my own 
case the result is extremely useful for comparative purposes, 
though somewhat belated, owing to the difficulty in getting 
prime cost work up to date quickly enough to check current 
expenditure. 

D. M. Kinghorn. 

Southwark Electricity Works, 

August 7th, 1907. 


[In making the statement that the electricity accounts of 
all Metropolitan Boroughs were base upon the principle of 
* receipts and payments,“ we did not intend to convey the 
idea that they were kept upon this principle ** in toto," but 
to a sufficient extent to make an appreciable difference 
when changed over to the complete income and expendi- 
ture " principle. 

We are glad to learn that the Southwark undertaking has 
been financed for some years past upon the latter principle, 
but we can assure Mr. Kinghorn that such is the exception 
and not the rule, and we must be allowed to question 


. his statement that many of the Metropolitan Boroughs do 


likewise. 

We disagree with the statement that depreciation and 
loan redemption must be made to coincide at the end of the 
loan period. At the end of 42 years it is highly probable 
that the only original assets of any value will be the 
permanent portion of buildings and land, and if the obliga- 
tion upon which the loans are granted is carried out, the 
whole of the remaining asseta will have been replaced, out of 
revenue. It is futile to remark that new loans can be raised 
for future plant when the obligation referred to applies to 
all loans raised by Metropolitan authorities, which, if 
enforced, will leave the undertakings free from debt at the 
end of the loan periods, a Utopian idea it is true, and 
financially absurd. The capital or book value of the assets 
should be the true value constantly, but we maintain 
that in the early period of its existence it is not 
practicable for any undertaking to maintein this by the 
method of repayment of loans ; a system such as we referred 
to inour article fully meets the exigencies of the case. 

Mr. Kinghorn suggests that no steps should be taken to 


provide against depreciation of capital already spent on the 
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forty-two years’ redemption system. Probably in the case 
of Southwark, where the capital commitments have not 
assumed very large dimensions, the effect in the years to 
come would not be seriously felt by the ratepayers, but 
when applied to boroughs like Islington and. St. Pancras, 
where the capital expenditure is five and six times greater, 
the matter is of serious moment, | 

We are pleased to note the statement, What seems to be 
more than ever necessary is а consistent and continuous 
policy in the management of electrical undertakings, free 
from drastic change." We approve of the principle in its 
entirety, but we would point out that it is necessary to lay 
down a policy that is fundamentally correct, that provides 
for the future in the same measure as the present, and which 
will also retrieve tbe errors of the past, and it is in the 
establishment of this policy that we are endeavouring to 
interest engineers by the publication of such articles as that 
commented upon by our correspondent. 

Mr. Kinghorn entirely misconstrues our idea in advocating 
a re-issue of bonds for outstanding debt. Wesuygested that 
the new bonds should be at the respective rates of interest 
or one bond with equated interest; no reference was made 
to current rates. 

We should like to have Mr. Kinghorn's authority for 
the statement that ** the Electricity Committees of the Metro- 
politan Boroughs do not at present seem disposed to upset 
the existing, arrangements for repayments for money 
already borrowed." Іп the first place, this is not a matter 
for the decision of Electricity Committees, who would not 
be expected to do more than comment upon the subject, 
leaving the discussion and recommendation to the Finance 
Committees ; and, in the second place. we have it from an 
authentic but unoflicial source that the I. C. C. is now pre- 
pared to grant loans upon a quarterly repayment system. 
Surely if this principle can be applied to the future, it may 
be made retrospective by some such system as that advocated 
in our article of the 26th ult. - 

We sympathise with Mr. Kinghorn in his closing remark, 
re belated prime cost work. We have felt that this is a 
matter that demands immediate attention and redress, and 
we trust that Mr. Kinghorn will be an interested reader 
of our articles now appearing, dealing with the subject.— 
Eps. E. R.] 


Inductor Alternator Design. 


Some years ago I devised an inductor alternator in which 
there was to be but one armature coil. The idea is illus- 
trated in fig. 1, which shows laminated field-magnet poles 
N N, 8 8, and a laminated zigzag or wave form of inductor 1, 
the continuous relative motion of which would cause alter- 
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nating currents to be generated in the armature coil ^ с. 
Figs. 2 and 3 show one form such an alternator might take. 

So far as I am aware, this idea of employing a wave form 
of inductor and a single armature coil is novel, and it might 
be of interest to some of your readers. 


Holywood, Augus! 12th, 1907. 


Ad. H. F. 


ADDRESS WANTED.—A Correspondent wants to know the 
address of the British Automatic Alarm Bell Co., I.td. 


THE BRITISH ASSOCIATION MEETING 
AT LEICESTER. 


The Density of the Ether. 
By Sm Оглувв Lopar, F. R. S. 
(Sect ion A.) 


1. The theory that an electric charge must possess the equivalent 
of inertia was clearly established by J. J. Thomson in the Philo- 
sophical Magazine for April, 1881. 

. 2. The discovery of masses smaller than atoms was made experi- 
mentally by J. J. Thomson, and communicated to Section A at 
Dover in 1889. 

3. Tbe thesis that the corpuscles eo discovered consisted whollv 
of electric charges was austained by many people, and was clinched 
by the experiments of Kaufmann in 1902. 

4. The concentration of the ionic charge, required to give the 
observed corpuscular inertia, can be easily calculated ; and conse- 
quently the size of the electric nucleus, or electron, is known. 

5. The old perception that a magnetic field is kinetic has been 
developed by Kelvin, Heaviside, FitzGerald, Hicke, and Larmor, 
most of whom had treated it as a flow along magnetic lines; though 
it may also, perbaps equally well, be regarded as a flow perpen- 
dicular to them and along the Poynting vector. The former 
doctrine is sustained by Larmor, as in accordance with the prin- 
ciple of lesst action, and with the absolutely stationary character 
of the ether as a whole; the latter view appears to be more con- 
sistent with the theories of J. J. Thomson. 

6. A cbarge in motion is well known to be surrounded by a 
magnetic field: and tbe energy of tbe motion can be expressed in 
terms of the energy of this concomitant field which again must 
be accounted as the kinetic energy of ethereous flow. 

7. Putting these things together, and considering the ether as 
essentially incompressible—on the strength of the Cavendish 
electric experiment, the facts of gravitation, and the general idea 
of a connecting continuous medium—the author reckons that to deal 
with the etber dynamically it must be treated as having a density 
of the order 10'* grammes per cubic centimetre. 

R. The existence of transverse waves in the interior of a fluid 
can only be explained on gyrostatic principles, i.c., by the kinetic 
or rotational elasticity of Lord Kelvin. And the internal circu- 
latory speed of the intrinsic motion of such a fluid must be com- 
parable with the velocity with which such waves are transmitted. 

9. Putting these things together, it follows that the intrinsic or 
constitutional vortex energy of the ether must be of the order 10% 
ergs per cubic centimetre. 

Conclusion. Thus every cubic millimetre of the universal ether 
of space must possess the equivalent of 1,000 tons, and every part 
of it must be squirming internally with the velocity of light. 


The New Engineering Laboratory at the City and Guilds 
of London Institute, Finsbury. 


By Prof. E. G.-CokERB, M. A., D. Sc. 
(Section (/.—Abstract.) 


THE recent extension in the Department of Mechanica) Engineering 
at the City and Guilds Technical College, Finsbury. has been pro- 
vided for by the City Companies, aided by a private donor. 

A new wing has been added to the College, in which accommoda- 
tion has been found for an engineering laboratory, drawing offices, 
lecture and preparation rooms. The principal feature of interest 
is the engineering laboratory, of about 4,000 sq. ft. in area, on the 
basement floor. A part of this laboratory has been devoted to 
hydraulic equipment, which is mainly grouped with reference to a 
cast-iron channel, 80 ft. long, and of square section 2 ft. side. At 
one end of this is a space for a vertical pressure cylinder, for experi- 
ments on jets, impact on vanes, and the like. Atthe other end are 
measuring tanks, of a total capacity of 3,500 gallons, into which 
the water drains after passing overa weir in the main channel. 
There are also two subsidiary channels, parallel to the main one, 
and draining directly into the measuring tanks. Tbe water after 
use is raised to a roof tank of 5,000 gallons capacity by a centrifugal 

ump of 200 gallons capacity per minute, and it is returned to the 

aboratory by a falling main for use anew. 

The hydraulic machines already installed comprise an inward- 
flow pressure turbine, an outward-flow Girard turbine, a 
Worthington pump, a three-cylinder hydraulic engine, and a con- 
siderable amount of other apparatus for experimental work. 

The heat engines are all of moderate size, and are in most cases of 
special design for experimental work. А gas engine of 12 B. p. is 
fitted for work with either town gas or suction gas from a Dowson 
producer. A refrigerating plant is arranged to work with either 
carbonic acid or ammonia by using interchangeable cylinders. An 
oil engine, hot-air engine, steam engines, and a compound air- 
compressor are also installed, while space has been left for future 
developments. 

The equipment also includes a 10-ton Buckton testing machine 
and a varied collection of other apparatus for testing materials. 

The drawing office has accommodation for 100 students, and is 
divided by a glazed partition for convenience in teaching. The 
workshops have been entirely remodelled, and nearly all the old 
machine tools have been replaced by new ones. A new lecture 
theatre seats 100 students, and is fitted with the necessary appli- 
ances for experimental and lantern demonstrations. 
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The Ice Problem in Engineering Work in Canada. 


By Howagp T. Barngs, D. Sc., F. R. S. C., Associate Professor of 
Physics, McGill University, Montreal. 


(Section G.) 


In Canada the physicist has excellent opportunity to study on a 
grand scale the operation of the natural laws governing tbe forma- 
tion of ice in the many forms met with in the large and often turbu- 
lent rivers. To the engineer the problem is more serious, for the 
development of the vast water-powers of the country must include 
means for combating the ice troubles which arise each winter. The 
conditions which must be met during the winter months are some- 
times very serious, when ice is forming rapidly, and ice bridges, 
dame and shoves may change the whole character of the levels ard 
channels іп a single night. Rivers are known to have been turned 
entirely out of their course to seek new channels during a winter 
of unusual severity, and in some instances the reversal of a rapid is 
of yearly occurrence. Nowhere can one witness a more wonderful 
sight of the delicate poising of the forces of Nature than in one of 
the Canadian rivers in winter. The steadiness of tbe temperature 
of the water throughout the ice season is a matter of great interest. 
It seldom varies more than a few thousandths of a degree from the 
freezing point even in the severest weather. This is true for 
rivers flowing too swiftly for surface ice to form, as well as for the 
quieter streams protected by an ice covering. 

In general three varieties of ice are distinguished, and present 
characteristics brought about by their method of production. Sur- 
face or sheet ice forms over the surface of quiet lakes or rivers, and 
is helpful or not, depending on the particular conditions. Spicular 
ice, or, as it is called in Canads, frazil-ice, is formed by surface 
agitation in the more turbulent rivers and in wsterfalls, and accumu- 
lates in great quantities in the quiéter portions of the stream, wbere 
it is carried by currents. It varies in sise from thin plates to fine 
needle crystals, depending on the degree of agitation of the water, 
and of all the forms of ice, it gives the most trouble in hydraulic 
work. Anchor or ground ice is the most interesting form on account 
of the fact that it grows along the bed of a river which is not 
covered by a surface sheet. It is formed in two ways: by the 
cooling of the bottom by the radiation of heat during cold clear 
nights, and by the freezing of frazil-ice carried down by the 
currents of water when in a supercooled state. A bright sun has a 
great influence on the ice, and as eoon as its rays are sufficiently 
high to penetrate to the bottom, the ice is detached and rises to the 
surface. In so doing it frequently brings up stones or boulders of 
considerable size to which it is attached. 

A study of the temperature conditions in the water during the 
production of these forms of ice sbows that the freezing is accom- 
panied by a small temperature depression in the water, amounting 
to а few thousandths of a degree from the freezing point.“ During 
severe cold weather the water is thus thrown into a slightly super- 
cooled state, during which time the ice crystals grow rapidly by 
continued freezing, and give rise to the agglomerating stage, when 
they possess adhesive properties and form lumps and spongy 
masses. In this condition the ice is dreaded by power users, for it 
quickly adheres to the rack-bars and to the machinery of the wheel- 


gates and turbines. In a short time it interferes with the operation 


of the wheels, and may at any moment cause a temporary cessation 
of operations. Fortunately, it is only a minute temperature 
depression which brings about these conditions, and methods of 
artificial heat applied about the affected spots relieve the situation 
іп a short time. An intelligent use of artificial heat, specially at 
night time when supercooling is most common, is found valuable in 
preventing any interference with the normal operation of a power 
house. It is not necessary to warm the entire volume of water 
passing through, which would be very costly and difficult ; but by 
applying the heat in the racks or wheel cases, or blowing steam 
about the affected parts, the ice is prevented from obtaining 
a foothold. The ice is as effective as so much water in producing a 
head, hence the necessity of passing it through, and never allowing 
it to freeze to the metal surfaces of the machinery. It is safe to 
say that where it is possible to apply even a small quantity of heat 
directly to the machinery and racks, a condition of affairs may be 
done away witb, which for many years has been regarded as 
involving inevitable interruption to the cortinuous operation of a 
lant. 

d There are other causes at work, however, to interfere with the 
operation of power plante, which depend on the particular spot 
where & power house i8 located. Rivers like the St. Lawrence at 
Montreal are subjected to winter floods, occasioned by the accu- 
mulation of frazil and disintegrated anchor ice. Wherever open 
water or a rapid occurs above a surface sheet of ice, large quantitics 
of frazil-ice are carried under by the currents, and settle upwards in 
the quieter parts. Large hanging dams of spongy ice are thus 
produced, which so reduce the available waterway as to cause 
serious changes in level. Sometimes the channels become blocked 
entirely, and then the water backs up sufficiently to clear the ice 
away and produce ashove. A tremendous upheaval results, and 
large masses of ice are piled on high for miles around, often doing 
much damage. 

It is well known that the most effective prevention to the form- 
ation of both frazil and anchor ice is the protection afforded by a 
surface sheet of ice. If a power house is located on a river 
normally frozen over, with no stretches of open water above, no ice 
troubles are experienced. When this is not possible, artificial 
intake canals are usually constructed, in which the water flows 


*Cases are known, however, where anchor-ice was formed by 
copious nocturnal radiation when the water was slightly above the 
freezing temperature. 


sufficiently slowly to freeze over. If the canal is fed from the 
open river, booms and crib-work are resorted to in order to deflect 
inuch of the ice. If the inflowing water current is sufficiently 
rapid to draw the frasil under the surface ice, it is often necessary 
to cut artificial channels to allow of sufficient water for the wheels. 
Thus a surface sheet may prove to be disadvantageous. So many 
and varied are the conditions to be met with in the location of a 
power house, that no set of rules can be given to meet the general 
case. It is only by а thorough knowledge of the laws underlying 
the formation of ice that means may be found to with any 
particular situation. It may safely be said, however, that the ice 
problem in Canada is no bar to the future development of her vast 
water powers. 


Electrical Standards. 


Experiments for Improving the Construction of Practical Standards 
for Electrical Measurements.— Report of the Committee, consisting 
of Lord RAvLEIGH (Chairman), Dr. R. T. GLAzEBROOK (Secre- 
tary), Lord Кегугч, Profs. W. E. Ayrton, J. Perry, W. G. 
ADAMS, and G. Олвкү Fosrer, Sir Orven J. Lopes, Dr. A. 
MurRHEAD, Sir W. Н. Preece Profs. A. SCHUSTER, J. A. 
FLEMING, and J. J. THowsoN, Dr. W. N. Sgaw, Dr. J. T. 
BorrowLEvy, Rev. T. C. FiTzPATRICE, Dr. G. JOHNSTONE 
Srongy, Prof. S. P. Тномрвок, Mr. J. Renis, Principal E. H. 
GRIFFITHS, Sir A. W. RockzB, Prof. Н. L. CALLENDAB, and 
Mr. GEORGE MATTHEY. 


(Section A.) 


THE main work during the year has been the completion of the 
work with the ampere balance. The general results are referred to 
in some detail below. The final measurements confirm the opinion 
expressed in last year's report, that an accuracy of a few parts in 
100,000 might be reached. It appears that the result_is probably 
accurate to 1 in 50,000. 

Interim reports on the ampere balance, indicating the progress 
of construction, adjustment, and use of the instrament, have been 
submitted to the Association since 1904. 

The Committee are now pleased to report that the balance con- 
tinues to give complete satisfaction. During the past year it has 
been much used for determining the M. F. of the normal Weston 
cadmium cell and the electrochemical equivalent of silver. A 
description of the instrument, its construction and adjustment, and 
the results obtained with it in the cadmium cell determinations, іаѕ 
been prepared and submitted to the Royal Society for publication 
in its Transactions by Prof. Ayrton, Mr. Mather, and Mr. F. E. 
Smith. An account of the work on the electrochemical equivalent 
of silver is well advanced and will be published shortly. 

In allsome 71 observations have been made on a certain cad- 
mium cell (No. 2), using both sets of coils on the balance, and 13 
observaticns in which one or other of the two sets was employed. 
The agreement between the individual results obtained with the 
two sets of ooils is remarkable, the ave difference from the 
mean amounting to only six parts in a million. The whole series 
of observations extended over a period of 19 months (September, 
1905, to April, 1907), and during that time the coils of the balance 
were reset five times. No determination made has been omitted 


except those in which the observations were of such a nature that a 


decision to disregard the result was arrived at before its computa- 
tion. Such occasions were rare. 
Of the 71 observatione made 


7 are witbin 1 in a million of the mean. 


14 » 2 » 99 
28 » 5 » 98 
53 77 10 ээ 57 | 
66 ” 15 » " 
70 » 20 39 ye 


Oaly one determination out of the whole 71, and this one of the 
earliest, differs from the mean by so much as 1 part in 59,000. 

The above facts constitute important evidence of constancy in 
both balance and cell. In fact, both current weigher and cell 
proved to be much more constant and reliable than the standard 
resistance, although the latter was very carefully made and annealed 
with a view to ensuring permanency. DM | 

Expressed in terms of the international ohm as realised at the 
National Physical Laboratory, and of the ampere as given by the 
new current weigher, we find that the value of c х в for the normal 
Weston cadmium cell is 101830; at 17° C. 

This assumes that the value of g at Teddington is 981°19, a 
number probably correct to within 3 parts in 100,000. An uncer- 
tainty of this amount in у introduces a possible error of 14 parte 
in 100,000 in the value cf the ampere, and, as all other probable 
errors are smaller in magnitude, it is important that a more accurate 
determination of g be made. 

To realise the volt with an accuracy approaching that of the 
ampere, as now known, it is necessary that an absolute determina- 
tion of resistance of corresponding precision be undertaken. 
Through the kindness of the Drapers’ Company, of London, it is 
hoped that such a determination by means of a Lorenz apparatus 
may be completed at the National Physical Laboratory before 
the end of next year. At the present time the uncertainty in the 
absolute value of the international ohm approximates to 4 in 
10,000. ; 

From the above value of c x в for the cadmium cell together 
with the ratio of Clark to cadmium, viz., 


Clark at 15° C. : 
| Cadmium at 17 G. тч 
the E. M. F. of the Clark cell at 15° C. becomes 1:432,. 
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The Committee recognise very fully the skill and devotion of 
Mr. Mather and Mr. Smith, on whom the work of carrying out the 
experiments has fallen, and have invited these gentlemen to become 
members of the Committee. 

Papers by Mr. F. E. Smith, of the National Physical Labora- 
tory, dealing with the use of the silver voltameter and the pre- 
paration of the Weston cadmium cell, are nearly ready for 
publication. | 

Some preliminary work has also been done on the design for 
the Lorenz apparatus, the funds for which are being found by the 
Drapere Company. The proposed design embodies new features of 
‘importance. | 

With regard {о the proposed Conference on Electric Unite 
farther consideration led to the conclusion that a year’s delay was 
desirable, and in consequence the meeting was postponed from 
October, 1906, to October, 1907. With a view to a preliminary 
agreement on the matters to be raised, correspondence has passed 
during the year between the secretary, acting as director of the 
National Physical Laboratory, and the heads of Standardising 
Laboratories in other countries. The Conference will probably 
deal with the drawing up of an International Convention relative 
to electric unite, which should include the draft of a form of law 
which might be adopted generally in the various countries repre- 
sented, and the consideration of the steps necessary to secure 
uniformity in the carrying out of the laws in different countries, 
and to arrange for determinations necessary for this purpose. 

The necessary invitations for the Conference are being issued by 
His Majesty’s Government. 

To secure uniformity in carrying out the law, it will be necessary 
that specifications for constructing and using a mercury unit of 
resistance, for setting up and working а silver voltameter, and for 
preparing a standard cell, be approved either by the Conference 
itself or by some body nominated by the Conference for this 
purpose. 

With a view to aiding discussion, very detailed specifications 
dealing with the voltameter and the cell have been prepared by 
the National Physical Laboratory and issued to other Standardising 
Institutions. These are printed in Appendices II and III. 

It is not suggeeted that the final specifications need be so full 
or во detailed, but it was thought well that all information neces- 
sary to assist in criticising the results should be included. 

The work on the silver voltameter and Weston cell still continues, 
and, in view of the deliberations of the Conference, it is probeble 
that further expenditure will be required. The accounts show that 
a balance of: 10s. 8d. remains from the grant of £50 made last year. 
The t has been spent on the purchase of material and appliances 
for the research. | 

In view of the importance of bringing the work of redetermining 
the values of the fundamental units to a satisfactory conclusion, 
the Committee recommend that they be reappointed, with a grant 
of £50, and with the addition of the names of Mr. A. P. Trotter, 
Mr. T. Mather, F. R. S., and Mr. F. E. Smith; that Lord Rayleigh 
be chairman and Dr. Glasebrook secretary. 


APPENDIX I. 
Notes on the Present Condition of the Work on Electric Units at the 
National Physical Laboratory. By F. E. SMITH. 
(From the National Physical Laboratory.) 


1. The Ohm.—(a) Absolute Unit.—The value of a resistance in 
absolute measure is still subject to considerable uncertainty; the 
most satisfactory value is obtained from the mean observed ratio 
of the international ohm to the absolute ohm.* 


A provisional design has been prepared for the Lorenz apparatus: 


which the Drapers’ Company are kindly presenting to the National 
Physical Laboratory, and experiments to test the more important 
features of the design are in progress. It is hoped to realise the 
ohm in absolute measure to 1 part in 100,000. The experiepce 


gained in the construction of many of the fittings of the ampere 


balance will greatly facilitate the work. 

(b) International Unit.—Further comparisons of some of the 
mercury standards of the National Physical Laboratory were made 
in October and November, 1906. . There appears to have been no 
change in any of the tubes which affects the resistance of the con- 
tained m columns by as much as 1 part in 100,000. The 
following table gives the observed differences in 1903 (the year of 
their construction) and in October and November, 1906. 


Mercury standards Observed difference in Observed difference in 
compared. Int. ohms in 1908. Int. ohms in 1906. 
М-Р 0°00069, 0:00068, 
M-T 88, 892 
M—U 94, 95, 
M V = 29, == 30; 
MX Ols 023 


2, The Ampere. (a) Absolute Measure.— When the ampere balance 
was designed, it was hoped by means of it to measure a current in 
absolute value to 1 part in 10,000, but it will be seen from the 
трон on the balance that the evaluation of a current of nominal 

ue 1 ampere is subject to an error which appears to be not 
greater than 1 part in 50,000. 

(6) International Unit of Current.—The International Conference 
on Electric Units at Charlottenburg (1905) re-affirmed the definition 
of the Interoational ampere in terms of the deposit of silver in a 
silver voltameter or coulometer, but expressed the opinion that the 
information before it was insufficient to enable it to propose any 
alteration in the formerly accepted value for the ampere, or to lay 
down exact directions in respect to the silver voltameter. 


* Gee table in the British Association Report for 1892. 


The Rayleigh type of voltameter has been used in a large number 
of investigations, but the researches of Rodger and Watson, 
Richards, Kahle, and others have shown that this voltameter, as 
generally employed, gives results which may vary as much as 1 part 
in 1,000. 

In the research at the National Physical Laboratory a repro- 
ducible type of voltameter was sought, but after making a large 
number of observations on various forme it was found that, subject 
to certain easily attained conditions, all the forms give identical 
results to 1 part in 100,000. As the Rayleigh type is the simplest 
to erect and produces the least variation in the current strength, 
it is proposed that this form be specified. Tha conclusions arrived 
at in the research differ appreciably from those of most other 
observers, and attempts have been made to experimentally repro- 
duce the conditions under which they worked. Іо part we have 
been successful, but there are still anomalous results for which we 
can at present offer no explanation. 

It is certain, however, though the complete chemistry of the 
silver voltameter or coulometer is unknown, that a reproducible 
type can be specified, and that the International ampere can be 
defined in terms of the deposit of silver with very great accuracy, 
certainly to 1 part in 100,000. 

The Standard Cell.—For the past five years experiments have 
been made at the National Physical Laboratory on Clark and on 
Weston cadmium cells, and two years ago a provisional speciflcation 
of the cadmium cell was published. 16 is gratifying to know that 
the specification proved of value, for iu 1906 51 cadmium celle were 
submitted for test at the National Physical Laboratory, and all of 
these were prepared on the lines of the specification. "The cella 
were intended for commercial use, and they were packed with small 
crystala of cadmium sulphate to be more portable; also we have 
reason to believe that in some cases the mercurous sulphate had not 
been properly washed, and in other cases the solution of cadmium 
sulphate was slightly acid. Nevertheless the k. u. r. of these cells 
agreed with the N.P.I.. cells to about 2 parts in 10,000, the N. P. L. 
cells having the lower voltage. Standards more carefully set up 
bave been submitted by two observers for comparison with the 
N. P. L. cella in accordance with the offer made in the British 
Association heport," 1905. 'The celle prepared by one of these 
observers— Mr. Tinsley, of Beckenham —differed from the N. P. L. 
cells by about 0'1 millivolt, or 1 part in 10,000. Mr. Mather also 
submitted a number of celle, and tbese had approximately the same 
mean E.M.F. as those from Mr. Tiosley. The N.P.L. cells were the 
lower in voltago, and freshly prepared cells agree with old ones.* 

In May, 1907, twelve Weston cadmium cella set up by Dr. Wolff 
at the National Bureau of Standards, Washington, were compared 
with a number of the celle of the National Physical Laboratory, 
and a mean difference of 3 parts in 1,000,000 was measured. Dr. 
Wolff's cells were, we believe, set up quite independently of the 
N.P.L. specification, which makes this remarkable agreement all 
the more gratifying. 


APPENDIX II. 


Specification for the Practical Application ef the Definition of the 
International Ampere. 


(From the National Physical Laboratory.) 


In the following specification the term silver voltameter (or 
coulometer) means the arrangement of apparatus by means of which 
an electric current is passed through a solution of silver nitrate in 
water. The silver voltameter measures the total electrical quantity 
which bas passed during the time of the experiment, and by noting 
this time the time average of the current, or, if the current has been 
kept constant, the current itself, can be deduced. 

In employing the silver voltameter to measure currents of about 
1 ampere the following arrangements should be adopted:—The 
cathode on which the silver is to be deposited should take the form 
of a patinum bowl about 10 centimetres in diameter and 7 centi- 
metres in depth. The mass of the bowl is conveniently about 80 
grams. 

The anode should be a plate or disk of pure silver coated with а 
deposit of electrolytic silver, the mass of the latter being about 
50 per cent. greater than the mass of silver to be deposited on the 
cathode. The plate or disk of silver should be of about 6 centi- 
metres edge (or diameter) and 3 or 4 millimetres in thickness. Its 
total area will thus approximate to 60 square centimetres. The 
anode should be supported horizontally in the liquid near the top 
of the solation by a silver rod riveted through its centre. To pre- 
vent the disintegrated silver which is formed on the anode from 
falling upon the cathode the anode should be inserted into a cup of 
filter paper separately supported. 

The liquid should consist of a neutral solution of pure silver 
nitrate, containing about 15 parts by weight. of the nitrate to 85 
parts of water. | 

The resistance of the voltameter changes somewhat as the current 
passes. To prevent these changes having too great an effect on the 
current some resistance besides that of the voltameter should be 
inserted in the circuit. If the value of the current is desired and 
the measurement is one of high precision, this external resistance 
should be from 50 to 100 ohms; in other cases the resistance should 
not be less than 10 ohms. 


Method of making a Measurement. 


1. The Solution.—The silver nitrate should be purchased as pure 
and recrystallised twice; the recrystallisation is preferably done by 
evaporating a saturated solution in a flask over a water bath. The 


* In Mr. Mather's cells electrolytic mercurous sulphate was used ; 
in Mr. Tinsley's cellsthe mercurous sulphate was prepared by the 
chemical precipitation method. 
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mother liquor should be drained away and the crystals dissolved 
. in pure freshly distilled water. Prolonged contact of the crystals 
or of the solution with impure air must be avoided. The solution 
should be neutral to sensitive litmus paper. 

If the silver nitrate is recovered from much used or contaminated 
solutions, or from an acid solution, the recovered salt should be 
fused (preferably in an electric oven) and afterwards dissolved, 
and the solution filtered before the recrystallisation processes; 
otherwise it may be necessary to recrystallise more than twice. 

During electrolysis in the voltameter herein specified the silver 
nitrate solution does not change in composition as a result of the 
electrolysis by an amount which is detectable by any tried means, 
but, owing to the presence of impurities in the atmosphere, the 
solution should not be used more than once if great accuracy is 
desired. 

2. The Anode.—The anode should be prepared by cleaning the 
silver plate or disk with sandpaper or a scratch-brush. It should be 
washed with distilled water and supported во as to form the cathode 
of a silver voltameter. The anode of this latter should be a silver 
bowl or a platinum bowl coated with silver, and the liquid should 
be a 15 per cent. solution of silver nitrate in water; this solution 
need not be specially pure. If the anode bowl is of platinum 
coated with silver and of the dimensions already specitied, it is 
convenient to employ about 350 cubic centimetres of the solution 
and support the silver plate or disk horizontally in the liquid near 
the top of the solution. А convenient current for depositing silver 
on the plate is 0'3 ampere. The plate is washed with distilled 
water and dried in an electric oven. 

The cup of filter paper should be about 5 centimetres deep and of 
a diameter a little greater than that of the silver plate. It is made 
by folding a large filter paper (such as Schleicher & Schull No. 595, 
24 cm. diameter) over a glass cylinder (such as a bottle) of appro- 
priate diameter and securing the upper portions of the folds of the 
paper with sealing wax or with platinum wire. The cylinder is 
removed and that portion of the paper which is above the seals is 
cut away. The upper parts of the internal folds are also secured 
with sealing wax or with platinum wire. 

3. The Cathode.—The platinum bowl should be cleaned with а 
strong solution of sodium hydrate, followed by washings with water, 
strong nitric acid and distilled water. It is then made the a»odc of 
a silver voltameter, the liquid being a 15 per cent. solution of silver 
nitrate (an impure solution serves) having a volume of about 350 
cubic centimetres. The cathode should be a clean silver plate 
supported near the top of the solution. With a current of about 
1 ampere the circuit should be completed for 10 minutes at least, 
after which the cathode and liquid are removed from the bowl. 
The bowl is washed with water and afterwards cleaned with strong 
nitric acid; washings with distilled water, strong nitric acid, and 
distilled water follow in the order named, and the bow] is dried in 
an electric oven at a temperature of about 160? C. It is removed to 
a desiccator and when thoroughly cool it is weighed. А bowl of 
similar size and of approximately the same mass is convenient as a 
counterpoise. | 

4. The Circuit.—The platinum bowl is placed in position in the 
intended circuit and 300 cubic centimetres of the solution of silver 
nitrate are placed in it. The anode is placed inside the filter 
paper cup and the latter suspended by platinum wires which are 
insulated from the anode and from the rest of the circuit. The 
anode and filter paper cup are supported so that the silver plate or 
disk is covered by the solution; the connections to the remainder 
of the circuit are then made. Contact is made at a key and the 
time noted. The current is allowed to pass for an interval 
depending on the precision desired, and the time of breaking con- 
tact must be observed. For measurements of high precision from 
7 to 10 grammes of silver should be deposited. During the 
passage of the current the voltameter should be covered over, to 
exclude light. 

5. Deposit of Silver.—The solution is removed from the bowl and 
the deposit rinsed with about 100 cubic centimetres of distilled 
water. The washing water is poured into a clean glass crystallising 
dish and the operation of washing is repeated three times. The 
bowl is then nearly filled with distilled water and left for at least 
three hours; it is rinsed three times, the last of these washing 
waters remaining in the bowl for 10 minutes. This should give no 
milkiness when added to a neutral solution of sodium chloride in 
water. The bowl is dried in an electric oven at a temperature of 
about 160°C. 

If any loose silver is observed in the solution outside of the filter 
paper cup, or in the washing waters, these liquids must be filtered, 


the filter paper dried, and the loose silver added to the bowl before . 


drying the deposit. The bowl is cooled in a desiccator and weighed 
again. The gain in mass gives the silver deposited. 

6. Calculation.—To find the current in amperes this mass, 
expressed in grammes, must be divided by the number of seconds 
during which the current has been passed and by 0:001118. The 
result will be the time average of the current, if during the 
interval the current has varied. 

In determining the constant of an instrument by this method the 
current should be kept as uniform as possible, and the readings of 
the instrument observed at frequent intervals of time. These 
observations give a curve from which the reading corresponding to 
the mean current (time average of the current) can be found. The 
current, as calculated from the voltameter results, corresponds to 
this reading. 

Notes on Observations.—1f this specification is carefully followed 
the mass of silver deposited for the passage of one coulomb through 
the voltameter is constant within the limits of the errors of 
measurements of the highest precision. It is certainly constant to 
one part in one hundred thousand. 


The specification is possibly too rigorous for many practical 
needs, and for such a simplification is possible. The solution of 
silver nitrate may be prepared from purchased silver nitrate, pro- 
vided it is free from acid. The anode may be a plate of pure silver 
without electrolytic silver deposited thereon. The remainder of 
the specification must be followed. 

Effect of Pressure,.—The observations may be made at any 
ordinary atmospheric pressure, or exceptionally low pressures, as 
the mass of silver deposited when the silver voltameter is under a 
pressure of 76 centimetres of mercury is the same as when under 
any lower pressure to 2 centimetres of mercury, and possibly with- 
out these limite. | 

Erect of Temperature —This specification is based on observa- 
tions at or about a temperature of 17°C. Observations at other 
temperatures have been made and are being continued ; if there is 
a temperature coefticient to the silver voltameter it is exceedingly 
small. 

This specification is based on the results of a large number of 
measurements made at the National Physical Laboratory. 


APPENDIX III. 
Preparation of the Weston (Cadmium) Standard Cell. 
(From the National Physical Laboratory.) 


Definition of the Cell.—The cell has mercury for Ив positive 
electrode and an amalgam of cadmium, consisting of 123 parts by 
weight of cadmium to 874 parts of mercury, for its negative elec- 
trode. The electrolyte consists of a saturated solution of cadmium 
sulphate, and solid cadmium sulphate is contained within the cell. 
A paste consisting of solid mercurous sulphate, mercury and 
cadmium sulphate rests on the positive electrode. 


Preparation of the Materials. 


1. Mercury.—Commercially pure mercury should be squeezed 
through wash leather and passed in the finely divided condition in 
which it emerges through dilute nitric acid (one part of acid to six 
parts of water) and mercurous nitrate solution, and afterwards 
through distilled water. These liquids are conveniently contained 
in long glass tubes. The mercury is then distilled twice in vacuo. 
Mercury suspected of any abnormal contamination should not be 
employed. 

2. Cadmium Amalyam.—A current is passed from a thick rod of 

ure commercial cadmium to distilled mercury, the: intervening 
iquid being cadmium sulphate solution rendered slightly acid with 


a few drops of sulphuric acid. The cathode is weighed before elec- 


trolysis commences, and again afterwards; the percentage of 
cadmium in the amalgam is then calculated. More than the 
requisite amount of cadmium should be deposited and the percen- 
tage reduced to 124 by the addition of mercury. To prevent the 
anode slime having access to the cathode the anode should be con- 


. tained in а filter paper cup, as in the Rayleigh form of silver volta- 


meter. Contact with the cathode is made by a platinum wire sealed 
into a glass tube, the wire being thus protected from direct contact 
with the cadmium sulphate solution. An approximate estimate of 
the quantity of cadmium deposited is obtained from the readings 
of an ammeter placed in the circuit. The amalgam, with very 
dilute sulphuric acid flooding its surface, is melted over a water 
bath and stirred to ensure homogeneity. It is then ready for use. 

3. Cadmium | Sulpha!e,—Procure commercially pure cadmiom 
sulphate, CdS0,. 8/3 Н.О. Powder in a mortar and dissolve in 
distilled water until a saturated solution results: filter the solution 
through a fine-grained filter paper until it is quite clear. The 
liquid should then be placed in a large crystallising dish and slowly 
evaporated at a temperature of about 35° C., when, provided that 
dust is excluded, many transparent ¢ystals of С480, . 8/3 HzO will 
result. In this way about five-sixths of the solution may be 
evaporated (the mother liquor may be used for a preliminary 
washing of the mercurous sulphate, the manufacture of which is 
described hereafter) The recrystallised cadmium sulphate should 
be washed with successive small quantities of distilled water, until 
after standing for 10 minutes no trace of acidity can be detected in 
it with sensitive congo-red paper: the crystals, still moist, are trans- 
ferred to a stock bottle. To prepare the saturated solution the 
crystals are crushed in a mortar and agitated with distilled water. 
The latter may be warmed to 35° C. 

4. Mercurous Sulphate.—Add 15 cubic centimetres of pure strong 
nitric acid to 100 grams of pure mercury contained in a crystallising 
dish, and place on one side until the action is over, or nearly over. 
Transfer the mercurous nitrate thus formed, together with the 
excess of mercury, to a beaker containing about 200 cubic centi- 
metres of dilute nitric acid (1 of acid to 40 of water by volume) ; 
a clear solution should result. Prepare about 1 litre of dilute 
sulphuric acid (1 of acid to 3 of water by volume), and while the 
mixture is hot add the acid mercurous nitrate solution to it. The 
solation should be added as a very fine stream from the narrow 
orifice of a pipette and the mixture violently agitated during the 
mixing. Mercurous sulphate is precipitated and rapidly settles to 
the bottom of the vessel when the stirring ceases. Decant the hot 
clear liquid and wash the precipitate twice by decantation with 
dilute sulphuric acid (1 of acid to 6 of water by volume). The 
precipitate should then be filtered. (A small Buchener filter 
funnel and a filter flask is very convenient for this latter operation.) 
Wash the precipitate three times with the dilute sulphuric acid 
(1 to 6), and afterwards wash six or seven times with saturated 
cadmium sulphate solution to remove the acid. After each washing 
the liquid should be removed as completely as possible by the 
filter pump. When these operations are complete the mercurous 
sulphate is flooded with saturated cadmium sulphate solution and 


— —————— Á— — 


Vol, 61. No. 1,561, Avaver 16,1907] THE ELECTRICAL REVIEW. 


257 


left for one hour; the solution is then tested with congo-red paper. 
In general no acid will be detected, and the mercurous sulphate is 
ready for use. It is placed in a stock bottle together with some 
saturated cadmium sulphate solution, and should be kept in the 
dark. If acid is detected the washing must be: continued. When 
the cells are required for observationa of the highest precision the 
apparently neutral mercurous sulphate should not be immediately 
used. It is placed in a bottle with saturated cadmium sulphate 
solution, and at the end of one week the latter is tested for acidity. 
The sulphate is given another washing with the solution, and may 
then be used if only a trace of acid is detected. 

One of the following methods of preparation may, if desired, be 
substituted for the foregoing :— 

1. Electrolytic Mcthod.—This preparation is conducted in a 
darkened room. Pure distilled mercury forms the anode and 
platinum foil the cathode, the electrolyte being dilute sulphuric 
acid (1 volume of acid to 5 volumes of water) The mercury is 
placed in the bottom of a large flat-based beaker and about 20 
times its volume of the dilute acid is added. Contact with the 
mercury is made by a platinum wire passing through a glass tube, 
and the cathode is suspended in the upper portion of the liquid. 


During electrolysis the electrolyte must be continually stirred, an 


L-shaped glass stirrer being very efficient, the foot of the L; moving 
close to the surface of the mercury. А convenient current density 
is 001 ampere per square centimetre of anode surface. The 
mercurous sulphate so prepared is filtered and the greater part of 
the mercury removed ; it is then washed with dilute sulpharic acid 
and saturated cadmium sulphate solution in a manner already 
described for the previous preparation. | 

2. By Means of Fuming Sulphuric Acid.—Place distilled mercury 
in а crystallising dish so as to just cover the bottom. Add sutticient 
fuming sulphuric acid to flood the surface of the mercury to а depth 
of abont 2 millimetres. Cover with a clock glass and place on one 
side for 48 hours. Mercurous sulphate is furmed and appears in 
the crystalline form. Carefully add the salt to hot dilute sulphuric 
acid (1 to 6) and well agitate. Decant the hot liquid. If any 


cake d masses of the sulphate are left these should be rejected or 


crushed in an agate mortar. Wash three times by decantation 
with bot dilute sulphuric acid, and afterwards filter and wash with 
saturated cadmium sulphate solution in the manner already 
described. Set aside with cadmium sulphate solution for one week 
at least, test for acidity, and wash as described for the first 
preparation. | 
The Mercurous Sulphate Paste.—The mercurous sulphate is mixed 
with about one-fourth its volume of powdered recrystallised 
cadmium sulphate, and about one-tenth its volume of pure mercury. 
(When the electrolytic sulphate is used, or that prepared with 
fuming sulphuric acid, no mercury need be added.) To the mixture 
of mercurous sulphate, cadmium sulphate, and mercury sufficient 
saturated cadmium sulphate solution is added, so that when well 
mixed the whole forms a thin paste. 
Setting up the Cell.—The type of H-form of cell which may be 
hermetically sealed is the most convenient; if the lower end of 
each limb is slightly constricted the contente of the cell are less 
-liable to be dieturbed. The platinum wires inside the glass vessel 
are amalgamated by passing an electric current from a platinum 
wire anode through an acid solution of mercurous nitrate to each of 
the wires in turn as a cathode. The vessel is washed out twice 
with dilute nitric acid, several times with water, and finally with 
distilled water; it is dried in an oven. A small pipette is used 
for the introduction of the amalgam, and a small thistle funnel for 
the insertion of the paste and crystals. The main stock of amalgam 
is flooded with very dilute sulphuric acid, and it is melted over a 
water bath ; a little of it is introduced into one of the limbs of the 
H-vessel. After the amalgam bas solidified this limb must be 
washed out several times with distilled water, care being taken to 


avoid wetting the interior of the other limb. A little distilled 


water is added and the amalgam is melted by immersing the 
limbs of the H-vessel in hot water. After the solidification of 
the amalgam it is washed once more with distilled water. 
Into the other limb sufficient mercury is introduced to cover the 
amalgamated platinum wire; then the paste is added, care being 
taken not to smear the sides of the vesecl. Finally, powdered crystals 
of cadmium sulphate are introduced into each limb, and saturated 
cadmium sulphate solution is added. The cell may be immediately 
sealed with the aid of a blowpipe, but the contents must not be 
abnormally heated thereby. The cadmium amalgam introduced 
should cover the amalgamated platinum wire; the depth of the 
paste should be from 0:5 em. to 1'0 cm., and the depth of the layer 
of crystals about 0'5 cm. 24 hours after the cell bas been set up it 
may be used. Its electromotive force at 15? C. is 1:018; volt. e 
electromotive force at any other temperature may be obtained from 
the formula given by the Phys. Techn. Reichsanstalt, viz., - | 
E: = E39 — 0:000038 (- 20) — 000000065 (t — 20)?, 
or from the formula obtained at the National Physica) Laboratory, 
E: = EI 0000034, (£—17)— 0:00000066 (t—17)*. 

Tbis specification is based on observations made at the National 

Physical Laboratory. 


à 


The Old Order Changeth.—The chairman of the Ley- 
land and Birmingham Rubber Co., Ltd., told his shareholders on 
9th inst. that the dispossble balance was £1,310 less than last vear, 
chiefly owing to the breakdown of the main engine, which took six 
months to repair, the works meanwhile running under extremely 
adverse conditions. The breakdown cost the company at least 
£10,000, but the directors were switching on electricity wherever 
possible in order to prevent a similar loes in future. 


LEGAL. 


B 


MARYLEBONE'8S ELECTRICITY CHARGES. 


THE recent action in which the Marylebone Borough Council was 
successful in four test cases brought against residents of Hampstead, 
who had been transferred to Marylebone for local government and 
electric lighting purposes without their consent, and who had, in 
consequence, refused to pay what, to them, was a higher rate for 
their electrical energy, was referred to at the Marylebone County 


Court on Thursday 1а# week. 


Mr. EDWARD ABINGER, counsel briefed by the defendants, said 
that owing to the fact that his clients were unrepresented at the 
hearing of the case in July, his Honour might possibly not have 
been put in possession of all the facts of the case. A great many 
Hampstead residents bad been transferred with the four defendants 
in the action, and his Honour's decision was in consequence of very 
grest importance. 

Mr. PEMBERTON, of Меввгв. Pemberton & Clark, auctioneer and 
estate agent, of Abbey Road, St. John's Wood, one of the defendants, 
had, for instance, a contract with the Hampstead Borough Council 
by which he was to be supplied with electricity at the rate of 4d. а 
unit for ten years, but suddenly, without any proper notification, 
he was transferred to Marylebone, where he had to pay 8d. a unit, 
or just donble. It was questionable whether an Act of Parliament 
could put an end to a contract in that way, when no notice had 
been given. i 

His Honour reminded Mr. Abinger that the London Electric 
Lighting Areas Act. in tbis case not only gave to the Marylebone 
Borough Council the same powers over the residents in the trans- 
ferred areas as it had over the other residents in the borough, 
but relieved the Hampstead Borough Council of its duties and 
obligations. 

CouNsEL added that the Marylebone Borough Council did not 
charge all their consumers 8d. a unit, but some only 6d. They 
seemed to get whatever they could, and the whole management of 
the affair seemed to be in a cbaotic state. He asked the judge to 
grant him leave to serve the other side so that all the facts of the 
case might be laid before his Honour. 

Judge SELFE said he felt he was in full possession of the facts of 
the case. lie had expressed sympathy with the defendants because 
he considered the decision he was forced to come to was very hard 
upon them. He was ready to give the defendants every facility, 
and because of the hardness of their case had grafted leave to 
appeal, but if counsel considered that all the facte had not been put 
before the Court, he was ready to consider an application for a new 
hearing. t l 

Mr. ABINGER obtained permission to reconsider his position. 


PARLIAMENTARY. 


m 


Lonpon County COUNCIL GENERAL PowEBS BILL. 


Tuis Bill was before Lord Dartry’s Select Committee of the 
House of Lords the whole of last week. 
Mr. FITZGERALD, for the Council, explained that part 9 of the 


Bill provided for an extension of time for the completion of works 


sanctioned under the Improvements Act of 1900. Included in 
those improvements was the extension of the Thames Embank- 
ment to Lambeth Bridge, but delay had arisen in the negotiations 
with the Westminster Electric Supply Co., to whom the Council 
were under an obligation to reinstate their works and generating 
station on an equivalent site to that which wae required for the 
improvement. The Commissioner of Works had addressed a letter 
to the Committee pointing out the danger which would arise to the 
Houses of Parliament and the Tate Gallery and their contents 
from chemical exhalations from the proposed station of the electric 
company. A clause had been inserted by the House of Commons 
Committee giving the Commissioner powers of inspection and com- 
pelling the company to provide for smoke consumption and to take 
precautions to prevent the evolution of oxides of sulphur. So as to 
protect the company, the Council had agreed ќо insert 
& clause by which they were to reimburse the company of any 
expense incurred in carrying out the Board of Worke recommenda- 
tions. The Electric Co. were opposing the extension of time. 
Under an agreement made in 1900 the Council undertook not to 
use any portions of the company's site until two years after the 
transfer of an equivalent site which the Council were to provide, and 
to erect a station and install therein plant capable of producing the 
same amount of current as at the date of transfer. 

Mr. Moon, K.C., forthe Westminster Electric Supply Corporation, 
said that in 1905 when they expected the transfer to take place the 
capacity of his clients’ station was 4,000 kw., but in 1909, the year 


. the Council proposed to extend |the time of transfer to, the 


capacity would have developed to 7,000 xw., and they contended 
that the period of two years was not sufficient. 

The Committee allowed a period of 24 years from November 1st 
next in which to effect the transfer. 
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Glasgow Corporation Bill.—In their report to the House of 
Commons on the Glasgow Corporation Bill, Mr. Corrie Grant’s 
Committee present the following special report on the Bill:—‘‘ The 
Bill, as submitted, contained provisions for borrowing £50,000 for 
tramway purposes and £50,000 for a storm-water overflow in con- 
nection with the main drainage system of Glasgow. The necessity 
for these works was satisfactorily proved before your Committee, 
but it is their established practice to require the production of 
precise and detailed estimates of expenditure when a loan is asked 
for. In the case of the Glasgow Corporation an estimate of the 
proposed expenditure on tramway extensions was laid before the 
Com mittee amounting to £41,862, but no satisfactory explanation 
was given in evidence of the difference between the borrowing 
powers of £50 000 asked for and the estimated cost of the proposed 
works. . . . Your Committee are of opinion that great carelessness 
was displayed in the presentation of the case, and that the pro- 
moters did not appreciate the necessity of accurate detailed 
estimates. Your Committee, though obliged to condemn the 
conduct of the Bill, have not felt justified in declaring the preamble 
not proved; but they have limited the borrowing powers to the 
exact sums proved by estimates. The case disclosed the fact that 
the general orders made under tbe Private Legislation Procedure 
(Scotland) Act do not require detailed estimates to be submitted in 
every case, and your Committee are unanimously of opinion that 
in this respect those orders require amendment." 


Third Reading.—In the House of Commons on August 12th the 
Oxford and District Tramways Bill was read a third time. 


Tramway Aecidents.—In the House of Commons on the 8th 
inst., the President of the Board of Trade was asked what was the 
position of the inquiry into the question of a satisfactory tramcar 
brake. Mr. Lloyd-George, in reply, said that his attention had been 
called to accidents of this character, and inquiries bad been 
ordered in two cases that occurred within the last week. He added, 
according to the Zimcs, that apart from the attention which the 
Board's inspecting officers are necessarily giving to the subject, the 
whole question of braking appliances on tramways is being investi- 
gated by committees of the Tramways and Light Railways 
Association and the Municipal Tramways Association. Tbhe Board 
are prepared to assist these committees in a combined investigation 
at a later stage. 


BUSINESS NOTES. 


Electrical Promotions in Japan.—According to the 
German Consul at Nagasaki, the company-promoting fever has 
manifested iteelf to a much greater extent in the northern and cen- 
tral portions of Japan than in the district of Kiushiu. In the 
administrative region of Kukuoka, which is situated in the centre 
of economic activity in the sonth, 16 companies have been formed, 
with a nominal capital of £4,500,000, and have applied to the 
authorities for concessions to authorise the construction of electric 
railways. Several electric tramways and connections with motor- 
omnibuses are also projected in the administrative district of 
Nagasaki. The Consul states that with few exceptions the com- 
panies represent still-born undertakings, especially as a reactibn 
has taken place in the seal for new companies, and a sceptical view 
of such concerns is being taken. Of the proposed lines a concession 


had been granted at the beginning of May for the construction of 


an electric tramway from Moji, vid Kokura and Yawata to Kuro- 
saki. The light railways in the Kumamoto district—from Kuma- 
moto to Ozu and from Kumamoto to Suizenji—were in process of 
building when the Consul forwarded his communication, and both 
are expected to be opened for traffic before the beginning of 
October in the present year. 


The World's Rubber Production.—The Financial 
Times says that according to Hecht’s statistics, which have just 
been issued for the year ended June 30th, 1907, the production of 
rubber throughout the world amounted to 74,023 tons, as compared 
with 67,999 tons in the preceding harvest year. The world's con- 
sumption is stated to have been 68,173 tons, as against 62,574 tons 
in 1905-6, and the stocks existing on June 30th, 1907, are put at 
6,464 tons, as contrasted with 5,352 tons at the corresponding period 
of 1906. The arrivals of all qualities of rubber in Europe, which 
are included in the foregoing totals, reached 36,547 tons in the past 
year, as compared with 37,486 tons in 1905-6, and the arrivals in 
the United States were 32,730 tons, as against 25,596 tons 
respectively. These figures show remarkable progress for the latter 
country simultaneously with a decline in the shipments received in 
Europe. The past two years represent an unmistakable downward 
movement in the prices of fine Para, which received the highest rate 
of 5s. 854, per Ib. inthe year 1904-5. The quotation for the 1905-6 
harvest opened at 5s. 7d. and closed at 5s. 12d. In July, 1906, 
the rate of 5s. 04d. was touched, but a perceptible recovery took 


place, and in January, 1907, the price attained 58. 22d. Since then 


а retrogression has taken place, the lowest point being reached at 
48. 62d. in June, although the harvest year terminated with a 
slight advance to 4s, 744, per lb. 


readers. 


A Madrid Exhibit.—The Frepx. CRANE CHEMICAL Co., 
of 22 and 23, Newhall Hill, Birmingham, last month dispatched a 
collection of their goods for display at the Madrid International 
Exhibition which is to open on September Ist, and to remain open 
until the end of November. Before dispatch the goods were 
exhibited on the firm's premises at Birmingham. The object of the 
exhibit is to show a selection of goods coated with the firm's various 
lacquers. They secured the co-operation of seven or eight 
customers who supplied a eelection of their goods coated with these 
lacquers, and in most cases this lacquering was done on their own 
premises, and not specially by the Crane Chemical Co. for exbibi- 
tion purposes. The articles will illustrate particularly their gold 
dye process by which large quantities can be cheaply and effectively 
lacquered and gilt, and which is particularly applicable to cheap elec- 
tro-brassed articles. We understand that it brings up the electro- 
brassing to a rich colour which it is impossible to obtain with any 


, Other process of lacquering. This particular process is applicable 


to, and used largely tor, high class work, the articles shown of this 
grade, including such things as highly finished electric table 
stands and brackets. 'lhey are also showing, mounted on a board, 
a full set of their coloured and frosted electric lamps. With the 
firm’s lacquers the clear glass can be made any colour or frosted. 
The exhibit further includes illustrations of their spray process. 
This is a highly decorative process which is already being largely 
used. The efiects obtained are capable of infinite variations 
according to the taste and feeling of the operator. The lacquers 
are sprayed on to the metal through the Aerograph spraying 
machine. We understand that since the Spanish-American war 
Spain bas awakened very considerably to the necessity of culti- 
vating various branches of trade, and some considerable quantities 
of goods upon which lacquers are used are now being manufactured 
there. The company have issued a list in Spanish using Spanish 
measures and weights, so that the Spanish inquirer will have a clear 
knowledge of the uses of the goods and the prices at his own 
measures. | 


Austrian Siemens-Schuckert.—<A further step in con- 
nection with the consolidation of the electrical engineering industry 
in Austria is proposed to be taken by the transter to the Austrian 
Siemens-Schuckert Works Co. of the Leopoldau cable factory 
belonging to the Siemens & Halske Co., of Berlin. The former has 
had an option of this particular undertaking for some time past, 
and it is now intended to exercise it with the co-operation of the 
Austrian Lander Bank, the Bohemian Union Bank and the Vienna 
Bank Verein. It has been mutually arranged between these 
financial institutions to take over an issue by the Biemens- 
Schuckert Co. of a 44 per cent. loan of the nominal value of 
£333,000, which sum will be devoted to the purchase of the before- 
mentioned cable factory, and also serve the purpose of reducing the 
floating liabilities. 


Electric Cranes fur Cape Town.—At the last meeting 
of the Table Bay Harbour Board, the engineer called attention to 
the necessity that existed for an electric travelling crane at the 
graving dock. A new 15-ton crane would probebly cost about 
£3,000, but the existing crane could be made to answer present 
requirements at a cost for staging, &c., of £450. The matter was 
referred to the Finance Committee. 


Ideas Wanted.—A firm of outfitters require something 
novel and attractive in the shape of a pediment or super- 
structure, and are anxious to receive suggestions from our 
The pediment is to fit a shop front of about 18 ft., and 
must cost under £30. It is, presumably, to possess electrical 


features, 


A Carbide Factory in Yorkshire.—We are informed 
that the BRITISH CARBIDE Facrorigs, LTD., of 11, Queen Victoria 
Street, E.C., have commenced the construction of the first large 
carbide of calcium factory in England at Thornhill, Yorkshire. 
This factory is more or less an experimental undertaking, and is 
believed to be the first attempt on a large scale to utilise the sur- 
plus output of a large power station (in this case that of the York- 
shire Electric Power Co.); or in other words, to fill up the valleys 
in the load charts of the station, this being the only means of 
securing, in this country, energy at a price low enough to enable 
the competition of Continental] waterfalls to be met. This initial 
factory will be equipped, to commence with, with plant for about 
2,500 D. H. p., and will, we are informed, be ran on a new system 
patented by Mr. Charles Bingham, which will enable the power 
station to supply the carbide factory with any amount of energy 


desired, varying between a minimum of 250 Kw. and the maximum 


capacity of the furnaces. Daring the two hours of peak load, the 
power station will be enabled practically to cut off the suppiy to 
the carbide factory entirely, if desired, while the arrangements 
permit of the load being varied from m.nnte to minute, as desired 
by the Power Co. 'The factory is expected to commence working 
in about four months, 


Flame Lamps for Works Lighting.—Tuxr BRITISH 
TuoMsoN-HovusToN, Co., Lrp., have received an order from Messrs. 
Aveling & Porter, Rochester, for 95 of their new flame arc lamps 
for illuminating their worke. The lamps are to have special com- 
pensatore, each controlling two lamps and arranged with middle 
terminal, so that single lamps may be switched on and off. 
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Book Notices.—772e Wire Tappers. By A. Stringer. 
London: Т. W. Laurie. Price 6s.—This is a novel. It is not often 
that we have to criticise a work of fiction in these pages, and, in fact, 
our only excuse for doing ao is that this deals with a subject of elec- 
trical interest. It describes the adventures of a man and woman, 
over whom the glamour of romance is cast to cloak the fact that 
they are thieves or pirates, their avocation being that of pro- 
fessional tappers of telegraph and telephone lines. By means of 
the secret information thus obtained, they are enabled to carry out 
various schemes with theaim of acquiring pelf, which, however, is 
generally stolen from them in the honr of triumph. Viewed from 
the technical standpoint, there is a good deal about relays, Morse 
alphabets, rheostate, &c., which indicates that the author has taken 
the trouble to acquire some information about the subject, though 
the air of familiarity assumed by him is somewhat overdorie. As a 
novel, the story is frequently far-fetched, but undoubtedly 
interesting, and at times even exciting; tbere is plenty of incident, 
but no very coherent plot. We сап recommend it as being better 
than the average novel. | 

“The Art of Cutting Metals.“ By Frederick W. Taylor, M. E., 
Sc. D., which was the Presidential address presented at the last 
annual meeting of the American Society of Mechanical Engineers, 
has been reprinted ard bound in cloth by the Society. Price $3. 
This or any otber publication of the eociety may be had by address- 
ing the secretary, 29, West 39th Street, New York. It is not 
necessary to send orders through members. None of the publica- 
tions of the American Society of Mechanical Engineers are copy- 
righted. The address in question has become a standard work, and 
will shortly be in its third edition. 

“The Mechanical Design aud Construction of Commutators.” Ву 
R. Livingstone. Price 6s. net. Brakes for Tramway Cars.” By 
Н. M. Sayers, M I. E. EB. Price 38. 6d. net. The Electric Furnace 
in Iron and Steel Production.” By J. B. C. Kershaw, F. I. C. 
Price 3s. 6d. net. Handy Copper Wire Tables and Formula." 
By P. B. Down, Wh. Ex. Price 28. 6d. net. London: The Elec- 
trivian Printing and Publishing Co., Ltd. 1907. i 

“Journal of the Institution of Electrical Engineers,” Vol. 39, 
No. 185. August, 1907. Contents: Depreciation,” by Robt. 
Hammond; The Use of Wooden Poles for Overhead Power 
Transmission," by C. Wade; Recent Improvements in Electric 
Lighting,” introduced by A. H. Bate; ‘Central Station Supply 
Economics," by A. M. Taylor; “Some New Flv-Wheel Storage 
Systems,” by A. P. Wood; “The Experimental Determination of 
the Losses in Motors,“ by C. F. Smith; Technical Training of 
Electrical Artisans," by C. P. C. Cummins; and A New Leading- 


In Condnetor for Electric Lamps," by C. O. Bastian. London: 


E. & F. N. Spon. 5s. | 

" Herzogliche Technische Hochschule zu Braunschweig.“ 
Programme for the Session 1907.8, commencing October 15th. 
Brunswick: F. Vieweg und Sohn. 1907. 

"Tbe Univeral Directory of Railway Officials, 1907." By 
B. Richardson Blundetone. London: The Directory Publishing 
Co., Ltd., 3, Ludgate Circus Buildings, E.C. Price 10s. 

We have received from the offices of the Agricultural and 
Horticnltural Association а copy of a penny pamphlet written by 
the Hon. H. A. Stanhope, entitled Weather — a subject of 
supreme interest to gardeners and holiday-makers. 


Catalogues and Lists. — SIMPLEX CONDUITS, LTD., 
Birmirgham.—Com plete edition of their cataleguecombinirg their 
Red, Blue and Grey lists that were issued in November, 1906. In 
the couree of some 60 pages well illustrated descriptions of their 
conduits and accessories appear. The arrangement of the illustrations 
has received а special care at the bends of the compilerr, prices 
being placed alongside the blocks wherever practicable, for easy 
reference. We understand (we have not counted tbem) that 
altogether some 3,500 prices are quoted in the list. We need not 
enumerate all the special lines that are included in the list, for tbe 
user will find an ample alphabetical, and also a numerical, index. 
There are some pictures in the front of the book which are intended 
to represent views inside the works—the latter, it will be remem- 
bered, were fully described in our pages last year. One of the 
company's latest new features is the Simplex pin contact aystem. 
It will be evident that in steel conduit wiring mecbanical and 
electrical continuity of the runs, for the purpose of efficient 
earthing, is necessary owing to the higher voltages now in use. To 
meet these requirements the company introduced, in 1904, their 
grip continuity system, whereby it became practicable by means of 
4 contact nipple and the use of screwed fittings to erect a socket 
joint conduit aystem with perfect continuity and capable of efficient 
earthing. The company now claim that by their new pin contact 
device socket joint conduits may be erected electrically and 
mecbanically continuous at practically no increase in coet over an 
ordinary socket-joint installation. A particular advantage in con- 
nection with this system, is that existing installations can be made 
continuous at a very slight cost. Simplex pin contact is effected 


tbus: a small slot is left in the lip of all socket fittings, and when . 


the enamelled tubing is socketed home in the ordinary way, a small 
bardened metal pin or dowel is inserted and hammered sharply 
home. This pin cuts its way into the fitting and into the skin of 
tbe tube, and being under great pressure makes efficient and lasting 
contact without the necessity of scraping or injuring the enamel in 
AT ; the projecting part of the pin may subsequently be filed 
off flush. 


Озон Exxcraic Co., Lrp., London, 8.E.—This company is just | 


issuing a bound catalogue (90 odd pages) covering a large range of 
high tension apparatus. It is well printed, and contains a number 
of illustrations, including various diagrams. The main sections 
include both oil-break and horn-type high-tensios switches, light- 
ning arresters and бе 


discharging gape. catalogue is s compls: 


tion and enlargement of the high-tension list No. VII published 
by the company about two years ago. Illustrated descriptions are 
given of many forms of construction. Amongst the important 
novelties are the cellular combined automatic release switchboards, 
the Alma interlocked cellular switchboards, the remote control 
solenoid action switchgear, the individual iron-clad cellular panels, 
the Vogeleang automatic paralleling apparatus, and the automatic 
release device operated by high-tension current. Engineers 
interested in high-tension dynamic electricity can have copies of 
the catalogue on application to the company. The copies are all 
numbered, and will be recorded on the company’s card file, so that 
supplementary sheets may be posted to the recipients from time to 
time. 

THE ErEcTRICAL Co., Lrp., has issued a leaflet (No. 244) giving 
prices and particulars of '' Sunshine " flame arc Jam 

THE CvcLoNE GRINDING WHEEL Co., London, E.C.—Circular 
relating to Cyclone“ B. B.“ grinding wheels, giving instructions 
to users, also a list of prices. 

Messrs. Норвок & Bowrina, Lro., Manchester.— New pamphlet 


. giving diagrammatic and other interesting illustrations showing 


the action of their Н.В.” tramcar lifeguards, of which we learn 
that over 10.000 are now in use. The firm is very busy at present 
with orders for Belfast, Dublin, Caracas, Shanghai, Rhondda Valley, 
Accrington, and 250 sets of guards for the L.C.C. 

Union ELRCTRIC Co., Ltp, Southwark, S. E.— List relating to the 
Kohinoor arc lamp, for which, in response to a demand fora shadow- 
less lighting arrangement for interior work, the firm have introduced 
& new cover and outfit (No. 152). This they claim to give shadow- 
less illumination which renders it particularly suitable for banks, 
offices, private rooms, &c. 

Messrs. Mavor & Courson, Lro., Glasgow.— Illustrated inquiry 
form relating to their electric baulage gear. 

A. E. G. ENcrisH MamvuracrunmG Co., Lrp., London.—Leafiet, 
with diagrams, relating to Nernst burners and polarity. 


Fire Alarms.—Messrs. Mann, EGERTON & Co., LTD., 
of Norwicb, have received an order from the May-Oatway Fire 
Appliances, Ltd., for the wiring of Messrs. J. and J. Colman’s 
premises, Norwich, for their fire alarm system, consisting of about 
1,000 detectors. 


Trade Announcements.—The SocrETE GRAMME have 
given up their London offices at Gray’s Inn Road, and have trans- 
ferred the whole of their business for Great Britain and the - 
Colonies to Thomas L. Scott & Co., Ltd., of 28, Martin’s Lane, 
Cannon Street, E.C. They will continue to make a speciality of 
combined petrol electric sets, alternating current generators and 
motors, electro-plating dynamos, &c. 

Messrs. J. E. RrAGNOLETTI & Co. announce that with a view 
to facilitate the further development of their business the firm has 
been registered as a private limited company. The name in future 
wil be Spagnoletti, Ltd. The directors will be Mr. J. E. 
Sp»gnoletti, Mr. Н. M. Beyly, Mr. J. Lawrence, and Mr. J.Lothian 
Nicholson, all of whom have been long associated with the manage- 
ment of the business. The firm manu'acture all classes of high 
and low tension switchboards and switchgear, meters, accessories, 
telegraph and railway signal instrumente, and any new designs of 
electrical apparatus. | 


Turbine Contracts.—We reported last week that the 
Brussels Municipality had recently placed an order for a 5,000-kw. 
turbine of the Zoelly type against international competition. We 
are informed that in the case of the city of Amsterdam the result 
was different, as in this case the order for the two 4,000 kw. 
turbo-alternators required was placed with Meesre. Brown, Boveri 
and Co, the well-known makers of the Parsons turbine on the 
Continent. The tendering for this particular job was very keen, 
and was interesting because of the fact that not only did the 
makers of the Zoelly and other impulse type turbines make a 
strong bid for the work, but one of the most important makers of the 
Parsons turbine in England also competed. 


German Electrical Industry.—The Council of 
Defence for the Electrical Industries of Germany, reporting on 
progress in 1906, observes that there are now 100,000 skilled elec- 
tricians employed at the various works in Germany, as against 
82,000 in 1905, and the aggregate capital of the limited liability 
companies engaged in electrical unde was increased from 
£31,250,000 in 1905 to £35,500,000 in 1906. During 1906 Germany 
applied 151,000 tons of copper to electrical purposes, the average : 
London price for the metal being £110 15s. per ton, as against 
£85 168. in 1905.— Com. Intell. 


Stoker Contracts.—A large number of contracta recently 
booked by Messrs. E. Benmis & Co., LTD., include the following: 
—For the Rochdale Corporation Electricity Works (per Messrs. 
Yates & Thom, Ltd., boiler makers, Blackburn) :—T' wo etckers and 
self-cleaning compressed air furnaces for Lancs. boiler. This is an 
extension to eight Bennis stokers and furnaces already working 
there. For Messrs. Greenwood & Batley, Ltd., engineers, Leeds:— 
One double stoker, and self-cleaning compressed air furnaces for an 
8 ft. 6 in. diameter Lancs. boiler. 


Bankruptcy Proceedings.— FRAN CIS WILLIAMS, 
electrician, Bemerton, Salisbury.—A first and final dividend of 3d. 


in the £ is payable on August 13th. Official Receiver, City Chambers, 


Catherine Street, Salisbury. 


Liquidatiop.— RoseENDALE BELTING Co, LTD.—A 
petition presented by J. Briggs & Co., Ltd., for winding-up this 
eompany, is to be heard at Manchester on Avgust 10th, 
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Surface Condensers.—M Essns. плах & ROBINSON, 
LTD., of Rugby, have acquired the rights for the use of the 
“ Contraflo " type of surface condenser, in addition to the “ Vacuum 
Augmenter " system, which owes its introduction to the Hon. C. A. 
Parsons. Messrs. Willans & Robinson, Ltd., have during the past 
year or so obtained orders for over fifty complete sets of their 
ordinary type of surface condenser, and it is believed that the 
“ Contraflo" and ' Vacuum Augmenter " systems will enable them 
further to extend this branch of their manufactures. Е 


LIGHTING and POWER NOTES. 


Aberdeen.—At last week's T.C. meeting the Electricity 
Committee recommended that with the view of preventing 
explosions, the engineer be authorised to replace the existing copper 
strip culverts by cables on the solid system, and that the Union 
Street system should be commenced as soon as arrangements can be 
made. The estimated cost of the work is about £9,000. Mr. Todd 
said trouble of a similar kind had occurred from this cause in other 
cities; and, as several methods had been proposed for obviating 
explosions, he moved that the matter be remitted to the Committee 
to obtain outside expert opinion. Bailie Kemp said the Committee 
in their recommendation were following the example of other cities 
, which had had to deal with precisely the same thing, and there was 
no remedy known other than that recommended to them by the 
engineer. 'The recommendation was adopted. 


Ashford (Kent).—The В. of T. recentl$ wrote to the 
U. D. C. stating that the Ashford and District Electric Supply Co., Ltd., 
had failed to comply with the requirements of the Board, who were 
of opinion that the order should be revoked. The Council has 
decided to take no action in the matter. 


Bangor.—The T.C. has applied to the I. G. B. for loans 


of £400 for meters, and £600 for mains and services. 


Beckenham.—At the last Council meeting Mr. Neville 
moved—" That a Special Committee of the Council be appointed 
to inquire into and report at the earliest possible moment upon 
the accounts, present condition and management of the electricity 
undertaking, with full power to investigate into all matters 
connected therewith.” In the result 5 voted for the motion 
and 11 against. 


Billingham.— At the request of the P.C. the R. D.C. 


has appointed a committee to consider the advisability of lighting 
the parish by electricity instead of by oil lamps as at present. 


Bovey Tracey.— Last week a public meeting passed a 
resolution in favour of a scheme for the electric lighting of Bovey 
Tracey. A company is about to lay down a large plant to supply power 
to the Haytor Iron Mines, so that the one plant would supply both 
purposes. It was stated that Mr. Raleigh Phillpotts, the lessee of the 
Bovey Tracey Lignite Mines, bad had experimenta carried out in 
France with lignite. The power plant would be laid down at the 
lignite pit, and transmitted to a station somewhere in the town. 


Bradford.—Mr. T. Roles, Corporation electrical engineer, 
has submitted to the Electricity Committee an exhaustive report 
regarding the supply of electricity for power purposes and the rates 
of charging for the supply. It is urged that two important reasons 
render it necessary that the subject should receive serious con- 
sideration without delay. First, the output of electricity supplied 
for power purposes has remained practically stationary since 1904; 
secondly, that several applications have recently been received 
from firms in the city for large power supplies at lower rates than 
at present obtain in connection with the department. The sale of 
electricity during the present financial year is not increasing to 
anything like the extent which could be expected or desired, and 
the falling off in congumption exactly coincides with the increased 
charges which came into vogue as a result of a resolution passed 
by the Electricity Committee on July 3rd, 1903, the charges 
coming into operation during the half-year ended June 30th, 1904. 
Up to and including tbe year ended March 31st, 1904, the average 
horse-power of tbe motors connected gradually rose from 3:5 to 
5:1, but since that date it has gradually dropped to 4:8. This 
result has undoubtedly been effected by the larger consumers 
giving up taking a snpply from the mains and installing their own 
generating plants or adopting gas engines, operated for the most 
part by suction gas. The average horse-power of the motors con- 
nected yearly since the revision of the tariff has shown no tendency 
to rise, indicating that, as a rule, only small motors are now being 
coupled up. The number of units sold annually per horse-power 
of motors connected also showed an almost uniform tendency to 
rise up to the period at which the alteration was made in the 
charges, but since then the units sold per borse-power have dropped, 
thus proving that tbe majority of consumers being retained belong 
to the short-hour class. The cbarges between the years 1899 and 
1904, during which period the consumption increased substantially 
cach year, were 1d. per unit for the continuous users, and 2d. per 
unit for intermittent users. Practically all users were regarded as 


continuous, excepting thoge who required the energy for operating 
cranes snd hoists. Since the price has béen raised none bave been 
able to obtain energy at a lower rate than 14d. per unit, which has 
caused them to look for and obtain a cheaper source of power. 
Mr. Roles shows that the long-hour consumers are being over- 
charged to a very considerable extent, and a certain proportion of 
the revenue derived by this overcharge is absorbed in making up 
for losses on account of consumers who have an average consump- 
tion of ‘ess than 14 hours per day. This fact gives a sufficient 
explanation of tbe reason why short-hour consumers continue to be 
attracted and retained, whereas the long-hour consumers are dis- 
satisfied, and are adopting other sources of power. In recom- 
mending a new tariff, or rather an extension of the present tariff, 
to meet up-to-date requirements, the engineer has endeavoured to 
provide rates which will meet the needs of both the long-hour con- 
sumer and the consumer with the heavy demand for power. In 
the first, place, he recommends that for consumers with a total 
maximum demand not exceeding 10 Kw. the existing rates be 
adhered to, with the exception that the price be reduced from 
the maximum rate of 2d. per unit in somewhat smaller steps than 
at present to a minimum of Id. per unit instead of 144, which 
later is the lowest rate charged under the present tariff. The rates 
of charging for large power users which the engineer suggests for 
adoption are from jd. to 2d. per unit. The engineer is of 
opinion that until a revision of charges is made to motive power 
consumers, no headway will be made by the department in the 
direction of increased output, as the gain from the few small con- 
sumers which are from time to time being coupled up under the 
existing rates will be more than counterbalanced by the large con- 
sumers which will be lost if matters are allowed to remain where 
they are. The Yorkshire Power Co. are gradually extending 
their operations on the eastern boundary. 


Bray.—The E.L. Committee. after taking counsel's 
opinion on the question of selling the electric light concern, reports 
that it cannot recommend the board to proceed any further with 
the project. 


Burnley.—The Electricity Committee has recommended 
the T.C. to carry out extensions to the electricity works and plant 
at an estimated cost of £16,000. The plant itself includes two 
Lancashire boilers, economisers, and coal-handling plant. 


Cheltenham.—4At a recent meeting of the Electricity 
Committee letters were read from the L.G.B. etating that they had 
found it necessary to reconsider the periods allowed for repayment 
of loans, and that the period granted for the loan of £6,825 was 
an equated one based on the periods now generally fixed by the 
board for similar works, and they could not undertake to extend 
it. They were, however, willingto allow the sum of £1,689, being 
the unexpended balance of the £17,200 loan, to be applied towards 
the cost of the works instead of 
Hatherley Outfall Sewer, and would issue amended sanc- 
tions and consent accordingly. The borough electrical 
engineer reported that the coal bonus scheme was working satis- 
factorily, and that & saving in coalof the value of £11 17s. 2d. 
had been effected for the four weeks ending July 8tb, which, 
after deducting bonus of £1 163, 7d., left a net saving of £10 Os. 7d. 
At present the bonus was divided between the men on evening 
shifts only. He thought a further saving could be made by 
increasing the bonus and dividing the extra amount between the 
day and night shifts, and he recommended that the present bonus 
of 28. 6d. for each cwt. per 1,000 units be increased to 5s., the extra 
28. 6d. being equally divided between the day and night shifts in 
the same proportions as at present. The recommendation was 
approved. 


Chichester.—It was announced at a meeting of the T.C. 
on Friday that the ЕТ, Co. had paid the £500 due for the transfer 
of the E.L. Order, and that the deed of transfer had been approved 
of by the B. of T- 


Cobham.—The Woking Electric Supply Co. have 
informed the Epsom R D.C. that they intend applying to the 
B. of T. for a prov. order for E. L. at Cobham. 


Colne.—The T.C. has decided to lay out £5,500 on 
further devéloping the electric plant. 


Continental Notes.—ITaLy.—The authorities of the 
province of Bergamo have granted a concession to Messrs. Festi 
and Rasini to put down a plant to utilise the water power of the 
River Serio at Cardesio, in the generation of electrical energy for 
power purposes in a cotton mill at that place. 


Darwen.—The annual financial statement shows a 
surplus of £96 on the electric lighting account; a surplus of 
£478 on the Darwen section of'the electric tramways; and a 
deficiency of £594 on the Hoddlesden section. The number of 
units sold during the year was 660,812, compared with 656,918 for 
1906. Lighting claimed 148,955 units, an increase of 7,527 on 
1906; power, motors, and radiators, 61,419, an increase of 10,239; 
public lamps, 58,570, a decrease of 2,878; and traction 391,868, a 
decrease of 9,994. 


Derby.—At the T.C. meeting on 7th inst., Alderman A. 
Butterworth, in presenting the report of the E.L. Committee, stated 
that they had had to pay a considerable amount more for coal than 
they did last year, and thie would entail an increased expenditure 
of about £1,000 for the year. This increase would prevent any 
reduction being made in the price of electricity. 
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Devonport.—According to the Western Morning News 
the success of the E.L. installation in the Naval Ordnance 
Depéts and Magazines at Bullpoint, Devonport, has resulted 
in the War Department approving of estimates for completing 
similar work in connection with the property there under 
military control. 'The buildings consist of a range of magazines 
for the storage of cordite and powder cartridges, shell, 
and miscellaneous stores. The contract for completing the electric 
light installation has been given to Messrs. Foote & Milne, of 
Westminster, and the work of excavatiog tbe trenches for the 
electric cables has commenced. The installation will include 
lighting pillars and chambers at intervale to feed the watertight 
` incandescent lamps to be used for illuminating the passages of 
the magazines, and the arc lights which are to be fixed on steel 
standards near the entrances and at positions along the line of 
transporting rails and landing jetties. It is expected that the 
work will be completed during the current financial year. 


Dundee.—At the last meeting of the Electricity Com- 


mittee, Mr. Richardson intimated that unless the orders for the 


most important plant were placed in the course of a month's time, 
there would be very little chance of getting the new generating 
station running even-for the winter of 1908-9, owing to manu- 
facturers’ deliveries. In order to push on with the erection as 
quickly as possible, it was decided to ask for tenders for the founda- 
tions in the Hennebique system of reinforced concrete, on the under- 
standing that tenders be accepted only from contractors who are 
qualified by experience to carry ont such work. At the same time 
the engineer was instructed to ask for tenders for the high and 
low-tension cable systems in order that the contracts therefor be 
placed as early as possible. А 


Dunfermline.—ÀAfter two years of consideration, the 
T.C. has failed to come to any satisfactory conclusion of the elec- 
tric lighting question. Repeated discussions have taken place, a 
prov. order was secured, and expert opinion obtained to guide 
the Council, but the finding of a special meeting last week was to 
endeavour to influence the Fife Electric Power Co. to take over 
the order at cost. 


Dunrobin Castle.—The Duke of Sutherland has 
recently installed the electric light at Dunrobin Castle. 


Eastbourne.—The total income of the electric light 
department, after deducting allowances and bad debts, reached 
£22,405, against which was an expenditure of £10,102, leaving a 
gross profit of £12,303. which was £1,210 more than the previous 
year. The net profit totalled £1,568, or an increase of £266. This 

rofit had been carried to the profit appropriation account, which 

already to ite credit £7,926 brought forward from the previous 

year. Various sums have been charged to this account, reducing 
the balance to £7.365. 


Erdington.—4A L. G. B. inquiry was held on August 8th 
into the application of the Aston Manor T.C. for a loan of £17,519 
for electricity purposes at Erdington, and a further loan of £1,650 
for cable extensions to large works. It was explained that Aston 
had obtained a prov. order for electric light at Erdington, and that 
as the result of a canvass 104 residents had expressed willingness 
to take current as goon as it was available. There was no 
opposition. 


Farnworth.—Messrs. Eli Dyson, Ltd., cotton spinners, 
of the Piggott Street Victoria Mills, have just made arrangements 
with the local District Council for a supply of current. 


Govan.—The annual report of the T.C. electricity 
department states that during the year 2,327,036 units were 
generated. Of these 1,699,465 units were sold, 245,214 being con- 
sumed at electricity works, 467,543 for stair and stre»t lighting; 
487,165 for private lighting, and 944,757 for power purposes. The 
total revenue was £14,009, and the working costs £13,462, showing 
a surplus of £547. This was an increase of 18:5 per cent. over the 
previous year in units sold. The increase was accounted for by 
additional power demand. The only decrease was that of 2 per 
cent. in the lighting, and this was attributable to the closing of 
shops under the Early Closing Act. Although coal was 20 per cent. 
higher than in the previous year, the price per unit had been 
reduced by 9°4 per cent. 


Gloucester.—The engineer's annual statement concerning 
the electricity supply department was before last week’s City 
Council meeting. The number of consumers has increased from 
503 to 535, and the lamps from 41,344 to 47,735. The total 
revenue was £11,238 and the expenditure £6,548. Interest 
charges absorbed £3,200 and loan repayment charges £2,331, 
The net result has been a loss of £841 for the year, owing to an 
additional expenditure of £909 on loans. There was incréased 
expenditure owing to cost of coal, materials, &c. 


Haddington.—The Electric Works and Development 
со Ltd., has given notice of its intention to apply for a prov. 
order. 


Hanley.—The T.C. has decided to reduce the price of 
current as from July 1st, for lighting from 6d. for 91 hours per 
quarter to 6d. for 73 hours. Long-hour consumers will be supplied 
after the first three hours per day at 2d. per unit. 


Harwich.—Messrs. Foote & Milne, Ltd., have informed 
ie T.C. that they intend applying to the B. of T. for & prov. 
order. 


Hartlepool.—At a meeting of the T.C. on 7th inst., 


.& proposed agreement between the Corporation, the Northern 


Counties Electricity Supply Co., Ltd., and the Cleveland and 
Durham County Electric Power Co., was considered. The agree- 
ment provided for the taking over by the latter company of the 
powers held by the Corporation under its prov. order, and at 
present leased to the Northern Counties Co., which supplies the 
electric lighting of the borough. Ald. Horsley moved that the 
agreement be sealed. Councillor Wateon, as an amendment, 
moved that the T.C. allow the Cleveland Power Co. only until the 
éxpiration of the three years which had yet to run under the old 
arrangement; at the end of that period the Council could consider 
the advisability of extending the period. After lengthy discussion 
the amendment was carried by 11 votes against 7. 

The T.C. met in committee on 12th inst., when the proposed 
agreement was further considered. It was resolved to add a clause 
relieving the Corporation of any obligation to take light from the 
Cleveland, and Durham County Power Co. after March, 1911, when 
the present agreement with the Northern Counties Electricity 
Supply Co. expires. 


Hornsey.—The T.C. is applying to the L. G. B. re a loan 
of £10,000 tor extension of mains and services. 

Electricity is to be substituted for gas at the Highgate depit of 
the T.C., the fire stations and firemen’s dwellings, and the clock 
tower at Crouch End, at a cost of £211. 


London.—ManYLEBONE.—At a recent B.C. meeting the 
Electric Supply Committee presented the annual statement of 
accounts for the year ending March 31st, the first complete year of the 
Council's operation asa supply authority. The total capital expendi- 
ture amounted to £1,905,005, of which £134,006 was in respect 
of that year. The expenditure on capital account during the 
current year would probably not exceed £30,000. The gross 
revenue from consumers amounted to £155,594, and the total 
income amounted ќо £158,460. Of this, working expenses, manage- 
ment, &c., absorbed £19,818, other special expenses bringing this 
total up to £52,728. The costs per unit sold averaged 1°45d., as 
compared with 1:622d. in 1906, an improvement of about 10 per 
cent. on the estimate. The management costs were still unduly 
high, but they hoped that during the next 12 months they would 
be lessened. The average price charged for current was 4°7d. per 
unit (including meter rental), showing a reduction cf 9 per cent. 
The total sales showed a substantial advance, and progress was aleo 
being made with a view of securing an increased use of the supply 
for power purposes. There was a balance of £105,732 to meet 
capital charges. Interest on and expenses of obtaining loans, pro- 
vision for bad debte, &c., amounted to £73,091, and after providing 
£10,579 for redemption of loans and reduction of capital indebted- 
ness, there remained a net balance of £22,062 on the year's work- 
ing. But for the heavy burden of interest, the margin would have 
been much larger, and in addition to the balance there was £6,672 
set aside for redemption of debt, over and above the instalments 
faling due and paid within the year. With £7,299 brought for- 
ward last year, the balance available for depreciation and renewals 
was £29,360. The Committee recommended that from the credit 
balance at March 31st, 1907, viz., £29,360, a sum of £7,000 be set 
aside for a special contingency fund, and that the balance, viz., 
£22,360, be. placed to a reserve fund for the renewal of plant and 
replacement of obsolete units, as recommended by Messrs. Price, 
Waterhouse & Co. 


Oulton Broad.—The U.D.C. on Friday decided to apply 
for a prov. order for E.L. Similar applications are being made by 
the local electricity oompany and Lowestoft T.C. 


Portrush.—The Urban Council on the sth inst. had 
before it the amended specifications of Mr. John Woodside, 
A. M. I. C. E., Belfast, for the lighting of the town. The full dis- 
cussion of the scheme was adjourned till the September meeting. 


Radceliffe.—O wing to the large and increasing number 
of users of electricity in Radcliffe, an extension of the public 
generating works has become necessary, and the U.D.C. has decided 
to apply to the L.G.B. for permission to spend £13,000 on addi- 
tional plant. 


Scunthorpe.—The U.D.C. has appointed a committee 
to consider what steps shall be taken with reference to the E.L. 
order, which expires at the end of the year. 


South Shields,—The T.C. оп the 7th inst. adopted a 
recommendation by the Electrical Committee that the existing 
charges for energy for power purposes be abolished, and that the 
following reduced charges be substituted :—14d. per unit for the 
first 5,000 units per quarter, and 1d. per unit for ail afterwards per 
quarter, less 24 per cent. discount. . 


Stalybridge.— A loan of £3,908 for electricity purposes 
has been applied for by the Stalybridge, Hyde, Mossley and Dakin- 
field Tramways and Electricity Board. 


Thornhill.—The Electricity Distribution of Yorkshire, 
Ltd., having informed the U.D.C. that they intend applying for a 
p order for electric lighting, the Council has decided to apply 
or its own order. 
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Warrington.— The R. D.C. on August Sth discussed the 
ppm of Warrington T.C. to apply for a prov. order for E.L. 

e Burtonwood P.C. asked the Council to oppose the application, 
and it was decided to oppose “ апу attempt to get a general order 
giving the T.C. the monopoly for the supply of electricity in the 
district." ; 

The T.C. has decided to apply for a loan of £3,070 for exten- 
sions at the electricity station. 


Wednesbury.—The electricity department is to proceed 
with various extensiona of the cables to enable the new system of 
supply to be introduced when the proper time arrived. Tenders 
are to be accepted for erecting a new etation and for new 
machinery. The building to be erected is to be sufficient to pro- 
vide for the extensions which it is hoped will become necessary in 
the immediate future. 


Wigan.—At the meeting of the T.C. on August sth, 
Alderman Ashton moved tbat in future the management of the 
Electric Light and Tramways Department be delegated to two 
separate committees. Councillor Taylor (vice-chairman of the com- 
mittee) intimated that he declined to serve on either committee. 
He then walked out of the chamber. The two new committees 
were then appointed, and the following resolution was agreed 
to :—'' That the Local Government Board or the Board of Trade be 
requested to hold a local inquiry into the working and financial 


position of the Wigan electric light and tramways from their 
inception." 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The tramway accounts for the past year 
are as follows:—Revenue £72,605 (increase £2,098); working 
expenses, £40,434 (decrease £250). £13,422 has been placed to the 
credit of renewal fund, the largest sum that the committee has, во 
far, been able to put to it. 


Blackburn-Accrington. — Arrangements have now 
been completed for the inter-running of electric cars between 
Blackburn and Accrington. The electrical energy is supplied by 
Accrington, which collects the fares and meets Blackburn by paying 
fourpence for every mile covered. 


Bradford.—Lieut.-Col. E. Druitt, R. E., held a Board 
of Trade inquiry at Bradford on August 6th, into the tramway 


accident which occurred on the previous Wednesday. The inquiry 
was private. 


Burnley.— Electric tramways are now being utilised as 
royal mail coaches. The Postmaster-General, at his request, has 
been furnished with a quotation for the conveyance of mails on 
the cars between Padiham and Burnley and Brierfield and Burnley, 
the figure named being at the rate of £35 per annum— the mails to 


mi T on and removed from thecars at the termini by the postal 
officials, 


Continental Notes. — GERMANY.— The question of 
utilising the water-power available in Bavaria will again be 
brought before the Diet for consideration on the forthcoming 
re-assembly. It is calculated that no less than 700,000 H.P. can be 
obtained from Bavarian waterways, the most important being the 
Alz, the Walshensee and the Lech, and it is suggested that 
200,000 E.P. should be reserved to the State for the working of the 
southern railways. According, however, to a memorial which has 
been prepared for the information of the Diet by the Ministry for 
Railways, a reservation of only 92,000 н.р. is now proposed for the 
electrical working of railways. The memorial submits that the 
remunerativeness of electric railway operation appears to have 
been established, and it is foreshadowed that by the adoption of 
this method of locomotion an annual economy of £350,000 would 
be realised in the working of the southern railways in Bavaria. 
If the Diet should decide in favour of the introduction of electric 
traction on these lines when the memorial is discussed in the 
autamn, the Government will proceed with the preparation of 
definite plans for the establishment of bydro-electric works. In 
the meantime the proposal of the Baden Aniline and Soda Works 
Co., which contemplates the erection of works for the extraction of 
nitrogen from the atmosphere, remains in abeyance owing to the 
difficulties of making arrangements for the acquisition of water- 
power for the purpose. The Siemens Co. is now also credited with 
the promotion of a scheme having a similar object in view in con- 
nection with the utilisation of the water-power of the Alz. 

AusrnIA- HUN GART.— The American Consul at Prague, in a recent 
report on the electric lines of Bohemia, states that the official 
returns just published show the following results regarding the 


traffic and receipts of the electric street railways of Bohemia for 
the year 1906 : — 


No. of 

passengers. Кесеірів. 
Prague г z 27.895, 280 8724,34 
Prague-Luben .. 1,742,543 53.207 
Aussig 2,411,589 46,905 
Gablonz .. 1,741,580 83,656 
Marienbad ds ix ix 1,351,673 14,715 
Pilsen. 5 T is T 1,085,942 28,767 
Reichenberg. Ex m 2,615,988 67,694 
Teplita Eichwald Hn T 1,696,061 47,253 


In Prague the passengers carried during the year 1906 showed an 
increase of pearly 4,000,000 persons as compared with 1908. 


Darwen.—It is reported that a writ has been issued 
against the Darwen Corporation by a firm of tramcar manu- 
facturers, who allege that their patents are being infringed in the 
regenerating apparatus used by the local Corporation. Application 
“ to restrain’ has been made to the High Court, but the Council 
bas entered appearance. At present three of this class of demi-car 
are used on the Darwen tramways. They have proved very popular 
with the inhabitants. | 


Llandudno-Colwyn Bay.—On Friday last trial trips 
were run between Penrhyn Hill and Rhos-on-Sea. The cars ran 
satisfactorily, but it is stated that the B. of T. will not grant the 
necessary certificate to carry passengers until the cars are provided 
with hand-brakes in addition to the Westinghouse brakes. 


London.— L. C. C.—Iu view of the danger resulting from 
the employment of men as drivers who are physically unfit for 


their work, the Council has called upon all the drivers to undergo 
medical examination. 


Manchester.—^ince April Ist the electric tramway 
takings have amounted to no lese & sum than £281,000, or an 


increase of £21,000 over the same period (four and a-half months) 
of last year. 


Iusselburgh.— It appears that there is no prospect of a 
friendly termination to the strike of tramway men, which began on 
the 1st inst.; Mr. Hunter, the manager, recently stated that after 
the conduct in which they bad indulged, the strikers would not be 
reinstated on any terms. Several members of the Corporation 
sided with the men, and endeavoured to remove the police pro- 
tection from the depót and the six cars which were kept running. 
The drivers were stoned on several occasions. 

The company has refused to go to arbitration. Several men 
have been arrested for obstruction, and convicted. 


Х.Е, Railway.—According to a Newcastle newspaper, 
the electrification of the South Shields and Sunderland to New- 
castle section of the North-Eastern Railway is now definitely under 
consideration. The engineers will inspect the route and prepare 
their report at an early date, and the decision of the company will 
be known in November. 

In the course of his speech to the half-yearly meeting 


- of this company, the Right Hon. John Lloyd Wharton, in 


referring to the electrical sections, said that with regard to 
electric train working, to which he had alluded at previous 
meetings, the account was satisfactory. The cost of electric 
train working showed a slight increase, due to their having 
run a larger number of trains and car-miles, but the receipts ahowed 
& more than corresponding increase, and the takings had now got 
back to nearly what they were five years ago, when their com- 
petitors—the electric trams—began to run. That was a very satis- 
factory result. 


Salford.—Mr. G. W. Holford, general manager of the 
Corporation tramwaye. has just presented his annual report, in 
which it is shown that the work of this department continues to 
grow. There were nearly two million more passengers carried in 
the year ending March last than in 1905-6, the total being 
43,614,123. The receipts amounted to £231,908, as compared with 
£223,032. The net profit amounted to £27,589, which represents an 
advance of £5,587. 'l'he amount contributed in reduction of rates 
remained the eame as in the two preceding years—£13,000; but 
the unusually large sum of £14,889 was transferred to the depre- 
ciation and renewals fund. The year 1906-7 was the first period 
in which no fatalities occurred in connection with the tramways. 
Two persons were killed in the preceding year, and it is interesting 
to note that this is at the rate of only one in every 20,900,000 
passengers carried. There are now 177 cars in use. 


Southampton.—The total receipts of the Corporation 
tramways for the past year amounted to £51,004, and the total 
expenses, including interest £6,434, and sinking fund £5,192, to 
£50,842, leaving a balance of £162. New capital expended during 
the yenr amounted to £1,151. The car-miles run were 1,143,085, 
and 9,437,396 passengers were carried. 


South Lancashire.—The Farnworth U. D. C. has given 
permission to the South Lancashire Tramways Co. to make a 
junction between their line in Egerton Street, Moses Gate, and the 
terminus in Bolton Road, Moses Gate. <A deputation of the U.D.C. 
has been appointed to see Mr. Salter, manager of the South Lanca- 
shire Tramways Co., re the line of tramway to Little Hulton. The 
company's powers to construct tramways to Little Hulton will 
lapse in a few weeks, unless exercised. 


South Shields,—At a meeting of the T.C. on the 7th 
inst. several reports were submitted as to extensions of the 
Corporation’s tramways system. Tne borough surveyor estimated 
the cost of construction of permanent way and track, &c., of an 
extension along Bertram Street to a terminus near Corstorphine 
Town at £2,590, while an extension from Eddon Street to Green 
Street was put down at £8,980. For special engineering work 
£1,875 was put down, and the electrical engineer estimated the 
cost of the electrical equipment for the whole extension at £2,300, 
and for the Bertram Street seotion at £600.—The report was 
referred te a Sub-Committee. 


(Continued om page 208.) 
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THE ELECTRIFICATION OF THE HAMMERSMITH AND CITY SECTION 


Tur Royal Oak sub-station is equipped with four 400-Kw. 
traction motor-converter seta, worked in parallel with a 
oattery having a one-hour discharge rate of 1,680 amperes, 
The sub-station 


in conjunction with reversible boosters. 


also contains two 200- 
Kw. motor-convertera 
for р.с. lighting and 
power purposes. 

The Shepherd's Dush 
sub- stat ion, as shown in 
the accompanying illus- 
trations, is equipped 
with seven 400-Kw. 
traction motor - con- 
verters worked іп 
parallel with a battery 
having a one-hour dis- 
charge rate of 810 
amperes, in conjunc- 
tion with reversible 
boosters. 

The Old Oak Com- 
mon sub- station is 
equipped with one 
400-Kw. and two 200- 
KW. motor - converter 
sets for p.c. lighting 
and power purposes. 

From each of the 
three sub-stations H.T. 


Fra. 18.—SnzzPHERD's BusH SUB-STATION; PEEpLES MoToR-ConvERTERS, н.т. 


OF THE GREAT WESTERN RAILWAY. 


(Concluded from page 228.) 


feeders are run to the various distributing centres. All 
three sub-stations are designed so that they may be 
developed on the same lines. 

The Royal Oak sub-station, which is typical of the others, 


Fic. 17.—SBHEPHEBD'S BusH SUB-STATION; L.T. SWITCHGEAR TO THE LEFT. 
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is built in three bays; 
the motor-converters 
and reversible boosters 
are placed in the 
centre bay, over which a 
10-ton hand- worked 
travelling crane is pro- 
vided, and the side 
bays house the H. and 
ыт. switchgear, At 
one end of the н.т. 
switchboard a trans- 
former room is pro- 


. vided, which forms one 


of the distributing 
centres, and is equipped 
with static trans- 
formers for supplying 
A.C. at 220 volts for 
local lighting, including 
the lighting of the sub- 


station. Next, to the 


transformer room a 
workshop is provided, 
and adjoining is the 
battery room. 

F 
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The reversible boosters, of the well-known Highfield type, 
are in duplicate, the continuous capacity of each being 
130 Kw. (fig. 19). The battery consists of 290 of the. 
Tudor Co.’s cells (fig. 25, p. 266). 

The H.T. switchgear is generally similar in construction 
and design to the Park Royal н.т. switchboards, which have 
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Fic. 19.—SnBxzPBZEBD's BusH Susp STATION; HIGHFIELD REVERSIBLE BOOSTER AND 


BOOSTER BSWwITCHBOARD, 


been described previously. The incoming н.т. feeders are 
connected to the centre of tbe board, the traction motor 
converters being connected to the one end, and the lighting 
converters and the H.T. distributors to the distributing 
centres, to the other end. The н.т. distributors and the 
lighting motor-converters are connected to an extension of 
the upper set of main bus-bars. The latter can be divided 


Highfield reversible boosters. The L.T. machine and feeder 
connections are of bare copper rod, supported by porcelain: 
insulators. : 

The motor-convertera are normally started up from the 
н.т. side, but the 400-kw. traction motor-converters can 


also be started up from the р.с. side from the battery. The 


р.с. machines are con- 
nected to the bus-bars 
through reverse current 
circuit, breakera. 

A feature of special 
interest is the method 
of using the battery 
not only to equalise 
the load on the motor- 
converters, and there- 
fore on the main H.T. 
generators, by taking 
the peaks of the 
traction load, but also, 
in cases of emergency, 
for maintaining both 
the alternating and 
direct-current lighting 
supply. The arrange- 
ment is such that 
when the H.T. supply 
to the sub-station is 
interrupted the battery 
can run the motor- 
converters X reversed, 
taking current оп 
the р.с. side and 
delivering high- 
tension alternating 
current to Ње н.т. 
switchboard, from 
which it is  trans- 
mitted, as before, 
to the lighting dis- 
tributing centres. In case the traction load is too great 
to be maintained by the battery under these conditions, a 
maximum automatic circuit-breaker, connected between the 
battery and the track feeders, is arranged to open at a pre- 
determined amount. A resistance is connected as a shunt 
across the terminals of this circuit-breaker, so proportioned 
that when the circuit-breaker is opened sufficient current 


Fic. 20.— Vrgw BEHIND AUXILIARY 3-PHASE SWITCHBOARD, 


into two sections, and are arranged so that either can be 
shut down without cutting off the supply from any dis- 
tributing centre. The main н.т. feeder switches are pro- 
vided with time-limit overload and instantaneous reverse 
current. relays, the н.т. distributor switches, and all the 
H.T. motor switches with overload relays. 

The L.T. switchgear is divided into four sections, controlling 
respectively the traction circuits, lighting circuits, a milking 
booster and its connections to the battery room, and the 


Fic, 21.— Vrgw oF INTERLOCKING GEAR BEHIND н.т. BOARD. 


can be supplied to the trains to keep the lamps alight until 
the power for driving the trains can be supplied again. 

The negative bus-bar of the traction switehboard is 
connected to earth through a resistance which allows about 
100 amperes to pass when the positive side of the system is 
earthed, owing to accidental connections to the conductor 
rails on the track or in any other way. 

The distributing centres consist of brick chambers, the 
usual dimensions being about 20 ft. x 12 ft. x 9 ft. high. 
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Two H.T. distributors are carried from one or other of the 
sub-stations to each distributing centre, being connected 
at the sub-station end by a maximum-current automatic 
cut-out. Опе of these н.т. distributors is connected to the 
left-hand section and one to the right-hand section of the 
sub-station bus-bars. Where more than one centre is fed by 
one pair of feeders leaving the sub-station, the distributing 
centres are worked in parallel. At the distributing centre 
each feeder is connected through a hand-operated oil-break 
switch to the primary windings of a group of three single- 
phase step-down transformers. The three transformers of 
each set are connected in delta on both the primary and the 
secondary sides. The secondaries from each set are connected 
through an automatic switch to a set of L.T. bus-bars. The 
two groups of transformers in each distributing centre are, 
therefore, only connected in parallel on the L.T. side. The 
normal ratio of transformation is from about 6,300 to 110 
or 220 volts. In order to avoid the expense of having a 
man at each distributing centre, to change over from one set 
of transformers to the other in case of failure or other 
trouble, it is arranged that the whole of the distributing 
centres can be controlled from one or other of the three 
sub-stations. This is accomplished in the following way :— 

As the primaries and secondaries of the transformers must 
always be in phase, there is no difficulty in paralleling at the 
distributing centre by means of the automatic cut-in switch 
which connects each set of transformers to the L. T. bus-bars 
on the secondary side. As soon as one set of transformers 
is energised from the sub-station, the automatic switch is 
closed on the L. T. side by a solenoid made alive from the 
transformers ; the solenoid is then cut out of circuit, the 
L.r. switch being held closed by a catch. The latter is 
tripped by a no-voltage coil coming into action when the 
set, of transformers is de-energised. 

An Andrews discriminating transformer is connected, so 
that when only one set of transformers is delivering power 
to the bus-bars a relay circuit is brought into action, which 
open-cireuits the tripping coil of the L. T. automatic switch 
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Fia. 22.— END VIEW or H.T, SWITCH CELLS, IN SUB-STATION. 


of the other, or idle, set of transformers, and so disconnects 
them. With this arrangement it is therefore possible to 
switch in or out from the sub-station either set of trans- 
formers in any order, paralleling them when required for 
changing over, or for taking the peak load. The high- 


tension switchgear at the distributing centre, shown in 
fig. 24, is of a very simple nature, and is contained in stone 
cells with iron doors, placed at the end of the distributing 
centre remote from the entrance. 

The two sets of transformers are placed one on each side 


Fig. 23.—r.T. GEAR IN DISTRIBUTING CENTRE. 


of the chamber, are air-cooled without cases, and are sup- 
ported by wheels on rails. 

The L. T. switchgear (fig. 23) is carried on a steel frame- 
work, which entirely screens off the transformers and the 
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Fic. 24.—H.T. GEAR IN DISTRIBUTING CENTRE, 


H.T. circuits, a door being provided in the centre to give 
access to the н.т. end of the chamber. 

Between the generating station, the sub-stations and the 
distributing centres about 37 miles of H.T. three-core cable 
and about 14 miles of I. T. concentric cable have been laid, 
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in addition to between 8 and 4 miles of single L. r. cable 
used in the form of jumper cables in connection with the 
conductor rails. | 

The three-phase current is transmitted from Park Royal 
by six H.T. feeder cables as far as an inspection chamber 
adjoining the sub-station at Old Oak Common. From this 
point five H.T. feeders are carried on to another inspection 
chamber at Westbourne Park. From Old Oak Common 
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Fic. 25.—Sup-staTIon BATTERY, ROYAL Oak. 


inspection chamber two н.т. feeders supply the Old Oak 
Common sub-station. From the Westbourne Park inspection 
chamber four H.T. feeders are carried to sapply Royal Oak 
sub-station, and three to supply Shepherd’s Bush sub-station. 
The inspection chambers referred to above are small brick 
buildings, in which a simple arrangement of plugs and 
switches is provided, so that each sub-station can be supplied 
direct from Park Royal and also from one of the other two 
sub-stations, and so that any incoming feeder can be joined 
to any outgoing feeder. In this way it is possible to keep 
one or more cables as spare in any section, and to connect them 
to the spare cable in the next section or to any other sub- 
station as may be necessary. 

The conductor rails on the Hammersmith and City 
Railway, and the lines in connection with it, are fed by 
concentric cables from the sub-stations at Royal Oak and 
Shepherd’s Bush, four 1:25 вд. in. cables being laid from the 

former, and six 1°25 sq. in. cables and two 75 sq. in. cables 


up and down relatively to each other when trains are passing, 
owing to the spring in the sleepers and in the road bed. 

At intervals of about 180 ft. the conductor rails are 
anchored by means of special insulators. 

The bond terminals are expanded into the conductor rails 
with the aid of hydraulic presses. 
At points and crossings the different lengths of conductor 
rail are connected together by rubber-insulated, lead-sheathed 
and armoured cables buried direct in the ground, each end of 
the cable being sealed in a porcelain terminal cap from which 
a solid copper rod projects. To this projection two flexible 
copper bonds are clamped, the other ends of the bonds being 
expanded into the conductor rail. Any jumper cable can 
thus be at once disconnected by the removal of two bolts 
in the clamp. The accompanying fig. 25 shows the general 
arrangement of one of the terminal insulators. 

At each sub-station the negative conductor rail is connected 
to earth through a resistance. 


Fic. 26.—IsTERIOR OF GREAT WESTERN AND METROPOLITAN 
RaiLWAYS ELECTRICAL COACH. 


Cross-bond pillars, operated from signal cabins, are placed 
at various pointe on the line, usually near a station, for the 
purpose of connecting the conductor rails of the “ ор” line 
with those of the “ down " line. 

Section insulators are placed at certain points. A section 
insulator consists of a 315-ft. length of conductor rail 


(in the positive and in the negative), separated from the 
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Fic. 27.—Мотов Солон, Great WESTERN AND METROPOLITAN RAILWAYS JOINT ELECTRICAL STOCK 


from the latter sub-station. The two 75 sq. in. cables 
supply overhead conductors in the car-sheds at Hammer- 
smith, as well as the conductor rails outside them. 

The two conductor rails are of an inverted channel section, 
resting at intervals not exceeding 10 ft. on iron-capped 
porcelain insulators, as shown in fig. 29. Тһе insulator ів 
fixed to the sleeper by small clamps and coach screws. This 
design leaves the conductor rail and insulator free to move 


conductor rails:on the same line at each end by а 3-in: gap 
which is filled in with a hard-wood block, but normally 
connected to the conductor rails by a removable copper strap. 


‚А section switch pillar also provides for coupling up the two 


Sections. | 

At the electrical boundary at Bishop’s Road two discon- 
necting pillars are provided, one for the “ up” line and the 
other for the ** down" line. The switches are kept open at 
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all times except when it is arranged that, under emergency, 
the two systems can be connected together. The opposite 
end of each section ineulator at the boundary has the poei- 
tive and negative conductor rails respectively connected up 
through resistances, instead of by the copper straps used at 
other section insulators. The resistance is only in circuit 
as a train passes from the Great Western line to the 
Metropolitan lines, or vice versa, and is required to prevent 


Fic. 28.—Vigws or STANDARD CABLE TERMINAL; HAMMERSMITH 
AND Orry RalLwax. 


an excessive rush of current from one system to the other. 
Under the emergency referred to above, the resistances can 
be short-circuited by copper straps. 

For the service between Hammersmith, Kensington 
(Addison Road), Aldgate and Whitechapel, twenty electric 
trains have been provided by the Great Western and Metro- 
politan Railways. The cars are of the closed vestibule type 
with doors only at the ends and sides of the vestibules, six 
cars composing one train. Each car is carried on two four- 
wheel bogies, those of the front and 
rear cars each being equipped with two 
motors. The train has a total seating 
capacity of 320 passengers, with ad- 
ditional room for about 160 passengers 
standing, making a total passenger load 
of 30 tons, while the train iteelf, un- 
loaded, weighs about 174 tons with 
electrical equipment complete. | 

The electrical equipment is of he 
B.T.-H. *M" multiple control type, 
the eight motors on the train being 
controlled from either end of the 
train. Positive and negative train 
cables have been fitted throughout 
the train as well as the 10-core i Г 
multiple control cable, іп order to К 
avoid interrupting the supply of current 
to the motors and to the lights in the 
train where gaps occur in the conductor rails. The eight 
motors are capable of accelerating a fully-loaded train at the 
rate of 1:6 ft. per second per second with a track voltage of 
600. the momentary maximum current per motor not ex- 
ceeding 320 amperes, while the average maximum is about 
280. The motors are capable of 5 a train speed of 
40 ft. per second within 40 seconds of the start, and the 
energy consumed on the trip from Hammersmith to Aldgate 
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and back does not exceed 75 watt-hours per ton-mile. 
Westinghouse air-brakes, with motor-driven compressors, are 
fitted to the trains, as well as hand brakes in the motor-cars. 

New train-sheds have been built by the G.W.R. Co. at 
Hammersmith. A large shed takes fifteen trains, and a 
small one five trains. At the side of the small shed two 
roada run into a repair shed. Electric current is supplied 
to the trains throughout the sheds by means of positive and 
negative overhead trolley wires. ‘Travelling collectors te 
which are attached grooved rubbing contacts collect the 
current, which is conveyed to the trains by means of two 
flexible cables bound together with leather braiding, and 
reinforced by a stranded steel wire. To the bottom ends of 
the cables are attached the standard train cable plugs, which 
allow a connection to be made to either end, or either side, 
of any car. 

The repair shop is fitted with a 15-ton three-motor elec- 
tric crane running the whole of its length. The crane con- 
trollers are operated by ropes from the floor level, springs 
being fitted to return each controller to its off position 
as soon as the ropes are released.  . f 

Wheel and axle-turning lathes have been installed, as well 
as smaller lathes, drilling and shaping machines, and other 
tools required for carrying out all ordinary running repairs. 
The two large lathes are each driven by a separate motor of 
the three-phase squirrel-cage type: the smaller tools are 
worked in groups from overhead shafting driven by similar 
motors of various sizes. 

A very complete system of telephonic communication has 
been provided. At the generating station and each sub- 
station an exchange switchboard is installed, and is in 
communication with each of the distributing centres, railway 
stations, signal cabins and section switch pillars. In addition 
to the exchange switchboards, three telephone instruments 
are installed at the generating station, and at each of the 
three sub-stations, for direct communication between the 
main H.T. switchboards. | 

Messrs. Kennedy and Jenkin, as consulting engineers to 
the Great Western Railway Co., were responsible for the 
whole of the generating and distributing equipment, the 
electrical equipment of the track, and, jointly with Mr. 
Thomas Parker, consulting engineer to the Metropolitan 
Railway, for the electrical train equipment. 

The buildings, permanent way, and rolling stock were 
constructed under the supervision of the company. 

'The principal contractors were a8 follows :— 


Babcock & Wilcox, Ltd. Boiler plant. 
Spencer & Co., Ltd Coal- handling plant. 


Electric Construction Co., Ltd. Steam generating plant, three- 
phase motors and transformers, 
L.T. switchgear and boosters at 
sub - stations, switchgear and 
transformers at 
centres, &c. 


distributing 


Fig. 29.—Views or PosiTIVB Вап, INSULATOR; HAMMERSMITH AND City RAILWAY. 


British Thomson-Houston Co., Switchgear at generating and sub- 


Ltd. stations, and train equipments. 
Aiton & Co. Pipe work, pumps, tanks, water- 
softening and oil - separating 
plant. 
Siemens Bros. & Co., Ltd. H. and L.T. cables. 
Bruae Peebles & Co., Ltd. Motor converters. 


Tudor Accumulator Co., Ltd. ке batteries. 
R. Wi Blaekwell & Go., Ltd. e tools, and overhead equip: 
ment of train shed. 
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Westminster Engineering Co., Motor, lighting, telephone and bell 
Ltd. circuits, &c. | 

The Metropolitan Amalgamated Rolling stock. 
Railway Carriage & Wagon 
Co., Ltd. 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 262.) 


Silksworth.—Lieut.-Col. Von Donop, R.E., held a 
B. of T. inquiry at Philadelphia, County Durham, on the 8th inst., 
into the two tramway accidents which occurred on tre Mill Hill 
(Botcberby) Bank, near Silkewortb, on July 29th, whereby 13 
persone were injured. The Inspector visited tbe scene of the 
accidents, and afterwards examined the broken cars. James 
Goodwin, the driver of the first car which left the rails, said that 
in accordance with the B. of T. regulations, he brougbt his car to a 
Stop at the top of the bank, and on receiving the eignal from the 
conductor he started again. He put the controller handle to the 
third notch of the magnetic brake and allowed the car to get а 
suitable speed for that notch. He found the car was not taking 
the brake, and he put the controller back in the off position. He 
then applied sand, and found that the wheels were revolving, where- 
upon he applied the magnetic brake to the first notch, but there 
was no braking whatever. As the car was gaining speed, he reversed 
the motors and the switch “blew.” He then tried the hand-brake, 
but all to no purpoee, and the car, which was travelling at about 
30 miles an hour, left the line after taking the curve, and ran into 
a wall. He admitted that he did not carry out the rule requiring 
drivers to apply the magnetic brake at the first notch when 
descending hills, after the car had been brought to rest on the top 
of the hill. H. Frazer, driver of the second car, said tbe wheels 
skidded in consequence, he thought, of the greasy rails. Charles 
Trott said the brake gear of the car concerned in the first accident 
was repaired just before the accident. Mrs. Brydon, a passenger, 
stated that the first car did not stop at the top of the Bauk. After 
hearing other evidence, the Inspector said he thought they migbt 
accept the statement that the first car did stop as was required. 
The inquiry then closed. 


Stalybridge.—The Stalybridge, Hyde, Dukinfield and 
Mossley Joint Tramways Board, finding themselves recently rather 
Bhort of steam plant, have decided to put down another large boiler 
with superheaters and pipe work, and three mechanicalstokers. In 
addition they have contracted for new economisers. 


Stockport.—The financial report of the T.C. for the past 
year shows that the electricity department contributed £2,000 in 
aid of the rates, the profits being £1,850 more than last year, and 
the tramways aided the rates to the extent of £4,000, or £2,500 
more than last year. The total income of the tramways was 
£50,127, and the gross profits £24,908. | 

The electric tramways аге to be extended to Reddish. 


Turton.—The U.D.C. has decided not to proceed with 


the suggested electric tramway scheme, owing to the prospective 
charge on the rates for a number of years. 


ee 


TELEGRAPH and TELEPHONE NOTES. 


Cable Items.—The length of the Dakar (Senegal) 
Fernando de Noronha cable is stated to be 1,620°805 nautical 
miles. 

The Compagnie Francaise des Cables Telégraphiques has 
altered the landing of the Cayenne-Pinheiro section, which now, 
at the Brazilian end, is at Salinas. 


Morocco.—On the 5th inst. the French Administration 
announced the opening of a new telegraph office at Oudjda, Morocco, 
which has been connected with the Algerian landlines. 


New Land Line.—A direct telegraph line between 
Budapesth and Constantinople is to be opened to-day. It will 
give, in connection with the present direct wire between London 
and Budapesth, an entirely new direct telegraphic connection 
between London and Constantinople. It will also create a 
new connection to points beyond the Turkish capital, as far as 
Fao on the Persian Gulf, thereby greatly improving tele- 
graphic communication between London and Asia Minor and 
British India, 


Overhead Telegraph Wires.—The vexed question of 
telegraph wires and posts in the Metropolitan area is to be brought, 
by way of an appeal, by the Postmaster-General before the Railway 
and Canal Commission. The lines which form the subject matter 
of the dispute are in Plumstead and Eltham. In the case of three 
roads the Woolwich Borough Council decided to refuse permission for 
the erection of overhead wires on the ground that the wires would be 
unsightly and objectionable, and the poles would form an obstruc- 
tion to the footway, but in respect of the remaining roads it was 
willing to consent to overhead wires, on condition that the poles used 


were sightly iron poles, not less than 30 ft. high, placed at intervals 
of 70 yds., the wires to be placed underground when a sufficient 
number of bona fide telephone subscribers using the wires had been 
obtained. The matter came before Mr. Hutton, police magistrate, 
as arbitrator under the Telegraph Act, 1878. The magistrate 
viewed the roads in question, and after hearing witnesses for the 
P. M G., decided, without calling upon the Borough Council to 
submit evidence, that the wires in Eltham should te placed under- 
ground, but that the lines in Plumstead should be allowed overhead 
on the conditions named, until 24 wires had been placed on the 
poles. In the case of Arn Street, the magistrate allowed creosoted 
wooden poles instead of sightly iron poles. The Postmaster- 
General considered the result of the arbitration of eo much im- 
portance ав to necessitate an appeal against it to the Railway Com- 
missioners. Woolwich Council was the first authority in London 
to obtain a magistrate’s decision upholding the objection to over- 
head wires and wooden poles, when it was proposed to erect them 
in some of the ronds on the Abbey Wood Estate. In that case, 
however, the magistrate allowed the overhead telegraphs subject to 
certain conditions. ' i 


Swansea Telephones.—On Saturday last the transfer 
of the municipal telephone system to the National Telephone 
Co. was concluded, the amount paid by the company being 
£26,936, equal to the total outlay on the system. The company 
will later pay the Corporation a further sum as intercst for the 
period since the agreement was settled. 


Sydney- Melbourne Telephone. — The trunk line 
between these cities has been completed and opened to traffic. 
The charges are: Ordinary rates (в. for three minutes; deferred 
conversations (at night) 4s.; Press rates, 3s. for three minutes. 


Telegraphic Interruptions and Repairs :—' 


OABLES, InrzRRUPTRD, REPAIRED, 
Curacao-La Guayra | С1овей. . sé sè 


ee Jan. 18, 1906 oe ee 
Curacao-Maracai 


Reissa-Issa and Reissa-Yemani (Yemen) .. .. Oct. 22, 1903. 
Tarifa-Tangier ee ee ee ee ee ee Jan. 18, 1904 ee ee 
Port Arthur-Chifu (Closed) .. - ae 5 

Garachico-Santa Crus ee ee eo ee 
Las Palmas-Arecife 4 4 в e 


Curacao-Coro 


. 

. e 
LE 
E 
ч; 
p 
W- 
i 
. 

е 

ө 


.. Aug. 18, 1906 .. € 


Brest-Dakar à .. July 22, 1907.. Я 

Gibrultar-Tangier .. July 29, 1907.. Aug. 5 

Accra- Lagos .. Aug. 11, 1907. vi 

Lagos Bonny .. Aug. 11, 1907 .. 
LANDLINES, 

Puerto - Barrios eo e E е eo ee Aug. 2, 1909 .. ee А 


Telegraphists' Strike in U.S.A.—A serious and widely 
extended strike is in progress in the United States. The operators’ 
trade unions have been seething with disaffection for some time 
past, and on the 8th inst the discharge of an employé at Los 
Angeles for delaying messages brought matters to a head. The local 
telegraphists went on strike, and their action was quickly imitated 
in many other towns in the middle west. No fewer tban 800 
operators belonging to the V/estern Union Telegraph Co. struck 
work in Chicago at midnight on the Sth inst., because 70 of their 
number were discharged for refusing to receive messages from non- 
union operators who took the plave of the strikers at Los Angeles, 
and tbe operators in Denver, Kansas City, Helena and Salt Lake 
City followed suit on Friday, to the number of 1,500 men in all. 
They demanded an eight-hour day, with a rise of 25 per cent. in 
wages. By Sunday 50 towns were involved, and the employs of 
the Postal Telegraph Co. were drawn into the movement, between 
4,000 and 5,000 men being out. The New York telegraphists met 
in conference to discuss the situation, and on Monday they also 
came out, in defiance of the orders of their union. Naturally, 
enormous inconvenience was caused to the business world, and Press 
messages were brought almost to a standstill. The union, which is 
cordially supported by other industrial unions, has enormous 
resources at its disposal, and the number of non union telegraphists 
available is very small. After New York had joined the fray, the 
strike became general, and it was feared that the railway tele- 
graphists would be affected. The average wages of a first-class 
operator are said to be £20 a montb, ordinary operators receiving 
£3 a week, and women £2. Press Association men are demanding 
£6 a week, and an eight-hour day; for night duty they ask £7 a 
week. 

On Wednesday last it was reported that the strike was general 
throughout the States, and had spread to Canada, affecting Montreal 
and Toronto. The railway staffs are remaining at work, but have 
flatly refused to transmit commercial messages, although the rail- 
ways are bound by contract to forward them. 

A previous strike on the part of the operators of the Western Union 
and Postal Telegraph Companies at Oakland and San Francisco, Cali- 
fornia, was settled last month by their return to -work on the old 
terms. A committee of arbitration was to discuss the conditions of 
service. 

Official notice of delay has been issued on telegrams to Alabama, 
Colorado, Illinois, Louisiana, Mississippi, Missouri, Montana, Ten- 
nessee, Texas and Utah. 


Uruguay.—The British Minister at Monte Video, in 
a recent report on the trade of Uruguay, states that the number of 
telegraphic messages sent in 1906 through the 45 offices was 
191,698, being 23,190 in excess of those sent during the previous 
year, and the receipts amounted to $80,810 (£17,194), being an 
increase over last year's receipts of $23,190 (£4,934). There are 
7.917 km. of telegraph lines in Uruguay. The telegraph rate from 
Uruguay to the United Kingdom by the Western Telegraph Co. 
vid Madeira is 48. per word. 2 . 
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Wireless Telegraphy.—A conference on the subject of 
wireless telegraphy was opened on June 11th at Melbourne, to 
consider the question of the system to be adopted for Australia. 

As the result of a long series of trials carried out by the French 
Post Office Administration, the Minister of Public Works has 
appointed an inter-Ministerial Technical Commission for the pur- 

e of organising the whole service of wireless telegraphy. It is 
hoped that this Commission, representing as it does the interests of 
all the departments concerned, will be able to arrive at results that 
will give to France a very complete and properly co-ordinated 
service of wireless telegraphy for land and sea service both in 
peace and war. 

It is reported that the Marconi station at Clifton, in Ireland, is 
now finished, and that the Canadian station at Cape Breton will 
be ready by the end of this month; communication bas already 
been established, and it is hoped to inaugurate a trans-Atlantic 
service in about a month's time. . The rates to be charged are 5d. 
a word for ordinary messages, and 24d. for Press messages, plus 
land charges in each case. 


a 
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CONTRACTORS’ COLUMN. 


OPENINGS FOR New BUSINESS. 


ATHERTON (near MANCHESTER).—New place of worship. Builders, Messrs. J. 
Lowen & Sons, Walkden. 


BALLYMENA (Co. ANTRIM).—New bank house for the Belfast Banking Co., 
T 8. P. Close & Son, architects, Donegall Square Buildings, 
ast. 


BARNSLEY.—Lock-up shops, stables, warchouses, &c., in Church Street. 
Senior & Clegg, architects, 15, Regent Street, Barnsley. 


(Srainroor).— Sunday - school premises. E. W. Dyson, architect, 10, 
Regent Street, Barnsley. | 


BENTHAM.—New factory for G. Angus & Co., hose-pipe manufacturers, 
Newcastle-on-Tyne. 


BLACKBURN.—Extensions proposed at Messrs. Jones, Bros., Hart Street. 
Dobby & Jacquard, furnishing works. 


BLACKPOOL.—A Carnegie library is to be built here. Write Borough Sur- 
veyor, Blackpool. 
Venetian café. Builders, Dryland & Preston, Littleborough, Roch- 
e. 
BLAENAVON.—New motor-house and laundry at Park House. Teather and 
Wilson, architects, Andrews’ Buildings, Queen Street, Cardiff. 


BOLTON.—Structural alterations at Hen and Chickens Hotel, Bolton. 
Extensions at Muagrave Spinning Co.’s Nos. 3 and 4 Mills. 
Proposed Municipal Sanitorium extension. 


BRADFORD.—New mortuary at Milton Street (£1,671). 
BRA V. Carnegie free library (£2,000), opposite Technical Schools. 


BRISTOL.—Converter station for the Corporation electrical department. H. 
Faraday Proctor, city electrical engineer. 


BURY.—Smallpox hospital for the Bury and District Joint Hospital Board. 


CARDIFF.- Warehouse at Ely Paper Works, for T. Owen & Co., Ltd. J. W. 
Rodger, architect, 14, High Street, Cardiff. 


CASTLE DONNINGTON (DERBYSHIRE).— Alterations and improvements at 
sewerage works. 


CHATHAM.—Seamen's Mission Church and Institute (£2,446). Messrs. Skinner 
are the contractors. | 


CLAYTON.—Roman Catholic elementary school (282 accommodation). 


CLECKHEATON.—Eighteen houses on Howard Park Estate. R. Castle & Son, 
architects, Bradford Road, Cleckheaton ; Robinson & Crowther, 
buiiders, Cleckheaton. 


CLIFTON (near York).—Extensions to the County Lunatic Asylum (£22,000) 
for the North Riding County Council. 


COLDSTREAM.—Residence in West High Street for Mr. George Carmichael. 
W m. Smith & Bon, builders, Coldstream. 


DARTFORD.—Bakery for the Dartford Industrial Co-operative Society, 98, 
Kent . W. Е. Albrow, secretary. 


New church for Christ Church parish. 


ECCLES.—Old silk mill at Patricroft being converted into & doubling mill for 
Patricroft Doubling Co., Ltd. Write Alderman J. Schofield, 
Mayor of Eccles, Lancs. 


EGHAM (Svcrrey).—Church room. W. Ralph Low, architect, Staines; J. 
Sleep & Sons, builders, Egham. 


EPPING.—Aisle tower, &c., for Parish Church (£8,200). 
7, Gray's Inn Square, W.C., architect. 


HALSTEAD (EssEx).—New girls’ high school for Essex C.C. 


HARROGATE.—Homes in connection with the Primitive Methodist Orphanage 
(£1,700). Holden & Hill, architects, Manchester. 


HENDON.—Addition to parish church. Temple Moore, 87, Old Queen Street, 
S. W., architect. 


HERTFORD. Pier of publie offices and shops for the T.C., at the Wash 
( 


HITCHIN (Hznrs)—New German Convalescent home on Benslow Hill 
. (£9,000. F. Newton, builder, Tilehouse Street, Hitchin. 


HORNCABTLE.—Kew school for the Governors of Queen Elizabeth's Grammar 
School, Horncastle. 


т 


G. Е. Bodley, 


HULL.—Extensions to Blenkin Street Schools for the Corporation Edacation 
Committee. J. H. Hirst, City architect, Town Hall, Hall. 


KENDRAY.— Alterations to hospital for Barnsley Town Council. 

KINGSTON-ON-THAMES.—Children’s home for the Guardians. J. Edgell, 
solicitor, Union Offices, Coombe Lane, Norbiton, Kingston-on- 
Thames. А 

LANCASTER (BenTHam).—Extensive factory. Cumberland Bros., builders ; 
Geo. Angus & Co., Ltd., Grainger Street W., Newoastic-on- 
Tyne, owners. 

LSICESTER.— Workhouse extensions; also & new receiving home for 
children. | 


LEVENSHULME (LAxca.)—Development of Burnage Hall Estate into Garden 
. City, 215 pairs of houses to be built, E.L. to be installed. T. II. 


Drinkwater, Levenshulme. 
LIVERPOOL. New Custom House, at the docks, for the T. C. 


LONDON (BALHAM).—Gymnasium. J. W. Falkner & Sons, 24, Ossary Road, 
S.E.. builders. 

(W.).—Shops, showrooms, &c., on sites of 40, 41, 12, New Bond 8treet* 
John Smith & Sons, Ltd., South Norwood, buiiders. 

(W.).—Alterations and additions to premises of Paquin, Ltd., dress- 
makers, Dover Street. 

(Mavraig).—Extensive alterations to 75. 
Foster & Dicksee, Rugby, builders. 

(WanpsworTH).—79 houses. Holloway Bros., 19, Belvedere Road, 
S. E., builders. 

(BALHAW.— Laundry. Rice & Sons, 15. Stockwell Road, G. E., 
builders. 

(Мовтн Lonpon).—Rebuilding Canonbury Tower for Marquis of 
Northainpton. 

(Bnox Dr.- Houses in The Avenue. H. Reeder, The Avenue. 
Brondesbury, N. W., builder. 

(FENCHURCH STREET, E.C.).—Oftices in Lloyd's Avenue. Holland 
and Hannen, Bloomsbury, W.C., builders. 

(OLD BROAD STREET, E.C.)—Premises for the Anglo-South American 
Bank (The Bank of Тагараса), on site of St. Peter Le Poer 
Church. 

(Gray's INXX Roap)..~Two new operating rooms are erecting at the 
Royal Free Hospital. 

(Loxpox Roan, 8.E.)—Shops. Johnson & Co., 79-99, Southwark 
Bridge Road, S. E., builders. 

(CHiswick).—Flats. Millman & Co., 159, High Road, Chiswick» 
builders. 


(East Ham).—Work at Pupil Teachers’ Centre, Wakefield Street. 
В. A. Batchelor, secretary, Technical College, East Ham, E. 


South Audley Street. 


LUDLOW.—Workhonse extensions, Guardians’ plans just approved by 


MAIDSTONE.—Business premises in High Street (22.668). Ruck & Smith, 
architects, Wick Street, Maidstone; R. Corben & Co., builders, 
6, Tonbridge Road, West Borough, Maidstone. 
MANCHESTER.—Congregational Institutional Church in Stretford Road 
(£25,000). 
(GonToN).—Business premises in Hyde Road. Manchester and 
County Bank, Ltd., Manchester, owners. 
MARCH. -New County Buildings for Isle of Ely С.С. (£3,500). 
NEWPORT (Mox.).—Rebuilding Newport Station, also doubling tunnel and line 
for G.W. Railway. 
NEW SEAHAM.—Working Men's Club (£2,500). 
NORTHWICH.—New Library on gite of present one. Sir John Brunner bears 
cost of buildings and equipment. 
. New Village Clubhouse at Weaverham, near Northwich, for Lord 
Barrymore. 
PAISLEY.—Consumptives' Sanatorium for the Parish Council. 
PONTYPRIDD.—Additions, &., to “ Ashgrove," Pontypridd, for Dr. Howard 
Davies; A. L. Thomas, architect, Church Street Chambers, 
Pontypridd. 
School to accommodate 250. Dr. Milton Jones, secretary, Educa - 
tion Offices, Municipal Buildings. А 
PORTH.—New church at Liwyncelyn Estate, Porth, site given by Captain 
de Winton, J. P., Maesllwoh Castle, Glasbury, Hereford. 
PRESCOT WRISrON). New hospital for the B. G. (£10,000). 
PRESTON.—Extensions st Bannister Halls print works, Walton-le-Dale. 
John Knowles, builder, Darwen. 
RAMSGATE (St. LAwRENCE).— Detached residence for Mr. Osmond, 3, 
Osmond Terrace, Whitehall Crescent. 8t. Lawrence. 
RICHMOND-ON-THAMES.—16 houses in Burlington Avenue. C. and J. 
Flower, Richmond-on-Thames. 
Villa residences. Greenwood & Co., 960, High Road, Chiswick. 


READING (CavxnsHaAx).— Depot buildings for the U.D.C. (£1,499). А.Н. 
Wyeth, builder, Reading. 


ROTHERHAM (MEXBOROTGH).—Business premises. W. T. Turner, architect" 
George Chambers, Market Hill, Barnsley. 


ST. ANNE'8 ON- THE-BEA (Laxcs.).— Eight semi-detached and one detached 
villas in St. Andrew's Road №. 8. Tompkin, owner. 


ST. HELENS (Parr).—Explosives factory at Derbyshire Hill. British Eleetrie 
Detonator Co., owners. 


SITTING BOURNE.—New Council schools (£4,000). 


STOCKPORT.—Large hall (£18,000) Potts, Son & Hennings, architects, St. 
George's Road, Boiton ; J osiah Briggs, builder, Canal Saw Mills, 


Btockport. 
TIPTON.—Minister's house for Primitive Methodist Church. 


WALKDEN.—New co-operative premises. J. Т. Proffitt, architect; Messrs. 
Coop Bros, Farnworth, builders, Bolton. 
Lord Ellesmere is having a new railway made at Little Hulton. 
Write Captain Hart-Davis, Bridgewater offices, Walkden. 


WIDNES.—New church for St. Mary’s Parish (12,000). 


WILLESDEN GREEN.—Shops in Walm Lane. G. A. Sexton, 42, High 
Road, Kilburn, architect. 


WORKSOP.—Chapel at Bt. Cuthbert’s College (£10,000 provided by Viscount 
\ Mountgarrett). 


WARE (Hzata).—Electric lighting building at Hailey Lane, Amwell. H. 
Tatton Sykes, owner. 


WORSLEY.—Fight model dwelling houses for Lord Ellesmere. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—January 8th, 1908. One common battery 
switchboard and 3.000 subscribers’ telephones (specification No. 166) 
for the Deputy Postmaster-General, Adelaide. Specifications can 
be seen at the Commonwealth Office, 72, Victoria Street, S. W. 


Austria.—August 3lst. The Austrian State Railway 
‘authorities at Czernowitz are inviting tenders for the establishment 
of an electric plant at the railway station in that town, for lighting 
and power purposes. 


Bourges.—August 30th. The Artillery Depot requires 
tenders for one dynamo and two electromotors. Papers by August 
22nd. 


Briatol.— Converters, switchgear and cables for the T.C. 
See Official Notices " August 9th. | 


Clonmel.—September 7th. Electric lighting of the 
District Lunatic Asylum. Section 1. suction-gas plant, engines 
and dynamos. Section 2, accnmulators, switchgear, mains, wiring 
and fittings. Section 3, buildings and foundations. See Official 
Notices” August 9th. 


Dundee.— Angust 21st. 
electric tramrar bodies. 
supply specifications. 


Egvpt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
atation and for the following plant, to be worked by electric power: 
— Five transporters of larga range; five ditto of «mall: r range ; six 
cranes of 4 tons each; 36 cranes of 2 tons each; 25 capstans ; cables, 
feeders, &c. 
Postes et Phares. i 


Farnworth (Bolton).—Proposed extension of local 
electricity worka, or putting down of additional machinery. Mr. 
R. B. Leach, electrical engineer. 


Finchley.—Angust 31st. Surface condensing plant for 
the U. D.C. electricity works. See Official Notices” to-day. 


Finchley.—September 16th. Feeders, mains and other 
cables; network and joint boxes for the U.D.C. See Official 
Notices " to-day. 


France.—Angnust 30th. The French Post and Telegraph 
authorities are inviting tenders for the supply of 220 tons of bi- 
metallic wire, 2 mm. diameter, and €0 tons ditto, 3 mm. diameter. 
Particulars may be obtained from, and tenders are to be sent to, Le 
Sous-Secretariat d'Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


The T C. invites offers for six 
Mr. Peter Fisher, the manager, will 


France.—The municipal authorities of Bergerac (depart- 
ment of Dordogne) have just invited offers for tbe concession for 
the electric lighting of tbe town during a period of 30 years. 


Italy.—August 24th. The municipal authorities of Cam- 
panario are inviting tenders for the concession for the electric 
lighting of the town during & period of 20 years. 


Llandudno.—September 2nd. Supply and erection of 
battery. booster, &c., for the pier company. See “ Official Notices” 
August 9th. 


New Zealand.—The T.C. of Napier requires tenders for 
a complete electric lighting, tramway and power installation. 


Oystermouth.—The U.D.C. is inviting applications from 
those willing to eatablish an electrical undertaking there. See 
“ Official Notices August 9th. 


Queensland.—September 9th. The Deputy Postmaster- 
General requires tenders for the supply of lead - covered 
psper-insulated telephone cable, also various post and tele- 
graph stores, telegraph and telephone instrumenta, parts, &c. 
Specifications of the above, and of a number of other contracts for 
telegraph and telephone material, may be inspected at the office of 
the ELECTRICAL REVIEW. 


France.—Saint Gaupens.—August 22nd. Tenders 
are required for electric pumps, motors and ovcrhead equipment. 
—(Haute Garonne) Sous-Prefecture. 


South Africa.—The British and South African Export 
Gazette says that the East London Municipality bas instructed 
its London agents, Messrs. Dyer & Dyer, Ltd., 17, Aldermanbury, 
E.C., to obtain fresh tenders from British firms for the tramway 
material required ín connection with the extension of the local 
tramway system. The Durban Municipality will shortly be ір the 
market for rails and other tramway material, The London agents 
are Meters Webster, Stesl & Oo., 5, Esst India Avenue, E. O, 


Particulars may be obtained from the Directeur des 


Salford.—Tenders will shortly be invited by the Tram- 
ways Committee (Mr. G. W. Holford, general manager) for cars of 
the single-truck double-deck type, with covers. — — 


Stock port.— August 26th. Automatic point controllers 
for the T.C. See Official Notices " August 2nd. 


. Sweden.—September 15th and October 1st. The General 
Direction of the Canal and Waterworks at Trolhattan, Sweden, are 
inviting tenders until September 15th for the supply and erection 
of turbines of 10,000 n. p.; and until October Ist for three 350-x w. 
continuous-current dynamos, а 4 800-ampere-hour battery of accu- 
mulators, four three-pbase alternators of 11,000-kilovolt-ampere 
capacity, 12 relays, regulators, switchboards, &c. 


Sunderland.—August 22nd. Uniforms and caps for 
the tramway employés of the Corporation. See "Official Notices" 
July 19th. 


CLOSED. 


Beckenham.—The U.D.C. received 14 tenders for meters, 
and that of the Westinghouse Co. was accepted. 


Belfast.—Tenders for electrical wiring at the chief fire 
station were opened by the Police Committee last week, and that 
of Mr. Stanley Johnston, being the lowest, was accepted. 


Bristol. Messrs. Higginbottom & Mannock, Ltd., of 
West Gorton, Manchester, have received an order for twelve 
30-cwt. electric jib cranes for the roofs of the new warehouses, 
Avonmouth Dock, Bristol. 


Bristol.—The Electrical Committee has placed a contract 
with the Princess Royal Colliery Co., Ltd., for the supply of coal 
to Temple Back Works for six months (£1,094). : 


Continental Notes, —Векс:л мо. — The Société Anonyme 
d'Electricité Ray. Carlo Zanchi & Cie., of Bergamo, have placed 
with the Société Anonyme Westinghouse, of Le Havre, an order 
for the complete installation of a generating station. The equip- 
ment will include a Westinghouse turbo-alternator set of 1,220 kw. 
at 1,500 r. p. m., yielding three-pbase current at 7,500 volts 50 
periods. The turbine of this set will be provided with a Westing- 
house- Leblanc condenser, having а capacity of 11,000 kg. of steam 
per hour. A second generating set will consist of a Bellies and 
Morcom steam engine of 250 r.p.m., direct-coupled to a Westingbouse 
three-phase alternator of 600 xw., 7,500 volte, 50 periods. This 
steam engine will also operate in conjunction with a Westinghouse- 
Leblanc condenser, of 5,000 kg. capacity. The switchboard for 
both sets will be supplied by the Société Anonyme Westinghouse. 
The boilers, by Bahcock & Wilcox, will be four in number, each of 
150 square metres heating surface. 

Mivan.—The Société Anonyme Westinghouse, of Le Havre, have 
secured a contract from the City of Milan for the supply of a 
3,500-Kw. turbo-generator set, running at 1,250 r.p.m., to generate 
three-phase current at 8,650 volte, 42 periods. The turbine will 
operate in conjunction with a Westinghouse-Leblanc surface 
condenser and air pump. The set will be installed in the Via 
Adige central station, Milan. 


Dundee.—The tenders for the electrical equipment of 
new car routes have been remitted to a sub-committee. 


Eastbourne,—The T.C. has accepted tenders for the new 
boiler, switchboard extension, and epray plant for the cooling pond 
for the electricity works. 


Exmouth.—The U. D.C. has accepted the tender of 
Messrs. Meldrum Bros., Ltd., for a refuse destructor, at £2,064. 


St. Helens.—The Т.С. has accepted the tender of the 
British Insulated & Helsby Cables, Ltd., for the supply of cable. 


Stalybridge. — The Stalybridge, Hyde, Mossley and 
Dakinfield Tramways and Electricity Board has accepted the tender 
of Messrs. Goodbrand & Co., of Stalybridge, for the supply of 
economisers, and that of Messre. Thomas Beeley & Son, Ltd., of 
Hyde, for three superheaters and pipework. 


Tantalum Rectifiers,—According to G. Schultze, in 
Annalen der Physik, tantalum has a rectifying action in all electro- 
lytes, an advantage which aluminium does not possess. The insu- 
lating layer deposited upon the anode resists very high pressures— 
650 yolts in carbonate of soda, 600 volts in various fluorides, and 
70 volts in concentrated caustic potash. The electrode must be 
entirely immersed in the liquid, in order to avoid sparks at the 
surface. The insulating layer is quickly formed, and, unlike that 
of aluminium, is not affected by heat; but it is very unstable, and 
is rapidly reduced after the current is interrupted. Niobium 
and vavadium bave somewhet similar proparties —L'industria 
Flectrigus. | 
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NOTES. 


Copper. Messers. Merton’s report for the end of the 
month (July) now to hand, shows general conditions more hopeful 
than would be supposed from the oondition of the market. The 
supplies to European countries have risen in quantity in all cases 
except Australia, and this only shows a comparatively small 
reduction (3,400 tons, against 3,750). The total for the 12 months 
ending July 3181, із an increase of nearly 2,000 tons on the pre- 
ceding period of the same length. While it is fairly evident that 
the consumption is still ahead of the supply, there is at the present 
time an easier situation from the consumer's point of view, which 
will probably continue in sympathy with the general low prices 
and the depressed condition of the American market. 


Appointment Vacant.—Second engineer-in-charge for 
Ilford U.D.C. (£120). 


Institution Notes.—ASSOCIATION OF ENGINEERS- 
IN-CHaARGE.—Between ninety and a hundred members of the 


above Association took the opportunity afforded them through . 


the courtesy of Major W. A. J. O'Meara, C. M. G., M. I. E. K., 
engineer - in- chief to the General Post Office, to inspect 
the Central Telephone Exchange, Carter Lane, last Saturday 
afternoon. The party was met at the Addle Hill entrance by 
Messrs. Gregory and Bell, representing the Commercial and 
Engineering Departments respectively, on behalf of Mr. G. F. 
Bealin, the general manager, who were in turn further assisted by 
Messrs. Carmington, Cushway, and C. W. Salter. The arrange- 
ments which had been made for the instruction and guidance of 
the visitors were very much appreciated. 


International Commission on Photometry.—From 
the 16th to the 18th of July the International Photometry Com- 
mission was assembled at Ziirich, the British delegates being Mr. 
Helps, chief engineer of the Croydon Gas Works, and Mr. Paterson, 
of the National Physical Laboratory. Amongst other resolutions 
that were passed, “ Industrie Electrique quotes the following: 


Глант STANDABDS.—' The Commission adopted the following 
ratios for the respective national standards :— 
Carcel = 107, Hefner. 
Harcourt = 10:9, Hefner. 
| Harcourt = 1°02, Carcel. À 
These numbers are considered to be correct within + 1 per cent. ; 
the last figures, subscript, are somewhat uncertain. The Carcel 
and Harcourt flames are supposed to burn in air containing 10 litres 
of water vapour рег ш"; the Hefner in air containing 8'8 litres 
per m*. 
SyuBors.—The following notation is recommended :— 
Ia, horizontal intensity. 
Iu, intensity at the angle a above the horizontal. 
Тав ” » ” below » 
Toy mean spherical intensity. 
IQ, upper mean hemispherical intensity. 


Ie, lower » n : » 
Iman maximum intensity at an angle а above the horizontal. 
Imai. n n » ) below 77 


From the foregoing data it will be seen that the Hefner candle 
is to be taken as 0'913 of the British candle, whereas toe formerly 
accepted atio was 0'58. The new value is practically the same as 
that given by Mr. C. C. Paterson in his paper read before the 
Institution of Electrical Engineers on January 24th last (Journal, 
Vol. 38, No. 182, and ELRC. Rev., Feb. 22, 1907, р. 322). The differ- 
ence is of considerable importance. It is convenient to remember 
that a lamp which consumes 1 watt per Hefner candle takes 1'1 watts 
per British candle, on this basis. 


Technical Students in the U.S.A, — The Electrical 
W'orld has compiled statistics relating to the technical colleges of 
the United States and their output, which show that there are 96 
schools teaching electrical engineering. These are classified into 
those of the highest standing; АП others which demand the undivided 
time of the student; and those in which the instruction is elementary 


(usually evening class work), and the results are shown in the. 


accompanying table :— 


Number Students, Graduates, Total 

of schools. 1906-7. 1907. graduates. 
Class I m дА 3,884 558 5,974 
Class II бы 61 4,473 639 4,296 
Clase III xis 11 572 131 689 
Totals ... 96 8,929 1,358 10,959 


Many of the higher colleges have recently organised electrical 
engineering courses, and in a few years these will notably swell the 
output of graduates. ‘The serious defect, which is characteristic 
in general of schools in Class II, and of not a few in Class I, is lack 
of preliminary preparation, as revealed in the requirements for 
entranoe." 


Commenting upon the enormous influx of technically trained men 
into the electrical industry, our contemporary says that there is no 
ground for alarm, for it is now generally recognised that the 
technical graduate is ideal raw material from whioh to recruit every 
branch of an industry—technical, administrative, manufacturing or 
commercial. The mental trainiog and discipline of character 


imparted in the schools are of the highest practical value ín life, 
apart from the technical bearing of the studies pursued ; and tech- 
nical knowledge enables а man to grasp confideutly and firmly all 
non-technical situations that may arise, with the result that the 
electrical schools are rapidly becoming the sole avenue to advance- 
ment in the industry. 


Electric Shock Fatality.—The Daily Erpress says 
that a workman was recently boring through the floor of a brewery 
at Ottawa when his auger touched an electric wire, and he was 


killed instantly. 


Electrical Workers in Conference.— According toa a 
Sheffield paper about 40 delegates from Eugland, S otland, Wales 
and Ireland, representing branches of the Electrical Trade Union, 
held ia Sheffield last week a conference on matters of importance 
to the Union. The proceedings were said to relate to the internal 
affairs of the Union, and chiefly to a revision of the rules. 


Annual Outings.—The employés of the South London 
Electric Supply Corporation, Ltd., went for their annual outing by 
wagonette to Walton-on-Thames on Saturday, August 3rd. At 
dinner those assembled heartily drank the health of Mr. H. W. 
Sprunt (the engineer - in chief) and Mr. Pickford (mains super- 
intendent). 


Accident.—It is reported that a young woman was 
travelling outeide an electric tramcar going through Prescot on its 
way to Knotty Ash, when somehow the trolley rope got round her 
neck. She was nearly choked when released by the conductor, 


and had to be taken to the Infirmary. 


Exypt.—ISMAILTIA.— We are indebted to an Egyptian 
correspondent for the following notes on the electricity supply 
system here:—" Ismailia is a picturesque town situated midway 
between Port Said and Suez. It із not a commercial centre, and 
but for the fact that the Suez Canal Co. have their headquarters in 
the town, it would be of no importance. Тое generating station is 
situated to the north of the town close to the fresh-water canal 
and Lake Timsah. The plant consis 8 of three gas engines, one of 
40 н.р. and two of 20 H.P. each, all made by the Société Suisse pour 
la Construction des Locomotives. The gas generating plant was 
made by Messrs. Sulzer Fréres, of Winterthur. The dynamos are 
belt driven from the above engines, and were made by Messrs. 
Siemens & Halske. The generating pressure is 440 volts, and the 
distribution system three-wire. Motors are worked off the outers, 
and lighting at 220 volts. A Tudor battery, consisting of 260 cells 
of 178 ampere-hours’ capacity, is installed to cope with the day 
load, which conzists almost entirely of motors and fans. The station 
also contains а motor-generator for charging up the accumulators of 
two electric motor-cars which run between the town and No. 6 post 
on the old Suez road. The streets of the town are illuminated by 
75 incandescent lamps, of which 55 are in the European quarter 
and 20 in the native village. There are also 12 arc lamps in the 
railway station. The Suez Canal Co.’s workshop contains four 
motors aggregating 20 н.р. There is а 12-H.P. motor in the pumping 
station, driving a centrifugal pump for supplying filtered water to 
the town. Ап ісе manufactory is worked in connection with the 
generating station. Tnere are two ‘Linde’ ice machines, each 
driven by an 8-H.P. motor. Each machine is capable of turning out 
800 kg. of ice per day. Mr. Fehr is the electrical engineer." 


Electrolytic Refining and Smelting in Australia.— 
A writer in the Financial Times says: “ At one time it was expected 
that the Mount Morgan Co. would build its own smeltiug and 
refining plant, but instead of doing so it has taken, I believe, 
£50,000 interest in the Electrolytic Refining and Smelting Co. of 
Australia, formed early this year in Sydney with à capital of 
£150,000. At present the Mount Morgan Co. sends its blister 
copper to America for electrolytic treatment and the recovery of 
the gold, which, of course, takes many months for freightage and 
treatment before cash is received for snipments; but the new com- 
pany will not only treat the Mount Morgan blister copper, but 
probably aleo that of tne Mount Lyell and other Australasian mines. 
Captain Richard, general manager of the Mount Morgan mine, has 
been in America visiting many of the largest electrolytic and 
smelting works in the United States. He has had plans prepared 
for erecting worksat Port Kembla, of which Mr. B. Magnus, manager 
of the electrolytic refinery of the Oalumet and Hecla mine, is to be 
the manager. Last year Mr. Magnus built the new electrolytic 
plant of the Mountain Copper Co., near San Francisco. It will be 
be to the advantage of Australasian copper mining to have 
а local electrolytic refinery and smelters to which Australian matte 
can be consigned for treatment instead of having to bear the expense 
of shipment to the United States and the delay in realisation ; 
besides, it will be a great gain, as much of the copper produced can 
be sold in the eastern markete, to which it has to oe resbipped from 
America. It is noticeable that the Mount Morgan, wnile only 
treating some 7,500 tons of ore per month, has an output of over 
400 tons of blister copper. The Mount Lyell, on the other band, 
treats about 33,000 tons of ore per month for about 600 tone of 
blister copper. Then there is the Great Cobar, treating about 
14,000 tons of ore per month for about 400 tons of blister copper. 
This, along with South Australian, Queensland, and other copper 
mines, should open up a fine tield for the new Refining and Smelting 
Company. Tbe Mount Morgan mine asa copper producer is merely 
in its infancy, as with its 6,000,000 tons of payable copper ore in 
reserve it in time will become by far the greatest copper mine in 
Australasia.” 
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Regenerative Control Litigation.— From a notice 
published in our advertisement pages to-day, it will be observed 
that the Johnson-Lundell Electric Traction Co., Ltd., has taken 
legal proceedings against Raworth's Traction Patents, Ltd., and 
three tramway authorities for infringement of their patents of 1899 
and 1902 for regulating electric motors and controlling arrange- 
ments for electric motors and motor circuits." 


The Electric Supply Football League.—The first 


general meeting will be held on Tuesdsy next, August 20th, at. 


7 p.m., in the offices of the St. James' and Pall Mall Electric Supply 
Co. Ltd. 19, Carnaby Street, W. Clubs connected with elec- 
tricity supply companies wishing to join should attend this 
mecting. 


OUR .PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnzmorBiCAL EBviEW posted as to their movements, 


Central Station Officials —On the 9th inst. the 
Stirling T.C. appointed Mr. J. W. PEPWORTH, at present assistant 
electrical engineer at Kilmarnock, to be manager of its electricity 
works, at £200 salary. There were 80 applicants. 

Mr. JOHNSTONE WRIGHT, jun., has been promoted by the Cleve- 
land and Durham Electric Power Co. to the position of station 
superintendent of their new station to be erected on the outskirts 
of Middlesbrough, and also clerk of works for the erection of 
buildings, machinery, &c. Mr. Wright’s headquarters will be at 
Med offices of the company, Middlesbrough, until the station is 

ilt. | 

The Whitby Urban Council last week approved, after discussion, 
a recommendation increasing the salary of Mr. Krxa, the electrical 
engineer, to £175 at once, aud to £200 next February. One of the 
arguments used in Mr. King's favour was that he was engaged at 
a low salary, and £104 was paid for an assistant, whom Mr. King 
had since done away with," carrying out the work himself. 

A resolution was moved at the meeting of St. Helens Corpora- 
tion on August 8th that the salary of Mr. E. M. HorLINGSWOB?zNH, 
electrical engineer, be increased from £400 to £425 a year, 
Alderman Beecham pointing out that this was a moderate increase, 
considering how largely their engineer's business had been added 
to. Several members objected, one quoting figures to show how 
rapidly Mr. Hollingsworth's salary had been put up, and in the end 
the motion was defeated by 18 votes to 9. 

The Warrington T.C. has appointed Mr. H. B. JacksoN as mains 
superintendent, and the Tramways Committee has increased the 
salary of Mr. Е. W. Porsm from £170 to £200 per annum. 

On Friday, 2nd inst., the staff of the Yorkshire Electric Power 
Co. presented Mr. E. SHAw, mains assistant, with a dressing case 
and a cigarette case, on the occasion of his leaving the service of 
the company. Mr. Shaw is going to Australia. 

On 10th inst. Mr. J. H. QuickE, draughteman to the Leyton 
District Council electricity department, was presented by the staff 
with a clock on the occasion of his marriage. The presentation was 
made by Mr. L. O. Cox, distribution engineer, in the absence of 
the chief engineer, Mr. Lewis. . 


General.—The staff of the Acton Electricity Works have 
presented an address and a gold signet ring and gold mounted 
cigar-holder, to Mr. T. H. Morris, Chairman of the Electricity 
Committee, as а token of regard and esteem. | 

Mr. FREDK. SaTOHWELL, M. I. E. E., who is leaving Wimbledon 
to take up an electrical appdintment in India, has been presented 
by his fellow citizens with an illuminated address anda purse of 
gold in recognition of his valuable public services to the town. 
The presentation was made by the Mayor at a town's meeting on 
August 8th. 

Mr. E. W. DuNTOoN, late engineer and manager of the British 
Accumulator Co. Ltd., has been appointed assistant London 
manager to the London office staff of the D.P. Battery Co., Ltd, 
His address is now 11, Victoria Street, Westminster. 


Obituary.—B. SvkEs.—The death occurred at his resi- 
dence, Elston, near Preston, on Monday, of Mr. Benjamin Sykes, 
M.In:t.C.E., who engineered several prominent Lancashire schemes. 
In addition to being connected with the establishment of the 
Electric Car Co., Ltd., which employs between two and three 
thousand men in Preston, he carried cut important work in con- 
nection with the Blackpool and Lytham tranways. 


Sin J. D. Мігвовм.— We regret to record the death, at the age 
of 57, of Sir J. D. Milburn, chairman of the Newcastle and District 
Electric Lighting Co., Ltd., who was connected with many ship- 
owning, colliery and industrial interests. 


- 


NEW COMPANIES REGISTERED. . 


Rhondda Tramways Electric Supply Co., Ltd. (94,470).— 
This company was registered on August 2nd, with & capital of £100 in £1 sbares, 
to build, construct and equip a generating station for producing electrical 
energy, to supply electricity to the Hhondda Tramways Co., Ltd., for the 
working of its undertaking, to adopt agreements with the Rhondda Tramways 
Co., Ltd., and the National Electric Construction Co., Ltd., and to carry on the 
business of electricians, electrical engineers, хе. The first subscribers (each 
with one share) are :--W. J. Park, 43, Devonshire Street, Islington, N., short- 
hand writer; P. R. Reeves, 42, Crediton Road, Kensal Rise, N.W., clerk; 8. 
Jordan, 115, Elm Park Mansions, Chelsea, 8.W., gentleman; УУ. Eacott, 29, 
Powell Road, Clapton, N.E., gentleman; C. T. Lissenden, 24, Arico Road, 
Brockley, 8.E., gentleman; W. J. McNelly, 25, Walter Street, Stepney, E., 
gentleman; and R. Bott, 36, Southcote Road, Woodside, South Norwood, S. E., 
gentleman. No initial public issue, The number of directors is not to be less 
than three or more than five; the subscribers are to appoint the first; qualifi- 
cation, one share; remuneration (except salaried managing director), £26 each 
г annum (chairman, £50) Registered office, Queen Anne’s Chambers, 
estminster. 


Milmelior (England), Ltd. (94,441).—This company was 
registered on August Ist, with a capital of £5,000 in £1 shares, to acquire the 
sole agency for the British Empire for the sale of accumulators, magnetos, 
contact coils and other articles for the ignition of explosive engines and 
accessories thereto, and other goods manufactured by societé d'Electricite 
** Nilinelior" (formerly Вавее et Michel), of Paris, and to carry on the business 
of dealers in electrical goods and appliances of all kinds. The firat subscribers 
(each with one share) are:—J. B. Sarel, 11, Pancras Lane, E.C., clerk: Н.Т. 
Page, 10, Daubeney Road, Clapton, N., clerk; W. F. Dyer, 11, Pancras Lane, 
E.C., clerk; Н. W. Higgins, 11, Pancras Lane, E. C., clerk; C. Impey, 8, Eaton 
Terrace, St. John's Wood, clerk; P.C. Page, 58, Eswyn Road, Upper Tooting, 
clerk; and J. Б. Friend, 51, High Street, Marylebone, clerk. No initial publie 
issue. The number of directors is not to be less than three or inore than six: 
the first are A. Michael, R. Schoeller, W. R. EIderfield and W. H. White. 


Rapid Light Controlling Syndicate, Ltd. (94,461).—This 
company was registered on August 2nd, with a capital of £10,000 in £1 shares, 
to adopt an agreement with H. Sparks and E. Sparks, and to carry on the busi- 
ness of engineers, founders, smiths, machinists, manufacturers and patentees 
of, and dealers in, apparatus required for and capable of being used in connec- 
tion with controlling artificial light. The first subscribers (each with one 
share) are :-—J. Pettigrew, 11, St. Helen's Place, E.C., chemist; E. R. Tasman, 
11, St. Helen’s Place, E. C., merchant; J. C. Morgan, 6, St. Helen's Place, E. C., 
secretary; W. C. Greenop, 19, Culluin Street, E.C., solicitor; 8. Cockerill, 11, 
St. Helen's Place, E.C., secretary; H. Sparks, Steam Works, Hughenden 
Road, Hastings, engineer; and E. Sparks, Steam Works, Hughenden Road, 
Hastings, engineer. Registered without articles of association. 


à ч 

British Automobile Improvements, Ltd. (94,477).—This 
company was registered on August rd, with a capital of £10,000 in £1 shares 
(5.0.0 10 per tent. cumulative preference) to carry on the business indicated by 
the title, and to adopt an agreement--(1) with S. Alley, and (2) with La Société 
des Apparils Electriques Ignes. The first subscribers (each with one share 
are: J. M. Pye-Sinith 165, Fenchurch Street, E. C., merchant; V. Elkington, 
Bt. Aubyns, Woodborough Road, civil engineer; О. G. Harris, 2, Tor Gardens, 
Kensington, solicitor; H. B. Elkington, St. Aubyns, Woodborough Road, 
Putney, S. W., architect; J. R. Gask, 52, Brightside Road, Hither Green, 8.E., 
clerk; H. J. Graham, 4, Newstead Road, Lee, S. E., solicitor; and E. E. Lucas, 
88, Ivy Road, Cricklewood, clerk. No initial public issue. The first directors 
are to be appointed by tbe subscribers: qualification, 250 shares; remuneration, 
£100 each in any year when 10 per cent. is paid on the ordinary shares. 


J. Crawford & Sons, Ltd. (94,514).— This company was герів- 
tered on August &th, with a capital of £2,500 in £10 shares, to acquire the 
business carried on by the executors of the late J. W. Hedley at Bonner's Field 
Engine Works, Sunderland, as J. Crawford & Sons, to adopt an agreement 
between Магу A. Thompson and Margaret E. Bushell (executors of the said 
J. W. Hedley) of the first part, J. Scorer of the second part, and the company 
of the third part, and to carry on the business of electrical, mechanical and 
consulting engineers, manufacturers of hauling engines, electric haulage plant, 
engines for dynamo driving, and machinery ol all kinds, &c. The first sub- 
scribers (each with one share) are:—J.&corer, 5, Woodlands, Hexham, engineer; 
A. Dancan, Sunderland, printer: J. R. Storey, 62, John Street, Sunderland, 
solicitor; L. Duncan, 22, Otto Terrace, Sunderland, shipowner; J. English, 
Broomtield, Chopwell, Ebchester, mining engineer; Е. О. Kirkup Beda Lodge, 
Rowlands Gill, mining engineer: and J. E. Parker, 62, John Street, Sunderland, 
chartered accountant. No initial public issue; J. Scorer is manager. Regis- 
tered office, Bonner's Field Engine Works, Monkwearmouth, Sunderland. 


Société Anonyme des Accumulateurs A. C. S. (Système de 
Bedneff). Ltd. (94,508).--This company was registered on August "th, with a 
capital of £140,000 in £4 shares, to adopt an agreement between Cesar Trouin 
and Sigismond de Szepezynski of the one part and this company of the other 
part, to undertake and execute contracts for works involving the use of 
machinery and supply thereof in connection with the use of electricity, and to 
carry on the business of manufacturers of electric accumulators, electrical 
plant and accessories thereto, engineers, tc. The first subscribers (each with 
one share) are: A. J. Lippens, 792, Salisbury House, E. C., accountant; F. G. 
Coake, 2, Radcot Street, Kennington, 8.E., cashier; W. Brewer, 7, Frampton 
Park Road, South Hackney, N.E., clerk; T. W. Clementson, 62, Coventry 
Road, Ilford, printer: W. Welton, 8, Glencoe Avenue, Seven Kings, manager; 
А.М. Andrews, 88, Bishopsgate Street, E.C., cashier ; and P. C. Andrews, 792, 
Salisbury House, E.C., secretary. Minimum cash subscription, £4,000. The 
number of directors is not to be less than two or more than seven; the first are 
to be appointed by the agreement or by the subscribers; qualification, 100 
shares; remuneration, 10 per cent. of the profits available for dividend after 
5 per cent. has been paid. gistered office, 790-792, Salisoury House, E.C. 


CITY NOTES. 


Metropolitan District Railway Co. 


Тн» report of the directors for the half-year ended June 30th, 1907, 
which was read before the half-yearly meeting held on Wednesday, 
states that the expenditure on capital account during the half-year 
was £137,581; the gross receipts amounted to £220,628, being a 
decrease. of £427. The working expenses amount to £143,936, a 
decrease of £22,976. After providing for rent charges, interest on 
debenture stock, and other charges, the net revenue account showed. 
a deficit of £18,035, to which is added £10,156, being the com- 


pany's proportion of net revenue arising from the City lines joint 


undertakíug, which, although included in the net revenue account, 
is not available for payment of debenture interest, being specially 
appropriated to the payment of dividend on the 4 per cent. 
guaranteed stock. With the above-mentioned addition, the 
deficiency for the half-year chargeable to capital under the 
company’s statutory powers is £28,192. The dividend payable om 
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the 4 per cent. guaranteed stock is at the rate of £1 12s. 6d. рег 
cent. per annum. The following table shows the working expendi- 
ture in comparison with the corresponding period of last year :— 


Half-vear Half-year 
ended June ended June Decrease. 
80th, 1907. 30th. 1906. 
Maintenance of way and works £23,728 £21,135 £401 
Maintenance of rolling stock 21,190 23,044 2,454 
Train working and trafic expenses 
(including joint stations), after 
deducting the balance of accounts 
for work done for and by other \ 
companies V v - 2g 66,114 83,604 17,480 
Rates and taxes (including joint 
stations).. А E ue vs 20,484 20,000 Inc. 134 
Other цеп» 12,170 15,239 3,069 
Total .. -— £143,936 £166,912 £22,976 
E 1377 T 


The following table gives a summary of comparative figures for 
the firet halves of the years 1906 and 1907 :— 


Half-vcar Half-vear 
ended ended Or 
June 30th, June 30th, De- рет 
1907. 1906. crease. cent. 
Passengers (including workmen 
and season tickets) .. 25,426,825 29,273,297 3,8 16,472 13:14 
Passengers carried at work - 
men's farex ; Se 4,683,100 6,653,778 1,970,678 29°62 
Passenger receipts 23 . £202,009 £204,028 41.929 95 
Average receipt per passenger. . 191d. 164. Inc. 21d. — 14:7 
Train-mileage on District 1,178,713 1,199,569 20,826 1:74 


Car-mileage on District 5,248,529 5,655,514 439,955 T 


73 
In consequence of the pressure of other business, Mr. R. W. 
Perks, M. P., has resigned his seat on the board. 


Dablin United Tramways Co., Ltd. 


AT the recent half-yearly meeting, Mr. Wu. M. Murruy, the chair- 
man, said that the groes receipts showed an increase of £10,328, while 
the increase of expenditure, excluding the cost of re-construction 
of the Dalkey line and altering the centre poles, was £7,365. The 
receipte constituted a record for the first half of the year. The board 
aftribate this satisfactory result to the International Exhibition 
at Herbert Park. The months of May and June were so inclement 
and unseasonable, that without the help of the Exhibition they 
would scarcely have held their own, and he noticed that few tram- 
way companies showed any increase forthebalf-year. Theaverage 
consumption of electricity per car-mile bad increased in a marked 
degree owing to tbe heavier cars in use and the higher rates of 
speed. These conditions accounted for an additional consumption 
of 911,848 unite, an increase of 20 per cent., although the car- 
mileage increased only 4 percent. But though coal cost an average 
of 5d. per ton more than in the corresponding half-ycar, the cost 
of generation per unit was actually less, being 357 of a penny, 
against 375 of a penny last year. The total cost of generating 
nearly a million additional units amounted to only £885, not quite 
a farthing per unit, and the cost of electric current generation per 
mile for operating the cars, notwithstanding their increased weight, 
still averaged less than one halfpenny per mile. This spoke well 
for tbe continued efficiency of their generating plant, which pro- 
duced the whole of the electric supply during the past half-year at 
a shade over one-third of a penny per unit. They had had to con- 
sider the power available at the Ringsend generating station, for 
though the plant originally installed bad been able to meet all 
demands up to the present, on some recent occasions the margin of 
reserve power was below a safe limit. A good margin of power to 
be available under апу possible circumstances in case of a break- 
down of one or more machines, was recognised as necessary in elec- 
trical stations on which the public was dependent for light, power, 
or locomotion. They determined, at any rate, to run no risks and 
had, therefore, recently installed a turbine generating set of 
1,000 kw. That machine gave double the power of any of the 
existing generators, and increased the effective capacity of the 
station by one-third. ` Б 


Liverpool Overhead Railway Со. 


THE half-yearly meeting was held on Tuesday, at Liverpool, Sir 
Wm. Forwood, presiding. 

The CHAIRMAR, in moving the adoption of the report (sce ELEC- 
TRICAL REVIEW, August 9th, p. 232), said it contained some features 
which were more encouraging than those they had lately placed 
before the shareholders. Although the number of passengers 
carried on the railway during the half-year were 39,829 fewer than 
during the same period laet year, the revenue had increased by 
£447, which was due to the increased value per passenger; this had 
gone up from 1774d.to 178d. In the half-year ending December, 1599, 
when the company paid a dividend of 5 per cent. upon itsordinary 
shares,the value per passenger was 1:93d. If they had the same 
value and passengers now the revenue last half-year would have 
shown an increase of £2,684. To meet the serious competition 
which had been forced upon the company by the Liverpool 
Corporation tramways, and the electrification of the Lancashire and 
Yorkshire Railway, considerable reductions in the fares were urged 
as the only way of maintaining the hold upon their traffic. 
The directors were not wholly in sympathy with this policy, 
as they felt that there were peculiar conditions attaching to the 
railway which would prevent low fares proving an important 
inducement to additional travel. These views had proved to be 
in the main correct. Their low fares did not attract trattic to any 
great extent. The directors, therefore, adopted a middle course, 
and tentatively lowered their fares to competitive points, where 
they thought they might attract passengers. In this way they had 


only been partially successful, and during the half-year they had 
advanced some of the fares, with the good result be had indicated. 
A comparative view during the past five years showed clearly, he 
thought, that they had now mainly to rely upon their 
dock-side tratlic. That was not inconsiderable, as during the 
past year they had carried 5,636,000 passengers, and they 
must now try and see if this tratlic could not be maintained 
at fares such as would give some return upon their capital. 
In London, underground railways, twopenuy tubes, motor-’buses 
and tramways had all been forced to the conclusion that the policy 
of penny fares could be carried too far, and the fares for locomotion 
throughout London were now iu process of revision. Their 
revenue per train-mile worked out at 20°26d., as against 20'09d. 
last year, and compared with the City and South London 33'66d,, 
Central London Railway 61:59d. and the Mersey Railway 27 41d. 
There was a slight reduction in working expenses. These worked 
out at 16°09d. per train-mile, as against 16'284. last year, and 
if they eliminated their renewal and contingent fund the figures 
would be 15 41d. per train-mile, against 15 66d. last year ; while if 
they took into consideration that they had 17 stations on 64 miles 
of railway, and that their structure was a costly one to maintain, 
he thought they could claim that their running expenses were lower 
than on any other electric line. On the City and South London 
Railway they were 14'94d. per train- mile; Central Loudon, 33°714d. ; 
and Mersey Railway, 20 38d. А satisfactory feature was the saving 
they had been able to effect in their rates. They appealed against 
their assessment, basing their case on a recent legal decision. The 
result was they had already effected a saving of 4600 per annum, 
and expected to make a further saving of £1,500 per annum during 
the next year. During the current half-year they would have to 
pay 8 higher price for coal, which they hoped to minimise by 
alterations they had already made in their condensing plant 
and they had also under consideration the adoption of induced 
draught with a view to effecting a further economy in fuel. 
On July 1st an experimental system of residential con- 
tracts was introduced, and on August 1st the system was further 
extended by including an additional station or stations for an extra 
payment. The directors would watch their experiment with 
interest. The contracts were only being issued for six months, and 
should the system prove unremunerative it would be put an end to. 

In seconding a vote of thanks, Mr. R. Sina remarked that the 
only feature which caused him anxiety was the position of 
the company’s debenture debt. In 1913 the whole of the 
debenture debt fell due for payment. Ifthey looked at the prices 
quoted on the Stock Exchange, it would be seen that recent sales 
were at a very low price—he believed as low as 84—though absolute 
redemption was in view at 100. It might be possible to make out 
of profits some provision so that the debenture debt could be 
handled more easily than seemcd at present likely in 1913. If the 
debentures had to be renewed this year, at least 5 per cent. would 
have to be offered, and that would mean a serious depreciation both 
of the preference aid the ordinary shares. 


Chatham and District Light Railways Co.—The 


directors’ report for the half-year ended June 30th, 1907, shows 
that the receipts were £18,273 and the expenses £12,941, leaving 
£5,332, less £222, amount written off as per revenue account, and 
£1,196 for interest on debentures. Adding the balance brought 
forward (£579), there ів а balance of £4,493, which is to be carried 
forward. The Rochester Corporation are proceeding with their 
extension lines to Strood Hill, Frindsbury and Borstal, and it is 
anticipated that these will be completed early next year and leased 
to the company. No provision for depreciation has been made in 
these accounts. The directors propose to deal with this matter and 
the payment of dividends when the tinal accounts are made up at 
the end of the year. 


Lanarkshire Tramways Co.—The report for the half 
year ended June 30th, 1907, shows the following result :—Receipte 
£29,703, expenses £16,052; total £13,652. Leas contributions 
payable to local authorities £621 10s., interest on debentures £608, 
interest on loans £224; total £12,199. Add balance brought 
forward £853, leaving a balance of £13,081. The directors propose 
that £7,899 be applied to dividend at the rate of 54 per cent. per 
annum for the half-year, £5,183 being carried to revenue new 
account. А quotation was granted iu Februsry for the shares on 
the London Stock Exchange. No provision for depreciation has 
been made in these accounts: the directors, as usual, propose to 
deal with this matter when the final accounts are made up at the 
end of the year. 


W. T. Henley's Telegraph Works Co.. Ltd.—The 
directors have declared an interim dividend on the preference 
shares of 43 per cenf. per annum, less income-tax, and on the 
ordinary shares of 10 per cent. per annum, less income-tax, for the 
half-year ending June 30th last, both payable September 2nd. 
Last year for the corresponding period the dividend on the 
ordinary shares was at the same rate. 


Friswell (1906), Ltd.—The directors' report of this 
automobile engineering company for the year ended June 30th 
recommends a dividend at the rate of 10 per cent on the ordioary 
shares, carrying forward £366. There is an increase of more than 
£28,000 in sales as compared with the corresponding period of 
last year. 


Belgium.—La Société Belge pour la Fabrication des 
Cables et Fils Electriques, of Brussels, is increase ng its capital 
to £20,000. ` 
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| 
ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 
| Fort | Receipts for No. Route 


Locality. nigh e t Total to date. 
| ы ented. fortnight. 
a 


wks. 


4 7 с. 
Aberdeen oe | Aug. 7 | 8109|— 22 | 10 16.800 |— 48 ut d» 
Ayr ee 7 өе » 10 869 — 64 | 18 5,119 — 218 8 eo 
Bath .. eo | » 7| 2,206 — 995 32 | 24, — 796 13 
+ Belfast ee ee t 2 8,639 5 40 18 66,159 t 1,198 40 ee 
Birkenhead .. eo! s IL | 2,508 |+ 151 | 19 20,818 |— 871 | 18°59! .. 
Birmingham Corp. „, 10 | 12,980 s 19 | 114,501 Ws 455 
Blackburn 6. | July 81| 1108 |+ 9 1 20,489 |+ 7T! 14.12 
Blackpool Corp. Aug. 8| 5.351 |— 955 23,841 |— 1,714 [11:87 .. 
ii —Fleetw'd.| „, 10 | 8,798 |— 849 5 4,918 |— 8:25 | .. 
Bolton . ee ээ 11 5,524 + 1,142 19 44,859 + 2,597 26 
Bournemouth e| Tj 4.961 |+ 877 | 189 | 929,796 |+ 651 | 21:6, 93 
Bradford ee ee » 10 10,194 — 194 19 89.957 | 4 994 58 
Brighton  .. e|» 11 2,961 |— 658 | 19 18,447 |— 2,069 | 961... 
Bristol ee ee (F) у 19,196 = 269 ee P oe 98:6 és 
Brit. Elec. Trac. Co. 
Airdrie ee Ф ge 2 880 LT 28 80 6,700 Ga 7 8:65 ee 
Barnsley .. e|» 2 B48 |+ 12| 4, 4,980 |+ 6|.. |... 
Barrow  .. |» 3 658 |— 18 „ 7.547 — 81 [56:87 .. 
Cavehill ee eo [T] 9 927 — 1 T 2,588 + 66 Lt 8 
Devonport e|» 2 955 |— 74 n 18,699 |— — 68 8· 5 
Gateshead. . |» 2| 9,061 |— 15 „ 80.236 + 600 |111'95| .. 
Gravesend "TP 2 542 |— 17) „ 7,189 | — 15; 66! .. 
Greenock .. |» 2| 1,420 |— 99 „ 20,069 |-- 118 | 7°26; .. 
Hartlepool e|» 2 698 |— 78 [„ 8487 |— 516 | 6-79 | .. 
Kidderminster ee LIT 2 989 — 1 os 8,418 xcd 161 е ee 
Leamington п.) „ 2 863 |— 59 „ 4,840 — 739) 8 |. 
Merthyr .. vel ger 2 408|— 6! „ 6,251 |+ 909 | 99!.. 
tMetropolitan ..| „ 2 | 10.808 |+2,770 „, | 134,599 |+99,195 | 99 |.. 
Middleton.. |n 9 828 i+ 4|, 10,559 |- 196 | 8'bi. 
Mid. Joint Com'tee „„ 8 | 11,650 РТ » | 172,680 " : EX 
Oldham — Ashton| ,, 2 | 1,284 |+ 60 " 8.082 |+ 226 9-18! ., 
Peterborough ..| „ 2 275 ?— . 44 8,676 |— 163 | 5:81! .. 
Potteries ..  ..| „ 2] 880 |+ 73 „ | 56,489 |+ 1,414 | 99 „ 
Rothesay oe e. ?8 2 1,160 — 83 [II 6.151 2 337 2°75 ee 
Southport e T 2 71 |— 16 m 8.651 — Dgs | 8°17 ee 
8. Metropolitan » 2] 1,807 |. 778! „ | 923.028 АН as 
|» 2 2,020 |4. 124| „ | 25,889 |+ 917 | & 6 . 
5 ~ 2 8&8 — 70 ,, 6,935 — 737 | 8°96) .. 
eston-s-Mare July 81 610 |— 65 „, 8,287 — 425 B |. 
Worcester. .. | Aug. 9 651 |— 80 ,, 8,225 |— 247 16°95) ., 
Wrexham ee 97 2 224 + 2 90 8,00 55 85 ee oe 
Yorks. Wool. Dist. | „ 2 | 3,169 |+ 31 | ,, | 28994 |+ 1,838 | 11. | .. 
Miscellaneous. „ 2 512 a i 6,588 a ds RR 
Burnley ee ° 3? 10 2,783 + 116 я on oe 76 ee 
Burton-on-Tren е [1] 11 688 — 50 19 5,687 xs 809 6°7 1:5 
B ce ee oe 37 4 2,905 oo” 18 19,929 ee 10°6 oe 
Сагит ee ee »9 10 4,981 EL 225 19 48,028 + 2,046 15°87 ее 
Carlisle ae А 10] 1418 — 48 92 5.476 |— 402 К 
Chatham and Dist. 8 | 1,694 + 191 84 22,701 (+ 1.954 19:84 | 9-55 
Cork ee oo ee 8 1,084 TCR 99 B2 14,690 => 549 9°89 ee 
Croydon ee ees 9 8,851 — 185 19 27,808 . 1.749 13 75 
+ Darlington ee e. 10 296 tf 2 19 4,082 — 36 . өе 
1Darwen . А 9 501 |— 88 19 4868 |— 18/486) ., 
Dover " 10 ваз 148 19 4893 — 698 | 4°76) ,. 
Dublin М 9 | 15,668 ＋ 8,897 58 49,080 ＋ 10.197 [54-25 5:5 
Dundee ee ° 7 | 9.502 104 | 12 18.995 |+ 289 | 18 «5 
East Ham 10 2,91 15 19 17.775 — 416 775 
1 Exeter oe 9 446 8 | 19 6,291 |+ 651 | 4-76 5 
Glasgow oe „ 10 вата 530 | 10 | 175,081 |+ 9,014 89758 ·8 
Huddersfield А 10; 8,106 200 | 19 80.588 |+ 1,209 | 28 | „ 
ae oe T 10 | 5.149 180 | 19 45.610 |+ 2,188 | 18 id 
Tikeston - . T 5 | 19 2,766 T 1658 | 86! ,, 
ch ©» - 10 | 1,140 103 | 19 8,102 — 681 | 10°6 | .. 
Isle of Thanet .. 10 | 8,428 264 | 82 17,762 — 818|11 |. 
arnoc ee 10 27 | 12 9,187 | — 82 4-19 |, 
Lan'kshire Trm. Oo. 8j 2411 657 | 82 86.476 |+ 8,808 | 16°82) 8:96 
Lancashire United 7| 8,160 €50 89.462 | + 10,229 | 88°5 | 9 
8 А es 10 | 15,087 1,065 | 19 | 126.601 |+ 4,982 51°12] 6:5 
Leicester А 10 | 5,161 66 E НЕ ЕК Ка 
+ Leith ae К 10 21+ 6 193 7.067 1+ 71| 6 |... 
Live l e А З | 93,254 |+ 502 81 | 888,844 |+ 4,50 | 104 | .. 
L.O.O. А 3 | 62,766 7 10,200 19 | 661,889 | - 86,580 | 1178 2887 
ndon United 9 | 18,928 |+1,077 | 814 | 208,850 |+ 5,787 А 
Lowestoft .. ar 10 968 |). 715 8.160 |+ 908 | 8'65|.. 
Manchester ‘<a 10 | 81.282 |+1,884 | 19 .948 |+ 21,411 | 172 | 90 
Newcastle .. ee 19; 8970 |4 149 | 19 550 - 448. „ 
N n я ө 10 | 1,004 |44 84 | 19 18,966 | + 1,575 | 146 | . 
Northampton oe 9, 1,114 — 72] 188 8.498 |— 331490 | 55 | ., 
Oldham я ix 11 | 4.0.7 |+ 182 | 20 88,974 | + 2,680 28.755 
Pontypridd .. .. 10{ 6585 |+ 201 | 19 5,111 |+ 1.807 8 1:76 
Portsmouth 0 10 | 5,602 — 986 19 89,526 — 2,010 | 146 | „ 
Preston . ee 1 1,596 m 49 Ы * . ee ee 
Reading 8 1,474 — 1141 11,791 |— 571 1825 
Rotherham .. А 8j 1,845 |+ 1741 11.196 |+ 1,683 | 10 67 
Salford . » 19 | 9,715 |+ 184 | 19 90.519 |+ 1812 | 88:9 |, 
Bhefheld б А 11 | 11,685 |+ 474 20 | 111.201 |+ 4,794 185'76 .. 
Southampton А 7| 2619 |+ 146 | 183 | 19.919 + 699 | .. | ., 
Southend-on-Sea . 7| 1,461 /— 9/19 7816 |— 98688. 
Sunderland ee 0 4 1,560 = 183 18 26.044 тт 272 ee ee 
{Swindon ..  .. 17 154 + 6 № 85 44 |.. 
Tyneside ee oo 1 1,664 7 46 82 14 804 + 617 RRT oe 
Wallasey... T 10 9.992 |+ 107 | 18 16,718 |+ 844 (8:79 | 6 
althamstow es 10 | 1,624 |— 9! | 19 28399 |— 194; 9 |.. 
West Ham oe 8| 5188 |+ 120 19 45,675 |+ 1,946 | 147 |, 
Wolverham e 7 1.975 f 1218 8,480 |+ 967 | 90 |.. 
Yorks. W. npo 11 | 9,911 |+ 681 | 82 88.628 á bs 
B4.- Water 10| 4885 |- 1,885 | 6 14,580 |+ 6,641 | 4:26 | 1 
Сер. London Riy. 10| 9095 — 976] 6 888 |— 9,565 | 6 
+Char. +, Eus. 10 | 65,890 i 6 15,775 ee 7:16 | .. 
& B. ‚ Rly. 11 6010 |41,462| 6 18.757 4,072 79 1 
Du -Lucan Rly. 9 860 95 6 908 87 q ee 
G.N. and 3 10 2,997 |+ 49| 6 9,758 176; S36) ,. 
G. N., P'dy. & rmp. 10 7,970 es 6 94, ee 9 9 
L' pool Overb'd Rly. 118.85 |+ 4576 10, 1,009 | 68 | 48 
. А 11 | 98.959 |+ 687 | 6 90.749 |+ 8,000 | 34 | ,. 
Met. Rly. 11 | 14.047 |+ 272 6 45,646 |+ 281 24 „ 
Anglo-Argentine ёе 99 1 88,141 + 2,866 fig 521.988 + 54.853 ee 
Auckland .. . | July 19 | 10,18 |+ 849 285 78,706 |+ 9,968 | 10°92! 56 
Ibrisbene és "C NET 12,775 |-- 1,011 | .. s АРИ ШЕР 
Brit. Columbia Rly. 97.211 |--8,748 | 62 | 996,574 |--64,739 | .. | .. 
Calcutta КЕ .. Aug. 10 6,271 |+ 54000 V os ie cures 
(Cape Electric T. Ld. 12,710 “> es К D 
Geneva " в 840 |+ 485 E ee v 
Шекошә, W.A... 8,654 27,406 8 20-5 
adras se э» 1,187 |+ 912 | 80 15,911 |+ 9,614 [19:75 3:95 
Lisbon еа es 96 ws | s кА 
Perth (W.A.) .. | Aug. 9] 2,678 |— 66 45,609 1,545 | 95'5| 4 


* Compared with the corresponding period of 1906. + One wuek only, 


middle. 
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STOCKS AND SHARES. 


Tuesday Afternoon. 
Every market in the Stock Exchange bas fallen beneath the evil 
influences of the slump in Consols and Americans. The former has 
demoralised investment securities: the latter bas upset invest ment 
and speculative divisions alike. As usual, the losses incurred in 
connection with speculation have had to be met by forced sales of 
stock in other departments, which departments, already agitated 
by the drop in the Funds, were in no mood to have fresh stock thrust 
upon them when buyers were conspicuous by not being there. To 
this reason, broadly speaking, muat be attributed the declines in 
most investment issues, and that electrical varieties bave so far 
mansged to escape very ligbtly in the general malaíse is evidence, 
partly of inherent strength, partly of lack of market in most of 
them. : 

Cbaring Cross shares have altogether failed to benefit from the 
issue of a report which reads satis'actorily enough as showing useful 
increases in revenue received and current supplied. Edmundeon's 
Preference hardened slightly to 1i, while Urbans keep stationary. 
The chief movement is a 10s. fall in Notting Hill shares, reducing 
the price to 114. Newcastle-on-Tyne Ordinary are flatter, and the 
Preference at 5—54 are a trifle down. The Brush group is un- 
altered. | | 

After being down to 39, Metropolitan Consolidated rallied to 
404, still 1 lower on the weck. Districts at 113 excite no interest 
іп the minds of any but haple:s proprietors. The Home Railway 
market has been in a deplorable cordition, every day bringing 
forth fresh processions of declines. On Monday, however, some- 
thing of a recovery set in amongst the speculative stocks. City 
and South London continues dullish at 46, and Central London 
Preferred lost a point at 92. 

For such shares as British Electric Traction Ordinary and Pre- 
ference to have fallen 3 is not perhaps very surprising. Traction 
issues are dull on the whole, and Anglo-Argentine Ordinary at 8% 
are j easier. When the rearrangement of this company’s capital 
was first announced last month, a little speculative buying ensued, 
and the purchasers, finding that the price has not responded in 
accordance with their anticipations, are now quietly getting out of 
the shares. Belgranos keep pretty firm. 

Telegraph stocks are one of the few good markets round the 
Stock Exchange. Prices are certainly not much better, but the 
falls have been limited. Anglo-Americans, of course, gave way 
again on the Yankee scare. The Deferred stock has fallen a further 
à to 17i, after going appreciably lower. 'The Preferred stoek 
lost 2 points, and the Ordinary 1. The 6 per cent. Preferred is 
down to 1061, paying over 53 per cent. on the money, dividends 
being distributed quarterly. Western Telegraphs at 13} are down 
another 10s., there being a few shares on tap, while the strike of 
telegraphists in New York proved a source of uneasiness. Eastern 
Extensions at 131 bave shed 4, although Eastern Telegraph 
Ordinary at 1364 has been left unchanged. One or two Debenture 
stocks have actually improved, but Globe Telegraph and Trust 
Ordinary at 102 are not quite so steady. 

National Telephone Preferred gave way 4, while Chili Telephone 
shares at 7 have replaced their fall of a week ago. 

The leopard will have to change his spots before Henley's Tele- 
graph Works are likely to alter the dividend, and the declaration 
of the customary rate has left the price of the Ordinary at 12 
Callenders at 10} are the fraction better. India-Rubber 


shares came on offer, and the price was accordingly reduced 10s. to 
158. In the Engineering group, Babcock & Wilcox at 8g have 
slightly receded, but these movements are to be explained bv the 
necers'ty already mentioned, for providing funds wherewith to 
meet differences incurred over speculative commitments. Willans 
and Robinsons keep their quotations, and Crompton 5 per cent. 
First Mortgage Debentures at 954 are } higher. | 


— 


Charing Cross, West End and City Electricity 
Supply Co., Ltd.—As briefly announced last week, the directors | 
have declared an interim dividend at the rate of 5 per cent. 
annum on the ordinary shares of the West End undertaking. The 


figures for the half-year ended June 30th, 1907, as compared with 


the corresponding period of last year (excluding the bulk supply 
from one оданы ыг to the other), are :— 


West END. 1907. 1906. 
Units sold . 5,098,880 .. 4,730,221 
Revenue £69,001  .. 260,564 

City. 

Unite sold . 4,234,889 .. 8,497,820 
Revenue 444,533 £88,228 


Anglo-Argentine Tramways Co., Ltd.—At a special 
meeting held on the 12th inst., the resolutions passed on July 26th, 


for acquiring the Buenos Ayres and Belgrano tramways, were 
nfirmed. 


Alteration of Bank Rate,—The Bank Rate has been 
taised to 44 per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock : ; Pr t 
Present or Dividends for the last Closing Closing week ended | Rise + esen 
NAME. Quotations Quotations or Yield 
Issue. Share four years. Aug. 6th. Aug. 13th. PRE an Fall — | per cent. 
1908. | 1904. | 1905. | 1906. | Highest Lowest. & s. d. 
25,000 | Amazon теср wes в shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | sg 3— 389 8— 34 TREO SE a Nil 
149,600 Do. 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil | Nil[695,|595,| 85 — ав 85 — RR A a ds 613 8 
660,660 | Anglo- Rain Telegraph . E .. | Stock | 61s. | 23% | 33% | 34% | 61 — 64 xd 60 — 63 62 60 —1 6 3 0 
8,169,670 | Do. do. do. 6 o, Pref. Btock 6 % | 58% 6 % | 6 % | 1074—1086} хаў 1063—106 108 1054 -.1 12 
8,169,670 | Do. do. do. Deferred Stock | 2s. | Nil 9 | 12% | Yu— 173 164— 17 177 164 — 10 211 
50,000 | Anglo-Portuguese Tel., 5 X% Mort. Deb. Stock Red. | 100 К .. 159,15 . | 101 —104 101 —104 ey ss js 4 16 2 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 |7%|8% |ва вә | 63— 7 61— 7} хі | .. s *à 5 10 4 
2,097,680 | Commercial Cable Sting. 500 year 4 % Deb. 8 Sk. Red. Btock 1 4 44 % 92—94 €: 92 — 94 93} . d 451 
16,000 | Cuba Telegraph . 10 0 55% 5 5 % 71 — Ti— T "n 018 
6,000 Do. 10 & Pret. gs is ee a 10 |19 % |10 % 109% |10 ^ 151— 1 il 152— 1 кн 5 619 5 
12,981 | Direct Spanish Telegraph, Ord. a 5 15114 3— 3 " 6 8 6 
6,000 Do. о. 10 % Cum. Pref. 2 5 10 % [10 % 10 10 % 9 — v. 9 — " " 6 5 3 
90, 000 _ Do. 30. 44 % Deba. T 50 4396 % | 448% | 4495, | 98 —101 ^ | 98 —101 xd а е 491 
60,710: | Direct United States Cable 20 | 83 % | 34% | 4195 | 499% а. 168 ха | 164— 158 15,5 153 6 15 9 
and bonus 
57,000 | Direct W. India Cable, 44 % Reg. Deb., 1 to 1,200, R. 100 4 4496 | 44% | 48% | 99 —101 994—1014 - +4 48 8 
4,000,000 | Eastern Telegraph, Ord Ont! Stock Stock | 7 & 1977 [7% | 184 —139 184 —139 1963 1243 P 5 0 9 
2,000,000 Do. 3 Prel. Btock.. 100 33% | 84% | 84% | 34% — 90 — eR? BRA je B17 9 
1,806,706 Do. Mort. Deb. Stock. Red. Stock 4% 11 ү 4% | 108 —105 103 —105 1044 < fe 816 2 
900,000 | Eastern Extension, ‘Australasia, and China Tele. | 10 | 7 1 & 7% |7% | 134— 19g 18 — 1 i 133 -à | 53 8 
752,400 Do. 4 % Deb. Stock . Btock | 4 4 4% | 4% | 102 —104 xd | 102 —104 108 ^ zu 8 16 11 
296,400 5 Afric. Tel. 4% Mt Db., 1 to 3,000, red. 1909 | 100 49% |49% 14% 14%] 974—1004 xd | 974—1004 e i4 $5 819 7 
200, 000 15 Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 25 4% 4 4 % 4 % 884—1 —1004 T T UN 319 7 
181,127 Globe 1 Slegraph and Trust . 10 54% | 589 | 58% | 54% | 1 11 104— 11 1033 10$ -- 4 б 0 0 
181,127 do. 6 % Pref.. 10 6 T 6% |6% | 184— 14 184— 1t 199 143 459 
150,000 ата. e ee 10 15 % 24 UX |20 9 | 84 — 36 84 — 36 313 a ES 611 1 
ax an ermudas Cable, 4) % Ist Mort. ) E 
Dm bere БОА a m elk lane mom mm || за анн 
; o-Europeun Telegrap W ; 1 Ф 18 % 113 % — 5 T ee 
@41,980,400 | Mackay Companies Common $100 .. fl 2 2% | 33% | 66 — 68 66 — 68 T vs 621 
$50,000,000 Do. do. 4% Cum. Pref. $100 ...|4 4% |4 % | 617 — 69 67 — 69 22 5 15 11 
256,127 | Marconi's Wireless Telegraph .. я 95 1 Nil | Nil | Nil i — 3 — А us Nil 
72,68 | Monte Video Telephone Co., Ltd. Ord. ix 1 895,|496|5 96 | .. 1 LA — i э» ; 414 1 
86,492 Do. do. do. 5% Pref. 55 1 5% 64 bu as 1 1 у as 5 9 0 
2,226,000 | National Tele bone, Pref. Stock . ..| 10 6 |6 6% [6% |1 1084 ха | 106 —108 107 105 Em 511 1 
2,226,600 Do. о. Def. Stock i 100 5 5 [5 % | 54% | 106 —107 xd | 105 —107 1 1 413 6 
15, Do. do 6 % Cum. lst. Pref. 10 6 866 | 11 — 18 xd | 11 — 18 11 ss 412 4 
15 Do. do. 6% Cum. 2nd Pref. .. ЕЎ 10 6 16% 6 15 X, 94— 114 xd 94— 11 1 " 4 611 
250,060 Do. do. 5 % Non-cum. 3rd P., 1 to 250,000 5 5. 5 5 % 5 % | 54— xd — 5 5¹⁴ si 4 921 
2,000,000 Do. do 3 Deb. Stock Red. .. | Btock | 84% | 84% | 83% | 34% | 954 — P54— 974 :963 96 E 31686 
1,689,598 Do. do. Deb. Stock Red. 100 4 4 4 % 4 | 1 1 1004 — 102: 102 "s 818 1 
179,813 | Oriental Telep. and Elec. 1 to 171,504, fully paid. 1 | 6%, | 64% 17% 17% 1 1 4—1 - | 5 110 
50,000 Ро. do. do. 6% Cum. Prel | 1 6 A G6 N66 . id— 1 1%— lA 411 5 
100,000 Do. do. do. 6 Red. Deb. Stock 100 hi > 1514 | 91 — 94 9] — 94 451 
100,000 | Pacific & e Tel., У Guar. Debs., 1 to! ‚000 10 1% [44 14%] 97 —100 97 —100 40 0 
11,8997 | Reuter's А ‘se 8 5 3 5 [5% 7 — 8 1— 8 5 0 0 
60,000 | Telephone Co. of Egypt, 4 % ; Deb. Red. 100 "T .. | 44% | 44% | 98 —101 98 —101 ах 410 0 
8,167 | Submarine Cables Trust . Ур .. | Cert. 6 6 16 % 16 9 | 127 —180 127 —130 * 412 4 
80,000 | United River Plate Telephone . P 5 8% 89,8 8 % 6j— 73 xd 62— 7 si 5 10 4 
40, 000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 59% 15% 15% 15 % 5— 5 5— 5 2 4 10 11 
15,00 1| West African Telegraph, Shares ? 10 4% | 44% 4 % 4 9% | 10 10 10 — 10 а 916 2 
30,008 | У. Coast of America, 1 to 30,000 & 53, 001 to 53, 008. 2 Nil Nil | Nil | 24% là t làÀ— 1ğ T А * 812 9 
000 | Do. 4% Debs., 1 to 1,600 guar. by Braz. Sub. Tel. | 100 4%14%/4%14%] 97 —100 97 —100 22 » 25 818 5 
,990 | Western Telegraph, Ltd., Nos, 1 to 207,930. . se 10 7926 1T 98 I7 9&1 s. 134— 14 13 — 133 134 133 — ) 5 3 8 
800,000 Do. do. % Deb. Stock Red. 100 4% 14% |4 9% |14 % | 100 —103 100 —103 у? ; T 817 8 
88,821 | West India and Panama Telegraph ^ 10 Nil | Nil | Nil | Nil 7— + А 4 8/9 Aet Nil 
84,563 Do. do. 69 Cum. Ist Pref. 10 74% 6 % 5 % 8 % m— т NH т 1} | 7 |069 
4,669 Do. do. 69 Cum. 2nd Pref. % 10 Nil F Nil | Nil | Nil d- 74 6а 71 | +} Nil 
0,0001 Do do. 5% Debs., Nos. 1 to 1,800 100 5 % 15 A. 3L | 99 —102 99 —102 ea 418 Q 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| Anglo-Argentine ms, Nos. 007, | 
mee mm RSS REESE e |o exp а-а Каса аа-а и 
, ; um fs., 1 to 260,007 .. 5 54% 5396 o6 6 — 6i — 4h p 25 480 
E Do. Permanent, 6% Deb. Stock, 1888 | 100 650 ate 6% Ө 131 —134 131 —184 131 АЕ 55 497 
285,1 uckland E. Trams, 5 % 1st Mort. Deb. Stock .. | 100 595,|6905,|595, | 6 9 | 102 —105 192 —105 T - 415 8 
830,000 boock & Wilcox, 1 to 530,000. . wd 1 17% a 20 % 20 % 8j— 4 Bj— 4 78/9 7716 — à 5 0 0 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 s 1 6 | 6 6% 6 96 le— 1 14— 1j Pe s - 877 
88,000 | British Aluminium, Ord., 2,001 to 40 000 .. 79 5 . 777 41— 11 — | 5€ 5,% : 700 
40,000 | Do. do. 7% Cum. Pref. .. 5 Nu 74% 7K 7 5 — 5— 6 5% п 6 73 
20,000 Do. do “А "6 % Cum. Pref. 5 Nil 6 66 «X 5 — 2 — 6 28 — { 5 14 3 
20,000 Do. do. 49% Funding Certs... 5 . 14% 14% 14% 32-— 4% 81— 4 M. ws 414 1 
258,000 Do. do. <5% 1st Mort. Deb. Stock Red. | Stock | 5 1595 5% 5 % | 100 —108 100 --103 id 417 1 
300,000 | Do. do. Ыы % Loch Leven Debs. — .. | 100 М i .. | 58% | f6 — 99 xd | 96 — 99 ES zs 5 11 1 
400,000 | British Columbia E. Rail Def. Ord. Stock ..| 100 95169516 % 6 9% 177 --183 197 —134 129 T ; 4 10 11 
300,000 Do. 5 % Pref. Ord. Stock me gs gs 100 §%15% 15 %15 110 —114 110 —114 112 112 ed 479 
300,000 Do. 5 €, Cum. Perp. Pref. Stock is 100 5 |5 T 596165 & 103 —106 103 —1C6 101 M І 4 14 4 
238,000 | Do. 44% Ist Mort. Debs., 1 to 6,250. 40 | 44% | 44% | 48% | 4%, | 100 —103 100 —103 » Ж ES 475. 
220,000 Do. 4 Vancouver Power Debs., 1 to 2, 900 | 100 49% | 44% | 44% 4445 100 — 102 100 —102 1013 T E 4 8 3 
138,801 | British Electr „ 10 66 % 83 i Nil 2)1— 3 — 2 52/6 48/9 — à Nil 
161,487 Do. 6 % Cum. Pref... 10 6%16% 6 6% 7— 74 — 7 Th 6 — È 8 2 9 
1.448, 658 Do. de. { % Perp. Deb. Stock .. | Stock 5 % | 5 2 5 5 % | 100 — 103 100—103 1013 es T 417 1 
410,178 Do. do. 43 % M Deb. Stock Red. | 100 .. | 44 44% 43% | 78 — 61 78 — ВІ V dus ре 5 11 1 
100,000 | British Insulated and He sby Cables , 5 8 8 8 95 10% — 1 62-- 7 ik 614 6 17 11 
100,000 Do. do. 6 % Cum. Pref. 5 16%/6%/16%| 6 58-- Gh ха! 58 at б 418 0 
‚000 | Ро. до. 44% lst Mort. Deb. Red. 100 43% | 4455 | 4 Ф 2 101 — 104 101 - 104 102 4 6 7 
212,000 Brita Westinghouse 89, ч Mort. Debs. 100 44%, | 45% | 4 44% | 87 — 91 | 87 — pl. E T 4 18 11 
f Britis estinghouse 1 to 200,000 and | А | - 
1,016,353 Do. do. 4% Mort. Deb. Stock | 100 4% 149% 4% 4% | 59— 69 — 64 Di 6 5 0 
50,000 |tBrowett, Lindley & Co., Ord. . £1 Nil | Nil] Nil| .. m ^M tà - Nil 
50,000 || Do. do. 6 % Cum. Pref. £l Nil | Nil| Nil| .. 14/6 to 15/ 14/6 to 15/6 Р Nil 
106,781 | Brush Electrical Engineering, Ord., 15 с 106 731. 2 Nil | Nil | 24% | Nil 1— E Nil 
150,000 Do. do. Non-cum. 6% Pr : 2 6 q 96 % | Nil — 1 й— if . i Nil 
125.000 Do. do. 44 % Perp. Deb. Stock .. | Stock | 44% nts 44% % | 88 — 91 83 — 81 45 б d 4 18 11 
125,000 Do. do. 43 do Perp. 2nd Deb. Stock.. | Stock 9$, | 48% | 49% | 4496, | 71 — 74 71 — 74 i wi i 61 7 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 13% % 13% [39 | 4$ — 43 4— 4} 85/74 82/6 88 7 
40,000 | Ро. do. A 6% Cum. Pref., 1 to 40,000 5 6 6 K, 6 % 6 % | 42— 54 47— 5 ү A 614 3 
21,500 Do. do “B” do., 1 to 27,500 5 695,,1675,169?516 4— 6i 47 sf 95/. 614 8 
18,900 Do. do. 5% Deb. Stock 100 5 5 05 % 5 106 — 115 1% —115 z 4 611 
190,000 Do. do. 5 J 2nd Deb. Stock 100 5%|5%|59% |6 100 —103 100 — 103 E s 417 1 
187,610 | Calcutta Trams, 1 to 137,610 .. a 5 6 888 7 8 Tà— 8 T 500 
80, Do. 59 Cum. Pref., Nos. 1 to 29,990. . 5 is - 15% 5 5 5à 5 - as 4 811 
850,000 Do. 44%, Ist Deb. Stock. А ..| 100 147, 96 | 4495 | 44% | 102 — 106 102 —106 1023 zi 4 411 
85,000 | Callender’s Cable Construction shares х ae 6 12 124% 15 95 [15 96 10 % — 10 а ise + } 700 
40,000 Do. do. 5% Cum. Pref. 5 5 ur 5 5 % 55— — М. Es T A 4 811 
900,000 Do. do. 44% 1st Mort. Deb. Stock Red. Stock | 43% | 44 q% 44% | 1054 —107 1054—107 106} 1064 48 9 
491,292 | Саре E Trams., 1 to 491,222 1 110 |5 i 25 TA — dn is es Nil 
450,000 Castner-Kellner Alkali, 1 to 450,000 1 495 |4 6% 18% 1 1 1. — 1 ys 6 111 
224,088 Do. do. 44% lst Mort. Deb. Stock 100 44% | 43 405 T —100 xd | 95 —100 P 488 
911,568 | Central London Railway, Ord. Stock .. | Воск 4 4 4 4 73 — 75 78 — 76 744 : ay 5 fl 8 
544,216 Do. do. 4% Pref. Stock .. Stock | 4 49?51495|4 92 — 94 91 — $3 e gi —1 460 
544,216 Do. do. Def. do. Stock | 4 4 49% | 4 53 — 58 68 — E6 - 85 1 210 
1,480,000 City and South London Railway PIE 2 2) p» a% 45 — 47 45 — 47 e| 30 410 5 
95,000 P. Co., Nos. 1 to 85,000 à 949 | 6 1$ — 9à ц— 29i 42) 0; 61711 
100,000: 5% 1st Mort. Reg. Debs., 1 1 to | $ 
900 of #100, аса 901 to 1,000 of 200 Red xj. 5 15% [675 16% +4 |5 31 
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* Unless otherwise stated, all Shares Are fully pa paid. { A period of nine months. : From Mar Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.,—(Continued) 


| 
Stock А Closing Closing Business done | Rise +! Present 
y nid NAME. i or ee for the Quotations | Quotations week ended |^ ог Yield 
* Share. ,n Aug. 6th. Aug. 18th. | Aug. 13th, 1907. | Fall — | per cent. 
Jr AAA ³¹¹1 ee ae ee TAT EN (ee N eee Se ⁵ZQnDBDQb d Ser eee. Coens — 
. 1903. | 1904. | 1905. | 1906. Highest Lowest. £ s. d. 
260,000. | Dick, Kerr & Co., 1 to 260,000 .. РА 1 . 10 10 | .. 1 — ij .. 631 
305,000 Do. do. 695 Cum. Pref., 1 to 305,000 `. 1 6 6 .. 1— hk 1 — 13 gi 416 0 
294,150 Do. do. 43 9, Deb. Stock 2241. 100 43% | 44% | 44% | 44% | 101 —104 n —104 АУ | oe Ж. 
60,000 | Dublin United Trams. (1896), 1 to 60,0 10 53% |6% | 6% 6 | 181— i xd — 14} eee 
59,987 Do. 6 * Pref. between land 60,000 10 6%|6%|6% 16% 12j— 131 xd 12 — 137 4738 
99,261 | Edison & Swan Utd., “A” shs., £3 pd., 1 to 99,961 5 N199 | 495. |... l— 1H ‚ M— n | 9 110 
17,139 Do. “д shares, 01 - “017, I ae 5 N X% | 444, e 2— "4 2 = 8 6 9 
319,475 Do. Deb. Stock Red. 100 4 "5.1 4 95 «14 3 83 -— Nb — 85 414 2 
72,220 Do. 5% 2nd Det. Stock Prov. Certs. all pd. 100 5 15% |5 |5 89 -- 92 89 — 92 | 5 8 8 
112,100 | Electric Contruction, 1 to 112,00 2 14%] Nil] Nil | Nil | A gh 1 — v^ Nil 
31,390 Do. do. 7%, Cum. Pref., 1 00 31, 390. . 2 19199617951 Ni là— 18 14— 18 Nil 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. i 10 |4%|5% 15% | b- B — 83 8 — | 5178 
200,000 | Do. do 4%, Mort Deb. Stock 4% 4 % |4 ^5 | 4 92 — 95 92 — 95 516 8 
78,000 | Gt. N. & City Rail. Pref. Ord. * A" 4%, 1 to 78,000} 10 |з%|[4% 4,4 ia 21 11— 9i 20 0 0 
96,000 | Greenwood & Batley, 7 % Cum. Tu і 10 н 235g "E. 10j— 101 10,-— 10; А 613 4 
80,000 Do. do. ` 5% Mort. Debs. c a» | 100 [5%16% 159.16 102 —103 12 103 417 1 
200,000 Henley' s. TA Telegraph Works, Ord. T 5 159, 15%, | 15% [15 2 111 - 1? 1l - 12 113 6 0 0 
200,000 Do. do. 44% Pref. 5 |a% | 44% | 44% 6— 5 5— 5 55 817 3 
150,000 Do. do. 4À 5, Mort. Deb. Stock | Stock | 44% | 44% | 44% | 4496 | 1064-1079 1054— 107 А | $ E 9. 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. | 10 | 10%, | 5 9, |10% [10 % 15 — 16 i= 15 15g чы —& | 6 9 0 
37,500 |! Liverpool Overhead Railway, Ord. 3 10 | 18% |14% | Nil | Ni u- 13 ! 2 j " Nil 
10,000 |t Do. do. Pref., £10 paid — .. l0 5 5 5 % | 596 et - 74 7— 8 6 5 0 
600,070 | London United Trams. (1901), 1 to 50,007 .. `. 10 8 169% |8 8 74 64-- 74 . 
899,930 Do. .do. 60,008 to 100,000 10 86 % 95, | B8 96 н: 1 64— 7 | 5 2 2 
125,000 Do. do. 5 à, Cum. Pref., 1 to 125, 000 10 5 15 do 56% | 6 731— 8 "i S xd | 614 8 
1,331,000 Do. do. 4%, Ist Mort. Deb. Stock 100 |45, 4% 14% | 4 84 — B8 - 814 4 10 11 
314,016 | Metropolitan Electric 'Trams., Defd.. » 1 | Nil | Nil | Nil | Nl | — 4 — f$ Nil 
500,000 Do. do. 5% Cum. Pref... 1 5 5 5 5 ii— Id] 11— F Ms + 5 6 8 
850,000 Do. do. 44%, Deb. Stock Red. 100 na 4495 | 44% | 44 - 97 94 — 9" xd 4 1U 11 
30,000 | Peebles (B.) & Co., 6% Cum. Pref., 20,001 to 50,000 5 .. 16% 6 % 16 34— 4 83- 4 710 0 
245,500 | Potteries E. Tre. F ue be 55 is 1 5% 15 % % |4 » De oh P— 1 6 8 0 
245,500 Do. 8% Com. Prof. aa- „ da 1 |52 15% 5 |6 5»- H ^ i 7 5 5 
245,000 Do. 44 % Deb. Stock .. és ..| 10 | 44% | 4496 | 43% | 4396 — 98 9 — 98 15 411 10 
37,350 | Telegraph Construction and Maintenance .. d» 12 [20 % |15 % 15 95 |15 e 31 — 83 xd 81 — 83 3 31 A ЖЕ ` 
150,0001 Do. 4% Ded. Bds., 1 to 1,500 Red:, 1909 | 100 4%14% % | 4% | 99 —102 99 — 102 8 18 5 
599,200 | Undergd. E. R., Lon., 5 %, Profit Shar. S. Nts ЎА .. 5 % 5 8 64 — 67 64 — 67 644 644 719 8 
66,666 | Willans & Robinson, 1 to 30, 000 & 80,001 to 116, 666. 5 3% 1 Nil Nil * 14— ad 11— 1j 15 Nil 
66,666 | Ро. 6 % C.P., 30, 001 to 80,000 & 125,001 to 141,666 5 6 % | Nil| Nil 82-— 4 83— 44 81/ RUE Nil 
946,574 | Do. 4% Ist Mort. Deb. Stock — .. 100 |4%|4%|4%[4%| 76 — 80 76 — 80 5 0 0 
ELECTRICITY SUPPLY COMPANIES. 
— 
14,000 | Bromley (Kent) E. L. & P,. 1 to 14,000 à 5 5 % | 54% 440% 41— 54 471 — bi Vs 6 49 
70,000 Do. do. 44 % Ist. deb. stock .. | 100 | 44% | 44% | 449 98 100 98 —100 ж: 410 0 
29,798 | Brompton & Kens. Elec. Lt. Bup., Ord., 1 to 20,000 5  |109, |10 % 10 % | 1 7i— M 71— d Es 6 18 
10,202 Do. do. 1% Cum. Pref. 5 1791795 17% 179% 1— 74 8 712 ad yx 424 
336,876 | Central Electric Supply 4 % Guar. Deb. Stock . 100 4% 14% 14% 14%] 99 —102 99 —102 A за 3 B18 5 
80,000 | Charing Cross and Strand Electricity Supply 5 8% 1/8K%15%16 4 — 4 77/6 i5 is 6 5 0 
80,000 Do. do. do. 44 % Cum. Pref, 5 Ah 1355 44% h Bi— 44 31- 4 85 ^ " b 5 11 
80,000 Do. "City Undertaking” 44 % Cum. Prf. 5 % | 4395 | 44% | 4 31 3X — 3 T. id es 6 00 
427,400 Do. do. 4% Deb. Stock Red. 100 0651496149514 95 — 98 95 — 98 ne 41 8 
49,436 | Chelsea Electricity Supply, Ord. - 5 549 6 |16 95 44% 8i— 44 Bi— 4i as А 500 
175,0001 Do. do. 44 % Deb. Stock Red. .. | Stock | 44% | 44% | 44% & 101 —104 101 —104 Za Ms сЕ 459 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 | 10 | 5% |6 % | 6% | 6 9 — 10 9 — 10 99 94 z 6 00 
40,000 Do. 6 % Cum. Pref., f to 40,000 10 66 66 $ 103 — 111 105 — 113 1175 z 52 
400,000“ Do. 59% Db. Stk., Scrip. (iss. at 115) all pd. > oh 5 15 9 5 5 121 —124 121 —124 »e M 408 
800,000 Do. 44 9, 2nd. Db. Stk., Prov. Crts.,allpd. | 100 | 44% | 44° | 44% | 44 — 99 96 — 99 974 " 4 10 11 
40,000 | County of Durham Electrical Power, Ord. M 5 4% |2370 4 % | 4 4 5 44— 65 T 400 
50,000 Do. do do. 6% Pref. 85 5 5 15% | 5 44— b 4. 5 2 5.00 
* 40,000 | County of London Electric Lighting, Ord. 1—40,000 10 4% | 44% 15% | b 7 — xd 7 — 8 74 aba 6 5 0 
40,000 Do. do. 6 &. Pref., 40,001—60,000| 10 6 % 6 % 16% |6 $ 101— 114 xd 10j— 114 i " їй 5 6 8 
400,0001 Do. do. 44% Deb. Stock i m "o 44% | 4495 4 106 —109 106 —109 1073 1073 ay & 2 T7 
400,000 Do. do. 44 % 2nd. Deb. Stock |. | Stock | 44° | 4495 | 44% | 48% | M — 97 94 — 97 85 d i 412 9 
80,000 | Edmundson's Electric Corporation, Ord. Shares . 5 9617951495 | Nil à— 1 — 1 А 110 0 
80,000 Do. do. % Cum. Pret. 5 |6% 16% 6 13% | 1}— 2} Ib 39/3 . + | 618 4 
350,000 Do. do. 44 "5 Ist Mort. Deb. Stk. 100 44%, | 44% | 44% $ 76 — 81 76 — 81 Ea - 5 11 1 
10,000 | Folkestone, 1 to 10,000 , | 5 | 54% | 54% | 54% | ‘= 4— 58 5 8 5 
10,000} ^ Do. 5 % Cum. Pref., 11010000 ..  .. 5 5 „ | 59051 &— E 4 458 
90,000 Do. 44 % 1st Deb. Stock a js $4 100 459, | 44% | 44% | 48 96 — 99 xd — { 4 10 11 
13,008 | Hove, 1 to 13,000 a 5 „ | 85g7, | 9 5, | 9 6:1— 7 63— "1 642 
21,000 | Kensington and Knightsbridge Electric Ord. , 5 12%, 12 9, |10 % |10 8 xd EE 6 8 1 
90,000 Do. do. do. 4%, Deben. Stk. Stock | 4 95 % X% |é 91 — 97 xd 96 — 99 А 4 о 6 
111,000 | London Electric Supply uM aida Limited, Ord. 3 Nil % 14% | 4 e là— 24 là— 2 512 8 
70,000 Do. do. 6% Pref, : 5 6% 16%16 9% |6 41 bł — bi on 4 e 517 1 
374,395 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock % | 4% | 4% | 48% | 93 — 96 93 - 96 ih Рта 413 9 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . че ite 10 % 10 % | 8 % — xd d- 59 oe 63 1 
76,121 Do. 44 % Cum. f: 1—71,106 Ks - 5 449 | 46% | 44% — 6 41 97/6 Py 459 
220,000 Do. 44 „ 1st Mort. Deben. Stock M * 44% | 45% 1 5 103 —107 108 —107 ws * 4 4 1 
250,000“ Do. 3 E Mort. Deben. Stock Redem. | Stock | Bi% 96 | 34% 87 — 92 87 — 92 eo 816 1 
250,000 Midland Electric Corporation, 44 % 1st Mort. "en. 100 419%, | 44% | 44% 96 — 98 95 — £8 6% 41110 
61,991 W on- Tyne , ‹ f 5 8 у, 189% |8 9,18 € 7 76 xd 64— 7 — 5 14 3 
75,000 , Pref., 1 to 75,000 5 6%15%15% 16% 44— 58 xd б — 53 50, — ; 4 1011 
10,852 | Notting Hill Electrio Lighting .. : 10 6 * 7 95, | 74% | 74% | 114— 124 11 — 19 -— 6 5 0 
20,000 | Oxford, l to 96 and 407 to 20,310 5 63 7% 17% 7% 54— 6а 53— 68 55 M 5 911 
50,000 | Do. 4% Deb. Stock 100 | 4%] 4 ф 4% 14%) 95 — 97 5 — 97 is 426 
40,000 | St. James’ and Pall Mall Electric fish. Ord... 5 143% 143% [124% |10 96 a 8? xd 73— a 58 514 8 
20,000 Do. do. 7 ^; Pref. 20,081 to 40,080 5 |795,|79,| 795, |1 95 | 6ğ— "xd $- »: 411 
150,0001 Do. do. 33 % Deb. Stock Red. | 100 | 34% | 38% | 3 % 84% EM 86 — 91 R63 8j w 8 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. ay 5 4%14% % il à— 14 — 14 «s * “ә Nil 
50,000 Do. do. % Deb. Stock | Stock | 4 4% 4% 471 — 75 xd 71 — 15 is bs id 5 6 8 
65,000 | South London Electricity 89 oui € ‘ 5 3%14%14%18% — 2 — 6 0 0 
120,000 | South Met. Elec. Lt. & Power, Ord. bets s 80 1 Nil | Nil | 24% | 28% С з 6 8 
117,968 Ро. do. 7 q, Pref. 1 [79,1795,|79?,1*7 9 |] M— 1 1 ^ 5 110 
200,000 Do. do. 44 % Ist Deb. Stk. | 100 | 44% | 489, | 44% | 44% | 100 103 100 —108 5 475 
80,000 | Urban Electric Supply, Ord. .. í 5 59% 5 0 5 do 6 96 11— 2} 14— 2i vé 11-2 0 
5C,000 Do. do. 5 %, Cum. Pref. 5 5 5 % 5% 15% 2 — 3 2 — 8 is А. 6 8 
200 000 Do. do. 44% Ist Mort. Db. Stk. Red. | 100 .. | 44% | 44% | 44 94 — 97 94 — 97 ds M 419 9 
110,000 | Westminster кеш Supply, Ord. .. i 5 |1349 |14 % [18 % [19 9 — 10 9 — 10 98 91 6 0 0 
81,279 44 % Cum. Pref. 5 5 15% 5 | dà b — 54 5 — 53 4 - 4 110 
(Original 5 *X ned. to 44 % from 31st Dec., 1905) 
* Unless otherwise stated, all shares are fully paid. À + Quotations on Liverpool Stock Exchange. 
——(———— eee - —L— p kW R4 — ee — — —— e л ———— oe v2 


Bank rate of Discount 4 ver cent., April 25th, 1907. 


Vol. 61. No. 1,551, Abover 16, 1907.] 


THE ELECTRICAL REVIEW. 


277 


EXPERIMENTS WITH CONCRETE 
TELEGRAPH POLES. 


CONSIDERATION shows that the length of life of steel, without 
adequate preservative agencies, is not much greater than that of the 
long-lived woods. А great many patterns of steel poles have been 
ade: but probably very few of them represent our practical 
deeideratum. Among them are poles cut from I-beams; tubular 
poles made of pipe jointed together; tubular poles of special 
design and manufacture; poles made of plates bolted together; 
poles of angles fastened together by lattice-work, and sundry other 
forms. But thorough study of the matter brings the conclusion 
that, to have sufficiently long life for consideration, the inside as 
well as the outside of any steel pole must be accessible for the 
purpose of inspection and reapplication of preservatives. 

So far &8 can be ascertained, the preservation of steel imbedded 
in properly constructed concrete is perfect. Concrete not only 
does not disintegrate, but hardens and improves witlrage.  There- 
fore, a structure of reinforced concrete has a life that is practically 
unlimited, and a telegraph pole made of reinforced concrete ought 
to answer tbe purpose for which it is erected. 

The use of concrete for the manufacture of telegraph poles is not 
new. As nearly as can be ascertained, the first concrete poles were 
designed by Colonel G. M. Totten, chief engineer of the Panama 
Railroad Co., at a date uncertain, but probably about 1856, the 
road having been put into operation in that year. These poles 
were cone-shaped, 12 ft. long, with a diameter of from 12 to 15 in. 
at the base and from 6 to 8 in. at the top. The wires were svp- 
ported by iron brackets, which were fastened to the poles by 
wrought-iron bands passing around them and around the poles near 
the top. The proportions of the ingredients used in the manufac- 
ture of these poles is not obtainable, but the strength to resist 
strains was 60 inadequate that means were sought to overcome tbis 
fault, and the poles were a few years later replaced from time to 
time by the first reinforced concrete poles of which record is 
known, the reinforcement consisting of 3 in. x 3 in. pine corer, 
extending throughout the length of the poles. The concrete poles, 
it is understood, were used because the available wooden poles 
were very short-lived, by reason of the ravages of insects. The 
poles with wooden reinforcement evidently were not attacked by 
the ants soon enough to prevent the cores from swelling and 
cracking the concrete, so that the first pattern of reinforced poles 
was not an appreciable improvement over the solid pole. After 
being used for a few years, the disruption of both classes of poles 
was such that they were practically abandoned, they having been 
replaced as occasion required by other patterns until, in 1838, there 
were only about twenty of the original poles standing, one or two 
of which still remain erect on the line of that road. 

The “ Geological Survey of Ohio," 4th Series, Bulletin 2 (1904), 
entitled Uses of Hydraulic Cement," by Prof. Frank Harvey 
Eno, of the Ohio State University, presents in an article entitled 
“Cement Telegraph Poles" an item of some interest, describing 
eement butts for wood poles that have rotted off, observing that 
when a pole has to be dd ше often only the part setting in the 
ground has deteriorated, and, while in some country districts the 
pole may be cut off and reset, there are many poles that must be 
replaced altogether, thus losing most of the pole. To meet this 
contingency, & cement base has been devised, octagonal in shape, 
with four iron strips bolted to opposite faces, extending a foot or 
more above the concrete. In installing this concrete base, the 
rotten pole is sawed off, the lower end swung а little to one side, 
the cement base put in the place of the rotten stump, and the pole 
is then swung into the socket formed by the iron strips and securely 
bolted. The pole when thus equipped is alleged to be better than 
new. In restumping in the manner just outlined, no wiring need 
be touched, nor telegraphic communication interfered with in the 
least. Another feature of the use of these cement butts is that 
when a pole bas deteriorated beyond the point of usefulness, and 
has to be laced, & pole 5 ft. shorter can be furnished, thus 
materially reducing the cost. The article quoted stated that these 
butte had been in use for three years, and were giving good satis- 
faction. The practice of restumping is largely followed in the 
present day, except that stumps of wood are used instead of those 
of concrete. 

The Cement and Engineering News for August, 1902, mentions 
with strong approval the cement butts manufactured at Battle 
Creek, Michigan, giving about tbe same points as stated, and 
estimating that a saving of from 35 to 55 per cent. is realised by 
the use of these butte in construction. 

Mr. Robert A. Cummings, member A.S.C.E., a consulting and 
constructing engineer of Pittsburg, made, in 1903, some experi- 
mental concrete telegraph poles at Hampton, Va., and found them 
to be quite satisfactory for ordinary purposes. The cross-section 
was that of an equilateral triangle with 12-in. sides at the bottom 
of the pole and 6 in. sides at the top. The poles were 30 ft. long, 
and were reinforced with 2 in. vertical rods at the corners. They 
were stiff enough to support their own weight with a span of about 
20 ft. At that time Mr. Cummings had not seen any concrete poles 
in actual use, but said he had designed some large distributing poles 
for the New York Telephone Co. 

The United Electric Railways Co., of Baltimore, has used cement 
tramway poles with good results. Mr. Alexander Crawford 
Chenoweth, of Brooklyn, made in 1906 some cement poles 60 ft. 


* Abstract of paper read by Mr. G. A. Cellar, Superintendent of 
Telegraph of Pennsylvania Lines West of Pittsburg, before the 
Convention of Railway Telegraph Superintendente at Atlantic 
City, N.J., June 19th, 20th, and 21st, 1907; 


long and 14 in. in diameter, calculated to withstand a direct pull 
of 8 tons and a torsion from a yard-arm 4 ft. long equal to 4 tons. 
These poles, erected in place, cost $24 a foot. They were built to 
carry a 4-in. cable, high power, direct-current transmission, the 
spans being 500 ft. 

A notable example of recent construction of a pole of mammoth 
proportions is that of the reinforced concrete tower for the West 
Pennsylvania Railway Co.'s transmission line, spanning the 
Monongahela River at Brownsville, Pa. This structure, which is 
150 ft. in height, supports cables through a span of 1,014 ft., 
crossing the Monongahela River. The cables are attached at an 
average height of 105 ft. from the base of the pole, which is 
backed up by a shorter structure of the same construction, used 
as an anchorage tower. Both towers were designed as cantilever 
beams, and are mentioned as examples of how these erections are 
extending. The details of construction are outlined by Mr. F. W. 
Scheidenhelm in the issue for May 2nd, 1907, of the Ануп, егілу 


us, who designed and constructed the towers. 


After a somewhat extensive series of experiments made some time 
since, Mr. J. L. Weller, member of the Canadian Society of Civil 
Engineers, and superintending enginecr of the Welland Canal, 
built and erected a power line along the Welland Canal, 
using reinforced concrete for the manufacture of the poles. The 
poles in this line stand from 45 to 70 ft. in height, and were 
designed to withstand a horizontal pull at the top equivalent to 
2,000 lb. These poles have been standing in tbe line for more than 
three years and are apparently in good condition. 

In the working out of the plane for the requisite strength with 
the minimum of weight, two hollow poles were made. One of 
the patterns was square in section, with the corners chamfered 
off; the other, octagonal in section, and the hollow space extending 
from the base for about two-thirds of the length of the pole, the 
upper third being solid, and the walls of the lower two-thirds 
being from 1j in. to 3 in. thick. These poles weighed approxi- 
mately thirty-five hundred pounde, and were calculated to with- 
stand any stress in any direction that could possibly be imposed 
upon them by a line of fifty wires, each wire coated with sufficient 
ice to make it lin. in diameter. "The test was made in con- 
nection with two carefully-selected cedar poles of the same length 
(30 ft.), and all were set in concrete, the bases being 9 ft. x 3 ft. 
X 5 ft. deep. 

Just within the outer surface, the walls of the concrete poles 
were reinforced with iron rods, which consisted of four j-in. 
round bars, each 24 ft. long, and four jà-in. round bars of tbe same 
length. The poles were 8 in. in diameter at the top and 13 in. at 
the base, having a taper of 1 in. to 5 ft. Galvanised iron steps 
were screwed into wooden blocks moulded into the concrete, and 
holes were left for throagh bolts for supporting the cross-arms. 
The cross-arm braces were attached to the arms by through bolts in 
the same manner, and fastened to the poles with ordinary lag bolts 
driven into wooden plugs which were placed in the concrete at the 
proper places. The concrete poles were set to а depth of 5 ft. in 
concrete with two white cedar poles of practically the same 
dimensions, and, after standing long enough to permit the cement 
to become solid, they were tested in turn in the following manner: 
An iron device was placed around the pole to be tested, 10 in. from 
the top, to which a wire rope was attached, leading over a pulley 
placed at the same height and at an equal distance from the pole so 
as to form a right-angle, and fastened to a differential pulley-block 
which was attached to a laboratory weighing machine. 

After the cement poles had been broken, the reinforcement so 
held them that it required almost the breaking pressure to further 
deflect them from their slightly inclined position. The wooden 
poles, under strain, presented the form of an arch before breaking, 
and when they gave way were fractured completely; but these 
features were lacking in the cement poles, which were very firm 
and did not give until they began to crush at the ground line. 

The mixture used in these cement poles was 1—3. They were 
constructed in cold weather, and, through some mischance, at the 
last moment we were unable to get suitable gravel. Pole No. 1 was 
found to have a defect in the casting, which is believed to have been 
the cause of its early rupture. Pole No. 2 gave a very much better , 
result. The consensus of opinion seems to be that a 1-2-4 mixture is 
the best for use in this class of construction, and, while the experi- 
ments thus related were entirely satisfactory in the development 
of the problem, the hollow pattern is not considered to be the 
highest type desirable; that is, to combine aufficient strength with 
the least possible weight, in order to obtain ease in handling, and 
that the removal from place to place may be readily feasible, 

To fulfil these requirements, the pole should be made with a 
superstructure of somewhat greater strength than the wires which 
it is required to support, joined to sufficiently added. strength by 
reinforcement and added area in the base, especially at the ground 
line; and the base should be reinforced in the most effective way to 
withstand the extreme pressure at the point of fulcrum. These 
conditions are all capable of mathematical computation, and if 
fulfilled, will give & product comparatively easy of manufacture, of 
reasonable cost, of greater tensile strength than the poles now in 
use, and extrcmely high durability. | 


Electrical Accidents іп Germany іп 1906.—.\ table 
ів given by l'Industrie Elcctrique of accidents due to electricity and 
other illuminants, resulting in personal injury. Of these, 35 were 
fatal, 46 serious, and 42 of small importance. Most of the fatal 
accidents were due to carelessness, foolhardiness or drunkenness. 
Two resulted from attempts to steal electricity. 
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THE EAST INDIAN TELEGRAPH SERVICE. 


À PERIOD of slightly over a year elapses between the termination of 
the Indian financial year and the time when the India Office is in 
possession of complete information regarding the working of the 
Government departmente in East India for that particular period. 
This isthe explanation for the belated appearance of the Blue Book 
on the material progress of India during the year 1905-6, which was 
published at the end of May of this year. The section relating to 
the Indian Post Office and Telegraphs is divided into two parta for 
telegraphy, the first dealing with the system under the direct control 
ofthe Government of India, and the second with the system of the 
Indo-European Telegraph Co. 

The statement points out that the Government system consists of 
64,383 miles of telegraph line, 243,212 miles of wire, and 348 miles of 
cable. Afterreferring tothe Royal visitin 1905-6 and to the reductions 
made inthe charges for foreign telegrams and alterations in inland 
rates, the reader is informed that the organisation of the telegraph 
department has occupied the attention of the Government of India. 
A Committee, presided over by Sir Lewis Tupper, K. C. S. I., C. I E., 
was appointed to make a thorough investigation into the 
methods of working and the recruitment ot the staff, and as the 
inquiry was to commence on September 28th, 1906, and to last six 
months, the report of the Committee should be ready at the present 
time. The results of the working of the Government telegraph 
system during the year may be regarded as satisfactory. It appears 
that the gross receipts amounted to £815,611, and exceeded those for 
1904-5, which was the previous best on record, by £42,418. On the 
other hand, the working expenses reached £599,052, an increase 
of £52,138 over the preceding year, and thus the net revenue for 
the year was £216,559, representing a return of 3:33 per cent. on 
the capital outlay. This percentage is the lowest recorded since 
1884-5. The progress made in recent years is illustrated below: 
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ү. 
Capital Miles of | Miles of Miles of 
expenditure. line. wire. cablo. 
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Total | £6.204,505 | 64,383 243,212 948 
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—- Gross reccipta. | Net receipts. | Return on capital. 
| | 
1901-9 £730,525 | £227,057 4:56 per cent. 
1902-3 | 731,211 | 2. 2250 392 „ 
1903-4 | 730,904 192.722 347 „ 
1904.5 | 165,274 2158.60 375. „ 
1903-6 | 805,148 | 205,096 | 333 


The annual expensesconnected with the telegraphsin India, whether 
on capital account for the construction of new lines or on revenue 
account for the maintenance and working of the system, are 
defrayed from the revenues of the Government of India. In 
1905-6 the receipts of the department were not sufficient to cover 
both the working expenses and the amount expended on capital 
account, and there was therefore a charge of £173,778 on Govern- 
ment revenues. | 

The subscriptions to the Telegraph Department for telephone 
and similar services rendered during the calendar year 1905 
amounted to £15,524, being an increase of £1,889 over 1904. The 
average annual subscriptions in the five years ended 1905 reached 
£12,880. 'A double-circuit telephone line 68 miles long was erected 
between Khargpur and Shalimar for the use of the Bengal- Nagpur 
Railway, this being the longest direct working line in India. 
The gross receipts of the telephone companies during 1905 amounted 
to £38,661, or £2,971 in excess of the previous year, and their 
average annual earnings were £34,281 in the five years ended with 
1905. The statement also refers to the international traffic to and 
from India over the several routes to Europe for the year 1905-6, 
the Red Sea route vid Suez representing 5402 per cent. of the total 
messages, and the Indo-European route the remainder, by way of 
Teheran, Turkey and the Persian Gulf vid Karachi. 

The second part of the telegraph statement mentions that the 
system of telegraph lines and cables connecting the terminus of the 
Indo-European Co.'s telegraphs at Teheran with the Indian tele- 
graph system at Karachi is controlled by the Indo-European 
Government Telegraph Department, and consists of two sections. 
The first, designated the Persian Gulf section, extends by cable 
from Karachi to Bushire, Jask to Muscat, and Bushire to Fao, 
where a connection is made with the Ottoman Government line, 
and by landlines along the Mekran coast from Jask to Gwadur and 
thence to Karachi. The second, which is called the Persian section, 
consists of landlines running from Bushireto Teheran. The system 
comprises 1,951 р. miles of cable, 1,431 miles of line and 3,593 miles 
of wire. A line is aleo maintained by the department from Teheran 
to Meshed, a distance of 568 miles, this being the property of the 
Persian Government. The Central Persianline, which wascommenced 


at Kashan at the end of 1902, has been completed through Yesd, 
Anar, Kerman, and Bam to a point 25 miles beyond Bam, and 
596 miles distant from Kashan. Beyond this a single-wire line 
211 miles long has been constructed to form a connection with the 
Indian line from Quetta to Robat. A line from Karachi to Panjgur 
was commenced in September, 1905, and 170 miles had been finished 
at the end of the year. It is intended to continue this line to meet 
the Central Persian line et a point near Robat. 

The administration of the Indo-European department was again 
transferred to London in 1893, and placed under the direct control 
of the Secretary of State, and separate accounts for this department 


are kept. It appears that the net result for 1905-6 was a profit of 
£51,625, or 539 per cent. on the capital expenditure of 
£957,491. This compares with 440 per cent. in 1904-5, 
497 per cent. in 1903-4, 450 рег cent. in 1902-3, 


and 7:89 per cent. in 1901-2, when the total capital outlay 
was £818,747. It is considered that the results of the year's 
working were generally satisfactory. Interruptions totalling 
21 days 8 hours and 53 minutes occurred on the Indo-European 
Co.'& lines between Teheran and London, mainly due to revolu- 
tionary disturbances in Russia. In conclusion, it is stated that the 
working of the Turkish route between Fao and Constantinople 
continued to be unsatisfactory, the interruptions during the year 
lasting 41 days 4 hours and 5 minutes. 


REVIEW OF THE L.G.B. DEPARTMENTAL 
COMMITTEE'S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS. 


L—THE SYsTEM ON WHICH THE Accounts Or LOCAL 


AUTHORITIES SHOULD BE КЕРТ. 


“Income and Erpendilure" System, 


Par. 26.—'' The expression, Income and Expenditure, has received 
among accountants generally a recognised and fairly definite 
meaning, and is now taken to imply the inclusion in the accounts 
of any given period of all incomings and outgoings pertaining to 
that period whether actually received and disbursed or not.” 

Par. 27.—'' A system restricted to actual cash received and paid 
has the merit of simplicity. This advantage, however, is obtained 
at the cost of completeness. In so far as accounts are strictly 
limited to cash transactions, they do not include every part of a 
transaction as and when it takes place, but only that part of the 
transaction which is represented by a cash payment.” 

Par. 28.—'' More general, but very important, objections to the 
Receipts and Payments system are that it is difficult, if not im- 
possible, to produce therefrom a statement of profit and loss, when 
required, and that it does not lead up toa balance-sheet showing 
the true financial position. Many of the witnesses have referred to 
tLe possibility under this system of deferring payments so as to 
exclude them from the accounts of the year to which they properly 
belong, and it has been stated that in some cases this has actually 
been done." 

Par. 29.—'' An Income and Expenditure system contains a record 
of every step in a transaction asit takes place. It thus affords 
protection against negligence or irregularity, recording as it does 
all items payable or receivable by debits and credits which must 
remain on record until properly discharged. It ensures the presen- 
tation of the transactions of any given period completely and 
accurately, and is necessary for arriving at a correct statement of 
profit or logs and of the financial position.” 

Par. 30.— Under this system the accounts of any period would 
include accrued proportions of such items as rente, salaries and 
wages, or interest on loans, quite irrespective of the date on which 
the actual payment may be or may become due.” 

Par. 32.—'' There are two principal objections of a general 
character which have been suggested against the Income and 
Expenditure system :— 

“ First, is the undesirability of admitting into the accounts, as 
final records, items that may have to be estimated as incomings or 
outgoings when the actual amounts cannot at the time be ascer- 
tained. We think that the inclusion of estimates in the account 
should be avoided, as far as practicable; at the same time, we 
think it better that the nearest ascertainable sums should be 
recorded in the accounts of the year to which the items belong, 
subject to subsequent adjustment, than that items of a substantial 
character should be omitted from these accounts and included in 
the accounts of a subsequent period. If proper care is exercised 
with regard to the estimates in these exceptional cases, and if the 
detailed statements on which they are based are subject to efficient 
audit, the discrepancies between the actual and the estimated 
amounts should not be considerable. 

“The second objection lays strets on the delay in closing the 
accounts, which might ensue from the adoption of the use of the 
Income and Expenditure system. Accounts of cash receipts and 
payments can be closed immediately after the end of the period ; 
but there are difficulties in getting in the necessary items of infor- 
mation relating to outetanding matters of account. We believe, 
however, that under a proper system of administration this diffi- 
culty will be overcome. Witnesses have informed us that they 


Edd / / ыы cce Ani огул шш шы .. ]% сг у . —%Ü—n ²⁵ßͤ ыр RD TEND el A ITED, 


Vol. 61. No. 1,651, Апосвт 16, 1907.] 


THE ELECTRICAL REVIEW. 


279 


have found no difficulty in closing accounts of considerable magni- 
tude within a month or two of the end of the financial year.” 

Par. 36.— It is thought that the Income and Expenditure 
system requires a higher training in accountancy than is generally 

ossessed by the officers of smaller authorities, and that it would 
involve additional clerical work, and consequently extra expense. 
But where the transactions are simple, the accounts need not be 
complicated ; and we believe that, with a little experience, any 
officer of average ability will find no difficulty. It was stated in 
evidence that an increase of staff would be required only in the 
case of those authorities whose accounts are at present inefficient ; 
and in such cases the enhanced value of the accounts should more 
than compensate for a little additional expense." 

Par. 38.— The accounts for the year in which a change to the 
Income and Expenditure system is first made will have to deal not 
only with the income and expenditure properly belonging to that 
year, but, in addition, with certain items which properly belonged 
to the preceding year. For purposes of comparison with the 
accounts of other years, the Committee consider that it will be 
necessary that the latter items should be distinguished in the 
abstrict of the accounts of this year by being shown in a separate 
column, or otherwise, and that the accounts should be so kept that 
this may readily be- done." 


To the average commercial man the foregoing extracta 
may appear to be a very long-winded method of presenting 
а simple proposition, but it must be remembered that 
business men are not dealing with the subject either in 
presentation, consideration or decision. No business man, for 
instance, wquld suggest that the Income and Expenditure 
system would require higher training in accountancy than 
is generally possessed by an ordinary ledger clerk earning, 
вау, 303. to 358. per week. The expression That with a 
little experience any officer of average ability will find no 
difficulty,” &c., is decidedly naive, and rather suggestive of 
present-day inefficiency. 

Of course, there can be no doubt that the Income and 
Expenditure system is the only practical one as applied to 
any trading concern, and the only difficulties that present 
themselves are those incurred in estimating loss—e.y., 
discount on outstanding accounts and bad debts. For this 
purpose it would be necessary to establish a suspense account, 
to which a sum should be carried from revenue account 
which may be considered sufficient to cover any bad debts 
likely to accrue to the particular year to which the estimate 
may apply, whilst discounts may be treated by a definite 
system as follows :— 


Assuming that the outstanding balance at April 1st 


amounted to, say 55 aus n oe £8,009 
And private sales during the following year to 25,000 
£33,000 

And the outstanding balance at March 31st was 9,000 
Accounts received £24,000 


On which discount had been allowed oe ok 600 


or 24 per cent.; then the amount to be carried to suspense account 
would be 24 per cent. on £9,000 = £225. 


By the inclusion of accrued wages the question of daily 
allocation of costa is opened up, because, should the end of 
the financial year occur in mid-week, an estimate of wages is 
insufficient, inasmuch as the amount estimated could not be 
definitely allocated, and this must be done in order to pre- 


serve a system of accurate cost keeping. We rather think that 


this would be a blessing in disguise, as it would then enable 
the engineer to note day by day each item of expenditure, 
including all coste and work in progress. 

It is interesting to note that Par. 80 includes interest 
only in connection with accrued loan service charges; this 
is hardly assimilable with the instruction of the L.G.B. 
auditor to metropolitan local authorities, which states that 
accrued redemption must also be included, a subject which 
we dealt with very fully in our issue of July 26th. 

The second objection raised by the Departmental Com- 
mittee, viz., delay in closing accounts, is of no material im- 
portance. We know fora fact that it is possible to close 
books of considerable magnitude within one or two weeks 
instead of after the close of the financial year. The greatest 
difficulty of this class experienced by local authorities is to 
obtain departmental accounte, but in boroughs where the 
works departmental books are brought iuto line with those 
of the electricity department, no delay is experienced. 


Par. 38 deals with the accounts for that year in which 


the change-over system comes into force. We do not con- 
sider that the two-columh system is a good one. It would 
Ге а simple matter to open an adjustment account for that 


particular year and debit the same with all accrued liabilities, 
and credit all advance charges (which would probably com- 
prise insurances and stock of stationery), carrying the, 
balance to the debit of working capital account. 

Reviewing the whole of the recommendations referring to 
the Income and Expenditure system, we think they indicate a 
desire to place the trading departments of local authorities on 
better business lines than have hitherto been followed. 


REVIEWS. 


Modern ‘Steam Engineering. By GARDNER I). Hiscox. 
London: Crosby Lockwood & Son. 1907. Price 
123. 6d. net. 


This book is intended to be an exposition, without serious 
mathematics, of the principles and practice of steam engin- 
eering. To this end the subjects of superheated steam, 
slide valves, piston valves and Corliss gears are dealt, with, as 
well as compound engines of various stages, the indicator and 
the turbine. To begin with, there is a good deal of history 
and a diagram of efficiencies, from the old-time 10 lb. of 
coal per H.P.-hour to the present-day consumption of 1 1}. 
Then follows & useful table on steam and its properties, 
together with a table of boiling points of salt solutions. 

Furnaces, fuel and steam generation occupy the next 
chapter. Surely it is a misprint on page 31, where the 
total combustible of anthracite coal is said to average only 
90 per cent. On the whole, this is a very good chapter, and 
grates are well illustrated, all, however, being American 
designs or modifications of older English grates. Several 
atomisers for liquid fuel are illustrated, but without com- 
ment or criticism, whereas one at least of those illustrated 
was not well spoken of by the U.S. Naval authorities when 
they tested it. 

Numerous types of boilers and settings are then illus- 
trated, together with sundry accessories, and there is a 
section on riveted seams, strength of shells, &c. Chapter V 
treats of chimney draught, and here we should like to 
trample on the use of the term horse-power as applied to 
boilers, for, after all, this boiler horse-power is but an 
arbitrarily assumed unit of evaporation, and one might just 
E well refer directly to the evaporative power in pounds per 

our. 

After a brief section on forced draught, there is a 
chapter on feed-water heat economy, confined chiefly to 
brief references to a few feed heaters, and so on. We find 
similar chapters on injectors and pumps, on incrustation, 
condensers and air pumps, on steam and its properties, and 
we note that the critical temperature is given as 1,592° F., 
at which point latent heat disappears as regards evaporation 
and steam and water are the same thing. The next chapter 
deals with the flow through orifices and long pipes, and is, 
perhaps, too brief. 

Chapter XI, on superheat, is som good, but is not up to 
date, no really modern type of superheater being shown, and 
no control system. The author exposes some of the popular 
fallacies concerning the supposed advantage of superheat in 
regard to the thermo-dynamic law. As the author says, 
this law does not come into the question. But these remarks 
appear almost a paraphrase of what has already been stated 
by English writers who have been for some time urging 
sounder views of superheat. 

What are we to think of a description of a superheater 
which, when steam ceases to flow through it, requires large 
air doors to be opened, to admit air to keep the superheater 
cool? Yet this is passed without comment, as though it 
were correct practice to let in air in this wholesale manner. 
It may be correct to prevent the tubes from burning, but 
they ought to be so designed that they will not burn, but 
will be preserved by proper water circulation. The author, 
in short, appears to be behind time in his superheat practice. 

After this come chapters on expansion, on steam waste from 
leakage, on theoretical efficiency, and on various practical 
points in steam working. Then follow chapters on the 
indicator and its application, on the planimeter, and on engine 
proportions, with numerous drawings of parts. Valve gears 
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" 
are next dealt with, and at Chapter XVII we find the 
compound engine treated of; here again the matter is 
descriptive of things done rather than doctrinal. A short 
section is allotted to various turbines. 

The remainder of the book includes chapters on mechanical 
refrigeration, on the elevator, and on the engineer and his 
duties; and there is a final electrical section also of a 
practical working nature, and dealing with matters of testing 
and running with switchboards, &c., batteries and lamps. 

We think that, on the whole, the author has produced 
а very useful work that will be much appreciated by the 
readers for whom it has been written. 


x 


Electrons, or. the Mature and Properties of Negative Elec- 
Iririly. By SI OLIVER Longer, F. R. S., «е. London: 
George Bell & Sons. Price 6s. net. 


This little book of some 230 pages contains 21 chapters, 
and appendices from A to M. The chapters deal chiefly 
with “ Properties of an Electric Charge," © Electric 
Inertia,” ** Determination of Speed and Electro-chemical 
Equivalent of Cathode Rays,” * Determination of the Mass 
of an Electron," “ Justification for the Electric Theory of 
Inertia," * Electric View of Matter," ** Difficulties Connected 
with the Electric Theory of Matter," «c. and in the 
appendices sufficient mathematical references are given to 
enable the student to follow clearly the reasoning through- 
out the book. 

To the average engineer the recent physical discoveries, 
beginning with the celebrated Crookes experiments with 
vacuum tubes, and culminating in Prof. J. J. Thomson's 
„counting“ experiment, which has allowed the “ mass“ 
and “ charge " of a negative electron to be estimated, should 
be of the greatest possible interest. 

Most of us recollect Mr. Balfour's remark at a British 
Association meeting, viz., * that matter had been explained 
away." In this little work the evidence for and against the 
electric theory of matter is placed before the student in the 
clearest possible way. Kaufmann’s experiment is carefully 
discussed. Briefly, Kaufmann calculated the path of the 
flying corpuscle of * something," assuming its mass to be 
wholly electrical in origin. Не then obtained photographs 
of the actual path, which agreed with calculation, showing 
that the * mass of “B” rays is wholly electrical. At 
present, owing chiefly to Prof. J. J. Thomson's recent paper 
on the effective number of corpuscles in an atom, a difficulty 
arises, which is dealt with in Chapter XX, and methods of 
overcoming it are foreshadowed. 

The above is, perhaps, a bare outline of the contents of 
the book, but the student will find interesting observations 
scattered throughout it, on “ Gravitation,” for instance. 
in the appendix, and “On the Nature of Cohesion,” 
Chapter XVI, where incidentally the action of a “ coherer ” 
is discussed. 

It may be stated that the nucleus of the book was the 
discourse on the nature of electricity, published in 1902 in 
the Journal of the Institution of Electrical Engineers, but a 
very great amount of new matter has recently come to 
light, and has been embodied in this work. 

It is mentioned that the book “ ів intended throughout 
for students of general physics, and in places for specialists, 
but most of it may be taken as an exposition of a subject of 
inevitable interest to all educated men.” 

The learned author is to be congratulated on having 
written with such brevity and lucidity a charming book, 
which at the present time will be welcomed by thousands. 
The book is a model of compactness, and is admirably printed 
in large clear type. It is very fittingly dedicated to the 
Cavendish Professors of Physics in the University of 
Cambridge, and especially to the present holder of the 
Chair." 


Les Lam zus a Incandescence | Electriques. By J. RODET. 
Paris: Gauthier-Villars. 1907. Price 6 fr. 


The author of this book has evidently aimed at provid- 
ing his readers with as complete and up-to-date knowledge 
of incandescent lamp manufacture as is possible in these 


days, when new lamps and new processes are springing 
up every month. The book is divided into seven chapters, 
each dealing with a separate division of the subject. 

Chapter I, which is the longest, and probably the most 
important, in the whole book, is entitled“ General Prin- 
ciples.” Photometers are somewhat lightly touched upon, 
the Bunsen disk appearing to be the end of development in 
this line. This chapter is rather too much given up to 
mathematics. For example, it takes M. Rodet two pages 
to prove mathematically that the illumination of a photo- 
meter screen is inversely proportional to the square of the 
distance of the source of light. 

The Carcel and Hefner standards of light are well 
described, and figures are given for conversion from one to 
the other, but the English standard still appears as the old 
obsolete standard candle, no mention being made of the 
Pentane lamp. 

The author rightly insists upon the injustice of comparing 
lamps by their mean horizontal candle-power, and devotes to 
good purpose a considerable number of pages to the con- 
sideration of the measurement of mean spherical candle- 
power and reduction factors from mean horizontal candle- 
power. 

The effect of shades and reflectors of various forms is 
exhaustively treated in this chapter. The question of 
the absolute efficiency of various sources of light is also 
discussed. 

Melective radiation receives a very large amount of 
attention, and, in fact, the advantage to be gained by using a 
filament with a bright polished surface is insisted upon right 
through the book. The author describes methods of 
determining the existence of selective radiation, and quotes 
authority for his statements. 

Chapter II is devoted to the early history of the incan- 
descent lamp. This chapter is well written, but the subject 
is not, probably, of great interest to many people now. 

Chapter III is devoted to the carbon filament. The 
whole process of. manufacture at present in vogue is well 
described, and includes methods of flashing, mercury versus 
chemical exhaustion, and so on. Tables of figures are given 
connecting voltage, candle-power and life. 

Chapter [V deals with osmium lamps. The process of 
manufacture is well described, as well as some of the earlier 
experiments, since superseded. 

Chapter V deals with the tantalum lamp, and Chapter VI 
with the Nernst lamp. Both are good descriptions of pro- 
cesses and results. 

Chapter VII deals with the mercury-vapour lamp. The 
lamp, however, is the Cooper-Hewitt. No mention what- 
ever is anywhere made of the Bastian lamp. The theory of 
the mercury arc is well presented, and all the different 
developments of this lamp are described, including the 
mercury rectifier. 

In conclusion, we consider that Mons. Rodet has collected 
his material with judgment, and has presented it to the 
reader in a form both interesting and easy of digestion. . 


Copper in Cuba.—A recent trade report in the Chemiker 
Zeitung draws attention to the great mineral wealth of Cuba. 
Very rich copper ores exist at El Cobra, about 15 miles west of 
Santiago. These have been worked for 23 years, the value of the 
copper won already exceeding $50,000,000. The works were des- 
troyed in 1898 during the war, but were bought in 1902 by an 
American company, which began to manufacture cement copper. 
On the shore of the bay large furnaces and refining plants have been 
erected, which are capable of dealing with about 300 tons of the 
ore per day. Latterly, however, various small difficulties have 
arisen, and the production during the last year was much less tban 
that of the previous 12 months. The ore raised contains about 
5 per cent. of copper. In the province of Santiago numerous other 
minerals are found, principally iron. Manganese has been 
obtained, while gold, lead, zinc and asphaltum are known to occur, 
but have not yet been worked. Four companies are chiefly 
concerned in the Cuban mineral industry. During the year 1906, 
some 510,500 tons of red hematite were exported to the United 
States, England, Germany, Belgium, and Nova Scotia. Most of the 
iron ore is still found on the surface, shafts having at present been 
sunk only for experimental purposes. It is expected that the 
exportation of iron ore will soon reach one million tons per annum. 
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THE DEMANDS OF LABOUR. 


(In the following article the present attitude of labour, 
and the cost of Industrial Legislation and its probable effects, 
are touched upon. ] 


Іт does not seem to matter what concessions are made by 
employers, they may pay trade union wages, and they may 
concede the eight hours’ day, but so long as they require a 
fair day's labour in return they are treated as enemies of the 
working man. The present Government is, in some quarters, 
considered to be too favourably disposed towards the work- 
ing classes of the country. This opinion, however, does not 
appear to be shared by the representatives of labour, if Mr. 
Barnes correctly voices their views. In a short speech he 
- made at the recent opening of the Co-operative Printing 
Society’s Works in Manchester, he criticised the Government 


because there is a tendency to introduce the system of speed . 


and feed checking into the State workshops. Here, then, 
we have a representative trade unionist, whose past experi- 
. ence seems to teach him nothing, objecting to machines 
being worked at their maximum output, notwithstanding 
the fact that the men who tend them are paid the trade union 
rate of wages, and work trade union hours. 

It is deplorable, too, that some of the daily papers, which 
lose no opportunity of urging the imposition of a protective 
tariff as a remedy for industrial evils, should pander to the 
“ca’ canny ” typeof workman by stigmatising the introduction 
of speed and feed checkers as “ hustling methods." Such 
papers would be among the first to take sides against the 
workmen if it suited their circulation to dogo, and they have, 
moreover, often advocated the introduction of American 
methods into English workshops. 


Numerous articles have appeared recently in American ; 


technical papers on the question of trade unionism and the 
* open shop.” , An interesting paper on the subject appears 
in the July issue of the Engsneering Magazine from the pen 
of Mr. J. W. Van Cleave, President of the American National 
Association of Manufacturers. In this article the author 
recognises the good which is in labour unionism, but insists 
on the principle of © equality of privileges and duties for all.“ 
He emphasises the fact that the federation and its fund will 
work for industrial peace and not for war, although they will 
fight demagogism, socialism, anarchism and all things that 
pretend that the rich are the enemies of the poor, that seek 
to establish class lines and incite hatreds in the community, 
and that raise their hands against the Government and 
social order. 

In a recent number of the Journal of Electricity, Power 
and Gas, the same question is also discussed in an editorial, 
which says that for the first time in many years the theory 
and practice of the open shop is being discussed in San 
Francisco. Referring to the victory of the United Rail- 
roads over the trade unions, it remarks: “ The right of the 
United Railroads to employ either members of the Carmen’s 
Union or non- union men, as it prefers, cannot be questioned, 
it is an established right under the law and Constitution. 
Similarly, of course, non-union men have a legal and con- 
stitutional right to work for the United Railroads without 
interference from any organised body." So general and so 
passionate, however, has been San Francisco's devotion to 
the principles and practice of trade unionism that not 1 man 
in 10 was to be found who truly appreciated the American 
principle of individual liberty. Whilst disclaiming that the 
"practice of the open shop is designed to crush trade 
unionism—it merely insists on the natural, constitutional 
and inviolable right of the individual to buy or sell labour, 
as it seems best to him—the labour unions, on the other 
hand, frequently depart from their own expressed principles 
in assuming to dictaté to the employer the conduct of bis 
business, refusing also to grant to non-union workers the 
right of free employment. 

These opinions, a8 reflected in the American Press, are 
peculiarly applicable just now to railway matters in this 
country. We have before us the reporta of the half-yearly 
meetings of the Great Eastern Co. and the South-Eastern 
Co., which took place the week before last. 

The chairmen of both companies, namely, Lord Claud 
Hamilton and Mr. Cosmo Bonsor, made important 


pronouncements at these meetings, to the effect that 
they could not recognise the Amalgamated «Society of 
Railway Servants as representing their employés. According 
to Lord Claud Hamilton, this society was using every 
means in its power to promote agitation and unrest amongst 
the staffs of the various railway companies. He denied that 
there was any general dissatisfaction among railway servants, 
and pointed out that the demands made by the society for 
increased wages, shorter hours, and other privileges, would 
practically mean the rain of the Great. Eastern Co. 
That company employs over 16,000 men who аге 
eligible for membership in the Amalgamated Society of 
Railway Servants, yet only 1,100 of that number are 
society members. It seems, therefore, a little absurd on the 
face of it that a society representing only 9 per cent. of the 
employés should claim the right to discuss and settle terms 
for both themselves and the remaining 91 per cent. of the 
workmen. 

In the course of his remarks, Lord Claud Hamilton said 
that the proposals of the Executive Committee of the 
Railway Men’s Society meant that an irresponsible and 
fluctuating body composed of engine men, signal men, 
shunters, guards and men of similar station, without neces- 
sarily having any state of holding in the 1,240 millions 
sterling of railway property, should virtually supersede rail- 
way boards and managers. 

The dividend paid last year by the Great Eastern Co. was 
only 3? per cent. on the capital, and the demand now made by 
the Railway Men's Society meant an increase in wages of nearly 
£314,000, which represents about 2 per cent. out of the 
3: per cent. paid as dividends to shareholders. 

The chairman concluded his speech with the following 


weighty announcement :—“ In plain English, the ruin of 


the Great Eastern Co. would mean the partial ruin of the 
Eastern Counties, and the interests which those counties 
represent; and what would the staff of the Great Eastern 
Co. benefit by being the servants of a bankrupt concern, 
tied hand and foot to a Trade Union, rather than the free 
and independent members of a staff of a solvent and 
improving railway? We have fully and earnestly con- 
sidered the alternative before us, and we do not intend to 
recognise the Amalgamated Society of Railway Servants.” 

What will be the effect of this decision, which will, of 
course, be the decision of the other railway companies, it is 
not possible to say at the moment, but it will be well for the 
Society concerned to consider very carefully the interests not 
only of their own members, but also of the very large body 
of workers in other branches of industry who depend upon 
a continuation of the railway systems. 

The crystallised experience of centuries is embodied in 
certain oft-repeated formulas, such, for instance, as the 
following :—‘ You cannot burn the candle at both ends,” 
and “ уоп cannot eat your cake and have it," The practical 
application of such axioms to industrial affairs is, however, 
sometimes lost sight of, and it has probably never occurred to 
many of our labour leaders that they cannot have industrial 
legislation without paying for it. Every Act of Parliament 
which has for its object the regulation of, or interference in, 
industrial operations adds something to the costs of pro- 
duction which must necessarily re-act upon the labour 
market. 

In an article by Mr. T. Good in Cassier’s Mayazine for 
July, the cost of recent industrial legislation is discussed, 
and the facts as there expressed will probably be an eye- 
opener to many who have never before seriously considered 
the matter from this point of view. It was considered by 
those responsible for the Workmen’s Compensation Act of 
1897, that insurance companies would undertake the risks at 
rates of about 18. 6d. per £100 of wages paid. This esti- 
mate, as later events proved, was very much too low, and in 
1905 the rates in the textile trades had reached about 6s. 
per £100 of wages. In the same year the Board of Trade 
returns showed that upwards of 10s. per £100 of wages 
was paid in workmen’s compensation. The rates last year of 
the Iron Trade Employers’ Association reached an average 
as high as 13s. 11d., and the present rate isover 148. Some 
manufacturers in the iron and steel trade are known to pay 
considerably more than £1 per £100 of wages in compensa- 
tion to workmen or their dependents. 

The above rates, it should be understood, apply to the old 
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Act, and not to the new Compensation Act which has just come 
into force. It is impossible at present to forecast what the 
rate of compensation will be in fature as compared with the 
wages paid. But, according to the Yorkshire Post, 
insurance rates in the textile trade will start at about 15s. 
per cent. 

Assuming a basis of 12s. per cent., Mr. Good works out 
the probable cost in other trades based upon the relative 
dangers or risks. The degree of danger involved in various 
occupations is computed from the proportion of deaths from 
industrial accidents to numbers employed, as recorded in the 
Board of Trade Labour Gazette over a period of five years; 
and, taking the risks in textiles as unity, the risk in non- 
textile factories would be 8, in railway service 11, quarrying 
14, mining 16, and seafaring 80:3. If, then, an average insur- 
ance premium of 12s. per cent. be imposed in the textile 
trades, the average on British industry generally would 
work out to nine times this figure, or something like £5 xs. 
per £100 wages paid, or, in round figures, £37,800,000 a 
year, calculating on our annual wages bill of £700,000,000. 

An important point which Mr. Good bringa out is that 
the whole weight of this burden will not fall on capital, but 
much of it must inevitably fall upon the very classes for 
which industrial legislation is being pushed, namely, the 
working classes. The feed and speed methods which are so 
very distasteful to our labour leaders will be pressed to 
greater extremes in order to effect economies in production ; 
employers will become more and more reluctant to engage 
any but young and robust employés; and it will become 
more and more difficult for the older and less robust to 
obtain employment. 

Turning to other branches of legislation, the author quotes 
the evidence given before the Royal Commission of Trade 
Depression by Mr. Hewlett, who said that the Mines 
Act of 1872 alone had added 8d. per ton to thie cost of coal 
production; the Amendments contained in the Act of 1887 
added no less than 3d. more. 
speech in the House of Lords put down the increased cost of 
production due to legislation within a period of 16 yeara at 
1s. to 2s. per ton. 

Again, sanitary, educational, parochial and other matters 
have tended to increase the cost of production, local 
rates having gone up within 15 years from an average of 
38. 84d. to 5s. in the £. 

The author sums up a very interesting article by showing 
that, 80 far, industrial legislation has added something like 
£24,000,000 a year to the cost of coal, and it will shortly add 
something like £37,000,000 to our other industries in the 
shape of workmen's compensation, and he reminds those 
who are forcing the pace of the industrial legislation move- 
ment that it is possible not merely to harass capital, but to 
inflict hardships upon the labour they seek to benefit through 
excessive zeal and misdirected efforts. 


Dublin Exhibition.—Tux D.P. Batrery Exarsit.—In 
our recent articles on the Dublin International Exhibition we were 
unable to include details of the exhibit of the D.P. BArTERY Co., 
LT». From information since obtained we are now able to give 
the necessary particulars. At this stand there are cells of the 
company's Strip, L. L., L.H., ара L. S. types. The two former are 
N suitable for country house lighting, and the L. L. type is 

used for factory installations. The L. H. type has similar size 
plates to those of the Strip and L.L., but the plates are of a specially 
heavy construction, and are claimed to be the heaviest plates on the 
market for their capacity. This type is specially suitable for very 
high rates of charge and discharge, and is used for power purposes. 
The L.S. cells are similar to the L.H., but are made for greater 
capacities, and are used in electricity supply worke, tramway 
systems, &c., and this type has either just been, or is being, erected 
in several places where there is a heavy load, such as to 
operate the cranes at Southampton Docks, the tramcars at 
Pontefract, &c. With the exception of the strip cells, in which the 
sections ате supported on treated wood blocks at the bottom of the 
cell, the plates are suspended, and means are provided at the top 
and bottom for preventing the separators from getting out of 
position. There is also shown a stand carrying tbe different types 
of plates. The positive plates are of the Planté pattern, the active 
material being in the form of a very fine hard skin, and the company 
claim that their formation gives & good surface on the positive 
plates. The negative plates are pasted, the construction of the 
grid being such as to key in the paste securely. Some small 
cells iu glass boxes suitable for experimental work, telegraphs, 
e 607 other work in which а large capacity is not required, are 

so shown. 


The Earl of Granville in a 


THE FUTURE OF THE ELECTRICAL 


INDUSTRY. 


By BEN FRANK. 


[“We manufacturers hold it to be a truth based upon our daily 
experience and knowledge that the regulation of foreign importe- 
tion by Customs’ duties would cheapen the cost of production . . 
The official representatives of our Government hold tbe contrary 
view." (Gustav Byng, Annual Meeting of G. E. Co., July, 1907.)] 


WHEN, say, а reclaimed drunkard gets up in a temperance 
meeting to preach the virtues of sobriety, he can make use 
of one of the most convincing of argumenta, namely, the 
argument of experience, in support of his views. If, on the 
contrary, he were to sound the praises of drink, and 
denounce sobriety as an effete doctrine, his audience would 
think, and not without reason, that some of the water he 
had imbibed had got into his bead. 

Similarly, if a manufacturer leaves a Protection ist 
country and builds up, under a Free Trade system, a colossal 
business of world-wide extent, he is not, perhaps, taken - 
very seriously when he descants on the supposed virtues of 
Protection, and denies that the system under which he has 
become so successful, has anything to recommend it. 

Granted that his arguments may be equally as plausible as 
those of the millionaire who extols the pleasures of poverty, 
they lack equally that convincing force which an appeal to 
direct personal experience would carry. | 

It is under a disadvantage such as this that Mr. Gustav 
Byng labours, when he so eloquently pleads before his patient 
shareholders the cause of protection; and many even of 
his manufacturing friends who agree with him would be glad 
if, for the sake of the cause they have at heart, they could 
forget his successful free trading history. 

Unfortunately, too, be shares the ill-luck of those prophets 
who live long enough to see the falsification of their 
prophecies. 

Thus, in 1901 he writes, “do we invite the foreign 
inventor and manufacturer to settle, and build and work in 
our country; to teach our workmen, to pay our taxes, to 
enrich our nation? Wedonot! On the contrary, we bribe 
him to stop away—we open our market to him so that he 
may concentrate upon one spot abroad all his big under- 
takings, and redace his average expenses and increase his 
profits. We give him cheaper freights and handicap against 
him our own manufacturers.” That was before the immigra- 
tion of such foreign manufacturing competitors as the 
British Thomson-Houston and Westinghouse Companies. 
Probably the G.E. Co. have sometimes regretted, in com- 
pany with other British manufacturers, that our American 
cousins did not confine themselves to dumping from without, 
rather than from within. 

If we ask any motor manufacturer to-day what has been 
the most operative cause in reducing motor prices to the 
present unprofitable level, he would not, if he spoke his true 
convictions, refer to foreign competition, but to home com- 
petition. "The whole of the foreign competition in motors 
never affected the English manufacturer as the home com- 
petition of the British Westinghouse Co. has done. | 

To turn to more recent prophesying, last year Mr. Byng 
told his shareholders that he would have to shut down his 
new carbon works unless we got protection. This year— 
although protection is still а long way off—he acknowledges 
that the carbon works have done “fairly well.” It is 
sincerely to be hoped that they will continue to prosper, 
notwithstanding the pessimistic views of the founder, and 
surely no one should be more thankful than he, even though 
their prosperity rob him of an argument for tariff reform. 

A few weeks ago—a week after you yourselves in an article 
on * The Electrical Trade" invited expressions of opinion 
concerning the position of the industry—a correspondence 
was started in the columns of the Electrical Times on the 
Electrical Industry and Free Trade," and the discussion 
on the subject is still going on. (ne of the most interesting 
letters is that of Dr. Gisbert Kapp, whose opinion carries all 
the more weight because he has had an extended experience 
both in protective countries and in England ; and he un- 
hesitatingly pute the whole weight of his opinion in favour 
of the British system. 
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Touching on the general question of the depression in 
electrical manufacturing, an interesting letter appeared in a 
recent issue of this Journal from the Lancashire Dynamo 
and Motor Co. In this letter it is pointed out, as a plain 
statement of fact, that this company has paid 8 per cent. 
per annum on the ordinary shares for the past six years, that 
more profit was made in 1906 than іп 1905, that the 
dividends were paid after a substantial depreciation had been 
allowed for, and that the company is exporting a consider- 
able number of machines to Italy, France and Germany, 
notwithstanding the protective tariffs. 

We do not propose here to follow all the well-worn 
arguments which have been put forward by the correspon- 
dents on both sides, such arguments, obviously 
reflecting only the particular point of view of the individual 
writers, and failing, as they must, to convince anyone who 
looks at the matter from a totally different standpoint. It 
is abundantly clear, however, to all who are not blinded by 
the dust of controversy that causes other than the fiscal 
policy of the country have been at work to produce in the 
electrical industry the unsatisfactory condition of which 
manufacturers so loudly and so justifiably complain. Time 
might be profitably spent in considering some of the causes, 
more particularly the cost of industrial legislation with which 
industry is handicapped, and the undercutting among the 
home manufacturers. 

It is, perhaps, not sufficiently realised, if it is realised 


at all, by the people most concerned — namely, 
the working classes of the ‘country, how much 
the cost of production is increased by labour 


legislation. It has been shown that industrial legislation 
has, within the past 50 years, added an annual sum of some- 
thing like 24 million sterling to the cost of our coal alone. to 
say nothing of the increased cost of production in other 
departments of industry, consequent upon Factory Acts, 
Workmen’s Compensation and other legislative enactments. 
Again, it is computed that our industries will be taxed to 
something like the tane of 37 millions a year in the future 
for workmen’s compensation alone. It is obvious that 37 
millions sterling cannot be raised annually from nowhere— 
someone has to find it, and it means either that the manu- 
facturer will have to be content with less profit, or that the 
output of the workmen must be increased, or that his wages 
must be decreased. It is highly desirable, therefore, that 
our labour leaders should not lose sight of this aspect of the 
matter when attempting to force through Parliament all 
kinds of restrictive legislation or State interference with 
industry. 

The other consideration to which the attention of manu- 
facturers might be increasingly devoted is the cutting 
competition among themselves, and tle desire to secure 
orders at any price. Mr. Byng called attention to this 
matter in his address to the shareholders, where he said 
prices for heavy work had been kept low mainly through 
internal competition." It will be interesting, therefore, to 
recall to mind some of the prices which have been quoted 
during the past year for important contracts open to public 
tender. It will be seen from from these that where foreign 
firms competed they were not usually the lowest, but in some 
cases were the highest tenderers. А few examples only will 
suffice, examples which include quotations from Mr. Byng's 


ney 
The following figures are taken from back numbers of the 
ELECTRICAL REVIEW :— ; 


September 21st, 1906.—Tenders for two three-pkase 500. Kw. 
motors and опе 1, 000 kw. ditto— 


G. E. Co.’s tender е ds ten £4,763 
Highest tender, Messrs. Brown, Boveri & Co. 9,912 
A difference of over 100 per cent. between the lowest and tbe 
highest tender, the highest being that of a foreign firm. 


September 21st, 1906.— Tenders for one 2,000-kKw. steam turbo- 
generator— 


Willans & Robinson... £8,857 
G. E. Co.’s tender s 985 9,445 
Highest tender, The Electrical Co. 13,500 


A difference of over 50 per cent., the highest tenderer again 
being a foreign firm. 


L. C. C., February 22nd, 1907— Contract for motor- generators 


G. E. Co. s tender 423,352 
Dick, Kerr & co. vis PAR m 31,162 
Highest tender, Johnson & Phillipe, Ltd. 34,191 


A difference again of almost 50 per cent. of the lowest tender. 


March 8th, 1907 — Hammersmith contract for two metor- generator 
sets 


G. E. Co.'s tender. T is ai £1,240 
Highest tender, Messrs. Dick, Kerr & Co. 2,136 


A difference of about 70 per cent. of the lowest tender. 


Li 


April 5tb, 1907.— Fourteen induction motor-generators for 
G.E. Co.’s tender £19,907 
Dick, Kerr & Со. ... ms -— 25,374 
Highest tender, Mather & Platt, Ltd. 25,805 


A difference of about 25 per cent. 


It is not to be inferred from the above figures, nor is it 
for one moment suggested, that the G. E. Co. are always the 
lowest they аге, in point of fact, sometimes the highest, as 
in the recent Greenwich contract —but they share with others 
the distinction of occasionally quoting what would appear to 
be unprofitable prices for the sake of securing contracts, and 
this is apparently what Mr. Byng complains of. One can 
quite understand a policy of this kind in the case of a firm 
which has a speciality, such, for instance, as a water-tube 
boiler. А company, for example, such as Babcock-Wilcox 
(to name another successful immigrant from a protected 
country), could afford occasionally to quote an unremuner- 
ative price in order to prevent a new competitor in their 
special line from getting a foothold in their market ; and 
they are perhaps in a position to buy out or to establish 
working arrangements with other more formidable rivals in 
order to eliminate competition. The freezing-out policy is, 
however, a futile policy for any electrical manufacturer to 
adopt, and all che cutting in the world will not enable him 
to freeze out his many competitors. On the face of things, 
it would appear that some of the time of electrical manu- 
facturers might be as usefully devoted to discussing means 
for preventing dumping among home manufacturers, as to 
harping continually upon the one string of foreign com- 
petition. 


Calcium Nitrate as а Fertiliser.—Writing in the 
CR. n iter Zeitung lately upon the progress made by agricultural 
chemistry during the year 1906, Prof. Dr. Stutzer devotes some space 
to considering the properties of calcium nitrate as а fertiliser. He 
remarks that no large quantities of this salt have yet been plac.d 
on the markets, but now that the initial difficulties of manufacturing 
it electrically have been overcome in the Birkeland & Hyde process 
through the improvements effected by the Dadische Anilin und Soda 
Fabrik, the material will doubtless scon be obtainable on a large 
scale. Hence it becomes of interest to compare the value of the 
new product with that of sodium nitrate or Chile saltpetre, both «f 
which contain nitrogen in the form of nitrate, although tbeir bases 
are different. According to the experiments carried out two years 
ago by Jermakow, it seems possible that some oxalic acid is formed 
in plants when nitric nitrogen reacts upon grape sugar. In certain 
circumstances free oxalic acid is harmful, and therefore there 
appears to be an advantage in having some calcium salt present to 
combine with it. Tests have indeed shown that the absorption of 
nitrates by plants is much more energetic in the presence of 
soluble calcium salts than in their absence, although as a rule this 
phenomenon is not of great practical importance, because the soil 
in which plauts are cultivated generally contains a sufficient 
quantity of. calcium. J. Scbelien has carried out comparative 
experiments upon the value of sodium nitrate and calcium nitrate 
in sandy and loamy soils with oats and carrots, finding the two 
fertilisers to be of about equal value. In soils deticient in lime, 
however, the calcium nitrate was naturally the more valuable of 
the two. Calcium nitrate also proved more valuable when applied 
to a certain crucifrr,ey. white mustard, this result agreeing well 
with some older observations made by Wagner. W. Kruger has 
tried calcium nitrate in the cultivation of the sugar beet, and four d 
it at least as valuable as Chile saltpetre. Belleloux has stated that 
calcium nitrate increases the proportion of starch in potatoes more 
than sodium nitrate, and Stu‘zer has also observed a good effect in 
the same case. The author remarks that the preparation of nitric 
acid from air and its employment in agriculture is of extremely 
great importance, so that laboratory and practical tests upon its 
value when applied to all plants cultivated for industrial purposes 
ought to be ca:r:ed out for several years. This is the more desir- 
able inasmuch as certain technical difliculties in the manufacture 
have been overcome. In the early days one of tke defects of 
calcium nitrate was that a certain portion of the nitrogen was 
present in the form of nitrite. This compoucd was found in some 
experiments carried out by the author not to be harmful to estab- 
lished plants, but to do a considerable amount of damage during 
the germination of certain seeds. The calcium nitrate now manu- 
factured in Norway is free from nitrite. Dr. Stutzer continues his 
article with several references to the value of calcium cyanamide, 
but does not appear to give us much more information on this than 
has already been published by him and others. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. THoMrsosN & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


17,300. ''Improved combined electric connection plug and socket and 
Switch." W. W. Bucktos, July 2th. 


17,303. “ Electrical variable-speed device." H. S. Caixx. July 29th. 


17,394. ‘Improvements in interrupters forelectric circuits," К. H. WAPPLEBR 
and C. F. Faver, July 2th. Complete.) 

17.300. *''Improvements in electric lamp fittings.” 
BoNNELLA. July 29th. 


17,326. ‘Improvements in or relating to the construction of insulation for 
magneto-electric apparatus." H. Вкагх and C. Воскмачч, trading as Braun 
and Bockmann G.m.b.H. (Date applied for under Patents Act, 1901, March 
26th, 1907, being date of application in Germany.) July 29th. (Complete.) 2 


17.33». "^ Improvements in or relating to electric transmission at a distance.” 
J. MLAD EK and W. MiapEK. July 29th. 


17,3406. ‘Improvements in or connected with electric lamps.” 
Preston and H. E. TIHOBALDS. July 29th. 


17.355. Improved plug clement for etfecting temporary electrical connec- 
tions." A. V. BERGHE and A. T. M. Тномхох. July 20th. 


17,360. Improvements in methods of manufacturing conductive filaments 
for use in electric lamps or other apparatus." W. D. Cooripok. (Date applied 
for under Patente Act, 1901, August Ist, 1906, being date of application in 
United States.) July 29th. (Complete.)) 

17,3901. ‘Improvements in and relating to controllers for electric motors and 
the like." Tur ALLGEMFINE ELEKTR CITATS GES. (Date applied for under 
Patents Act, 1901, July 30th, 1906, being date of application in Germany.) 
July 29th. Complete.) 


17,406. Galvanic sock." F. Kexnepy and J. V. Davis. July 30th. 
17.409. Improved electric storage battery.“ E. G. F. MEDLEY. July 80th. 


17,410. Improvement in electric switches.“ BIEMENS-BCHUCKERT WERKE 
G.m.b.H. (Date applied for under Patents Act, 1901, September 24th, 1906, 
being date of application in Germany.) July 30th. (Complete.) 

17,454. “Improvements in cauteries," L. DE Forest. (Date applied for 
under Patents Act, 1901, March 1st, 1907, being date of application in United 
States.) July 30th. Complete.) 

17.155. Improvements in electric signalling apparatus." DEUTSCHE TrrE- 
PHONWERKE G.m.b.H. (Date applied for under Patents Act, 1901, August 24th, 
1906, being date of application in Germany.) July 30th. (Complete.) 

17,456. Improved parallel break change-over switch." E. DEWHURST, 
July 30th. А 


17,457. "Improvements in and relating to electrolytic alternating current 
rectifiers," A. S. HicKLEY. July 30th. (Complete.) 


17,458. “Improvements in or connected with electrolytic cells." A. 8. 
Hickey. July 30th. (Complete.) 


17,468. “Improvements in or relating to electrical ignition devices for 
internal-combustion envines or the like." A. J. PosraNs. July 30th. 


17,472. New or improved attachment for the mouthpieces of telephone 
instruments." T. J. Hasvam, H. J. Rax p and J. W. Ѕмі1н, trading as The 
Properties Exploitation Syndicate. July 30th. 


17,474. '*Improvem.nts in and relating to alternating-current motors of the 
commutator type, and methods of operating the same." Britisn THOMSON- 
ousTon Co., Ltp. (General Electric Co., United States.) July 30th. 


17,475. Improvements in and relating to electric circuit’ breakers.” 
F Co., LTD. (E. B. Wedmore and W. P. Hainlyn.) 
uly à 


17,489. Improvements in electrodes for storage batteries.“ 
апа W. P. Perry. July dist. 


17,490. ' Improvement in thermo-electric generators." 
W. P. Perry. July 31st. 


17,192. “ Improved anode." R. H. F. Fixtay. July 81st. (Complete.) 


17.515. Improvements in electrical apparatus such as storage batteries.“ 
T. TERRELL. July 3lst. 


17,526. ‘Improvements in or relating to electrically-propelled vehicles, 
boats and the like." P. E. Trainor. July Bist. 


17,532. Improvements in or relating to surface contact electric traction 
systems," E. A. MircHELL, July 3156, 
17,539. “Elevated electric railways.“ J. M. GirLsrRar. (Date applied for 


under Patents Act, 1901, July 81st, 1906, being date of application in United 
Btates.) July 31st. (Complete.) 


17,518. Improvements in and relating to inductor generators for ignition 
and like purposes.“ J. L. MILTrON. July 3156. (Complete.) 

17,554. Improvementis in or connected with winches for electric arc lamps 
and other purposes." F. R. Nicuors and J. B. LE Mairie. August Ist. 

17,557. "Improvements relating to electrical cut-outs for arc lamp and other 
eircuits.” Venitys, Lro. and F. 8. WonsLEy. August 186, 

17.565. Improvements in switches combined with fuses.” J. H. WARD: 
M. H. GOLDSTONE and А. GOLDSTONE. August lst. 


17,577. "Improvements in and relating to apparatus for X-rays screening and 
stereoscopic photography." F. BAnnHrr. August Ist. 


17,584. “Improvements in switches for electric bells.” 
August lst. 


17,617. '*Improveinents іл а coin controlled pay station for telephones.” 
C. H. Carter. August ist. (Complete.) 


17,635. ‘Improvements in and relating to inductor generators." J. L. 
Міитох. August Ist. 

17,655. "Improvements in arc lamps." W. G. Hers. 
trica! Co., United Statcs.) August2nd. (Complete.) 

17.658. Improvements in prepayment electric meters." W. C. Bexon and 
J.D. BExoN. August 2nd. 


17,659. Improved adaptor for incandescent electric lamps." А. T. Тномг- 
кох and G. Н. Davis. August 2nd. 


17,661. Electric switch for series lighting." Н. J. Dowsixo. August 2nd. 

17,686. “Improvements in space telegraphy.” J. S. STONE. August 2nd. 
(Date applied for under Patents Act, 1991, August 3rd, 1900, being date of 
application in U.S.) (Complete.) 

17,600. Improvements in space telezraphy." J. 8. бгохк. August 2nd. 
(Date applied for under Patents Act, 1901, August 3rd, 1906, being date of appli- 
cation in United States.) (Complete.) 


17,605. ‘Improvements in space telegraphy." J. S.Sronr. August 2nd- 
(Date applied for under Patents Act, 1901, August 3rd, 1906, being date of 
application in United States.) (Complete.) | 

17,694. “Improvements relating to commutators and brush carriers of 
electric machines," L. Krtecer and COMPAGNIE PARINIENNE Des VOITURES 
Eve: TRIQUES iproecdés Krieger). August2nd. (Date applied for under Patents 
Act, 1901, January 2th, 1907, being date of application in France.) Complete.) 

17,701. “Improvements in load.speaking telephone apparatus.“ D. Manzi, 
August 2nd. (Date applied for under Patents Act, 1901, April 25th, 13/7, being 
date of application in Italy.) Complete.) 

17,707. ''linprovements in electric switches." C. E. Hunter and W. Н. 
WARREN, August 2nd. Complete.) 


17,717. “Improvements in electroplating.” 8. 
August 2nd. Complete.) 


A. BoNNELLA and G. J. 


R. T. 


W. FENNELL 


W. FENNELL and 


G. HARDING. 


(The Scott Elec- 


О. Cowrer-C кз, 


17.718. General arrangement of a lifting magnet for electric aro lamps 
which have their juxtaposed electrodes brought into contact by the action of & 
weight.“ DrutscHt Brec-BookNLAMEEN G. m. b. H. (Date epplied for under 
Patents Act, 1901, August 2nd, 1906, being date of application in Germany.) 
August 2nd. (Complete.) 

17,719. “Improvements in and relating to the distribution of electromotive 
power." H. C. F. M. Lance and G. W. Mascokp.. August 2nd. (Complete.) 


17,722. "Improvements in and relating to electric controllers," BRITISH 
THomskon-Houston Co., LTD. (General Electric Co., United States.) August 
2nd. (Complete.) 


17,743. ‘* Improvements in or relating to the metallisation of vitreous, porce- 
lain, earthenware and the like surfaces so that meta] or metallic alloy may be 
electrolytically deposited upon such surfaces." Q. ManRiNo. August 8rd. 
(Complete.) 


17,768. * Improvements relating to filaments for electric incandescent lamps.“ 
R. DE Fazi, F. G. CLAUBYEN and G. T. B. Совнктт. August 3rd, 

17,151. ''Improvements in electric arc lamps." A. D. Jones. August 3rd. 

17,753. *''Electro-magnetic reversing coupling." F. M. Mgyzr. August 8rd. 
(Coinplete.) 

17,736. ‘Improvements in or relating to electric sign or display apparatus 


suitable for advertising and like purposes." С. C. FRIck ER. ugust 8га. 
(Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1906. 


Covers oF ELECTRIC CELLS. А. E. Seznitz and W. E. Parkes. 16,200. July 4th. 


SUPPORTING THE PLATES OF SECONDARY BATTERIES. A. E. Segnitz and W. E. 
Parkes. 15,2004. July dth. (Date applied for under Rule 5, Patents Rules 
1905, July 4th, 1906.) 


Егкстніс Arc LAurs. C. Oliver. 15,310. July 5th. 


ELECTRIC Arc Lamps. C. Oliver. 15,3104. July 5th. (Date applied for under 
Rule 5, Patents Rules 1905, July oth, 1906.) 


APPLIANCE FOR THE AMPLIFICATION OF BIGNALS PRODUCED BY VARIATION OF THE 
LOAD CURRENTS IN WIRELESS TELEGRAPH RECEIVERS. A. W. Sharman and 
De Forest Wireless Telegraph Syudicate. 15,615. July 10th. 


WINDINGS FOR ALTERNATING-CURRENT DyNAMo-ErLEgcTRIC Macuines, L. J. Hunt 
and Sandycroft Foundry Co. 16,711. July lith. 


HAND-OPERATED IGNITION Drvicks FOR STARTING ExPLosioN ENotines. С. R. 
Greuter. 15,969. July lith. 

REcEIVING APPARATUS FOR Шве ix WIRELESS TKLEGRAPH Systrus. A. G. 
Hellyar and. Johnson Secret. Wireless Telegraph and Telephone Testing 
Syndicate. 16,747. July Hth. 


DyNaAxo-ErLEcTRIC MacHiNEs,.. Н. D. Farrell. 17,355. August 2nd. 


AUTOMOBILE AND LIKE ELECTRIC Horss. W. D. Judkins. (Hutchison.) 18,070. 
August 11th. 


STARTING SWITCHES FOR ELECTRIC Motors. A. D. Smith. 18,516. August 18th. 


DyNAMo-ErEcTRIO MACHINES WITH COMPENSATING WINDINGS. L.Torda. 18,62]. 
August 20th. 

Systems or ELECTRIC Motor CoxTRoL. British Thomson-HoustonCo. (General 
Electric Co.) 18.877. August 23rd. | 

CONSTRUCTION OF SWITCH FOR AUTOMATIC Ex.rctaic Lrrrs ок ELEVATORS. J. 
Richmond & Co., Burnett and Lyon, 18,905. August 23rd. 


Oir Break ELECTRIC SWITCHES. A. Eckstein, A.C. Heap and D. Mellis. 19,005. 
August 25th. f 

ELECTRICAL TERMINAL FITTING8 FOR EFFECTING JUNCTIONS BETWEEN SECTIONS OF 
MAIN CABLES AND MAIN AND BRANCH CABLES IN CONDUIT JUNCTION Boxgs, 
WITHOUT THE Аїр OF A SOLDERED Joint. A. Hirst and C. E. Gunner. 
19,090. September sth. 

TELEGRAPHIC OR SECRET Copes. В. McNeill. 20,131. September 10th. 

ELECTRIC SWITCHES. Electric Ignition Co. and F. Н. Hall. 20,901. Septem- 
ber llth. 

REMOVING METALLIC CYLINDERS FROM MANDRELS ON WHICH THEY ARE ELECTRO- 
DeposiTeD, S. О. Cowper-Coles. 20.639. September 17th. 


TERMINALS AND THE LIKE FOR ELECTRIC CONDUCTORS ESPECIALLY APPLICABLE FOB 
Usk IN ELEcTRIC INCANDESCENT Lamps. British Thomson-Houston Co. 
(General Electric Co., U.S.) 21,868. October Ist. 


MULTIPLE-Way ELEcCTWiCAL Switcnes. A. P. Lundberg, Ө. C. Lundberg and 
P. A. Lundberg. 25,143. November 8th. 


MAGNETO-ELECTRIC MACHINES MORE ESPECIALLY INTENDED FOR EFFECTIXG 
SPARKING FOR THE IGNITION OF THE ExpLosivE MIXTURE OF INTERNAL 
CompvsTion Exaines. А. De Saint-Romain. 25,877. Date applied for 
under International Convention, May 25th, 19906.) November 15th. 


ELECTRIC Fvrnaces. A. Reynolds. 26,981. November 27th. 


LockiNG FRAMES FOR OPERATING ELECTRICALLY-CONTROLLED Rairway Points 
AND SIGNALS. Siemens Bros. & Co. and L. M. G. Ferreira. 26,985. Novem- 
ber 27th. 


WIRELESS TELEPHONY. L. de Forest. 28,125. December 10th. (Date applied 
for under International Convention, December 22nd, 1905.) 


SUBMERGIBLE ELECTRIC HEATERS. C. Н. Stapledon. 28,519. December lith. 


1907, 


CooLiNG OR VENTILATING OF ALTERNATING ELECTRIC CURRENT TRANSFORMERE. 
A. F. Berry. 5,654. March 8th. 

Lockixd DEVICE FoR MAGNETO-ELECTRIC MACHINES FoR IGNITION PURPOSES. 
G. A. Unterberg and Е. Helmle. 7,033. March 23rd. 


Cuir ғов Fixixd ELECTRIC CONDUCTORS TO INscvrATORS. S. R. Von Sonnenthal. 
522. January oth. 


ELECTRICAL INFLUENCE. MACHINES COMMONLY CALLED Sraric MACHINES. A. E. 
Dean. 1,162. January 16th. 

INDICATION OF THE BLOWING OF FusEs IN ELECTRICAL DisTRIBUTION Systems. F. 
Schultz. 3.522. February 12th. (Date applied for under International 
Convention, February 141, 1906.) 

ARRANGEMENT FOR Strrontinag Evectric Motors on SHAFTS. J. Siegfried. 
4,607. February 26th. (Date applied for under International Convention, 
March 3rd, 1906.) 

MEANs FOR AUTOMATICALLY BREAKING AN ELECTRIC CIRCUIT IN THE EVENT OF A 
LEAKAGE IN EARTH OR GiviNG AN InpicaTion OF SAID LEAKAGE. Nalder 
Bros. & Thompson, Ltd., A. F. Harris, J. Wallis-Jones and O. Сох. 5,865. 
March 11th. 

Systeme or ELECTRIC Traction. Allgemeine Elektricitits Ges. 10,453. May 
4th, (Date applied for under International Convention, Muy 4th, 1900.) 
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THE ELECTRICAL INDUSTRY 
AND NEXT YEAR’S EXHIBITIONS. 


Ir is to be presumed that most people are aware that next 
year there is to be held in London what is known asa Franco- 
British Exhibition, perhaps in some respects very opportune, 
and no doubt likely to bring credit and profit to the 
promoters; but, as far as we have studied the prospectuses 
and advertisements of this Exhibition, the main object is to 
amuse the public, and this will be accomplished by a grand 
athletic meeting, motor-car races, raree shows and a thousand 
and one things, which, given fine weather, will prove marvel- 
lously attractive. No one could seriously quarrel with such a 
programme ; but the organisers are not satisfied to run the 
Exhibition frankly as a place of amusement ; they seek to 
give a serious turn to the entertainment by prevailing upon 
the engineering industries to take space, in order to show the 
public that there are more things on earth than flying 
machines and shooting ranges. Probably the idea is a com- 
mendable one ; amusement and instruction combined always 
was attractive to some people, and the Franco-British Exhi- 
bition seems to be based on that notion. At any rate, 
the promoters of the Exhibition have been astute enough 
to induce the Institution of Electrical Engineers to ask the 
electrical industry to take part in the coming show. While 
one recognises the good intentions of the Institution towards 
the electrical industry, we are afraid that on this occasion they 
are utterly misplaced. No doubt the official patronage may 
be the means of inducing some electrical manufacturers to 
woo the attention of the public, but we think the 
action of the Institution is liable to be misunderstood. 
If the Institution before committing itself to a direct 
association with what we consider is intended primarily 
as a place of amusement, had consulted the large manu- 
facturing concerns as to the possibility of their becoming 
exhibitors, it might have saved itself from occupying a rather 
invidious position. It seems hardly consonant with the 
dignity of the profession that the official heads should be 
driven to hawking space among manufacturers, yet this is 
practically what the Institution is doing, and if the appeals 
to the industry are not successful—and we do not think they 
will be—the President and Council must surely feel somewhat 
humiliated. It will be argued that other engineering 
societies are doing precisely what we complain of in the 
Institution of Electrical Engineers, but that proves nothing 
except the cleverness of the promoters of the Franco-British 
Exhibition. There have been many attempts at Earl's Court 
to introduce a serious element into the annual entertainment, 
and some two years ago on the occasion of the 
Naval and Fisheries Exhibition there were most interesting 
exhibits of the mechanical side of shipbuilding and 
armaments, but from our own observation the public 
displayed the most lethargic interest in them. All this 
shows that when the public goes to Earl's Court and 
similar places it is with the definite object of being amused, 
and so the promoters of the new Exhibition, with the 
experience they have gained at Earl’s Court and other places, 
are not likely to make the mistake of providing an enter- 
tainment which is too serious for the popular taste. There 
is, as far as we can learn, a great wealth of space at the new 
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Exhibition, and the authorities are naturally desirous of 
having this occupied at as little cost as possible to them- 
selves, but the raison d’être for showing mechanical and 
electrical engineering plant is hard to find. The organisers 
of the Exhibition are utilising the good relationship which 
exists between this country and France to further their 
schemes, and probably next year there may be numerous 
visitors from the Continent, but while they may appreciate 
the efforts to provide amusement, they will buy neither 
mechanical nor electrical machinery, and it would be idle 
to suggest that the English people are likely to be 
influenced one way or the other. No doubt exhibitions have 
& useful part to play in helping the commercial development 
of electrical business, but we think that most firms are 
beginning to realise that to secure work, either at home 
or abroad, they must not be content with enterprising 
displays at exhibitions at home, but must send out 
competent and energetic salesmen. In our opinion, next 
year's Franco-British Exhibition can be of very little 
value to the electrical industry, and it is to be deplored 
that our Institution should have permitted itself to become 
the amiable catspaw of a group of clever promoters of 
exhibitions, especially when a more direct project from the 
point of view of the electrical industry is on foot. 

An undertaking which seems to us to merit more serious 
attention from the electrical trades, and especially those 
having to do with electric light and power development, is 
that of which we are now able to announce a few 
particulars. It is to be held in the Manchester district 
next year, and will be run largely on the lines so 
successfully followed at Olympia in 1905, as to period 
of the year, length of run, division of profits, &c. It will 
enjoy the co-operation of electricity suppliers, municipalities 
and power distribution companies, electrical manufacturers, 
electrical contractors, and all who are concerned in the 
particular lines of development to which we have referred. 
It will be observed that this is precisely the line of action 
that we advocated in our issue of July 19th. It will 
also be remembered that at the annual meeting of the 
Manufacturers’ Association it was clearly shown that, 
whether the members of that Association said yea or nay, an 
Exhibition in the locality of Manchester there was to be. 
The Manchester and Salford Corporations have now 
definitely decided to hold the exhibition in their district, 
under their direct patronage and substantial support, in or 
about October, 1908. Arrangements are being made to call 
a meeting at an early date of Corporation officials and supply 
companies' representatives in the North of England, who are 
interested іп the matter. A general advisory committee will 
then be appointed, also an executive committee, to assist in 
the carrying out of the scheme in detail. 

The executive committee will consist of representatives 
from Corporations supporting the scheme, supply companies, 
representatives of the Municipal Electrical Association, the 
National Electrical Manufacturers' Association, the Electrical 
Contractors’ Association, and representatives of the 
exhibitors. 

Profits arising out of the Exhibition will be allocated to 
exhibitors and donators, and grants will be made to benevo- 
lent funds connected with the electrical industry and an 
institution which shall be nominated by the Manchester and 
Salford Corporations, and situated in their respective 
districts. 

Mr. 8. L. Pearce and Mr. V. A. Н. McCowen, 
Corporation electrical engineers of Manchester and Salford 
respectively, have consented, with the approval of their 
chairmen, to act as consulting engineers to the scheme. 

Mr. C. S. Northcote, deputy chairman of the recent 
Olympian Exhibition, will act as general manager to 
the executive committee, and Mr. W. Davenport will act as 
organising secretary. It is intended that as soon as the 
final details of the scheme are a little more advanced, the 
electrical trade shall be asked to attend a meeting to appoint 
its representatives and to approve of the preliminary 
arrangements. Negotiations are at present proceeding for a 
suitable site, of which full particulars and plans will in 
due course be published. 

We think we have said sufficient to show that in October, 
1908, Manchester will be the place for the electrical trades 
exhibitor rather than the Franco-British show. 


THE annual report of the B. of T. on 
осте the proceedings of the Light Railways 
Commissioners during 1906 was issued in 
July, and a glance at one of the tables reveals the fact that 
the stagnation which coincided with the two years of 
depressed trade conditions in 1904 and 1905 gave place in 
1906 to a sudden return to briskness. The year 1901 
marked the zenith for numbers of orders confirmed, for 
mileage covered by those orders, and, naturally, for the 
amount of the estimated cost of constraction. In 1902 the 
estimates were reduced from 2°6 million to 1:2 million, but 
1903 saw a slight improvement, which was followed next 
year by a regular slump to 0°8 million pounds, while in 
1905 the bottom was reached at 0'8 million, this being 
hardly more than the estimates for the orders confirmed in 
the year after the Light Railways Act waa Return- 
ing trade seems to have given a fillip to the construction of 
light railways, for last year's estimates multiplied by four 
those of the year preceding. 

Looking now at the columns headed Applications the 
prospects for the current year are not so bright. In 1906 
the number of applications for orders was the lowest ever 
made, having dropped from 89 in 1898 to 25, the decrease 
since that mad time being almost unbroken. Even in 1896 
the applications were three more than last year, and the 
estimates were almost three times as great. With so few 
applications last year the orders confirmed in 1907 will be 
less than ever, if the figures of the last decade are safe 
criteria, and the outlook is not во гову as when viewed in 
the light of the increase under orders confirmed. 

The Light Railways Act, in spite of its grudging and 
unfair terms, tempted promoters to rush for what are termed 
in the United States ** franchises," and their disillusionment, 
together with the general decline in the prosperity of the 
country,is graphically pictured in the columns of figures 
before us. In spite of the lugubrious preaching of tariff 
reformers prosperity is returning, but nothing like the 
activity of the middle of the nineties will be seen in the 
light railway industry until legislation more attractive to 
capital finds its way into the Statute Book. 


WE have from time to time pointed out 
the injustice of the stipulations to 
which contractors are required to submit 
by consulting engineers, some of whom appear to regard the 
former not as equal parties to a bargain, but as harpies 
whose chief aim is to shirk their obligations and to extort 
the maximum amount of plunder from their victims. Acting 
upon this assumption, and apparently regarding the resouroet 
of the law as inadequate to cope with the insidious wiles of 
such unscrupulous monsters, they proceed to constitute them- 
selves the sole arbiters of right and wrong, declaring that 
the contractors are outlaws and unworthy to be heard before 
a court of justice. As a matter of fact, the average con- 
tractor is as honest as the average consulting engineer, and 
his rights are every whit as just as those of the purchaser ; 
the consulting engineer owes a duty to both parties, and is 
bound in honour to see that each receives his due. 

We are glad to think that of recent years a considerable 
improvement has taken place in this respect ; but that there 
still remain exceptions is brought home to us by the 
perusal of а specification issued last month, for the supply of 
motors for twelve months to а provincial municipality. In 
this case the specification was signed by the borough 
electrical engineer. The contractor was to keep the 
Corporation supplied with at least one motor 
of each size (ten sizes) for stock, and was to 
receive no payment for them until they were sold or 
let on hire. The specification made the engineer's decision 
final and binding in all matters relating to the contract, 
without resource to any legal or other process, and included 
the following astounding clause :— | 

In case the terms of this Contract be not duly performed by the 


Contractor, the Corporation shall be at liberty at any time to 
terminate the Contract and make such other arrangementa as they 


A Model 
Specification. 
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think fit, and the Corporation shall be at liberty to demand, and 
the Contractor shall pay to the Corporation on demand, a penalty 
of £200. The decision of the Engineer in this matter shall be 
final and binding by both parties without appeal to any Court or 
process whatsoever. 


We do not know that we have ever met with a more 
iniquitous proposition. Should the engineer, as supreme 
arbiter and oracle of justice, at any time and for any reason 
choose to decree that the terms of the contract have not 
been fulfilled, the contractor isto pay £200 and “clear out," 
without right of appeal ! 

As а matter of fact, we believe that а penalty clause of 
this nature is invalid before the law, and the clause, there- 
fore, is merely an empty threat ; but that does not affect the 
spirit of the thing. It is pure tyranny. 


In the model order for electric tram- 


oe ways and light railways, the lines of the 
Е and the Postmaster-General are guarded scrupul- 
ostmaster- : E 
general. Ously from interference arising from the 


working of electric tramways within 
a mile of those lines, and great has been the cost of erecting 
guard wires &nd other so-called safety devices to prevent 
strong currents passing through the wires and delicate 
instruments of the Post Office telegraph service. We have 
contended always that the erection of guard wires and the 
like is not the proper way to deal with the defects of tele- 
graph lines, and our arguments are too well known to need 
repetition. | 

Briefly, we hold that the Post Office should acknowledge 
the equal right of the tramways to own and use overhead 
wires, and should recognise that telegraph lines must be 
constructed with due regard to the dangerous consequences 
of the wires falling across trolley wires. 

The Postmaster-General, having discovered for himself 
the disadvantages of guard-wires to everyone concerned, has 
sought for some time to force the owners of tramways to pay 
for the insertion of heat coils and fuses in all circuits which 
approach or croes trolley wires, and in some cases he has 
been successful ; but the majority have resisted his demands. 
The latest announcement on the matter is that after lengthy 
negotiation and discussion a request has been sent to the 
B. of T. to appoint an arbitrator to settle the point. 


x ü ALTHOUGH the extent of the annoyance 
Pol 3 e and damage caused by de-wired trolley 
wheels has been sufficiently serious at any 
time during the past decade to demand the general use of 
some contrivance, which will not only prevent the pole rising 
above some predetermined height, but will drop it 
instantaneously below the trolley wire and its attachments; 
the success of the devices which have been tried from time 
to time is not conspicuous, and it is a fact that in very few 
cases is any effort made to control effectively the upward 
movement of the pole. We recollect describing at the time 
of the last Tramway Exhibition more than one ingenious 
invention which gave us some ground for hoping that 
tramway managers at last had the means at hand to lessen 
the considerable risk which an uncontrolled trolley pole 
always carries, but we are disappointed. 

Why these and other inventions did not catch on we 
cannot say ; bat it is possible that the mechanism by means 
of which the pole first automatically falls, then is brought 
back into work, was too complicated or too delicate for the 
hardships encountered in the daily life of a tramway. 

We observe another wave of advocacy of the sliding bow 
approaching, impelled, as before, by Continental engineers, 
who have obtained satisfactory resulta with it in long- 
continued service. These writers desire particularly to see 
the bow used in England, because it would reduce to a 


minimum the accidents which are all too common with the 


trolley, and would simplify overhead construction at curves 
and junctions, this being particularly desirable in our larger 
towns. 


. paid considerably over Is. 6d. to earn 11d. 


Undoubtedly the advocates of the sliding bow have a 
strong case so long as the centre running trolley wheel 
attached to a pole which does not retrieve when occasion 
requires is in common use; but that case must be weakened 
proportionately as the moderately side-running wheel, which 
drops out of danger directly it jumps, grows in favour. 

In another column attention is drawn to the latest 
retrieving device, which presents considerable merits, at 
least on paper. The crucial test, of course, must be the one 
of long use, and it is not only necessary that, the pole shall 
be retrieved every time, but the added parts of the trolley 
Standard must not add materially to the working costa, 
especially in these days of a vanishing margin of net profit. 


Ovn text is taken from two newspaper 
cuttings, dated July 23rd and 29th 
respectively. "The first in order of date 
concerns a deputation from the City and Borough Councils 
of London, which waited on the Commissioner of Police with 
reference to the nuisance caused by motor vehicles. The 
Commissioner recognised the serious nature of the complaints, 
and agreed in spirit, if not in actual words, with the hope 
of the deputation that a Traffic Board would be appointed 
to regulate such matters as the routes taken by heavy motor- 
cars. ‘Some authority " was as near as he allowed himself 
to go, and that authority should not be the Commissioner of 
Police, who, we may assume, is harassed enough with his 
responsibility for noise, reckless driving, overcrowding, the 
emission of smoke or steam, and the dripping of grease. 

In his opinion, a steady diminution in the noise made 
by motor-cars is being effected, and he has a reasonable hope 
that omnibuses may become satisfactory vehicles in all 
respects. He agrees that a lighter 'bus than those now 
running is desirable, but points out that the electrobus 
which has just been sanctioned is 50 per cent. heavier. The 
vigilance of the police in matters of noise and other nuisances 
has not been relaxed, and the weighty deputation at least 
will not have induced the Commissioner to lighten the 
responsibilities of the companies towards the public. 

Our second cutting is from the 7% es Commercial Sap- 
plement, which is in the same boat with ourselves as having 
warned investors time after time that there were no fortunes 
to be made by following the balloon-headed lead of news- 
papers which have to pay £50,000 now and again for the 
privilege of saying absurd things in exaggerated language. 

'The illusion has lasted about two years, and at the pricking 
of the bubble no one is to be hanged, which seems a pity, 
especially as the engineering profession is 80 overfull. 

The controversy which raged in our columns under the 
title Tramcar v. Motor- Bus was notable for the ease with 
which experts demonstrated that the total cost of working 
a system of motor-’buses must be less than that of an 
electric tramway, although the working costa m % t be slightly 
higher. Since then the motor-'bus has been given every 
opportunity to overwhelm the tramcar by its cheapness, but 
nobody thought it worth while to publish figures which 
could be taken seriously, until the auditor of the London 
Power Omnibus Co. stated at the meeting on July 22nd, 
when liquidation was decided upon, that the company had 
In our issue of 
February 24th, 1905, we said we believed that the cost of 
operating petrol 'buses would certainly not fall far short of 
18. per car-mile, and might be considerably more. At that 
time petrol was much cheaper, and reliable data as to the 
cost of repairs were unobtainable. Under the circumstances, 
we think our estimate has been fally justified by the event. 

At the end of last month, in spite of the recent revela- 
tions, the prospectus of the ** Motor-'Bus and Traction Co. 
of Ireland, Ltd.," was issued, offering 100,000 ordinary 
shares of £1 each for subscription. The receipts per car- 
mile are estimated at 1s. 1d., and the total expenses are not 
to exceed 10d., including depreciation. The net profits 
on paper—are magnificent. We doubt, however, whether 
the promoters will find the natives of the Emerald Isle as 
verdant as they seem to anticipate. 
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THE ELECTRIC DRIVING OF RING SPINNING 
MACHINES. 


By ENRICO BIGNAMI. 


Or all the machines employed in the textile industry, the 
ring spinning machines have received the most attention in 
connection with electric driving, whether it be because they 
represent the most important factor in the operations of a 
modern spinning mill, or because their nature renders them 
particularly suitable for driving by electric motors. 

Messrs. Brown, Boveri & Co., of Baden, who from the 
commencement had devoted special attention to the applica- 
tion of electric driving to textile mills, sought to extend 
their experience in this direction with regard to the starting 
of the motors of ring machines, the mode of construction of 
the motors which would ensure the maximum reliability of 
running, and a simple means of regulating the speed of the 
motors, and consequently of the spinning machine, which 
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secure simplicity and cheapness of construction. To start 
the ring spinning machines, the fast- and - loose pulley arrange- 
ment was adopted, the belt being gradually transferred from 
one to the other. . 

The obvious drawbacks to this system, however, soon led 
to the conclusion that it would be better to couple the 
motors directly to the machines, and to enclose them com- 
pletely, to prevent the access of dust, &c., to the interior. 
The shells of the motors were provided with external ribs to 
assist in dissipating by radiation the heat generated in the 
interior of the machines. In later installations it was found 
desirable to adopt motors provided with internal ventilation 
in order to redace the cost ; the air required for this purpose 
was not derived from the air of the workroom, but was 
drawn in by the motors from the exterior of the building 
through special conduits, connected to the shells of the 
motors; these conduits were also utilised to enclose the 
conductors leading to the motors. Fig. 1 shows a number 
of motors in position, and fig. 2 is a side view of one of them, 
showing the starting apparatus. | 

In the construction of the motors last mentioned, no 
provision iwas made for regulating the speed, as this had not 
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Fra. 1.—Rin@ Spinnrnc MacHiNES DRIVEN BY THRBE-PHASE ENOLOSED Motors, WITH STARTING APPARATUS ATTACHED. 


should to the utmost possible extent satisfy the exigencies of 
this kind of service. 

The experiments which were carried on were subject to 
two conditions, namely, that the machines should be driven 
directly, without the intermediary of speed-reducing gear ; 
and that if possible either three-phase or single-phase 
alternating current should be employed. The latter condi- 
tion was due to the simplicity of construction of A.C. as 
compared with р.с. motors, whilst alternating current also 
possessed important advantages in the case of transmission of 
power of great magnitude or from a great distance. 

It was not considered practicable in the first instence to 
couple the three-phase motors directly to the spinning 
machines, for they ran at an invariable speed, whilst the mill- 
owners pointed out that it was necessary to drive the machines 
at two different speeds, according to the kind of thread that it 
was intended to produce. The motors were, therefore, bolted 
to the ceiling of the spinning-room, and the ring machines 
were driven by means of belts, the different speeds required 
being obtained by changing the pulleys. The motors had 
squirrel-cage rotors, and were made of the open type to 


been called for by the manufacturers, who did not antici- 
pate that they would have to produce different kinds of . 
thread with the same ring spinning machines. 

It was at this stage of the development of the system that 


. experiments were begun with a single-phase motor, the con- 


struction of which had been studied by Messrs. Brown, 
Boveri for some time, with a view to various practical 
applications. The main feature of this motor is that the 
speed of revolution can be varied between wide limite by 
means of a simple displacement of the brushes, effected by 
the operation of a lever, without materially affecting the 
efficiency of the motor. The latter is illustrated in figs. 
8 and 4. 

In these experimenta a special object was to ascertain the 
highest speed &t which ring machines could be run, go that, 
whilst not increasing the number of breakages, or in any way 
reducing the quality or uniformity of the thread or of the 
winding, a material increase in the average output of the 
machines could be effeoted. 

The result of the first series of testa was to show that the 
period of acceleration of the machines must be as brief as 


`~ 
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possible, whilst the increase in speed must be effected aa far 
as possible without jerks. 

This much ascertained, the later experiments bore upon 
the influence of the initial speed, daring a period of about 
two minutes ; and it was found that as the natural result of 
an increase of speed beyond the normal value, the thread 
was broken more frequently, while with a lower speed 
breakages were less frequent. 2m | 

In these experiments the normal speed was 650 R. P. M. at 
the shaft of the dram; on reducing the speed during the 
first two minutes to a value between 500 and 550 n P. Mu, 


‘Fia. 2.—Тнвкк-Рнл<Е® 7-в.р. MOTOR ғов Drivinc Rina 
SPINNING MACHINE. 


The Motor is completely enclosed, and is provided with ventilation 
from below by means of piping. Starting rheostat, switch and 
fuses are attached. Р | 


the frequency of the breakages notably diminished, so that in 
one case they amounted only to a maximum of 1 to 5 in 250 
spindles. On further reducing the speed from 500 to 350 
R. P. u. the conditions were not materially changed. The most 


It was found possible also to accomplish a further 
increase of speed during a short period of time without 
developing any detrimental effects, and as the result it was 
settled that the maximum normal speed was 785 B. P. N. 
This speed was obtained by displacing the brushes to position 
No. 2, in which the single-phase commutator motor was 
regulated so as to give the desired number of revolutions per 
minute, neglecting some negligible oscillations. It was 
ascertained, farther, that it was advisable to reduce the 
namber of revolutions during the last two minutes to 650 or 
600. This speed corresponded to position No. 3 of the 
brushes of the motor, and the three positions above men- 
tioned were marked on the motor once for all. 

The stoppage of the machine must be effected in such a 
manner that it occars at the moment when the “ring 
slider“ is brought by hand to its lower position; when this 
position is reached, the spindles must wind a further four 
turns at their base. If the machine stops too soon, it is 
necessary to start it again for a short time; with belt 
driving this їз done by shifting the belt for a minute from 
the loose to the fast pulley. The stoppage, as well as the 
short following movement, is effected with every facility 
with the single-phase motor ; for the former, the brushes are 
simply brought to the stop position, and for the latter they 
are again displaced to the required extent. 

Although, in «the motor employed for these experiments, 
the inertia of the rotor was very considerable and abnormal 
in comparison with the reaistance of the friction of the 250 
spindles, no difficulty was experienced in stopping the motor : 
in the desired manner by shifting the brushes to the proper 
position. The motor has an initial starting torque of 
24 times the normal, and the efficiency of the 10-H.P. size, 
for 500 volte at 50 cycles per second, is ut full load 85 per 
cent., the power factor being 0:89. | 

Experiments were undertaken for comparative purposes, 
observing the number of breakages of threads in a machine 
running at constant speed (650 R.P.M.), and in one driven by 
the single-phase motor at variable speed. The results were 
io favour of the variable speed, for it is unquestionable that, 


Ета. 3. Fia. 


Fias. 3 AND 4.—S8180LEz-PHAsE Соммотлтов MOTOR oF 5 H.P., 1,000 R. P.., WITH ARRANGEMENT FOR DISPLACING THE 
BRUSNES, ACTUATED DIRECTLY BY THE RiNG SIG MACHINE. 


Fic. 5.— SINdLR-PHASR Motor or 10 R. p., 700 RB. P.., WITH HAND REGULATION. 


suitable speed was therefore settled at 500 to 550 R. P. M. for 
the first two minutes, after which one could reach without 
difficulty the maximum speed permissible. 

In the experiments at 550 revolutions the brushes were 
simply moved to a position which we may call No. 1, at 
which the motor always gave the same speed. 

During the following period of spinning, of which the 
duration was from 10 to 12 minutes, the speed was raised to 
750, or even 785 R. P. u., and observations were made of the 
number of breakages of the thread, its quality, and the 
winding of the spindles. With this increase of speed no 
greater frequency of breakage was observed tban at the 
normal speed, nor was there any variation in the quality ; 
on the other hand, the winding on the spindles became a 
little more compact, a quality which is much appreciated by 
the spinner. 


by a suitable variation of speed, one can secure a material 
increase in production, without demanding special qualities 
on the part of the operatives, the variations of speed required 
being capable of being automatically effected in a simple 
manner by the spinning machine iteelf. 

If electric driving by means of a separate motor for each 
machine has not hitherto been generally adopted, it is due 
to the fact that it is more costly than an ordinary system of 
transmission. Now, however, thanks to the special advan- 
tages obtained by the arrangement above described, it is 
probable that the separate driving of ring spinning machines 
will very soon increase, in view of the fact that the initial 
increase in cost of the installations will be very quickly 
covered, and that single-phase motors can be readily applied 
on any A.C. system, provided that in the case of three-phase 
gupply they are equally distributed between the three phases. 
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THE MERCURY VAPOUR LAMP AS A 
FACTOR IN ELECTRICITY SUPPLY 
DEVELOPMENT. 


[COMMUNICATED.] 


ALTHOUGH the mercury vapour lamp has now been before 
the public in thoroughly practical forma for some years, and 
has amply demonstrated its intrinsic and economical merita 
. for what may be termed its own class of work, it is a factor 
in electricity supply development of which full advantage 
has certainly not been taken. The metallic filament lamp, the 
flame arc, and similar economic improvements have been 
readily seized upon as affording valuable means for com- 
batting the gas interests ; if the subject be looked into, the 
mercury vapour lamp, although perhaps scarcely recognised 
as such in this country, will be found to be an equally 
trenchant weapon in its proper sphere. Exactly where this 
begins and ends is difficult to define, as 80 much depends 
upon individual taste. We may safely assume, however, 
that an efficiency approximating to 0°5 watt рег 
candle is desirable in every instance, and the main 
question, therefore, resolves itself into, at what point do 
æsthetic or practical objections to the colour of the light out- 
weigh its wonderful economy? It is this colour difficulty 
that has always stood in the way of the mercury lamp to 
some extent; manufacturers do not seek to excuse the 
fault, but they quite correctly point out that a very wide 


field exists in which the correct rendering of colour values ~ 


possesses no importance, being subordinated to the main 
considerations of efficiency in lighting and low cost. To 
treat first of the question of colour : the light emitted by the 
mercury vapour lamp is almost entirely devoid of red rays, 
its spectrum being composed of yellow, green, blue, violet and 
ultra-violet. For this reason, red objects under this light 
assume a purple hue, tending towards black, while green, 
blue and violet appear more natural, although distorted to 
some extent. Obviously, for many purposes such a light is 
impossible ; for instance, it is not suggested that it would 
be suitable for a ballroom or any position where flesh tints or 
dresses are expected to look-their best. On the other hand, 
colour effect is negligible in many factories and workshops, a 
diffusive and cheap light being of far more importance, and 
further, there are a number of trades in which the 
absence of red is a distinct advantage, such, for instance, 
as photographic process work, where an actinic light is 
. always desirable. Fortunately, however, the colour difficulty 
where it exists is by no means insurmountable, and the light 
is capable of improvement in this respect in a very simple 
manner, at a slight sacrifice of efficiency. Ав red rays are 
practically absent, it is necessary to add them, and this 
can be done effectively by combining an incandescent Jamp 
or lamps—all of which are rich in red rays—in the same 
fitting as the mercury lamp, mixing or diffusing the two 
lights by means of a ground-glass globe or shade. On these 

lines the light may be given the quality it is lacking, to any 
extent, and although the addition of incandescent lamps 
naturally reduces the economy, the combination, light for 
light, must always be more efficient than if glow lamps alone 
were used. As а matter of fact, a very good effect may be 


produced, with but a small diminution in efficiency. А 


60-watt Bastian mercury vapour lamp combined in the same 
globe as a 60-watt carbon filament lamp possesses an 
efficiency of about 0:9 watt per candle, giving light of a 
colour very superior to that of the mercury lamp alone ; and if 
a 25-watt tantalum lamp be used the efficiency rises to approxi- 
mately 0:6 watt per candle for the same quality of illumination. 
Such lamps are in use for street lighting with economical 
and good diffusive effect, but where a light of a more pro- 
nounced reddish tinge is required, fittings similar to that 
illustrated in fig. 1 are employed. The ground glass or opal 
shade diffuses the light, and the resulting effect is a soft 
illumination comparable to daylight, the efficiency of the 
whole with three 16-с.р. carbon lamps being about 1:4 watts 
per candle. Using 14-C. . 25-watt tantalum lamps, the 
efficiency rises to 0°83 watt per candle. Combined fittings 
of this class are employed for many purposes where the 
uncorrected light would be unsuitable. They are installed, 
for instance, in the Palm Honse of the Ritz Hotel, Picca- 


dilly, and it is understood that they are giving satisfaction. 
The extremely high efficiency of the combination and the 
soft diffusion of ita light are points well worth considering, 
and these qualities might with advantage be put before 
prospective consumers in cases where a good working 
light at a low cost is an essential. 

There is yet another ineans of correcting the colour of 
the mercury light, which has met with some success where it 
is possible to use reflected light only. The lamp, after the 
manner of the inverted arc, is placed over a conical reflector 
which throws the light upwards. The inside of the reflector 


Fic. 1.—Bas8TIAN COMBINATION FITTING. 


is painted with rhodamine, а fluorescent dye which possesses 
the property of adding pink rays to any light impinging on 
it, and the result is that the light reflected from the ceiling 
is of a better colour, although not comparable with that of the 
combination fitting above-mentioned. The efficiency is 
probably higher, and the diffusion is good, but on the whole 
this arrangement is less likely to meet with approval. The 
idea is ingenious, and possibly it might be very serviceable 
in special cases. For instance, rhodamine is extremely 
cheap, and the whole ceiling of a workshop could be painted 
with it, simple mercury lamps and reflectors being used. 
At the present time these two methods appear to provide the 
only practical means for bettering the quality of the light, 
and whatever the shortcomings of the latter method, the former 
will be found very satisfactory. 

Turning now to the practical application of the mercury 
vapour lamp, the sphere in which it may be used with credit 
is extensive, ranging from such small work as billiard table 
lighting to the illumination of large factories and open spaces. 
In America, particularly, there are numerous instances of 
most satisfactory workshop and goods yard lighting by 
Cooper-Hewitt mercury vapour lamps, the cost coming out 
at about one-third that of arc lighting, and from one-sixth 
to one-eighth that of incandescent lamps. Cheapness, 
however, is by no means the sole recommendation of the 
light for these purposes; the fact that it is the most 
diffusive light known is almost as important. The result 
of good diffusion is absence of objectionable shadow and 
penetration of the light into every corner and crevice, and 
for this reason the mercury vapour lamp, with ite large 
light-emitting area and uniform candle-power in every 
direction, is unequalled for work of a delicate description. 
The same qualities stand it in good stead for outdoor lighting. 
Whatever the state of the atmosphere, the penetrative power 
of the mercury light is good, and the manner in which it 
carries 5 d fog or steam is remarkable, so much во as to 
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have caused it to be largely employed in breweries айй other 
places where a steam-laden atmosphere prevails. 
photometry of the lamp is unfortunately surrounded by many 
difficulties, and there appears to be very little obtainable in 
the way of definite and inclusive results. It is, however, an 
ascertained fact that the light is much more uniform than 
that of the arc or incandescent, spreading evenly over large 
areas instead of brilliantly illuminating а few feet and leaving 
more remote surroundings in comparative darkness. 

The latest form of Cooper-Hewitt lamp is that illustrated 
in fig.2. It is termed the KK type, and gives an illuminat- 


Fic. 2.—CooPER-HEewITT KK Type. 


ing effect of 800 c.P. Unlike the older forms, which required 
tilting by hand to effect the formation of the arc, this type 
is self-starting directly the switch is closed, the tilting 
mechanism and line resistance being contained in the case. 
A smaller lamp, the HH type, gives 300 с.р., and is started 
in the same manner. For highest efficiency the latter must 
be run four in series on a 200-volt circuit, and in proportion 
for other pressures ; the K type, however, is designed for 
running direct on 100 volts. In cases where only one lamp 
is desired, it is necessary to absorb the superfluous pressure in 
resistance ; although this is, of course, best avoided, it 


Fia. 3,— MECHANISM oF Bastian Lamp. 


still leaves the lamp a very good margin of economy over 
ordinary incandescent lighting. Like all mercury vapour 
lamps, the Cooper-Hewitt is only suitable for use on a direct- 
current circuit ; so far it has been found impossible to main- 
tain the mercury arc with alternating current, and, unfor- 
tunately, there does not seem much likelihood of this being 
accom plished. 

Returning to the Bastian lamp, which is of smaller size, 
and therefore specially suitable for situations where lighting 
by а number of low power units is desired, one form of the 
mechanism and its arrangement is clearly shown in fig. 3. 
The tube is made either in the S shape illustrated or in the 


The 


form of a ring. For use on 100 volts it is 5 in. long, and 
for 200-250 volts 11 in., with a bore in each case of ү; in. 
to in. It is made of hard Jena glass, which by its nature 
allows a considerably higher temperature to be maintained 
in the arc than would be possible with ordinary lead glass, 
and therefore permite of a high-voltage lamp being made. 
The employment of this glass is one of tbe most valuable 
features of the Bastian lamp, since it does not blacken appre- 
ciably, and enables a phenomenally long life to be secured. 
It is stated that 3,000 hours’ efficient burning may be 
regarded as a fair average for the performance of the lamp, 
but this is often exceeded, the longest life so far obtained 
being 10,600 hours with à lamp that is still burning with 
practically no diminution in its candle-power. The makers 
attribute these merits entirely to the use of Jena glass, which 
is rendered possible by the ingenious method of leading in the 
wires. The ordinary sealing, such as is found in the incan- 
descent lamp, is useless, since Jena glass has a very different 
coefficient of expansion to that of lead glass and platinum. 
The leading-in wires are, therefore, made somewhat in the 
shape of a pin with its centre flattened out, this part being 
embedded in the solid glass at the end of the tube, while the 
head is in close contact with its outside extremity. When 
the glass and the platinum wire cool after the sealing-in 
process, the latter contracta, gripping the glass tightly, and 
thus closing the aperture which would otherwise exist owing 
to the difference in their expansion coefficients. The two 
vertical coils on the right and left (fig. 3) are the line 
resistance, and they and the lamp are in series with the 
magnet coils in the centre. When current is switched on, 
the magnet attracts a keeper attached to the tube holder, 
which thus tilts the lamp and starts the arc. Extremely 
wide variations of pressure have little effect upon the burning 
of these lamps. For instance, a 220-volt lamp is unharmed 
by the application of 300 volta, the reason being that the 
Jena glass will withstand even the high temperature attained 
at this pressure. In the converse manner, a 220-volt lamp 
gives a stable light even when the pressure drops as low as 


Fic. 4.—PnHoTocRAPHIC STUDIO LIGHTED WITH MERCURY Vapour LAMPS. 


160 volts ; the candle-power, of course, decreases, but only 
in direct ratio with the pressure. 
A-branch of electricity supply to which central station 
engineers would do well to pay particular attention is that 
of photography and its allied trades. By the aid of the 
mercury vapour lamp much can be done in this direction, 
as, besides being cheaper to run than either arc lamps or 
gas, its actinic and highly diffusive light is unequalled by 
any other artificial illuminant for photographic purposes. 
There is no question on this point, and photographers, 
photo-engravers and the like may be approached with full 
confidence that the mercury lamp will give them satisfac- 
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tion. Special apparatus is made for this purpose, and fig. 4 
illustrates a photographer's studio fitted with two Cooper- 
Hewitt mercury vapour lamp “ skylights.” The economy of 
these fittings over the arc is very great, and at the same 
time the light is more suitable, being powerful and yet 
soft enough not to affect the expression of the sitter. In 
the making of lantern slides and bromide enlargements, it 
possesses the advantage of not requiring condensers, as it 
has been found that a uniformly illuminated ficld of fixed 
intensity is easily procurable by interposing a sheet of 
ground or opal glass between the negative and the tubes. 
It facilitates and cheapens blue printing, taking only half 
the time that is necessary where arc lamps are employed, 
and results in deeper and more even prints at a considerably 
reduced cost for energy. The same advantages obtain in 
photo-engraving, and for this purpose the current consamp- 
tion works out approximately at, one-third of that of a highly 
efficient enclosed arc, and one-seventh of that of an open arc. 

There are numerous lesser but at the same time important 
fields for the mercury lamp. Drawing-ollice lighting, for 
instance, cannot b» carried ont as satisfactorily by any other 
illuminant ; the diffusion of the light, and its restfulness for 
the eye owing to the absence of red rays, tell strongly in 
its favour. The lighting of billiard’ tables has been pre- 
viously mentioned, and although this is а small thing, it 
affords an excellent example of the class of work in which 
the lamp shows up best. With six Bastian 120-watt com- 
bined fittinga installed, the lighting of the cloth is absolutely 
uaiform, and very much better and more economical than 
that of the usual arrangement of incandescent lamp clusters. 
This lamp is also used most successfully for colour matching, 
the addition of the carbon-filament red rays making the 
comparison of colour values easy and certain. 

Perhaps the most striking use to which the mercury 
vapour lamp can be put is that of advertising. Its unusual 
colour attracts attention in a way unequalled by any other 
electric sign, and the ease with which it may be bent into 
the form of letters standing out in a continuous stream of 
bright light is an additional point in its favour. The 
majority of companies and corporations now supply electricity 
for sign lighting at reduced rates, and in view of this and 
the popularity of the ordinary electric sign—hackneyed 
though it be—it should pay manufacturers, contractors, and 
supply authorities to push the mercury lamp for advertising 
more than they have done in the past. 'The backwardness that 
at present exists is due chiefly to manufactarers’ not having 
exploited the lamp in this direction ; but there is undoubtedly 
scope, as the economy and the quality of the light are both 
unequalled for advertising. A good instance of its effective- 
ness is afforded by the Tribune offices, outside which віх 
Cooper-Hewitt lamps in special tilting lanterns have been 
installed. Тһе Bastian lamp also lends itself well to 
advertising, particularly of that class where a screen is 
illuminated by lamps alternately switched on and off. It is 
necessary to install special switching gear for this purpose where 
glow lamps are used, but with the Bastian lamp, insufficient 
steadying resistance is all that is required to cause the light 
to go in and out automatically, and the frequency may be 
adjusted within wide limits by variation of the resistance. 
This feature of the lamp is apparently little known, but it is 
one that might be taken advantage of with profit. In con- 
clusion may be mentioned the latest type of mercury vapour 
lamp, shortly to be put on the market by the Bastian Mercury 
Vapour Lamp Co. It is intended for high candle-power 
lighting, and is large in bore, like the Cooper-Hewitt, but of 
a horse-shoe insteud of a straight shape. The arc is started 
by tilting, two streams of mercury flowing from the ends of 
the tube and meeting at the centre of the bend. Full 
particulars of this lamp are not yet available, but the writer 
understands that it embodies some special and novel features 
which should be of interest to those who recognise the great 
possibilities latent in the mercury vapour lamp. 

pe our * Notes" columns for particulara of this lamp. 
—E»ps.] 


— 


Electrical Exhibition at Colchester. — The Colchester 
Corporation is going to run an electrical exhibition for a week 
commencing October 20th, and intending exhibitors will find a 
notice on the matter among our advertisements to-day. 


J LIGHTNING CONDUCTORS. 


By FRANK BROADBENT, M. I. E. E. 


Now that our long-overdue summer has shown some signs 
of returning life, its characteristic features appear to be much 
the same as those to which we huve become accustomed, and 
the expression “three fine days and a thunderstorm " may 
still be used as a fairly accurate summary of its nature. 

A short time ago a paper was read by Mr. Alfred Hands 
on the so-called Vayaries of Lightning, in which he 
endeavoured to show that the term ©“ Vegaries was а 
misnomer, and that all the effects of lightning are such as 
might be naturally expected from the known laws of electrical 
action ; and he performed many pretty experimenta in proof 
of his views. 

The fact remains, however, that lightning does produce 
many unexpected results, although such results may be ex- 
plained iu a perfectly logical manner, after the event. 
Whilat, moreover, the action of lightning may possibly be 
Subject to the recognised laws of the electric current, it 
should not be overlooked that the lightning flash deals 
with voltages and powers which we cannot together reproduce 
experimentally, and that the ordinary methods of conducting 
currente, and insulating conductors, cannot be held to 
apply. 

The daily papers of July 23rd contained many accounts 
of what are usually termed the vagaries of lightning. ‘Thus, 
we read :— 

“ At Camel’s Head, Devonport, a thunderbolt struck a 
telegraph post, bursting about 20 ft. from the ground, 
enveloping the pole with sheets of fire and stripping off large 
pieces." 

Again, we read :— 

“A candle in a metal candle-stick was cut in two by 
lightning, а similar mishap befalling a tumbler in a bed- 
room immediately beneath.” 

In another account we read :— 

„St. Catherine's Church, Gloucester, was struck by 
lightning, the upper portion being entirely destroyed,” and 
at Stroud “ап ornamental tower over а wine and spirit 
store was struck and set on fire.” 

In another place the lightning, we are told, tore up 
railings and knocked down masonry," and at Burlesdon “а 
green oak tree was struck by a ball of fire and split to the 
roots. 

At Cowes a thunderbolt fel! into the sea with a crash 
resembling the rattle of artillery.” 

It is curious to note also how the old notion survives 
that lightning has some connection with the powers of dark- 
ness. Thus, we read, that when the Congregational Church 
at Lutherworth was struck by lightning during service, 
the smell of sulphur was for some minutes well nigh over- 
powering. The feelings of the members of the congregation 
may be conjectured when we learn that a few words from 
the minister had the effect of allaying the alarm. 

One of the most noticeable features in the accounts of 
thunderstorms, is that the buildings most often struck and 
damaged by lightning are those which are provided with 
lightning conductors. The prevalent idea in the lay mind 
is that lightning conductors exist fer the purpose of 
attracting the lightning and of providing for it a safe path 
to earth, thus protecting the surrounding neighbourhood. 
Now the perfect lightning conductor, if it properly per- 
formed its functions, ought never to be struck by a direct 
flash of lightning. Everyone who is familiar with the 
ordinary electrostatic machine knows that sharp pointe pro- 
duce leakage and prevent the retention of a charge. It 
would, for this reason, be impossible to fully charge up an 
ordinary Leyden jar if it were provided with a sharp point 
instead of a knob. For the same reason it is safer to 
approach a sharp point connected to a charged electrostatic 
machine than to approach a blunt point or knob, as in tbe 
one case we should get a stream of tiny sparks of a practic- 
ally harmless character, whereas, in the other case, we should 
most probably receive a severe shock. Regarding the earth, 
therefore, as a large Leyden jar, which from some reason or 
other tends to become charged, it is clear that if a tall 
mast be erected, making at its base a very good earth con- 
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tact, aud terminating at the top with a very fine point, 
this mast would form an electrical leakage path from the 
earth tothe oppositely charged clouds; and that the potential 
near the mast should never rise to such a value as to cause a 
dangerous flash. 

When a building is provided with a lightning conductor, 
no matter how erected, it is the popular belief that such a 
building is, or should be, immune from accident due to 
lightning ; whereas, if the earth contact is bad, or if the 
top of the conductor terminate in a large compact mass of 
metal, or if the conductor take a tortuous path, the building 
is probably in more unsafe condition than it would be 
without such a conductor. Even supposing a building be 
provided with a perfect conductor, that is to say, as perfect 
as human ingenuity can make it, there is still considerable 
risk of damage in the event of the conductor being struck, 
вау by a side flash, if masses of metal, such as water tanks, 

roof, gas or water pipes, are in the vicinity of the con- 
ductor, and are not properly earthed ; for, in the event of a 
lightning flash striking or leaving the conductor, a side flash 
from the conductor may strike such metal and take a path 
through the masonry, so doing considerable damage. 

Anyone who has worked with high potential high 
frequency currents knows that there is a something which 
is akin to inertia, a something which tends to keep the 
current in a straight path. The effect is to make the current 
flash through a considerable air space rather than take a 
path of infinitely less resistance which may consist of a loop 
or kink of copper tape or rod. This characteristic no doubt 
accounts for much damage that has occurred to “ protected 
buildings. A conductor may have a many-pronged finial, 
and may make good earth, but a pretty bend round a 
. coping or ledge is a vice which counteracts all its virtues, 
and a lightning flash will prefer to pass through several 
inches of masonry rather than take what might seem the 
easier copper path round it. 

It is opportune that these points should be brought to 
mind at this season. It might be suggested that all light- 
ning conductors should be tested for earth, and that all 
metal work, such as gutter spouts, down spouts, railings, 
piping, &c., should be metallically connected, and “earthed ” 
quite independently of the lighting conductor; that the 
lightning conductor should be free from sharp bends or 
kinks, and that its path to earth should be as straight and 
direct as possible. If it can be erected near to, but quite 
separate from, the building, so much the better for the 
building. 


CORRESPONDENCE. 


Letters received. by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest. possible moment. No letter can be pub- 
liehed unless we have the writer's name and address in our possession. 


I. E. A. Convention. 

Mr. Vignoles's letter in your issue of to-day refers to 
my paper of 1904, and the use therein of Mr. Arthur 
Wright’s construction for finding the law of costs of a supply 
station. | 

I would be glad to say, through your paper, that I have, 
for a long time past, recognised that this method, though 
extremely useful in those early days, and very ingenious, is 
now not an adequate guide to what I have termed the true 
running cost. 

At the Sheffield Convention I was almost tempted to 
enter tbe field in discussing Mr. Burnett's paper, and am 


again now ; but this is a large question, and cannot be dealt. 


with in а single letter. 

One thing is clear to me—that the divergence between 
the “ true running cost," of a station of the size of Barrow, 
as estimated by Mr. Burnett and by myself," is too con- 
siderable for both of these methods to be right. 

As regards the maximum demand system, the clauses in 
my recent paper headed ** Combined Diversity Factor," and 
* Diversity Improvement Factor," were a first attempt to 


* See my recent paper, Central Station Supply Economics."— 
Journal I. E. E., Vol. 39. ; 


attach a definite numerical value to the preference which 
should be given to the load which best adjusted itself to the 
peaks that already existed when this load was introduced to 
the station. Such a statement of the case takes account of 
the possible shifting of existing peaks by the over-develop- 
ment of some particular class of load, and would meet the 
difficulty caused by the application of ©“ restricted-hour ” 
charges, as at present understood, tending to create a new 
peak. In abandoning the maximum demand method, I 
would not like to go so far as to say I abandoned the maxi- 
mum demand principle, for Mr. Wright very early took 
account of diversity factor. 

It is in the form of statement of the charge to the con- 
sumer that the maximum demand system seems so wanting. 

I beg to differ from your statement that “ The stand-by 
losses of modern power supply are not materially greater 
during the period of lighter sales." Presumably you mean 
losses per unit, and not total losses. If, however, fig. 1 of 
my recent paper is correct, these losses are in most stations 
materially greater, and will be for some years to come. 

I also urge that stand-by losses be not included under 
running charges. 


o юч. 207. 7. 1. 
Fic. 1.—CoaL DIAGBAM FOB STATION (“ CENTBAL STATION 
Sor PLT Economics”). 


With regard to your last paragraph, my recent paper 
was an attempt to establish (the outworks of) a definite 
system for accurately separating running and standing 
charges,” but the more one goes into this question, the more 
difficult it becomes to deal with it comprehensively. 

If, however, we could all agree about coal costa, it would 
be something gained, and I cannot see why the steam con- 
sumption test of a representative engine, taken at ite most 
economical load, and translated into pounds of coal in terms 
of the boiler full-load evaporation test (i. e., ignoring losses 
in the direct steam pipe to engine, which can easily be 
estimated separately), cannot be safely taken as a first 
approximation to the running charge for coal for the station, 
including, as it does, the full standby loss of both engine 
and boiler, which is nof strictly a running charge," and 
which will about compensate for the neglected logs in the 
straight-through pipe joining engine and boiler. 

To this result is added a percentage for auxiliaries (full 
load tests), and, finally, any correction desired may be made 
for non-compliance with test conditions in every-day work- 
ing; not as regards loading of the set, but as regards con- 
ditions only. The running charge" for coal, thus 
deduced, corresponds with the ordinate of my curve c р 
herewith, for 5,000 Kw., which represents the consumption 
with every engine and boiler in the station fully loaded, 
including auxiliaries, and includes losses in straight-through 
steam connections. i 

The difference between curves c! p! and CD represents 
standing losses in steam ranges (per unit generated), and 
increment of loss per unit in engines, straight-through pipes 
hoilers and auxiliaries, over and above that for full-load con 
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ditions ; the standing losses, at full load, for the latter being 
included in the ordinates of the curve ср as already 
explained. 

It may be added that the early part of curve c р, covering 
the range of the out-put of the first 1,000-Kw. engine and 
boiler, is calculated from the engine performance at various 
loads, whilst the earlier part of с! р! can be obtained 
experimentally. | 

I assume that the boiler has a performance curve con- 
necting total coal with total steam, not very dissimilar to 
that connecting total steam with H. P.-hours in the engine, 
i. e., that there is a standing loss which is sensibly constant 
at all loads, as I endeavoured to show in my 1904 paper. 

I also assume that most engineers agree that the steam 
consumption (per unit) of the engine debitable to the 
running charge is /exs than the observed results of tests made 
at the most economical loads, paradoxical as this may seem. 
Similarly with the boiler evaporation. 

A. M. Taylor. 
King's Heath, 4% us, 16th, 1907. 


Telephone v. Trolley : Liability for Compensation. 


With reference to “Orients” inquiry in your “ Legal 
Query " column (August 9th, 1907), assuming there is 
nothing in the tramway licence providing for the tramway 
undertakers © guarding " the trolley wires, or vice-rersa, in 
the licence of Orient’s” friends, I think the question of 
negligence hangs on the following points :— 

1. The time the telephone wire had been erected. 

2. The time which elapsed between the last examination 
and the accident. | 

3. The difference in gauge from first being erected to the 
day of the accident. 

I have an idea that a similar accident happened in Leeds 
a few months ago, and probably if * Orient" writes to 
the tramway engineer to the Leeds Corporation he could 
obtain full information. The Board of Trade, as you are 
aware, now issue regulations on “Guard Wires for Electric 
Tramways," and a reference to any Act authorising a par- 
ticular tramway will show how far the undertakers are 
called upon to protect their wires. 


John H. M. Wakefleld. 
Beckenham, August 19/2, 1907. 


Prospects of Electrical Engineering in Canada. 


Can you, or any of your readers, inform me through your 
“ Correspondence " columns, what is the approximate cost of 
living in Canadian towns such as Montreal, Winnipeg, 
Ottawa, &c. ?  First-hand information as to the state and 
prospects of electrical engineering in these towns would also 
be of general interest and value. 

| Canadian. 
August 16th, 1907. 


‘““SPARKLESS GEM."—A correspondent asks the name of 
makers of these dynamo brushes. 


STEAM, GAS, AND ELECTRICAL 
BREAKDOWNS IN 1906. 


THE annual report of Mr. Michael Longridge, M. Inst. C. E., chief 
engineer of the British Engine, Boiler, and Electrical Insurance 
Co., Ltd., has come to hand, and we give below a brief résumé of 
ita main features. 

The rate of breakdowns amongst steam engines last year was 
unusually high—1 in 8:1 of those insured; for gas and oil engines 
the rate was lower, 1 in 12:4. The parts most subject to break- 
down are as follows:—Steam engines: Valves and valve gear, 23:3 
per cent.; spur gearing, 12:0 per cent; air-pump motions, 9'9 per 
cent.; air-pump buckets and valves, 6:9 per cent.; columns, bed- 
plates, &c, 8:6 per cent.; cylinders, valve chests and covers, 
61 per cent.; main shafts, 602 per cent.; pistons, with 
rings and bolts, 3°4 per cent.; connecting rods, with straps 
and bolts, 56 per cent. No other item exceeded 3 per cent. 
Gas and oi] engines; Valves and valve gear, 28:7 per cent. 


- 


cylinders and cylinder ends, 167 per cent.; pistons, 6:5 per cent.; 
connecting rods and bolts, 12:0 per cent.; main shafta, 15:7 per 
cent.; governors and governor gear, 7:4 per cent.; fly-wheels and 
driving drums, 4°6 per cent. No other item was over 3 per cent. 
The figures do not greatly differ from the resulte of previous years, 
though gas-engine shafts during 1905 and 1906 showed a marked 
increase over the average number of failures (4°5 per cent.), and 
governor gear was also higher. 

From one-fourth to one-third of the accidents were due to 
unknown causes; of the remainder, in the case ot steam engines, 
one-half were due to wear and tear, and in the case of gas engines 
about one-third, the remsinder being ascribed to defective design 
or construction, or to negligence. Some examples of steam-engina 
breakdowns point the moral that special mechanism should be 
provided for closing the stop-valve from a position of safety. Other 
examples emphasise Mr. Longridge's repeated warning regarding 
the dangerous effecta of a sharp corner instead of a rounded fillet 
at a change of section in a shaft—an elementary piece of advice, 
indeed, but amply justified by the constant recurrence of failures 
due to this cause. 

An important loophole for disaster to enter is exemplified by 
the case of & motor-driven jet-condensing plant, which on two 
occasions was shut down before the engine connected with the 
condenser had come to rest, the result being cylinders filled with 
water and wrecked. 

Dealing with gas engine breakdowns, Mr. Longridge states that 
every frost brings a number of claims for broken cylinders due to 
the jackets being left full of water. The author gives an approxi- 
mate formula for the best modern practice in designing crank 
shafts. Where c is the cylinder diameter, p and d the diameters of 
the crank pin and shaft journals respectively, Z the distance between 
the inner ends of the bearings on each sideof the crank, and r is 
the length of the crank arm, all in inches, for engines with cylinders 
up to 12 in. in diameter c? (? + d) + D? = 10 to 11, and for engines 
with 20-in. cylinders = 15. Similarly c? r + d? = 10 to 11, rising 
to13 in large engines. The author points out the heavy tensile 
stresses which have to be borne by gas engine connecting rods and 
bolts, not only due to the ‘inertia and friction of the piston on 
starting the suction stroke (four-cycle type), but also to the bending 
action caused by centrifugal force at the big end. He suggests a 
forked end with cotters, instead of the usual marine type. The 


danger of drawing air through the box bed of a gas engine is' 


referred to in connection with an explosion due to leakage of gas, 
resulting in the wrecking of the frame; and the necessity of 
periodically cleaning out the deposit from cylinder jackets is 
similarly driven home, neglect of this leading to cracked 
cylinders. 

A considerable increase took place in the number of dynamos 
and motors insured, but the breakdowns on such increased in a 
lower ratio. A very large number of starting reaistances have aleo 
been insured, but in this case the breakdowns have increased 
far more rapidly. The failures of dynamos numbered 1 in 16 of 
those insured, and of motors 1 in 82. The rate amongst P. c. 
machines of both kinds was twice as high as amongst л.с. machines, 
but the cost of repair per breakdown was only abont one-half, 
doubtless due to the relatively large sizes of a.c. machines. The 
proportions in which the various parts of the machines contributed 
to the total are shown below :— 


Part supposed to have 


failed first. Dynamos. Motors. 
Armatures and rotors ... per cent. 50 44 
Magnet coils and starters bai 8 11 14 
Commutators and brush gear » 20 28 
Miscellaneous Ue: ds 95 19 14 
Starting switches and 
controllers. 
Resistance coils n" io per cent. 48 
Contacts and switch arms ... is ^ 10 
Automatic apparatus... i "i 17 
Miscellaneous ... io. n 25 


The causes of the breakdowns are summed up as follows :— 
Dynamos. Motors. Starters. 


Accidental ... per cent. 15 9 22 
Dirt and neglect 5 14 19 11 
Age and deterioration ^ 21 25 23 
Bad workmanship and design ,, 23 18 9 
Overloading... Ss 0 2 7 
- Unascertained * 27 27 28 


The examples of breakdowns cited are hardly so interesting as 
usual. The liability of the insulating washers in commutator ends 
to become greasy and dirty is pointed out, and last year's reference 
to the use of made-up” mica of poor quality is repeated, soft 
green mica being recommended for &mall motors. 

The company has met with numerous cases of short-circuiting of 
commutators due to this cause, particularly among machines of 
certain makers," and its experience has led to the belief that many 
foreign-made commutators are sold in this country, not a few of 
which are of stinted dimensions as regards depth of copper. 

Several instances are given of damage due to the loosening of 
screws by vibration, allowing pole-pieces to come in contact with 
the armature; the combination of set-screws used for this purpose 
with lifting eyes is especially apt to cause trouble, as the screw may 
be twisted by the hook of the crane. In one curious instance it 
was found that the bottom magnet was loose, and was pulled up 
against the armature core when the machine was excited, though 
there was no visible indication of tbe defect. 

The detailed engine test reported this year relates to a Diesel 
engine of ^00 B. H. P., made by Messrs, Suleer Bros, It had three 
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single-acting cylinders, and ran at 150 в.р м. There was a slight 
uncertainty ás to the exact value of the B. H. p. developed, owing to 
the power being absorbed by a belt-driven dynamo; but on the 
estimated output the consumption of crude oil (18,000 » TH.U. per 
Ib., equivalent) was 0'449 lb. per B H.P.-hour at full load, 0:484 at 
half load, and 0:568 at one-quarter load—figures . practically 
identical with tbe guaranteed values. The mechanical efficiencies 
of the engine at these loads were 0:755, 0:627 and 0:537 respectively, 
and the thermal efficiencies were 0°42, 0°47 and 0°468. 


THE DANGERS OF CONTACT WITH 
ELECTRICAL CURRENT. 


In a recent issue of the Chemiker Zeitung, Herr Hermann Zipp, 
lecturer at the Municipal Polytechnic at Cithen, discusses the 
danger to human life introduced by accidental contact with an 
electrical current, and comes to the conclusion that the extent of 
the injury is not entirely due, as is generally imagined to be the 
case by non-technical people, to the voltage of the current, but 
partly or mainly depends on the quantity of electricity which is 
caused to flow through the human body and upon the parts of the 
system to which it penetrates. The experiments that have been 
carried out on the physiological influence of electrical currents 
show that a part of their effect is due to their electro-chemical 
action upon the liquids of the body, and part to the injury done 
to the most important organs by contact with the current of elec- 
tricity. The following facts have indeed already been estab- 
lished :—(1) When a current flows from hand to foot under the 
worst conditions, that is to say, when a man’s boots are thoroughly 
soaked with water and his hands are damp, the resistance of the 
human body is on an average 5,000 obme. (2) When an alternat- 
iog current of 5 milliamperes with 50 complete alternations per 
second flows through a person, the effect is sufficiently marked to 
produce muscular contraction; hence in the author's opinion a 
current of from 50 to 100 milliamperes must be undoubtedly con- 
sidered as dangerous to life provided it comes into the neighbour- 
hood of the most important organs of the body. In judging of the 
degree of danger exhibited by any electrical installation, therefore, 
the investigator bas to inquire whether it is possible that & current 
of such volume can be introduced into the human system from sny 
part of the plant. The chief sources of danger are, of course, a 
- broken conductor, too highly charged a conductor, and the effect 
of lightning; but the following points have also to be borne in 
mind, viz., bad insulation or high capacity in items of the plant, 
and the conversion in a transformer of a high tension current into 
one of low voltage. 

The author accordingly proceeds to discuss the various accidents 
that have arisen, or are liable to arise, under four seperate head- 
ings. (1) Simultaneous contact with both conductors. (2) Contact 
with only one conductor. (3) Contact with the “ charging current” 
in alternating installations ; and (4) Dangers introduced during the 
reduction in voltage of a current. | 

1. Simultaneous Contact with both Conductors.—In certain condi- 
tions, ¢.g., а chemical factory ог amine where the atmosphere, &c., 
is damp а man may be injured by contact with a 110-volt current; 
because his nal resistance, being Jowered to 5,000 ohms, as 
already stated, he may receive a current of 25 milliamperes there- 
from. It is even possible in some cases, where the air is loaded 
with acid vapours, that the conductivity of the human skin may be 
greater still, so that death may be caused by contact with a current 
of 110 volts. In practice, however, this circumstance does not 
involve great risk, because it is more easy to eliminate the dangers 
attendant upon an electrical plant than those of any other form of 
machinery. In the reporte covering the year 1905 issued by the 
Prussian “ ierungs und  Gewerberüte und Bergbeborden " 
(Factory and Mining Inspectors), seven fatal cases and two severe 
accidents caused by electrical currente were mentioned. Two of 
the fatal cases were due to wilful carelessness; the third was 
caused by a workman interfering with a transformer; the fourth 
to a man unnecessarily passing between a switchboard and a high- 
tension transformer; the fifth to a man accidentally making 
contact between the. metal cage of a hand lamp running with an 
alternating carrent of 110 volts and a water main, the insulation 
of the lamp having become defective. (This accident will be 
referred to again later on.) In the sixth case a man slipped when 
he was erecting a conductor to convey a 130-volt alternating 
current, and made contact between it and the end of a wire lying 
on the ground. In the seventh case a man was killed witb a 500- 
volt current. In one of the non-fatal cases a man touched the 
collector of a 120-volt machine with damp hands, and was rendered 
speechless for three weeks. The reports of the Prussian mining 
officials for. the year 1905 contain accounts of ten fatal accidents in 
connection with electrical piante, several of which were due to 
gross carelessness or want of foresight. In every case where death 
resulted it was shown that the damp air in the workings under- 
ground was a very important factor in the case, lowering the 
resistance of the buman body so much that a current of 220 volts 
was sufficient to produce death. А very curious accident occurred 
some years ago in the town of Cothen. The owner of a bathing 
establishment, who knew little of electricity, had the idea of 

an electrical bath. Не fitted up a pair of electrodes at 
the two ends of a slipper bath, connected them with the 120-volt 
alternating circuit of & neighbouring supply, and tested the effect 


upon himself. At the moment of entering the bath he received a 
shock from head to foot, and, owing to the resistance of his body 
being lowered by contact with the water, the effect was instant- 
aneous death. 

In & large number of cases simultaneous contact with the two 
wires of a circuit produces no effect at all, either because the man's 
skin is dry, and so forms au excellent insulator, or because the 
current passes without coming near any critical organ. For 
example, some time ago the writer himself accidentally placed one 
hand between the two contact pieces of a 1,000-volt transformer 
in such conditions that the current passed for a distance of about 
2 in. through his flesh. The effect was a severe shock to the system 
and a momentary combustion of the skin, but no further ill effects 
followed. If, however, the contact bad been made with both handa, 
a current equal to 100 milliamperes would have passed through 
his system even if his resistance had been as high as 10,000 
ohms, and death would have certainly resulted. It is, therefore, 
clear that arrangements should always be made to prevent the 
possibility of simultaneous contact with both conductors of a circuit, 
either by compelling the men to wear rubber shoes and gloves, or 
preferably, the complete suit of clothing designed by Prof. 
Artemieff. This consists of a garment woven out of stont linen 
with a layer of fine copper wire, and is so formed as to enclose the 
whole body. If a man wearing this clothing makes contact with 
both high-tension conductors, the current passes 774 the copper 
wire, and practically none enters his system.“ 

. Special care is required in using portable electrical apparatus, 
such as hand lamps aad motors, when the atmosphere is damp. It 
is always possible that the insulation of such appliauces, especially 
the boring tools used in mines, may become injured, so that the 
casing of the motor or the cages of the lamps may receive current 
—as evidently happened in the fatal case mentioned above. The 
best method of dealing with such apparatus is to providethe casings 
and cages with earth wires, but it is necessary to see that the earth- 
ing is really effective. 

2. Contact with One Conductor.—When a man makes personal 
contact with the two conductors of an electrical circuit simul- 
taneously, nearly always gross carelessuess is involved; but it isa 
much commoner thing for him to touch one of the conductors. 
Inasmuch as no perfect insulator exists, at every spot where a con- 
ductor is supported, some leakage of current to the earth occurs. 
The amount of leakage at any single insulator is negligibly 
small, but in a very long circuit, where large numbers of 


‘insulators are employed, especially in a damp atmosphere or one 


charged with acid vapours, the total losses of current are serious. 
Now, if a man standing on the damp ground touches one of the 
conductors, & current passes from the wire, through him, to earth, 
and returns vid the numerous insulators of the other conductor; and 
the greater the number of insulators on the circuit, the more 
dangerous is the current that enters his body. In this particular 
case, clearly, it is not the voltage of the current which is of 
chief importance, but the length of the conductors in the circuit 
that are supported on insulators. The case mentioned above where 
a man received a fatal shock by contact with the wire cage of a 
glow lamp, could only have occurred in an extensive electric 
system, provided, of course, that the wiring had been done pro- 
perly. The author has intentionally touched the wires of an alter- 
nating electrical circuit about 150 ft. long in which the pressure 
of the current ranged between 3,000 and 5,000 volts. The insulation 
of the conductors not being defective, he experienced no ill effects ; 
but had the circuit been several hundred feet longer still, some 
harm would have been done to him. Hence it follows that arrange- 
ments should be made preventing the possibility of contact with a 
single conductor of any electrical plant, even if the pressure is low, 
except under such conditions as when a man has his hands or fect 
properly insulated. 

3. Contact with the “Charging Current" in Alternating Instal- 
lations.— When the two coatings of a Leyden jar are connected 
with the poles of an alternator they receive alternately positive 
and negative charges, and the quantities of electricity necessary to 
produce these charges must flow through the wires. The quantities 
of electricity pulsating in the wires under the conditions mentioned, 
may be termed “charging currents,” and are sufficiently large to be 
indicated by an amperemeter or, if the Leyden jar is large enough, 
by causing an incandescent lamp to glow. The larger the size 
of the Leyden jar, i. e., the condenser, the larger are the amounts of 
electricity stored in it, and the larger is the charging current. 
Every conductor of electricity forms such a condenser with the 
earth ; and if a man touches one conductor, his body acts as the 
wire of the condenser, conveying the charging current to earth. 
The other coating of the condenser is the untouched conductor, and 
is obviously connected with the source of alternating current. 
Hence through the body of the man flow the charging currents of 
the condenser which is formed of the earth and the second con- 
ductor; and if the latter is large enough, that is to say, if the 
conductor is long enough, the charging current may be of sufficient 
volume to cause death. This charging current is the chief causc of 
fatal accidents when contact is made with a single high-pressure 
wire, because the currents due to faults in insulation, which have 
becn previously discussed, are usually far too small in amount to be 
of importance. In the particular case now under contemplatior. 
the length of the distributing system is far more serious than the 


voltage; and it may, therefore, be said that every high-pressure 


installation is dangerous when only one conductor is touched, pro- 
vided a man's hands or feet are not well insulated. Armoured lead 
cables are especially dangerous, owing to their high capacity, and 


* The fact that this garment might become a veritable shirt of 
Nessus, in the shape of a coat of fire, seems to have been over - 
looked. Ene. 
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contact with them is likely to produce worse results than'contact 
with a naked wire. 

From what bas already been stated, it ie evident that, more 
particularly in савез where the installations are employed in a 
moist atmosphere, there is danger, not only in simultaneous con- 
tact with both conductors, but also in contact with one. Escape 
of current ie particularly liable to occur from badly built awitch- 
boards and similar apparatus, although such escape can easily be 

revented by proper construction. It is very necessary that new 
installations or enlargements to existing plants should only be 
made under the supervision of men who understand the matter 
thoroughly. | 

In this connection it may be of interest to quote some figures 
from the reports of the German factory and mining insrectors for 
the year 1904. According to this report between 200,000 and 
250,000 accidents occurred throughout the Empire in the year 
under consideration. Of these about 1,0CO accidents were fatal, 
16 being due to electrical current, and 28 to machinery shafting, 
&c. The figures relating to accidents in mines are very interesting, 
as showing how extremely few cases have been due to electricity. 
Some of the figures quoted in the Government reports for different 
years are given in the following table :— 


Year. Eleotrical current. Explosions. Falls of earth, &c. 
1899 ... теб. 4 26 394. 
1900... sus 2 20 403 

1901 ... di 2 59 431 

1902 ... T 4 10 391 


4. Dangers of Transformation.—In this section of his article 
Herr Zipp briefly refers to the danger experienced by a man who 
receives a current in the neighbourhood of a transformer. As the 
insulation of a high-tension circuit is much better than that of a 
low-tension circuit the current which always tends to escape from 
the former to earth often finds it easier to pass first to the low- 
tension circuit, and then to earth. If, now, the resistance between 
a low-tension circuit and the earth is 20,000 ohms, and a mav, the 
resistance of whose body is 10,000 ohms, approaches that circuit, 
he may receive a part of the current which is on ite way vid the 
low-tension circuit from the high-tension circuit to the earth. 
The riske, indeed, are practically the same as those when direct 
contact with a high-tension circuit is made accidentally. 

In a final paragraph the author refers to the very high voltages 
(namely, such as 100,000 volts), which are not dangerous to man 
when the frequency of tbe current is very great, reaching, for 
example, 160,000 alternations per second; and he ascribes the 
harmlessness of these Tesla currents.to their passage along tke 
outer surface of a conductor, so that when the conductor in question 
is a human being the critical organs of his body are not affected by 
them. 

In a later issue of the Chemiker Zeitung Dr. H. Danneel, of 
Friedrichshagen, criticises certain features of Herr Zipp's article. 
He takes it for granted that the physiological effect on the human 
body of an electrical current is due to electrolysis, i.c., to the 
migration of the ions in the living cells. Hence the only important 
question is the number of coulombe of current which enter the 
system, not the number of amperes. He, therefore, regards the 
harmlessness of Tesla currents as due to the extremely minute 
quantity of electricity per phase, which causes the alteration in 
concentration in the cells of the human body to be insignificant. 
In a brief rejoinder Herr Zipp disputes the accuracy of the purely 
electrical view propounded by Danneel. As stated in his main 
article, he attributes much ofthe effect of an electrical current upon 
а person to its electro-chemical action, but the influence on the 
nerve centres—that is, to say, the shock produced by the current— 
must not be neglected ; and the magnitude of this shock would 
appear to be, to some extent, a function of the voltage. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Power Fuseboards. 


Messrs. PARMITEB, Hors & SUGDEN, of Hulme Electrical Works, 
Manchester, have lately been busily engaged in bringing out some 
new specialities in the way of ironclad power distribution boards, to 
which we now propose to draw our readers’ attention. 

But perhaps we may be allowed to preface our descriptive notes 
relating thereto by the remark that we gave the firm an editorial 
"look in” when up in Manchester a few months ago. They were 
then in the throes of a removal to their more extensive premises 
on the other side of the way, and we were pleased to learn during 
our interview with one of the principals that the firm’s enterprise 
and expenditure in following up new lines in electrical switch and 
device design and manufacture were being well rewarded by the 
rapidly growing amount of good business they were doing. After 
this digression, let us say that the firm have devoted very close 
attention to the subject of power boards, and the new ironclad 
distribution fuseboards which are the product of their recent 
ingenuity and labour, have been designed for heavy motor work, 
for use under rough conditions, as a central distributing board for 
motor circuits. Fig. 1 shows a four-way heavy-type power board, 
200 amps. per way, of their standard latest pattern, with fuses of 
their porcelain “O” type, 54 in. clear break. The particular 
advantages claimed for these boards are as follow :—The boards 
are entirely watertight and gastight, this being obtained by using 


S 
ir 


a rubber ring round the lid, and the firm's patent sealing troughs 
for sealing the cables. 

As the illustration shows, there is an exceptional amount of clear 
space allowed around all the live parts of the case. The insulation 
of the boards is guaranteed to be at least 5 megohms, and we 
understand that, as а rule, 50 megohms may be relied upon. 


Fic 1. 


The fuses used on these power boards are of their “C” 
(fig. 2). Asa general rule, bad tests on power installations are due 
to leakage in the ironclad switches or fuseboards. The makers 
claim that they have been able, by adopting certain new practices, 
to practically remove all possibility of leskage. The contacts 


Fic. 2. 


consist of phosphor bronze clips built up in solid brass shoes. All 
the parte are pinned, and none of them can come loose. The metal 
parts are very massive. i 
Special attention has been given to the questiou of wiring these 
boards, which is generally a difficulty ; and they can be erected and 
connected up with a minimum expenditure of labour. They are 


Fig. 3. 


all front connected; the slate bases are mounted on insulated 
illars, and can be quickly withdrawn from the front of the саве. 
n addition to this, all the sweating sockets are made to clear the 


~ entrance holes, so that the cables can be put in after the boards are 


fixed. The cases are of a special quality of cast-iron, are well 
fitted, and are entirely watertight. | 


— 


Vol. 61. Хо. 1,552, Avacy? 23, 1907.] 


THE ELECTRICAL REVIEW. 


297 


A special point is made of delivery of these boards. The 
interiors are stocked complete, and the cases fitted. Messrs. 
Parmiter, Hope claim that they can deliver a board of any size 
in three days from receipt of order. 

They also make an A" type power distribution board, which is 
practically the same as the standard board in general construction, 
except that the fuses have a less break, and the cases are of rather 
lighter construction. The same general principles, however, apply 
to these boards, and the quality and workmanship are exactly the 
same. 

In fig. 3 is illustrated one of their new C" type ironclad fuses. 
These consist of a section of power board made up in single-pole cases. 
The general construction of these ironclad fuses is exactly the sgme 
as for the power boards; tbe fuse handles are interchangesble 
with them. The fuses which are used for the power boards, and 
also for the “C” type ironclad fuses, are the firm's "C" 
porcelain handle type, which are guaranteed to be unbreakable 
when tested on a dead short circuit, at the maximum rating at 600 
volts. The china is of a special quality. The metallic ends are 
fixed to the china by special cement, which is not affected by heat 
or moisture. 


A New Trolley-Pole Retriever. 


The latest thing in devices for drawing down a trolley pole after 
the wheel has jumped the wire is the invention of Mr. J. H. Collies. 

Figs. 4 and 5 show the general arrangement of parts as applied 
to the standard of an open top-decked car, and the following 
description will enable our readers to follow the drawings. 

Normally the roller 5a on the spring head exerts a downward 
pull open the shorter arm of the trolley at a fixed distance p from 
the fulcrum 4, the block 50, to which the roller is attached, being 
locked by the forked detent 9. The pull is not transmitted directly 
to the shorter arm, but through the secondary lever 2, which is 
pivoted at 3 to the main arm, and the end of 2 hooks itself on to 
another fixed point at 25. When the pole rises above a certain height, 
the tail of the detent strikes the lower stop 12 and is arrested, where- 
upon the forked end disengages from the spring head block and 
allows the roller to travel down the inclined secondary arm towards 
the fulcrum 4. The leverage of the spring being reduced thus, the 
trolley pole can no longer be held up, and it falls accordingly until 
the tail of the secondary lever comes into contact with the upper 
stop 11. | 


Fras. 4 AND 5. 


Many inventors have reached this point, but few have solved the 
harder problem how to bring back the spring into action. Mr. 
Collies manages this in a simple way by palling the pole down still 
farther by means of the trolley rope. forces the tail of the 
secondary lever against the stop 11, as the end of the main arm 
of the standard moves around the fulcrum 4 until the roller 5a 


runs down the reversed e and settles into the first position, in 
which it is locked again by the detent 9. 
This detent is pivoted to the secondary lever, but fig. 2 does not 


show clearly how it is brought into the horizontal position, and in 
other this drawing is defective, chiefly by reason of the 
difficulty of showing two sete of actions without complicating 
matters hopelessly. - 

The specification goes on to describe the application of the 
invention to the trolley standards of single-decked cars and of 
double-decked cars with roofs. 

The principle of reducing the leverage of the spring is novel 
and pretty, and we shall be interested to know whether this pateat 


is to be more favourably received than previous attempts to achieve 


the same end have been. 


A New Tool for Shipyards. 


It is rather a quaint sight to see in some of the yards іп our great 
кар ае сое which are equipped upon the most strictly 
es, winches placed about the works and upon ships 

under construction which are driven by donkey engines supplied by 
distinctly antiquated-looking boilers. This spectacle, which seems 
amazing when it is known that in most of our up-to-date shipyards 


electricity is used as a motive power wherever it is at all possible 
to do so, is said to be due to the fact that until lately an electrical 
winch which was entirely impervious to weather and sea water was 
not on the market. Certain difficulties of construction interposed 
themselves in the way of the adoption of such apparatus. 

The steam-driven winch is notoriously a source of great waste of 
coal. Steam pressure must always be kept up, whether power is 
required for lifting or not. There must always be a man in 
attendance who has, in addition to the duty of controlling the 
motion of the winch, to stoke the fire, keep the engine oiled, and 
generally nurse a rather refractory baby-size power generator of an 
inefficient type. The standby losses on such a plant therefore form 
an appreciable item in the cost of the work. Added to this, port- 
ability is not altogether attained, and any attempt to run steam- 
pipes from the boiler to the donkey-engine involves a large amount 
of work and limits the freedom of movement from place to place. 


Fic. 6. 


Messrs. Jarvis Bros., LTD., of Middlesbrough, have for some 
time been engaged in studying this problem, and have produced an 
electrically-driven winch which in both its electrical and mechanical 
equipment is completely protected from rain and sea water. The 
aecompanying illustration, fig. 6, gives a general idea of the 
apparatus. It will be noticed that, in order to secure complete 
watertightness, the controller resistance is enclosed in the same ease 
as the motor. This is a unique feature which has never before been 
developed in electric winch design, and is protected. Owing to the 
large radiating surface of the carcase of the motor, the heat 
developed by the resistance grids of the controller, which are of the 
flat grid type, is speedily dissipated, and the motor, contrary to the 
apprehensions of some who considered that & partial enclosure 
of the motor and gear was the nearest approach to safety that could 
be made with a reasonable temperature rise, remains normally cool 
even when worked continuously on rapid lifts. 

An interesting feature is the means taken to avoid damp deposit 
on the interior of the controller case when the gear is out of com- 
mission for some time, a trouble that occurs in any enclosed plant 
placed in an exposed position. A very small tube is let in through 
the bottom of the case to a distance of four inches above the bottom. 
This admite air freely, preventing stagnation, but is too small and 
long to allow even a heavy sea to wash up into the case. An 
interesting experiment was tried recently on & winch which is one 
ofsix working at the yards of Sir Raylton Dixon & Co., Ltd., of 
Middlesbrough. A heavy stream of water was directed on to the 
winch for half-an-hour from a fire hose, thoroughly searching the 
apparatus. Immediately on the expiration of this drenching the 
winch was set to work, and continued lifting its loads without any 
trouble whatever. 

The winches are of standard make, to be ordered from stock, and 
are capable of lifting three tons at a speed of 30 feet per minute. 
As they are subject to severe stresses in working, every part is 
liberally designed (although the whole plant is much more compact 
than any other form of winch) and made of strong and good 


materials, 
The “ Marvel ” Switch. 


The device, which we show in the accompanying illustration 
(fig. 7), is the latest development introduced by Messrs. A. P. 
LUNDBERG & Sons, of Liv 1 Road, N., in the direction of 
branch switches, and they faim that it marks a new departure in 
such switches for domestic lighting. 

The great popularity of the convenient methods of controlling 
lamps or other apparatus, from two or more positions by means of 
"pivot" two-way and pivot intermediate switches, as used іп 
" two-way " and intermediate wiring, has led the firm to develep 
still further the possibilities of convenient control from two 
positions, and the Marvel" switch is the result. The principle of 
its construction is such that it may be varied in to the 
arrangement of the contacts on the roc bar, and used for the 

uction of chorea of switches. The switch has three positions 
or the lever knob, all of them very definite. This is accomplished 
by the improved movement; one spiral controlling spring only is 
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used, and this allows uniform tension as in the Duplex patent 
movement. 

The rocking contact-arm consists of a piece of insulating material, 
on each side of which are arranged contact studs suitably inter- 
connected, such becoming current-carrying or not, according to the 
position of the knob and the circuit connections. 

The rocking contact-arm is locked in each of the inclined positions 
of the knob and cannot be released through vibration. All parte 
are interchangeably produced, the bases are of standard diameter, 


| PATENT 


and all covers as fitted to the Pivot,“ Presto," and other standard 
types, are interchangeable with it. Looping-in terminals are pro- 
vided, and these are well sunk, and with the exception of one 
application in which lamps are arranged in '' series " or “ parallel” 
or turned off as desired, from two positions, they are arranged 
on one pole only. A pattern for flush work has not so far been 
produced, and the carrying capacity in ite present form is two 
amperes at 200 volts. In a list which the firm has just issued are 
given particulars and diagrams of a number of applications for 
lighting in hospitals, railway carriages, ships’ cabins, hotel and 
other bedrooms, &c. 


Draught Indicator. 


A few weeks ago a correspondent asked for the name of the 
maker of the Evertrusty” draught indicator. This is supplied 
by Messrs. WanLLACH Ввов., of Royal London House, Finsbury 
Square, E.C., and is shown in the illustration (fig. 8) herewith. By 
the aid of this instrument the exact draught pressure in boilers, 
&c., flues, can be determined at a glance, and thereby a constant 
minimum pressure be maintained. In the case of the “ Ever- 
trusty ” type gauge, the internal arrangement is based on a simple 
inclined plane or blade system, coming directly in contact with the 
pointer on the dial of the gauge, which is graduated in ,i,th 
parts of an inch. The draught in the flue, entering the gauge 
through an opening arranged at the back, passes upwards and 
comes in contact with the underside of the accurately balanced 


ÉDRAUSHT INDICATOR 3 || 


= p 
~ 


e 2 
z 
57 Gracechurch Street 


. MOON. K C 


blade, and, by lifting same in accordance with the amount of 
pressure exerted, raises the pointer to a corresponding registration 
on the dial of the gauge. The great attraction in this pattern lies 
in its extreme simplicity, and its accuracy is sufficient for all 
practical рогровез. The patent draught gauge for boiler flues, 
1901 type, is a more expensive attachment, and is specially recom- 
mended where extreme accuracy is essential. Briefly, the instru- 
ment consists of a bell-jar, the mouth of which dips into petroleum. 
A pipe passing under the mouth of the bell-jar connects the air 
space inside it to the boiler flue or chimney, and the bell is 
counter-poised and swings about a knife-edge. The slighest 
decrease of pressure in the boiler flue is communicated to the 
bell-jar, whicb consequently tends to dip more deeply into the 
liquid, and its motion about the knife-edge is transmitted to the 
pointer of the gauge. 


Workshop Cranes. 


From Pavut WEYvEsRMANN G. m. b. H., Knesebeckstrasse Rixdorf, 
Berlin, we have received catalogues in German of hoisting and 
lifting apparatus of every description, of which the firm makes 


a specialty. The general list also contains particulars of overhead 
travellers, both mechanically and electrically operated. 

A smalier list contains particulars of lifting apparatus for work- 
shop use, including a very usefal hand crane, which we illnstrate 


(g. 9.), and which can be moved from place to place as required; 


by a clever arrangement of the drawbar, which throws one 
pair of trolley wheels ont of action, the risk of moving, when 


raising or lowering, is eliminated. 


The list is also issued in Frencb, and an English catalogue is in 
preparation. 


LEGAL. 


A MANCHESTER CLAIM, 


A DISPUTE arising out of the erection of the Manchester Corpora- 
tion's electricity works in Stuart Street, Manchester, was investi- 
gated by Judge Parry, at Manchester County Court, on Monday. 
Mr. Wm. Б. Tench, engineer and contractor, of Old Hall 
Road, Withington, sought to recover £50 which he alleged he had 
lent to Mr. R. Holway, of Cricklewood, between 1901 and 1905, 
while he was sub-contractor at the electrical works, where defendant 
was acting as clerk of works. 

Defendant denied the debt, but admitted receiving £20, which 
he declared was in payment of services rendered to plaintiff's son, 
who was one of the fifteen sub-contractors at the works, and who, 
he alleged, had not sufficient experience to enable him properly to 
carry out certain works. 

After evidence had been given ou both sides, his Hoxoun said 
it had revealed a state of affairs which, if discovered nowadays, 
would lead to a criminal court investigation. Mr. Tench was 
apparently in such a position that, without doing anything dis- 
honest, he must keep on good terms with the clerk of works. The 
suggestion that defendant should be paid for what he said he had 
done for the plaintiff's son indicated what kind of man he was. 
From time to time he had pestered Mr. Tench for loans of money, 
knowing very well what a difficult position the plaintiff was in. No 
man of that type ought to be entrusted with the duties of a clerk 
of works. It was a matter, his Honour continued, which ought 
certainly to have been taken before the contractor or the Corpora- 
tion, and have resulted in the defendant's dismissal. Evenin the 
bad old days when it was, more or less, a custom of the trade, the 
plaintiff ought not to have submitted to this, for after the first loan 
or two he ought to have seen the character of defendant. Fortu- 
nately, there was nowadays no excuse for anyone falling into such 
a tion. As some of the transactions were probably loans, he 
gave judgment for plaintiff for £34 and costs. 


'"TRAMCAB NUISANCE CHARGE. 


ACCORDING to a Birmingham paper, the General Electric Tramway 
Co., Ltd., were summoned at West Hartlepool for causing an 
annoyance by using four cars that clattered. Mr. Matthew 
Harrison, who defended, asked the town clerk to agree to an 
adjournment to enable the company to put the cars right. The 
town clerk consented, but suggested that the cars should be taken 
off the line altogether, and that the whole stock should be lubri- 
cated twice daily, instead of once. Mr. Harrison promised to 
convey the suggestions to the company. 


Roller Bearings.—It is reported that over 600 roller- 
bearing axle-boxes of the Empire type have been supplied for use 
on the Rio tramways. 
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REVIEWS. 


Agglutinants of all Kinds for all Purposes. By H. C. 
STANDAGE. London: Archibald Constable & Co. 1907. 
Price 6s. net. 


This is a remarkable book, for the author seems to have 
set out with the idea of the old makers of museums: he 
gathers everything, wherever found, and puts it into his col- 
lection. The result is remarkable and somewhat annoying, 
as it is very difficult to find the grains of wheat among the 
chaff. 

. Some of the recipes are absolutely irrational, and being 

interesting only as survivals from a pre-scientific age, have 
no business in what professes to be a work intended for 
practical people in the twentieth century. A good instance 
of this is found on page 5, where ** 2 oz. of fish isinglass in 
powder" is directed to be mixed into a composition, the 
remainder of which is copal or other resin, turpentine, and 
spirit of turpentine, with iron filings and rottenstone. The 
mind of the more or less medieval inventor of this nostrum 
is apparent: he knew that a cement could be made of 
isinglass, so he ascribed * cementitious functions" to it; 
hence it was & proper constituent for a cement that depended 
for ite properties on substances which, so far as they are 
fluid, are non-miscible with water. He did not know that 
isinglass did not dissolve in spirit of turpentine; but Mr. 
Standage does, or ought, to know, and we think that he per- 
forms a very ill service in putting forward such recipes 
without a word of comment. This is described as a cement 
for marble. "Why? Is it not suitable for serpentine, 
granite, or slate ? and if not, why not ? 

Again, we scarcely think that Mr. Standage has con- 
sidered the following, on page 6 :—“ Mix 4 lb. brown amber, 
1 10. linseed oil, boil for two hours and then stir in 2 oz. 

` beeswax, 5 lb. chalk, and 11 lb. white lead; mix well." 
This is described as a putty. Granted ће: proportions are 
correct, surely it should have been pointed out that such a 
mixture requires some sort of mechanism to produce it with 
anything like evenness in quality. ö 

On the next page we are informed that a paste requires 
enough hot water to cook the flour (that is, cause the 
separation of the gluten °). We always supposed that the 
“cooking in question depended on the bursting and 
gelatinisation of the starch granules, but we live and learn. 
Chemists will note this entirely novel way of separating 
gluten from flours with interest. 

On page 9 we come upon a remarkable putty for water 
pipes consisting of ** 10 parts rosin, 10 parts cotton wool, 
10 parts of calcined lime (‘ quick lime’), 3 parts linseed oil 
varnish.” We reproduce this without comment—it goes 
beyond us. On page 37 a cement appears as of profound 
political import. We find, recipe 116, ** Cement for Archi- 
tectural Purposes ; " mix 1 lb. alam, powdered, with 5 lb. 
slaked lime and make into a paste with 37} oz. of beaten 
bullock's blood. This * blood’ cement is no doubt what has 
raised suspicion in the mind of the natives of India and 


other countries that the blood of young children is used in 


building by the Christians." This is a new light on the 
cause of the troubles which sometimes arise between Eastern 
and Western races, and we commend it to the notice of 
Mr. John Morley, who had better issue an order forbidding 
the use of this Architectural Cement" in India before 
further ditficulties arise. 

Engineers will meanwhile be interested to know that 
the author has (page 155) made a protective coating for 
rivets. They are to be dipped into a bath of “ melted 
sulphur to which 1 or 2 per cent. of tallow gas has been 
added," but, unfortunately, he omits to tell us how to 
make the “tallow gas," or how to mix it with the 
melted sulphur when made. On page 227 chemists will 
find the question of the setting of plaster described in 
these remarkable words :—“ The setting of. plaster is due 
to hydration, s.e., to its having not too much water to take up.” 

Seriously, it is а very great pity that such a specimen 
of bookmaking should be issued by a respectable firm. At 
the best it consiste of an undigested mass of recipes, good, 
bad, and indifferent, with occasional commentaries which 
need not be characterised. Put into the hands of а com- 
petent man of science it might be cut down into a very 


handy little book of about one-fourth its present size. 
It would then be useful to the long string of trades 
enumerated on the title page ; at present its only value is 
ав а mine for a skilled person to hunt out recipes from. 


Glues and Gelatines: A Practical Treatise on the Methods of 
Testing and Use. Ву К. LIVINGSTONE FERNBACH. 
London: Archibald Constable & Со, 1907. Price 
108. 6d. net. 


This is a very useful and well-written book dealing with a 
difficult subject in a simple and practical manner. It is an 
American book, the English edition being simply the 
American with an English title page ; and, therefore, allow- 
ance has to be made for some peculiarities of American 
nomenclature and spelling. Thus it appears that the term 
* glue " is applied indiscriminately to a number of bodies of 
vegetable origin which in England would come under the 
designation of gums, such as lrish moss, agar-agar, dextrine 
and tragacanth—but this is a matter easily remembered, 
and therefore not likely to cause confusion. | 

The author points out the uncertainty of valuations based 
on viscosity, which appears to be very generally used as the 
sole test of value; remarking that it is very fallacious unless 
other factors are taken into account. Не also criticises the 
viscometers in use as originally designed for and standardised 
by means of oils, advocating a very simple instrument of his 
own as more rapid and sufficiently accurate for all glue 
testing purposes. At the same time he states that consider- 
able variations in viscosity are shown by glues of identical 
sticking value, so that as before pointed out, this test by 
itself cannot be trusted. 

He attaches more importance to the penetration test. 
This is effected by making a standard jelly and ascertaining 
the weight required to drive a disk of known diameter into 
it. Tbe author calls attention to the fallacies that the 
formation of a skin may introduce in this test, but, curiously 
enough, he does not mention temperature, which must have 
a very important bearing on it, until he arrives at à sub- 
sequent section entitled“ Jelling or Cooling the Glues.” 

He gives great praise to the English, German and French 
glues, particularly to the first, and says on page 87 : “ Labour 
conditions are such in England and on the Continent that it 
is possible to subject both stock and glue liquor to operations 
precluded by the high cost of labour in the United States,” 
which, if true, is à remarkable commentary on the alleged 
good effecta of the Tariff. It would seem that in this case, 
at any rate, the manufacturer intercepts as profit that which 
it is contended goes to ensure the use of adequate labour 
where required to produce a good result. 

He elaborates these opinions in his chapter on glues for 
cabinet- makers’ work; and though he says that, at equal 
prices, a native (U.S.) glue can be obtained stronger, he 
admits that the foreign glues are generally better, adding 
that **some piano makers will employ none but imported 
glues.” The reason for this is that '*too much of the 
domestic glue will be at the surface of the joint," so that 
though it is “as strong as the foreign," it “ will not make 
во strong a joint.” He attributes this to the excessive 
viscosity of the United States glues, which do not allow 
penetration into the wood fibre, hence we have here a case 
where a knowledge of the viscosity factor is valuable. 

Having devoted 133 pages to the selection and testing of 
glues, the author gives a chapter on their use, one on com- 
mercial and legal aspects as between buyer and seller, one on 
manufacturing recipes and, lastly, one on analytical operations. 

The latter contains a list of apparatus required from which 
thermometers are conspicuous by their absence, but, as the 
book winds up with the usual tables comparing English 
and metric weights, Fahrenheit and Centigrade thermo- 
meters, and the obsolete and troublesome Beaumé hydro- 
meter with specific gravity, it is to be presumed that the 
operator is supplied with one or more. 

On the whole, the book is well thought out, and clear and 
precise in its directions ; and it undoubtedly fills a vacant 
space. Not the least of its merits is that it keeps the motto 
* Ne sutor ultra crepidam " steadily in view, and, therefore, 
wastes no 8 on the chemistry of glues and gums—a 
chemistry which up to now is entirely devoid of practical 
value to the manufacturer or user. 
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BUSINESS NOTES. 


Catalogues and Lists.—Apams MANUFACTURING Co., 
Lrp., Bedford.—Leaflets relating to their ‘‘Igranic” system of 
control for electrically operated rotary printing machines. 

Messrs. BANENDALE & Co., Manchester.— Price sheets relating 
to bell wires thowing advanced prices consequent upon the high 
prices of raw material. The sheets are to be substituted for Some in 
the catalogue already in our readers’ hands. Also 8 pp. publication 
giving illustrations and prices of electric cooling and ventilating 
fans (table, ceiling, porthole, box-blade and battery fans) of the 
1907 season (we write this with a cold shiver of August down our 
back!) As someone said the other day, “ і has been such а mild 
winter this summer.” The demand for cooling fans for use in this 
country must have been very small this year, though there is always 
a certain demand for them for ventilating purposes, and of course 
our suppliers do a very big fan business with foreign countries, 
we believe, practically continuously. 

SIEMENS Bros. Dynamo Works, Lrp.—Booklet of 28 рр. (more 
modest in its size, form, etyle and so on than the Standard set of 
very acceptable Binder publications which were issued some little 
time ago), giving information concerning the company’s electric 
meter manufactures. Ampere-hour and watt-hour meters, testirg 
instruments, transformers, &c., wbich are mentioned as being 
manufactured either by Siemens-S:huckertwerke or by Siemens 
and Halske, are shown, and some brief descriptive matter relating 
to them, is given. 

Messrs. Kramos, LTD., Bath.— Circular No. 25 relating to their 
electric pulley blo ks; No. 27, describing and illustrating their 
steel tube pattern standard resistance units; also leatlet No. 28 
briefly particularising and pricing their small enclosed reversible 
controllers for cranes aad hoisting machinery. 

Тнв ELECTRICAL Co, LTD., London, W.C.—New pamphlet (No. 
245) entitled Sunshine after Sunset," in which the Sunshine 
Flame " arc lamps are referred to and priced. 

MrassBS. Richp. Wape, Sons & Co, Lro., Hull. - We Lave 
received a copy of a well-printed and bound catalogue of 90 odd 
pages, using art paper throughout, in which appears a great deal of 
very useful information concerning wooden poles for overhead 
power transmission and many other purposes. Diagrams and 
particulars of the construction of such poles, method of testing, 
ironwork for same, stay ropes, creosoting and its value, results of 
testa, tabulated data concerning wind pressure on transmission, 
telegraph and telephone wires, sizes of poles, diagrams showing the 
deflection, and shea: or slip of poles with various amounts of 
spread at the feet—these may be taken as indicating the ground 
covered by the book. A large number of photographic views of 
poles, different ty pes of poles used for English electric power trans- 
mission lines and other like service, are given. We have also 
received—and it forms a most fitting companion for a catalogue of 
this description—a reprint of the paper which was read by Mr. C. 
Wade before the Institution of Electrical Engineers last May, and 
the discussion that took plaee thereon. 


Consular Notes.—Urtatay.—With reference to a 
series of articles on the Neutral Markets of the world recently 
published in the ELECTRICAL Review, and especially to that on 
" Uruguay," it is interesting to note that in a recent report on the 
trade of that country the British Minister at Monte Video calls 
attention, in connection with Uruguay’s commerce with Europe, to 
the following words to be found in a commercial report recently 
addressed to the Government of his country by the U.S. Consul in 
Monte Video. The Uruguayans, by reason of environment, гасе 
and language naturally prefer a trip to Europe. . . . Europe buys 
their bonds, builds their railroads and street-car lines, furnishes a 
large amount of their banking capital, and after investigating the 
financial standing of their merchants, gives long credit to the 
deserving ones. . Mercantile business in this country has been, 
and still is, very profitable, and there is no good reason why the 
Ameri an merchant should not have some share of the profit. The 
merchant and manufacturer of every other nation bring their pro- 
ducts, supervise their sale, manage their business, study the wants 
and conditions, and accede to them. We send our produce to 
foreign merchants to sell in competition with the products of their 
own country, and yet are not satisfied with the results.” The 

advice which the American Consul gives his countrymen should be 
taken into careful consideration by British merchants, if they do 
not wish to lose their present supremacy in the Uruguayan market. 
It must be remembered that their present commercial position in 
the profitable Uruguayan field of importation is due to the lack, 
until recent years, of opponents. Now, on the contrary, there are 
several competitors, and Germany especially, is a dangerous and 
persistent rival. At the risk of repeating well-known advice, it is 
necessary to warn British traders that they must wake up," and 
become less conservative in their attitude, and more adaptable in 
their procedure. They must watch the market, study the people, 
learn their wants, acquire a knowledge of their language, and when 
they have done all this, they must endeavour, like German 
merchants, with ready eagerness to meet and satisfy those wants 
and requirements. Above all, catalogues and advertisements, labels 
and directions on goods, prices, weights and measures should always 
be translated into the Spanish language, which is spoken not only in 
Uruguay, but by over 30,000,000 people in the two Americas. Adver- 
tisements in local papers should be freely resorted to, and the fatal 
practice of employing foreign agents and foreign travellers to repre- 
sent British interests should be abandoned whenever it is possible to 
replace them by British subjects, who will take the trouble to learn 
the lauguage and to study and respect the idiosyncrasies of the 


people with whom they wish to transact business. German 
importers usually give long credit and renewals. Six and nine 
months are the common periods, with a discount of 5 per cent. 
if payments are effected within those periods, and there ів, too, a 
readiness to extend those periods to twelve months if desired. 
British firms, on the contrary, never give credit for more tban 
three months, of which at least one is lost after receipt of the bills 
of lading, before the consignments actually reach the warehouses 
of the agents in Monte Video. It is gratifying to know that, as а 
nation, England is respected and esteemed, and the British subjects 
and British enterprises can count, 80 far as the Uruguayan Govern- 
ment and people are concerned, upon fair treatment, so long, at 
any rate, as they maintain that high standard of commercial 
morality which has given to the phrase La palabra de un Inglés," 
the popular meaning of honest and straightforward dealing. The 
Consul offers one further suggestion, that British merchante shoald 
be ir in mind that Uruguay is geographically and politically a dis- 
tinct country from Argentina, and they should, therefore, abandon 
the practice of appointing agents who reside in Buenos Ayres to 
represent them, and to push their trade, in Monte Video. 

JAPAN.—The British Acting Consul-General at Yokohama, 
reporting recently on machinery in Japan, states tbat the import 
of machinery in 1905, value £951,274, was phenomenal, and was 
specially remarkable for the increase in electrio motors and 
machine tools. In the latter item, the high figures were fairly 
maintained, but electric motora decliued, and the total for machirery 
during 1906 fell to £848,509, which figures were, nevertheless, far 
above those of years prior to 1905. 

EGvPT.— The British Acting Vice-Consul at Alexandris, in a 
recent report on the trade of that port, states that in the past year 
there has been a considerable increase in the demand for electrical 
apparatus of all kinds. In 1905 the value of such importe amounted 
to £129,444, and in 1906 to £167,135. The supply comes mainly 
from the United Kingdom, France, Germany, and Austria-Hungary. 
Although the United Kingdom contributed considerably more 
than any otber country, the value of her imports of electrical goods 
amounted in the past year only to £58,320, as compared with £63,557 
in 1905. On the other hand, substantial progress was made by 
Austria-Hungary, and in a lesser degree by Belgium, whilst France 
nud Germany also increased their share, Electricity is in general 
use in Alexandria for lighting, transport, and otber purposes. There 
is à demand for ventilating fans of all sizes. Germany tupplies 
large quantities of wires, lamps, bulbs, &c., to all of which British 
manufacturers should pay attention. Agents should be carefully 
chosen and preference should be given to men with some technical 
knowledge. The value of lamps imported to Alexandria, which to 
£47,414 in 1905 has increased to £63,696. The demand is princi- 
pally supplied by Austria-Hungary, G«rmany, and France, all of 
which countries have made considerable progress in the past year. 
The United Kingdom's share in the supply has increased, but in a 
smaller degree. It would seem that a low price in this line, as in 
many others, is the firat condition of success in Egypt. As 
the general trade of Egypt, H.M. Consul writes that the British 
origin of goods is here, as elsewhere, an accepted guarantee of 
merit, and not a few critics in this country aver that British manu- 
facturers might even enbance their success, advocating (1) the 
adoption of the metric system ; (2) thefrequent visite of commercial 
travellers; (3) general adaptability to local requirements; (4) the 
quotation of prices in c.i.f. or any other terms required; (5) the 
reduction of prices 30 far as possible; (6) the acceptance of small 
initial orders; (7) accurate adherence to specifications; (8) great 
care and punctuality in the packing and delivery of goods; and (9) 
subject to due precautione, longer credite. It is impossible here to 
do more than comment on a few of these items of advice. As 
regards the fourth mentioned, whilst as a general rule all quota- 
tions should be c.i.f. Alexandria, since those terms only are accepted 
by native purchasers, sellers should be prepared to quote their 
prices in any other terms desired. One of the secrets of the not 
iaconsiderable progress niade by Germany in Egyptian and other 
commercial circles lies in the delivery of goods ‘free into 
customers’ stores.” Knowing, without further effort, the total cost 
of consignments, the buyer is thereby spared the laborious calcula- 
tion of incidental expenses. It would be especially easy in the 
case of Egypt for manufacturers to quote prices franco domicile, for 
the Customs require an almoet uniform duty of 8 per cent. ad 
valorem. As regards the eightb item of advice, the methods of 
packing wares have from time to time been criticised. It is said 
that big crates are preferable to boxes, ially for glase, for the 
latter are thrown from place to place with scanty ceremony by the 
native carriers at the docks. eights would be economised if 
bulky goods such as furniture were packed in numbered parts. As 
regards the ninth item of advice, the length of credit to be given 
must always remain a question for each manufacturer to decide 
according to circumstanoes. Longer credit is certainly given 
here especially by Continental manufacturers—than in most 
countries, and traders are guided in the quotation of their prices 
by the anticipation of delayed permene With reference to 
machinery, the Consul states that for fixed and portable engines 
there is a corresponding demand, and preference is shown for those 
which are economical in fuel consumption. The position of the 
United Kingdom as regards these imports is bighly satisfactory. 
Needless to say, it is necessary for manufacturers seeking to 
introduce new types of pumps or other machinery to be represented 
by first-class firms. 


Aluminium Solder.—MeEssrs. T. W. Youna, of 
220, Old Street, London, E. O., have introduced an aluminium 
solder which is claimed to be effective, requiring only two {в 
for making repairs, viz., flux and solder, the soldering bit bei 
such as is used by tinsmiths. : 
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The Outlook on the European Continent.—A 
further note of warning in regard to the condition of the electrical 
engineering industry on the European Continent is contained in 
the annual report of the Bank for Electrical Enterprises of Zurich. 
This Swiss institution, which is essentially an investment company 
on an extensive scale from the fact that its combined share and loan 
capital amounts to £3,750,000, is also closely associated with manu- 
facturing companies, and it used to be said that the bank's pro- 
nouncements really represented the views of the Berlin Allgemeine 
Co. However that may be, it may be recalled that, in their report 
for 1905-6, the directors of the bank expressed the fear that a 
revolution in the general industrial situation might easily be 
brought about in consequence of the dearness of money, taken in 
conjunction with the increase in the cost of raw materiale, the 
more difficult conditions of labour, and other matters. Notwith- 
standing the continued favourable reports respecting the condition 
of industry and despite the recently expressed conviction in 


industrial circles that tbe period of industrial prosperity has not. 


yet reached its highest point, the directors of the bank state, in the 
report for 1906-7 that it must now be generally admitted that the 
grounds for the apprehensions of a year ago have, in the meantime, 
become stronger. In fact, in their opinion, indications seem to be 
at hand that a certain weskening is gradually taking place in 
various branches of the industrial and commercial activity which 
bas been impetuously pressed forward. Nevertheless, the com- 
panies intimately associated with the bank which make electrical 
machinery and apparatus have hitherto remained free from any 
limitation in their manufacturing operations, and the view presents 
itself without anything further, that the present condition of 
employment will still continue for a longer time, especially as 
electricity is becoming more and more introduced in mining and 
the iron and steel industry. As to the employment of metallic 
filament lamps, the report states that their use should render the 
electric light really capable of competing with gas illumination in 
respect of cost, as the tests as to the life of the lamps and the 
equality of the light have yielded admirable results. The question 
of main liue railway working, to which the directors are devoting 
greater attention now tbat the experimental sections have given 
wholly satisfactory results, promises to reserve a large and 
remunerative sphere of business, and it is concluded that this will 
paare the bank an opportunity for profitable participation in the 
ature. | 


Strike Settled.—A correspondent writes :—'* After 
being idle for over a month, the employés of the GENERAL ELECTRIC 
Co., Salford, have arranged their differences with the firm, and 
are to be taken on again as soon as convenient, 36 of the 300 men 
being taken on last Friday, August 16th. The men say they have won 
a victory, and will go back on the terms for which they have been 
striving—namely, a wage of 388. for 52 hours’ work. The standard 
week is one of 53 hours, and prior to the dispute the wages paid 
т 375. 4d. fora 52 hours’ week, а reduction of one hour per 
week." 


Electric Lifts for Olympia.—It will be remembered 
that the Easton Lift Co., of Westminster, made an exhibit of two 
electric lifts at the 1905 Electrical Exhibition at Olympia, which, 
during the time it was open, carried, we are told, over 400,000 
passengers. The advantages of providing an additional and 
qaick means of access to the galleries in the building, other than 
the numerous staircases, was 60 apparent, and the working of the 
lifts so highly satisfactory, that the New Olympic Co. have now 
placed a contract with the Easton Lift Co. for the permanent 
erection of two of their latest and most recently improved types of 
electric passenger lifts. This order may, we suppose, be regarded 
as an instance of the lasting effect which the 1905 Electrical 
Exhibition has doubtless had in many directions. 


Book Notices.—Janipulations et Mesures | Electriques 
et Magnetiques Industrielles. Ву Н. Pécheux. Paris: J. B. 
Bailiére et fils. Price 6 fr.— The title of this work clearly 
indicates the nature of its contents. The author deals first with 
the fundamental laws and defiuitions relating to the subject, and 
describes the various standards of measurement, after which he 
treats at length of the actual apparatus and methods of measure- 
ment adopted in industrial laboratories. The treatment is 
essentially practical, aud the application of every instrament is 
described, due attention being given to the degrees of accuracy 
obtainable and the precautions to be observed. No untried method 
has been included. The book should be of considerable utility both 
to students and to those engaged in practical work. 

The Teaching of Elementary Mechanics. Edited by John Perry, 
F.R.S. London: Macmillan & Co. 1906. Price 2s. net.—Prof. 
Perry is nothing if not thorough; his enthusiastic efforts to bring 
about a reform in the teaching of engineering mathematics have 
already borne abundant fruit, and he neglects no opportunity of 
farthering his views, To this end, he has published in this small 
volume the discussion which took place on the subject at the B.A. 
meeting of 1905, together with a paper by Mr. C. E. Ashford, read 
at the B.A. meeting last year. The discussion was introduced by 
Prof. Perry, who advocated the use of measurement from the 
earliest stages of a child’s education. After the age of 10, experi- 
mental science should be commenced, taught in an interesting 
manner, and by the age of 14 a boy should be able to tackle 
graphical and experimental work in statics and dynamics in general, 
great stress being laid upon true understanding gained by illus- 
tration and experiment; abstract proofs of E ositions are easily 
followed when the ideas have been a af noulcated. Tho diss 
cussion which followed wae ly interesting, the speakers 

hy no means unanimous @ vexed question of the 


" poundal" was, as usual, to the fore. In response. to Prof. Perry's 
request, a number of authorities who were not present at the dis- 
cussion contributed written expressions of opinion, and Prof. 
Perry's reply is appended to the whole. The book forms a useful 
record of the various opinions put forward. 

Economies in Works Costs. By C. J. Hall, M. I. E. N., Leeds. 
From the author, price 1s.—In this 16-page booklet the author 
points out where and how economies can be effected in existing 
works or mills. He shows how losses are incurred through the use 
of old-fashioned engines, long steam pipes and ehafts, and how 
they can be largely reduced by substituting an electrical drive, 
generating electrical energy at a cost of fd. to 1d. per unit. А 
glossary of technical terms is given, with a few additional items of 
information. 

Heat Shadows. By W. Jamieson, B.Sc. London: Blackie & Son. 
1907. Price 6d. net.—This is an account of some new experiments 
in conduction and radiation of heat, devised by the author. They 
depend upon his invention of a mode of sensitising paper, so that 
on exposure to heat the part affected turns bright green; the 
colour immediately fades on cooling. The experiments are ex- 
tremely interesting and ingenious, and the method will serve to 
demonstrate in admirable fashion the effects of many laws which 
hitherto it has not been possible to exhibit to the eye in a satis- 
factory manner. | 

“Socialism: Its Fallacies and Dangers.” Ву Fredk. Millar. 
London: Watts & Co. Price 6d. 

"Buckle, London." By P. T. White. Wigan: Roger & Rennick. 
Price 6d. 


“Die Elektrischen Bahnen und Ihre Betriebsmittel. By H. 
Kyser. Brunswick: Friedr. Vieweg und Sohn. 1907. Price 
M. 5.50. 


“Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders,” Vol. XXIII, Parts 8 and 9. August, 1907. 
London: Andrew Reid & Co. 

Rules and Requirements of the National Board of Fire Under- 
writers for the Installation of Electric Wiring and Apparatus, 
1907.“ (“ National Electrical Code.“) 


Air Compressor Contracts. — Amongst the orders 
recently received by Messrs. W. Н. Barry & Co., Lro., of Salford, 
for their Koster patent air compressors, is one for the South 
Eastern and Chatham Railways, capable of dealing with 
60,000 cb. ft. of free air per bour, and another for the Daimler 
Motor Co., Ltd., to deal with 14,000 cb. ft. per hour. 


Armorduct in Japan.— We understand that the sale of 
"Armorduct" conduit is making very satisfactory progress in 
Japan. The Armorduct Manufacturing Co., Ltd., have just received 
ad vice from an important customer that the New Palace for the 
Crown Prince, and Baron Iwasaki’s new house, are two of the im- 
portant installations in hand at present. 


Large Circuit-Breakers.— With reference to our 
article on the electrical equipment of the Hammersmith and City 
Railway, we are informed that the low tension circuit -breakers, 
some of which are overload and some of reverse type, were all 
manufactured by Messrs. Bertram Thomas, of Manchester. The 
capacity of some of the breakers is 6,000 amperes. 


Ceylon.—CaTaLoctes or ELECTRICAL Goons WANTED. 
—The Commercial Intelligence Branch of the Board of Trade are 
notified by the Crown Agents for the Colonies that manufacturers of 
electrical supplies, plant, fittings and measuring instruments, are 
invited to send their latest catalogues and price lists for the use of 
the Government of Ceylon. The catalogues should be endorsed 
Catalogues of Electrical Materials,” and be addressed to the 
Comptroller of Government Stores, Colombo, Ceylon.— Board of 
Trade Journal. 


Holidays.—The works and offices of Ferranti, Ltd., 
at Hollinwood, are to be closed for the annual district holidays 
from August 30th to September 9th. 


Australia.—The Australian Customs authorities have 
lately given a decision to the effect that Accumulators, parts of 
forks (ebonite) and rods, ebonite and glass cut into lengths for 
fitting into accumulators,” are to be classified as “electrical 
materials,” and admitted free of import duty. “Other rods, 
ebonite," are to be classed as india-rubber materials,“ and pay a 
duty of 15 per cent. ad va/orem, and other rode, glass, as glass- 
ware," the duty in this case being 20 per cent. ad valorem. 


Conduits and Fittings, Ltd.—A statement of affairs 
has been issued by the receiver (Mr. H. Douglas Brown, 4, Monu- 
ment Street, E.C.), Showing & deficiency as regards creditors of 
£1,021. There are debentures and debenture charges of £2,045, 
and unsecured creditors amounting to £1,582. The stock in-trade, 
plant, furniture, book debts, and cash and bills in band, are 
estimated to realise £2,689 (less £¢3 preferential creditors). Stock 
in South Africa cost £326, but its actual value it is difficult to 
estimate. For the present Mr. Brown is continuing businers on 
behalf of the debenture-holders. | 


Bankruptcy Proceedings.—G. M. SELLICK, manu- 
facturer of electrical accessories, Romford Road, Forest Gate.— 
First and final dividend of Js. in the &, payable at Hankruptoy 
Buildings, Carey Street. 

С. M. Vunz & Co., electrical engineers, 5, Park Parade, North 
peters ms receiving order was made at Barnet Court on 
August 16th on a creditor's petition, 
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The Montreal Electrical Exhibition.—In referring to 
tbis Exhibition, which, as we have already stated, is to be held 
early next month, the Montreal Star says that the Exhibition and 
convention combined will be the greatest affairs of their kind ever 
seen in Canada. The convention would have swelled to enormous 
size had the officers of the Canadian Association so desired, but 
the utter impossibility of securing sufficient hotel accommodation 
was a factor instrumental in compelling the members to decline 
the offers of various associations to come to Montreal. When it 
became known that there was an electrical convention arranged for 
Montreal, the members of the committee in charge were fairly 
inundated with requests for particulars, and had the city been able 
to furnish proper accommodation for guests there would have been 
a “ record-breaker” in the convention line. The brethren to the 
south were very anxious to come, but many offers were necessarily 
declined. However, there will be a very representative gathering 
from the United States. Тһе members of the French body were 
also very keen on coming to Montreal, and were ready to flock here 
in numbers, but the same lack of hotel accommodation prevented. 
their coming. There will be a good representation from the 
English workers.” The Exhibition will be far ahead of anything 
. of the kind seen in Canada. It will be devoted to a demonstra- 
tion of electrical wares and of the various uses of the power. 
Lighting, heating and cooking will be shown in various applica- 
tions, and a whole section will be devoted to showing what uses 
‘electricity may be put to by the housekeeper. 


Klein Condensers.—THE KLEIN ENGINEERING Co., 
Lro., Manchester, inform us that they have received orders recently 
for the following Klein condensing plants and cooling towers :— 

Per Siemens Bros Dynamo Works, Ltd.—One barometric jet 
condensing plant for 32,000 lb. of steam per hour, to be erected at 
the Ark Mill, Bredbury; one ditto and cooler to deal with 17,000 Ib. 
of steam per hour for the Falcon Mill, Bolton; one ditto for the 
Huddersfield Corporation, to deal with 30,000 lb. of steam per 
hour. The above three plants are intended to give a vacuum of 
28 in., and to work in conjuction with exhaust steam turbines. 

Per Willans d. Robinson, Ltd.—One barometric jet condensing 
plant to deal with 35, 250 lb. of steam per hour, aud to give a 
vacuum of 274 in.; this plant is also to work in conjunction with 
ап exhaust steam turbine; barometric jet condensing plants and 
coolers have also been put іп opere tion quite recently for Messrs. 
John Brown & Co., Atlas Works, Sheffield, and at the Bolton Cor- 
poration Electricity Works, the va:uum obtained being 28 in. and 
273 in. respectively, the plant at Messrs. Brown's working in con- 
junction with an exhaust steam turbine. The company have also in 
hand barometric counter-currept jet condensing plant for Bombay. 

Per Fraser d& Chalmers, Ltd.—One Klein natural draught 
chimney cooling tower, to deal with 100,000 gallons of water per 
hour. 

For East Ham Borough Council.—-One steel plate forced draught 
cooling tower, to deal with 60,000 gallons of water per hour. 


Trade Announcements. — Mr. Е. Н. PREECE, 
A. M. I. E. E., has opened an office at 27, Clement's Lane, E. C., where 
he is practising as agent and engineer for mechanical, steam and 
electrical plant. He will also carry out the inspection and testing 
of steam and electrical plant. 

The office of Messrs. J S. CUNNINGTON & Co. has been removed to 
7, Great Newport Street, St. Martin's Lane, W. C., where they are also 
carrying on the business of the late Improved Electric Supplies." 

Messrs. JoHN I. HALL & Со. announce that in order to deal 
more effectually with the growing business in Wilkinson’s feed- 
water heaters, they have removed from Kingston to Craven House, 
Kingsway, London, W. C., to which address all communications for 
the firm should now be sent. 


Dissolutions and Liquidations.— York ELECTRICAL 
Co., Ltp.—This company is winding up voluntarily with Mr. C. A. 
Rymer, Yorkshire Bank Chambers, York, as liquidator. 

HANSARD & Watson, consulting electrical engineere, Parliament 
Maneions, Victoria Street, S.W.— Messrs. A. G. Hansard and H. 8. 
Wateon have dissolved partnership. Mr. Hansard attends to debts. 

DEWSBURY ELECTRIC MANUFACTURING Co., Ltp.—A meeting is 
to be held at 9, Charles Street, Bradford, on September 25th, to hear 
an account of the winding-up from the liquidator, Mr. R. S. Dawson. 


Fire.—According to the daily Press a somewhat serious 
fire occurred on 17th inst. on the premises of Messrs. RAWLINGS 
Bros., Lro., electrical engineers, Lenthall Place, Gloucester Road, 
Kensington. It appears to have originated in the accumulator 
room. 


Mining Exhibition, 1905.—Prospectuses are in circu- 
lation relating to The World's Great Mining Exhibition,” which 
is being promoted by Mr. H. Greville Montgomery, M.P., and is to 
be held at Olympia in July next year. Members of the National 
Electrical Manufacturers' Association are free to exhibit here if 
they so desire. 


Annual Outing.—The workpeople employed at the 
Auchor Co.'s Cable Works, at Leigh, South Lancashire, recently 
went for an outing to the Dukeries,” Worksop. | 


Nernst Street Lighting.—In a communication to the 
A.E.G. English Manufacturing Co., Ltd., the Chelmsford Electric 
Lighting Co., Ltd., relate their experience of Nernst lamps for 
street lighting. During the past year 307 of the lamps were erected 


in the town under a guarantee of 500 hours per burner. According 
to this the lighting company should have replaced 2,262 кише 
a life of 


whereas the actud] number replacell was 1,078, show 
572 Wotirs per Murmer. TEN 


LIGHTING and POWER NOTES. 


Ashton-under-Lyne.—Application is to be made for 
borrowing powers of £11,673 for mains extensions. 


Belfast.—For the half-year ended June 30th, according 
to Mr. Bloxam's recent report, the revenue for lighting and power 
—excluding city tramway supply—shows an increase of 11:4 
cent. over the corresponding period of last year. The sale of units 
for lighting shows an increase of 17:5 per cent.; dítto for power, an 
increase of 22 per cent.; for tramways, an increase of 19:1 per cent.; 
for all purposes, an increase of 19:2 per cent. ; total output for half- 
year 5,169,044 units. 


Canada.—<According to a cutting from the Montreal 
Gazette, residents of Woodstock, ЇЧ B., are now depending upon 
canules for the lighting of their premises, as a recent series of fires 
led the New Brunswick Insurance underwriters to threaten to 
cancel all insurances if the plant of the Electric Light Co. were 
started on August 6th. Tne entire electric lighting of the town has, 
it appears, had to be shut down until satisfactory arrangements can 
be made and the rewiring of the town completed. 


Colne.—A L.G.B. inquiry was held last week regarding 
the proposal of the Corporation to borrow £5,550 for the purposes 
of the electricity undertaking. The consamption of current had 
increased to such an extent, said the town clerk, that in the case of 
an accident or breakdown to the large dynamo, the supply would 
have to be restricted. As the Corporation supplied current to the 
Colne and District Light Railway, any failure might render it liable 
to penalties. The proposed new plant consisted of a 360-н.р. 
dynamo, driven by а triple-expansion engine of 550 H. P., a duplicate 
of the present engine. 


Continental Notes.—ITALv.—Application has been 
made to the authorities of the Province of Lucca for a concession 
to put down a plant to utilise the water-power of the River Serchio 
at Bargo in the generation of electrical energy for lighting and 
power purposes. It is estimated that about 1,250 н.р. is available. 

The Provincial Giunta, which is a body having the functions 
of a Local Government Board, has submitted to the various local 
authorities (parishes) of Rome a proposal for the municipalisation 
of the supply of electricity, and the erection of a municipal 
generating plant. . 

AvsTBIa.—The municipality of Vienna has decided to extend its 
electrical works at a cost of 6,000,000 kronen. 


Coventry.—On August 14th a L.G.B. inquiry was held 


‘into an application by the Corporation to borrow £27,000 for 


extension purposes. The town clerk explained that this was part of 
a larger scheme which would be the subject of future application. 
It was in the last six months that the increased demand had been 
most apparent, and that was why no bint of this loan was given at 
the inquiry held a few months ago, when a similar application 
was inquired into. The scheme met with no opposition. 


Gravesend.—The T.C. has reduced the price of energy 
for lighting from 44d. to 4d. per unit on the flat rate, and on the 


- Maximum demand rate from 7d. and 2d. to 7d. and 14d. 


Hetton-le-Hole (Co. Durham).—As an experiment, 
the U.D.C. bas decided to have 10 electric lamps placed in the 
streets of the town. Current will be supplied by the local E.L. 
company at 278. per lamp per annum. The surveyor is to report 
later аз to the cost of such lighting in comparison with gas lighting. 
The general question of electric lighting for the district has been 
deferred for 12 months. 


Hornchurch (Essex).—Mr. G. A. Browning, of Seven 
Kings, has approached the P.C. with reference to an E. L. installa- 
tion at Hornchurch, a district which israpidly developing, suggesting 
the use of overhead wires. A committee has been appointed to 
consider the matter. 


Lichfield.—O wing to the E.L. order having lapsed, the 
T.C. has decided to claim the sum of £175 from Messrs. Foote and 
Milne, due under an agreement. | 


Melbourne.—The Р.С. has accepted the offer of Mr. 


Underwood to supply current for 25 public lamps at 15s. each per 
season, and for two arc lamps at £5 each. 


Ossett.—The London Gazette of August 20th contains 


notice of terms of the transfer of the U.D.C. prov. order to the 
Electrical Distribution of Yorkshire, Ltd. | 


Penshaw.—The P.C. has decided, in conjunction with 


Newbottle P.C., to try to make arrangements with the Durham 
Collieries Electric Co. for a supply of current. 


Portsmouth.—The T.C. at ita last meeting had the 
electric lighting accounts before it. The balance of £10,853 is to be 
dealt with thus:—Insurance fund account, £1,000; reserve fund 
account, £5,991 ; general district rate, £3,500; revenue contribu- 
tion to capital outlay, £662. А new scale of charges has been 

ved, the object of which iy to retam or attract the large 
1 who might have an inclination ifo put down dis own 
private plunt. * E 
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Peterborough.—At an L.G.B. inquiry last week into th 
pplication of the T.C. for a loan of £3,000 for electricity mains 
and feeders, the Ratepayers’ Association offered opposition. 


Rawtenstall.—The T.C. is applying to the L.G.B. for 
sanction to a loan of £34,000, not £29,000 as originally proposed, 
for an electricity generating station at Hareholme and the necessary 
mains and equipment for electric light, power and traction supply 
for the borough. 


South Africa.—JouANNESBURG.—At a meeting of the 
Town Council held on July 17th, approval was given to the recom: 
mendation of the Tramway and Lighting Committee that an 
arrangement be made with the Victoria Falls Power Co. for a supply 
of 1,300 x w., three-phase at 3,000 volta, to be delivered at the city and 
suburban transformer station, to terminate on June 30th, 1908, at 4d. 
per unit, with a minimum of £200 per 100 Kw. per month. In the 
event of the Council agreeing for a full supply in bulk from the 
company, the price would be reduced to 3d. per unit anda minimum 
of £150 per 100 xw. per month. The reports of the general 
manager and the local experts engaged, and also the offer of the 
Victoria Falls Power Co., came up for consideration. The general 
manager, in his report, dealt with the capital cost to the Council 
in installing new steam plant in the present gas engine station, 
and the works costs of production of current as compared with the 
Victoria Falls Co.'s offer. Не stated that the present tramway and 
lighting demands were a maximum of 2,100 ку. for p.c. light- 
ing, 1,000 Kw. for traction, and 1,800 xw. for 4. 0. 
. lighting, a total of 4,900 xw. The existing 

plant for ро. lighting, which would be suitable for 
the permanent scheme is 1,650 xw., which gives a shortage of 
1,450 xw., and to meet thie, steam dynamos totalling 2,500 kw. are 
required. New plant is also necessary for the А.С. supply, amount- 
ing to 6,650 xw. "The capital cost of new steam plant and the cost 
of 5,000 xw. in generators and of moving the existing plant, is esti- 
mated at £120,000, and on an assumption of 11,000,000 units per 
year, it is estimated the works cost would be 1:15d. at the switch- 
board, and adding interest, &c., a total cost of about 1:583d. The 
Victoria Falls Co. offered to supply 1,000 xw. at 24d. per unit 
within four months under certain conditione, and after 22 months 
at 1°25d. per unit on a 10 years’ contract, but the general manager 

on the advisability of the Council installing their own 
plant. Pending a statement by the gas plant contractors, the 
Council felt unable to decide what to do, and it was felt that for 
the meantime only the immediate requirements need be met, and 
that an additional 1,000 xw. would enable the Council to meet urgent 
demands. The Victoria Falls Co.’s offer they were not at present 
prepared to accept, and it was decided to call for tenders for one 
1,000-kw. or two 500-Kw. sets of either reciprocating engine 
generators or steam turbine generators, at an estimated cost of 
£17,000. At the same meeting the Council authorised Mr. Jeppe, 
chairman of Blectric Light Committee, to proceed to England in 
connection with proceedings which were being instituted for the 
non-fulfilment of the gas plant contract. The Council also decided 
on retrenchment to the extent of £618 in the electric supply, and 
£5,196 in the tramway branch, by reducing various salaries and 
allowances, and further reductions are anticipated. 


South Amevica.—The Review of the River Plate of 
July 19th says that about August next" the Paraguayan Capital, 
Asunción, will be lighted throughout by electricity. 


Swinton and Pendlebury.—The U.D.C. has decided 
to have the public baths, Council offices, and town hall, wired for the 
E.L. at an estimated cost of £289. 


Wath-on-Dearne,—The U.D.C. with the view of 
carrying out the E.L. order, which expires at the end of the 
year, has appointed a deputation to visit several installations, and 
report. | | | | 


Willington (Со. Durham).—The U.D.C., which is 
considering a scheme of E.L., has decided to seek the advice of Mr. 
Laws, of Gateshead. The Crook U.D.C. has offered to supply 
current by underground mains at 33d. per unit. E 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Harbour Commissioners have approved of 
& recommendation for the submission to the city surveyor, for 
approval, of. the contract, specification, plans, &c., for the electric 
tramway along the Queen's Road. The proposed line will connect 
the city with the great shipbuilding firm on the Queen's Island, in 
addition to developing new routes. 


Bradford.—The report of the general manager of the 
tramways shows that the total revenue for the year was £237,511, 
а оао of £8,633 Bar 5 amounted to 1 

crease of 133,000, and 48728 absengérs.were carried. The 
total expenditure Was £164,987, lelring К -grabs profit of £72:524, 


against £70,279 in the previous year; during the year the price 
paid for electrical energy was increased by zd. per unit, repre- 
senting an extra charge of £5,534. The parcels business produced 
an income of £5,004, the expenditure being £4,032. After payment 
of capital and other charges amounting to £61,219, a net balance, 
including bank interest, of £14,536 was left, as compared with 
£11,637 in the previous year. Of this, £10,000 was allocated to 
relief of rates, and the remainder to the reserve and renewals 
account. The latter amounts to £38,024: the manager regards a 
reserve of £90,000 or more as not too much, the capital being nearly 
а million, and says be cannot recommend the Council to hand over 
large sums of money torelieve the rates. 


Continental  Notes.—AvsTRIA.—Accordiny to a 
correspondent of the Pall Mal] Gazette, in order to facilitate and 
accelerate the collection and delivery of letters and packages in 
Vienna, the Ministry of Commerce is engaged upon a plan for an 
underground electric railway which would Jink together the chief 
aud various district post offices of the city, some 64 in all. 
The line would be built 25 ft. below the surface of the ground, and 
the tunnel would bave a height of 5 ft. and a breadth of 4 ft. 4 in. 
The stations would be built underneath the post offices. The trains 
would run at 20 miles an hour, and would consist of a motor and 
three cars, each carrying as much as the ordinary post van. 
Obviously, this is London's old pneumatic dispatch over again. 
But the London tube is derelict, and we doubt whether such a 


scheme would result in economy either here or in Vienna. 


GrRMANY.—The long-standing problem of the projected 
transformation of the Berlin city and suburban State 
railways to electric traction has now reached а further 
stage by the action of Herr Breitenbach, Prussian Railway 
Minister, who has ordered the State railway authorities in Berlin 
to proceed with the preparation of schemes and estimates in con- 
nection with the work. According to the Minister's order, it is 
proposed, in the first place, to introduce electrical working on the 
city and circle railways, as well as on those suburban lines which 
are directly connected with the city network, that is to say, on 
the suburban lines which pass over the city railway, and also the 
Wannsee railway, which was worked electrically as an experiment 
in the years 1900, 1901 and 1902. All these sections have to be 
converted by the end of 1913, and afterwards the suburban lines to 
Bernau, Oranienburg and Tegel will be taken in hand, the 
remainder of the outlying lines following subsequently. In this 
way the whole of the work of transformation will be completed 
by the year 1920. Apart, however, from this period for conversion, 
the calculations of the railway authorities are to be 80 based that 
it will be possible in 1913 to commence working from a State 
power station the city and circle lines, the connecting sections and 
the Wannsee railway, together with the supply of light and power 
for all the railway stations and workshops in greater Berlin. It is 
suggested that the power station should, if possible, be located 
in the suburbs, and transformer stations erected in various places. 
The Ministerial order proceeds to set forth for prospective use the 
type of double car made by the Allgemeine Co., and used experi- 
mentally on the Spindlersfeld suburban railway. These cars can 
be used singly or several coupled together so as to form a train, 
and they would permit of the establishment of a two minutes’ 
train service. This would increase the service which is rendered 
at present, and it would be possible to work the suburban traffic at 
a speed of 37 miles an hour. It is not expected that the city 
railway, which has failed to keep pace with the needs of the public 
for a long time past, will meet all the requirements of the situation 
even on transformation to electric traction. In the circumstances 
the provision of another double track is foreshadowed, but the 
Minister leaves it undecided whether this should be effected by 
means of an underground railway, or whether it should be built as 
an elevated structure over the route of the existing city railway, 
which would then become a double-storey railway. It is estimated 
that the work of transformation would involve an expenditure of 
£9,000,000. 

. BwrTZBBLAND.—The experience gained in the working of the raile 
way through the Simplon tunnel is referred to in the annual report 
of Messrs. Brown, Boveri & Co. for 1906-7. It ів mentioned that th- 
operation of the railway has hitherto fulfilled all expectations, and 
has undoubtedly increased general confidence in tbe electrical 
working of main lines. Instead of the prescribed load of 400 
tons, the locomotives have repeatedly hauled trains of 650 tons. 
The company has put in hand two heavier locomotives, which will 
be ready for placing in service in a few weeks, and are to serve as 
substitutes for the engines lent by the Italian State railways. The 
whole installation in connection with the Simplon represents an 
important financial transaction for Messrs. Brown, Boveri & Co., 
the directors of which firm express the confident hope that on the 
expiration of the agreement the installation will be taken over by 
tbe Swiss Federal Railway Administration. Apart from the fact 
that the payment which the Federal railways have granted for 
each locomotive-mile run from the beginning is less than the cost 
of an equivalent steam service, the account is further prejadiced by 
reason of the risks embodied in the working agreement, which 
compel the company to undertake extraordinarily high expenses 
for insurance, whilst at the same time the independent working 
management of such a short section by a private undertaking leads 
to high personal costs. As & consequence the working account 
shows a deficiency for the first year, and this will approximately 
be repeated in the second year if relief is not afforded by the 
Federal railway administration. The directors of the Swiss com- 
pany conclude that the successful operation of the Simplon railway 
will result in an enlivening of the railway business, and they state 


that certain signs of ít are already at hand. 
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Eceles. Major Cardew, the arbitrator appointed by the 
B. of T. to fix the price to be paid to Eccles by the Salford Cor- 
poration for the electricity required for working the Salford tram- 
cars in the Eccles district, has issued his award. At the inquiry it 
was contended on behalf of Eccles that Salford should pay 2d. per 
unit, and Salford contended that 1°15d. per unit was sufficient. 
The arbitrator has fixed the price at 1:33d. per unit for the first half- 
million units, and 1d. per unit for all above that quantity. Eccles 
has to pay its own costs and those of the arbitrator. Prior to 
the arbitration Salford offered to pay Eccles 1:35d. per unit, bat 
thie was not accepted. The cost of the proceedings will amount to 
aboat £500, and as tbe Eccles Corporation is already running 
ita station at a loss, Major Cardew's award will add to its 
financial burdens.. 


London. — Тнвоссн BoOkINd.— Arrangements have 
been completed between the Hampstead Tube and the Oentral 
London Railway for the issue of through tickets between their 
respective systems. The new through fares are based on a system 
of zones. The following are some of the charges :— 


Golder's Green to any Central London Station at . . 4d. 
Hampstead to G. P. O., the Bank, and stations west of Bon 
Street 4d. 


Belsize Park, Chalk Farm, Hampstead, Tufnell Park, 
Keptish Town and South Kentish Town to any station 


west of the Marble Arch ... 4d. . 


From the foregoing stations to any station east of Lancaster 
Gate ... 8 jas -— zu pus Vi sili 
Camden Town or Mornington Crescent to any Central 
London station se ay ie Hs ae ics 3d. 
Euston to General Post Office, the Bank, and stations west 
of Bond Street — ЕТ uis ve -— .. 3d 
Euston to stations east of the Marble Arch as far as 
Chancery Lane кке А im " 352 s 
Euston, Charing Cross and intermediate stations to stations 
east of Lancaster Gate as far as Chancery Lane .. 2d. 
The new fares will come into operation on September 1st. 


L.C.C.—Much dissatisfaction is still manifested by the drivers 
and conductors in the employ of the L.C.C., who refuse to see that 
the public have a right to make sure of the physical fitness of the 
men to whom they entrust their lives. A mass meeting of over 
800 men, during the small hours of Sunday morning, was held to 
protest against this reasonable requirement, and it was announced 
that the order for medical inspection bad been cancelled, but that 
the matter would be considered when the Council met in October. 
As usual, the opportunity was seized to agitate for more pay and 
less work, and the Belfast experiences were referred to. 

The West Ham and Leytonstone authorities are applying to the 
B. of T. with a view to delaying the adoption of the surface contact 
gystem in Stepney until the Stepney B.C. has again been requested 
to withdraw its objection to the trolley system. It is pointed out 
that the change of system will interfere with through running, and 
that Poplar has already withdrawn its opposition to the trolley. 

TraFFic BOARD.— In Parliament on Monday, Lord Ribblesdale 
asked the Government what duties were to be attached to the 
special branch of the B. of T. recently constituted for the purpore 
of dealing with matters relating to London traffic; and whether it 
was intended that this branch of the B. of T. was to be entrusted 
with any, and if so which, ofthe functions which the report of the 
Royal Commission on London Traffic recommended should be 
vested in a traffic board. The Earl of Granard said the Government 
had not found themselves able to bring in the Bill that would be 
necessary to set up the Traffic Board recommended by the Royal 
Commission; and being anxious to do sometbing to improve the 
condition of London, they thought that could best be effected by 
appointing a London traffic branch of the Board of Trade. The 
Board would report to Parliament yearly on the needs of London 
traffic. They would endeavour to bring into harmony the different 
schemes of locomotion seeking statutory powers, by means of con- 
ferences between the parties concerned. He understood tbat some- 
thing could be done by way of amending standing orders relating 
to private Bills, so that they would have to go before this branch of 
the Board of Trade before they came before Parliament; possibly 
next year something might be done in that way. Although the 
branch had only been working for a week or so, they had already 
had two or three schemes submitted to them for approval. The 
matter was not in any way permanent; it was leading up to a larger 
policy. Whether a permanent settlement of the subject would be by 
means of a traffic board, he was not in a position to say.— The Times. 


Portsmouth.—The annual report of the general manager 
of the Corporation tramways for the year ending March 31st shows 
that the total revenue was £102,015, and the working expenses 
£45,755, leaving a gross profit of £56,260, as compared with £56,290 
last year. After paying to sinking fund £16,217, and interest 
£19,697, with other items, there remains a balance of £18,269, of 
which £6,261 is carried to renewals fund, £2,791 to special reserve, 
and £5,900 to aid of rates. Last year the balance was E18, 635; the 
renewals fund received £15,114, and the rates £3,500. The total 
working expenses amounted to 4'09d. per car-mile, compared with 
5'15d. last year, and the traffic receipts were 10 79d. as against 
11:06d. Тһе percentage of working expenses to total receipts was 
44°35, Mr. Spaven points out that renewals are now taking place 
each year (the tramways were opened in 1901), and that it is 


necessary to provide a fund to meet the cost, as “the periods for. 


which the loans are granted are much longer than the life of the 
various parts of the undertaking.” With the tramways engineer, 
Mr. V. G. Lironi, and the borough treasurer, he has dfawn up a 
report оп the subject. An exhaustive investigation of the condition 
of the track and overhead construction has been carried ont for this 


purpose. The life of the loans is taken at 27 years, during which 
period, it is estimated, £244,750 will have to be spent to keep the 
permanent way in working condition. The trolley wire and ears 


will require complete renewal between the 12th and 14th years, at 


a cost of £16,418. The outlay on the generating plant is estimated 
at £7,300, and on buildings, &c., £2,798, while car equipments will 
cost £25,000. To meet the cost of these renewals, a sum of £10,971 
per annum is necessary, and this has been provided, the renewals 
fund (less expenses already incurred) now standing at 448, 695. 
Te meet contingencies, such as breakdowns, fire, &c., a special 
refürve fund ie recommended, to be formed at the rate of £2,500 per 
angam until it reaches the sum of £12,500. The total capital 
euflay amounts to £670,157. The report is accompanied by a mass 
ef interesting data relating tothe working of the tramways, curves 
shewing the weekly and monthly traffic, meteorological obeerva- 
tions, &c. The total number of unite generated at the tramway 
power station was over three millions, costing 0:537d. per unit, or 
with capital charges, 0:819d. 


TELEGRAPH and TELEPHONE NOTES. 


Burma.—According to Indian Engineering, telegraph 
masts 140 ft. in height are to be erected near Shwegun, in the 
Thaton district, Lower Burma, for the purpose of carrying the wires 
across the Balween River. 


New Cable.—The laying of the 1,500-km. cable between 
St. Petersburg, Libau and Copenhagen, undertaken by the Great 
Northern Telegraph Co., and carried out by the North German 
Sea Cable Works at Nordenham, has been completed. The 
cable steamer Stephan has been occupied with this laying since 
February. 


Pacific Cable.—The accounts for 1906-7 show that the 
total revenue from the cable was £116,402, as compared with 
£94,456 in the previous year; the net revenue was £113,516, and 
the expenditure £90,895, leaving a gross profit of £22,621. Against 
this must be set interest and sinking fund payments amounting to 
£77,545, leaving a deficit on the year's working of £54,924. Last 
year the deficit was £72,556. | 


Telegraphists' Strike in U.S.A.—The strike continues 
with no sign of an approaching settlement. Each side claims 
to be winning, and various wild statements have been pub- 
lished as to what the respective parties can and will do. 
The telegraphists are said to have engaged counsel to appear 
before the State Attorney-General and demand the annul- 
ment of tbe cbarters of the companies for sending messages 
by post and express. The operators propose arbitration, but 
to this the companies will not consent. A general strike order 
has been issued by the leaders of the union, to regularise” the 
position of the men, who have actually been on strike fora fortnight. 
Appearances are in favour of the employers, who are handling 
their business with some show of order. 


Telegraphic Interruptions and Repairs :— 


OABLES. I»ruRAUPTRD. REPAIRED, 
ro 
Curacac-La Gua | Closed. ee ET ee Jan. 19, 1906 ee 


Issa and Reissa-Yemani (Yemen) .. „ Oct, 99, 1903 .. 
Tarifa-Tangier .. és Se a J 

Port Arthur-Chifu (Closed) ee ee ee . . 
Garachico-Santa Cruz .. ...  .. о. . July 14, 1908.. .. 
Las Palmas-Arecife os * ee «е .. Aug. 18, 1906 .. 


Brest-Dakar s iN us July 29, 1907 : i 

Accra- Lagos x ae - id .. Aug. 11, 1907 .. 8 

Lagos. Bonny vs 2s . .. Aug. 11, 1907 .. Aug. 15, 
LANDLINES. 

Puerto-Barrios .. ые s .. Aug. 9, 1909 .. РА 


Wireless Telegrapby.—In connection with the 
allegation of the Marconi Wireless Telegraph Co., of Canada, that 
the Canadian Government had not kept faith with the company, the 
Acting Minister of Marine, Mr. Templeman, has issued a reply, 

ublished in the Times, stating that the company refused to accept 

icences for three Canadian Pacific steamers, because they provided 
for free intercommunication with all systems. This condition was 
made in anticipation of Great Britain’s adhesion to the Radio- 
Telegraphic Convention. The Dominion De Forest W. T. Co. 
accepted the licence for a trans-Atlantic wireless station on Grind- 
stone Island, near the mouth of the Gulf of St. Lawrence, without 
objection. Mr. Templeman explains that the licences for atations 
along the St. Lawrence, concerning which the Marconi Co. oom- 
plained, were delayed merely for reference to the British Oolonial 
Office, and are now ready for issue. 

The delay of a few weeks in opening the Government stations on 
the St. Lawrence was unfortunate, but was not intended to injure 
the company. The latter has built and equipped 15 stations for 
the Government, and three on its own bebalf. On the Pacific 


Coast the Government has adopted a different system on account ' 


of the refusal of the company to communicate with other systems. 
Gumming up, the Acting Minister declares that the Government 
intends to control wireless telegraphy in Oanada, a policy which is 
identical with thatattributed to the Marconi Co, " | 

In the Times of Tuesday last the Canadian manager of the oom · 
pany is reported to have replied that the company did not refuse 
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to pr intercommunication with other systems on the Pacific Coast, 
that negotiations were in progress when tbe Government 
suddenly purcbased the apparatus in the United States. He 
regarded Mr. Templeman's statement as a declaration of a despotic 
policy of confiscation, 
The Powerful, flagship of the Australian Squadron, has succeeded 
in establishing communication with the cruiser Challenger over a 
distance of 700 miles. 


CONTRACTORS' COLUMN. 


OPENINGS FoR New BUSINESS. 


ARNBIDE (WxsTMOoRELAND).—Betached residence and alterations to Liang 
warren." R. B. Barker, architect, Arnside. 
ATHERTON (Laxcs.)— New spinning mill (£80,000). 
Leigh, Lancs. 
ATLESBURT.— Important extension of printing works. Hunt, Barnard and 
Co. 90, Blandford Street, Paddington, owners. 
BIRKENHEAD (Liscarp).—Extensions to Congregational Church premises 
(29,500. Rev. W. Major Scott, minister. 
BOLTON.—New warehouse in Bt. Helena Road, for R. Walker, Ltd. 
r to buildings for Magee, Marshall & Co., brewers, 
on. 
Additions to Savile Street mill, for T. Taylor. . 
New cement store in Dijon Street, for R. Walsh. 
BOULTON.—Extensions to Parish Church (£1,200). J. Nuttall, 
architeot. Messrs. Ford & Sons, contractors, Derby. 
BRADLBY (Srarrs.).—Extensions to Bradley Council Schools (468 places). 
G. Balfour, Director of Education, County Education Offices, 
Stafford. 
BRAMPTON.—Alteration of White House to secondary school (£3,000). 
BRIDGEND (MaAEsTkG6). — Offices for North's Navigation Collieries, Ltd. J. P. 
Gibbon, Mining Offices, Maesteg. 
BROADSTAIRS.—New Roman Catholic Church. i 
CALLANDER (N.B.).—Alterations, &c., at United Free Church (£2,500). 
CARDIFF (GzrLiGAER).—New station at Llancaiach for the Great Western 
Railway Co. (£12,000). 
CASTLEREA (IngLAND)—New memorial hall and schools. W. H. Byrne and 
Son, architects, 21, Suffolk Street, Dublin. 
CAVAN.—New bank house for the Hibernian Bank, Ltd. 
architect, 20, Great James Street, Londonderry. 
CHESTERFIELD.—Business premises for the T.C. in Burlington Street. 
COMRIE (PERTHSHIRE).— New villa for Mr. Boston, Larklea. James McCowan, 
builder, Comrie. 
Shop and workshop for John Robertson, tailor. 
uilders. 
CONGLETON.—Residence in Park Lane for E. J. Berisford. R. T. Longden, 
architect, Moorland Road, Burslem. 
CONVOY (Irs.anp).—Additions, &c., to the Manse. 
Letterkenny. 
СОНАР торове new raining College for the Cornwall County 
uncil. 
COVE (KrixCARDIXESHIRE).—New railway station (£2,000). 
engineer, Perth. 
CROES-FAEN (LraxTRisANT).—Residence and stabling for Dr. E. W. Davies. 
Cook & Edwards, architects, Masonic Buildings, Bridgend. 
CROY (NAIBNSHIRE).-- New Public Hall. 
DENNY, N.B.—New school at Dennyloanhead (£4,000). 
DERBY .—Grocery and provision stores, King Street. Derby Co-operative 
iety, builders and contractors. 


DERRY ашыг Boot factory and warehouse; also shops and houses at 
Castle Gate Corner for Н. M'Keown. Р. H. Elliott, architect, 
Exchange Buildings, Castle Street, Derry. 
DUBLIN.—New Drumcondra National Schools (£1,000). 
architects, 86, Merrion Square, Dublin; 
tractors. 
New model laundry at Dolphin’s Barn for the White Heather 
Laundry Co. A. Hall & Co., Ringsend Road, Dublin, builders ; 
F. Hayes, 24, 8 Street, "Dublin, arcbitect. 


DUNDEE.— Administration block for Managers of Dundee Technical Insti- 
tute 


J. W. Cowburn, builder, 


M. S. A., 


E. J. Toye, 


Sharp & Stalker, 
J. M'Intyre, architect, 


Mr. Moon, C.E., 


Batchelor & Hicks, 
Farmer Bros., con- 


Addition Ad factory for G. and J. Cunningham, Ltd., East Dock 


Alterations to shop for W. Thomson & Bons, Reform Street. 

DUNFERMLINE.—Additions to factory of R. E. Walker Reid & Co., Albany 
Works. James Shearer, architect. 

HABIS and coach house for Matthew Leitch, merchant, Albany 

Alteration of premises in Bridge Street for Wm. Erskine, draper. 

Alterations at Gillespie U. F. Church. 
EDMONDSLEY.—Alterations, &с., at the Council school. 

Committee's architect, Shire Hall, Durham. 


ENNISKILLEN.—New hall for the Enniskillen Devenish Branch Irish National 
Foresters’ Benefit Society. Humphreys, Ltd., Stephen's Green, 
Dablin, contractors. 


County Education 


ENNISTYMON (атар), —Extensions and alterations te Catholic church. | 


Soott, M. S.A., architect, Dublin. 
contractors, Ballyglass, Co. Galway. 


EPSOM.—Church (29,000). Nicholson & Corlette, 2, New Square, Lincoln's 
Inn, W. C., architects. 

EWOOD BRIDGE (Lancs.).—Alterations and extensions to Anderton and 

| | Halstead’s cotton mills. 

GLASGOW.—Church hall at Curdovald. Clerk С.Е. Presbytery, Glasgow. 

GOLCAR (Lzgrxrmoor).—Club mises for the Thorp Green Working Men's 
Club and Institute. Arthur Shaw, architect, Golcar. 

GOSPORT.—New Baptist church at Newtown (£92,900). 

HARROGATE.—Beventeen houses (Birch Grove). D. Sayner, Harrogate. 

HARROW.—Baptist Church (25,000). McKilliam & Proctor, 83, St. Paul's 
Shurchyard, E.C., architects; Mattock Bros., Wood Green, N., 
arohitecta. 

HENGOED (GLamMoncan).—Enlargement of girls’ school for the County 
Council. T. Mansell Franklin, clerk Glamorgan County 
Council, Westgate Street, Cardiff. 

HEXHAM.—New Wesleyan Church, J. Walton Taylor, Newcastle, architect; 
Thos. Dorin, Hesham, builder. 

HUDDERSFIELD | (Lirenwarrs). Six houses “and sho 

Naser. Lunn ё Kaye, arc 


e Vi [] 
— E tos James Murrey 


Torpey & Connolly 


for the Linthwaitg 
te, Milnsbridge and 


T. 0, Arebibe'd, 


KING'S LYNN.—New motor factory. Critchley & Howes, owners. 


KIRKCALDY.—Large linoleum works for the Fife Linoleum Co., at Pathead. 
‚ D. Swanston & Syme, architects, Kirkcaldy. 
KIRRINTILLOCH.— Extension to printing works of the K'rkintüloch Herald. 
Masonic temple in Regent Street. 


LEIGH (LancasHire).—Proposed completion of St. Thomas’s Church (£5,000). 
New spinning mill for the Butta Spinning Co. (а new company). 


LONDON (Brompton, 8.W.).—New County Court and offices, 


(закаты), ——New boys’ home for the Society of St. Vincent de 

aul. 

E J.—New police station (218,500). J. Dixon Butler, 

I. B. A., surveyor to the Metropolitan Police. 

(W.C. M —Buildings on site of 7, 8 and 9, Norfolk Street, Strand. 
Dunn, Soman & Coverdale, 11, St. Helen’ s Place, Bishopsgate 
Street, H. C., surveyors. 

(STRATFORD, E.).—New church hall, St. Thomas's Church. Rev. 
H. Brown-Gold, vicar. 

шынан E.C.)—Shops and offices. F. G. Minter, Putney, 

uilder. 

(THRocwoRTON STREET, E.C.).—Additions and alterations to build - 
ings. Colls & Sons, 5, Coleman Street, E.C., builders. 

(KiLBURN, N.W.).—Additions and alterations to 60, High Road. 
Haskins & Co., 20, Old Street, E.C., contractors. 

(MAYFAIR). — Rebuilding 25, Upper Brook Street. Prestige & Co., 
Pimlico, S.W., builders. 

(W.).— Buildings in Dering Street (Oxford Street). C. Gude & Son, 
Ltd., 177, Dalston Lane, Hackney, N.E., contractors. 

(W.).—Additions to Langham Hotel. J. M. Anderson, 6, Stratton 
Street, W., architect. 

(W. C).—Extensive alterations to Great Queen Street Theatre. 
Thos. Bush, 54, Ebury Street, S. W., builder. 

(StrRaND).—Rebuilding Yates’s Wine Lodge. 

(STRAND).—Shops, &c. W. H. Lorden & Son, Upper Tooting, 
builders. 

(MavrAaig).—Rebuilding 49, 50, Upper Brook Street. Matthews, 
Rogers & Co., 1, Ground Street, Park Lane, W., agents. 

те SI EDAD E alterations to 2, Park Street. Higgs and 

ll, Ltd., Crown Works, South Lambeth Road, S. E., builders. 
dine —Conversion of houses in Uxbridge Road into shop pre- 
mises. Nichols, 77, Grafton Road, Acton, builder. 

(BovrH ТоттехнАМ). —Bible Christian Church and Schools in High 


(BLooMssBuny).—4Alterations and additions to L. and S.W. Bank, 
А. D. Watson, 84, Great St. James Street, W. C., architect. 

(Kixaaway).—Offices, showrooms, &c. Barlow &: Roberts, 15, Red 
Cross Street, Southwark, builders. 


MANCHESTER.—New werehouses, Newton Street and Dale Street. Con- 
tractors, Messrs. Burgess & Galt, Ardwick, Manchester. 
(FarLSWorTH).—New ootton cone mills, Mersey and Argyle. 
Plans passed by the U.D 
(M Eon: PARX).—New нар В Church to be built (£4,000 to 
#4 А 
(WonsLEy GREEN).—Eight houses for the Earl of Ellesmere. 
MACCLESFIELD.—Post-mortem room in Hawthorne Street. C. W. Stubbs, 
borough surveyor, Town Hall, Macclesfield. 
Laboratory at Macclesfield Sewage Works at Butley. Borough 
surveyor. 
MERTHYR TYDFIL (Penyparren).—Business premises, 293-425, High Btreet, 
for W. R. Cohen, Pontmorlais. . M. Davies, 112, High Street, 
Merthyr Tydfil. 


METHIL (Fire).—Offices at Aberhill for the Wemyss Tramway Co. 


MONTROBE.—New convalescent home to cost £2,300. D. Smith, chair- 
man of Infirnary Committee. . 
MORTLAKE.—8hops in Upper Richmond Road. А. Horsey, owner. 
NEWCASTLE- oN TYNE.—Blocks of dwellings for the T.C. 
E. Weatherley, builder, Villa Place, Newcastle-on-Tyne. 
NORTHANPTON.— Additions to J. Sears & Со.'в boot factory. А. P. Hawten, 
builder, Northampton. 
NEWPORT (Iste or WIan.—- New Church of England schools. 
architect, 334, Holyrood Street, Newport (I. W.). 
OSSETT (Yorks.).—Spinning shed, warehouse and offices. 
Wesley Street, Ossett, owner, 
OXFORD.—New Ruskin College (£20,000). 
PENRITH.—Observation Ward at Fair Hill Hospital for the U.D.C. J. J. 
Knewstubb, surveyor, Town Hall, Penrith. 
LIVERSEDGE (Hiouroww).—New Sunday Schools, St. Barnabas (£1,000). 
Howorth & Howorth, architects, Cleckheaton. 
PERTH.—Dwelling houses and motor-bouse at Murray's Royal Asylum. 
Condie, Mackenzie & Co., agents. 
Easter Moncreiffe Mansion extensions. 
Perth. 
Intro reconstruction to cost £20,000. Mr. Mackay, architect, 
erth. 
POLLOKSHIELDS, N.B.—New church, 86. Gilbert's. 
Maxwell, trustee. 
PONTARDAWE.—New Public Hall and Institute (£1,000). : 
PONTYPRIDD (LrwrsvPtA).—New Welsh Baptist church and schools. R. S. 
Griffiths, architect, Tonypandy, Pontypridd. 
Business premises for P. Lougher & Son. A. L. Thomas, arohitect, 
Church Street Chambers, Pontypridd. 
PORT.E-VULLIN (Iste or Max).— Villa residences for J. G. Groves. R. G. 
Corkhill, builder, Ramsey, Isle of Man. | 
PORTH (Rironppa).—Two additional wards at the Cottage Hospital. J. Rees, 
architect, Pentre, Rhondda. 
PRESTON (WALTON: LE-DALE).— Fire station and other buildings for the U.D.C. 
Е. E. Dixon, civil engineer, 49, Lune Street, Preston. 
ROCHEORE BRIDGE (Со. WESTMEATH).—-New Deaf and Dumb Institute for 
the Sisters of Mercy. Anthony Scott, 84, Lower Sackville 
Street, Dublin, architect; Mr. Lynam, builder, Enniscofley. 
ROTHERHAM.--Workshops for Baker & Co., Ltd., Binsworth Works, 
Rotherham. 
RUABON (Rnuoe).—New Congregational Church (£1,600). 
builder, Rhos. 
RUGBY.—Ten houses for the Co-operative Society. 
architects, Regent Street, Rugby. 
SALISBURY. Ed ward at the Infirmary, * Harcourt and Maud Coates 
ard ” (bequest of £20,000). 
SCARBOROUGH. E io of **Beacroft" into a large hydro. 
mitted to the Corporation. 
SCUNTHORPE.—New church. 
SELKIRK.—New technical sohool, 
SHIPLEY uon —'' Woolcotübers' " warehouse, James Young & Co., 


iteots, Bradtord. 
GKELTON.IN-CLEVELAND (Youzs,). ub premiee for the. Skelton and 
strict Secretary, 8, Шом Greet, 


(£7,440). 


P.G. Btone, 


Jonas Glover, 


Whytock Bros., builders, 


Sir John Stirling- 


Llewelyn Davies, 
Franklin & Newman, 


Plans sub - 


Workmen' ub, 
elton-in-Cleveland, 
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SOUTHPORT.—New Corporation fire station (£1,900). Mr. Hirst, surveyor, 
Southport. 
New schools to be built by the T.C. (518,500). · 

STAMFORD.—Martin’s Cultivator Co.’s workshops. Mr, J. T. Ward, 
architect, Stamford. 

STANLEY.—Primitive Methodist Manse. W. Forster, architect, Stanley. 

SUN DERLAND.—New hospital for children, High Barnes. T. Robinson, 
seoretary, Infirmary Offices, Fawcett Street, Sunderland. 

SUTTON-IN-ASHFIELD (Norrs.).— Shops in Parliament Street and Victoria 
Street. Б. Pert, owner. 

SWANSEA (Cwmavon).—Important additions to Pennel Baptist Church. 
Evans & Jones, architects, Trinity Place, Swansea. 

TIPTON.—Proposed extension to public offices, W. Н. Jukes, surveyor, Public 
Offices, Owen Street, Tipton. 

SERIES NOM рине grade school. James Duncan & Sons, architects, 

urriff. 

TYNEMOUTH.—New police station for the T.C. John F. Smillie, borough 
surveyor, Tynemouth. 

VICARSTOWN  (IngLAND).—Additions, &c., to Vicarstown Catholic Church. 
Anthony Scott, M. S. A., architect, 34, Lower Sackville Street, 
Dublin. 

WATERFORD.— Premises for the Provincial Bank of Ireland in Barrowstrand 
Street. Batchelor & Hicks, 86, Merrion Square, Dublin, 

: architects; G. Nolan, Waterford, contractor. 

WEDNESBURY (DanrasToN).—Important additions to works. F. H. Lloyd 
and Co., James Bridge, Darlaston, owners. 

WEST BRIDGFORD.—Proposed new public offices. 

WIDNES.—Important additions to the Alexandra Theatre. Jas. Kiddie, 
owner. 

WOKING.—Detached bungalow residence (Kingfield Green). W. T. Stevens, 
Woking, owner. 

YOKER, N. B.— Engineering works for Drysdale & Co., Ltd., London and 
Glasgow. 


‘Se 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—January 8th, 1908. One common battery 
switchboard and 3,000 subscribers’ telephones (specification No. 166) 
for the Deputy Postmaster-Genera], Adelaide. Specifications can 
be seen at the Commonwealth Office, 72, Victoria Street, 8.W. 


Austria,—Augoust 31st. The Austrian State Railway 
authorities at Czernowitz are inviting tenders for the establishment 
of an electric plant at the railway station in that town, for lighting 
and power purposes. 


Belgium.—Avgust 28th. The Belgian State Railway 
authorities at La Bourse, Brussels, are inviting tenders for the 
supply of the material required for the electric lighting of the 
railway station at Tamines. 


Bohemia.—September 14th. The railway authorities at 


Prague require terders for electrically-driven tools with motors 
varying from 5 to 12 н.р. 


Bourges.—August 30th. The Artillery Depót requires 


tenders for one dynamo and two electromotors. 


: Bristol.— Converters, switchgear and cables for the T.C. 
See Official Notices August 9th. 


Cardiff.—September 14th. The Guardians invite tenders 
for provision of telephones, necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
DR HE A. J. Harris, Clerk, Union Offices, Queen's Chambers, 


Clonmel.—September 7th. Electric lighting of the 
District Lunatic Asylum. Section 1, suction-gas plant, engines 
and dynamos. Section 2, accumulators, switchgear, mains, wiring 
and fittings. Section 3, buildings and foundations. See Official 
Notices" August 9th. ` i 


Croydon.—September 9th. Overhead material for Cor- 
poration tramways. See “Official Notices” to-day. 


Dartford.—September 4th. Fire alarms and telephones 
at Gore Farm Hospitals for the Metropolitan Asylums Board. See 
“Official Notices " to-day. ; - 


Dublin.—September 9th. Cables for the Lighting Com- 
mittee. Вее “ Official Notices " to-day. 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power. 
station and for the following plant, to be worked by electric power: 
— Five transporters of large range; five ditto of smaller range ; six 
cranes of 4 tons each; 36 cranes of 2 tons each; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Erith.— September 4th. Overhead mains extension for 


electricity supply for the U.D.C. See “ Official Notices" to-day. 


Farnworth (Bolton).—Proposed extension of local 
electricity works, or putting down of additional machinery. Mr. 
R. B. Leach, electrical engineer. = EE 


Finehley.—August 31st. Surface condensing plant for 
the U. D. C. electricity works. See Official Notices" August 16th. 


Finchley.— September 16th. Feeders, mains and other 
cables; network and joint boxes for the U. D. C. See “ Official 
Notices August 16th. 


France.—Augnust 30th. The French Post and Telegraph 
authorities are inviting tenders for the supply of 220 tons of bi- 
metallic wire, 2 mm. diameter, and 60 tons ditto, 3 mm. diameter, 
Particulars may be obtained from, and tenders are to be sent to, Le 
Sous-Secretariat d'Etat des Postes et des Teleyraphee, 103, Rue de 
Grenelle, Paris. | 


France —The municipal authorities of Bergerac (depart- 
ment of Dordogne) have invited offers for the concession for 
the electric lighting of the town during a period of 30 years. 


France.—August 30th. The artillery corps at Bougres, 
Departement du Cher, require tenders fora dynamo and two electric 
motors. 


France.—August 31st. The chief engineer of the 
maritime service at Dunkerque requires tenders for the electric 
lighting of the locks and other parts of the port. 


France.—September 3rd. The Under-Secretary for 
Posts and Telegraphe, 103, rue de (Grenelle, Paris, requires tenders 
for electric cables in 12 lote, 5 of which consist in the remaking of 
old cables, Papers by August 24th. 


Llandudno.— September 2nd. Supply and erection of 
battery, booster, &c., for the pier company. See “ Official Notices” 
August 9th. 


Marylebone.— August 27th. Coal (10,000 to 15,000 


tone) for the B.C. electricity works for six months. Forms of 


. tender from Town Clerk, Town Hall, Marylebone Lane, W. 


New Zealand.—The T.C. of Napier requires tenders for 
a complete electric lighting, tramway and power installation. 


New South Wales.—August 29th. The Newcastle 
Town Council requires tenders for one combined electric generating 
set, one switchboard, and other central station equipment. 


Oystermouth.—The U.D.C. is inviting applications from 
those willing to establieh an electrical undertaking there. See 
' Official Notices” August 9th. 


. Portugal.—^eptember 4th. The Camara Municipal do 
Concelho de Ovar is inviting tenders for the supply of electric light 
for the public and private lighting of Ovar. Conditions at once from 
the Bureau of the Camara Municipal do Concelho, Ovar.— Board 
of Tradi Journal. 


Queensland.—September 9th. The Deputy Postmaster- 
General requires tenders for the supply of lead - covered 
paper-insulated telephone cable, also various post and tele- 
graph stores, telegraph and telephone instruments, parts, &c. 
Specifications of the above, and of a number of other contracts for 
telegraph and telephone material, may be inspected at the office of 
the ELECTRICAL REVIEW. 


Queensland.—September 30th. The Postmaster-General 
requires tenders at Brisbane by September 30th for telephones, 
Leclanché cells, coin attachments, Edison- Lalande cells, resistance 
coils, battery pole changers, operator seta, &c. . 


South Africa.—The British and South African Export 
Gazette says that the East London Municipality bas instructed 
its London agents, Messrs. Dyer & Dyer, Ltd., 17, Aldermanbury, 
E.C., to obtain fresh tenders from British firms for the tramway 
material required in connection with the extension of the local 
tramway system. . i ; 

The Durban Municipality will shortly be in the market for rails 
and other tramway material. The London agents are Messrs. 
Webster, Steel & Co., 5, East India Avenue, Е.С. 


Sal ford.— Tenders will shortly be invited by the Tram- 
ways Committee (Mr. G. W. Holford, general manager) for cars of 
the single-truck double-deck type, with covers. 


" Southampton.—The Corporation require sundry under- 


ground cables, conduits and earthenware troughs. See Official 


Notices " to-day. 


Spain.—The municipal authorities of Mollet (province 
of Barcelona) have invited tenders for the concession for the 
electric lighting of the town. 


Stockport.—Angust 26th. Automatic point controllers 


for the T.C. Bee „Official Notices” August 2nd. 


Sweden.—September 15th and October Ist. The General 
Direction of the Canal and Waterworks at Trolhattan, Sweden, are 
inviting tenders until September 15th for the supply and erection 
of turbines of 10,000 H. p.; and until October 186 for three 350-x'w. 
continuous-current dynamos, a 4,800-ampere-hour bat of accu- 
mulators, four three-pbase alternators of 11,000-kitovolt-ampere 
capacity, 12 relays, regulators, switthbuards, &&. 


мыз к шы 
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Swinton and Pendlebury.— September 5th. E.L. 
wiring for the council offices and public baths at Swinton, and the 
n Hall at Pendlebury for the U.D.C. See Official Notices” 
to-day. 


Victoria.—January 7th, 1908. The Postmaster-General 
requires tenders at Victoria for 11 sections of a common- battery 
switchboard and 3,000 subacribers’ telephones and other apparatus 
for the telephone exchange at Windsor. 


Worksop.—September 4th. Low-tension cables, joint- 
boxes, &c., for the U.D.C. See “ Official Notices” to-day. 


CLOSED. 


Bolton.—The Electricity Committee has just accepted a 
oouple of tenders from the British Westinghouse Co., Ltd., for the 
supply of transformers and switchboards. 


Dublin. — The Corporation has accepted tenders as 


follows :— 
Ferranti, Ltd., for sub-station switchboards, 22,668, and feeder panels, £340. 
British Electric Transformer Co., for transformers, at £2,320. 


The Committee accepted the lowest tender in each case. 


Dundee.—Messrs. J. Mackersie & Co., Dundee, have 
secured the contract for the electrical work in connection with the 
additions to the central police station. The following have had 
their offers accepted for the tramway extension :— 

Tie-bars.— Bayliss, Jones & Rayliss. 

Rails.—Maclellan & Co., Glasgow. 

Points & crossings.—Hadtleld's Steel Foundry Со. 

Electric equipment.— The Forest City Electrie Co., the British Insulated 

and Helsby Cables Co., and the Allon Iron Co. 


Glasgow.—The T.C. bas now resolved to accept the 
tender of Mesers. Richardsons, Westgarth & Co., Ltd., for a 3, 000-K w. 
turbo-alternator set for Pinkston power station. 


Hampton.—The U.D.C. has accepted the tender of the 
Horsfall Destructor Co. for the provision of a refuse destructor. 


Huddersfield.—The Т.С. has accepted the tender of 
Messrs. E. Bould & Son, for the installation of the E.L. at the new 
secondary school for girls at Greenhead Hall. 


Manchester.—Messrs. Higginbottom & Mannock, Ltd.» 
Crown Ironworks, of West Gortoo, have received the order for 
8 electric passenger elevators, 6 electric goods lifts, and 4 hand 
hoista for the new Royal Infirmary at present in course of con- 
struction in Manchester. 


Portsmouth.—The E. L. Committee has accepted the 
tender of Messrs. Aiton & Co. for the supply of steam, exbaust and 
water pipes, &c., at £3,004, that of the British Thomson- Houston 
Co. for a high-tension switchboard, at £850, and that of the British 
Electric Transformer Co. for 6 transformers, at £66 each. 


Salford.—The T.C. has accepted the following tenders :— 


W. H. Keys. Trinidad bitumen and bitumen compound. 
Baxendale & Co.—Arc lamp globes. 

British Insulated & Helsby Cables, Ltd.—House fuse boxes. 
British Westinghous* Co.—Special car accessories. 

Edison & Swan United Electric Light Co.—-Gravity type ammeters. 


St. Albans.—The North Metropolitan Electric Power 
Supply Co. have placed an order with Messrs. Heenan & Froude, 
Ltd., for a refuse destructor, to ba erected in conjunction with the 
electric power station they are about to erect for the supply of 
electrical energy in the city and rural district of St. Albans. 


Sunderland.—The T.C. last week accepted the following 

tenders for work, &c., for Hylton Road station, aggregating £3,377 :— 

Electric Construction Co., Ltd., for motor and switchgear to drive the 
pneumatic equipm. nt of the deep well. 

Wallis Bros., Sunderland, pipework. 

British Westinghouse Electric Co., extra-hizh-tension awitehear. 

White Bros., for wiring to motors and for lighting extensions. 

India-rubber, Gutta-percha, and Telegraph Works Co., india-rubber insulated 


cable for stock. : 
E. J. Bhotton, painting arc lamp-posts. 
British Westinghouse Electrio Co., three power-factor indicators for three 


alternators. 

A new low tension feeder is to be laid from Messrs. Doxford’s 
western sub-station to the sub station at Messrs. Short Bros. ship- 
yard at a cost of £1,150, and the tender of the British Iusulated 
and Helgby Cables, Ltd., for the necessary cables has been accepted. 
The Albion Olay Co. are to supply the stoneware ducts. 

The Electricity Committee bas accepted the tenders of Mr. R. 
Blake and Mr. J. F. Potts for scrap metal. 


FORTHCOMING EVENT. 


Wednesday, er d е ee. Annual general meeting of the 


THE FRANCO- BRITISH EXHIBITION, 1908. 


PARTICULARS of the Franco-British Exhibition of Science, Arts 
and Industries, which is to be held at Shepherd’s Bush next year, 
are now in circulation. The Council of the Institution of Electrical 
Engineers has agreed that the Institution shall co-operate in 
organising the Electrical Engineering Section, of which the Presi- 
dent, Dr. R. T. Glazebrook, is the chairman. At present about 
100,000 sq. ft. has been allotted for the whole of the eight sections 
into which tbe engineering group is divided, and inquiries are now 
on foot to ascertain the probable space and facilities likely to be 
required by Electrical Engineering. 

. We extract the following particulars of the proposed classifica- 
tion of exhibits from the prospectus before us :— 

CLASSIFICATION OF EXHIBITS AND ARRANGEMENT OF GROUPS. 

Liberal Arts. 

Mathematical and scientific instrumenta. 

Engineering and Shippiny. 

All branches of engineering will be illustrated. Oonstructional, 
mechanical, gas, electrical, mining, metallurgical, marine and ship- 
building. Exhibits will include materials of construction, plant 
and processes; methods of generating power; steam, gas and elec- 
trical working of mines and quarries, ores and minerals; methods 
of manufacturing iron, steel and other metals; steam and gas 
engines. 

Electric motors and utilisation of electricity, telegraphy and 
telephony ; electric and gas lighting; models, plans and drawings 
relating to docks, harbours and works of construction; to warships 
and merchant ships; motors, machinery and machine tools. 
Shipping will include exhibits of the great passenger steamship 
lines, cargo steamers, cross-chaunel and coastiog steamers, &c.; 


material and equipment of ships; armament and equipment of | 


warships, including guns, gun mountings, submarine mines, loco- 
motive torpedoes, and special mechanical appliances. 


Transportation. 
Carriages, wheelwrights’ work, motor-cars and cycles; road 


vehicles; saddlery and harness; railway and tramway plant; in- 
land navigation; aerial navigation. 


Decoration and Furnishing. 


Apparatas and processes for hesting and ventilation; apparatus 
and methods (not electrical) for lighting. 


Various Industries. 
India-rubber and gutta-percha industries. 


In L'Electricien for August 17th we read that the electrical 
classification is to be identical with that adopted for the Paris 
Exhibition of 1900, with the additional inclusion of Class 15. It 
is given thus :— 


Group V.— Electricity and Instruments of Precision. 


Class 15.—Iastruments of Precision. 

Class 23.— Production and Mechanical Utilisation of Electricity. 
Class 24.— Blectrochemistry. 

Class 25.—Electric Lighting. 

Class 26.—Telegraphy and Telephony. 

Class 27.— Various Applications of Electricity. 


NOTES. 


Chemical Examination of Government Purchases. 
—-Iathe course of the report of the principal chemist upon the work 
of the Government laboratory during the year ended March 31st, 
1907, reference is made to the examination of samples submitted 
by Government departments of goods purchased by them. The 
samples examined for the Post Office included 85 of creosote oil 
for preserving telegraph posta, and 18 per cent. of these were found 
unsuitable for the purpose. In addition to these, the department 
submitted for analysis battery materials and general stores, ioclud- 
ing zinc, tin, lead, brass, Germen silver, &c. The India Office also 
forwarded for examination 137 samples of engine, dynamo, cylinder 
and other mineral lubricating oils, together with 94 samples of 
steel, copper, zine, tin, antimony, aluminium and other metals. 


Thomson-Houston v. Westinghouse Controller 
Patents.—It is stated that the Compagnie Francaise de Thomson- 
Houston instituted a patent process last year against the Société 
Westinghouse, in regard to the alleged imitation of a controller for 
motors for tramways on the Wight and Potter system. This 
method, it was contended, was protected by a Swedish patent and 
by a French patent of July 30th, 1892. The French Courts have 
now dismissed the action. In the course of the judgment it wae 
held that the patent fees in Sweden had not been paid since 
October 15th, 1897, and that, therefore, ipso facto, the patent 
became void both in Sweden and in France from that time. Оа ће 
other band, the Courte refused to grant the counterclaim made by 
the Westinghouse Cu. for £25,000, as damages for unjust action, 
but Ве Thomson-Honston Сб. was ordered to pay the whole costs 
of the proceedings. 


— a 
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Water Power in Switzerland.— An ancient scheme for 
utilising the water power of the Rhine, near Laufenburg, is now 
making a little progress, sand English names are aescciated with it. 
The question goes bark to 1891, when the Swiss Compressed Air 
and Electricity Co., of Berne, applied, through Engineer Trautweiler, 
for a concession to establish a hydro-electric plant, it being 
intended to construct a tunnel canal for the water, which would 
have yielded 5,000 н.р. At the same time a second project, due to 
the English engineer, Mr. Dierden, was put forward, proposing to 
dam the Laufen in connection with the rocky chasm below the 
Rbine rapids. On inquiry the author of the latter scheme is 
said to have proved to be Mr. Z. de Ferranti, who placed himself in 
communication with the Felten & Guilleaume Co. on the subject. 
This particular proposal met with approval, and in 1899 the Com- 
preesed Air Co., the Felten & Guilleaume Co., and Mr. Ferranti 
united forces in the submiesion of & joint application for a conces- 
sion on the basis of the Ferranti scheme, which contemplated the 
utilisation of 26,C00 н.р. Since then considerable delay has 
occurred owing, among other matters, to the fact that the Rhine at 
the spot concerned belongs half to the Swiss Canton of Aargau and 
half to the Grand Duchy of Baden. Eventually both these States 
granted the concession, which bears the date of July 30th, 1906. 
The formal deeds were handed over on payment of a single sum 
of 45, 700 last December for the concession, on the basis of 4s. per 
horse-power to be obtained, and it is now proposed to form a com- 
pany, 16 years from the initiation of the scheme, tocarry it into effect. 


Electric Shock Fatalities —Оп 15th inst. an inquest 
was held at Newcastle concerning the death of John Allan, aged 
43, who lost his life early last week through electric shock. From 
the evidence of a fellow worker, it appears that Allan was а charge- 
man in the Bothal Yard Seam at Ashiogton, and, going to attend an 
electric pump, found a cable hanging from the roof. Deceased lifted 
the cable, and immediately shouted. Witness got Allan loosed 
from the cable, and he fell. Thomas McKie, electrical engineer at 
the colliery, said that on Monday morning last week the cable was 
examined by eye. Since the accident he had examined it, and 
found the insulation damaged. He thought it could only have 
occurred by the electric current leaking from one core of the three- 
core cable. The indicator in the power station showed no signs of 
leakage at the time. The outside covering of the cable was burnt 
for 14 in. Deceased left a widow and seven children. 


Industrial Spirit in Manufacturing Works.—The 
report of the principal chemist upon the work of the Government 
laboratory during the year ended March 31st, 1907, refers to the 
production and use of ordinary and industrial methylated spirit for 
manufacturing purposes. It appears that, out of a total quantity 
of 2,468,619 gallons of industrial spirit used in the financial 
year, 10,800 gallons were employed in connection with the manu- 
facture of electric lamp filaments, 2,042 gallons in respect of the 
making of electric cables, &c, and 13,269 gallons in regard to the 
output of incandescent gas mantles. The report shows an increase 
last year of 306,600 gallons in the out-turn of industrial or manufac- 
turing spirit as compared with 1905-6, aud of 283,600 gallons as 
contrasted with 1904-5, the actual figures being 2,445,600 gallons, 
2,139,000 gallons and 2,162.000 gallons in the three years respec- 
tively. The augmentation is attributed to tbe altered conditions 
which came into force on October 1st, 1926, and which allow alcohol 
intended for use in arts and manufactures (now termed industrial 
methylated spirits) to be denatured with 5 per cent. of wood naphtha 
instead of the 10 per cent. formerly required to be added to the 
ordinary unmineralised methylated spirit used for manufacturing 
purposes, It is believed that the advantages of the new spirit are 
fully appreciated by manufacturers, and that the decrease in price 
as well as the greater purity of this alcohol, in consequence of the 
new regulations, will lead to its increasing employ ment in industrial 
operations in the future. 


Masters v. Men.—It has been said that the best 
guarantee for the preservation of peace is to be always fully pre- 
pared for war, and the truth of this saying would appear to have 
been demonstrated during the past week. Before the great engi- 
neering strike some ten years ago there was а lack of co-operation 
among the employers of the country, who were, therefore, to some 
extent at the mercy of the powerful organisations of the workmen's 
trade unions. Matters are, however, differentto-day ; much as the 
masters were previously opposed to trade union methods, they were 
forced to adopt the weapons of trade unionism in order to fight 
trade unionists on terms of equality. Since the acceptance of the 
terms of settlement we have had comparative peace in industrial 
circles, and the prompt action of the Employers' Federation has no 
doubt this week nipped in the bud the guerrilla tactics of the trade 
unionists, and so prevented a small strike from developing into one 
of serious proportions. 

In times past when there happened to be a dispute between an 

employer and a section of his workmen, it was the orthodox 
practice of the trade union authorities to call out the whole of their 
members; and attempt, if possible, to bring about a general stoppage 
of work all over the country. This time the tables have been 
turned by the Employers' Federation adopting these very tactics. 
It epee that a small number of caulkera, about 32 in all, struck 
work at the shipyard of Sir W. G. Armstrong, Whitworth & Co., at 
Walker-on-Tyne, the cause of the dispute being that certain appren- 
ticezplaters were employed on work which the strikers considered 
to be caulker's work. 

The’ fino lines of demarcation which exist between the men 
employed on ship building may appear to an outsider to be almost 
ridiculous. Thus, aman may lay pra but he must not caulk 
them; another man may drill a hole of a certain size, but beyond 


that he must not go; another man may lay or erect boards of a 
certain thickness, but beyond that he is trenching on the trade of 
the carpenters; one man may run a lead pipe, but must draw the 
line at running an iron pipe, and it is anice point as to which trade 
should be employed to connect an iron and a lead pipe together, 
and so on. 

Now, according to an agreement made between the Boilermakers’ 
Society and the Shipbuilding Employers’ Federation in December, 
1901, it was agreed that an apprentice could be put upon various 
classes of work at the discretion of the employer, but that an 
apprentice was not to belong to any trade soc'ety (except for the 

urpose of benefit), nor to be interfered with by any trade society. 

he employers' view is that the caulkers, by interfering with the 
apprentices' work, are breaking the terms of the above agreement, 
acd also by leaving work without first submitting the matter in 
dispute for settlement by reccynised associations in accordance with 
agreement. The employers, therefore, acting in concert, have 
notices in works throughout the kingdom to the effect that the 
services of all members of the Boilermakers’ Society employed in 
federated shipyards shall be dispensed with after Saturday, 
August 24th, unless some settlement is arrived at in the meantime. 
This notice will affect over 50,000 men. 

There is, happily, some prospect of the matter being settled 
within a few days, and negotiations are at present being carried on 
with this object. 

The version of the Boilermakers’ Society is that the employers 
abolished the old agreement whlch existed between them, and that 
no agreement is at present in force. They further state that they 
tried on four successive days to get the matter amicably settled, 
but were unsuccessful. 

According, however, to the circular dated the 19th inst. from the 
general aecretary of the men's society, he is quite willing to 
instruct the men to resume work pending an inquiry, if the 
representatives of Sir W. G. Armstrong, Whitworth & Co. will 
bave the cause of the dispute fully inquired into. 

This is where the matter stands at the moment of writing, and 
it is pretty safe to say that, iu view of this, there is little doubt 
that an amicable settlement will be arrived at shortly, and 
perhaps it is equally safe to say that in that event the prompt 
settlement will have been due to the trade unionist tactics of the 
Employers’ Federation. 


Extension of the Engineering Departments at 
University College, London.—We are informed that when the 
new session opens, on October let, the extensions to each of the 
Engineering Departments at University College will be completed. 
By the removal of University College School to Hampstead, the 
south wing of the College buildings, that bas hitherto been utilised 
for that School, is set free for University purposes. The plans for 
the alteration and adaptation of this wing for University purposes 
were prepared early in the year, and almost on the very day that 
the schoolconcluded its work, the builders began operations so ag to 
complete the work in time for the session 1907 8. | 

The chief features of the extensions are as follows. In the 
Mechanical Engineering Department, which is under the direction 
of Prof. J. D. Cormack, a new Hydraulic Laboratory will be pro- 
vided in the basement, and also additional space for experimental 
work in Mechanical Engineering during the second and third 
years. A separate Laboratory will be set aside for research work, 
thereby leaving the main laboratory entirely free for undergraduate 
work. 

In the Department of Electrical Engineering, which is under the 


direction of Prof. J. A. Fleming, the present lecture room which 


faces on Gower Street will be replaced by a large new lecture room 
with a small demonstration class room adjoining it, which will lace 
South, and be entirely removed from the noise of traffic. The old 
lecture room will be fitted up as an experimental room for 
advanced studente. The Electrical Engineering Department will 
also obtain a fine research laboratory with apparatus and prepara- 
tion rooms adjoining. 

The Department of Applied Mathematics under Prof. Karl 
Pearson, which is immediately above the Electrica] Engineering 
Department, will also receive considerable extensions, thereby 
setting free the existing accommodation for the work of engineer- 
ing students, and providing new accommodation for those taking 
civil and municipal engineering. The extensions to the Department 
of Applied Mathematics will also provide two special research 
laboratories, and will afford ample accommodation for the 
important work being carried on in the Galton  Eugenics 
Laboratory. 

This laboratory, which has hitherto been temporarily housed at 
No. 88, Gower Street, will, from October 18, continue its work in the 
College buildings under the direct supervision of Prof. Karl Pearson. 

On the second floor extensions will be made to the drawing 
office, which will make it possible to reserve benches for the sole 
use of eachof the students working therein. By a convenient arrange- 
ment a small demonstration class room will lead ovt of the drawing 
office, in which special problems can be dealt with for small groups 
of students in a manner that the accommodation of the past has not 
made possible. | 

Adjoining the drawing office will be a large museum of apparatus 
and diagrams. Many of the leading engineering firms have 
already presented apparatus for exhibition in this museum. 

Hardly less important to the student of engineering is the pro- 
vision of entirely new nccommodation for the Department of 
Geology. Under the direction of Prof. E. J. Garwood, this depart- 
ment provides special courses, supplemented by practical work, for 
engineering studente. It will now be provided with a handsome 
museum, a research room, and А lecture room suitably equipped 
with lantern apparatus. 
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In addition to these improvements, a large room of 50 x 20 ft. 
has been set aside for the use of the Students’ Engineering 
Society, of which Sir Alexander Kennedy was the fourder. 
This society organises meetings, with lantern demonstrations, on 
special topics interesting to engineering students, and also arranges 
visits to works both at home and abroad. 

Among the other new advantages which will accrue to the 
students in the engineering departments, as well as to other 
students of the College, are to be mentioned the Jarge gymnasium 
now available for college purposes, and the athletic ground at 
Perivale that has recently been purchased by friends of the 
collegé for members of the Students’ Union Societies. 

It may be useful to intending students to add that the fees 
have been re-arranged under a scheme which provides a composi- 
tion fee of 120 guincas for the complete three yeara’ course in any 
one of the branches of mechanical, electrical, municipal or civil 
engineering, this fee being payable in three instalments of 45, 40 
and 35 guineas. 


Worcester Polytechnic Institute, U.S.A.—In our 
issue of July 13th, 1906, p. 79, we gave a description and plan of 
the new electrical engineering laboratory of the Worcester 
Polytechnic Institute, U.S.A. This huge laboratory, the contract 
for the building for which, without equipment, was let for 
£25,000, is now approaching completion. The main laboratory 
measures 200 ft. x 55 ft., and has three galleries, making in alla 
floor area of 19,400 sq. ft., and a volume of about 400,000 cb. ft.; it 
is thus by far the largest electrical engineering laboratory in the 
world. It is provided with a power plant of 600 R. p., and equipped 
with 2,000 lamps and 25 motors, aggregating 350 H.P., in addition 
to the experimental plant. The latter comprises some 50 
generators and motors, from 300 н.р. to 1 H.P., having an aggregate 
capacity of 2,000 н.р., with 40 transformers, of which one gives 
500,000 volts, and two othere, of 1C0-Kw. capacity each, give 
200,000 volts. Special interest attaches to the excepticnally com- 
plete equipment for experimenting with eiectric railway apparatus ; 
besides & costly testing plant, on which an actual car.can be 
mounted, and the acceleration, power, tractive effort, &c., deter- 
mined, lines of electric railway are provided, in connection with 
the local railways, and a complete four-motor bogie car. The 
equipment as a whole is unique in point of magnitude and 
completeness. 


The Disadvantage of Too Much Specialisation.— 
" In these days when so much has been said about: specialisation 
and about the necessity for any young man in the technical field to 
devcts himself exclusively to a certain branch, it may be well to 
accentuate the point that specialisation may be carried too far. 
The man who becomes too one-sided in his work may be useful to a 
less extent than he would have been had he, while making a par- 
ticular study of a special field, devoted some time to broaden his 
intellect in various ways. The truly great men of this, as well as 
former ages, are men who have not confined themselves to a small 
sphere of usefulness. It is true that it will not do to divide one’s 
interests between too many things atatime. Do one thing at a 
time, and do it well, but do not think that the time bas come when 
general information in regard to all the things that surround us in 
life is useless simply because it is not possible to become a master 
of all the arts. Perhaps, on the other hand, there never was a time 
when the man with a broad view had a greater chance. The 
specialisation in all lines of industry has limited the opportunities 
for the development of men of varied experiences, but such men 
are necessary for the executive positions. There is for this reason 
& premium on the services of the man who has been able to acquire 
a general, even if limited, knowledge of the industries, the business 
and other conditions outside of his own branch; and because such 
knowledge is becoming more scarce, as the specialisation becomes 
more systematised,'there is all the more reason for not being deluded 
by the general outcry that a man to be truly successful must be a 
specialist. To a certain limit the man who is a specialist, and 
nothing but a specialist, is more successful than his fellow-workers ; 
but this is in the secondary positions, when he is working under 
the guidance of men who can supplement his lack of general deve- 
lopment. When the moment comes that the place of managing 
the whole concern is to be filled, the specialist is left where he is, 
because he is filling his present place so exceeding well, and the 
man who never was thought much of where but one of his many 


faculties came into play, is promoted to the place where he can | 


give full sway to his general knowledge and his varied їпбегөзї#; 
and the specialist who in his one-sidedness thinks that he was the 
person logically fit for the promotion, thinks himself badly ignored 
and his ability misunderstood; he does not realise that with all 
our specialisation the ‘all around man’ still holds his own.”— 
Machinery, New York. 


A Portable Pyrometer.—In manufacturing prccesses 
and in metallurgical work molten metals and alloys are extensively 
employed, especially for the making of castings for moulds, and it 
is of the utmost importance that the metals be mixed, alloyed and 
poured at the proper temperature in order to obtain the best 
resulte. For this purpose the under-described pyrometer is of great 
utility for every-day shop practice. The complete outfit consists of 
a portable indicating ins'rument connected to a special thermo- 
electric couple, the two electrodes of which are disconnected and 
left without insulation. When the tips of these elements are 
slightly immersed into the molten metal, an electric connection is 
made, and the reading on the instrument will be the same as if the 
couple had been o lly joined. In this manner the tips of the 
elements assume the tempersture of the molten metal almost 


immediately, the time-lag error being practically eliminated. Asthe 
tip becomes worn away, no alteration is made to the reading until 
the element is finally too short for use and afresh one has to be 
inserted. These instruments are being successfully used by a large 
number of manufacturers, and are made by Mr. W. H. Bristol, 
45, Vesey Street, New York City.— Electrochemical and Mctallurgical 
Industry, Vol. V., No. 7. 


Electrochemical Notes.— TE LASZCZYNSKI COPPER 
Process.—A description has appeared from the pen of Herr W. 
Stoeger, of Vienna, in a recent issue of the Легке de l’Electrochimte 
of the Laszezynski process for the electrolytic extraction of copper 
from its ores, which is being worked at the Miedzianka copper 
mines in Коввіап Poland. At the present time the factory is only 
capable of turning out about 100 kg. of copper per day, a waterfall 
of 50 H.P. being available, of which only some 15 н.р. is utilised. 
The ores found in the mine vary in their copper content from 15 
to 45 per cent. They are, first of all, roasted to convert them into 
& mixture of sulphate and oxide. It has been found, however, that 
the ordinary copper pyrites oven does not act satisfactorily, as it 
leaves a certain quantity of the copper sulphide unoxidised, and 
the sulphide is insoluble in the sulphuric acid used in a later stage 
of the process. The minerals under treatment are, therefore, 
reduced to powder in suitable mills, mixed with 5 per cent. of clay, 
and a sufficient quantity of water to render them pasty, and the 
whole is compressed into briquettes in machines closely resembiing 
those employed by brickmakers. In this manner briquettes are 
obtained which are so porous that they can easily be dried, become 
thorcuzhly oxidised, and give no trouble when being ground again 
before di:solution in the acid. In order to dry them they are 
brought into the outer part of the roasting kilns, where they are 
exposed to the heat of the combustion products from the roasting 
operation. The briquettes are next roasted until the sulphides are 
entirely converted into oxides and sulphates. After the roasting 
prccess the briquettes are powdered again. The resulting powder is 
introduced into a wooden vessel and mixed with the electrolyte 
recovered from a previous operation. This liquid, which contains 
about 7 per cent. of sulphuric acid, has enough water added to it 
to replace the quantity lost by evaporation during electrolysis, and 
to make the whole sufficiently fluid. The solution fiaally obtained 
contains about 5 per cent. of copperand 1 per cent. of free sulphuric 
acid. It is passed through a filter-press in order to remove insoluble 
matter and run into the electrolyticcells. These cells are composed 
of lead-lined wooden boxes each containing nine anodes of pure 
lead covered with & thick layer of cotton cloth (which is the 
essential feature of the Laszczynski process), and also eight cathodes 
of pure copper. Between the electrodes wooden agitators are 
placed and are kept in constant motion during tbe whole of the 
electrolysis. Agitation produced by blowing a current of air into 
the liquid has been found less satisfactory. Current is used at a 
voltage of between 2:25 and 2°5 per cell. It is stated that the 
amount of copper deposited is 1:10 grammes per ampere-hour, very 
nearly the theorctical yield. Each cell contains about 1 cubic 
metre cf liquid, and all but 1 or 1:5 per cent. of the copper con- 
tained in it is deposited in 35 or 36 hours. The residual electro- 
lyte is used in the manner already described for the treatment of 
fresh material, and the cells are filled again until the deposit of 
copper on the cathodes is 20 or 30 mm. thick, when new cathodes are 
inserted. It is stated that the copper obtained is almost chemi- 
cally pure, at least equally pure with the copper manufactured in 
electrolytic refining works. The Laezczynski process is also used at a 
place in the territory of Semipalatinsk, in Siberia, where the ore 
contains only about 5 per cent. of copper. No details are available 
in the latter case, because, although the process has been patented, 
the factory has been erected in an uninhabited region 700 kilo- 
metres distant from the nearest railway station, in order that certain 
sectet details may not be divulged. 


ELECTROLYSIS BY ALTERNATING CUBRENTS.—As a result of an 
exbaustive study of the corrosion of lead by alternating currents, 
the following conclusions have been arrived at. For alternating 
currents the action is by no means as complete or rapid as with 
direct currente, and the results cannot be determined by any 
simple formula The action of one pole does not exactly 
compeneate that of the other as the current is reversed, but there 
remains over a difference never amounting to more than 0:5 
cent. of the effect produced bya direct current of the same intensity. 
The electrolytic action of the current varies very considerably with 
the nature of the electrolyte, nitrates and fertilisers having the 
greatest corrosive action. Asa rule, lead is more readily attacked 
than iron. In general the conditions met with in the neighbour- 
hood of buried lead-covered cables are such as cause a complete 
independence of the rate of corrosion and current density, provided 
that no increase of temperature sets in. As a rule, the corrosion 
increases as the frequency of the alternation decreases. It is quite 
impossible to protect cables by embedding them in such substances 
as concrete, as hes been pointed out previously, but good results 
can be obtained in another manner. By coupling up witha plate 
of zinc, the lead becomes the negative pole of a local current, and 
at the same time is almost completely protected from the action of 
alternating currents, only a small amount of purely chemical corro- 
sion being able to set in.— Легис Г Eletrochimic et d Electrometallurgie, 


J une, 1907. 


Appointments Vacant.—Demonstrator (£130), also 
lecture and laboratory assistant (21s.), for the Heriot- Watt College, 
Edinburgh; teacher of motor engineering for Woolwich Poly- 
technic; three shift assistants (£104), АО premium pupil аё 


Accrington. 


3 ; * 
Ы Li 
M 2 
i ^ d 


310 


THE ELECTRICAL REVIEW.  [Vol.61. No. 1,552, Aveusr 23, 1907. 


New Bastian Lamp.—We recently had an opportunity 
of inspecting, at the works of ''Sineplat, Ltd.,” the latest form of 
the Bastian mercury vapour lamp, which is incidentally referred to 
in an article elsewhere in this issue. The accompanying illus- 
tration, which came to hand after ourother pages were made up, shows 
its construction. This lamp takes about 500 watts at 200 or 220 
volta, and the lamp tube is about 28 in. long, so that the light- 
emitting surface is of large area. In former types the incandescent 
lamps were connected in parallel with the mercury vapour lamp, thus 
increasing the current required; in this case, however, after the 
lamp has been started oh a small external resistance, the latter is 


Bastian MERCURY-VAPOUR LAMP. 


cut out and replaced by the glow lamps, so that their use 
does not lower the efficiency of the combination. The lamp 
starts up instantly, when the cord is pulled to tilt the 
tube. The light is remarkably free from shadows, and effec- 
tively lights a large area, the candle-power, so far as it 
is practicable to measure it, being greater than that of an arc lamp 
of equivalent watts, while no trimming or other attention is re- 
quired during its life. The quality of the licht, with the glow 
lamps in circuit, is very nearly white, the ghastly effects of the 
pure mercury vapour lamp being absent. The e room in the 
same building in which the manufacture of the Sineplat leading-in 
wires (for which large orders ate already in hand) is carried on, is 
illuminated with six of the earlier type of Bastian lamp, with 
excellent effect. 


British Association Report on Electrical Standards, 
—The following letter came to hand too late for inclusion in our 
“ Correspondence " columns :— . 

"In Appendix I to the above report, published in. your last 
number (p. 255), І am credited with having submitted for testing at 
the National Physical Laboratory some Weston cadmium cells 
made according to the provisional specification issued by that 
Institution two years ago. The report should have stated that these 
cells were sent from the Central Technical College, and were set up 
by Mr. J. A. Badd, A.C G.I., Honorary Demonstrator in the Elec- 
trical Engineering Department. 

“ London, August 21st. ; 
“T. MATHER." 


Experiments on Wind-Power.—Although, for any 
P requiring a more or less continuous supply of power, the 
wind is a wholly unsuitable source of energy, there are nevertheless 
many cases in which it can be utilised with advantage. Even if it 
has to be supplemented by a stand-by such as an oil engine, and 
worked in conjunction with a storage battery (which is generally an 
indispensable adjunct), wind-power may prove a source of economy. 
A few results derived from a series of experiments which has been 
carried on for some years by the Danish Government may therefore 
be of interest; it will be recalled that we published an article by 
Dr. Gradenwitz on the subject in our issue of December 16th, 
1904, p. 973, in which the valuable resulta of the earlier experiments 
were described. 

The velocities of the wind which are practically utilisable lie 
between 4 and 16 m. per second, and the motor must be 80 constructed 
as to adapt itself automatically to all conditions, including storms. 
It has been found that a motor with only four wings is the best, 
and that if the surface of the wings in square metres is s, the 
velocity of the wind v in metres per second, and the output in 
horse-power is w, then w = 1'25 s v'. Thus for a surface of 12 m?., 
with velocities of 4, 6, 8 and 10 ю /вес., the power available is 
0:625, 2, 5 and 10 н.р. At the experimental station of Askow, with 


а petrol-motor as stand-by and a storage battery, an installation of 


450 glow lamps has been successfully run for two years, at a fair 
profit even atter allowing for interest and sinking fund charges on 
a 25-year basis. We are indebted to the Revue Industrielle for 
these particulars. 


. Institution and Lecture Notes.— ASSOCIATION OF 
ENGINEERS-IN-CHanGE.—Mr. W. H. Patchell, M. Inst. C. E., 
MI. Mech. E., and M. I. E. E., is the president-elect of this Associa- 
tion, and he will deliver his address on November 13th. 


OUR PERSONAL COLUMN. 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The staff of the York- 
shire Electric Power Co. have presented Mr. RicHARD L. Jommx- 
STON, assistant station superintendent, with a handsome case of 
cutlery on the occasion of his marriage. 

The employés at the Wallasey U.D.C. electricity works on 
August 15th presented a photograph of himself and the staff, and a 
gold and pearl breast pin, to Mr. J. A. CROWTHER, engineer and 
manager, ав a token of esteem. 

Mr. C. D. GREENBALGH, chief engineer at Wakefield, has been 
appointed to the post of working assistant at Malvern. Mr. C. 8. 
ANSCOMB, of the Cleveland and Durham power station at Bishop 
Auckland, has been appointed as shift engineer in place of Mr. W. 
Burge, who is leaving Wakefield to join the staff of Mesers. 
Reyrolle & Co., of Hebburn-on-Tyne. 


Tramway Officials.—The officials and employés of the 
Nottingham Corporation Tramways held a smoking concert at the 
Poultry Hotel on 15th inst., at which chíef motor inspector Mr. W. 
GRIFFITHS, who is leaving the city, was presented with a memento 
of his seven years’ service. The gift took the form of a gold watch 
subscribed for by the officials and employés, and a gold and diamond 
brooch for Mrs. Griffiths, also a gold chain and medallion subscribed 
for by the inspectors and office staff, and lastly a framed photograph 
of himself and a few friends, given by a fellow workman. The 
general manager, Мг. Aldworth, wrote expressing regret at his 
inability to attend, and paid the guest of the evening a high tribute. 
The respective presentations were made by Mr. Boot, Mr. Morley, 
and Mr. Husbands. Mr. Griffiths suitably acknowledged. 


General.—We are informed that Messrs. Тноз. L. 
MILLER and ADRIAN CoLutins, practising in London at 61, Old 
Broad Street, under the style of Miller & Collins, have dissolved 
partnership. Messrs, T. L. Miller & Wilson, consulting engineers, 
of 1, Crosshall Street, Liverpool, and 19, Brazennose Street, Man- 
chester, have taken into partnership Mr. Henry Villiers Pegg, 
A.M.Inst.C.E., and have opened an office at 47-48, Scottish 
Temperance Insurance Buildings, Donegal Square, Belfast. They 
ie in future practise under the style of T. L. Miller, Wilson and 

eg. ° 

We read in the Morning Advertiser that Mr. T. W. STRATFORD- 
ANDREWS, managing director of the Indo-European Telegraph Co., 
has been presented by the Tear of Russia with a gold cigarette 
case, with the Imperial initials set in jewels, in recognition of 
services rendered to the Russian Government in connection with 
the telegraph service between thís country and South Russia. 


Obituary.—Irv.Jouw Kerr.—The Times records the 
death of Rev. Joun Kerr, F. R. S., who retired five years ago from 
the position, which he had held for 44 years, of lecturer on mathe- 
matics in the Glasgow Trainiog College of the United Free Church. 
“He was a devoted student of natural science, especially those 
branches of the subject known as electro-optics and magneto-optics, 
and, besides communications to different meetings of the British 
Association, he was the author of scientific papers of exceptional 
merit written between 1875 and 1894. In 1898 Dr. Kerr received 
the gold medal of the Royal Society as the author of important 
experimental researches in the optical relations of electricity and 
magnetism.” He was 83 years of age. 

Sm Davip Evans, whose death occurred last week, was a director 
of Callender's Cable and Construction Co., Ltd. 

We regret to record the death of Mr. Josera Kiscarp, of 
Kincaid, Waller, Manville & Dawson, consulting engineers, of 
Westminster, which occurred on 20th inst. Mr Kincaid was in hif 
73rd year. К 


NEW COMPANIES REGISTERED. 


L’Estrange & Нау, Ltd. (94,529).— This company was 
registered on August 9th, with a capital of £10,000 in £1 shares (5,000 preference), 
to take over the business of a consulting engineer, electrician, dealer in 
repairer of and instructor in the use and management of motors of all kinds, and 
proprietor of motor garage, carried on by A. Н. С. L'Estrange at 7, Arundel 
Street, Strand, W. C., 21, Bride Lane, E. C., and the Mews at 149, Dorset Road, 
Clapham Road, S. W., and to adopt an agreement with the said vendor. The 
firsteubscribers (each with one share) are :—Erroll, Peer, Slains Castle, Aberdeen- 
shire; A. L'Estrange, The Clock House, Arundel Street, Strand, W.C.; B. 
Hav, Slains Castle, Aberdeenshire, consulting engineer; Major W. G. Phibbs, 
25, Parkside, Knightsbridge, S. W.; C. Bent, 115, Mellison Road, Tooting, S. W., 
motor engineer; W. P. Smith. 23, Benedict ad, Brixton, 8.W., motor 
engineer; and P. C. Atkins, 81, Cannon Street, E.C., solicitor. No initial public 
issue. The first directors are A. H. C. L'Estrange and Lieut. the Hon. 8. M. A. J. 
Hay (permanent managing directors, special qualification £2,500 of the shares 
allotted to them). Qualification of ordinary directors 250 shares; remuneration 
of A. H. C. L'Estrange £300 per annum and 10 per cent. of the surplus net 
profits remaining after 6 per cent. dividend has been peid on the preference 
shares; of Lieut. the Hon. 8. M. A. J. Hav £150 per annum and 6 per cent. of 
the surplus net profits remaining after such 6 per cent. їз paid. Registered 
office, The Clock House, Arundel Street, Ү.С. 
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G. A. Steinthal and Boydell, Ltd. (94,610).—Tais comp ny 
was registered on August 16th, with a capital of £5,000 in £1 shares (2,00) 6 per 
cent, cumulative preference), to acquire the business of electrical enzineers 
and contractors carried on by W. P. Steinthal, at 41, Piccadilly, Bradford, and 
at IB, Cooper Street, Manchester, as G A. Steinthal,“ and to carry on the 
same and the business of suppliers of electricity and electric, magnetic, galvanic 
and other apparatus, Kc. The first subscribers (each with one share) are :-— 
W. P. Steinthal, 41, Piccadilly, Bradford, electrical engineer; Н. M. Boydell, 
Hale, Chester, electrical engineer; J. Н. Boydell, 83, Market street, Manchester, 
merchant tailor: W. R. Clarke, 26, Brown street, Manchester, chartered account- 
ant; E. F. Steinthal, 53, Whitworth Street, Manchester, merchant; F. Zimmern, 
58, Whitworth Street, Manchester, merchant; and E. Leonard, 21, Keppel Road, 
Chorlton- um- Hardy, electrical engineer. No initial public issue. The number 
of directors is not to be less than three or more than seven: the first are 
W. P. Steinthal and H. M. Steinthal (managing directors) and J. H. Boydell. 
W. P. Steinthal is chairman; qualification, £.00 shares or stock; remunera- 
Моп (except managing directors) as fixed by the company. 


`8. Н. Heywood & Co., Ltd. (94.580).— This company was 


registered on August 18th, with a capital of £12,000 in EI shares, to acquire the | 


business of mechanical, electrical and hydraulic engineers carried on by З. H. 
Heywood and H. W. Heywood at 37a, Fountain Street, Manchester, and at the 
Standard Works, Reddish, Lancs., ав ‘У. H. Heywood,” and to carry on the 
same and the business of electricians, suppliers of electricity for light, heat, 
motive-power or otherwise, manutacturers of electrical apparatus, &c. The 
first subscribers (each with one share) are:-—H. W. Heywood, 4, Union Street, 
Stretford, engineer; 8. H. Heywood, 5, Stanley Mount, Brooklands, Man- 
chester, engineer; Mrs. B. E. Heywood, 8, Union Street, Stretford; Mrs. E. 
Heywood, 5, Stanley Mount, Brooklands, Manchester; T. Valentine, 17, Church 
Road, Clevedon, Manchester, cashier; J. H. Ashworth, 171, Coal Clough Lane, 
Burnley, chartered &ocountant; H. 8. Campbell, 14, Brockenhurst Street, 
Burnley, accountant. No initial public issue. The number of directors is not 
to be less than two or more than tive; the first are 9. H. Heywood and H. W. 
Heywood: qualification, £100; remuneration as fixed by the company. 
Registered office, Standard Works, Reddish, Lancs. 


Spagnoletti, Ltd. (94,447).—This company was registered on 
August Ist, with a capital of £20,000 in £1 shares. to acquire the business of an 
electrical and mechanical engineer and manufacturer, carried on by J. E. 
Spagnoletti, at Goldhawk Works, Goldhawk Road, Shepherd's Bush, W., as 
J. E. Spagnoletti & Co., to adopt an agreement between J. E. Spagnoletti, of the 
first part, H. M. Bayly of the second part, J. Lawrence of the third part, 
G. J. L. Nicholson of the fourth part, and W. E. Harrington of the fifth part, 
whereby the said J. E. Spagnoletti agrees to sell the said business to W. E. 
Harrington, and to carry on the business of mechanical, mioing and general 
engineers, builders, electricians, dealers in oils, generators, accuinulators and 
suppliers of electricity for light, heat and power, Ke. The first subscribers (each 
with one share) are:—J. E. Spagnoletti, Goldhawk Works, Goldhawk Road, 
Shepherd's Bush, W., engineer; H. M. Bayly, 20, Addison Road, Bedford 
Park, W., electrical engineer; G. J. Lothian Nicholson, Albany Chambers, 
York Street, Westminster, electrical engineer; \У. 8. Fire, 14, Roxwell Road, 
Shepherd's Bush, W., clerk; W. E. Harrington, 107, Coningham Road, 
Shepherd’s Bush, W., clerk; E. J. Snelling, 25, Dadley Gardens, West Ealing, 
W.; and Е. E. Joyce, 5, Nicosia Road, Wandsworth Common, S. W., electrical 
engineer. No initial public issue. The number of directors is not to be more 
than seven; the first are J. E. Spagnoletti (permanent: special qualification, 
5,000 shares); Н. M. Bayly; J. Lawrence; and G. J. L. Nicholson; qualification of 
ordinary directors, £100 shares or stock; remuneration (in addition to any 
salaries specified in said agreement) £100 each per annum, payable out of the 
redd es profits after 7 per cent. dividend is paid on the ordinary shares, and a 

er £50 each, payable out of any surplus after 10 per cent. is paid on such 
cma p Registered office, Goldhawk Works, Goldhawk Road, Shepherd's 
ush, W, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Birmingham! Electrical Case Co.. Ltd.—A mortgage dated 
July 26th, 1907, to secure £125, and as collateral security thereto, a debenture 
of even date, for securing the same sum, charged on the company's under- 

ing and property, present and future, including uncalled capital, have been 
registered. Holders: W. O. Field, Downing Street, Smethwick; and W. L. 
Field, Birch Street, Langley, Worcestershire (trustees of the Smethwick Mutual 
Aid Permanent Money Society). 


Hendon Electric Supply Co., Ltd.—A trust deed dated 
July 30th, 1997, to secure £25,000 (with power to issue further stock, the present 
instrument being stamped to cover £25,000) has been registered. Property 
charged: The company's undertaking and property, present and future, in- 
clading uncalled capital. Trustees: Beaver Trust, Lid „ 1, Queen Victoria 
Street, E.C. Е 


Jetley, Ltd. (electrical engineers, London), (94,362). — А trust deed 
dated August 2nd, 1907. to secure £1.000, debentures created by resolution of 
6ven date, has been registered. Property charged (by debentures): The com- 
pany's undertaking and property, present and future, including uncalled and 
unpaid capital. By trustdeed: The leasehold hereditament, Н, North Audley 
Street, W. Trustees: J. M. Henderson, Moorgate Street Buildings, Е.С. 


Iifracombe Electric Light and Power Co., Ltd. (71,378). 
—This company's Annual return was filed on July 8rd, when 67 shares had been 
taken up out of a nominal capital of £15,000 in £5 shares. £5 per share has 
been called up, resulting in the receipt of £335, Mortgages and charges: Nil. 


Gorseinon Electric Light Co., Ltd. (39,944) —This company's 
‘annual return was filed on June 12th, when the entire capital of £1,000 in #1 
shares had been taken up. £1 рег share has been called up, resulting in the 
receipt of £990 10s. £9 10s. remains in arrears. Mortgages and charges: £800. 


Brompton and Kensington Electricity Supply Co., Ltd. 
£(25,918).— This company's annual return was filed on June 26th, when 30,131 
ordinary and 9,869 preference shares had been taken up out of a nominal capital 
of £300,000 in £5shares (20,000 preference). 45 per share has been called up on 
29,181 ordinary, and 9,869 preference, resulting in the receipt of £195,000. £5,000 
is considered as paid on 1,000 ordinary. Mortgages and charges: Nil. 


Walter'a Electrical Manufaeturing Co., Ltd. (London) 
(94,800).—£2,000 5 per cent. debentures, created and dated July 31st, 1907, 
charged on the company’s property, present and future, including uncalled 
capital, have been registered. No trustees. 


James & Browne, Ltd. (electric'ans, London) (72,372).— Issue 
on July 20th of £1005 per cent. debentures, part of series created June 20th, 
1906, to secure £6,000, charged on the company's undertaking and property, 

esent and future, including uncalled capital. "Trustees: J. W. Ellis, Port- 

d House, Basinghall Street, E. C.: and E. Hughes, 106, Holland Road, 
Kensington. Previously issued of same series: £4,850. 


Holman James & Co., Ltd. (electricians, Maidenhead) (83,604). 
—4£1,200 5 per cent. debentures, created July 29th and dated July 3146, 1907, 
charged on the company's undertaking and property, present and future, 
incjuding uncalled capital, have been registered. No trustees. 


Lewes and District Eleetric Supply Co., Ltd. (64,333) — 
This company's annual return was filed on June 17th, when 2,327 ordinary 
shares had been taken up out of a nominal capital of £50,000 in 9,600 
ordinary and 2,500 preference shares of £10; £23,270 has-been received. Mort- 
gages and charges: Nil. 


Louchborough and District Electric Teaction Syndicate, 


Ltd. (61,124). —Tnis company's annual return was filed on June 2éth, when th? 
entire capital of £1,00) in 100 shares of £10 each had been taken up and psid 
for in full. Mortgages and charges: Nu. 


County of Northampton Electric Power and Tractiou Co., 
Ltd. (65,747).--This company's annual return was filed on July 9th, when the 
entire capital of £25,00' in 2,500 shares of £10 each had been taken up; £9 12s. 
per share had been called up and £24,000 had been received. Mortgages and 
charges: Nil. 


Lowne Electric Clock and Appliances Co., Ltd. (Catford). 
—Particulars of £1,000 debentures created by resolution of May 13th, 1907, have 
been filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900, Property 
charged: the company’s undertaking and property, present and future, includ- 
ing uncalled capital. No trustees. 


OITY NOTES. 


Electrical Companies in 1996. 


A TARULAR return has recently been issued as a Parliamentary 
paper in relation to the joint stock companies registered during the 
calendar year 1906, the particulars being given, as far as possible, 
from the latest returns made by the companies. The first part of 
the return deals with companies registered which filed a prospectus, 
and to which certificates to commence business have been granted. 
It may be summarised as follows :— 


Nominal Amount allotted 
COMPANIES REGISTERED IN ENGLAND. share before commencing 
capital. > business, 
Cleveland & Durham Electric Power, Ltd. £1,000,000 . £4 5.454 
Delhi Eiectric Tramways & Lighting Co. 170,000  ., 100,000 
Electric Sweetineats, Ltd... es s 20,00 „ лю 
“Harper” Electric Piano Co. M ; 11.000 5,000 
Llandudno & District Electric Tramway 
Construction Co. .. es sie xs 100.000 77.00 
London FBleetrobus Co. i vs EE 805, ) 50.119 
Ludlow Electric Light Co, .. да EM 8.000 1,040 
Madras Electric Supply Corporation . 400,000  .. 4,000 
Maustield & District Tramways . oe 130,000  .. 6.000 
Rhondda Tramways Construction Syndi- 
cate ka T a ЕТ "t W 250,000 .. 243,100 
Simplex Conduits, Ltd. ee er ee 100,000 ‘ee 40,000 
` COMPANIES REGISTERED IN SCOTLAND. 
Caledonia Motive Power Supply Co. 100,000 — .. 12,500 
Motive Power Suppty Co. ee ` 10.000 4,501 
Peebles Motor CO. eis ЧЕ АР 10,000 3,230 


The third part of the return represents a list of the companies 
which were registered during 1906, and which filed a declaration 
that the company does not issue any invitation to the public to 
subscribe for its shares." 

The companies which were registered during the year, and which 
have not filed & prospectus or a declaration in regard to inviting 
the public to subscribe for shares, are referred to in the fourth part 
of the return. These undertakings include the Bettws-y-coed 
Electric Lighting Co., the Electrical Manufacturers’ & Wholesale 
Traders’ Protection Association, the Formby & Freshfield Electric 
Light Co., Lytham Electric Light & Power Co., Rymney Valley 
and General Electric Supply Co., Telegraphone, Ltd., and the 
Ystradgyniais Electric Lighting Co., all of which are London 
registrations. Tne fitth part of the return deals with the companies 
whicu were dissolved or struck off the register during the year 
ended December 31st, 1906. 

Particulars of all new electrical companies, and also of those 
struck off the register, have appeared in the ELECTRICAL REvIEW 
during the period dealt with. 

According to figures published in the Znvestors' Guardian, the 
English registrations of electrical, engineering, gas, rubber, railways 
and.tramways, and motor undertakings, for the past three half- 
years have been as follows :— 


Jan. June, Jan. June, Jan. June, 
1905. 1906. 907. 
Electric . s 8 .. £3,206,425 42. . ( 5 . £1,431,030 
Engineering and hardware. 4,952,807 3. 125.5 6 . 8,992,245 
Gas vs Е КА 311.10 608, 00 „. 597,900 
Motor, cycle, bus and car . 2,802,032 . 6.567. 10 .. 4,691,191 
Railways and tramways 8,372,000 . 2,700,575 . . 1,464,852 
Rubber .. ste 24 T — .. 2,590,750 .. 1,847,500 


Official Announcements re Companies. — The 
following companies are to be struck off the register within three 
months unless cause is shown to the contrary :— 


Auto Steam Generator Syndicate, Ltd. 
Bridge Accumulator Syndicate, Ltd. 
Burnand Transformer Co., Ltd. 

Crown Electric Heating Syndicate, Ltd. 
Finchley Electrie Licht Co., Ltd. 
Folkestone District Electric Light and Power Co., Ltd. 
Medical Eleetro Vibration Institute, Ltd. 

Paddington Electric Supply Co., Ltd. 

Rand Electrie Syndicate, Ltd. е 

Rapid Transit Co., Ltd. 

Thames Electric und Motor Boats, Ltd, 

Vaughan Brown & Co., Ltd. 


Calcutta Electric Supply Corporatiom, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended July 26th, 1907, were 632,582, compared with 574,479 in the 
corresponding four weeks of 1906. 
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MARKET QUOTATIONS. 


Wednesday, August 21st. 


Latest в 
CHEMICALS. ае, Pause. laser ben 
a Acid, Hydrochloric ee ee per cw. 6j- ee 
a [T] Nitric ee ee ee ee per owt. 22). ee 
a oe Oxalio ee ег ee ee per owt 28/. 2. 
a „ Bulphurio .. ee ee рег owt. 5/8 Mn 
a Ammoniac, Bal  .. өө per owt. 42). vs 
а Ammonia, Muriate (crystal) per ton 283 10 is 
a LI U ee ee ee per ton £30 ee 
a Bleaching powder "P 26 +. рег ton £5 10 св 
а Bisulphide of Carbon per ton £18 sė 
a Borax. es ee ee per ton I si 
@ Cop т Sulphate ee ee e per ton 
a Teak. Nitrate ee е per ton 234 
a „ White Sugar.. ee per ton #85 сә 
а „ Peroxide T А ee рег ton 882 ae 
a Methylated Spirit .. E .." per gal. 9/6 = 
a Potassium Bichromate, in casks per lb. r^ RA 
а Potash, Caustio (15/80 96) e» per ton ut 
a „ Chlorate .. ei ee per lb. Bed. SE 
a " Perchlorate ee ee per lb. уа, 8 
a Potassium Cyanide | ee ee per lb. P» ee 
a Shellac ee ee oe oe per owt, i eo 
a Bulphate of Magnesia per ton 44 10 sé 
a Sulphur, Sublimed Flowers  .. per ton &6 10 ae 
а "T! Recovered oe ee per ton £5 10 ee 
в аш ee per ton £5 ЧЕ 
a Soda, Caustic (white 70% per ton 210 16 es 
а „. Іога 85 ka „ perlb id. inc 
a2 „ np qe жо as ee рег ton £8 6 is 
a um Bichromate, casks per 1b. Bd. En 
a „ Cyanide (basis 100%) .. per lb. Id. > 
METALS, &o. Е 
d Aluminium Ingots, in ton lots .. per ton #150 £50 dec 
b 88 Wire, in ton lota .. per ton £177 £43 dec 
b : Sheet, in ton lots .. per ton £163 £47 dec 
p Babbite’s metal in es .. per ton 860 to £195 .. 
e Brass (rolled metal 2 to 19°) per lb. 8 d. Id. dec. 
€ 99 ) oe ee per lb. lid. a inc 
€ [T] solid drawn). • ee per Id. 9 ad ine 
е эг W 9 8 ee se ee per Ib. 8 a lad dec 
e Copper Tubes (brazed) .. és Ib. 1/03 dec 
€ v „ (solid gana) ee per lb. 1] d. dec 
g Copper Bars (best selected per ton 21 жө 
9 Copper Sheet * өө ee ee per ton #105 es 
g ео ee ee per ton #105 "6 
e „  (HBleotrolytio) Bars „ рег ton £88 £8 dec 
e [T] ry] Sheets ee per ton £96 £8 dec 
б n и Вод ee £91 £10 dec 
€ n " Н.О. Wire per lb. 1044 lad. dec 
Ebonite Rod өө ee ee per Ib 8/8 
f Sheet es oe ee per Ib. 
+ German Silver Wire. .. per lb. è ad. dec 
h Gutta-percha, fine өө e. per lb, 5/6 to 6/6 s 
h Indis-rubber, Рага fine .. ee peor lb. 4 
í Charooal meets ee рег ton 418 m 
i и Pig (Cleveland warrants) рег ton 57/- 1/- ine. 
= according to size per ton From £11 Gs 
i % Бетер, heavy T „ per ton 47/6 to 50j- as 
f 2 LN e: per юв zu A 
g English n ee ee per . rA 
9 и „% Sheet ee ee per ton £20 5 2/6 ino. 
m Manganin Wire No. 8. per lb. 87 => 
g Meroury - eee os ee per bot. £6 16 to 89 = 
d Mica (in original cases) small .. per Ib. 6d. to ка 
а ee 90 LIT medium per Ib. 2/6 to ee 
— еы: mk | tatty | 0c 
p p е eo 
p " rolled 3 per lb. 15% to 1704 is 
р " IT strip & sheet per lb. M6 to 1/10 de 
o Platinum ee өө eo рег os. 110/ 
e Bilicium В ый p „ рег p НЕ, . 
Magnet, ace’d’g todesc'p'n рег T 
" " in oe oo £15 to 440 Pu 
о Tin, Block (English) .. . perton ло £7 10 deo. 
в . Wire, Nos. 1 to 16 .. ee per Id. 2/3 id. dec. 
P ti-friction Metals— . 
" White Ant" brand. eo per ton 
В Zino, 't (Vieille Montagne bad.) per ton 228 10/- dec 
Quotations supplied by: 


Fairbairn, Lawson, Combe Barbour, Ltd.— The 
directors have declared an interim dividend on the ordinary shares 
for the six months ended June 30th at the rate of 5 per cent. per 
annum. 


Stock Exchange Notices,—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
National Telephone Co., Ltd.—Further issue of £616,425 deferred stock. 
Applications have been made to the Committee to appoint a 
special settling day in, and to grant a quotation to :— 
Kepitigalla Rubber Estates, Ltd.—Fu rther issue of 5,600 vendors’ shares of 41 
each, fully paid, Nos. 219,501 to 225,000. 


United River Plate Telephone Co,, Léd.—4800,000 43 per oent, mortgage 
debenture stock, : 


STOCKS AND SHARES. 


Tuesday Afternoon. 


Business in the Stock Exchange is very quiet, but the condition 


of affairs financial is the reverse of pleasant. No sooner has one 
cloud dissipated before another comes blacker than the last. Added 
to the all-round anxiety produced by the long decline in prices, 
there has been a fresh outbreak of labour agitation, whicb, for a 
while, assumed a threatening aspect, and drove certain of the well- 
known industrial shares steadily downward. 

There is good hope, however, of the situation at the Armstrong 
and the Vickers works being amicably resolved, but the incident 
underlines the growing uneasiness at the development of work- 
men’s demands. Chairmen at the recent half-yearly meetings 
of the great trunk railway companies have referred to the matter 
in no uncertain tones, declaring that the undertakings will be 
governed by the directors and not by the staffs. Labour has 
assumed a prominence never before recognised in the joint-stock 
world, and whatever theoretical views may be beld as regards 
Socialism, this latter-day product of civilisation is a bear point 
for markets, and a sore trial to proprietors of many industrial 
shares. 

Home Railways are still struggling with adversity, and the fear 
of a general strike and lock-out in the North of England spread 
dulness over prices of stocks either side of the Tweed. The London 
group is, of course, not much affeeted, except by sympathy, and 
the electrical stocks keep their prices, allowing for the ех dividend 
quotations. Central London concessions in the matter of through 
bookings with the latest Tube were discussed as having more 
direct bearing upon profits in tbe future than in the present, and 
the falling away of the traffic receipts is an evidence justifying 
this view. Great Northern and City Preferred ' A" shares have fallen 
to 35s. upon the drop in the dividend from the hitherto guaranteed 
4s. per share to the post-guarantee distribution of 114d. District 
Stock hardened to 12 upon the cheerful speech of Sir George Gibb 
at the company's meeting, but the strength was not maintained, 
and the price came back to 11. Metropolitan Consolidated at 38 
continues very dull. Underground Electric Notes are 2 points lower 
on the week. 

Amongt the manufacturing shares there is no present indication 
of labour troubles affecting electrical concerns. Babcock & Wilcox 
are steady, while Willans & Robinson Preference bave moved up 
to 4, which is à rise. Callender's Preference are the same fraction 
easier, and Telegraph Construction Debenture bonds are j ар, 
movements that cannot be connected by any stretch of imagination 
with employ ment differences. 

Supply shares maintain their normal dead level of quietude and 
inertness. London Electrics are flat, both Preference and Ordinary 
falling } each. The Brompton shares are ex dividend; so are 
Charing Cross Ordinary and Preference and Westminster Ordinary, 
the changes in prices practically reflecting the deductions. 
Edmundson's Preference declined again as soon as a small demand 
was satisficd. The new issues which are eager to appear dare not 
do so in the present state of financial depression. It was only last 
week that an offer of Debenture stock in a new railway company 
was withdrawn, and the few subscriptions returned, on account of 
the meagre response afforded by the public to the issue. 

Quiet sales of Anglo-Argentine Trams are still being made, and 
the price is again à lower at 81. British Electric Traction Pre- 
ference at 61 are er 68. dividend. There have been buyers about 
of Potteries Preference at 12s. 6d., also ez dividend. Metropolitan 
Electric Tramways Preference have hardened to 18s. 9d., and the 
company is said to be doing very well. 

A slight decline in Eastern Telegraph stock leaves the price at 
1353, and the Preference is 2 lower at 87, and Extension shares fell 
to 13. Anglo-American Telegraph stocks shaded off during one of 
the many slumps in American Rails, Direct United States Cable 


shares gave way B to 14g. The market complains that it is because 
the price is too listless to keep up. Cuba Telegraphs are also easier 


at 8. 

National Telephone issues have received a little support, the effect 
of which is seen in small advances in the second Preference shares 
and the 34 per cent. Debenture stock. 


F, South Metropolitan Electric Light and Power Co., 
Ltd.—The transfer register of 7 per cent. cumulative preference 
shares is closed from August 18th to 31st for the preparation of 
dividend warrants payable on 31st inst. 


Ascot District Gas and Electricity Co.—The accounts 


for the half-year ended June 30th show a profit of £2,581. An 
interim dividend at the rate of 54 per cent. per annum is recom- 


. mended, carrying forward £931. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


NAME. 


Amazon Telegraph bg 8 shares, Nos. 1 to 25,000 
Do. do. 5 % Debs., 


Nos. 1 to 1,250 Red. 
Anglo-American Telegraph 

Do. do. do. 6 %, Pref. 

Do. do. do. Deferred 
Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 
Chili Telephone, Nos. 1 to 44 ,0C00 А К 
Commercial Cable Stlng. 500 ner 4 96 Deb. Sk. Red. 
Cuba Telegraph . Ф 

Do. 10 o, Pref. ae AS 
Direct | pani Telegraph, Ord. * 
do. 10 % Cum. Pret. «> 


De do. 44 * Debs. 
Direct United States Cable à 


Direct W. India Cable, 44 % Reg. Deb., 1 to 1,200, R. 
Eastern Telegraph, Ord. a Bonk Р 
Do. 34 TL Stock. 


X; Mort. Deb. Stock. Red. .. 

Eastern Extension, Australasia and China Tele. 

Do. 4 96 Deb. Stock . 
East & 8. xvm Tel., 4 % Mt. Db., 1 to 3,000, red. 1909 
Do. 4% Reg. M. Debs. (Mauritius Sub. 1 to 8,000 
Globe Telegraph pF Tr ИР T 
Do. 6 % Pref.. 
Great Northern РР 0 Copenhagen 


Halifax and Bermudas Cable, 44 % Ist TN 


Debs., within Nos. 1 to 1,200, Red. 
Indo-European Telegraph ae 
Ico Companies Common .. as 
do. 4% Cum. Pref. 
Marconi’ s Wireless Telegraph . 
кш М Video коре Co., Ltd. Ord. 


do. 5% Pref. 
National м, Pref. Stock s 
Do. о. Def. Stock sth 
Do. do. 6 % Cum. Ist. Pref. 
Do. do. 6 9 Cum. 2nd Pref. .. 
Do. do. 5% Non-cum. 8rd P., 1 to 250, 000 
Do. do. - H Deb. Stock Red. Е 
Do. do. Deb. Stock Red. 
Oriental Telep. and Elec. 1 by 171,504, fully paid 
i do. do. 6 96 Cum. Pref.. 
do. do. 4 '5 Red. Deb, Btock . 


Reuter's 
Telephone Co. of Egypt, 4h % Deb. Red. 
Submarine Cables Trust . 
United River Plate Te ‘lephone . 
Do. 5% Cum. Pref., Nos. 1 to 40, 000 
West African Telegraph, Shares T 
W. Coast of America, 1 to 30,000 & 53,001 to 53,008 
Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 
Western Telegraph, Ltd., Nos. 1 to 207,930. . 
Do. 4 % Deb. Stock Red. 
West India and Panama Telegraph .. я 
Do. do. 69% Cum. Ist Pref. 
Do. do. 6% Cum. 2nd Pref. à3 
Do. do. 5% Debs., Nos. 1 to 1,800 


Padiflc & сар Tel., 4% Guar. Debs., 1 tol nm 


y. 


ELECTRICAL RAILWAY, MANUFACTURING AND 


n Trams, Nos. 260,008 to 510,007, 
and to 580, 007 


560, 

Do. 53 95 Cum. yd 1 to 260,007 i 

Do. Permanent, 6 % Deb. Stock, 1888 
Auckland E. Trams, 5 % Ist Mort. Deb. Stock 
Babcoek & Wilcox, 1 to 530,000. . ка 
Do. do. 6 % Cum. Pref., 1 to 100,000 $i 
Eo —, Ord., 2,001 to 40,000 M 

7 


% Cum. Próf: .. 
Do do “A” 6% Cum. Pref 
Do. о 4% Funding Certs. 


o. 59 Ist Mort. Deb. Stock Red. 
Do. do. % Loch Leven Debs, i^ 
m e Columbia E. Def. Ord. Stock .. 


Do. 5 % Cum. Perp. Pref. Stock 


itis % 1st Mort. Debs., 1 to 6,250 . 
Do. 2 Vancouver Power Debs., 1 to 2 ,200 
British Electric Traction 
Do. do. 6 % Cum. Pref. " 
Do. do. 5 Perp. Deb. Stock 


Do. do. kd 96 2n Deb. Stock Red. 
British Insulated and Helsby Cables as 

Do. do. 6 % Cum. Pref. . 

Do. do. 44 % Ist Mort. Deb. Red. 
British Thomson Houston 44 % 1st Mort. Debs. 


{ British Westinghouse 6 % Pref., 1 to 200,000 and 3 


275, 001 to 475,000 
ba. Mort. Deb. Stock TA 


6% Cum. Pref. 


„ WO Non-cum. 6 % Pre 
Do. do. 44 % Perp. Deb. Stok Е 
Do. do. % Perp. 2nd Deb. Stock.. 


Buenos Ayres & Belgrano, 1 to 100,000 

Do. do. "А" 6 % Cum. Pref. 11 to 40,000 
Do, do. “B” do, 1 to 27,500 
Do. do. 5% Deb. Stock 
do. 5 % 2nd Deb. Stock 


. Do. 
Calcutta 3 z to 187,610 


5% Cum. Pref., Nos. 1 to 29, 330. . 
44% 1st Deb. Stock... 
Callender s Cable Construction shares * 
è do. % Cum. Pref. 
„00, do. 44% 186 Mort. Deb. Stock Red. 
pe E Trams., 1 to 491,222 s 
Castner- Kelner Alkali, 1 to 450, 000 .. 
Do. 44 % Ist Mort. Deb. Stock 
Central NS Railway, Ord. Stock ii 
Do. do. 4 96 Pref. Stock .. 
Do. do. Def. UU >> 
City and South London Railway 
Crompto 1 & Co., Hens 1 » 85,000 


900 Dot £100. a 901 to 11 807 of £50 Red 


* Unless otherwise stated, all shares are fully paid. 


Dividends for the last 


Z 

— 

5 
— 


dd dd 


а ое Te 
a? aat 


Xr 


w 


aaa E 
mom 
2 5 Suen O a O, 
d dd d dd esto ata АШ: 


Bee 


^ 


a 


— шб пә 


э- 


ac ac ata a aae 


rows 
— 
de dd dd dd 


. 


— 


ub 
12 
585 
z 


— 


de de de de de 
de de de dd de 


2 а л а 
ed dd dd PTT alae 
Da ee Te OO 
Sed d ed d 

m 448822 


Soo 


8 че че а о 
' Raa de dededd 


E 


de de dd de d de 


c s 
22 N. 


— 


See 
XE 
. & 


aca cata КЕ 
aC aca =. 9» 


ww 


- 
m~ 


ЕБ 
* 


59з959` dee dodge dd ve de de ed de de 


э . . 2: — 
Bylatytatatacacae 


. Be OUS фь Gad ie 00 LOO CR DO отш BO C 


Lnd 


A 


=a? 
- ~ x "] - 
Eu ddr 


=© © чм» clc 


eee afa" a?» 
2338583658 atat atat a aea? atat 


= 
zi 
z 


` aea 


- 
n 


==] 4 

iB a ae 

=<] 

skater 

зё 

- м» NL 4= л 00 ©» 


MN 


х 1 = 


e 
7 
E 
z 


2 


2 
ae 
ae 


зоё ло 
Saag 


de de dd dd dd dd de 


HOD „ SS 
2288 


dd dd dd d de d de 


АБББ: 
dd de dd de 


ыл л С». л > с›-41 


D nd 
[я 


eive 
EET 


Cd 


— 
— 


ede de 
AA. iaa aa T 


de dede de de de dd dd de 
dE 


: Brakatglatakacacae 


a оо. Aon 


— 
6 
LI > . 
. 5° . 


o 
Z 
Brae = 


Braye 225950505 


— — 


°г©з®з®з®з®зє` зб”? 


Sg 
odd do de do dodo ode 


Cae 5050 59 aaa 


ё& л 20 л Сл С 25 0 


a 


op <\ л OS OS o 


AS ADAAS 


Be. орлоо с 
M 


Ье рф. 
de 988 dd OO OE CE 
ae 


2 
— 


2. 
Be 5232583250323 DD 


»- 
=> 


2222. Ф So 


— #» 4= н 2% 
л 
Er cr Mr Mr 


to БО м» > нь = 5 OF 
a 


CS * 


Be 32323258593 


wl 


сл 
= 


t Mort. bee ast E | 


1 A period of nine months. 
á Continued on next рабе.) 


Closing 
Quotations 
Aug. 20th. 

3— 3 
85 — 88 
60 — 63 
1054—106} 
164— 17 
01 —104 

7— 1% 

— 94 

7— 8 
153— 1 

8i— 8 
9 = 
98 —101 
14g— 152 

and bonus 

1014 
133 —138 
86 — H8 
103 —105 
123— 18 
102 —104 xd 


94 — 36 
994—1014 
56 — 58 
66 — 68 
67 — 69 
-— 

H- là 
106 108 
105 —107 xd 

11 — 13 xd 

10 — 12 
56а — 51 xd 
96 — 9R 
1004—1 
pay 

1#— 1 

91 — 94 
97 —100 

7— 8 
98 —101 
127 —130 

61— af xd 

5— 5 

10 — | 

là— 1 

97 —100 

13 — 13} 
100 —108 

1 ү 

99 —102 


INDUSTRIAL COMPANIES. 


mmm 81— 8 | а-а 


6 — 6 
131 —134 
102 —105 

31— 4 

1 18 

4 51 

u- n 

4 
100 —108 
96 — 99 ха 
127 —132 
110 —114 
108 — 106 
100 — 103 
100 —102 


101 — 104 
87 — 91 
1 — 14 
50 — 64 
12.5 
14/6 to 134 
ц 
88 — 91 
ü — 14 
4 hx 
4 5 
ry Б 
105 —115 
100 —103 
7 8 
102 — 106 
92— 1 
— 
106 —108 
ta— 
là— 1 
95 —100 xd 
71 — 73 xd 
8! — 91 xd 
63 — 56 
41 — 46 xd 
là — 2$ 
94 — 97 


From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


| 
Stock Dividends for the Closing Closing Business done | Rise 4 Present 


Present А : Я 
: NAME. or i Quotations Quotations week ended or Yield 
Issue. Share. last four years. Aug. 13th. Aug. 20th. | Aug. 20th, 1907. | Fall — | per cent. 
* 1908. | 1904. | 1905. | 1906. Highest Lowest £ s. d. 
260,000 | Dick, Kerr & Co., 1 to 260,000 . д. 1 .. 10 % 10 | .. li— 1 là— 1è .. | 6 8 1 
305,000 Do. do. 6 % Cum. Pref., 1 to 305,000 .. 1 16 {6% 16%|.. | 1l — 1 1— 14 .. 416 0 
294,150 Do. до. 44% Deb. Віоск  .. - ..| 100 VX, | 48% | 449 | 44% | 101 —104 101 —101 ZA 46 7 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 ба' | 6 96 6% 6 X, | 185]— 14 181— 144 xd 443 
50,987 Ро. 6 % Pref. between 1 апа 60,000 10 6 |6 %, % 16% | 123— 13 121— 133 xd 478 
99,261 | Edison & Swan Utd., ^A" shs., £3 pd., 1 to 99,261 5 N | A% | dio | .. 16— 1 H- l 9 110 
17,139 Do. Fee shares, OI 017, 1909 5 N | 249, 40 21— 3 21-- 27 8 6 9 
319,475 Do. 4 J, Deb. Stock Red. 100 4 % | 49%, | 4% |4 83 — 85 83 — Hb 414 2 
,220 Do. 5% 2nd Deb. Stock Prov. Certa. all pd. 100 5% | 5 % | 5 % 59 -- 92 89 — 92 . 6 B 8 
112,100 | Electric Contruction, 1 to 112,100 . 2 4% ii] Nil | Nil fe зя 14 14 Nil 
31,390 Do. do. 7% Cum. Pref., 1 to 31,390. . 2 1% % |7% | Nil 1$— lk là-- Wg Nil 
25,000 | General Electric Co. (1900), 5 %, Cum. Pret. 10 41 5 5 W 5 B — 83 B — 83 517 8 
200,000 Do. do 4%, Mort Deb. Stock | 4% 149% 149 | 4 92 — 96 92 — 95 516 8 
78,000 | Gt. N. & City Rail. Pref. „Ога. CAM 4 , 1 to 78,000 10 314% 44 11— 9 là- 2х4 20 0 0 
96,000 | Greenwood & Batley, 7 % Cum. Pref. 10 795,179.17 90517 10,-- 103 10}— 10} ‚ 618 4 
V. 000 Do. do. 5% Mort. Debs. eS . 100 5 4 5 4, 5 % | 6 12 —1 102 105 417 1 
200. Henley's (W. T.), Telegraph Works, Ord. .. S 5 15 % 15 % | 15% 15 113— 12 114— 13 124 118 600 
` 900, Do. 43 H Pref. 5 43% | 449, 4 4% 5 — 5 8 55 817 8 
150,000 Do. do: 44 ^, Mort. Deb. stock | Stock | 44% | 4495 | 445% | 44% | 1:531--107 1064— 107 Ў : e 489 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. 10 10%, | Бо, | 10% 0 6 | jm 1 143— 15 ug 690 
37,500 |t Liverpool Overhead ailway, Ord... - 10 1 | p | Nil | N M$— — 2 P m ue Ni 
10,000 |t Do. do. ' Pref., £10 paid a 10 5:'5,|[595|5'5[|696 7-- 8 — 7 R} $5 --1 6 70 
600,070 | London United Trams. (1901), 1 to 50,007 .. - 10 8% 6 13%] 8 & 64— 7 — 7 E i А 88 7 
399,930 Do. do. i ge to 100,000 dx 10 8 % 6 4, 3 4, |8 6— 7 4 7 "S m si 533 
125,000 Do. do. 5 % Cum. Pref., ] to 125 000 10 5 , 5 4, 5 15 712 - 87 xd 71— В РД af 3 5 14 8 
1,331,000 Do. do. 4 % 1st Mort. Deb. Stock . 100 4% 4 % 4 4 84 — 83 -- M 3 .- : $1011 
314,016 | Metropolitan Electric Trams., Detd.. ; Кя 1 Nil | Nil | Nil | Ni %— йй dh хз is - .. | Nil 
500,000 Do. do, 5 Cum. Pref. .. 1 5 5 415% |6 14— = 219 ee ee + | 5 2 7 
350,000 Ро. до. 44 x, Deb. Stock Red. | 100 .. | 48% | 44° |4 94 — 97 xd |  — 97 - m bi 4 10 11 
80,000 | Peebles (B.) & Co. ‚6% Cum. Pref., 20,001 to 50,000 b s 69?5,|6'51[6 8)— 4 Bi— 4 ЗР ss st 710 0 
245,500 | Potteries E. Tre. 1 5 |5 0 4 0 [4 5 Р — ў Ти ya M af а вво 
945,500 ро. 6 % Cum. Pref. ff. 1 85.5 % 5 % 5 "on 1 1— фха| | I .. 613 4 
245,000 Do. 44 J. Deb. Stock 100 43% | 44% | 48% 43 — 98 . 96 — » a 4 11 10 
37,850 | Telegraph Construction and Maintenance .. 12 20 % |15 4, 15 % |16 81 — 83 31 — 83 xd 991 32 s 591 
150,000! Do. 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 [4% | 4% 4 | 4 99 —102 993—102) 99 +4 | 818 1 
595,200 | Undergd. E. R., Lon., 5 J, Profit Shar. S. Nts... 15 . 15% 5 |65 64 — 67 62 — 65 bs —2 7 13 10 
66,666 | Willans & Robinson, 1 to 50. 000 & 80,001 to 116,666 5 3 | Nil] Nil] .. 13— i 9 — 1 25 / Nil 
66,666 Do. 6°% C. P., 30, 001 to 80,000 & 195 ,001 to 141 nee 5 6 % Nil Nil 2 8k— 4 — 4 83/9 82/6 * à Nil 
246,574 Do. 4% 1st Mort. Deb. Stock .. 100 |[455|495,|495|4 9$] 76 — eo 76 — 80 К 5 0 0 
EN REO 
| ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E. В. * P,. 1 to 14,000 T 5 15% 54% 5500 92 4j— в 4j— bł | 6549 
10,000 Do. 45 % Ist. deb. stock .. | 100 44% | 4495 | 44% | 4 4 98 —100 98 —100 410 0 
29,798 | Brompton & Kens. Рс, Lt. Bunt Ord., 1 to 20,000 5 no% [10 % 10 % | 10 Ti— E 71 — 84 xd 5 17 8 
10,202 Do. do. 7 q, Cum. Pref. 5 7% 6 [| 7 4 1@а— Sd xd 8 18 10 
896,876 | Central Electric Supply 4 % Guar. Deb. Stck | 100 4% 14% 14% |4 % | 99 —102 99 —102 T ay 818 5 
80,000 | Charing Cross and Strand Electricity Supply — . 5 |855,|8925|5 95 | 5 95 4 82 — SJSixd, 75/- T 6 9 0 
80,000 Do. do. do. 3 Cum. Pref. 5 n% 130 44% 112 3 4i 38— а, xd T "s 4 170 
80,000 Do. “City Undertaking” dx Cum. Prf. 5 4495 | 44% | 4496 | 45% 34 a- 3 70/. 66/3 6 0 0 
427,400 Do. do. 4% Deb. Stock Red. ‚| 10 4 % 4% 4% |4% | 96 — 98 95 — 98 Z 4 1 
49,436 | Chelsea Electricity Варо, Ord. ; са 5 5306 | 6 96 ae 34— 4i 31— 4 5 0 0 
175,0001 Do. do. 4j ^, Deb. Stock Red. | Stock | 449% | 4495 | 449% | 4496 | 101 —104 101 —104 45 9 
70,595 | City of London Elec. Lighting, Ord. 40,001— 110,595 10 5 |6%|6% | 68 96 9 — 10 9 — 10 9,5 955 6 0 0 
40,000 Do. 6 * Cum. Pref., 1 to 40,000 " 10 6 6 6 |6%] 17—114 103— 114 104 5: 9.3 
400, 0007 Do. 59% Db. Stk. , Scrip. (iss. at 115) all pd. bs 5 5% 5 % | 5 V | 121 —124 121 —124 1214 408 
000 Do. 43% 2nd. Db. Stk., Prov. Crts. all pas 100 44°% | 449 | 44% | 44% | 96 — 99 96 — 99 99 4 10 11 
40,000 | County of Durham Electrical Power, Ord. 5 4% 123704 % |4 % na 5 44— 5 40 0 
50,000 Do. do. do. 5% Pref. .. 5 5 5 15% | 5 96 «Q— 5 44— 5 T T 5 0 0 
40,000 County of London Electric Lighting, Ord. 1—40,000 10 % | 44% | 5% | b 96 103 e 1+ 8 74 75 6 5 0 
40,000 Do. do. 6'X,Pref., 40,001--60,000| 10 6 % |6 % | 6% 16% ui 103— 11i z T 5 6 8 
400, 000 Do. do. : ^X, Deb. Stock ; 72 44% ds d^ ae 100 —109 106 —109 107 427 
$00,000 Do. do. % 2nd. Deb. Stock .. | Stock | 44% | 44% | 44% | 44% | 94 — 97 94 — 97 : 412 9 
80,000 | Edmundson's Electric oh оно, Ord. Shares . 5 % % % | Nil dM 1 $— 1 * 11 0 0 
80, 000 Do. do. X, Cum. Pref. 5 6 16%16% 18 X 14-- 2+ 1}— 2 —} 710 0 
350,000 Do. do. 44 50 ^v, Ist Mort. Deb. Stk. 100 43% | 44% | 44% 43% | 76 — 81 76 — 81 6 11 1 
10,000 | Folkestone, 1 to 10,000. | i b | 54% | 549 | 54% % 4i— 58 - М 5 8 5 
10,000 Ро X, Cum. Pref., 1 to 10,000 - „ә 5 А ee 5 |5 % 5 — 5% 5— Б 4 15 8 
90,000 Do. a La 1st Deb. Stock i " .. | 100 44%, | 4495 | 44% | 4495 | 96 — 99 96 — 99 4 10 11 
13,000 | Hove, 1 to 18,000 a 5 1 84% 9 % 9 67 — 7 6j— 71 6 4 2 
21,000 Kensington and Knightsbridge Electric Ord. + 5 12% |12 9 |10 % |10 96 85— 9i Bi 681 
90,000 Do. do. do. 4%, Dehen. Stk. | Stock 4% | 4% [4% |4 96 | 96 — 99 91 — 97 4 2 6 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil 13% | 4% 14 96 là— 24 18— 18 6 5 0 
70, 000 Do. do. do. 6 J Pref. .. 5 16% 6 6 % 6 6o 41— 654 4i— 6 957 6 0 0 
374,395 Do. do. 4% lst Mort. Deb. “Stk. Red. | Stock | 4 © 14% 4 % | 48% | 99 — '6 93 — 96 93 413 9 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . y 5 83% |10 % |10 % | 8 96 5 6 а 61 . 6 3 1 
76.121 Do. 44 % Cuin. Pref. 1—71, 106 . ^ б 44% 42% 44% | 44% 41— 4 5 46 9 
220, 000 Do. 12 % 1st Mort. Deben. Stock » ьа 4495 | 44% | 44% | 4495 | 108 —107 103 —-107 * 26 са 4 4 1 
250,000! Do. '£, Mort. Deben. Stock Redem. | Stock | 34%, | 34% | 329, | 849% 87 — »2 87 — 92 t v oe 816 1 
250,000 | Midland Electric Corporation, 14 9%, Ist Mort. Deb. | 100 44%, | 44% | 4155 | 4496 | 95 — {8 95 — 98 ka * . | 41110 
67,991 | Newcastle-on-Tyne К : 5 894 18% 18% 18 9$ 64— 7 61— 7 514 3 
75,000 Do. 5% Pref., 1 to 75.0000 5 6 5 5 5 „ 6— 53 b — 63 | 4 10 11 
10,852 | Notting Hill Electric Lighting .. ne es ijs 10 6% 17 % | 74% | 796 | 11 12 11 — 12 6 5 0 
20,000 | Oxford, 1 to 96 und 107 to 20,310 ue - t 5 64% 17% 17% | 7 96 54 bä 5 6: ё 5 911 
50,000 Do. 4%, Deb. Stock als 100 19 1% 4% [4% 95 97 95 97 42 6 
40,000 | St. James’ ‘and Pall Mall Electri ic Light, Oud. .. 5 143% [144% [124% 10 % 77 — 7 T3— 71 5 14 3 
20,000 Do. do. 1 “x › Pref. 20,081 to 40,080 5 7 777 63— 7 68— 7 4 14 11 
150,000! Do. do. 3A M Deb. Stock Red. | 100 33% | 8495 | 8 % 84% 86 — 91 86 — 91 8 16 11 
12,000 | Smithtield Markets Flectric Supply, Ord. .. 5 4% |4 % | 4% il — 14 4— 14 oe | Nil 
50,000 Do. do. do. 4% Deb. Rtock Stock | 4% 4% 4% 4 71 — 75 71 — 75 5 6 8 
65,000 South London Electricity Supply. Ord. i 5 8 % |4 % |4 % |8 96 2— 2 2 — 2) воо 
120,000 | South Met. Elec. Lt. & Power, Ord. oo. ] Nil | Nil | A% 2% | ü— $ . | 8 6 8 
117,968 Do. do. 79 o Pref. ... 1 7929, |796,17 96 | 8 % là— 1 it i} | 5 110 
200 000 Do. do. 44 9, Ist Deb. Stk. | 100 | 4355 | 44% | 44% | 44% | 100 —108 100 103 ; | 4765 
80,000 | Urban Electric Supply, Ord. .. 5 5% [69% 5 % 1691 14— 9 là— 24 | 11 2 0 
50,000 Do. do. 5%, Cum. Pref. 5 5 15 % |5 95 | 6 96 2— 8 2— 8 55/ 8 6 8 
200 000 Do. do. 44%, Ist Mort. Db. Stk. Red. | 100 4495 | 44% | 44% | 94 — 97 91 — 97 | 412 9 
110,000 | Westminster Electric Supply, Ord. . 5 18195 14 9% |18 % |19 % 9 — 10 83— 99 xd : | 856 
81,279 Do. do. 44% Cum. Pref, 5 595|596 % | 44% 5 — 53 5 — 54 r 4 110 
(Original 5 Red. ‘to 44 % from Slst Dec., 1905) | | 
|. d 
* Unless otherwise stated, all shares are fully paid. + Quotations on Liverpool Stock Exchange. 


Bank rate of Discount 4 per cent., April 26th, 1907. 
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Developments in Electric Incandescent Lamps. 
By LEON GASTER. 
(Section G.— Abstract.) 


It is my object in this paper to give a short review of some of 
the mcst important improvements which came before my notice 
during this year. 

I will start with the improvements of the carbon filament, and 
bring before your notice the metallised, or as it is also called, the 
graphitised carbon filament, by the aid of which lamps are made 
consuming on an average 2:6 watts per candle, with a useful life of 
about 600 hours. The earlier lamps were made for candle-powers 
from 50 candles upwards, but the lamps exhibited to-day are of 
16 c.P., consuming only 40 watts. The lamps are manufactured for 
voltages varying between 100 and 130. They are sold under the 
name of the “ Gem " lamp, and are now being manufactured in this 
country at Rugby. 

Passing on to the Nernst lamp, a recent improvement consists in 
fitting the lamps with a newly designed cut-out coil of high resist- 
ance, and it is claimed that by the use of this coil a great reduction 
of the premature failures of filaments will be secured. Severa] 
improvements remain still to be made in order that the lamp may 
light up &8 soon as the switch is turned on. As regards the 
efficiency of the lamp, no very great further improvement has yet 
been secured. | 

Coming now to the metal filament lamps proper, I will refer 


first to the Osmium lamp, as produced by Dr. Auer von Welsbach. . 


Owing to the expensive nature of the metal used, and partly to tbe 
difficulty in manufacture, and bearing in mind the improvements 
which have since been made by the same inventor, by the use of 
tungsten, its use is now likely to be restricted to comparatively low 
voltages. 

The tantalum lamp is only made for voltages up to 125; the 
high-voltage lamp bas not as yet been perfected or brought into 
the market. The next most important metal used in the manu- 
facture of filaments, and with which much is expected to be 
accomplished, is certainly tungsten (wolfram). Several methods 
have been devised for preparing filaments by the use of this metal. 
One of the first methods was worked out by Dr. H. Kuzel, of 
Vienna. By his process the metal is obtained in the colloidal state 
by means of an arc under water. The resulting paste of extremely 
fine metal is squirted into filaments, which are afterwards heated 
in order to make them better conductors. The lamps are manu- 
factured in Vienna by Kremenetsky. From such tests as have 
been made it is ascertained that the lamps consume a little over 
1 watt рег c.P., with a useful life of about 1,000 hours, with a loss 
of only 10 to 15 per cent. of the initial c.p. 

Another method of manufacturing tungsten filament is the joint 
invention of Dr. Alexander Just and Franz Hanaman, of Vienna. 
According to their process a carbon filament is electrically raised to 
a high temperature in an atmosphere of gaseous tungsten or 
molybdenum compounds. The carbon then becomes coated with 
metal, and after burning out the carbon, the filament. appears quite 
homogeneous even under the microscope. By another method the 
metallic powder is prepared by chemical means mixed with an 
agglutinant, and squirted into the form of filaments, which are then 
freed from carbon as before. Various other processes have been 
devised for preparing a paste of the oxide of tungsten, which can 
be squirted in filaments and afterwards reduced. According to the 
British Patent 4,814 of 1907, Messrs. Siemens & Halske have devised 
a process of stamping tungsten powder, sometimes mixed with 
another metallic powder, but without an agglutinant, in a tube of 
some metal, which is easily drawn or rolled, such as tantalum or 
iron. Then, after electrically sealing the ends, they subject the 
tube to drawing or rolling processes. After the completion of the 
drawing process the outer skin can, if desired, be removed. This 
method obviates the necessity for the great care and treatment 
involved in the ordinary fusing process, but I have not heard 
whether the method is actually in use. The diameter of some of 
these metal filaments is very small, lying between 0:05 mm. and 
0:03 mm. A filament yielding 60 с.р. at 110 volts requires to be 
over 600 mm. long. Experiments which attempt the manufacture 
of filaments of smaller diameters, such as permit the production of 
lamps of 110 volte and of about 20 C. b., are in progress, and some 
lamps of such small c.r. and even of high voltages have already 
been made on a laboratory scale, some of which I am sbowing here 
to-day being made in this country at the Robertson Lamp Works 
in London. The average life of these tungsten lamps for the 
present can be reckoned to lie between 600 and 700 hours, some 
lamps have been burning over 2,000 hours. 

The next lamp using tungsten, and which is already used com- 
mercially, is the Osram lamp, and it is the invention also of Dr. 
Auer von Welsbach. The lamps are for the present manufactured 
by the Deutsche Gasgliihlicht Gesellschaft, and are imported by the 
General Electric Co., who, I understand, have decided to begin the 
manufacture of the same in this country. The lamps are made in 
various sizes up to 100 c.P. and for varying voltages, but the 
common type which is expected to be used in the near future will 
be intended for voltages lying between 100 and 130, and of 35, 50, 
and 100 с.р. The lamps burn with an efficiency of 12 watts per o. P., 
having a useful life, on an average, of over 600 hours. The candle- 

ower is well maintained over the whole useful life of the lamp. The 
amps are recommended to be burnt for the present with the 


filament in a vertical plane, and can be equally well used on direc 
or alternating-current circuits. 

The Berlin A.E.G. Co. are also manufacturing a type of 
tungsten lamp, the process for the manufacture of which has not 


been divulged, but I am able, through the kindness of their English 


branch, to show you some of the lamps. They are mnde for various 
voltages; the lamp shown yields 50 Hefner с.р. at 100 volts. 
Turning now tothe Zircon-Wolfram lamp, to which I have already 
referred on more than one occasion, | should like to draw attention 
to some of the improvements which have been made daring the 
last few months, which certainly represent a great advance over 
the lamps previously exhibited. You will see, for the first time, I 
believe, metal filament lamps of voltages above 100, which burn 
satisfactorily in any position. The filaments are mounted on spring 
hooks made out of tungstenised carbon, the hooks having the effect 
of maintaining the filament rigid and in shape, whilst in service, 
and of preventing the loops from touching, also of allowing of a 
greater number of filaments in the bulb, and consequently, of 
reducing their length and that of the lamp. Оа account of the 
elasticity of the spring hooks, the breakage of filaments in transit 
and in service has been reduced. 

Another improvement over the old type of lamp is the adoption 
of electrical soldering of the filament to the leading-in wires, 
thus doing away with the inconveniences caused by the use of 
graphite paste, which was a partial cause of the blackening, the 
giving off gases, and the defective contacts met with in the 
previous lamps. The improvement avoids much extra labour, and 
also the danger of oxidation of the filament, if the paste is not 
very carefully burned away. The electrical soldering process 
takes place in the open, and an experienced operator can curry 
out the soldering of about 500 lamps daily. The firm of La 
Carriere in Paris are the inventors of this spring hook, and I 
understand that the filaments can now be mechanically mounted 
in such a manner that the operators do not have to touch them 
with their fingers, thus reducing the number of breakages in 
mounting the filaments. The latest type of 110-volt contain only 
four filaments, of 0:025 mm. diameter, giving out 24 Hefner 
candles, or for 220-volt 48-candles necessitating only the use of 
eight filaments. Lamps can also be made of 150 to 200 c.r. to 
compete with small arc lamps for shop and street lighting. The 
progress made in this country with the use of this lamp has not 
been great, but arrangements have been made for & factory to be 
established in London for the manufacture of filaments, and the 
subsequent sale to lamp-makers. I may mention that the Zircon- 
Wolfram lamp was the first metal filament lamp of 200 volts, 
which I had the privilege of showing in this country, early this 
year, when discussing Mr. Swinburne's paper at the Ilaostitution 
of Electrical Engineers. To-day I will show you some 200-volt 
46 c.P. 46-watt lamps. 

Before closing with the series of lamps using tungsten, I should 
like to show you a Helion lamp, of which very little information 
is as yet available, although unauthorised extraordinary statements 
were made regarding the efficiency and performance of this lamp. 
I think I am the first to have the privilege of showing the lamp in 
this country, having obtained it from the conjoint inventors, 
Prof. Parker, of Columbia University, and Mr. Clark, during my 
recent visit last April and May to the States. The lamp looks like 
an ordinary carbon incandescent lamp mounted in the same- 
sized bulb; it is a 100-volt lamp, consuming 35 watts, and 
gives out 30 c. p. I have had the privilege of seeing, at Prof. 
Parker's laboratory, the manufacture of the filament, for which 
silicon is reduced from a gaseous form in combination which 
carbonaceous gases on the surface of a high-reeistance carbon core. 
The inventors claim that tbislamp operates at a high temperature 
without the carbon and silicon uniting to form carborundum as 
might be supposed. The silicon shows no tendency to become 
molten or fluid at the temperature attained. The filament starts 
with a negative temperature coefficient less than carbon, but at 
about a red heat the coefficient changes distinctly to positive, and 
remains so as the temperature is further increased. The efficiency 
of the lamp is claimed to be 12 to 1 watt per candle, or it can run 
at even less. Although a useful life between 600 and 1,000 bours is 
claimed, a proper series of life tests could not be made, as there 
seems to be a difficulty in keeping the joints between the filament 
and tbe leading-in wires in good condition. For the proper work- 
ing of the lamp. it is essential that mercury vapour pumps must be 
used for obtainiog the vacuum, and great care must be taken in 
selecting the carbon core, во as to obtain bomogeneity and purity, 
otherwise the results are considerably affected. Experiments are 
now being conducted by the inventors, using as а соге the graphitised 
(metallised) carbon filament, but 1 have not as yet heard with what 
results. The inventors are also experimenting with a special cement 
for making the joints, and I hear that the results are promising. 
One of the characteristic features of the lamp 18 that the length of 
the filament need not be increased over the ordinary carbon lamp. 
The filament is very pliable, and there will be no difliculty (when 
the present defects, which are chietly of a mechanical character, 
have been overcome) in making lamp: of low aud high voltages and 
of reasonable candle-power. The lamp easily stands transport, and 
will be just as safe to handle as the ordinary carbon filament lamp 
of to-day. Thisis rather an important point, because one of the 
troubles common to all metal filament lamps at present is their 
liability to breakage in transport and in bandling, icularly so 
at the hands of the uninitiated consumer. The advantage to be 
derived from the use of metal filament lamps may often be more 
than counterbalanced by the expenditure for renewals of lamps, on 
account of the breakage of the filament. 

Iridium has also been used for the manufacture of lamp filaments. 
According to Gulcher's process, amorphous iridium is made up into 
& paste by the aid of an organic binding material, The filaments 
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are squeezed from this paste, and are made to glow in the air, and 
not in a receiver containing sir under diminished pressure or 
indifferent gases. The lamp is only produced for low voltages up 
to 24, and consumes between 1 and 1:5 watts per candle. Other 
metals, like vanadium, niobium, molybdenum, &c., may also be used 
in the future, but not much has been made public as yet regarding 
their use for filaments. 

During a visit which I paid to Mr. W. T. Hammer, of New York, 
I was fortunate enough to 8ee amongst other lamps a few samples 
of Mr. Heany's invention, some using, I am given to understand, 
titanium for the filament, and others using a metallic alloy of 
tung:ten and titanium in a dense, shining, coherent state. See 
U.S. patents No. 839,585 and 842,546. I am given to understand 
that more will be heard about this lamp shortly. 

The economy which can be derived from the use of these new 
metal filament lamps depends on the price at which the lamps can 
be sold, the rate of charge for the current used, and the useful life 
of the lamp, and this is a matter which one must not overlook when 
tempted to adopt these new lamps for the sake of economy only. 
The breakage in transport and in handling by dustiug or fixing the 
lamps is a very serious drawback, and to mitigate this evil the 
lamp-makers will have to work out an arrangement with the con- 
sumer so as to reduce the expense to a minimum. The price of the 
lamp of 100 volts, 50 c.r., is 4s., but there is no doubt that this high 
price, with an increased output and growing demand, will be greatly 
reduced in the near future. 

Although we have seen that the metal filament lamps can be 
made of relatively small candle-power at voltages above 100, and of 
high voltage up to 240, I am given to understand that it is not the 
intention of most of the manufacturers to sell for the present other 
lamps tban those of high candle-power above 30 c.P., and intended 
for voltages varying between 100 and 130. This decision has а dis- 
tinct commercial value, making the change from the carbon filament 
to the use of metal filaments gradual, so as to be properly appreciated 
and beneficial to the consumer, manufacturers, and energy suppliers 
alike. 'The fact that the high candle-power lamps consume only 
about one-third or even less energy than generally the present 
carbon lamps, will,to & very large extent, meet the complaints of 
the consumer, who, in adopting the lamps, will obtain increased 
illumination at the same or less energy expenditure than hitherto. 
It is well known that the carbon incandescent lamps are at present 
in many cases fixed in a low position, often in the direct angle of 
vision, and, therefore, detrimental to gight. The reason may be 
that, on account of the expense at which energy is sapplied to the 
consumer, he could not well afford to enclose the lamps in pro- 
perly diffusing globes, or to remove them a good distance away 
from the objects he wishes to be illuminated. With the advent of 
the new metal filament lamps of relatively high candle-power, the 
lamp could easily be removed to above the level of the eyes, or 
enclosed in properly diffasing globes. We should thus obtain good 
illumination witbout additional increase of expenditure. I believe, 
personally, that the high efficiency lamp will prove of inestimable 
benefit to the consumer, manufacturer and supplier alike. It will 
bring the electric light within reach of many who have во far hesitate d 
to adopt it, and will render it a cheap and convenient method 
of lighting. The change from carbon to metal filament must be 
made gradually. With the extensive use of electricity for lighting 
purposes, the рее, suppliers of electric energy will, no doubt, 
benefit in the long run from the change. For those circuits where 
high voltage is used, and where it is advisable to introduce the 
metal filament, resort must be had to series wiring, which, asa 
whole, is not quite satisfactory, because, as soon as one of the lamps 
breaks, all the lamps in the circuit go out, and it is not so easy for 
the ordinary consumer to detect the broken lamp. Several devices 
have now been introduced to mitigate this drawback. Mr. Dowsing 
is showing here two of his devices for this purpose. There are also 
specially devised cut-outs, which act automatically as soon as the 
lamps break. Where alternating current is used, the voltage can 
easily be brought down to suit the voltage of the lamps, or auto- 
transformers similar to those used with arc lamps adopted. In 
many places on the Continent it has even been found advisable, 
on account of the charges for current being high, to put down 
motor-generators to reduce the voltage, instead of re-wiring the 
existing installation. 

Speaking generally of the impressions which I received during 
my recent visit to America, I should like to inform the meeting 
that very great progress has been made in the recognition of illu- 
minating engineering as a distinct branch of specialisation in the 
engineering profession. I observed an extensive use of successful 
combinations of shades, lamps and lamp-holders by the aid of 
which combination the best and most efficient illumination is 
obtained. The Holophane shades and reflectors seem to be very 
much used, enabling us to direct the light where it is most wanted, 
and to produce any desired effect of illumination. I think that 
this combination of lamp, lamp-holder and reflector forming one 
suitable unit, is worthy of the careful consideration of the lamp- 
makers in this country. | 

Having dealt briefly with the improvements made with incan- 
descent metal filaments for general illumination, I should like to 
draw attention to the progress made in the use of vacuum tubes, 
and in particular I wish to refer to the Moore vacuum-tube method 
of illumination. ; 

Two installations have already been erected in London, one 
outside the Savoy Hotel and another at Salisbury House. The 
Savoy installation consists of a tube 176 ft. in length, consuming 
2,950 watts, ueing nitrogen gas for producing yellow light. Power 
factor 70 per cent. The Salisbury House installation consists of a 
tube 85 ft. in length, consuming 2,200 watts, with a power factor of 
60 per cent. А white colour is obtained by using СО. І am 
quite satisfied that в useful field will be found for the application 


of this method of illumination. The use of CO; has enabled Mr. 
Moore to obtain with his tube the nearest approach to daylight yet 
attained, and I am given to understand that colour can be matched 
in such a light with extreme accuracy. This ie certainly a severe 
test for any method of lighting. 

I should also like to draw attention to one fact in connection 
with illumination, which seems to deserve greater consideration at 
the hands of manufacturers and large consumers of light, and that 
is the great value which ought to be attached to the adopting of 
proper methods of illumination. Tne advantages to be derived 
are: first, the sight of the workpeople will be improved and pro- 
longed; secondly, the output will be quite appreciably incressed ; 
and, thirdly, which is very important, the quality of the work 
under proper illumination will be of the same high в as 
when done in the daytime. The economies derived by not using 
proper methods of illumination are false economies when one bears 
in mind the fact that the expense of providing and keeping up 
proper illumination is in many cases only a small fraction compared 
with the value and the nature of the work turned out. This ques- 
tion of defining the proper amount of light necessary for dif- 
ferent purposes forms a very useful task for the illuminating 
engineer. 

Before closing I should like to refer to an American institution, 
with the work of which I was struck as being of extreme import- 
ance for the much needed improvement in lighting, and that is the 
work of the engineering department of the National Electric Lamp 
Association. Fifteen lamp-makers in the United States bave com- 
bined not for the purpose of forming atrust, but with a determined 
object of improving the quality of the lamps they are manu- 
facturing, and thereby maintaining a proper and high standard. 
The best evidence of the value of this association is the fact that 
lamps have been improved duriny the past few years considerably, 
and every advantage to the manufacturer has been proved to be an 
advantage in which the purchaser has shared. Instead of each 
factory employing imperfectly trained chemists to analyse the 
chemicals which enter into the manufacture of lamp filamente, a 
well paid and highly-skilled chemist is employed in a thoroughly 
equipped laboratory to perform this work, and sufficient resources 
are put at his disposal to kecp on making proper researches, and 
keep abreast with the latest discoveries. No independent com- 
pany with a capacity less than about 15 or 20 million lamps a year 
could possibly afford to maintain an engineering organisation 
which should be in any way compared to the engineering depart- 
ment of the National Electric Lamp Association, and it is only by 
reason of this association that such an engineering organisation can 
exist. In passing I may also mention, in connection with the 
necessity of testing incandescent lamps, the besutifully equipped 
electric testing laboratory which I visited in New York, which is so 
ably conducted by Dr. C. Sharp. This laboratory is munificently 
equipped for the purpose of testing lamps for life, candle-power, 
energy, consumption, &c., securing for the consumers lamps accord- 
ing to the standard specification. It is only by such a central 
organisation and well-equipped laboratory that authoritative and 
unbiased tests could be carried out. In view of the fact that in 
this country & standard specification for carbon lamps has been 
framed, and has come into force on July 186, I hope before long 
that such a testing laboratory will also be established in this 
country, and will receive the proper support of the municipal 
authorities and companies supplying current for lighting purposes, 
enabling the consumers to get lamps of really good quality. 


Modern Machinery and its Fatare Development. 
By H. 8. BRACKENBURY. 
(Section G.—Abstract.) 


THERE are forces now at work which considerably alter our views 
and ideas as to the value of certain classes of machinery. 

Modern machine tools may be classed as follows :— 

(a) Automatic machinery for which the tools are designed, made, 
and set in the machines by highly skilled labour, the material being 
fed into the machines by unskilled labour. 

(b) Semi-automatic machines for which the tools are generally 
formed to give the work the required shape, and stops set on the 
machine to give the required lengths and depths of the cuts, the 
operator having little more to do than to pull or turn certain 
bandles. " 

Under this class come capstan lathes, screw milling machines, 
screwing machines, &c.; in fact, all those machines where the tools 
can be made and set by skilled labour and then worked by little 
skilled labour. 

(c) Machines which develop the work under the guidance of 
skilled labour to a drawing or sample, the sizes being obtained by 
the use of gauges or the micrometer. Such macbines are the engine 
lathe, heavy capstan lathes fitted with lead screws, &c. 

(d) Grinding machines for finishing work, where considerable 
skill is required in the handling of gauges, but very little skill to 
work the machine. 

It has been the aim of many machine users to push work from 
class c into class b, and from b to a, and this the machine builders 
have encouraged, bringing the automatic and semi-automatic 
machines to great perfection, but they have tried to carry this too 
far, even under the old conditions, and I shall try to show that the 
conditions upon which the value of automatic and semi-automatic 
machines rested, have been completely upset by the general adop- 
tion of high-speed steel; and that the claims of the old simple 
type of engine lathe come once more to the front. 

Until a few years ago, the time required for rough drilling, 
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turning, &c., work was a very large consideration on the total cost, 
including material, and it was therefore desirable to do much of 
this work with automatic machinery, where one man could attend 
to, say, four machines. But by the introduction of high-speed 
steel, the cost of roughing out has been immensely reduced, cer- 
tainly as low as one-third the former cost. The price of material 
and of the more intricate types of machines has risen, the result 
being a complete alteration of the proportionate value of the labour 
to the cost of material and machine charges. The production of 
one automatic machine on the larger class of work is slower than 
the production of a hand-worked machine, and therefore extra 
capital charges are involved for sbop room. The price of an 
automatic machine is at least double the price of a hand machine 
suitable for turning out the same piece of work, and very often on 
the automatic more material must be used and of a more expensive 
nature, a point which the machine builders are apt to leave out of 
consideration. Future development will not be in the direction 
of larger and more complicated turret or automatic lathes, but in 
the direction of simple machines which can be attended to by 
operators of average intellect who have not had much previous 
experience of machinery. | 

Automatic machines show a saving when the capital cost is not 
more than £250 each. After this figure a loss is shown, which 
increases very rapidly. 

Figures are often shown which seem to prove the great value of 
even large automatics and expensive and complicated turret lathes. 
In certain cases these figures are correct, but in many cases the 
eaviag is largely due to the carefully thought-out method of doing 
the work, where formerly little, if any, attention had been given 
to the study of economy in the old machiaes. 

I now draw attention to а set of curves showing the actual pro- 
portionate cost of wages only on bolts made («) in an engine lathe, 
(^) in а capstan lathe, and (c) in an automatic. 


з 
Qvameter of Bors 
CouPABATIVB Costs oF Propucina Вогтз.— ' 
WAGES ONLY. 


It will be noticed that the automatic shows a large saving on the 
smaller sizes; for the larger sizes the engine lathes show the 
cheapest méthod. The capstan or turret lathes show much the 
same as the engine lathes, but the machine charges would be much 
higher for both the automatics and the capstans. 


TABLE I.—16 iN. CENTRE LATRHE. 
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The automatic shows to the best ad vantage on simple work, when 
the cutting time is a large proportion of the whole time. The 
reason of this is that the time taken to change from tool to tool on 
the automatic machine is longer than that required on the hand 
capstan machine; во that the longer the cutting time, and the fewer 
the number of tools employed, the better is the result from 
the automatic. 

These curves show the tendency very clearly of the work to 
become more and more expensive as the size of the automatic 
machine increases. The simple automatic machines of small size 
are of the greatest value. The complicated machines for work 
requiring many short operations are not economical. 

I come then to this conclusion :— 

The use of automatic turning machines is for small work of a 
simple nature. 

The use of large expensive turret lathes is for finishing work 
о a 1 nature or form, requiring considerable variety 
о 8. 

To rough the work to nearly the finished sizes we require simple 
machines suitable to be worked by boys. 

Curiously enough, these machines, which seem the most simple 
and easy of perfection, give the most room for development. The 


reason of this is that the great value of roughing-out work in cheap 
machines with cheap labour has not been sufficiently grasped. 

Supposing the cost of tools for roughing the same in both the 
expensive turret and the cheap capstan, and supposing the former 
costs £400, as against £100 for the latter, and wages per hour &d., 
as against 3d., I find that the cost is as 16 to 5. 

In the design of these roughing-out machines, I should advise the 
driving to be done by means of a single pulley running on a back 
shaft with a wide belt, and not а cone pulley ; the change of speeds 
would be obtained by means of sliding gear wheels made of steel. 
I would not make provision for too large a range of speeds, as when 
a speed is too slow for the best results from the tool the feed can be 
increased, which gives the same results. 

Taking as an example a lathe of well-known makc I find that the 
horse power carried by the belt varies from 1295 to 354. 
Evidently the value of a large range of speeds is very doubtful 
when it is combined with such a range of horse power. (See 
Table I.) 

I come to the question of finishing the work. The accuracy 
required for finished work is now of a far higher nature than 
formerly. It із recognised by everyone that interchangeability is 
a necessity and an economy, and this can only be obtained by 
making the work to a small tolerance of error. 

If the work is of a complicated nature it will be an advantage to 
employ the turret lathe as previously described, or the higher class 
of engine lathe may be used. 

It, however, the work is of a more simple nature, the modern 
grinding machine will be employed. 

We may look to the future to make the use of the grinding 
machine far more extensive. Machines of a cheaper nature will 
be introduced to finish much of the work which is at present 
fiaished in the lathe. 


Magnetic Observations at Falmouth Observatory. 


Report of the Committee, consisting of Віт W. Н. PREECB (Chair- 
man), Dr. В. T. GLAZEBBOOR (Secretary), Prof. W. G. Арлмч, 
Dr. CHREE, Captain Свклк, Mr. W. L. Fox, Sir A. W. Rucker, 
and Prof. SCHOSTER. 
(Section A.) 


THE grant voted by the Association last year has been expended in 
maintaining the magnetic observations at Falmouth Observatory. 
The results of the observations have been published in the Annual 
Report of the National Physical Laboratory, as well as in that of 
the Royal Cornwall Polytechnic Society. 


The mean values of the magnetic elements for the year 1906 
are :— 


Declination 18° 5'3 W. 
Horizontal force... 018790 C. G. S. 
Vertical force 0:43344 C. G. S. 
Inclination 66° 337 N. 


The Committee are informed that the Observatory at Eskdale 
Muir will be ready for occupation this autumn. It is clearly 
important for the sake of continuity that the Falmouth Observatory 
should be fully maintained until Eskdale Muir is in complete work- 
ing order. To secure this the Committee ask for reappointment, 
with a grant of £50. : 


Reiofurced Concrete Poles. 


In his paper on New Uses for Rcicforced Concrete,” read before 
Section G, Mr. W. NohLE TwsaLvETREEs, M. I. Mech. E, touched 
upon such constructions as railway sleepers, standards for overhead 
electric cables in power transmission and electricity distribution 
systems, and poles for telegraph and telephone wires. 

Reinforced concrete railway sleepers are to be found on several 
lines in the United States. Ok the Campbell sleeper, some 150 
were laid down on the Elgin, Joliet, and Eastern Railway in 1905, 
and 1,000 on the Chicago, Lake Shore, and Eastern Railway during 


last year. This sleeper is of concrete, reinforced by two old boiler 


tubes and a surrounding ring of wire netting. According to the 
pablished results of tests, the Campbell sleeper is capable of with- 
standing loads up to 80,000 lb. applied at the rail seat before show- 
ing signs of failure by crushing, and of supporting transverse loads 
up to 10,000 lb. applied at the middle, the rail seats being sup- 
ported on blocks at the distance of 5 ft. apart. 

Sleepers of the type adopted on the Chicago and Alton Railroad 
by Mr. G. H. Kimball bave been in service on that line since 1901, 
and have proved capable of withstanding the effects of traffic in a 
perfectly satisfactory manner. The sleeper consists of two blocks 
of concrete, each 3 ft. long by 7 in. thick by 9 in. wide, connected 
by two 3-in. steel channel bars embedded in the concrete blocks. 
The rails are secured by spikes upon hardwood blocks intended to 
absorb shocks and distribute pressure. 

Other types of reinforced concrete sleepers are in use on several 
American railways, and the fact that the employment of the 
material for the purpose has been taken up seriously in a great 
timber-growing country should serve as a hint to railway engineers 
in this country, where the cost of timber tends to increase year by 

ear. 

The Caio sleeper, adopted experimentally on the Italian railways 
in the year 1900, has shown satisfactory results, and it is stated that 
the authorities have decided to lay 300,000 sleepers of the same 
type. The sleeper is reinforced in a somewhat complicated manner 
by longitudinal steel rods interlaced with wire, while vertical rods 
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and netting are placed beneath the chair seats and some netting 


in the middle portion of the sleeper. 

. Reinforced concrete poles have been used for some time past for 
carrying the cables employed in power-transmission systems in 
various Continental countries. Animproved method of construction 
has recently been introduced by Messrs. Siegwart, of Lucerne, for 
the production of hollow poles by means of a special macbine, the 
poles being made to any required length and taper, and the concrete 
reinforced suitably for the length and the load to be carried. 

Reinforced concrete standards for power-transmission lines are 
also coming into extensive use ір the United States. The standards 
for a three-phase power-transmission line are 49 ft. 7! in. high, 
with a minimum clearance of 30 ft., and are reinforced with 12 ?-in. 
and 4-in. longitudinal bars, and a spiral winding of }-in. stcel 
wire. 

The utility of reinforced concrete for purposes such as those now 
under consideration should appeal to the Post Office and railway 
companies, as well as to those concerned in electricity under- 
takings, since reinforced concrete is an ideal material for the con- 
struction of telegraph and telephone poles. An instance of enter- 
prise in this direction has been afforded by the Pennsylvania 
Railroad, by whom a mile of telegraph poles was erected in the 
actumn of last year. The poles, from 25 ft. to 34 ft. long, were 
made of concrete, reinforced with 24 }-in. rods, and their trans- 
verae dimensions were 8 in. equare at the bottom, taperiny to 6 in. 
square at the top, the corners being chamfered so ав to give an 
octagonal cross-section above ће ground. The work was hurried, 
во ав to have the line ready for inspection at a given date; and, in 
consequence, some of the poles were erccted within five days after 
they had been made, Notwithstanding this hasty construction, 
and the severe windstorms of last winter, it is stated that the poles 
were in almost perfect condition in May this year. This experience 
is sufficient to indicate the exceptional suitability of reinforced 
concrete for the purpose named. 

Amongst many other examples, the author gave instances of rail- 
way bridges constructed of this material, a great advantage, in 
addition to the small initial cost, being the durability of the 
structure without the necessity for periodical painting. 


On the Application of Water Power, and how to Secure the 
Greatest Efficiency in Working the Same. 


Ву JohN бмүтн, M. A., M. Inst. C. E. I., F. R. Met. Soc. 
(Section G.) 


THERE are many falls of water which are not utilised because they 
are considered too small and the supply of water too irregular to 
pay for the outlay in applying them. I hope to show, however, in 
this paper that such may be made valuable by using a variable 
auxiliary power to supplement the water power. 

On the Upper Bann River in the North of Ireland there are a 
number of these small falls. On one of these the fall is 8 ft. 24 in, 
but as there is a loss from a long and somewhat narrow race in part 
of its course, only 7 ft. 6 in. is reckoned on. ‘I'wo Achilles turbines, 
one 48 in. in diameter and one 36 in., have been erected on this fall. 
They are capable of driving 126 н.р., with a discharge of 11,095 
cb. ft. per minute at full gate of sluice, but as it is an advantage 
to work with something less than full gate with such turbines, 
they are never required to do more than about 112 H. p., or 
16 н.р. per foot of fall. There are reservoirs provided for the 
river by a public company to keep up the normal supply in 
summer and in scarce times t) 4,500 c.f. per minute or 54 H. b., 
equal to 7:2 H.P. per foot of fall. At these and intermediate 
times, the necessary power for the machinery is kept up by a 
steam engine, so that one year with another it is estimated that an 
average of 83 н.р. ів obtained, or about 11 н.р. per foot of fall. 
Had a turbine, or turbines in this case, been erected for only tbe 
normal supply, a loss would have resulted of 3:8 н.р. in the year's 
working (or £19 per annum if steam were used for 10 hours’ drive 
per day). A steam engine is used as the supplemental motor in 
this case, a8 the works are used for bleaching, where the steam is 
passed through a high-pressure engine at 65 lb. per square inch and 
leaves it at about 4 lb., passing into another boiler, thence to do the 
boiling and heating required in such works, and thereby great 
economy is secured. 

In other works the eupplemental power might be obtained from 
an oil or gas engine. 

The Achilles is an American turbine, which is said to be an 
improvement on the Hercules turbine, which was introduced by 
Mr. McCormick, of Holyoke, in 1876. The city of Holyoke is said 
to be possessed of a large water-power, well developed and con- 
served, and has also a public testing flame ; Messrs. John Macdonald 
and Co., Pollokshaws, near Glasgow, supply and erect these turbines. 
Any water motor which works well with a supplementary power 
will, however, prove the same thing. 

There are two or three other falla in the Bann River which are 
worked in much the same way, with some modifications, but there 
are a great many others where the full power of the water is not 
taken advantage of, and some others where the fall is not used 
at all. 

I believe the same state of things obtains on a great many other 
rivers, both in Ireland and elsewhere, and thus a large amount of 
wealth not only is wasted, but lost. This is especially to be deplored 
in a country where the people are poor and coals dear. 

When giving evidence before the “ Arterial Drainage Commission 
Ireland of 1905," I drew attention to a means of preventing or 
modifying the flooding of lands within the drainage area of rivers 
by the construction of compensating or subsidiary reservoirs on 
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lakes or poor lands along the course of the river into which the 
floods might be drained and impounded, and gradually withdrawn 
afterwards to the lower reaches as required; at the same time the 
purer water on the higher reaches could be impounded and reserved 
for the supply of towns. Thus the full advantage would be taken 
of the entire drainage area of each river. ere this done the 
several falls on each river would be further increased in value in 
proportion to the use they could make of these reservoirs, 

In a paper On the Industrial uses of the Upper Bann,” read before 
this Association at the Belfast meeting in 1874, and published in 
evtenso in its report, I mentioned one such reservoir, which had 
then for many years been of great service to the mills. This 
Corbet reservoir (as it is called) is still proving its great usefulncas 
to the river, in fact, supplying half as much as Lough Island Reary 
reservoir at the head of the river, which bas nearly 10 times ite 
capacity ; the latter, however, has a drainage area of 5 eq. miles, 
whilst the former takes its supply from a point on the river where 
the drainage of 80 sq. miles flows past. 

I wish especially to bring this matter under the notice of 
engineers and mill-owners, as I am well aware of the fact that the 
value of water power is much under-estimated ; this, I believe, has 
arisen in & great measure from the general use on low falls of 
imperfect and inefticient water motors yielding small percentages 
of the theoretical power of the water, and the neglect to use the 
full flow of the water in all seasons. 

There is no difficulty now in procuring water motors for all 
heights of falls to give 80 per cent. of the theoretical power in place 
of from 50 per cent., or etill lower, to 70 per cent., as has been too 
much the rule hitherto. 

In the works spoken of above, two upright breast water wheels, 
made from the plans of the late Sir Wm. Fairbairn, have been re- 
placed by these American turbines, which have given a very much 
higher percentage of the full power for low falls. 


"LET US NOW PRAISE FAMOUS MEN.” 


By AN ENGINEER. 


RECENT events have brought before us the fact that the 
architect, like the poor, is always in our midst, neither doth 
he hide his candle under а bushel. Rather doth he clothe him- 
gelf with the raiment of omniscient knowledge and perform 
such tricks as make high heaven and lowly ratepayers weep. 

It will be remembered that some three years ago a 
plaintive manifesto was officially issued to all local 
authorities, urging that architectural work of a monumental 
character should be entrusted to independent architects and 
not left to the tender mercies of engineers and surveyors. 

There was a pleasing vagueness as to the precise defini- 
tion of the term * monumental " ; probably it referred more 
to a town hall than a public urinal. If, however, the 
adjective was intended to apply to a workhouse, the delicate 
irony of the circular is now more apparent than ever. 

It was, no doubt, and still is, annoying to architects to 
see the surveyors and engineers of Councils designing 
buildings equal to any of their own creations in decorative 
effect, more conveniently planned, and of less expensive 
construction. 

The humour of the situation at the time when the above- 
mentioned appeal was distributed lay in the fact that, for 
many years past, architects had added the true functions 
of consulting engineers to their own qualifications, and that 
the majority of their monumental triumphs were in this 
respect but whited sepulchres. Architects might, of course, 
make themselves responsible for engineering work. After 
all, what does it amount to? You just run through the 
estimate of some obliging contractor, and there you are, 
and there is your 5 per cent. commission, which you take 
with an unshaking hand. The absolute immorality of employ- 
ing engineers or surveyors to design buildings, on the other 
hand, cannot be condemned too strongly ! 

So time went on till, thanks to “our John,” the populace 
has had an opportunity of admiring the mighty works of the 
genus architect in a marvellous transformation scene— 
designer of buildings, mechanical engineer, electrical engi- 
neer, laundry expert and general stage manager. 

Unfortunately, neither large nor small outlays necessarily 
ensure low working expenses. 

Few people have any idea of the poor condition of the 
engineering plant in very many public institutions and the 
consequent waste of coal and money—a state of affairs 
almost invariably due to the architect, whose ignorance of 
mechanical subjects is only exceeded by his disgust for any- 
thing of such a practica! nature. The amount of public 
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money wasted by architects masquerading as engineers can 
only be fully appreciated by the latter. : 

The genera! arrangement of the boiler house, engine room 
and laundry, with their possible extensions, a most important 
point, the questions of heating, ventilation, water softening, 
electric lighting, and many other details should all be con- 
sidered and decided upon before the plans of an institution 
are finally approved. 

Your architect does nothing of the sort. He designs his 
building, the engineering plant is put anywhere; electric 
lighting is added, perhaps, at the last minute, so to speak, 
water softening plant may be erected in a few years’ time, 
there is no thought of economising steam. There is, in fact, 
no fixed design at all for this section of the ** monumental 
edifice. It is to all intents and purposes the grave of its 
designer's reputation as an engineer. 

A clrurch architect acts in the same manner, the organ is 
placed in any handy corner without regard to the acoustics 
of the situation. Fortunately the working expenses of organs 
do not vary to any extent with their position. The working 
expenses of the plant in a public institution do, and ite 
economy is largely devendent on careful attention to details 
in its design and arrangement. | 

Again, in the event of building tenders standing at a 
higher figure than the designer's estimate, an unhappy 
occurrence not entirely beyond our mortal ken, even when an 
F. R. I. B. A. is employed, the architect is often instructed to 
revise his designs. 

What happens? . Well, one size of boiler is as good as 
another at a pinch in his estimation, and so on right through 
the equipment, which very likely was not correctly estimated 
for in the first instance. The cost of the building work no 
doubt is reduced as well, probably it is rendered less monu- 
mental in character, but, nobody knows or cares about the 
boilers and heating arrangements until the place is opened. 
Then there is trouble in the camp, the board blame the 
architect, he blames the contractors, and they unanimously 
agree that the resident engineer is incompetent. Voilà tout! 
Bat when several engineers have either been discharged or have 
thrown up their work in disgust, a consulting engineer may 
be called in. It is then found that while comparatively 
small extra expenditure on more suitable plant at the outset 
would have effected a considerable saving: in working 
expenses, the necessary outlay is now practically prohibitive 
owing to the interest and sinking fund charges payable, not 
in on the cost of the alterations, but also on the original 
plant. | 
It is admitted that in some instances the engineering 
work has been entrusted to an expert by the architect, but 
in many of these cases it is obvious that the former has not 
been called in early enough. His daty has been to provide 
electric lighting plant, or to arrange for the equipment of 
the laundry, more or less in accordance with the architect’s 
preconceived ideas, and he has been limited as to capital 
outlay by an estimate included in the building quantities. 
Farther, the engineer has in several instances been connected 
with some manufacturing firm. The beauty of the situation 
is obvious. He naturally specifies apparatus made by his 
firm, on which he makes a profit. He can therefore afford 
to undertake the consulting work either for this profit alone 
or for a lower commission than the independent consulting 
engineer. 

It must not be inferred that the plant supplied in such 
cases is necessarily of an inferior quality, but such pro- 
cedure does undoubtedly militate against the adoption of 
the most effective apparatus for any given work, and the 
engineer is also more or less in the hands of the architect, 
and vice versa. 

Architecte, as a rule, appear to have no idea of the amount 
of detail involved in dealing with the simplest engineering 
matters. Contractors are asked their price for, say, a steam 
pump, or a disinfector, in an offhand manner, and their 
request for further particulars before quoting a price ів 
looked on as a proof of their incompetency. 

Great difficulty is also experienced in obtaining interviews 
with architects. In this respect they easily distance 
consulting engineers. The latter generally manage to find 
time to discuss any new system or apparatus. The former 
stand over a'drawing board with their backs to the caller, 
while an assistant courteously informs him that Mr. Blank 


is so engaged on his various monumental edifices that he 
cannot spare & minute. Mr. Blank always is engaged too, 
absolutely wedded, in fact, to his art. The result is that 
his clients often have to put up with more or less obsolete 
plant and consequent loss of efficiency. 

There are, of course, exceptions, and these gentlemen will 
probably be the first to admit the correctness of the above 
remarks. 

The engineering of their institution work is entrusted to 
competent consultants with satisfactory results, but even 
then the engineer may not be called in early enough, to plan 
out the equipment as a whole. 

It is impossible to lay too much emphasis upon the fact 
that the supply of heat, light, and motive power should be 
considered together, as the various details that make for 
continuity of supply, for satisfactory working, and for 
economy, all hinge one upon the other. 

One of the most important features in the engineering 
of public buildings is the judicious use of exbaust or waste 
gteam. 

Great improvements have been made during the last few 
years in heating systems, but the value of exhuust steam for 
either hot water or steam heating has not as yet received 
the attention it merits either from those responsible for the 
management of public institutions or from their architects. 
The former look to their architect for advice, the architect 
assumes that, because steam heating has proved unsatisfac- 
tory in the past it must always remain in the sume condi- 
tion, and will have none of it. 

As a matter of fact, the warming of many buildings can 
now be efficiently carried out almost entirely by the exhaust 
steam from the various engines in use on the premises, and 
the question is one which should be investigated by all 
boards of management. The resulting economy will in 


. many cases reduce the coal bill to a marked extent after due 


allowance has been made for the interest on the cost of the 
alterations. Once again, what argument can be urged for 
the employment of an architect to prepare plans for a 
laundry ? This is entirely an engineering work, and requires 
exceedingly careful treatment. The architect invites tenders 
for the equipment of the building, and receives, say, a 
dozen ; he then selects the lowest, quotation, utterly oblivious 
of the fact that no two tenders are drawn up on the same 
basis, and that no comparison is, therefore, of the slightest . 
value. Further, if the tenders could be compared, has an 
architect the requisite technical ability so to discrimate ? - 
The answer is obvious. Не is entirely in the contractor’s 
hands, and so are his cliente. 

The extras on such contracts are usually excessive. This 
is accounted for by the indefinite wording of the manu- 
facturer's original specification, which rarely covers every- 
thing necessary for the completion of the work. In the end 
the capital expenditure is far greater than it would have 
been if proper specifications had been prepared by an 
engineer, and the arrangement of the plant is less 
satisfactory. | 

It should be borne in: mind that a contractor's aim is to 
supply apparatus on which he can make the most profit, 
always provided such apparatus will perform the work 
required. 

A consulting engineer, on the other hand, views the plant 
as a whole, and arranges each detail to give the best results. 

The radiation losses in steam pipes, for instance, do not in 
the least concern a contractor, but the matter is of consider- 
able importance to those who desire to economise in working 
expenses. 

The money lost through unprotected steam pipes is by 
no means a negligible quantity. The loss from a bare pipe 
only 2 in. in diameter, carrying steam at a pressure of 80 Ib. 
for 12 hours per diem, amounts to 28. 104. per foot lenyth 
per annum, taking the price of coal at 20s. a ton. 

The application of good non-conducting material to the 
pipe will reduce this loss by at least 80 per cent., a saving 
of 28. рег ft. length per annum. Bare steam pipes are, 
however, frequently met with in institution work. 

It may be said that this article is written with the idea 
of securing work. Even admitting the soft impeachment, 
why should such matters not be entrusted to those who 
have made a special study of the subject? Farther, 
engineering work of this description is of comparatively small 
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importance to those engineers who possess the requisite 
experience to deal with it successfully. 

It is far more to the advantage of the ratepayers at large 
that an impartial expert, unconnected with any contracting 
firm, or special system, should advise upon such matters than 
it is to the expert himeelf. The adoption of his recom- 
mendations may save a large annual som, but his own 
profit on the transaction will probably only amount to a 
few pounds. Some may remark, “ We would rather employ 
an architect than an average engincer.” Their experience 
has, no doubt, been a bitter one. It merely serves to 
emphasise the fact that engineering work of this description 
calls for a large amount of discrimination and practical 
knowledge. Still, admitting that there are engineers and 
engineers, who but an architect puts down /Aree vertical 
boiiers to supply steam to a Union when one Cornish boiler 
would do the work with 35 per cent. less coal, to say nothing 
of the short life of a vertical boiler and the danger of forcing 
it? Who but an architect lays steam pipes direct in the 
ground, or for that matter, erects them uncovered in trenches 
and buildings? Who but an architect makes an error of 
100 yds. for 100 ft. in setting out the distance between one 
block of buildings and another ? 

Why, the list could be extended till the crack of doom. 
Who but an architect provides radiators with insufficient 
heating surfaces, chimney shafts, boilers and engines, some- 
times too large, but generally too small, a boiler house in 
which the ashes have to be taken out over the boiler settings. 
inaccessible steam pipes, and other details affording amuse- 
ment and derision to engineers ? 

These charming instances of engineering ability on the 
part of various architects can all be inspected, and doubtless 
many others. 

Nor are these blunders perpetrated, nay more, perpetuated, 
by unknown men. One ів а county architect. He should 
evidently become an inmate of some convenient “ building of 
а monumental character.“ 

The conclusions to be drawn are surely that, in the first 
place, the engineering work of public institutions should be 
directly entrusted to experienced and impartial consulting 
engineers by the authorities concerned before the plans of 
the buildings are finally approved. Secondly, that architects 
should be required to confine their attention to matters 
on which they are competent to advise. | 

The engineering plant in the majority of institutions bears 
mute and touching witness to the fact that engineering is 
emphatically à matter which architects are not, and never 
have been, qualified to deal with. The subject will well 
repay the careful attention of all local authorities. 


HOW TO "GET ON.” 
Bx "BINNACLE." 


Tuts question has been briefly touched upon in Glover's 
Almanac for 1907-8 under the heading Guides for Getting 
On," but the limited space allotted to the writer for this 
purpose was quite inadequate for the full consideration of 
the subject. 

In the present article this important problem is con- 
sidered at greater length for the benefit of the younger 
toilers in the electrical industry. | 

The art of “Getting On" has become of paramount 
interest to young electrical engineers during the last decade, 
more particularly in connection with those engaged in our 
large electrical manufacturing concerns, and it is proposed 
in this article to lay down a few general rules for the assist- 
ance of these unfortunate individuals. | 

It may be thought that more severe competition exists 
amongst central station engineers than in the manufacturing 
branch of the industry, and this is doubtless the case as 
regards the obtaining of a berth, but once a position is 
secured the central station engineer who cannot retain it 
must be of a very feeble description indeed, whereas the 
Struggles of the assistant in a manufacturing undertaking 
are only just beginning when a post has been allotted. to 

His work is subject to review at frequent intervals 


by his superiors, and if the manager has reasons for 
supposing that a better man can be obtained at the same 
cost, no hesitation is felt in making a change. This state 
of things is the natural outcome of extreme competition, 
and shorter periods of employment in one position or with 
the same firm, are likely to prevail in future than have ruled 
in the past. | 

These remarks do not apply to clerical posts, where the 
duties are strictly limited and recur week after week with 
unfailing regularity. Here the assistant becomes accus- 
tomed to his task, and can perform it more quickly and 
effectively than a newcomer, hence, as long as he behaves 
himself, no reason can exist for making a change. The 
technical staff are very differently situated, their duties are 
generally unlimited, and it is to the interest of the manage- 
ment to get as much work out of them as possible, with the 
natural consequence that as the supply of trained assistants 
increases, their duties tend to extend, whilst salaries remain 
constant or actually decline. 

One might suppose from the foregoing remarks, that 
techaical knowledge and hard work were the only factors of 
importance in “ getting on," and if those in responsible 
positions knew exactly the capabilities and output of each of 
their assistants, these factors would practically control the 
advancement of the latter. Unfortunately, those in charge 
never fully obtain this information regarding their staff, and 
even if they were capable of forming an accurate estimate of 
each man's value, their selections for responsible poste would 
still be influenced by personal considerations. This latter 
feature requires very careful attention by every aspirant for 
an improved position, and the rales set forth below will be 
entirely confined to this aspect of the problem. For men of 
exceptional ability, the following hints will have little value 
as they would get on with or without such assistance, but 
those having only average endowments may easily advance 
their interests by carefully ordering their conduct, as distinct 
from the actual duties performed. 

One of the greatest bars to a young man’s progress is a 
sense of humour, and those cursed with this attribute should 
spare no pains to conceal it during business hours. Many 
incidents occur which give you a mixed feeling of amusement 
and pleasurable excitement when your attitude should 
indicate sorrow and resignation. 

For instance, the office lighting, perhaps, fails at 3 o'clock 
on a December afternoon, resulting in a suspension of work 
for the remainder of the day, such a breakdown and stoppage 
of work will cause pleasure and amusement to many of the 
staff, but any indication of these natural feelings will be 
looked upon with strong disfavour by the authorities. If 
you wish to “ реб on" your appearance must show subdued 
irritation at the interruption of your work. Then again a 
commutator on a machine being tested may fly apart, some 
of the sections being gathered up in an adjacent township. 
If no one is hurt, the man cursed with a sense of humour 
wil be amused at this Katherine Wheel" display, but 
he must on no account exhibit such a feeling when apprising 
the manager of the event. His behaviour should rather 
indicate sorrow for the damage done to the roof and 
annoyance at the delay and expense involved by the collec- 
tion of the roving sections and the rebuilding of the 
commutator. 

The same principle applies to dealings with customers, 
and a failure of their machinery should never cause a smile, 
however grotesque the results may have been. The only. 


‘exceptions to the total suppresion of mirth occur when jokes 


are made by those placed above you, in which cases your 
risible faculties may be given free play, and they must even 
be forced on occasion. 

Never complain of the conditions under which you work, 
unless you can suggest a remedy ; mere grumbling is very 
harmful to your prospects. 

As a general rule you should “ Sir” your superiors, they 
all like it, and those who say the practice has no effect upon 
them are usually more susceptible to its influence than 
others. | 

Make a point of being hard at work by the time your 
chief arrives in the morning, and never rush off at the signal 
to cease work for meal times or at night. Instinct will 
indicate almost exactly when time is up, and your natural 
feelings will incite you to look pleased and to hurry away 
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promptly. Such emotions as these must be entirely sup- 
pressed, the correct attitude being one of undisguised 
astonishment succeeded by irritation, and you will finally 
tear yourself away after several minutes of studied absorp- 
tion in your duties. 

No engineer who i8 anxious to improve his position should 
ever cultivate a hobby, or if he must do so, all сота 
of it should be carefully kept from his employers. The 
latter always like to think that you have absolutely no 
interest in life other than the success of their undertaking, 
and your conduct should justify this belief as far as it is 
known. 

The above principle does not, however, altogether apply to 
marriage, and provided domestic interests are kept entirely 
in the background, the modern manager is rather inclined to 
favour a married man, as the notion is prevalent that he 
will be. compelled to work harder than a bachelor. It is 
difficult to lay down general rules on this question of 
matrimony ; if the head men in. a concern are married, the 
course indicated above is correct, but single managers do 
not always appreciate the occasional absences of their staff 
necessitated by family cares, and it is sometimes better under 
such circumstances to ask for a holiday without giving a 
reason. 

You must never be ill, but for some unexplained reason it 
is advisable to take a day off now and then, whether you want 
it or not. The effect of this procedure, if carried out in 
moderation, enhances your value by drawing the attention of 
the authorities to yourself, which is essential to your 
advancement. This question of attracting attention is most 
vital, and if it cannot be compassed by any. other means, it 
is better to make a mistake or two than to go on month after 
month doing your work perfectly and thus being entirely 
overlooked. This advice must not be misunderstood ; in the 
first place, it is safer to excite interest in your employers by 
putting forward néw ideas, but if this plan is not feasible, a 
few mistakes will do you more good than harm if your work 

is satisfactory in other respects. On the other hand, should 
the results of your labours have proved disappointing an 
error or two may ensure your dismissal. 

Do as you are told without argument or comment unless 
you are consulted, in which case, if your chief holds strong 
opinions, your correct course is to allow him to convince you 
of their sapiency, when they should be adopted with 
enthusiasm. 

Technical knowledge and hard work have their proper 
places as aids to advancement, but experience tells us that a 

` knowledge of human nature as portrayed in those placed 
above you is often of greater importance in the struggle for 
Buccess. 


Cost of Hydro-electric Works.—In a recent issue of 
(Industrie Electrique, in the course of an article on the electrolytic 
manufacture of alkaline chlorates, the capital expended on the 
plant at Vallorbe, Switzerland, is detailed. The height of fall is 
70 m., the power utilised amounts to 3,000 H.P., and the output of 
the works is 900 to 1,000 tons of chlorates per year, calculated at 
the round figure of 1 ton per horse-power per diem. The expendi- 
ture was allocated as follows :— 


Concession and land . £1,200 
Dam | 800 
Tunnel, &c. 2,000 
Pipe line aes n 1,200 
Turbines and aluice-gates 4,400 
Buildings... ves TA 800 
Dynamos ... 12,000 
Sundries ... 1,600 

Total . . £24,000 


Thus the cost per horse-power was £8. Interest and depreciation 
at 10 per cent. make £0'8 per H.P. per annum. These results are 
exceptionally favourable; more usually, it is stated, the cost of 

ation would average £20 per H.P., and the annual charges £2. 
In Norway, however, it is anticipated by the company which works 
the Birkeland-Eyde process that the annual cost wil not exceed 
£0'6 per H.P.-year. A project which has been drawn up for the 
. utilisation of the power of the Rhine at Kembs and Petit-Landau, 
contemplating the development of 42,000 H. p., is estimated to cost 
two millions sterling, or £47:6 per н.р. The high cost is due to 
the small head and the correspondingly immense volume of water 
to be dealt with. With such favourable conditions as obtain at 
Vallorbe, the cost of energy forms an insignificant percentage of 
_ the total cost of prodyction of chlorates. 


JAPANESE ELECTRICAL IMPORTS. 


IN our issue of July 19th, page 92, we gave a summary 
of the principal figures of interest in the latest return 
relating to Japanese electrical importe. We are now 
enabled, by the courtesy of an esteemed contributor, to 
publish the following useful analysis of the returns, together 
with the deductions drawn therefrom by him. The object 
of the analysis was to see whether the decrease per cent. of 
British trade was proportionate to the total decrease per cent., 
and if British trade had suffered more than others :— 


JAPANESE IMPORTS IN THOUSANDS OF YEN. 


Е = 
— — = —— — ———À—— — -— —— Тр T —T— T 


: 1905. | 1906. 
ni | NE | ' Increase. | Decrease. 
1,000 , 1,000 1.000 1,000 | 
‚ yen. | yen. | % | yen. | % ' yen. | kn 
. Ж uad | 
Electric Untd. Kingdom. 105164 127254 22 21 | — — 
lighting United States 46573 34068} — — |125 27 
apparatus German. 63 10 23 44 — — 140 64 
or Other countries! — —' 613 6 ¶ — 1 — — 
ud W 
ments. Total ew. 633 496 | 137 21% 
4Untd. Kingdom 423 17 32623'— — 97 23 
United States 1,860 75 862614 — — 998 534 
Electric | Germany 167. 63; 18413 17 .10 -- — 
motors. Other countries; 5 }, 36 24 31 |220 = — 
Total . 2,455 1,408 — — 10047 423 
Untd. Kingdom 307 0 45855 151 49g — — 
Electric | United States | 39151 | 32839 | — — | 63 16 
light J Germany. 608. 19 2] — , — 42 69 
wie Other countries 2 } 27 31 25 1,250 -- — 
. „ | | ice 
Total ...| 761, | 832 71 9j — — 
— — 1 
Untd. Kingdom 25047 4916, — — 201 80 
United States 276 52 257 84 | „„ 
Electric German, 411 — — — — 4 — 
cars. Other countrie w — — — 
— MA E PESEN 
Total .. 530 | 306 — — 224 424 
— | à —-. 
Untd.Kingdom 35 3 2724 — | — | 8 эз 
United States | 81 61 22119 140 173 — — 
Telegraph | Germany . 94378 845744, — — 98 10} 
wire. Other countries) 147 12 45 4 — — 102 70 
| Total — 1, 2060 1,133 — — 68 54 
Untd. Kingdom 1,644 623 1,461 671 — |— 183 11 
Steam | United States | 89434 | 64730 — — 247 274 
boilers | Germany .. 56 2 412 — .— 15 264 
and Other countrie 39 13 18 } — , — | 26 664 
engines. | | E | | ` 
Total —. 2,633 2162, — — |471 18 
| 


| ME: 


(NotE.—The percentages are only approximate, having been 
reckoned on & pocket calculator.) 


NOTES. 


. All importa have decreased, except electric light wire, 
in which there is a small increase, chiefly from the 
United Kingdom. 

Motors and cars have decreased nearly one-half. 

. Total imports of electric light wire have increased 9! 
per cent., but British goods of this class have 
increased 19 per' cent. 

. Total imports of electric light apparatus have decreased 
214 per cent., but British goods have increased 21 
per cent. 

. These are the only two increases of British goods. 

. While British boilers and engines have decreased by 
11 per cent., they are still two-thirds of the total 
imports of this class. 

. The only increase in goods from U.S.A. is in telegraph 
wire, but Germany still supplies nearly three-fourths. 

. The only increase in goods from Germany is in motors, 
but nearly two-thirds still come from U.S.A. 


— 


go de 


Ф. 


co C 


-J 


oo 


822 | | THE ELECTRICAL REVIEW. Vol. el. No.1,559, Avaver 29, 1907 


ELECTRIC SHOCK FATALITIES. 


Two years ago (ELECTRICAL Review, September 15th, July, 1904, down to that date. We now give in simil 
1905), we published a tabulated list of the electric shock form particulars of the fatalities that have been repo 
fatalities that had been recorded in our news pages from between Sept., 1905, and the beginning of the present month. 


— —— — —— —— ee JF ũ ⁵ 6⁰ d e ] ¼lIq ...r“... Zb 
Date of Accident. Occupation of Victim. Character of Accident. 
1905. 
October ... | Dockfooter employed at Lady Victoria Pit Victim touched a steel girder which had become alive” through contact with 
| of Lothian Coal Co. an injured ineulated electric light wire; 500 volte, Victim was perspiring 
freely. Ground damp. 
Oct. 5 .. | Gymnast (aged 27) practising in ballroom | Victim had hold of a steel wire with one band, other resting on an electric 
at Brixton. light bracket ; 220 volts. Death appears to have resulted from 20 ft. fall. 
Nov. 4 .. | Electrician at Hammersmith B.C. power 2, 500 volts. Removing ammeter from distributor board. Ignored regulation 
station (aged 24). to ute rubber gloves. One foot on rubber mat, one on stone floor. Right 
hand burnt where deceased clutched key. 
November ... | Labourer (aged 30) engaged at oil works, 300 volts. Clothes wet against body, back and front of neck alternately in 
'| Oakbank Oil Co. contact with two electric wires 18 in. apart. 
Nov, 15 ... | Drawing tubs at Ince Hall Colliery | Contact with electric wires by side of road. Cable entangled in le iron of 
(aged 20). tub, which had left road. Deceased trying to get tub back; angle iron cut 
| insulation. Government inspector suggested use armoured cable. 
Dec. 2 . . | Fitter at work in blacksmiths’ shop, Pelton (? 254 or 410 volts.) Holding portable lamp with flex from lighting circuit 
Colliery. attached, handle touching breast. 


Dec. 27 .. | Engineer-in-charge (aged 24) Glasgow sub- Was drawing out isolating switch, when current (6, 500 v.) was suddenly 
station, erecting new machine.  Pre- | and without warning turned on from Port Dundas, 
paring switches for н.т. current to be | 


put on. 
1906. 
Jan. 5 ... | Painting iren girders, Cadeby Colliery. Slipped, caught hold live wire, fell 8 ft. 
Jan. 5 .. | Repairing joint in pipe at Lower Duffryn Lost footing and came in contact with wires. Coroner urged proper 
Colliery, near 3,300-volt uncased wires. protection of wires. 
March ... | Assistant electrician, Notting Hill Gate Discussing tightening of bolts on high-tension board, hand touched live bolt 
| е Central London Railway, above level of head; 5,000 volts. Е 
(aged 26). " 
April... ... | Arc lamp trimmer at works of Patent Shaft | Found lying on floor, holding arc lamp; 200 volts. Deceased unaware 
and Axletree Co., Wednesbury (aged 18).| current was on. 
May 29 .. |Coal-cutter attendant at Emily Mine of | Came in contact with live wire when adjusting wire haulage rope. 
Arneston Coal Co. | 
May 30 .. | Employé at Callender's Cable Works, Erith. Tank cables under test. Deceased found clinging to drum of cable; small 
leakage in cable. Fellow-workman had shock and suffered no ill effects. 
Victim in poor health; valvular disease of the heart. No burns or dis- 
colourations to indicate shock. (Voltage 8,000 ?) 
June 12 ... |“ Pusher " driver (aged 20) in coke yard at | Fellow-workman observed deceased thrown violently from engine. Electric 
Pyle and Blaina Works, Blaina. | _ shock, hand burnt. 
July ... ... | Electrician, Patent Shaft Works, Wed- | Caught hold live wire, 1,600 volts, while localising breakdown. 
nesbury. | 
July 18 .. | Two men, one a mechanic, putting up | Contact with live wire connected electric winding plant at a Powell-Duffryn 
engine at Cumneol, Aberdare. colliery. 
July 30 “© зыш (aged 22) at Airedale Foundry, | Slipped when connecting up motor, caught hold of live wire. 
nslett. 
August ... | Foreman labourer erecting scaffold at Clyde | Hand in contact with live wire. 
Valley Power Station. 
Aug. 8 .» | Foreoverman at Dean and Chapter Colliery, Stay-wires on electric wire post had become alive. Deceased tried to rescue two 
Ferryhill. | boys in contact with them, and received shock. Boys recovered. Voltage 
220 or 500. Very wet day. Jury suggested removal of pole to safer position. 
Bept. 6 .. | Corporation workman, Darlington, repair- | Not wearing gloves, using ordinary ladder instead of tower ladder, received 
ing overhead tramway wire. 506 volts shock, fell 18 ft. 
Beptember ... | Mechanic, Brimsdown Power Station. Deceased, holding 2 or 3 ft. of copper tube, went without authority into cable 
trench under high-tension room to borrow a tool ; stumbled, and fell across 
. high-pressure terminal. Shock of 10,000 volts probable. 
Sept. 20 ... Butcher (aged 21) in damp pork-pickling | Contact defective electric fan switch, 200 volts. Healthy man, boots and 
cellar (brine). hands saturated with brine. " 
Nov. 23 ... | Engineer (aged 33) in engine room at Deceased found with lighted lamp clasped in both hands; 440 volte. 
bleach works, Stubbins, Ramsbottom. 
Dec. 12 Electrical engineer (aged 24) Coventry Contact with live wire. 
Ordnance Works, Scotstown. | 
Dec, 21 ... | Foreman electrician, Clyde Valley Elec- | Deceased was lifting live wire, when head came in contact with switch. 
Е trical Power Co., Hamilton (aged 30). 
1907. 
Jan. 21 .. | Youth (aged 17) at Hartley's Leather | Low-voltage shock while interfering with electrical apparatus. 
Works, Ravensthorpe. 
i station, Mildmay Park. placed his hand on conductors in cells of high-tension switchgear. Voltage 
| of shock probably 3,800 ; or if both hands, 6,000 v. | 
Мат. 27 ... | Master shifter (aged 32), Lambton Colliery, | Cable jammed against chock, and insulation torn off; 500 v. 
supervising mechanical coal-cutter. 
April 25 ... | Electric engine driver (aged 28) at Moreen | Deceased caught hold of joint which had been repaired by himself, without 
Colliery, Cwm. authority, and was defective. Jury condemned practice of allowing 
unauthorised persons to repair breakages. 
April 29 ... Blacksmith (aged 28) at Acklam Iron Works, | Ігор bar in one hand, piece of plate in other; plate damaged insulation; 


Middlesbrough. 
April 29  ... | Electrical engineer in test room of British 
Westinghouse Co. at Trafford Park. 


250-v. wire. 
Found dead, hands in contact live wires. 


Feb. 11 ... | Unskilled labourer (aged 47) at L.C.C. sub- | Body found 20 ft. from live apparatus. Suggested that deceased deliberately 


May 3 s iid (aged 37) at Fever Hospital, New | Shock from defective lamp. 
IOSS. . 

May ... .. | Workman (aged 24) in an engineer's shop | Practical joke by fellow-workman. Shock from door-handle. Deceased in 
at Sheffield, | bad health. 

May ... .. | Collier (aged 47) at Mountain Colliery, | Deceased rescued fireman in contact with hauling rope, which had become 
Gorseinon, alive. 

June ... -. ' Machine traveller, Metropolitan Amalga- Deceased held a bar of iron which came in contact with frame of electric 
mated Railway Works at Birmingham. lamp ; 1,000 v. 

July 2 90] Employé (aged 44) at G.W.R. sub-station | Contact with 6,000-v. wire; both arms burnt to ће bone. 
at Acton, cleaning insulators. 

July 5 .. Apprentice electrician (aged 16) cleaning | Deceased inadvertently painted live panel; 11,000 volts. 


| fittings in sub-station switch-chamber at 
| Samuelson's Works, Middlesbrough. - 
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REVIEW OF THE'L.G.B. DEPARTMENTAL 
COMMITTEE’S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS.— II. 


Stores Accounts. 


Par. 46. — Іп our opinion it is essential that full and accurate stores 
sccounts should be kept in all cases where materials are purchased 
for subsequent conversion cr use, and the responsibility for them 
Would be clearly defined. These accounts should form an integral 
part of the book-keeping, and should be so framed as to afford 
complete touch with the materials from their purchase to their 
consumption. This requirement necessarily involves a scheme of 
books and records suitable to the circumstances of the various 
classes of supplies dealt with; but the forms of the books and 
records both can, and should, be of a simple and casily intelligible 
character.” | 

Par 47.—" The storekeeper, as such, need keep nothing more than 
а simple account (in one or more books according to convenience) 
showing the quantities of each class of materials received and issued 
to the several jobs; it appears to us unnecessary and inadvisable 
that he should deal with the values of the materials. He should 
enter up the debit side of the account from the delivery note 
accompanying the materials, which he should certify to be correct 
as regards the quantity delivered. The credit side of the account 
should be entered up as the materials are issued from the store, and 
the entries should be supported by issue notes signed by the officers 
on whose requisition the issues are made. The delivery notes and 
the issue notes should be forwarded, as soon as may be, to the 
accounts department of the authority." | 

Рат. 48.— It is desirable, on general grounds, that the officer 
in charge of the stores should not be the executive oflicer who is 
responsible for their consumption. The observance of this principle 
secures & check upon the use and allocation of the materials, and 
relieves the executive officer of the burden of book-keeping. Such 
an arrangement is no doubt to a large extent impracticable among 
the smaller authorities, and in many institutions, such as work- 
houses and hospitals; but in any case where a separate storekeeper 
is not appointed, the use of the stores should be checked and super- 
vised as carefully as possible by the accounts department." 

Par. 49.— The proper method of calculating the values of materials 
issued from store is a matter which requires careful treatment. 
In the manufacturing departments of the Navy and Army respec- 
tively, issues are charged either in accordance with a standard rate 
or on a scale adjusted at frequent intervals. In the case of local 
authorities, where, as a rule, goods are supplied at a fixed contract 

rice, there is no difficulty in basing the issue values on that price. 
In addition to the actual cost of the materials consumed, there are 
a number of incidental items to be charged to the services to which 
the materials ате issued; such items would include charges for the 
handling, delivery and storage of the goods, and the general 
expenses of the upkeep of the store-yard. The actual increase 
in the value of any material owing to labour directly expended on 
it before issue should be included in the price charged to the 
service.” 

Par. 50.—'' Unused materials and old materials, if returned to 
store, should be recorded in the accounts in the same manner as 
new materials. Undamaged materials should be taken on charge 
at their original cost; used materials at an estimate of their 
value.” | 

Stocktaking. 

Par. 51.—' A proper system of stocktaking is essential to any 
system of stores accounts; but the arrangements made in this 
respect by many local authorities leave much to be desired. | 

“ Stock should be taken by or under the direct supervision of ап 
independent stocktaker, or an officer of the authority, who is not in 
any way responsible for the custody of the stores. Stocktaking should 
be carried out at the end of each financial period; but it is 
desirable to supplement it where possible by a system of partial or 
test examinations at more frequent intervals. . 

“The results of the stocktaking should be compared with the 
stock accounts, and strict investigation should be made into any 
discrepancies." 

It must be remembered that the Departmental Committee in 
drawing up general recommendations to apply to the whole 
of the departments of & local authority must include some 
conditions not applicable to individual departments ; it is 
necessary, therefore, for departmental committees of local 
authorities to discriminate as to the method of applying the 
recommendations set forth to their particular departments. 

The suggestion that stores accounts leading up to accurate 
cost accounts should form an integrant part of the book-keep- 
ing will revolutionise electricity accounts, inasmuch as it 
means that the whole of the intromissions of stores must be 
kept by a complete double-entry system. As far as our 
knowledge extends, there is only one isolated case (we are 
open to correction) where stores accounts are kept by such a 
system, but we can vouch for the accuracy of the method, 
and the close connection in every detail with the recom- 
mendations of the L. G. Board. From this source of 


information we are enabled to give the following details, 
which we hope will be of service to those undertakings con- 
templating the adoption of these recommendations, but it 
will be readily understood from the nature of these articles 
that a skeleton outline only can now be presented; we 
hope, however, as indicated in a prior issue, to be in a 
position to publish a complete system of accurate cost 
keeping in the near future, when full details will be given. 

The card ledger system appears to be most adaptable to 
* the circumstances of the various classes of supplies dealt 
with," and the account should be commenced by writing up 
the debit side with each item of stock in hand at the com- 
mencement of a financial period, specifying quantities and 
net invoice prices. Undertakings employing direct labour 
wherever possible would have a large number of these stock 
items, ranging from hundreds to thousands ; it is necessary, 
therefore, to classify them in order to afford facility of 
reference. The first classification should be as to locality, 
е.у., main stores, sub-stores, yard stores, oil stores, and those 
under the charge of carpenter, bricklayer, boiler foreman, 
blacksmith, &c. The second classification should be as to 
affinity, e.g., cables, arc sundries, incandescent sundries, iron 
and steel, bolts and nuts, tubes, &c., carbon brushes, 
fabrics, cleaning brushes, stock tools, iron screws, brass 
screws, copper, lead, brass, &c., and the third classification 
should be as to sizes, e. )., bolts and nuts 1 in., 4 in., 1 in., 
& in., «с. After complete classification, the cards should be 
plainly numbered consecutively and entered into a permanent 
Stock Book, and the net value of each item extended, so that 
the aggregate sum of all the items of stock will equal the 
amount balancing the stock account in the General Ledger at 
the close of the previous financial period. 

The account should now be continued, as recommended by 
the L.G.B., by the storekeeper's entering from certified 
delivery notes into a Goods Received book in duplicate all 
items received into stores, whether for stock purposes or direct 
charges upon work in progress. The duplicate, together 
with the certified delivery notes, is to be handed, not to the 
accounts department of the local authority as recommended, 
but to the Electricity Accounts Department for entry in the 
Purchases Journal, in which the amounts will be allocated to 
their proper service from invoices certified by the executive 
officer responsible for the allocation of all expenditure. The 
monthly totals of these allocations should then be forwarded 
to the acconnts department of the local authority for posting 
to General Ledger. 

It is preferable that the credit side of the account, as far 
as the storekeeper is concerned, should be kept on the loose- 
leaf system. The stores are served out on requisition of the 
executive officer responsible for their consumption, and are 
signed for by the workman receiving the goods. The 
requisition, which should contain quantity, description and 
job number, is posted direct to Stores Issued sheets, and 
where it is necessary that more than one officer should 
requisition stores, the posting should be made to separate 
sheets for station and mains. The Stores Issued sheets and 
issue notes are handed each morning to the Electricity 
Accounts Department (not to the central department) for 
pricing, extension and dissection. The issue sheets 
should contain date, requisition number, quantity and 
description and stock number, with columns for price and 
extension. The steck number gives the reference to the 
Card Ledger, to the credit side of which must be posted the 
quantity used, and as the card clearly shows the tnvoice price, 
pricing and posting can be done automatically. After 
extending and totalling stores issued for the day, the amounts 
are dissected under the various job numbers and balanced 
with the daily total. The job numbers are then classified 
under their allocations, and the whole is passed on to the 
executive officers responsible for the issue of the stores for 
inspection and certification, and thence to the chief of the 
department, who can at once check any abnormal expenditure 
or wastage. À monthly analysis under the various allocations 
is submitted each month to the accounts department of the 
local authority, and posted thence to the General Ledger. 

If the postings to the credit and debit sides of the Stores 
Ledger are made daily, it is quite clear that various accounts 
are in a state of constant balance, and that the permanent 
Stock Book can be written up at any time for balance- 
sheet purposes, and also, we would point out, that by the use 
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of the card system, facility is given to the system of partial 
or test examinations. It is quite feasible for any independent 
officer to take a section of cards, referenced by stock number, 
and examine the actual stock at any time. 

We quite appreciate the statement made by the Committee 
that the stocktaking arrangements of many authorities leave 
much to be desired, and until such authorities can be brought 
to look upon stock in the same light as cash, and to impose 
as strict a surveillance upon the former as upon the latter, 
Btocks will continue to be kept in a chaotic manner. 

We cannot agree with the Committee that it is possible 
to charge all incidental items connected with stores as 
enumerated by them to “the services to which materials 
are issued." Storekeeping charges which cannot be charged 
to any individual item of stock should be charged to general 
establishment charges, and credit taken at a fixed percentage 
when making up the service charges at each balancing period. 
Our space will not permit full consideration of this subject, 
which is & most important one, and which relates not only to 
stores, but to wages also, but we would impress upon the 
Committee the necessity of reconsidering their recommenda- 
tion before it passes into law. 

We.commend the principle regarding used materials’ being 
credited to each service as laid down in par. 50. The 
system of crediting old materials to maintenance account, as 
set forth in the Board of Trade form. of accounts, is 
а pernicious one, from which serious irregularities have 
arisen. It should be the duty of each executive officer 
responsible for the consumption of stores to issue a credit 
note for all materials returned to stores, even if it is unde- 
sirable to place a value upon some items, the decision as to 
value to lie in the hands of the officer responsible for the 
purchase of all goods for departmental use. 

Reviewing the recommendations as to stores accounts and 
stockkeeping as a whole, we cannot commend them too 
highly. They will certainly entail a large amount of 
initial labour to nearly every electricity undertaking, but we 
know it to be a fact that after the system here indicated is 
in thorough working order, clerical labour is actually reduced, 
and the benefits derived fully compensate for the heavy 
labour incurred in instituting the system. 


NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Тномгвом & Co., Electrical Patent 
. Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


17,817. ‘*Improvements in making electrically-conducting joints in metallic 
filament incandescent electric lamps.“ А. С. Hype. August 6th, 


17,880. “ Electrical attachment for racking off casks.” C. A. ALLISON. 
(V. Spietschka, United States.) August 6th. 


17,834. Ө War eal eas in electric incandescent filaments for lighting or 
heating.“ A. Gray. August 6th. 


17,855. Improvements in or relating to mountings or fittings for tubular 
incandescent electric lamps." D. AssERSOBHN. August 6th. (Complete.) 


17,860. Construction of a lifting magnet having a magnet core which is to 
serve as a dropping weight for use with electric arc lamps тотса with juxta- 
posed electrodes." DEUTSCHE BEcK-BoGENLAMPEN G. m. b. H. (Date applied for 
under Patents Act, 1901, August 8rd, 1906, being date of application in Germany.) 
August 6th. (Complete.) 


17,894. ''Improvements in electricity meters." COMPAGNIE DR Construction 
ELECTRIQUE. (Date applied for under Patents Act, 1901, November 10th, 
1906, being date of application in France.) August 6th. (Complete.) 

17,896. ''Improved system of indexing telephone directories and other books.” 
M. S. BENJAMIN. August 6th. 


17,947. “ Automatic electrical gong-ringing device for electrical street rail. 
way cars.“ N. FaLLEK. August 7th. (Complete.) 

17.961. Improvements in printing and sight-reading telegraph apparatus.“ 
Е. W.BErcH. August 7th. N 


17,968. “ Process for electrolytic production of lustrous metallic coatings 
upon other metals." А. CLASBEN. August "ith. 


17,969. “Electrolytic process for the production of metallic dark coating upon 
metals." А. CLAssEN. August 7th. (Complete.) Е 

17,972. ''Improved manufacture of electric incandescent lamps having 
filaments made from a plastic mass." SIEMENS & HaLskk AxT.-Gks. (Date 
applied for under Patents Act, 1901, August 28th, 1906, being date of appli- 
cation in Germany.) August 7th. (Complete.) 


17,973. Improved manufacture of electric incandescent lamp filaments con- 
sisting of а сину fusible metals." A. G. BLoxax. (Siemens & Halske Akt.- 
Ges., Germany.) August 7th. (Complete.) 

17,993. *' Polarised or unpolarised buzzer for telegraphic, telephonic or bell 
purposes to obviate the use of relays." B. H. Тноносоор. August 7th. 
(Complete.) 

18,020. ‘Improvements in electrical switches.“ А. P. LUNDBERG, G. C. 
LuNbBERG and P. A, LUNDBERG., August 8th. (Complete.) 

„15,022. "Improvements in and relating to controlling devices for electric 
Circuits." British Tuowsox-HovsroN Co., Lip. (General Electric Co., 
United States.) August 8th. í ‘ 

18,032. “New form of primary battery." H. E.Fmx. August 8th. 


15,033. “Improvements in locking apparatus for locking electric light glow 
lamps to holders.“ W. J. BODELL. August 8th, i PUR 


18,044. Improvements in monophase shunt electric machines." FELTEN 
AND GUCILLEAUME-LAHMEYERWERKE Acr.- GRS. (Date applied for under Patents 
Act, 1901, August llth, 1906, being date of application in Germany.) August Sth, 
(Complete.) 

18,045. Improvements in inverted repulsion electric motors." FELTEN AND 
GUILLEAUME LAHMEYERWERKE ActT.-GEs. (Date applied for under Patents Act, 
1901, August 15th, 1906, being date of application in Germany.) August 8th. 
(Complete.) 

18,058. Improvements relating to the manufacture of filaments for incan- 
descent electric lamps." R. JAHODA AND ELECTRISCHE GLUHLAMPENFABRIK 
“Watt.” August 8th. 

18,082. Improvement in carbon electrodes.” J. T. 8zrk. August Sth. 


18.101. Improved process for the manufacture of insulating materials. 
WUNNER'SCHE BITUMEN WERKE, G. M. B. H. (Date applied for under Patents 
Act, 1901, April 29th, 1907, being date of application in Germany.) August 9th, 
(Coinplete.) 

18,111. '*Improvements in insulating material." BmrrisH THomson-Hovustox 
Co., LTD. (General Electric Co., United States.) August 9th. E 

18.152. Improvements in apparatus for determining the direction of spece 
telegraph signals." J. 8. Stone. (Date applied for under Patents Act, 1901, 
August 17th, 1906, being date of application in United States.) August 10th 
(Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
'Тномрвои & Co., 899, High Holborn, W. O., and at Liverpool, price, post 
free, 9d. (in stemps). 


1908. 


METHOD OF AND AUTOMATIC ELECTRON JONISER FOR TREATING Сор CRUDE 
PETROLEUM OR ANY OF ITB DISTILLATES TO OBTAIN AN EXPLOSIVE MIXTURE 
FOR USE IN INTERNAL COMBUSTION ENGINES. D. Martini. 18,540. June 16th. 


Exvectric Driving GEAR FOR MACHINE TOOLS AND LIKE MACHINES. A. Wichler 
and G. Rennert. 15,839. July 12th. ; 


Rests FOR TELEPHONE RECEIVERS. R. W. Coan. 16,066. July 16th. 

AUTOMATIC SWITCHING APPARATUS FOR URK IN INSTALLATIONS FOR ELECTRICALLY 
LIGHTING RaiLWAy Trains. H. Wright. 16,263. July 18th. 

Raitway TRAIN ELECTRIC LIGHTING APPARATUS. R. H. Martin. 16,590. July 23га, 

CLockwonx Switcurs. F. T. Reid. 16,646. July 94th. 


ELEcTRICaL MacHINES HAVING FLty-WHEELS. Felten & Guilleaume Lahmeyer- 
werke Akt.-Ges. 17.459. August 2nd. (Date applied for under Inter- 
national] Convention, November 21st, 1905.) 

BoLENoID-CONTROLLED ELECTRIC SWITCHES. А. H. Curtis and A. H. Adams. 
17,742. August 7th. 

BysrTEM8 oF ELECTRIC Motor CowTROr. British Thomsen-Houston Co. (General 
Electric Co., U. S. A.) 18,186. August 13th. 


UTILISATION or WIND POWER FOR GENERATING ELECTRICITY FOR LIGHTING OR 
OTHER Purposes. G. Broughall., 18,220. August llth. 


MANUFACTURE OF FILAMENTS OF METALLIC TUNGSTEN OR MOLYBDENUM FOR ELEC- 
TRIC INCANDERCKNT Lamps. A. Lederer. 18,788. August 21st. 


ELEcTRO-DEPOSITION or ALLov8, S. О. Cowper-Coles. 19,411. August 830th. 


BELF-REGULATING DyNAMO-ELEcTRIC MacHings. Mather & Platt, Ltd. (G. 
Rosenberg.) 19,627. September 3rd. 


BRUSHER FOR DvNAMO-ELrcTRIC MACHINES. Morgan Crucible Co. and V. W. 
Speirs. 19,704. September 4th. 


APPARATUS FOR THR ELBCTRO-DEPOSITION OF METALS AND THEIR ALLOYS. D. 
Roberts, M. K. D. Roberts and E. W. Jaffray. 20,716. September 18th. 
MounTING OF DYNAMO-ELECTBIC МАСНІХЕВ. F. Н. Loring. 20,752. Septem. 
ber 19th. 

Exvectric Motor CoNTROL Devices. British Thomson-Houston Co. (General 
Electric Co., U.S.A.) 20,803. September 19th. 

MEANS FOR PREVENTING THE SPREAD OF FIRE IN CONNECTION WITH ELECTRIC 
Wiring. J. Robinson and H. Walker. 21,299. September 26th. 


CONTROL or ELECTRIC Motors, Мове ESPECIALLY APPLICABLE IN ТНК OPERATION 
or BuLk-Hrap Doors AND THE LIKE. British Thomson. Houston Co, 
(General Electrie Co., U.8.A.) 21,253. Beptember 25th. 

ELECTROLYTIC MANUFACTURE OF METALLIC WIRE, STRIP OR THE LIKE. 8. О. 
Cowper-Coles. 21,583. September 29th. 

CONTROL or ELECTRIC Motors. British Thomson-Houston Со. 
Electric Co., U.S.A.) 22,547. October 9th. 


Rzrusk RECEPTACLES APPLICABLE FOR ATTACHMENT TO ELECTRIC STANDARDS, 
LamPp-PosTs AND THE LIKE, E. A. Brown. 22,464. October lith. 


SrEkKb REGULATION oF INpvcrioN Motors. M. Milch. 22,863. October 16th. 


DYrNAMo-ELRCTRIC MACHINES. British Thomson-HoustonCo. (General Electric 
Co., U.S.A.) 22,904. October 16th. 


Two-PHASE ALTERNATING CURRENT DIisTRIBUTIouN. Н. E. Russell and F. Е. 
Berry. 23,246. October 19th. 


BrusHes FoR DyYNAMO-ELEcTRIC MACHINES. British Thomson-Houston Co. 
(General Electric Co., U.S.A.) 28,444. October 22nd. 
Evectriciry Meters. G. Hookham. 23,602. October 24th. 


ELECTRICAL RESISTANCE THERMOMETER. G. W. Johnson. (Firm of W. C. 
Heraeus.) 23,781. October 25th. 


MaxtiMUM DEMAND INDICATORS FOR ELECTRICAL MEARURING INSTRUMENTS. C. C. 
Garrard and Ferranti, Ltd. 24,209. October 30th. 


METHOD OF AND MEANA FOR ELECTRICALLY DRIVING PRINTING AND OTHER 
MacHiNES. W. A. Mitchell. 24,239. October 30th. 


MAGNETIC COMPASSES AND THE LIKE. W. T. St. Aubin. 26,899. November 26th. 


GLASS OR LENS FOR ACETYLENF OR ELECTRIC LAMPS FOR VEHICLES AND THE LIKE 
Purposes. J.G. Cockburn. 27,192. December 8rd. 


(Genera 


1907. 


SLOT SWITCHES FoR ELECTRIO TRAMWAYS AND THE LIKE. C. C. Котов. 588. 
January 8th. 

ELECTRIC SATT TY Lamps For Use IN Mines. E. D. J. Mallet. 615. January 9th. 

ELECTRICITY Meters. A. May. 1,063. January 22nd. 

TELEPHONES. А. G. Kountz. 1,665. January 22nd. (Date applied for under 
International Convention, January 22nd, 1906.) 

ELECTRICAL Maximus DEMAND OR REBATE INDicaToRS. Н. B. Hatfield and 
Reason Manufacturing Co. 2,613. February lst. ` 

Automatic ELECTRICAL TARGETS FOR RIFLE Practice. 8. А. M. Rose and 
Н. B. Crowle. 2,988. February 6th. 


Anc Lamps. T. L. Carbone. 3,245. February 9th. (Date applied for under 


International Convention, March 17th, 1906.) 

PRODUCTION оғ ELECTROTYPES AND APPARATUS THEREFOR. 8, О. Cowper-Coles. 
4,051. February 18th. 

ELECTRIC Furnaces. F. M. Chaplet and Soc. La Neo Metallurgie. 4,927. 
February 2th. (Date applied for under International Convention, March 
3rd, 1906.) 

ELEcTRIO:HEATING APPARATUS FOR DENTIST'S INSTRUMENTS AND THE LIKE, С.М, 
Lord. 6,937. 3 March 12th. 
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A MORAL CODE FOR ENGINEERS. 


To the Electrical World of New York we are indebted 
for the text of a report presented to the American Institute 
of Electrical Engineers by Dr. S. S. Wheeler, Dr. C. P. 
Steinmetz, and Mr. H. W. Buck, together with an appreci- 
tive editorial. Our esteemed contemporary says :—‘ No 
honest man can, or ever could, accept a commission at the 
expense of his clients ; and yet, so loose has the ordinary 
business morality become, that the *rake-off is the engineer’s 
greatest temptation, and the one oftenest excused by dis- 
ingenuous arguments. We should like to see this practice 
made a penal offence, punishable with prison stripes.“ 

Well, so it is, in this country now; and has been ever 
since January Ist of this year, and in certain forms it bas, 
for some hundreds of years, been a criminal offence to levy 
blackmail, or to take bribes. - ` 

The only convictions so far, under the new Act, are those 
of a clerk at a Manchester warehouse who gave threepence to 
a carter in the employ of a railway company to carry a 
parcel to another warehouse in the City, and a warehouse 
labourer in London who did exactly the same thing a few 
days ago. The clerk was let off with a heavy fine on the 
ground that this was the first conviction under the new Act. 
We wish it were possible to presume from this fact that secret 
commissions have died out. We fear they have only become 
more secret. 

In view of the strict laws against bribery and corruption 

which exist in almost every country, it seems fairly clear 
that the state of public opinion is the sole index to the 
differences which mark the different nations in this respect. 
For instance, we are informed that the laws against corrup- 
tion are more severe in Russia than in England, but every- 
body knows that Russia is one of the most corrupt Empires 
that still survives—albeit with difficulty—on the face of the 
earth. We welcome, therefore, every attempt to form public 
opinion, and especially engineering opinion, on this great 
question, as it seems the only way to effect any improve- 
ment. 
These rules laid before the American Institute of Elec- 
trical Engineers are steps in the right direction. If they err, 
it is by being too comprehensive. Such a code of rules 
should, in our opinion, be confined strictly to penalising 
improper conduct, and a breach of any one of them should 
immediately be followed by expulsion from the Society. 
The first five rules under the heading “ General Principles," 
are almost too general to be practically applied: and cer- 
tainly many of the rules which refer to matters other 
than actual misconduct could not possibly be enforced in 
this way. 

They lay it down that the engineer should hold himself 
responsible for the enterprises he takes in hand, and the 
persons with whom he is associated. 

The effect of such a rule depends upon the interpretation. 

Some men might say that an electrical engineer would 
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have to refuse to install the electric light in the house of a 
man of whose character he disapproved. | 

Again, the engineer is to take care that the credit of any 
improvement is given to the real author. 

Unfortunately, this is just one of those things which dis- 
tinguish great men from the majority. Men who are 
scrupulous about such matters belong to the “Salt of the 
Earth." | 

Again, the engineer is to aim consistently at standardisa- 
tion. Most of our consulting engineers have spent the 
greater part of their lives in efforts the very opposite of 
this. But we are glad to acknowledge the change that is 
coming in our own country as the result of the labours of 
the Engineering Standards Committee. 


It is worthy of note that most of the rules are framed for | 


consulting engineers. But, as a matter of fact, consulting 
engineers only form a small minority in any of our 
great institutions, a fact they seem apt to forget. Thus 
engineers are enjoined not to be financially interested in 
patents with which they have to deal, except on explain- 
ing the matter to the client and getting his sanction. 
Bat the great Institutions and Societies should adopt a 
more reasonable attitude towards those of their members 
who are patentees but not consultants or Government ser- 
vants. It should be frankly recognised that manufacturers 
are practically compelled by competition to protect their 
inventions ; and they should be encouraged—not discouraged: 
as ab present—in putting forward for discussion the subject 
matter of patented inventions. At the present day there is 
а fiction cherished by коше of our engineering institutions 
that no member is supposed to protect his ideas from his 
fellow members and the public. But, as everyone knows, 
this is simply sham and hypocrisy ; and the only effect of 
preventing members from referring to patents in their com- 
munications is that the members are misled into thinking 
that they are free to adopt the processes or devices described 
without paying royalty. 

Under the American rules it is laid down that no 
engineer should work for two rival concerns at the same 
time; and that information and designs furnished to a 
consultant by one client should not be used for the 
benefit of anotber client—a rule with which we quite 
agree, though we doubt if there is any good rule more 
often broken. | 
. Another rule says that controversies on engineering 
matters should always be carried on in the technical Press, 
and in societies, and not in the public Press. 

Expert witnesses are not to take sides, and they are to 
avoid bias. We fear they will suffer extinction on the day 
when they become truthful and impartial. 

The relations of the engineer to the engineering fraternity 
are next discussed. He is to show interest in his tecbnical 
society, and to assist his brethren by interchange of 
information and otherwise. He must not take a position 
left by another engineer without satisfying himself that the 
latter bad left it voluntarily or for proper reasons. When 
we can get well past the starving wolf stage of civilisa- 
tion, it will be time to talk of boycotting vacancies when 
they occur unfairly. 

Under another rule, an attempt is made to distinguish 
between “electrical engineers” and “ electricians "— 
in other words, between professional men and ‘workmen. 


We fear this, too, is impossible, and that the only 
available course is to distinguish by ability and fitness, 
between members of the Institution and all outaiders, 
во as to make the membership the *'hall-mark " of the 
profession. 

But the time has arrived when those members who are 
engaged in actual construction and manufacture should 
claim their full rights in all our great Institutions and take 
their proper share in their control. 'The success of the 
Institution of Mechanical Engineers, and the popularity of 
its management with the members, are largely due to the 
entire absence of the old-fashioned and quite falge idea that 
the man who draws a fee for supervising and inspecting 
is, in some mysterious way, superior to the man who executes 
the work; quite often the man who makes, is also the man 
who designs, and he is beginning to insist upon proper recog- 
nition. To come back to the most important point of all, he 
is the man who has to pay the illicit commission, or blackmail 
(or to lose his order by refusing), when such is expected by 
an unworthy advising engineer ; and he may be depended 
upon to make fierce war against euch evils as soon as he feels 
hi8 power. | 

When all is said and done, the rules are all embodied in 
the standard of conduct of every honourable man, and are 
printed deep in his heart and conscience. To be scrupulous 
in all things, upright and fearless, and to decide always upon 
the merits, these are the principles that become habite, and 
distinguish, quite as much as ability and success, the great 
engineer. 


THE amount of solicitude for other 
people's finer feelings which is lying 
around loose at the present day would be 
extremely touching, if it were not so appalling. It is a 
long time since the phrase Grandmotherly Legislation 
was invented, and from all appearances the grandmother is 
not growing wiser as she grows older. 'The wise men of 
this country have lately been considering a Bill which 
is an excellent illustration of the way in which special and 
careful means are taken effectually to strangle enterprise in 
the course of pursuing to an absurd conclusion a mistaken 
notion of esthetics. It will be remembered that some time 
ago an Act was passed for the County of London, whereby 
it was rendered impossible for & sign to be placed against 
the sky; that is to say, a sign, if erected on the roof 
of a building, was not to stand more than 3 ft. above the 
level of the roof, and it was to be boarded at the 
back so that no object could be seen through the lettering, 
unless a special licence were obtained. This Act is still 
in force in the County of London, and has effectually 
prevented the placing of electric signs in many prominent 
and effective positions. Judging from the Bill under 
consideration, the æsthetic sensibilities of those in authority 
must have been extremely gratified, for it is now proposed to 
extend the same legislation over the whole country at the 
option of any municipality or local authority which chooses 
to include a by-law to this effect in ita rules and regulations. 
Judging from the usual eagerness of municipalities to include 
any idea in their by-laws which gives them an increase of 
authority over private enterprise, it is highly probable that 
the law, if passed, will effectually crush the development of 
а new and important branch of the supply of electricity 
from central stations. 


Sky-Sign 
"Legislation. 
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The provisions which seem to require modification are :— 
It shall not be lawful to erect or fix to, upon, or in 
connection with any building or erection any sky sign, and 
it shall not be lawful to retain any existing sky sign so 
erected or fixed for a longer period than three years after 
the passing of this Act, nor during that period except with 
the licence of the local authority, and in the event of such 
licence being granted, then only for such period not exceed- 
ing three years from the passing of this Act and under and 
subject to such terms and conditions as shall be therein 
prescribed.” No advertiser will go to the expense of an 
elaborate sky sign, such as an electric one, if he cannot have 
any greater security than three yeara’ return for his money. 
Again, the licence of the local authority becomes void if any 
addition or alteration be made to or in the house, building, 
or structure on, over, or to which any sky sign is placed or 
attached, if such addition or alteration involves the disturb- 
ance of the sky sign or any part thereof, or if the house, 


building, or structure over, on, or to which the sky sign is. 


placed or attached become unoccupied or be demolished or 
destroyed. There ought also to be some security against the 
unreasonable suppression of signs exceeding the three-foot 
vertical projection, where it can be proved to the local 
authority that there is no danger to passers-by from 
mechanical or electrical breakdown. 

The actual hardships which will be placed on commercial 
men by such absurd legislation as it now stands are sufficiently 
obvious. Advertising is nowadays an essential part of business 
organisation, and no means which are honourable and fair 
should be placed outeide legal limits. It should be a serious 
consideration where æsthetics are, to a certain extent, opposed 
to utilitarian interests, that, after all, the welfare of the country 
depends upon its increase of trade, both iaternally and exter- 
nally, and restrictive legislation of this sort is simply stifling 
business expansion. 

Even if this thing were logical, it would be sufficiently 
bad, but it is not even reasonable. Presumably the most 
pertinent objection to a sky sign is that, unless it is strongly 
fastened and sufficiently protected, it may, in a high wind, 
fall over and injure passers-by. But why in the name 
of common sense such exception should be taken to a 
sky sign, when properly secured, the voltage at the 
lamp terminals of which cannot exceed 240, while at the 
same time bare copper wires are strung from support to 
support in the middle of main thoroughfares, charged with 
550 volts, and subject to the constant strain of passing cars, 
without any objection, but rather with the concrete support 
of the Corporation, is a mystery which cannot be solved by 
any ordinary individual. The whole trend of this legisla- 
tion seems fatuous. It is ona par with the by-law recently 
passed for the metropolis, compelling the screening of flame 
arc lamps placed outside show windows as an advertisement. 
. It is a thing which would not for a moment have been 


tolerated in any American city, and is a glorious example of 


the course of procedure which has given our foreign com- 
petitors the opportunity of triumphing over British pro- 
gressiveness. 


| Іт has long been known that differences 
Influence of 


Wave-form on between the wave shapes of a asynchronous 
Efficiency, motor and the alternator supplying it may 


adversely affect the efficiency of the syetem, 
but numerical results have seldom been published, and some 
particulars given by Herr Carl Holmboe in 8 recent number 
of the Hlektrotechnische Zeitschrift will, therefore, be of 
interest. А certain direct-current central station had 
occasion to transmit 200 Kw. to a distance of 8 km., and for 
this purpose a direct-current motor driving & 5,000-volt 
three-phase alternator was installed. In the distant sub- 
station an exactly similar synchronous motor-generator set 
was installed to reconvert to direct current. After the sets 
had been running for some time, careful efficiency tests 
were made; the ratio ditect-current power 
UDree-plase power 
three-phase power for the 
direct- current power 
gub- station set at full load (200 Kw.), was found to be 


for the cen- 


tral station set, and the ratio 


84 per cent. By suitably adjusting the exciting current, 
the power factor of the transmission could be made unity. 
About a year and a half later the central station waa con- 
verted into а three-phase station, and the motor-generator in 
the central station was no longer required, as the sub-station 
motor-generator could now be run direct from the main 
three-phase generators. After this had been done, the 
efficiency tests were repeated, and it was found that the 
efficiency had fallen to 79 per cent. at full load. 
At the same time the power factor could no longer 
be made equal to unity, but fluctuated between the 
values of 91 and 98. This result was confirmed 
with checked instruments, and, in order to make quite sure 
of the figures, the original method of running (using the 
central station motor-generator) was once more tried ; 
this again showed the higher efficiency of 84 per cent. and 
the better power factor. It was, therefore, clear that the 
difference in behaviour was entirely due to the use of the 
large steam-driven alternator, with its different design and 
its uneven turning moment, in place of the motor- 
generator set. An investigation showed that the steam- 
driven alternator had three slots per pole and phase, whilst 
the alternator of the motor-generator set (and the synchronous 
motor) had two slots per pole per phase. The open circuit 
phase voltage curves for the steam alternator and for the 
&ynchronous motor respectively were determined, and the 
subtraction of the ordinates of one curve from those of the 
other resulted in a curve of treble frequency. When the 
machines are loaded the curve shapes will be altered, but the 
treble frequency (150 cycles) difference will still exist, and 
will serve to maintain a current of this frequency round the 
armature windings. Owing to the high self-induction of 
these windings this current will be small, but the eddy- 
current loss (which depends on the square of the frequency) 
and the hysteresis loss (which depends on the 1°6th power 
of the frequency) due to this current may very well be 
appreciable, and this loss, together with the increased copper 
loss due to the lower power factor, will account for the lower 
efficiency observed. The motor-generator ran for about 
4,000 hours a year, at an average load of 60 per cent. of 
full load, and the cost of 1 Kw.-hour in this particular 
station was 72d., so that the annual loss, owing to the 
reduced efficiency was— 
200 x-6 ( — 4 M 
79 84 240 
or equal to the interest on a sum of about £2,000, 


) 4,000 * = £109, 


To the practical engineer, and even to 
many of those who live by slide rule and 
formula, the term ‘boiler efficiencies "" 
suggests, in the first instance, the claims that So and So's 
Induced Draught, or Somebody Else’s Stokers, or Another 
Person's Properly Patented Speciality will effect a certain 
percentage reduction in the coal bill, and that a judicious 
selection may give record coal consumptions and beautiful 
thermal efficiencies. Questions as to thermal efficiencies are 
threehed out in this country in the technical Press, and there 
are two conceptions as to the methods of computing such 
efficiencies. We chall recite the two views later in this 
article. At present we with to draw attention to an investi- 
gation that is being conducted in the United Staten 

The authority undertaking the research is the Tecbno- 
logic Branch of the United States Geological Survey. At 
first sight one wonders at the connection between the 
Geological Survey and boiler efficiencies. It seems that not 
only in the Gilbertian comic opera do permanent officials do 
curious things. The English theory of a Government depart- 
ment is that it is a body authorised to formulate regulations 
and to ensure their due observance. The English practice 
has its manifest fruits in the safety of our railways, and iu 
the absence of electrolytic troubles due to currents from 
tramway systems. We are not quite sure what the American 
theory exactly is. Upon the practical side, the practice 
seems to depend greatly aponcthe need fer refraining from 
D 
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upsetting the * bosses," with the result that the Interstate 
Commerce Commission does not govern the railways in the 
sense that the Board of Trade does. Thwarted, therefore, in 
the pursuit of what would be regarded in England as reason- 
able departmental activity, trans-Atlantic departments give 
themselves to work which would be carried out in England at 
technical colleges or by engineers in private practice. The 
United States Geological Survey accordingly has one of its 
departments investigating boiler efficiencies." | 
This department declares that Experiments now being 
conducted . . at St. Louis, Mass., have suggested that 
stationary boilers ought to be made to do 10 to 20 times as 
much work per unit of heating surface as they do now." 


Before we can assent to this proposition, we should like to 


know what is regarded by the investigator as current practice? 
Mr. Bryan Donkin described many years ago how the thermal 
efliciency of boilers varied at different rates of evaporation. 
and we need hardly quote bis figures. The investigators 
promise this great increase in capacity partly * by sub- 
dividing the heating surface and water streams more 
finely." Нав not this been the aim of every maker of 
water-tube boilers? It is to be effected partly by 
using high forced and induced draught to put a large 
mass of gases through the boiler at a very high speed." 
After enunciating these truly momentous principles, the 
investigators proceed to announce that they have discovered 
Prof. Perry, that “be is a distinguished mechanical and 
electrical engineer in England," and that he has written a 
book touching upon the subject. Some day, perhaps. another 
department of, say, the Arcbwological Survey, or the Weather 
Bureau, may discover Macquorn Rankine, or Regnault. But 
we must refrain from prophecy, and briefly summarise the 
projects and views of the investigators. We are really 
startled at the announcement that it hus been found * when 
keeping .the initial temperature of the gases constant" 
(the air being heated electrically), ** that the final tempera- 
ture of the air remains the same, whatever the amount of 
air sent through the boiler per second." Can this really be 
true? If во, is it not an equally justitiable corollary 
in regard {о а surface condenser, that when keeping the 
initial tempefature of the exhaust steam from an engine 
constant, the final temperature of the water going to the 
hot well remains the same, whatever the amount of steam 
entering the condenser per second ? 

Personally, we should not care to justify this corollary, let 
alone suggest that surface condensers should do 10 to 20 
times as much work per unit of heat-traversing surface as 
they do now. But is the first hypothesis sound ? 

Blechynden showed that the transfer of heat per square 
foot of area ів proportional to the square of the difference 
Between the temperatures of the two sides of the plate. 
Sir A. Durston has shown the effect of differences of cleanli- 
ness upon heat transmission. Dr. Kirk also, some 15 years 
ago, showed the importance of using thin tube-plates. We 
could quote numerous authorities upon these and similar 
points, ‘bat we have enough evidence to urge that the reports 
of the Technologic Department will be worthless without 
noting the thicknesses of plates. 

On one point, information of practical interest may be 
obtained, namely, the effect of the velocity of the gases 
parallel to the heating surface. Prof. Perry has considered 
that a high velocity tends to remove an adherent film of 
denser and cooler gases chilled by the plate itself. 

Lastly, as to what should be the standard of boiler 
efficiency. Mr. W. Н. Booth has advocated in these pages 
what we may call a hot gas standard, in which, if we under- 
etand Mr. Booth aright, the efficiency is calculated upon the 
quantity of heat absorbed from the gases over and above the 
temperature of the water in the boiler. More common, and 
perhaps more convincing, is to strike a balance between the 
thermal value of the coal burned and the: thermal units 
added in the boiler to the entering feed. As a refinement to 
this test, we would place to the debit side the heat value of 
the power used in operating a mechanical stoker or in forcing 
the draught. 
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* For precedents for this activity we may cite the Canadian 
Commission on electro-thermic proces:es for smelting iron and 
atecl, and the work since carried оп in Canada by Dr. Haanel. At 
Washington the Water Parification Division of the Department 
of Agriculture is iavestigating the properties of electrolytic hypo- 
chlorites as sterilising media. ` | 


A TESTING SWITCHBOARD. 


THE requirements of a switchboard for testing purposes are 
far different to those of a lighting or power station board ; 
the connections of a station board are permanent, but a 
testing board should be arranged for easy changing of the 
connections. 

The following description relates to the general arrange- 
ment of a board designed for testing р.с. motors and 
dynamos with a minimum of trouble. 

Assuming that the machines to be tested vary from 10 to 500 
H.P., with voltages from 50 to 700 volts, the large machines 
will probably not have a lower voltage than 200 volta, so the 
maximum current may be taken as about 2,000 amperes. 

The board is divided into the main switchboard, auxiliary 
switchboard and connection board. . 

On the main switchboard are mounted a number of switch 
sets; each set comprises either a n.r. quick-break switch or 
S.P. knife switch and s.P. automatic circuit-breaker, D.P. 
fuses, ammeter, three terminal blocks, cradle and connections 


, Q leads / 


e» 
~ 
~ 
~ 
~ 
~ 


T 
t. 


P 
t 


SUZ- Cradle , 
[| 


--- - | 


. 
—— = mo o ~a э =: = - =» = = 


Ou" 


QOO OOOO "removed 


O p ' Lugs for OOOOQO 
RE voltmeter O00 OOO 
= ` af * leads 
Bn * 
` leads‘, . 4 
Fic. 1. Fig. 2. 


for voltmeter, and a starting resistance (fig. 1). Eight sets 
is а convenient number in this case; their current capacities 
vary from 50 to 2,000 amperes, the ammeter ranges being 
as follows :— 


Set A 0—50 amps. Set Di 0—500 amps. 
Set B 0—100 » Set D; ... 0—500 » 
бе О, 0—200 íì Set E 0—1,000 „ 
Set Ca 0—00 " Set F 500—2,000 „ 


Sets A and D have р.р. switches, the others a S. P. switch 
and circuit-breaker. | | 

The starting resistances for switch sets E and F would be 
rather large, and as it is not likely that it would be required 
to run two large machines as motors at the same time, it 
will be sufficient if E and F share a starting resistance. 

About ten voltmeters is a suitable number, say, two each 
of the following ranges :— 


0—120 volts. 150—550 volts. 
50—250 „ 300--600 „ 
500—750 volts. 


Each voltmeter is the same size, so that any one can be 
placed in any cradle of the switch sets ; instead of the usual 
terminals, flexible leads ending in insulated handles and 
spring clips are fitted, the spring clips fitting on special lugs 
on the terminal blocks (fig. 1). 

There are three terminal blocks to each set, one negative 
and two positive, the starting resistance being considered 
on the positive side. 

Variable load resistances will be required, вау, three of 
the following capacities :— 
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2, 000 amperes at 200 volts to 600 amperes at 700 volts. 


,000 » n 300 » 77 


500 a) a9 150 » 90 


Assume four testing machines, one of 500-H. P., one 300-H. P. 
one 100-H. P., and one 50-H. P. Each of these will have 
separately excited fields, controlled by the auxiliary board. 

Also assume that there are three sets of mains to the test 
house, 100 volts (used for lighting the shops), 220 volte (used 
for driving the shops), and the testing mains connected to the 
special testing dynamos to give any pressure between 220 and 
700 volta. 

The connection board is divided into a positive and 
negative side; the two sides are similar and each consists 
of a number of horizontal bus-bars arranged one above the 
other with insulating bars in between on a vertical board, 
and a number of clips, with insulated handles, to fit on these 
bars; these clips rest on a horizontal board in front of the 
bars. and are connected to flexible leads passing through the 
board (fig. 2). | 

Consider one side of the connection board : connected to 
the bars there will be four leads from the testing machines, 
three mains, three leads from the load resistances, and two 
or three blanks; connected to the clips, 16 leads from the 
switch sets (one from each end of each set), and four from 
the fields of the testing machines. 

A number of short flexibles with clips on each end will 
be .required when it is necessary to connect bus-bars 
together. 

As indicated above, there are four leads going from each 
switch set to the connection board—call the two from the 
top or switch end the a leads, and the two from the bottom 
or terminal end the ( leads (fig. 1). Suppose it is required 
to test a generator, practically all the wiring to be done is to 
run a couple of leads from the generator to the terminal 
blocks of a suitable size switch set; the a leads of the set 
will then be put on the bars of one of the load resistances, 
and the generator circuit is ready, except for the shunt 
resistance which will be wired up in the usual way. The 
generator is to be driven by one of the testing machines ; 
to connect this up, put the a leads of a switch set on the bus- 
bers of one pair of mains, and the field leads on the same 
pair of bars; the 8 leads will go on the bars of the testing 
machine. A voltmeter of suitable rangé should be placed in 
the cradle of the generator switch set with its two flexible 
leads on the terminal blocks. | 

Consider the case of running two shunt-wound machines 
in a “series Hopkinson test: connect the two armatures 
to the terminal blocks of two switch sets ; on the connection 
board put the two negative a leads on the same spare 
bus-bar, the positive a lead of the motor switch set put 
on the positive bar of one pair of mains, and the other 
positive a lead put on the negative bar. The motor field 
wire will be connected as usnal, but the generator field wire 
must go to the same terminal as the motor field wire, the 
ammeters being considered on the negative side of the switch 
sets and the negative terminal of the machines, the common 
point of armature and shunt. The ammeters should either 
read with the current in either direction, or should be fitted 
with small change-over switches. The two voltmeters 
required in this case will be put in the two cradles with their 
leads on the terminal blocks. 

These two cases will probably suffice to show the principle 
of the testing-board md the method of using it. 

The above is only intended to give a general description of 
the board, definite sizes of testing machines, &c., being assumed 
only to help give clearness to the description.— J. L. С. 


Self-Propelled Fire Engine.—The fire brigade authori- 
ties at Berlin have for some time past been making experiments 
with an electrically-propelled fire engine and a steam-driven fire 
engine. Asa result of the trials, it is stated that both systems are 
suitable for the requirements of the German capital, and that the 
electromobile in particular, on account of its readiness, comes into 
consideration in the first rank as a substitute for the engines 
drawn by horses.  Steam-ptopelled engines of larger powers 
than those already tested would be of great value as reserves for the 
second trains of engines, and in the circumstances it is 
thought possible that a change over to a mixed system may take 
place in the future. 


THE DRAFT REGULATIONS OFZTHE 
HOME OFFICE. 


WE have received a copy of the draft regulations which the 


Secretary of State for the Home Department proposes to 


make, in pursuance of Sec. 79 of the Factory and Workshop 
Act, 1901, for the generation, transformation, distribution 
and use of electrical energy in premises under that Act, 
together with a covering letter, from which the following is 
extracted :— 


In October, 1904, the Secretary of State issued in draft certain 
Regulations based on existing requirements of the Board of Trade, 
having reference to the use of electrical enetgy at medium pressure. 
It was found, however, that, althongh tbe requirements had been 
for some years in force as Board of Trade Regulations, many 
difficulties arose in regard to their enforcement as Regulations 
under the Factory Act. As the proposed Regulations covered only 
part of the ground which (as explained in the circular of October, 
1904, accompanying the draft) had eventually to be covered, the 
Secretary of State decided to defer the consideration of them until a 
more complete code could be prepared. 

The present draft applies to the generation and transformation, 
as well as the distribution and use, of electrical energy on all 
premises under the Factory Act, and at all pressures above 130 
volts continuous and 65 volts alternating. In adopting the above 
limitations on the basis of pressure, the Secretary of State, while 
realising that there may be danger at still lower pressure, has been 
guided by the fact that the serious accidents from shock which have 
come to his notice have been at pressures exceeding those named. 
Special consideration has been given to the conditions under which 
preventible accidents have arisen. The Secretary of State regrets 
to learn that while, in many electrical installations, the utmost 


care has been taken to prevent unnecessary danger, there are 


striking exceptions to this rule, even in work recently carried out. 
It appegrs often to be thought that where the supply of electrical 
energy is at low pressure, there is no danger of shock, or rather, 
that there is no danger to life from a shock at such pressure. It 
has, however, been abundantly proved that this is not the case. 
The dividing line between the conditions which will render the 
shock merely trifling and those which will render it fatal is so 
narrow that it becomes necessary to provide, во far as is practicable, 
that no shock shall be received at all. 

In accordance with the requirements of the Factory Act, the 
Regulations are now published in draft, and are subject to 
further consideration. Any objections of substance, made by 
employers, workpeople or other persons affected, will be carefully 


considered by the Secretary of State, and will, if necessary, be 


the subject of full inquiry made by a competent person appointed 
by him. 

Such objections must be sent to the Secretary of State within 40 
days from this date (August 14th, 1907). 


The regulations differ wholly from the draft regulations 
which were issued in October, 1904 ; those closely followed 
the Board of Trade Regulations, and were commented on 
at some length in our columns. The new draft regulations 
are reproduced below. It will be borne in mind that they 
apply to electricity works as well as to non-electrical 
workshops and factories, except where otherwise specified. 
The definitions are omitted. 


DRAFT REGULATIONS. 


These regulations shall come into force on January Ist, 1908, 
except as regards such parts of electrical stations as were constructed 
before July 1st, 1907, in respect of which they shall come into force 
on July 1st, 1908. 

If the occupier can show with regard to any requirement of these 
regulations that the special conditions in his premises are such as 
to prevent danger not less adequately than if the said requirement 
were observed, that requirement shall be deemed to be satisfied. 


Regulations. 


1. All apparatus and conductors shall be sufficient in size and . 
power for the work they may be called upon to do, and so con- 
structed, installed, protected, worked, and maintained ae to prevent 
danger. | 

2. All cables shall be covered with insulating material, and 
further efficiently protected where necessary to prevent danger; or 
they shall be so placed and safeguarded as to prevent danger. 

3. Every switch, circuit-breaker, and isolating link shall be :— 

(a) So constructed, placed, or protected as to prevent danger. 

(b) So constructed and adjusted as accurately to make and to 
maintain good contact ; 

(c) Provided with an efficient handle or other means of working, 
insulated from the system ; 

(4) Bo constructed or arranged that it cannot accidentally fall or 
move into contact when left out of contact. 

4. Every switch and circuit-breaker shall be so constructed as to 
be incapable of remaining in partial contact, or of maintaining an 
arc on breaking circuit. 

5. Every fuse, and automatic circuit-breaker used instead thereof, 
shall] be so constructed and arranged as effectively to interrupt the 
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current before it so exceeds the working rate as to involve danger. 
It shall be of such construction or be so guarded or placed as to 
prevent danger from overheating, or from arcing or the scattering 
of hot metal or other substance when it comes into operation. 
Every fuse shall be of such construction or be so protected by a 
switch that the fusible metal may be readily renewed without 
danger. 

6. Every electrical joint and connection shall be of proper con- 
struction as regards conductivity, insulation, mechsnical strength, 
and protection. | 

7.* Efficient means, suitably located, shall be provided for 
cutting off all pressure from every circuit. i 

8.* Every circuit shall be efficiently protected from excess of 
current, aud every circuit arranged to carry more than 750. watts 
shall be separately во protected. 

9.* Where one point of a system is connected to earth, no single 
pole switch other than a link for testing purposes shall be placed in 
any cable connected thereto. 

10.* Where one of the main conductors of a system is uninsu- 
lated and bare, such as a bare return of a concentric system, no 
switch, fuse, or circuit-breaker shall be placed in that conductor, or 
in any conductor connected thereto, and the said conductor shall ba 
earthed. 

11. Every motor, converter, aud transformer shall be protected 
by a switch or switches, suitably placed, and so connected that all 
pressure may thereby.be cut off therefrom and from any apparatus 
in connection therewith. 

12 + Every electrical motor shall be controlled by an efficient 
switch or switches for starting and stopping, so placed as to be 
easily worked by the person in charge of the motor. 

Every electrical motor rated at more than one-third of a horse- 
power shall be further protected by & release that will automati- 
cally break the circuit if the current is interrupted, unless the 
motor is incapable of re-starting automatically on the current being 
restored. | 

In every place in which machinery is being driven by апу 
electrical motor, there shall be means at hand for quickly stopping 
the motor. 

13. Every flexible cable for portable apparatus shall be connected 
to the system either by efficient permauent joints or connections or 
by & properly constructed connector. | 

Every portable apparatus and its flexible cable shall be inde- 
pendently controlled by a switch conveniently placed. 

Adequate precautions shall be taken against shock, due to leakage 
or other cause, in all places where the person handling the portable 
apparatus is not insulated from earth. In such places, and in any 
place where the pressure exceeds low pressure, the switch shall be 
80 constructed as to break the circuit on each pole. 

14. The general arrangement of switchboards shall, so far as 
reasonably practicable, be such that :— 

(а) All parts which may bave to be adjusted or handled arc 
readily accessible ; 
8 The course of every cable may be readily traced; 
(c) Conductors connected to different systems are kept apart and 
can be readily distinguished; 

(d) All bare conductors are so placed or protected as to prevent 
danger from accidental short-circuit. 

15. Every switchboard having conductors normally so exposed 
that they may be touched shall be located in an area or areas set 
apart for the purposes thereof and suitably fenced or enclosed. 

No person except an authorised person, or a person acting under 
his immediate supervision, shall have access to any part of such 
ares. 


16. All apparatus appertaining to a switchboard and requiring 


handling shall so far as practicable be so placed or arranged as to 
be operated from the working platform of the switchboard, and all 
measuring instruments and indicators connected therewith shall so 
far as practicable be so placed as to be observed from the working 
platform. If such apparatus be worked or observed from any 
other place, adequate precautions shall be taken to prevent 
danger. 

17. At tbe working platform of every switchboard and in every 
switchboard passage-way, if there be bare conductors exposed, or 
arranged to be exposed when live so that they may be touched, 
there shall be a clear and unobstructed passage of ample width 
and height with a firm and even floor. 
medium pressure the clear height shall not be less than 7 ft. and 
the clear width not less than 3 ft., and for high pressure and extra- 
high pressure 8 ft. and 4 ft. respectively. | 

Bare conductors shall not be d on both sides of & switch- 
board -way unless either the clear width of the passage is 
double that otherwise required, or the conductors on one side are so 
guarded that they cannot be accidentally touched. 

Adequate means of access, free from danger, shall be provided 
for every switchboard passage-way. 

18. In every switchboard for high pressure or extra-high 
pressure. 

(a) Every conductor within reach from the working platform, or 
in any switchboard passage-way, shall be so placed or protected as 
to prevent danger. 

(^) The metal cases of all instruments shall be either earthed 
or completely ebclosed with insulating covers. 

(с) All metal switch handles and all metal rods connecting them 
with the switches shall be earthed. 

(i) Every switchboard in continuous use shall be so arranged 
that the conductors thereof can be made dead in sections, and no 
work shall be done at any section unless that section be made (a) 


* This does not apply to public supply circuits. 
This does nof apply to the motors of motor-gencrators, 
regulators, &c, E | 


For low pressure and . 


central scale. 


dead, and (5) so separated by permanent or removable divisions or 
screens, from all adjoining sections of which the conductors are 
live, that the work may be carried out without danger. 

19. All fixed coils, conductors or terminals of generators, motors, 
transformers or other apparatus, at high pressure or extra-high 
pressure, and within reach from any position in which any person 
employed may require to be, shall be so protected as to prevent 
danger. х 

20. Where a high pressure or extra-high pressure supply is 
transformed for use at a lower pressure, adequate means shall 
be provided to prevent the lower pressure system from being 
accidentally charged above its normal pressure by leakage or con- 
tact from the higher pressure system. 

21. Adequate precautions shall be taken to prevent any metal 
other than the conductors from becoming electrically charged, and 
such metal shall be earthed where neceseary to prevent danger. 

22. Adequate means shall be provided and used for preventing 


. any conductor or apparatus from being accidentally or inadvertently 


electrically charged when persons are working thereon. 

23. Where necessary to prevent danger, insulating stands or 
screens shall be provided and kept permanently in position and 
shall be maintained in sound condition. 

24. Portable insulating stands and screens, boots, and gloves, 
shall be provided and used when necessary to prevent danger, and 
shall be periodically examined by an authorised person. 

25. Adequate working and means of access, free from 
danger, shall be provided for all apparatus that has to be worked 
or attended to by any person. 

26. All those parts of premises in which apparatus is placed 
shall be adequately lighted to prevent danger. us 

27. All conductors and apparatus exposed to the weather, wet, 
corrosion, or to inflammable surroundings or explosive atmos- 
phere, or used in any process or for any special purpoee other than 
for lighting or power, shall be so constructed or protected, and such 
special precautions shall be taken, as may be necessary to prevent 
danger in view of that exposure or use. 

28. Adequate periodical tests shall be made by an authorised 
person to ensure (a) that the insulation of all conductors and 
apparatus is duly maintained; (b) that no metal part of any 
apparatus, other than the conductors thereof, is electrically 
charged so that there is danger; and (c) that all earth connections 
are in order. Adequate periodical examinations shall also be 
made by an authorised person to detect any other defecte from 
which danger may ariee. | 

29. No person except an authorised person, or a person acting 
under his immediate supervision, shall undertake any work where 
ee knowledge or experience is required in order to avoid 

anger. 

30. Instructions as to thé treatment of persons suffering from 
electric shock shall be affixed in all premises where electrical 
energy is used, other than for incandescent lighting at low 
pressure, and in all premises in which electrical energy is generated 
or transformed.* 

31. Every sub-station shall be of ample dimensions and 
substantially constructed of fire-resisting material; and shall 
be so arranged that no person can obtain access thereto other- 
wise than by the proper entrance, or can interfere with the appa- 
ratus or conductors therein from outside; and sball be provided 
with efficient means of ventilation aud be kept dry. 

32. Every sub-station shall be under the control of an authorised 
person, and none but an authorised person or a person acting under 
his immediate supervision shall enter any part thereof where there 
may be danger. | ` 

33. Every underground sub-station sball be provided with 
adequate means of access by a door or a trapdoor, with a staircase 
or ladder securely fixed and so placed that no switchboard or bare 
conductor shall be within reach of a person thereon: 

Provided, however, that the means of access shall be by a door- 
way and staircase if (a) any person is regularly employed therein, 
other than for inspection and cleaning; or if (5) there is moving 
machinery therein, other than ventilating fans; or if (с) there is 
extra-high pressure therein. 


Portable Combination Meter.—The unique com- 
bination of a voltmeter, ammeter, wattmeter, and horse-power 
meter in one instrument is accomplished in the Victor” for direct 
current, manufactured by the Н. W. Johns-Manville Co. The success 
of this instrument for switchboard purposes bas led to ite intro- 
duction in a portable form for general electrical testing. The 
“ Victor” meter consiste of two separate and complete instruments 
in a single case, the one giving readings in volte and the other in 
amperes. The pointers of the two instruments cross one another, 
and at the position of intersection the ampere- volt product or power 


.consumption can be read off on a third dial. The power scale is 


calibrated in watts" or kilo-watts on one side and ''horse- 
power on the other. If desired, multiple shunts and extra multi- 
pliers are furnished in connection with the volt and ampere scelgs 
for additional readings, and a table, containing the multiplying 
factor to be used with these various combinations when reading the 
The convenience of having such a combination 
instrument in a portable form will be readily appreciated, as the 
meter is adapted for rapid testing in the laboratory as wellas in 
the field.— Electrochemical and Metallurgical Industry. Vol. V. 
No. 7. 


* Illustrated sheets of instructions for treating subjects of electric 
shock сап be obtained from H. Alabaster, Gatchouss & Co, 4, 
Ludgate Hill, London, E C. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Simplex Conduit Bending Machine. 


The machine shown in the accompanying illustration is a new 
design for making almost any set or bend in the smaller sizes of 
conduit or other tubing. The whole of the working parts are 
mounted on a cast-iron base. These parts include a main roller 
round which the tube is bent and two smaller rollers, one of which 
is the advance or “ breaking down roller" and the other the bending 
roller. In addition to this there is an adjustable vice mounted on 


the base, which holds the tube firmly in position daring the opera- 


tion. Ea th of these rollers is adjustable and easily removed, which 
allows the tube to Le easily taken out when bent. 


NER CETT. 
Fid. 1. 


The rapidity with which bends can be made is an important 
factor. In this pattern the method is simple; the tube is pushed 
between the bending and the large roller (which are provided with 
grooves to fit the tube) and clamped in the vice. The lever arm, 
which is provided with a recess to take a tommy,“ is pushed or 
pulled round, causing the two smaller rollers to travel round the large 
one, and giving the tube a set corresponding with its phery. 
Other types of bends are merely a matter of adjustment of the tube; 
in the case of small bends it is advisable to use the smaller rollers 
only. All parts are adjustable, and as during the process each 
roller revolves on its own axis, there is no jamming action on the 
tube, so that it is not flattened and the enamel is not damaged. 


Portable Electric Winch. 


The accompanying illustration, fig. 2, shows the latest standard 
pattern of electric winch made! by the SUNDERLAND FORGE AND 
Esemrrame Co., LTD., of Sunderland, embodying all their most 
recent improvements. 

The winch is of substantial construction, suitable for the rough 
bandling of shipyards, &c. The first reduction is through worm 
gearing, consisting of a worm cut from the solid and gearing with a 
phoephor-bronze wheel, running in oil, the end tbrust being taken 


convenient position. Such winches are made capable of handling 
from 30 cwt. to 5 tons, at a speed of aboat 30 ft. per minute in most 
cases. 


THE BRITISH ASSOCIATION MEETING 
AT LEICESTER. 


On the Pupin Mode of Working Trunk Telephone Lines. 
By SIR WILLIAM РвексЕ, R. C. B., F. R. B. 
(Section G.— Abstract.) 


IN 1896 I read a paper before Section A at Liverpool on Electric 
Disturbances in Submarine Cables," in which I dealt with the sub- 
ject of long-distance speaking by telephone. I pointed out that 
disturbances were due to energy being in the wrong place. An 
alternating- current wave, set up in a telephone transmitter by a 
complete sonorous vibration impressed on the diaphragm, flowing 
for the period a g, fig. 1, if its voltage were indicated by a b when 
positive and by d e when negative, would possess in one received wave 
an energy proportional to the area bounded by ab ce / g, it it were 
wholly utilised, but would only describe the area a a' d d' g if the 
unshaded portion of the figure were proportional to the energy 
radiated or leaked away, absorbed as a charge or dissipated as heat. 
The attenuated current thus indicated shows what radiation, leak- 
age, capacity, hysteresis and resistance may do to absorb energy and 
deteriorate the clearness and loudness of speech as well as limit the 
distance to which ordinary speaking is practical. I had previously, 
in 1887, pointed out that the product of the capacity к and the 
resistance в gavea law which approximately indicated the distance 
to which speech was possible on telephone circuits. It accurately 
indicates the distance on single wire submarine cables. In 1890 
I read a paper giving the calculations on which the London-Paris 
telephone line, with its cross-channel cable, was designed and 
constructed in association with the French engineers. In 1892 
it was determined to establish trunk telephone wires between the 
great commercial centres of Great Britain. Allthe calculations 
were based on the K R law. It is quite certain that this law is not 
absolutely true, for it neglecta the factor of self-induction. The 
К R law is properly of the order к B/L, but experience has shown 
that inductance on short metallic loops is so small compared 
with capacity that it may be neglected. Mutual inductance 
between the two wires compensates to some extent the self-induc- 
tion in each wire. In long underground cables and long aerial 
wires, however, the influence of inductance becomes evident as the 
length of lines increases. On the other hand, capacity also increases 
owing to the variation of the mutual (wire to wire) capacity and 
the capacity of each wire to earth, which becomes an important 
factor with concentric cables or with any departure from symmetry. 
This is why “ Hughes’s twist" is so valuable and so superior 
to the Cross system so general in America. It not only com- 


up by collars in a thrust-block lined with white metal; the second 
reduction is effected by machine-moulded spur gearing. The motor 
is of the company's “ Pallion enclosed multipolar type, with fixed 
carbon brushes, and the controller, which is of the tramway type, is 
fitted into a ht box forming of the motor case, the 
resistance being inside the latter; the whole of the machine is 
therefore self-contained, and being watorproof, саа be worked in 
exposed positions without fear of damage from the weather. A 
foot-brake working directly on the motor shaft is provided in a 


pletely prevents “cross-talk,” but it secures a constant capacity 
with earth. 

It is known that the effect of this electromagnetic induction is 
beneficial in one sense, as I pointed out in 1896, and it has been 
made more beneficial in another sense by Prof. Pupin (1899), who 
has shown how we can reduce the weight of copper used on trunk 
lines and also how we can extend the distance to which ordinary 
speech is practical. и 

Pupin's system is not so much the neutralisation of the effects of 
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electrostatic capacity by those of electromagnetic inductance as a 
system of hastening the diecharge of pent-up energy without addi- 
tional loss by breaking it up into many successive steps. Іо а long 
submarine cable discharge is a slow process and all in one opera- 
tion. The KR is great and the frequency small. In a “loaded” 
line it is much more-rapid, for it is performed simultaneously in 
several successive stages, of much shorter length and with much less 
waste or distortion. 

The factors of energy E and Q are pent up by capacity and induc- 
tance. Energy is wasted by resistance, leakage, induction, radiation, 
reflection and interference. This waste of energy means diminu- 
tion of &mplitude, attenuation of wave volume, and loss of 
speech, while electromagnetic induction improperly placed 
means distortion of wave form, external disturbances and loss of 
articulation. 

The establishment of the telephone trunk system in Great Britain 
in 1896 showed the practical value of the KR law in determining 
the construction of an aerial system. The weight of copper used jn 
the main trunk lines has been criticised, but the only fault com- 
mitted was that I did not specify enough. Paris can speak with 
Liverpool, Manchester and Hull, but it cannot do so commercially 
with Glasgow and Edinburgh. London can speak with Aberdeen, 
Inverness and Dublin, but not with Cork.  Pupin coils have not 
been applied permanently to the Post Oftice trunk lines, but careful 
experiments have been made to feel the way to do во, and thus 
perhaps extend the range of Paris talks in Great Britain. 

By the enterprise of the American Bell Telephone Co. and its 
allies great progress has been made in the States in developing the 
system. I purpose to report the results of a careful inspection I 
made in New York ia April last. of the very successful work 
done in this direction by the New York Telephone Co., under the 
able direction of their chief engineer, Mr. John Carty. 

The factors that enter into the problem of trunk wire working 
are very nunierous and complicated. They are phusical, com- 
mercial and personal. It is not a question of mathematics, but of 
experiment. 

What are the factors in long-distance speaking, in addition to the 
ordinaty elements of electrical energy—viz., electromotive force, 
resistance, capacity, inductance, current and time? 

1. Eddy-current heat losses in diaphragms, 

2. Hysteresis in coils, cores and circuits. 

J. Ohange of wave.shape due to storage and waste of energy in 
other forms. 

4. Attenuation of waves due to dissipation of energy and its 
absorption. 

5. Loss of the higher notes called harmonics.” 

6. Reflection of waves from breaks and alterations in circuits. 

7. Reduction of efficiency due to leakage, polarisation, radiation 
and induction to neighbouring bodies. 

8. The reactions and interferences of neighbouring circuits. 

9. The constant change of every condition of circuit elements by 
switching through to different towns and subscribera. 

10. The variable formation of the human mouth, tongue and 
teeth of different users. 

11. Defects of articulation and want of experience in handling 
the apparatus by the users. ; 

12. The inefficiency of hearing and interpretation of the listener 
and the absence of silence about him. 

13. The absence of telephonic education in both speaker and 
listener. 

The remedies are self-education, selection of proper apparatus, 
symmetry of circuits, the proper distribution of the controlling 
factors, the restoration of stored-up energy, the alliance and mutual 
forbearance of users and suppliers. 

It is clear from this incomplete enumeration of the factors in- 
volved that the problem of the reproduction of clear speech at a 
variable distance is a very complicated one. It has been sulved by 
very patient plodding, by incessant experiment, and by judicious 
compromise. 

The K R law as applied to submarine cables is very useful for 
calculating the speed of working, but inasmuch as trunk telephone 
circuits are aerial and telephonic currents alternating and very 
variable in form, self and mutual induction must play an important 
part in their propagation. It was found, however, by experiment 
that metallic circaits of copper wire suspended in air and constant 
in character were benefited by self-induction. Hence, in designing 
the trunk system of the Post Oftice in 1891, inductance was 
neglected. 

Hertzian waves are disturbances of the ether of very high fre- 
quency, of the order of millions per second, having the velocity of 
light—viz., 186,000 miles per second. Telephonic oscillations in 
insulated copper conductors are of the order of hundreds per second, 
having a variable velocity of the order of 1,000 miles per second. 
The length of a telephonic wave may be from 1 to 100 miles, but 
that of a Hertzian one may be from 1 ft. to 10,000 ft. 

Prof. Pupin, in 1900, established the existence of these waves in 
telephonic circuits and measured their lengths, their form and their 
damping. He has reached a practical stage and has been the means 
of creating a very great advance in the economic development of 
long-distance telephony. 

The Pupin coil stores up a portion of the energy which, like a 
spring under pressare, is ready to react on the release of the forced 
condition, and is restored. The frequency, within the region of 
ordinary speech, which may be said to have from 200 to 2,000 
sonorous vibrations per second, is not changed, but as distance 
increases the fine harmonics which give the individual quality or 
timbre of voice disappear and only the low fundamental tones 
remain. Thus the length of a circuit allowing a practical talk is 
limited by the amount of capacity and resistance present. It is 
increased by the presence of induction when this induction is put 


in the right place and is of the right character and amount. It is 
aided by the human ear, which has a magical gift for interpreting 
into speech what appear to be the merest phantoms of sonorous 
vibrations. | 

Fig. 2 illustrates a complete telephone circuit with its Pupin coils. 
It is one ofa pair of twin copper lines of No. 14 B. and 8.G., weigh- 
ing 65 lb. per mile, twisted about each other and insulated with dry 
paper, having a resistance of 13 7 ohms and a capacity of 0065 micro- 
farads per mile. Each coil has a pure soft-iron ring core 3 in. in 


Fic. 3. 


diameter, made of fine varnished wires to reduce hysteresis to the 
lowest possible point, and is wound with two wires, which are con- 
nected as shown in fig. 3. Mutual induction is thus eliminated and 
self-induction alone is active. | is 

It has an inductance of 0:252 henry. Such an underground 
cable with 112 pairs of wires (loaded) has been laid between New 
York and Philadelphia, 90 miles long. Nineteen of these pairs 
are of No. 16 B. and 8.G. fora short distance. The Pupin coils have 
been fixed at every 1} miles, and it works with a commercial 
efficiency which Mr. Carty calls a 14-mile talk.” The standard of 
comparison is & mean circuit of 10 miles of No. 10 (1 mm.) copper 
wire in the City of New York, which is called the ''10-mile talk 
standard.” 

Each individual section can be shown diagrammatically, as in 
figs. 4 and 5. 

The straight lines indicate the two wires of the loop, the wavy 
line the inserted coil. The capacity of the loop is shown as a con- 
denser and the k. u. F. of the coil as a battery cell. In the diagram 
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they are shown separate, but in activity they act together as in 
decay to maintain the flow of energy and retain the form of wave. 
ABC represents tinme. It does not represent length of space or 
distance. A Band вс must be in tune. 

In fig. 5 (1) is the rise of the wave when energy is absorbed and 
held up. 

(2) A the decay of the wave when energy is restored. 

Thus in each section energy is beld up as the wave is rising and 
given out again slightly impaired by hysteresis when the waye is 
falling. It is evident, from the clearness of speech, that the sum 
of all these actions resulta in a continuous flow of alternations with- 
out change of frequency when the limiting distance is not exceeded. 
When this limit ів reached the waves are so attenuated that speech 
becomes impossible. _ 

On the other hand, it must be poinfed out that although capacity 
is greater than inductance in its influence on the current waves, 
they neither absorb energy permanently. ; 

Resistance, radiation and leakage do absorb energy and dissipate 
it wastefully. Our first object is to prevent waste of energy, and 


" ТРЕ ЗИ 
our second object to direct the pent-up energy into а proper channel 
to maintain the amplitude and form of the waves, This is what - 
Pupin has done. : 

]f we represent the action in a Pupin section in another way by 
fig. 5, where a B represente the metallic loop and Bo the double 
coil, AC being equal to one period of one short fundamental wave, 
then oy will represent the maximum B. u. r. acting during the 
period 4 B, and o Y; that acting in the coil during the same period. 
o z represents the quantity of electricity o flowing during the same 
period; Q is assumed constant. A solid figure described by o and x 
(the variable E. u. F.) would represent the energy propagated, except 
the minute losses in the section, which are inherent to the con- 
ditions of the circuit. These losses multiplied eventually absorb 
all the energy and the limit of speech is reached, The influence of 
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the coils is clearly a time influence. They break up a circuit into 
a series of sections in which the energy flows in virtually simul- 
taneous steps instead of being prolonged and damped down as it 
would be in a long submarine cable. It is clear tbat in each 
wave-length there are four distinctly marked points where 
changes of phase affect the distribution of energy and its factors, 
It is as though о remained for an instant in 4 B and Е in B с. 
They then change partners with an action that continues the forward 
movement, but with a slight loss due to waste. 

The size of coils and the distance apait is purely a question of 
experiment. It varies with every circuit. Sir John Gavey has 
obtained the best results at every 2 miles, Mr. Carty at every 
1] miles on long lines, but at evcry 2 mile on short lines. The 
former gets better results with no iron core, the latter prefers fine 
iron wire ав a core. Mr. Gill, of the National Telephone Co., 
places them at every mile and uses iron cores; these coils are 
enclosed in iron cylinders filled with resin oil and buried. 

It certainly appears to me that iron must experience some 
hysteresie, though very minute, and, therefore, causes loss of 
energy, and though it must enhance the strength of the currents 
by intensifying the lines of magnetic force, it is of more conse- 
quence to reduce the loss of energy and retard the attenuation of 
the waves. E 

If the coils are imptoperly placed or imperfectly designed they 


do more harm than good. Thus coils which are quite effective 


at every mile destroy speech altogether if placed at every 
four miles. . 

Among the numerous disturbing influences are those of the instru- 
ments at each end. Not only does the receiving apparatus act as a 
reflector and inductor, but it is a source of secondary radiation and 
causes interference and attenuation. This is very much aggravated 
by the constant changes of local lines at each end. Papin has 
diminished this disturbance by tapering, or the gradual reduction 
of the inductance of the loading coils as the terminal stations are 
approached. 

Tapering is distinctly beneficial. Virtually, as all oscillographs 
show, it becomes a series of small waves of one frequency, probably 
of about 800—upper G in the treble— which remains constant. 
There must be a slight loss of energy in each section of preciaely 
similar percentage. The result is that the curve of attenuation must 
be a logarithmic one, and its logarithmic decrement or attenuation 
constant is obtainable. The smaller this decrement is made the 
greater the length of the curve and the further speech can be 
carried. This is the function of the Papin coil. 

The inductance coils are usually of three classes :—Heavy, having 
0:252 henry ; medium, 0 176 henry; light, 0:133 henry. Loading 
is not so efficient at present on aerial loops because it has not been 
80 thoroughly thrashed out as on underground cables, but it is dis- 
tinctly beneficial, and the solution of the more complicated 
problem is well in hand. At present the dimensions of the Pupin 
coils for aerial loops, as well as the spacing, have to be determined 
experimentally for each circuit. 

The United States Conference standard cable ів: — _ 


Weight of copper (lb.) ... m .. 20 
Diameter (mils) M ees e e. 36 
Resistance per mile (ohms) sae —. 44 
Capacity wire to wire (mfd.) ... .. 006 
Capacity wire to earth (mfd.) 0 088 
Insulation (megohms) ies p . 500 
Effective limit (miles) i M . 416 


in terms of 10-mile talk. _ 

N.B.—Effective limit does not mean effective commercial con- 
versation. This would approach 60 miles. 

Our English standard cable is now nearly the same—viz., 
No. 20 copper wire of 20 lb. weight per mile, having a diameter 
of 36 mile, a resistance of 44 ohms per mile, a capacity of 0:056 
mfd., an inductance of 0:001 henry, and an insulation of 200 
megohms. It would be a great advantage if this cable were made 
an international telephone standard. Mr. Gill has done so with 
this object in view. 

The use of loaded lines is increasing rapidly. The equivalent 
range of speech has been increased in one case from 66 to 176 
miles on an underground cable. Although in Germany tbey have 
found the ratio to be 1:4, in America it is thought that 1:3 
is the outside commercial limit, and in Great Britain we find 
the range of a certain loaded line is 2:4 times that of an un- 
loaded one. 

I have been able to test (July 25th, 1907) the relative efficiency 
of an unloaded and a loaded cable of what should be called the 
international standard pattern. I found that 8:3 miles on the 
former was equivalent to 20 miles on the other. This was 2:4 
to 1. It was not a test of possible distance, but of relative 
efficiency. ~ 

The result is not equally beneficial in aerial wires, for the con- 
ditions are more variable, especially in insulation and in atmos- 

heric electrical troubles in countries like South Africa. Anyway, 
oaded lines will enable us to use less copper for long trunk wires— 
something of considerable advantage in these days of inflated prices 
in copper, and in countries like South Africa, where one long stretch 
of 1,010 miles has to bring, say, Johannesburg to Cape Town. 

The application of this principle to submarine cables has not yet 
reached a practical stage. Prof. Pupin has the matter in hand on 
the other side of the Atlantic. The reaction coils must, however, 
be placed at such small distances apart that the manufacture of such 
a cable seems difficult and its maintenance problematic. 

It has been assumed that. the velocity of propagation of the 
current waves through the circuit is such that the action in each 
Papin section is virtually simultaneous, and the action continues 
along the line. If we admitted geometrical length the physical 


explanation would be more complicated. A slower velocity in 
loaded cables means increase in the limiting distance of speech. 
Hence the reason why the limit is reached so rapidly in cables and 
underground wires. On overground lines the distance to which it 
is possible to speak is limited only by the weight of copper ; 2,000 
miles is easily attained without coils. 

The question of loaded underground cables against open unloaded 
aerial circuits is purely a financial question; the dominant factor is 
the price of copper. But the cost of maintenance, the reliability 
of working, and the freedom from troubles must weigh consider- 
&bly in the balance. Every case must be decided on its own 
merits. 


Discussion. 


Sir OLIVER Lopdk said that the gain of inserting self-induction 
in cables was very remarkable, and would not originally have been 
expected. He was glad to have the opportunity of emphasieing 
thatthat matter was predicted mathematically by Oliver Heaviside 
many years ago. His first paper on the subject seemed во 
paradoxical that it was rejected by the Society of Telegraph 
Engineers (as itthen was). He persisted, however, in showing that 
self-induction was not an adversary, which natural instinct would 
Buggest it was. It helped by perpetuating the features of the wave, 
strengthening the features that would otherwise have been wiped 
out by the spring-like action of capacity. They had found that in 
actual cable work the introduction of self-induction had а most 
beneficial effect ; although it introduced reflection when the wave 
surface encountered the obstacle, the benefit was great, even though 
they put the inductance all in one lump— if they distributed it, во 
much the better. If they inserted 70 or 80 henries into the middle 
of the cable, it improved the transmission. Sir Wm. Preece 
suggested that there was a difference between the Hertzian and 
cable waves, but the less difference there was the better. They 
must keep the electric and magnetic energy the tame. Leakage 
clarified, although it weakened the waves. It weikened them far 
too much, so it was somewhat undesirable. A better plan was to 
strengthen the magnetic energy. Oliver Heaviside proposed, and 
Pupin had applied his proposal. It was a remarkable case of 
scientific prevision, and of practical accomplishment. 

Mr. S. G. BBowN also referred to Heaviside’s work in 1890 on 
the introduction of self-induction into cables, and said that Pupin 
later on in America made it into & practical success on an artiticial 
cable. They paid him (Papin) £100,000, and gave him £10,000 a 
year, but he only claimed to have made & practical solution for 
Heaviside. After pointing out two main objections, the speaker, 
referring to work of his own in this connection on submarine 
cables, said that one of the best ways of dealing with the question 
was to make the copper and iron of D section and twist them 
together, but there were difficulties then. Heaviside had said 
the more self-induction they could put in the better, but there was 


a limit. There would not be the slightest difficulty in speaking 


from London to New York if the practical engineers would give the 
required permeability. They required 1,000 against the 150 that 
they now got. It they could have the permeability raised to 1,000 
they could speak any distance they liked. 

Prof. S. P. THOMPSON said that Sir Wm. Preece had referred to 
the work that he (the speaker) did in 1891. It was asa conse- 
quence of reading the work of Oliver Heaviside that he devoted 
attention to the matter. It was known that long submarine cables 
—and indeed short ones—produced retardations which up to that 
time, and practically still, had only been compensated by means of 
coils placed at the ends. The retarding influence was distributed 
all along the cable, and if they tried to compensate it only by com- 
pensating arrangements at the two ends, they would not get perfect 
compensation; not even putting in blocks of self-induction in the 
middle would compensate for the defects that lay distributed all 
along. He suggested that the remedy must be distributed, as the 
defect was. He was met by the fact that the cable companies were 
then—and were still, to a large extent—absolutely opposed to any- 
thing being put near or in conjunction with submarine cables that 
could by any possibility be called an induction coil. Latimer 
Clarke told uim what the reason was. The first cable of 1857 was 
destroyed in an attempt to make it speak by means of an enormous 
induction coil. That destruction having been accomplished by a 
coil 6 ft. long, no induction coil must ever go near any 
submarine cable. Not being able to get over the company's 
prejudice, he thought of another point. Willoughby Smith 
had shown that by taking a wire from the end of the cable to 
earth, which would produce a leak across the cable, and causing that 
wire to possess self - induction by coiling it round an iron core, he 
obtained essentially an inductive shunt across the end. Не 
obtained compensation at the ends of the cable only, which proved 
to be beneficial in certain troubles. Seeing that there was this 
prejudice on the part of the cable companies, and that bridging by 
means of self-induction had been shown to be quite the simplest 
way to apply those ideas, the best plan would be not to adopt directly 
Heaviside’s suggestion to put blocks into the cable, but to apply 
inductive shunte as leaks. That was the main point of what he 
(Dr. Thompson) proposed in 1891. He proposed a number of 
variations, and made calculations as to the amount of attenuation 
produced. He proposed to introduce a self-induction coil at every 
100 miles. Pupin's investigations came some few years after his 
(the speaker's) paper. He had every admiration for Papin, who 
followed up Heaviside's plan more closely than he (Prof. 
Thompson) did. . Mr. Brown had alluded to the difficulty of having 
to lay a cable which was not of uniform thickness. In 1893 
Siemens told him that would be absolutely fatal to his plan, but it 
bad been found to be no insuperable obstacle st all, and Siemens's 
had laid such a cable. He was interested in Mr. Brown's sugges- 
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tion about winding copper and iron, because that was one of the 
ways he proposed. He had indnction wires made 40 ft. long, so long 
ago as 1902, and found they could be made long and thin and put 
inside an actual cable without increasing the thickness unduly. 
Submarine cable signalling was in a very imperfect stage when 
they could only transmit at one-tenth the speed at which they 
could work on rapid lines If by making cables three times as 
expensive as at present they could gain a three-fold speed, it would 
be commercially well worth while, because it did not cost as much 
to lay a single trebly costly cable as to lay three separate cables. 
The cost of laying was a very large item in the cost of the cable. 

Sir WM. PREECE, in reply, said that he wished to disabuse Sir 
Oliver Lodge's mind of the idea that the telegraph engineer owed 
any knowledge to Heaviside as to the beneficial effects of self-induc- 
tion. Self-induction in his own experience since 1867 had been 
applied to assist the rapid dispatch of messages on the Wheatetone 
automatic system. The piece of apparatus that they called the 
shunted condenser was exactly the same kind of thing that this 
Pupin's section was. From 1867 to that day there was not a 
single fast speed working instrument in the Post Office 
service which was not assisted by applving self-induction to 
assist the working of the instrument. In his description he 
wanted particularly to show that it was really a question of tuning. 
Bir Oliver Lodge thought that inductance in the centre of 
the cable would be beneficial. A telegraph company experimented 
on this subject; four coils were taken from one-mile lengths, and 
lumped together at four-mile lengths. The result was stoppage 
of speech entirely. In reply to Prof. Thompson, he did not think that 
Latimer Clarke's explanation was true. The electricien to the 
Atlantic Telegraph Co. came to that oftice without any experience 
whatever, and one of the first things he did was to apply a coil 
which gave a spark 6 in. to 8 in. long to the submarine cable, 
and destroyed it. If it were possible to apply Mr. Brown's 
suggestion—induction at intervals all along the line, which would 
not affect the mechanical structure or the dimensions of the cable 
itself—then his objection would be entirely removed. His 
objection to those coils in the cable had always been that 
they would be an enormous addition to the great ditliculties 
that the submarine tclegraph engineer was already confronted 
with. А 

Sir OLiv&R Lopas asked to be allowed to remove а miscon- 
ception. Sir W. Preece knew best what telegraph engineers learned 
or did not learn from Heaviside. Heaviside gave the theory which 
was now being applied. When he (the speaker) said that insertion 
of inductance in the middle of an ordinary cable was beneficial, he 
was not saying what he thought, but what he knew. He was 
speaking of telegraphy, but it was telephony that Sir W. Preece 
was speaking about. He (Lodge) was speaking of ordinary cables 
for ordinary slow speed signalling. 


The Are and the Spark in Radio-Telegraphy. 
Ву W. DuppE ct, F. R. S. 
( Evening Discourse, Friday, August 2nd.— Abstract.) 


THE wave-lengths which are of practical use in wireless telegraphy 
at the present time range between 100 and 3,000 metres; the cor- 
responding frequencies in practical use are between 3,000,000 and 
100,000 complete periods per second. We require, therefore, to 
produce in the vertical conductor alternating or oscillating cur- 
renta of any frequency within this range, and to have a sufficient 
number of oscillations following one another without interruption 
to allow of good syntony being obtained. 

There are three methods of producing these currente—namely, 
the alternator, the spark, and the arc methods. 

There are great difficulties in the way of constructing an alter- 
nator to give such high frequency currenta, and I can best illustrate 
this by taking an example. Suppose that itis required to build 
au alternator to work at the lowest frequency, namely, 100,000 
periods per second, and let us assume that we can drive this alter- 
nator by means of a turbine at the high speed of 30,000 revolu- 
tions per minute. This alternator could not have a diameter much 
above 6 іп. for-fear of bursting; and, asit makes 500 revolutions 
per second, it would have to generate 200 complete periods for each 
revolution, so that the space available for the windings and poles 
for ane complete period will be less than '} in., a space into which 
it is quite impossible to crush the necessary iron and copper to 
obtain any conaiderable amount of power. In spite of the small 
space that we have allotted to each period, as there are 100,000 
periods per second, the speed of the surface of the moving part works 
out atover 500 miles per hour. A small alternator has been built togive 
over 100,000 frequency, but the amount of power it produced was 
extremely small Several experimenters have stated lately that 
they have built alternators giving these high frequencies and a con- 
siderable amount of power, but, so far as I am aware, there are no 
reliable data available as to the design of these machines. 

If it should prove possible to construct, alternators for these very 
high frequencies, we shall be able to obtain & sufficient number of 
consecutive oecillations of the current in the aerial of definite 
frequency to enable very sharp syntony to be obtained. Not only 
will this greatly reduce interference troubles in wireless tele- 
graphy, but such alternators will be of the greatest value for wire- 
less telephony. 

The earliest method of producing high-frequency oscillation was 
proposed by Lord Kelvin, who pointed out that if a Leydon jar or 
condenser be allowed to discharge through а circuit possessing self- 


induction or electrical inertia, then under certain conditions the 
discharge of the jar is oscillatory. 

In practice the aerial conductor acts as a Leyden jar or con- 
denser. It is charged with electricity and allowed to discharge, 
the current oscillating backwards and forwards in the aerial during 
the discharge. In many installations Leyden jars or condensers 
are electrically connected to the aerial, so that the oscillations 
taking place in them are transmitted to the aerial. 

For wireless telegraphy it is uaual to charge the condenser or 
aerial by means of an induction coil or an alternator to a very bigh 
voltage, and it is allowed to discharge by means of a spark between 
the two electrodes which form the ends, so to speak, of a gap in the 
electrical circuit. As long as the pressure is low the spark gap is a 
perfect insulator; when the pressure becomes high enough the air 
bet ween the electrodes breaks down and a spark passes the gap, which 
becomes conducting, and allows the condenser to discharge. The 
property of the spark-gap of passing almost instantaneously from a 
condition of being an insulator for electricity to being an extremely 
good conductor for electricity is of the utmost value in the spark 
method of wireless telegraphy. The more perfectly the spark-gap 
insulates before the discharge takes place, and the more perfectly 
it conducts after the discharge has taken place, the better it is for 
our purpose. ДУ” 

If a large quantity of electricity is discharged through the spark- 
gap, and if the spark lasts a very short time compared with the 
interval between successive sparks, then a highly conducting 


` can be obtained, as well as a good insulation between the sparking 


terminals when no discharge is passing. When the condenser, or 
antenna, discharges through the spark-gap, oscillations are set up 
which radiate Hertzian waves. 

In practice in wireless telegraphy it is difficult to obtain a large 
number of oscillations during each discharge as corresponding 
with each oscillation; the antenna radiates energy. А large 
number of oscillations means, if we keep the amplitude of each the 
same, that we are radiating à large quantity of energy. Besides 
this radiated energy, which is useful for transmitting messages, 
there is also energy wasted in heat in the spark-gap, in the con- 
ductors, in the glass or other insulation of the condensers. It is 
this useless part which we require to make as small as possible. 

I have lately had an opportunity to determine how many oecilla- 
tions actually take place in a certain wireless transmission. The 
experiment was made by photographing the spark as seen ifia 
mirror rotated at a very high speed, and it was found that each 
spark consisted of nine or ten complete oscillations. 

If all the oscillations were of equal strength or amplitude, then 
there would be very little to be gained by increasing the numbar 
of oscillations. As the occillations die away in the spark method, 
two or three times this number would probably be required for the 
best effect. As a matter of experiment very good tuning was 
obtained with the wireless transmission referred to above. 

As an example of the sharpness of tuning obtainable by the spark 
method, the following test carried out on the Lodge-Muirhead 
installation at Hythe may be of interest. 

The station at Hythe had to receive messages from Elmers End 
at a distance of 58 miles over land, in spite of the fact that the 
Admiralty station at Dover, only 9] miles distance, was trans- 
mitting as powerfully as it could, in order to produce interference, 
and that the regular communications were going on in the Channel 
between the shipping. It was found possible with a difference of 
wave-length of 6 per cent. to cut out the interference from the 
Dover station. 

In the arc method of producing continuous oscillations we employ, 
as before, a condenser and self-induction; but, instead of charging 
the condenser to & high voltage and allowing it to discharge by 
mea38 of oscillations which die away, and then repeating the process 
over and over again, we actually maintain the condenser charging 
and discharging continuously without any intermission, so that we 
кау obtain a high-frequency alternating current їп the 
aerial. | 

The arc method of producing continuous oscillations is founded 
on my musical arc. 

With the carbon arc between electrodes in air the voltage 
decreases very rapidly when the current is gradually increased, 
starting from very low values, Ав the current becomes larger the 
rate of decrease of the voltage becomes less and less until it is, 
comparatively speaking, quite small, with & current of 10 or 12 
amperes. With the atc between metal electrodes similar results 
are obtained, except that the discontinuity in the curves, called the 
hissing point by Mrs. Ayrton, takes place at very small currents, 
generally well below an ampere. | 

With arcs burning in hydrogen, Mr. Upson has found that the 
curves are generally much steeper for the larger values of the cur- 
rent than for the corresponding arcs burning in air. This point is 
of great importance as explaining the value of the hydrogenic 
atmosphere used by Poulsen and referred to later. 

In general, I may therefore say for the above arcsthat increase in 
current through the arc is accompanied by decrease of the potential 
difference between its electrodes, and vice versá decrease of the 
current causes increase in the potential difference; on the otber 
hand, certain arce, such as the arc between cored carbons, behave iu 
an opposite manner, that is to say, current and potential difference 
increase and decrease together. 

I demonstrated in 1900 that if I connect between the electrodes 
of & direct current arc (or other conductor of electricity for which 
an increase in current is accompanied by a decrease in potential 
difference between the terminals) a condenser and a self-induction 
connected in series, I obtain in this shunt circuit an alternating 
current. Icalled this phenomenon the musical arc. The frequency 
of the alternating current obtained in this shunt circuit depends on 
the value of the self-induction and the capacity of the condenser, 
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and may practically be calculated by Kelvin’s well-known formula. 
Besides the condition that an increase of current must be accom- 
panied by а decrease in potential difference, it is necessary that the 
relative decrease in potential difference produced by a given 
increase in current, that is to say, the steepness of the characteristic, 
shall exceed a certain minimum value which depends on the losses 
in the shunt circuit. It is also necessary that an increase in current 
ahall be accompanied by a decrease in potential difference, even 
when the current is varied very rapidly. 

For wireless telegraphy by means of Hertzian waves, based on 
my arc method, we require much higher frequencies in the shunt 
circuit. If we attempt to obtain this higher frequency from the 
ordinary arc burnin g between solid carbons in air, we find that 
above а certain limit the oscillations will no longer take place. 
This is due to the fact that we arc varying the current through the 
arc at this higher frequency too quickly for an increase in current 
to be accompanied by а decrease in potential difference. I 
have demonstrated that if I only vary the current through the 
ordinary arc sufficiently rapidly, then an increase in current is 
accompanied by a proportionate increase in the potential difference, 
and the arc behaves just like an ordinary resistance. If we work 
with very small current arcs, we can obtain high-frequency 
musical arcs burning in air either between carbon or metal 
electrodes. 

Ina paper read before the International Electrical Congress at 
St. Louis in 1904, Mr. Poulsen showed that by placing the arc ina 
flame it was possible to obtain higher frequencies than when the 

: Following this up Mr. Poulsen came to the 
conclusion that the best results were obtained when the arc was 
burning in hydrogen, or a gas containing hydrogen; and he farther 
added a magnetic field around the arc somewhat similar to that 


high-frequency current necessary for wireless telegraphy between 
Lyngby and Esbjerg in Denmark. This apparatus has been further 
improved, and is now employed by the Amalgamated Radio-Tele- 
graph Co. . 

In both the arc and the spark methods of wireless telegraphy we 
employ a high-frequency alternating current in the aerial con- 
ductor. The essential difference between the two methods lies in 
the fact that with the spark method our alternating current in the 
aerial conductor first increases to à maximum value and then dies 
away rapidly, making only а limited number of oscillations, whereas 
in the arc method the oscillations are maintained continuously 
of unvarying amplitude. 

With the arc method we are further able to choose the number 
of consecutive oscillations which make up each signal, sufficiently 
great to obtain the very best syntony. On the other hand, im- 
provement in the arrangement and construction of the apparatus 
for the spark method has so increased the number of oscillations 
corresponding with each spark that it may be that we shall be able 
to obtain a sufficient number in each train to give a3 good syntony 
by this method as with the arc method. 

The arc method seems eminently suitable for very high speeds of 

working. Ав the oscillations are quite continuous, we can cut them 
up into groups to form the dots and dashes of the Morse alphabet, 
just as if we were working with a continuous current, such as is 
used on land lines, so that there seems no reason why as high a 
speed of working should not be obtained from the arc method of 
wireless telegraphy as is obtainable by automatic signalling on 
land lines; for it is to be noted that the dot or shortest signal of 
the Morse alphabet, even at a speed of three or four hundred words 
per minute, will last long enough to consist of many hundreds of 
oscillations of the current in the aerial, so that there will be plenty 
of oscillations in the group forming the dot to give good syntony. 
» Turning to the spark method for high working speeds, we find a 
difficulty in that the dot of the Morse alphabet must at least occupy 
the average time required to charge the condenser or aerial and 
produce one spark, and preferably sufficiently long for several. We 
are, therefore, obliged in the spark method to use a high rate of 
sparking for high-speed signalling. This difficulty has not become 
very serious with the present low speeds of sending. When we 
come to use considerable amounts of power to transmit messages 
over long distances, and we also require a high speed of working, 
the practical difficulty in constructing apparatus suitable for sufti- 
ciently rapid gparking will become serious. 

Mr. Marconi in 1905 claimed to have already reached a speed of 
100 words per minute by the spark method, and lately there has 
appeared in the technical Press examples of high-speed signalling 
by the British Post Office over a distance of 15 miles, in which 
readable signals were received at a speed of 70 words per minute. 

Turning to the receiving end, almost all the receivers that have 
been used in the spark method can be equally well used for the arc 
method ; for it must be remembered that the transmission in either 
case is effected by Hertzian waves traversing space, and that the 
only fundamental difference consiste in the number of oscillations 
in each train of waves. It must be noted, however, that in those 
methods in which & telephone receiver is used, it is necessary to 
break up the continuous oscillations of the arc method into groups 
succeeding one another sufficiently rapidly to produce an audible 
sound in the receiver; for in the spark method the sounds we hear 
in the receiver correspond with the succession of impulses of the 
diaphragm, one for each spark at the transmitter. This chopping up 
of the continuous wave-train so as to produce audible sign als in the 
receiving apparatus can be done either at the transmitting end or 
in the receiving apparatus. An example of this latter method is 
Poulsen's ticker. 

The question whether receiving apparatus can be arranged so 88 
to receive messages from stations equipped with the spark 


98b 


apparatus and from stations equipped with the arc apparatus is а 
matter of enormous importance at the present moment in view of 
the probable ratification of the Berlin Convention. which impo:es 
an obligation on all commercial stations to intercommunicate with- 
out regard to the make or system of transmitting apparatus 
employed. I am of the opinion that there will be no difficulty in 
carry ing this into effect provided that the stations using the spark 
method send out long trains of waves, as they should do to obtain 
gyntonic working, which is also called for by the Berlin 
Convention. 
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Letters received by us after 5 p. m. on Tuesday cannot appear 
until the following week. Correspondents should forward their con- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession 
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Proposed Electrical Exhibition in Manchester. 


In your editorial of the 23rd inst., you refer to the inten- 
tion of the National Electrical Manufacturers’ Association 
to hold an Electrical Exbibition in Manchester next year, 
and advise your readers to support that Exhibition rather 
than the Franco-British project, and whilst I heartily 
support that view, I am of the opinion that the executive of 
the National Electrical Manufacturers’ Association have 
committed a gross mistake in deciding upon Manchester. 
I profess to have some knowledge of the opinion of a large 
number of members of the Manufacturers’ Association on 
the matter, having been present at the meeting at which the 

roposition Was originally discussed, and I venture to say 
that the attitude of a large majority of the members of the 
Association is hostile to Manchester ав a suitable centre for 
a National Electrical Exhibition. 

‘I find in perusing the official catalogue of the 1905 
Olympia Exhibition, that no less than 70 per cent. of the 
exhibiting firms were London firms. and the question will 
arise as to whether this large number of London firms, or 
what percentage of them, can be induced to support Man- 
chester; and if it is doubtful that the Exhibition will meet 
with general support on the part of the London element, the 
Exhibition cannot be fairly expected to he successful. 

I hold the view, and I believe it is the view of a larze 
majority of the members of the Manufacturers’ Association, 
that London is the only place for an Exhibition of the kind. 
and that a show in any provincial town, no matter how 
important a provincial town—and I do not wish in any way 
to detract from the importance of Manchester—can at the 
best he a local performance. and if it cannot be raised above 
that local standard, I contend that it cannot be success fii. 

A large number of London firms, and possibly many 
provincial firms, will refuse to support Manchester, and I 
regret, and extremely regret, that the Executive of the 
Manufacturers’ Association should have pledged its ofticial 
support to Manchester. London, in England, is different to 
Paris, in France, and different to Berlin, in Germany— 
London is the all-important centre which possesses a drawing 
power, and in particular for exhibition purposes, which is 
enormous, and London as the centre of a project of this 
nature lends a prestige which no provincial centre cin 
confer. 

Т do not know of any exhibition of a similar nature which 
has been successful in the provinces, whilst I know of many 
which have been unsuccessful, and whilst it may be argue: 
that if Glasgow can successfully run an International En 
gineering Exhibition, Manchester may expect to run success- 
fully a National Electrical Exhibition, it must be borne in 
mind that the scope of the one is infinitely smaller and much 
more restricted than that of the other. 

I fear the exhibition will have an essentially provincial 
and local character at Manchester, and whilsc ir. that capacity 
it may be exceedingly useful to Manchester aud Lancaslure. 
it would not necessarily be useful to the electrical trade at 
large, and to firms supporting the exhibition. 

І suggest that it is not too late to reconsider the mattcr, 
and the question should be submitted to the members 
Manufacturers’ Association, with a view to obtaining 
expression of opinion, first, as to preference for London 
Manchester, and secondly, as to the likely number of. firn- 
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who will support Manchester. The matter was debated 
before, and I think the discussion proved that by far the 
largest number of the members ot the Association object to 
Manchester, and object to Manchester strongly. 

If the matter is not submitted to ballot in the manner 
suggested, it will remain to be seen what number of the 130 
London firms who supported the Olympia Exhibition, 1905, 
wil go to Manchester. My contention is that only a 
small number of these firms will support Manchester, and if 
that assumption is correct, the failure of the project is a 
foregone conclusion. 

W. Schmahl. 


London, E. C., Avgust 27th, 1907. 


[Any advocacy that we may have used regarding an 
electrical exhibition was made purely in the belief that 
it was wanted and that the electrical industry of this 
country Stands to benefit therefrom. An electrical exhi- 
bition in London next year seems to be out of the 
question, it would clash too directly with the Franco- 
British show. Manchester and Salford have resolved 
to hold their exhibition, and presumably those who have 
gone into the matter are convinced that success will follow. or 
the scheme would not have gone forward. Does Mr. 
Schmahl suggest that, in face of this resolution, the 51 
members of the National Electrical Manufacturers’ Asso- 
ciation should hold aloof * That seems to us to be quite 
contrary to the spirit of the Manufacturers! meeting held on 
April 9th (see Pure. Rev., April 12th). We did not form 
the impression at that meeting that there was any general 
feeling that Manchester was the wrong place, but we did 
hear decided views expressed to the effect that, if Manchester 
and Salford Corporations followed up their avowed intention, 
the Association must reconsider their vote against the year 
1908. Ав we understand the matter, it is not the intention 
of the Manufacturera’ Association to / the exhibition. 
That body, like other organisations, will merely have its 
delegates on the executive, as it will also, we believe, have a 
representative on the Franco-British Committee. 

Did the 1905 exhibition at Olympia meet the needs of all 
parts of the kingdom? We are aware that many prominent 
oflicials and councillors came up speciully to visit it, but 
does not the vast industrial and manufacturing district 
around Manchester and Salford stand to profit from an 
electrical awakening? May not an imposing and thorough- 
going show in the district be more likely to “draw” 
engineers and works managers than Olympia could do then 
or even now? And who will profit from an electrical 
awakening if it is not the manufacturer, the supplier and 
the contractor 7 

To our mind, the difficulty of the present position—we 
presume from Mr. Schmahl’s letter that there /s a difliculty— 
is due to the divided feelings among members of the Manu- 
facturers' Association in handling the matter, its famous 
resolution to boycott any exhibitions but its own, and the 
endeavours of some of its members to shelve the matter of 
exhibitions indefinitely. 

It may be that there is a reasonable need for electrical 
exhibitions both at Manchester and in London, but that is 
hardly a practicable course for next year. Manufacturers 
cannot be effectively represented at both places at one and 
the same time, nor in their present state of mind are they 
likely to try to be. But if there is a strong feeling in the 
Manufacturers' Association in favour of an exhibition in 
London, why does that feeling not take a definite shape ? 
Our correspondent does not know of any exhibition of a 
similar nature in the provinces that has been successful. 
Does he know of any similar electrical show held, say, in 
the last 10 years, in the provinces ? We wonder what were 
the unsuccessful electrical exhibitions ? We do not think the 
big electrical show has ever had a trial there, unless New- 
castle could be supposed to claim that dignity, and that we 
certainly do not think was considered a failure. We do not 
remember Glasgow holding an Jnfernational | Engineering 
Exhibition. 

Do our manufacturers appreciate the importance of being 
represented at exhibitions? Are not such displays, when 
properly organised, and when attended by the right people, 
more likely to yield a good return thau expenditure upon 
advertisements in serio-comic, technico-popular publicity 


magazines with which the public, save in a few cases, 
have neither time nor disposition to worry their heads ? 

Let us repeat that we have no Exhibition axe to grind. 
We want to see the electrical industry in thia country make 
headway. It is for the manufacturers to decide whether 
they will, or will not, exhibit three years after Olympia ; 
we merely expressed the view that the Manchester display 
was to be preferred to the Franco-British as an electrical 
engineering trade opnortunity. In that view Mr. Schmahl 
concurs, but he prefers London to Manchester.—Ebs. E. R.] 


Permit me to express my cordial agreement with your 
leading article last week so far as regards the Auglo-French 
Exhibition at Shepherd's Bush. But I regret that I cannot 
extend this to thesecond part of the article referred to. | 

I cannot resist an uneasy feeling that manufacturers are 
being to some extent © roped in," and I shall be glad to hear 
how far an electrical exhibition is really desired by the trade 
at the present time. We had a successful exhibition at 
Olympia, I grant, and I also remember that it was 
actually agreed at that time that another exhibition 
of such a representative character could not be 
held with hope of success until the expiry of at least 
another five years. I am under the impression that some 
sort of arrangement or implied agreement with the organisers 
of the Olympia show was arrived at whereby a sort of option 
was obtained for the hall. Some time ago, ten years was 
considered to be quite short enough a period to elapse between 
exhibitions of a similar nature. Allowing for the progress of the 
ave, five years scems reasonable enough, bnt to hold them as 
fiequently as we are asked to do seems to me little ghort of 
absurd, Besides, it is a question whether manufacturers in 
general would derive benefit from the proposed Manchester 
and Salford combined show, and it might even be asked if they 
were not ill-advised, in the present state of trade, even to 
consider any such substantial outlay as would be necessary, 
for so problematical a result. 

Perhaps other readers will give their opinions as to the 
advisability of the proposed course, and its prospects of 
success. It seems to me, and I believe to many others, that 
we have been confronted with the question of ** Where will 
you exhibit— Manchester or Shepherd's Bush?" and to 
have answered in favour of one place or the other without 
asking ourselves the alternative question, “Ог will you 


exhibit at all?“ 
An Olympia Exhibitor. 


„Cutting.“ 


Your readers will agree with us in stating that there is 
little margin for the above operation in the matter of 
tantalum lamps. Further, we understood that the supply 
houses had a uniform price and insisted on same. A customer 
of ours, calling to inquire price of tantalums, was informed that 
same was 33s., whereupon he showed us а quotation from a 
local firm of 308. per doz., being informed at the same time 
that they were of best English make, and not the nasty 
German make. Supply houses, beware! 

Bradford Electrical Engineering Co. 
Н. H. Cassg, Manager. 


Bradford, 4½ “/s, 26/^, 1907. 


Records and Drawings of Electric Mains. 


. In Mr. Milnes's article of last week's issue (Aug. 16th), he 
advocates the use of fuses on all feeders and distributors. This 
may, perhaps, be an excellent arrangement for a comparatively 
small town, but for a large system where the company is 
under penalties for failure or stoppage of supply, it has been 
found far too expensive. Above all, it obtains for the com- 
pany or corporation, whichever it may be, a bad reputation, 
which, with the present keen competition of gas, ia a very 
serious commercial disadvantage. 

Distributor fuses blow for small or momentary faults 
which in the ordinary course would burn clear, and the extra 
rush ‘of current to the fault, combined with the normal load 
passing through the feeder and other distributor fuses, makes 
it extremely difficult to prevent these going, and incidentally 
to save the whole district from an indefinite period of darkness. 

Another aspect is that it is no uncommon occurrence for 
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leaky gas mains to cause an accumulation of air and gas in 
underground boxes. The spark caused by the blowing of 
the fuse of course ignites this highly explosive mixture with, 
as history tells us, more or less serious results. 

Regarding the method of record keeping, maps are kept, I 
suppose, by every supply concern with any claims to efficiency, 
but I believe recent practice favours the sketches of con- 
sumera’ connections, including details and peculiarities, all 
repaired faults and alterations, &c., upon a card system— 
using one side for sketch and the other for details—in prefer- 
ence to pasting drawings into a set of books, with a bulky 
consumers’ ledger for details. 


Wakefield, August 20%, 1907. 


H. S, Pursey. 


Electric Winches. 


On page 297 of the ELECTRICAL Review last weck, 
you illustrate and describe electric shipyard winches. In 
the letterpress the following appears :—* It will be noticed 
that in order to secure complete water-tightness, the con- 
troller resistance is enclosed in the same case as the motor. 
This is a unique feature, which has never before been 
developed in electric winch design, and is protected.” 

This latter sentence, we venture to suggest, is entirely 
incorrect. , We have now been manufacturing electric 
winches for shipyards for over 12 years, and during the last 
live years, our standard design, of which we have supplied a 
large number, has had the controller and resistance fitted 
in the motor case for the sake of water-tightness. 


The Sunderland Forge and 
Engineering Co., Ltd. 
J. Lynn Marr, Director, 


Sunderland, August 26ih, 1907. 


[We publish a view of the Sunderland Forge Co.'s winch 
in another column to-day.—Eps. E. R.] 


Lightning Conductors. 


Natural phenomena are governed by law, and there can 
be no effect without a cause; the one follows the other in 
inevitable succession. This is a rule from which even light- 
ning cannot be excepted. As to whether the action of 
lightning is unexpected or not depends on the correctness of 
the observer's deductions. With a written or printed report 
only as guide, one may easily be misled by a wrong descrip- 
tion into supposing the existence of vagaries. Mr. Broad- 
bent appears to make the very common mistake of accepting 
as necessarily correct all that he reads about lightning effecta 
in newspapers. Unfortunately, no description of an incident 
can be too improbable for publication, and it is not alone as 
regards lightning that astounding occurrences are published. 
An evening paper announced that a man had been found 
drowned in a bucket of water at Walthamstow; the origin 
was the finding of a corpse in a pool called Buxton Water ! 

If one eliminates embellishments in the form of fireballs, 
thunderbolts, &c., the incidents that Mr. Broadbent con- 
tributes show no cause for surprise, if we except, perhaps, 
the candle and tumbler cut in two, and in that case the 
statements are not sufficiently authenticated to suggest that 
the laws of Nature have suddenly been repealed. Years ago 
I ‘investigated all such incidents as I heard of, but I found I 
was wasting time, for they either never occurred or were 
natural occurrences misrepresented so as to make them seem 
extraordinary. 

I am afraid Mr. Broadbent has been reading the Report 
of the Lightning Research Committee. His assertion that 
the buildings most often damaged by lightning are those 
fitted with lightning conductors, is quite incorrect. The 
proportion of buildings so fitted, yet struck and damaged, is 
only about 2 per cent. 

He is equally incorrect in his suggestion that a perfect 
lightning conductor ought never to be struck. It is true 
that points tend to prcvent a disruptive discharge to a well 
protected building, but this action is limited in extent and 
conditions can easily arise in which points are struck as well 
as knobs. In the experiments to which he alludes, the 
lightning conductors on tbe model buildings I used were 


provided with points so as to be on a par with the occurrences 
I was reproducing. 

The suggestion that a building with a faulty lightning 
conductor is in a more unsafe condition than with none, has 
been made before, but the authors have not attempted to 
justify the statements. The nearest approach to an explana- 
tion was by a Frenchman who said that it might lead the 
lightning to the owner’s bedstead ; but so might a gas pipe 
or bell wire if there was no other conductor. 

A conductor might be in such a bad state that the upper 
and lower parts were missing and only, say, 40 ft. of the 
middle portion remained ; but to assert that it was worse 
than none at all would be to argue that partial damage would 
necessarily be greater than complete wreckage of the building 
from top to bottom. I regard almost any conductor as better 
than none, but it might be so bad as to be almost useless. 

The “ perfect conductor," Mr. Broadbent supposes, would 
be a very faultily applied one if damage occurred owing to 
side-flash to other metals, and “earthing " those metals 
independently would not be a cure. 

The suggestion that a bend round a coping increases self- 
induction or electromagnetic-inertia is one that appeara to 
owe its origin to a curious misunderstanding. In one part 
of his “ Lightning Conductors” (Whittaker), Sir Oliver 
Lodge remarks that lightning has no time to go round, it 
will jump across in preference ; in another part he says that 
self-induction causes side-flash. In certain quarters one 
statement appears to have been married to the other, and the 
issue of this morganatic union is the statement that abrupt 
bends increase self-induction and so cause side-flash. So 
often has this appeared that many electricians accept it as 
legitimate, although it is contrary to electrical knowledge. 


Alfred Hands. 
London, E. C., Augus! 26/4, 1207. 


Electricity Supply Accounts. 


In your article dealing with the L.G.B. Departmental 
Committee's Report relating to electric supply undertaking 
accounts, you state that as far as your knowledge goes there 
is only one isolated case where stores accounts are kept on 
the system recommended. I would like to point out that 
the stores accounts of the combined undertakings under my 
charge have been kept in practically the same manner as 
that recommended by the Committee since the works were 
opened in 1903. "The whole of the accounts, both capital 
and revenue, are in my charge, and are kept by an accountant 
on my staff. 

As to the accounts, especially those relating to stores, 
these have to deal with three departments, viz., tram ways, 
electric supply and installation. As one general store serves 
for these, it is apparent that a very accurate and detailed 
system of accounting is necessary. In the first place, every- 
thing handled, from a drum of cable to a nail or screw, has 
its article number, and a record book of such numbers is 
kept in the accountant's office. A card index, under article 
guide cards, is provided for the storekeeper's use in the 
stores. All receivals are entered daily into a receivals book 
by the storekeeper, similar entries being made into a stores 
issues book for all goods handed out. No goods are handed 
out except on а requisition signed by an authorised official, 
such requisition stating the revenue or capital account 
number to which the goods are to be charged. The work- 
man signs a receipt on the requisition for the goods. For 
material returned to store a special form is used by the 
official concerned, the storekeeper signing the original and 
duplicate in the book and retaining the duplicate. Materials 
on this form are described as © good " or * scrap " and 
priced accordingly when crediting the capital or revenue 
account concerned. 

Without an amount of'clerical labour out of all proportion 
to the results to be achieved, it is not possible, in a combined 
undertaking, like ours, where direct labour is largely 
employed, to keep a stock ledger account for each of the 
1,700 articles handled. My accountant, Mr. T. W. 
Wilkinson, therefore devised what I may term a ** happy 
mean " in dealing with this matter. All goods which have a 
substantial intrinsic value, or those which are only called for 
at infrequent intervals, and which, therefore, might be the 
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more easily lost or misused without their being readily noticed, 
have each a. separate account in a loose-leaf stock ledger 
(locked-back type). These stores are described as “ special 
stores.“ But for the hundreds of small inexpensive articles 
in constant use, such as nails, screws, bolts, terminals, paints, 
&c., 16 has been found, after trial, to be too cumbersome and 
of little use to keep separate ledger accounts. If the debita 
be carefully posted and the transfers properly checked, the 
Stores account in the General Ledger (separated into sub- 
headings, if necessary) provides a reasonable check upon the 
value of that class of stores at stocktaking times. Purchases 
here are debited in the General Ledger no/ to a trading 
account, and so lost sight of, but to а “ stores account, as 
mentioned. | 

In addition to the separate treatment of special stores in 
the Stores Ledger, a record of the receival and prices of all 


stores is kept on the card system, indexed under article 


numbers. This method is very convenient for pricing 
issues rapidly, for costing and other purposes. 

We are not afraid of the L.G.B. inspector here, as by our 
system we can give the exact cost of any piece of work 
which has been done on capital account since we commenced 
operations. To enable this to be done, no work on capital 
account or revenue work of a special nature is commenced 
without a shop order having been first issued, signed by the 
chief engineer. This shop order shows the capital or 
revenue account chargeable, and describes the work to be 
done, as, for instance, a mains extension. All labour and 
material is charged under this shop order number, properly 
costed, and the total reconciled periodically with the post- 
ingsin the general ledger account concerned. In the instal- 
lation department, every order received, however large or 
small, has a job order issued, and the work costed in the same 
way as a shop order. 

I have already, I fear, trespassed too far on your valuable 
space, but, really, the matter is of the very greatest 
importance. A proper and accurate system of accounting 
(and that is half the battle in the efficient management of 
any business) is bound to be more or less complicated. This 
may to some extent be gathered from the fact that, apart 
from account books, card systems, &c., we have in use in the 
electric supply department, 62 different printed forms ; in 
the tramways department, 81; and a further 62 forms which 
are used by either department. But a proper system of 
accounting 18 like a very good watch which, having its com- 
plicated inside once assembled, adjusted and started to work, 
runs on for years without giviug its owner the slightest 
trouble. 

In case it may be thought that the system needs a very 
large staff, I may mention that ours consists of :— 
Accountant; five clerks; three boys; storekeeper and 
assistant. 

To carry out the recommendations you make, that every 
stock item should have its ledger account, would involve an 
additional expense in clerical labour, and we have found 
that the results do not justify it. 

| Frank Ayton, 
Chief Engineer and Manager. 

Ipswich Electricity Works, 

August 27th, 1907. 


[We congratulate Mr. Ayton on having organised an 
excellent system of keeping accounts, so far as it goes. We 
still hold, however, that the complete system which we have 
advocated is to be preferred even to the partial system 
adopted at Ipswich. We are assured that in the particular 
case to which we referred, the additional expense is small, 
and has been more than justified by the results obtained— 
Ens. E. R.] 


The Training of Young Engineers. 


May I offer a few remarks upon that portion of the very 
interesting address of Prof. Silvanus Thompson to Sect on G 
of the British Association, in which he dealt with the 
training of youngsters who are to become engineers. I 
venture to think that he very nearly struck the right chord 
when he said that youngsters should be taught to think in 
physics, in mechanics, in geometric space, and not in abstract 
symbols. To my mind what students need to be taught is 
to кее what is going on inside of machines, cables, &c., in 


the same manner as the novelists I referred to in a letter 
on another subject a few weeks ago in your columns make 
their readers sev the objects they describe. And /e teacher 
par excellence, to my mind, is he who has the gift of making 
his students see those things. I am afraid that this is still 
some way from Prof. Silvanus Thompson’s ideal, but he is 
apparently moving in the right direction. The imagination 
forms & very important asset in the stock-in-trade of the 
modern engineer, and should be cultivated accordingly. An 
engineer who is to grapple with the problems that he will 
meet must вее, for instance, the condensation taking place 
in a steam cylinder or condenser, the osmotic action taking 
place in a dielectric of & cable, and so on. 

I venture to suggest also that it is important that 
students should be trained to look for sources of waste ; to 
note when they sce a puff of steam coming away from a 
steam pipe at a factory, for instance, that the heat contained 
in the steam is wasted, and when they see black smoke 
coming from a works chimney that they are in the presence 
of another source of waste, and that they should be further 
trained to understand the difficulties in the way of preventing 
the waste they will see going on all round them when their 
eyes are educated. 

І suggest also that those who are engaged in teaching 
engineering in the great majority of cases overlook a very 
important part of the problem, the fact that by far the 
larger part of the students can only be workmen. In this. 
country, and in almost every other, a workman can rise to 
any position he pleases, if he has the brains, the perseverance, 
the opportunity, and the other qualifications. But just as, 
though every one of Napoleon’s conscripts was said to carry 
а marshal's bàton in his knapsack, only a very, very small 
percentage ever rose above the status of full private, so only 
a very small percentage of those engaged in engineering can. 
rise above a workman. The son of a workman will in the 
great majority of cases become workman himself, though in 
a few cases he may rise to a superior position. My contention 
is that in the schemes for education that are being carried 
out, it is the man who is to work with his head, and not 
with his hands, that is being catered for, while the great. 
majority of those for whom education shovld be provided 
will have to work mainly with the hands, and Prof. Silvanus. 
Thompson's address, in the portion I have referred to, 
strikingly confirms this. After giving the advice mentioned 
above, to learn to think in physica, &c., he goes on to say 
that the mathematical master who refuses to show students 
how to plot the equations for y = А sin x, or r = б sin 6, 
should be left severely alone, ав a fossil. But if the. master 
who does give this instruction represents the acme of educa- 
tion in engineering, the youth he is training to become a 
workman is left very badly out in the cold. Of what use 
to him is a knowledge of the equations mentioned? Cannot 
our educational pastors and masters come down a little 
towards the level of practical utility? Mathematics, as the 
late Sir William Siemens is reported to have said, is like 
brandy and many other things—it i8 a very good servant, but a 
very bad master. The training that mathematics gives to 
the mind is very good; mathematical formulæ in moderation 
are very useful, but to the practical workman who has to 
attend to a machine, to make a joint, «c., mathematics of 
the order mentioned by the professor are absolutely useless, 
and the time spent on them is utterly wasted. 

I should like also to break a lance in behalf of the much- 
abused firms who take apprentices and pupils., I venture to 
think that in this matter also, those who are directing the 
education of the young engineer have not grasped the 
problem. There are again two kinds of what the law calls 
apprentices ; those to whom hand training, or its equivalent 
in modern tcols, is the great thing, and those to whom 
training of the hand is unimportant, training of the head 
being the thing. 

Further, the problem of apprentices presents itself to 
large firms and to small ones in a totally differentlight. To 
large firms the thing to be looked at is the provision of a 
succession of Кеа workmen, to take the places of those 
who fall out of the running, and the only thing to be con- 
sidered is how to accomplish this at the least expense. It 
naturally pays those firms to get the pick of the youngsters 
who are coming on, by offering inducements, in the shape 
of comparatively high wages, and by making their worka 
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sought after. But these firms hardly offer, except in a few 
cases, anything in the shape of a training. They turn out 
a large number of expert human machines capable of doing 
certain limited work very well indeed, and a limited number 
of special youngsters who are placed in a position to rise, 
not always because of their merit, and not always because 
their parents possessed a sufficient competence to smooth 
things. cverou то) схггои 710) 

With the smaller firms the case is quite different. In the 
great majority of cases they are really educational establish- 
ments just as much as colleges are, and youngsters who pass 
through them, if they will work, and usually every effort is 
made to set them to work, acquire a thoroughly practical 
and a sound theoretical knowledge of that branch of engineer- 
ing. And to theze firms the premiums and the labour of 
x apprentices may form an important item in the balance 
sheet. 

Every one who has conducted asmall engineering business 
knows the financiil difficulties that are constantly present. 
Pioneering work is largely done by these firms ; it is very 
expensive work—to the pioneer—while the work is of the 
very greatest value to the community at large. May I ask 
if there is any reason why those who conduct pioneer 
businesses, and who perform such valuable work in the 
matter of training young engineers of all grades, should be 
denied some recompense for their often arduous labours, and 
some small assistance in the severe financial struggle they 
often have to wage. 

Sydney F. Walker. 


Ashton-under-Lyne, August 23rd, 1907. 


ILLUMINATED SIGNS.— A correspondent asks for the 
address of the firm that fits up the illuminated signs for 
* Bovril." 


CHARGING Boanp.—We are asked for the maker's name 
of the Rotax accumulator charging board. 


PUBLIC LIGHTING STATISTICS. 


WE have received from Mr. Francis Teague, city electrical 
engineer, Bath, a єегіез of tabulated answers obtained from 
4l municipal electrical engineers in reply to questions 
regarding public lighting. These answers contain a great 
deal of useful information regarding current practice, includ- 
ing systems of control and supervision, number, duties and 
wages of arc-lamp trimmers and mechanics, holidays, &c. 
In passing, we may point out, not for the first time, that a 
vast amount of such valuable material is collected yearly, 
but too often after use it is relegated to pigeon-holes and 
lost to the outside world. If it were made a condition of 
reply that the answers should be made available to electrical 
engineers in general, or, at any rate, to municipal electrical 
engineers, in the public-spirited manner adopted by Mr. 
Teague—better still, if it were stated in the inquiry itself 
that such a course would be followed—the engineers who 
furnished particulars of their procedure, often at the cost of 
much time and trouble, would have the satisfaction of 
knowing that their lubour would be beneficial to the whole 
industry; and the complaint which is uttered from time to 
time, that these inquiries are so numerous as to become a 
nuisance, would lose its force. 

The value of a collection of data of this kind increases in 
proportion to the number of contributors, or even more 
rapidly, and is greatly augmented by continuation from year 
to year. 

Although we have no direct information to that effect, we 
presume that engineers who wish to consult the complete 
1e:urn can obtain copies of it from Mr. Teague. We, there- 
fore, here give only the results of a brief analysis of such of 
the data as lend themselves to that process. Wages, duties, 
Åc., depend so greatly upon local conditions that to 
summarise them would be an unprofitable task. 

We find that the total number of arc lamps installed in 
the 41 towns for public lighting, including a number in 


course of erection, is well over 12,000, an average of nearly 
300 each. Seven towns have upwards of 200 ; Edinburgh, 
with 1,176, and Glasgow, with 897, are easily first in this 
respect. In 29 towns incandescent and Nernst lamps аге 
used, the total number of points being about 8,760, an 
average of over 300 each. This, however, represents not 
the number of lamps, but yrovps ; as the number of lamps 
in a group varies from 1 to 10, the figures are rather 
indefinite. Probably the average is about two lamps per 
group. 

The majority of the arc lamps are of the open type, of 
which there are 9,377, installed in 35 towns; the enclosed 
type comes next, with 2,007 in 22 towns; and flame arcs 
number 377, in 16 towns, with one installation 
of 105 (Hackney) in course of erection. It will be seen 
that many towns use two or more of the three types; in one 
case the type is not stated. 

The most interesting figure here is the number of flame 
ares in use, At Hastings the whole of the lamps (105) are 
of this type, and both here and at Hackney, magazine lamps 
have been chosen. 

In the case of the former, the engineer reports that the 
magazine holds nine pairs of carbons, and the lamps, which 
burn all night, are controlled with time switches. ‘They are 
fitted with lowering gear, and are trimmed by two lads, 
whose spare time is employed on mains work. The lamps 
have given “complete satisfaction, none having been out 
during the three months of use." We anticipate that Mr. 
Ferguson's correspondence will be heavy for some time to 
come. 

In most of the towns ladders or tower wagons are used 
for trimming the lamps, but in many cases lowering gear is 
adopted for some of them. We may say, roughly, that 30 
towns mainly use ladders, and six mainly use raising and 
lowering gear, while five use ladders and gear indifferently. 
Two engineers strongly recommend lowering gear, which 
they find much cheaper and more efficient, and a third is 
converting all lamps not already fitted with it. 

Manv other interesting data are given, less amenable to 
general treatment ; for these we must refer our readers to 
the printed report. 


BUSINESS NOTES. , 


Regenerative Control Litigation. — Rawortu’s 
TRACTION PATENTS, LTD., announce in an advertisement in this 
issue that they are defending the action started against them, and 
are prepared to indemnify all users of their equipment against 
any proceedings that may be taken. They declare that in no 
single instance have they supplied or fitted up an equipment 
containing any infringement of the Lundell patenta. 


New Manufacturing Works in Italy.—The Thomson- 
Houston Co., of Milan, and the Società Italiana d'Elettricità have 
just decided upon an increase in the latter's share capital from 
£240,000 to £260,000, and the new shares are being taken over 
by a group headed by the Italian Commercial Bank. By means 
of this augmentation in capital and an association arranged with 
an Italian syndicate formed of the Southern and Mediterranean 
Railway Companies and of other important interests, the funds 
will be provided for the erection of manufacturing workshops in 
Italy, and for the establishment of closer relations with the 
Italian financial and industrial world. It is expected that, as a 
consequence of these arrangements, the business of the Thomson- 
Houston Co. will receive an important impetus, especially in 
regard to the development of clectric railways in that country. 


Catalogues Wanted in New Zealand.—We are asked 
to announce that Mr. S. IRWIN CROOR ES, A.M.LE.E. (late of 
Battersea Polytechnic), is taking up consulting work, and would 
be pleased to receive manufacturers' lists at the Technical College, 
Auckland, New Zealand. 


Correction.—In our notice of the registration of 
Messrs. G. А. STEINTEBAT. & BovpELL, LTD., on page 311 of our last 
issue, we stated that the first directors were W. P. Steinthal, H. M. 
Stcinthal, and J. H. Boydell. We learn that the eecond name is 
incorrect, and should read H. M. Boydell. Mr. H. M. Steinthal 
was father of Mr. W. P. Steinthal, and he having died two years 
ago, has or had, of course, no connection with the newly formed 
company. Mr. W. P. Steinthal has now issued notice to the trade 
concerning the change inthe business name,&c. Не states that the 
management of the business will continue as before, at Bradford 
and Manchester, with the assistance of Mr. lienry Moxon Boydell, 
an electrical engincer, who has been engaged with the Westinghouse 
Co. for a number of years. 
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Condensing Plant.— Among the contracts just secured 
by THE MInRLEES-WATSON Co., Lro., is one from the Lancasbire 
Dynamo and Motor Co., Ltd. (for Huelva, Spain), for one low: level 
counter- current jet condensing plant with duty 10,000 lb. steam 
per hour; one from Meesrs. Fraser & Chalmers, Ltd, for one 
surface condenser with 6,000 lb. steam per hour; and from the 
Coatbridge and Aird rie Electric Supply Co., for air and circulating 
pumps. 


Horsfall Destructors.—The U.D.C. of Hampton, 
Middlesex, has, subject to the consent of the L.G.B., accepted the 
tender of the НонѕғАІТ, DESTRUCTOR Co., LTD., for a refuse 
destructor for the district. Other plants which the company have 
in hand at the present time include the destructor section of an 
electrical station at Greenock, N. B, on their new “ tub-feed” 
system; aleo a ''tub-feed " plant at Newcastle, and one at Wartaw, 
Russia. Further orders include a back-feed” plant at Shettle- 
ston, Glasgow, and extensions and alterations to existing Horsfall 
destructors at Lowestoft, Padiham and Ashton-under-Lyne. We 
learn that the large Horsfall ‘‘tub-feed” destructor at St. Peters- 
burg is now in full and satisfactory operation, also a smaller plant 
at Tzarskoe Selo. 


United States Electrical Exports.—The  Elec/rical 
World for August 10th states that the electrical exports from the 
United States in 1906-7 were valued at £3,453,650, a gain of nearly 
20 per cent on the preceding year. The total was fairly evenly 
divided between instruments and heavy machinery. The United 
Kingdom and the British Colonics tock a large share, while Mexico 
and Japan were also good customers. 


Catalogues and Listsx—Messrs, J. P. Hann & Co., 
Blackriding Ironworks, Werneth, Oldham.— 32-pave (stout glazed 
paper) price list, giving balf-tone illustrations and dimensional 
diagrams, with tabulated price particulars of their different types 
of dy namos. The matter is clearly and concisely set out. Separate 
code words have been included for every listed winding, for the 
purposes of foreign customers. 

wir. ARCHIBALD CAMPBELL, 27, Chancery Lane, W.C.—Circular 
relating to Bronskol," a materal for dynamo and motor brushes, 
trolley whcel contacts, rheostats, &c. (supplied by the Aktie- 
bolaget Eronskol, of Stcckholm, for whom Mr. Campbell is British 
agent). 

Qm AMERICAN CoprER Co., 34, Gracechurch Street, London, 
E.C.—Two small booklets, one relating to Phono-electric wire and 
the other dealing with Bridgeport pumps, made by the Bridveport 
Brass Co., of New York. 

ARMORDUCT MANUFACTURING Co., Ltp., Farringdon Avenue, 
E.C.—Twenty-page catalogue, in which are given particulars of a 
complete range of pure and vulcanised india-rubber insulated wires 
and cables, aerial, shot-firing and motor-car cables, flexible light 
cords, bell and telephone wires, insulating materials, &c. Pages 4 
and 5 contain а table of general data relating to sizes, \c., of con- 
ductors, giving a compariscn of wire gauges, &c. The firm has 
extended its private telegraph code. 

TuE SHEFFIELD ENGINEERS, LTD., Sheffeld.— Several leaflets 
relating to their m: nufacturcs:— (1) Givirg prices and a few parti- 
culars cf their Hercvlcs" wooe-split pulleys with built-up rim; 
(2) showing the “Simplex” oil econcmiser pump, and the firm’s 
coke-crusher; (3) containing prices, &c., cf the ‘Sheffield " 
Plummer blocks with cast-iron swivel bearings. 

TRE A. E. G. Ехсгѕн MANUFACTURING Co., Lrp., London, W.C. 
—Folding card, giving prices and illustrations of "Luna" Nernst 
lamps and fittings therefor. 

Messrs. Wriacat & Wocp, Lrtp., Halifax.— Large postal card, 
illustrating and tabulating prices of their special slow-speed con- 
tinuous current protected type motors. 

Mr. ALBERT C. Hanns, 50 and 32, Snow Hill, E. C.— Fourth 
edition of their catalogue of electric light fittings. In the course of 
some 96 pages a large variety of switch-cover, bell-push and other 
ornamental metal werk is followed by illustrations of electric light 
brackets, Janterns, hall pendants, electroliers, rise and fall pendant 
fittings, ceiling fittings, newel pillars, billiard pendants, glass and 
silk shades, &c. Prices are stated in all cases. 

Messrs. O. C. Hawkes, LTD., Aldersgate Street, E. C., and 
Birmingham.—Catalogue No. 24 consisting of 32 pages of illustrated 
descriptive and priced matter relating to their electric illuminat- 
ing signs. The firm have specialised in this now-becoming-import- 
ant line, and have aimed at standardising the parts in a manner 
likely to commend itself to the electrical engineer. It is believed 
that central station engine:rs will be specially interested in this 
interchangeable standardised letter system, and the method of 
efücient sign-building shown. <A complete system of cheap inter- 
changeable individual letters are detailed, and with regard to 
illuminated wood letters, it is suggested that the engineer can 
estimate for a complete sign of any size, and calculate current 
consumption and running cost from the data given. Great atten- 
tion is shown to have been given to electrical detail. Messrs. 
Hawkes claim to have produced a sign which will give a good 
insulation test. The patent “Crystalline” letterirg is largely 
used, producing a scintillating eflect when illuminated. The 
“Gold Light” lettering is also an effective novelty. As our 
readers are probably aware, Messrs. O. C. Hawkes, Ltd., have been 
glass and metal manufacturers in Birmingbam for nearly 40 years, 
and are in a positicn to turn out this class of goods in large 
quantities. ‘Their electric stoves and special electric light fittings 
have already been made familiar to our readera. 

Messrs. VERITVS, Lrp., Manchester .—New list (No. 564) 
describing and illustrating their new “Vee” type house service 
switch or motor-switch (patent applied for), their Fin-Grip ” fuses, 


“ Plume fuser, and the Aston Safety fuse boxes." Prices are 
quoted in the list. ‚ xD 6 

Enson & Swan UNITED ELECTRIC Licut Co., Lrp., London, 
E.C.—Leaflet No. I 2,097, relating to their power gauges (sector 
pattern moving iron type) for electric motors. 

Messrs. К. J. NicHorLsoN & Co, Manchcster.— Small leaflet 
relating to their Junior“ Ideal electric lighting outfit for a 
45-light house. 

Mr. LAN CELOTr W. Мір, York Mansion, York Street, West- 
minster, S.W.—Four-page circular containing a description with 
diagrams of tte Wild Flicker photometer. 

Messrs. PIN chIN & Wa tron, 52, Cannon Street, E.C.—Twelve- 
page pamphlet describing Alph. Huillard’s patent drying machine, 
in which an automatic apparatus secures the drying of precipitated 
or pasty products. 

Messrs. BacsHAWE & Co., Lro., Tower Royal, E. C.— Leaflet 
describing their vertical bucket elevator for grain, ashes, &c. 

Messrs. C. A. VANDERVELL & Co., Warple Way, Acton Vale, 
London, W.—Second and revised edition of their 1907 catalogue of 
C. A.V. ignition accumulators, cycle and car lamp batteries, ignition 
coils, charging plants and sundry accessories which are of interest 
to the motorist. We have also received from the firm a perpetual 
calendar, such as they will be pleased to send to any of our readers 
who apply for sime. 


Aluminium for Electrical Purposes.—We have this 
week received several publicaticns which show the increased atten- 
tion that is being given to this subject. 

THE BririsH ALUMINIUM Co, Ітр., of 109, Queen Victoria 
Street, E.C., and Foyers, who have for some time past been supply- 
ing increasing quantities of aluminium bus-bars and cable (both 
stranded and solid) to well-known firms, have now issued some lists 
of tabulated data which the trade may find of interest. Sheet H 
is a lengthy list of a few of the users of aluminium wire for elec- 
trical power transmission in America, showing H.P. transmitted, 
length of line, voltage, size and weight of wire, &c. Sheet J is 
a table of particulars of conductors, stating diameters, sectional 
area of aluminium and copper comparatively, number of strands, 
weights, carrying capacities and resistances. Leaflet L shows some 
specimens of aluminium conductor joints. 

From Messrs. JomxsoN & Рнпллгѕ, LTD., of Charlton, there 
has been received an advance proof of an 8-page pamphlet dealing 
with Paterson's aluminium electric cables, the front cover of which 
announces A Revolution in the Prices of Electrical Conductors.:“ 
Here, too, a list of some American users, and what they use, is 
given, followed by tables of insulated and uninsulated electric 
light and power cables. The extent of the revolution in prices is 
left over for the reader to ascertain through the post, the idea of 
the publication being to stimulate interest in the subject. The 
firm considers that the time has now arrived when business may 
be done in aluminium conductors, many of the difticulties which 
have previously prevented aluminium being used with success, 
having now disappeared. Formerly the makers of aluminium were 
unable to produce a practically pure metal, which had the effect of 
lowering the conductivity. Now, however, it is stated that the 
average commercial aluminium has a purity of about 99 6 per cent., 
and that as the production of aluminium has increased the price 
has decreased. How great has been the increase in production and 
consumption, and wliat extensive stepsare now on foot for extending 
the manufacture of aluminium, are things well known to our 
readers by reason of our various recent references to the matter. 
Meet rs. Johnson & Phillips say that even after taking into con- 
sideration the recent fall in the price of copper, the price of 
aluminium stranded wires of a conductivity equal to copper can be 
supplied at a price showing a considerable saving when compared 
with the price of a copper conductor. A further and obvious 
advantage that the use of aluminium has for overhead transmission 
lines, is that fewer and lighter poles may be used, and it will be 
easily understood that when the question of transport is a point to 
be considered, the saving is frequently considerable, owing to the 
lightness of the material. Messrs. Johnson & Phillips are now 
prepared to quote prices for either insulated or bare aluminium 
conductors, and are prepared to give guarantees as to the purity 
and conductivity of the metal, and they will send a copy of the 
booklet mentioned above to anyone interested. 


The Electrification of La Belle Sauvage Printing 
Works.—It is only by the adoption of modern methode, of which 
perhaps the most important is electrical driving, that old-established 
printing works can compete successfully with other newer rivals. 
When boilers and steam plant have done their duty, the question 
rises as to whether these shall be replaced or whether the 
machines sball be electrically driven and the old steam plant 
turned out. In view of the many advantages which accrue from 
the electrical driving of printing machinery, there can, of course, 
only be one answer to such a question. We learn that one of the 
latest works to be completely electrified, so far as the driving of 
machinery is concerned, is the historic works of Messrs. Cassell and 
Co., Ltd., of La Belle Sauvage; the electrification has been carried 
out to the specification, and under the personal supervision, of the 
company's consulting engineer, Mr. Frank Broadbent, M.I.E.E., of 
4, Queen Street Place, London, I. C., and is, we understand, all in 
accordance with the new requirements recently issued by the Home 
Office. Automatic solenoid starting gear has been adopted 
throughout the main machine room, and we hope later to be able 
to describe some of the special features in connection with the 
equipment. 


Dissolution.—Kkvnr & Vor, mechanical and electrical 


engineers, 5, Chester Road, The Brook, Liverpool. — Messrs. C. О. M. 
Kuhl & G. H. Vogt have dissolved partnership. 
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Book Notices. — Universal Directory of Railway 
Officials, 1907. London: Directory Publishing Co., Ltd. 1Cs.— 
This is a new cdition of what we have found to be a very 
useful reference work. It is compiled from official sources 
under the direction of Mr. S. R. Blundstone, the editor of 
tho Катан Engineer. There are both alphabetical and geo- 
graphical sections, and the arrangement is as satisfactory as 
could well be desired. In hunting up an electrical reference or 
two to check the accuracy, we tumbled across the statement that 


the Metropolitan Railway has 10 electromotives, 99 motor carriages 


and 206 trailers.” In these days of contractions this is not a bad 
way of rendering electric locomotive, but we are afraid it was 
unintentional, for the words electric locomotives ” are drawn out 
at their full length in an entry elsewhere. 

* Buckle, London.“ By P. T. White. Wigan: Roger & Rennick. 
1907. Price 6d.— This is a collection of short stories, describing 
incidents in the career of an ocean detective, Mr. Buckle, who is 
an engineer by training, and has a gift for falling in with exactly 
the right people to serve his turn at the precise moment when he 
wants them. We have read several of the storiettes without find - 
ing evidence that Mr. Buckle possesses any of the qualities usually 
ascribed to detectives—in fiction or becoming interested in the 
rather confused series of incidents described. The disjointed, 
elliptical style in which the book is written annoys the reader, to 
say nothing of numerous errors of spelling and composition, such 
as '' inobstrusive," “infer” for imply, “І make no pretention of 
knowing,” бс. | 

„Glasgow and West of Scotland Technical College Calendar, 
1907-8." Glasgow: The Technical College. 1907. 

Messrs. Archibald Constable & Со. announce that they will 
publish during the autumn & new and comprehensive work on 
Electrical Measuring Instruments, Recorders, Meters, &e, by 
Mr. Kenelm Kdgcumbe, XI. I. E. E. 


Austria.— The cable works at Leopoldau, Vienna, belong- 
ing to Messrs. Siemens & Halske, of Berlin, are being acquir2d by 
the Austrian Siemens-Schuckert Works Co. 


Rumoured Amalgamation of Electrical Firms.— 
A south-cast Lancashire trade correspondent says rumours are 
again current thata well-known and powerful Manchester electrical 
firm is negotiating for the purchase of the businesses and plant of 
two smaller firms in Cottonopolis. No details are as yct available. 


Fire.—A serious fire occurred on the premises of MEssrs, 
SIEMENS Bros. & Co., in Bowater Road, Woolwieb, on Saturday 
night. It broke out in a large building used as a laboratory, cable 
tank house and store. 


Bankruptcy Proceedings.—E. Вонм.—Аё a sitting of 
the London Bankruptcy Court held on Tuesday before Mr. Registrar 
Hope, the public examination was held of Ernest Bohm, electric 
lamp manufacturer, who applied to pass upon accounts showing 
unsecured debts £1,120; fully secured debts £1,600 (the securities 
held by those creditors being valucd at £16,000) ; a preferential debt 
of £11 for rent, and assets valued at £19,400, consisting of a good 
book debt of £5,000, and the estimated surplus of £14,400 from the 
securities in the hands of the creditors treated as fully secured. 
The debtor accordingly estimates that, subject to realisation, he 
will have a surplus of £18,269. According to the observations of 
the Senior Oflitial Receiver, the debtor, who is a German, 
states that he came to England in 1880, and from 
1883 to November, 1003, carried on business in Lendon, 
first as lamp-maker and afterwards as  glass-blower and 
manufacturer of chemical apparatus. In 1901 he patented an 
electric lamp, and in November, 1903, agreed to assign his interest 
in the invention to a firm of accountants. He was subsequently 
employed in the manufacture of the lamp until April, 1904, but 
was then ‘dismissed, and shortly afterwards commenced proceedings 
for specitic performance of the firm's agreement to form a company. 
In February, 1905, a company called Bohm's Lens Lamp Co., 
Ltd.,” was registered by the tirm, but he never received any shares 
therein. In August, 1905, in anticipation of an arrangement being 
come to with the firm, he sold his interest in the invention to a 
limited syndicate, called“ B.N.C., Ltd,” by which he was after- 
wards employed until June, 1906, the sale consideration being £653, 
payable as to £150 in cash, and as to the balance in shares in the 
syndicate, which undertook to form a company (with a nominal 
capital of £60,000) to acqnire the patents. On the formation of 
this company he was to have received £250 in cash and £17,500 in 
shares, and in December, 1905, a company styled the Lens Lamp 
Co., Ltd., was registered, but it rever went to allotmert. In 
April, 1905, proceedings were commenced against him and the 
syndicate by the petitioning creditor, with the object of having it 
declared that be (the petitioning creditor) was absolutely entitled 
in the events which had happened to the said invention and patents, 
and (alternatively) of enforcing a charge which had been given to him 
for the purpose of eatisfying the claim of the aforesaid firm of accoun- 
tants, and in November, 1906, judgment in the plaintiff's favour was 
given. In May, 1906, hehad commenced anáction againstthe petition- 
ing creditor and others who had been concerned in tke dealings with 
the said patente, claiming damages for fraud and alternatively for 
breach of contract, but he failed to proceed with the action owing, 
he says, to lack of funds. Since April, 1904, he has also earned 
money by glass-blowing and dealing in electric lamps at his resi- 
dence, where his wife has also carried on busines3 as glass-blower 
since 1892. "The debtor further stated that his invention was an 
electric lamp fitted with a series of lenses which increased the 
light five times over without adding to the cost, apart from that of 
the original manufacture. He attributed his failure to inability to 
realise bis interest in the invention; to his liability of costs 


(returned at £903) in connection with the legal actions, and to his 
expenditure having exceeded his income. The fully secured 
creditors held a charge on, and a receivership order over his interest, 
on the agreement of November, 1903, whilst the ''good book debt, 
£5,000," returned as au available asset, represented the claim for 
damages against the petitioners and others, as before mentioned. 
Mr. Hewett, on behalf of the petitioning creditor, also questioned 
the debtor, and the examination was then ordered to be concluded. 

G. F. FBRIZELL.—At the same eitting the public examination was 
held of George Fredk. Frizell whose accounts showed total 
liabilities £463 (unsecured £415) and assets t1 118. 6d., after 
deducting £15 18s. 6d. for payment of the preferential claims. In 
the course of his evidence, the debtor stated that from April, 1901, 
to September, 1905, he was a partner in an electrical Lusinesa at 
175, Denmark Hill. At the latter date the business was sold, and 
all the liabilities were discharged. Witness had since been in 
business in the Walworth Koad, and at Battersea he had traded as 
the Electric Laundry Co. He attributed his insolvency to loss on 
the sale of two laundries, bad debts, stoppage of the business for 
віх weeks owing to a breakdown of machinery, and to other causes. 
The examination was concluded. 


Trade Announcements.— Messrs. J. P. ПА, & Co.. 


of Oldham. announce that their works are to be closed from to-day 


(Auzust 30th) to September 9th, for annual holidays, but all cor- 
respond nce will be dealt with in the ordinary way. 

Mr. Victor Н. Coates, NI. I. M. E., bas opened an office at 2, 
Norfolk Street, Strand, W.C., where he will start business on 
September lst. as Victor H. Coates & Co., engineers. We under- 
stand that the designs, working drawings and data of the old firm 
of Victor Ccates & Co, Belfast (formed in 1791 and now closed), are 
Mr. Coates's property, and he has made arrangements with several 
firms to continue the manufacture of certain boilers, engines and 
machinery. He will also act as selling enginecr and agent for 
machinery. 

Mr. G. Bravcik, having now extended his test rooms and works, 
is in a position to undertake repairs of cvery description in connec- 
tion with all makes of arc lamps, arc lamp accessories, &c. 

Messrs. J. H. TUCKER & Co, manufactureras of electrical 
fittings and apparatus, have changed their address to King's Road, 
Hay Mills, Birmingham. Their telephone number is now 50, 
Acocks Green.“ 


Installation Contract.—Messrs. E. Иск & Co., 
LTD., engineers, of Salford, have placed the work of electric lighting 
for бте of their shops with Messrs. J. Lomax, Kendal & Co., Ltd., 
electrical contractors, of Manchester. The method of lighting is to 
be with the Gilbert rod feed standard street lighting arc lamps fixed 
upon brackets down each side of the skups below the travelling 
cranes. 


LIGHTING and POWER NOTES. 


Australia, —SvpNEY.— l'hemunicipal undertaking earned 
a total income during 1906, of £40,934, and after deducting 
working expenditure there remained £1:,416 gross profit. Financial 
charges absorb £10,931 (interest) and 43,186 (sinking fund? leaving 
a net profit of £5,299. Of the latter sum £4,770 has been allocated 
to reserve, and the balance applied in reduction of the loss accrued 
in the early years of the urdertakirg. Some 3,977,330 units were 
sold for private, and 1,227,587 units tor power purposes. 

"MELBOURNE.— Tce report on the city electrjcal undertakings for 
the year ending February 28th list, shows a gross revenue 
amounting to £81,189, and working expenses of £35,660, leaving a 
gross profit of £45,529. After meetiny financial and other charges, 
including £8,303 depreciation, a balance of £17,601 remains for the 
year. Some £45,000 was expended on capital account during the 
year, this including expenditure in conncction with the change 
over of the supply ssstem іп the outer areas. Owing to the latter 
work the Corporation has set apart another £12,CC0 for depreciation, 
making £20,303 for the year. The progress made by the under- 
taking has necessitated substantial additions to the power plant, 
and new turbz-generatirg plant and switchgear are being added, a 
4,400-volt feeder network being installed, and 550 tlame arcs ordered 
—the latter to replace existing lamps. During the year tlie 
conversion of the street lighting in the central area was completed, 
and 135 flame arc lamps installed on steel poles. The completion 
of this scction of the conversion has enabled a lurge amount of 
wooden polis and overhead lines to be cleared away, and the 
Council is urging on the Government the necessity of under- 
grounding the telegraph and telephone lines also. Altogether some 
5,312,157 units were sold by the department; and +33 motors of 
2455 H.r. are connected to the supply. 

A decision was recently given in an appeal from a judgement of 
the Hizh Court of Australia to the Privy Council in London. The 
question at issue was the right of the Corporation of Melbourne to 
charge alternative opticnal rates for electrical energy. ramely, a 
flat rate of 414. per unit, and a rate of 7d. and 2d. on the 
maximum demand system. It was held by the Supreme Court that 
this ос де of charging was illegal: the Corporation must charge one 
uniform rate, irrespective of the quantity of encrgy supplied or the 
time when it was taken. An injunction was granted restraining 
the Corporation from supplying energy ctherwise, and in conse- 
quence an Act was passed by the Legislature of Victoria legaliung 
the practice of charging for electricity or gas used for power and 
heating at a lower price than for lighting. The High Corrt of 
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Australia reversed the judgment of the Supreme Court, and on 
appeal the High Court's decision was upheld, the Committee of the 
Privy Council holding that there was no illegal preference under 
the system in question. 


Bristol.—The returns of the Electricity Department for 
the year ending March 25th last show gross receipts amounting to 
£72,440, and working expenses of £31,354, leaving a gross profit of 
£41,086. Interest, sinking fund, and renewals (42, 500), absorbed 
£39,970, leaving a net balance of £2,899. The capital expenditure 
amounts to £718,963. The total output for the year amounted to 
6,418,146 unit», 2,966,579 being for lighting, 2,619,630 for power, 
and 831,737 for public lighting. The average price obtained was 
2:634. per unit. Tue maximum ac. and рс. load amounted to 
5,378 Kw., the load factor being 13°62 per cent., and the total 
works costs 10934. per unit. Tae Avonbank works has been 
extended, and turbo-generating machinery is being installed to 
meet the growing supply; two motor-generator sub-stations have 
been brought into use at Temple Back and Underfall Yard. Some 
798 motors have been installed on consumers' premises, the aggre- 
gate H.P. of motors and heating plant amounting to 5,805 ; and the 
{0611 equivalent 8-c P. connections amount to 365,552. 


Chichester.— Mr. Horace Boot, of 4, Great George Street, 
Westminster, S.W. (who is retained by the Tunbridge Wells Cor- 
poration as its consulting engineer), has been appointed consulting 
electrical engineer to prepare plans, specifications, &c., for the 
Chichester Electric Light and Power Co., Ltd. 


Glasgow.—The fifteenth annual report on the electricity 
undertaking, for the year ending May 31st last, shows a gross 
revenue of £221,845, and a working expenditure of £106,235, 
leaving £118,609 gross profit. Interest and sinking fund absorbed 
£73,785, and £41,755 waa written off for depreciation, the balance 
amounting to £3 069 going to the reserve fund, which now amounts 
to £20,536. The capital expenditure, less depreciation, amounts to 
14 millions. Daring the year some 25 million units were sold, an 
increase of 24 per cent. on the previous year’s output; 9,758,231 
units were sld for power purposes—3,302 motors of 19,805 H.P. 
being connected. The equivalent 8-c P. connections amounted to 
1,404,753, and the maximum load to 19,646 Kw.; all these figures 
representing substantial improvements on the previous returns. The 
Fort Pandas station now contains some 18,000 H.P., and the Pollok- 
shaws Road station some 16,0C0 н.р. of plant. The Springburn 
gub-s'ation, containing 2,000 kw. of motor-generators, was brought 
into use for last winter’s load. The total cost (generating, distri- 
tuting and management) for the undertaking amounted to 722d. 
per unit, and the gros3 receipts averaged practically 2d. per unit. 


Weswall.—A private company has been formed to carry 
out a scheme of E.L in the district, and already about 80 per cent. 
of the principal residents have promised to take a supply of 
electricity. 


Huaddersfield.—On the recommendation of the Elec- 
tricity Committee, tbe B.C. has decided to carry out extensions 
and alterations of works and plant at a cost of 440, 000, the 
c xpenditure to commence in 1908, and continue over 1909; about 
£10,000 of it to be paid out of revenue, or out of the depreciation 
aud contingency funds, leaving the balance of £30,000 to be 
charged to capital account. | 

Application is to be made to the В. of Т. for its approval to the 
three-phase system of supply, generating at 6,600 volts, and trans- 
forming to 400 volts upon power users’ premises. 


Lees.—The Board of Trade has revoked the 1902 electric 
light order. 


Manchester, — The electrical installation at the 
cithedral is practically complete, some 800 lights being installed. 
Of this number 500 are of 32 c.P.,, and the remainder of 16 С.Р. 
The work has been carried out by Messrs. Drake & Gorham, Ltd. 


Oswaldtwistle.— The U.D.C. has declined to agree to 
a proposal by the Accrington Corporation, that it should apply, on 
behalf of the Council. for a provisional order to be transferred to 
the Corporation to enable the latter to supply electrical energy in 
the district. 


Southend.—The E.L. Committee has recommended the 
T.C. to apply tothe IL. G. B. for a loan of £20,940 for a new condenser, 
engine, boiler3, pumps, dynamos, and meters. 


Todmorden. — The Electricity Committee has decided 
to recommend the Т.С. to increase the charge for electric lighting 
from 3d. to 4d. per unit, and to reduce the charge for motive power, 
with a view to increasing the day load. The managers estimate, 
after allowing for all contingencies, is that the actual cost of pro- 
du: ing electricity is just over 3d. per unit. 


Wakefield.— A L. G. B. inquiry was held on the 
20th inst., relative to the City Council's application for permission 
to borrow 47,250 for electricity purposes. There was no 
oprcsition. 


Whitehead (County Antrim).—4At a special meeting 
of the Ratepayers’ Association on the 23rd inst., estimates for the 
lighting of this improving seaside place were considered, Four 
schemes of lighting, clectricity, gas, actylene gis, and petrolite 
were submitted. The estimate for electrical lighting varied from 
£2,200 to £2,163; gas, £2,640 (with a capital expenditure of 
43,000); acctylene, £1,326 to £1,441 ; and petrolite, 40 lamps at 
£123, with an upkeep of £75 per lamp. After considerable dis- 
cus;ion, the schemes and estimates were referred back to the 
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Lighting Committee for further report. Whitehead is a rising 
watering place on Belfast Lough. 


Willesden.—A L. G. B. inquiry was held on August 22nd 
into the application of the U. D. C. for sanction to borrow £4,068 to 
defray the cost of the sites for generating and sub- stations. It 
was pointed out that the ground was acquired in view of eventuali- 
ties when the agreement with the North Metropolitan Electric 
Supply Co. expired. There was no opposition to the application. 


Windsor.— The lighting of Windsor Castle by means of 
electricity has proved so successful that it has been decided to 
extend the installation by between 700 and 800 lights, Messrs, 
Drake & Gorham being the contractors. 


TRAMWAY and RAILWAY NOTES. 


Continental Notes.—(GrErMaNxy.—The city of Berlin, 
which uninformed members of the London County Council some- 
times refer to as an example of progress in electric railway con- 
struction that ought to be followed in the English metropolis, is 
now being provided with a short trial section of the suspended 
electric railway svstem—after negotiations extending overa period 
of 10 years! It has required all this time to negotiate, to inspect 
the Elberfeld-Barmen suspended electric railway, to consider plans, 
to examine large models of the system exhibited at the town hall, 
and to discuss the question of the most suitable street for a demon- 
stration of the method. Yet what docs this decade of progress 


“mean? Simply that the Continental Co. for Electrical Enter- 


prises has been granted permission to establish a trial section of 
railway in the Brunnen-Strasse for the approval or ditapproval of 
the municipal authorities. If the system should please the latter, 
it will be necessary to commence once again tedious negotiations as 
to where the railway should be allowed to be constructed for actual 
passenger traffic. But if the method should not meet with favour, 
the final result of 10 years’ endeavours may well be imagined. 
The trial section, which has just been commenced in so far as con- 
cerns the road work for the foundations for the central supporta 
which are to carry the elevated superstructure, will merely be 
400 ft. in length, and be arranged along the centre line of the road- 
way, with the tramwavs immediately underneath on either side. 
A length of 150 ft. out of the total will ba constructed of steel, 
whilst the remainder will be of wood, the two methods being 
selected by the municipal authorities to show how they respec- 
tively appear. It is expected that the undeitaking will be com- 
pleted іп a very short time, and the fate of the system settled in 
one way or another. 


Eccles.—We regret to learn from Mr. Н. W. Angus, the 
borough electrical engineer, that our note on the result of the arbi- 
tration between the Salford and Eccles Corporations was incorrect 
in several respects, though we received practically identical state- 
menis from two sources. The following is the corrected version :— 


Price asked by Eccles at the Arbitrat'on— 
14d. per unit for the first 500,000 n.T U. per annum. 
1 У; „ All over 500, 000 „ ы 


Price offered by Salford at the Arbitration — 
1'048d. per unit for the first 520,000 B.T.U. per annum. 
4d. „ „ all over 500,000 „ 10 


Price awarded by the Arbitrator — 
lid. per unit for the first 500,000 h.. U. per annum. 
1d. ү „ all over 500,000 „, " 


Prior to the arbitration, Salford did not offer a ^4 rate of 
1:354. per B. T. v.; its offer was to pay Eccles а sum not greater than 
that at which it could obtain a supply from its own Electricity 
Committee. Last year this sum жаз 1'35d. per вто. This year 
it is reduced to 1:30d.,, aud no guarantce would be given that the 
sum would remain at either of these figures, or for a minimum 
annual consumption. The award is silent on the question of costs, 
but Salford has to pay its own costa. 


Haslingden.—The result of the arbitration between the 
Haslirglen and Rawtenstall Corporation and the Accrington 
Steam Tramway Co. concerning the new electric tramway system was 
made known oa Friday last. For во much of the undertaking as 
belonged to the borough, the company asked for Haslingden 
£24,203. Sir Colin Scott Moncrieff, the arvitrator, awards 
£14,203, which includes the depot and itsland. From Rawten- 
stall, the company asked £7,375. ‘They are awarded £4,252. The 
Corporations were ordered to pay costs. Haslingden is arranging 
with the company to continue the running of the cara until the 
end of tbe year. It proposes to commence electrifyicg the 
system as early after Christmas as the weather permits, and mean- 
while is negotiating with Accrington and Rawtenstall Corpora- 
tions as to through-running powers. 


. Weywood.—The annual statement shows that the profit 
on the tramways undertaking was £155. Oa the electric lighting 
acccunt there is a profit of £241, against a loss of £696 a year ago. 

Hiuddersfield.—4^ provisional order for the extension of 
the tramway system from Crosland Moor to Crosland Hill has been 
obtained, and the work is being proceeded with. 


(Continued on page 347.) 
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AN ELECTRICAL. INSTALLATION. AT. LEEDS. 


MESSRS. GREENWOOD & BATLEY’S WORKS. 


In the works of Messrs. Greenwood & Batley, Ltd.—Albion 
Works, Armley Road, Leeds—there are many things that 
would make for the electrical engineer a very interesting and 
profitable study. This is so because of the large operations 


Fic. 1 450-8. P. Da LAVAL TURBINE SET LAST INSTALLED aT ALBION WORKS. 


that are proceeding there —' with the manufacture 
of electrical machinery and apparatus, and also because of 
the electrical installation by which the various shops are run. 
The first steps in the direction of electric driving were 
taken many years ago on a very small scale before the 
accumulation of convincing evidence now available was 
at hand, and some interesting examples of the machines then 
put in, and still run- 
ning efficiently, were 
pointed out to us on 
the occasion of a 
recent 1un through 
the works. As those 
small and early at- 
tempts proved  be- 
yond dispute the 
adaptability, con- 
venience and generul 
success of the elec- 
trical method, the 
services of the elec- 
trical department 
have been again and 
again requisitioned to 
carry out extensions 
of the installation in 
substitution for older 
methods. 

If our readers will 
bear in mind the 
fact that Messrs. Greenwood & Batley make many other 


 1—150 R..; 


things beside electrical machinery, these including the 


De Laval patent steam turbines, machine tools of all des- 
criptions, textile machinery, oil mill machinery, torpedoes, 
cartridges, ÈC., they may be able to grasp something of the 


Fic. 2.—POwEB STATION AT GREENWOOD & BaATLEY'S WORKS. 


varied nature of the applications to which electricity may be 
put in such & works. 

The works to-day stand upon a site of about 1: acres, 
and there is a special branch line run in from the Great 
Northern Railway enabling 
railway tracks to be taken 
into every shop where heavy 
work is in progress. 

The whole of the driving 
and the bulk of the lighting 
of the works is done electri- 
cally, the power being derived 
from two stations — one in 
Albion Works, and the other in 
the turbine department, which 
isoutsidethe main works, The 
latter station was put down 
primarily because of the neces- 
sity of having steam for the 
testing of the steam turbines. 

For electrically driving the Albion Works, power was 
originally derived from various small engines situated 
in the different departments, and, as may be imagined, 


‚а great loss was experienced, both in the shafting and 


steam pipes, owing to their length. At present there 
are 162 electric motors at work, ranging from 40 Н.Р. 
down to a fraction of a horse-power. As the change- 


1—300 E. p.; 


1—225 H. p.; 
1100 H. p. AND 1—75 H. p. De Lavar TURBINE SETS, 


over from steam driving to electrical driving has had 
to be carried out, the motors have been usually arranged 
for driving the existing machinery by means of short 


lengths of main shafting already installed, a 20-H\P..motor 
being usually taken as a unit, and the machinery driven 
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in groups. However, it has been found to be a great saving 
in power to have each machine tool driven by a separate 
motor, and in nearly all cases new tools are being во 


arranged. 


Main cables are run on cleats upon the roof standards to 
each department, where a distribution board is fixed and 
circuit cables are run to the various motore. Wherever pos- 
sible, 60 to 80 H.P. is 


size of circuit cable 
and distribution 
board is used 
throughout the 
works. Most of 
the lighting is done 
by means of en- 
closed arc. lamps, 
the circuits for 
which are kept 
separate from the 
power circuits. 

The power house 
is equipped with 
six De Laval steam 
turbines, in sizes 
ranging from 450 
H. P. down to 75 H. P., 
the total capacity 
being 1,275 H. p. 
Each of these tur- 
bines drives double- 
armature. direct- 


current, dynamos., 


The general view of 
these sets is shown 
in one of the aceom- 
panying illus- 
trations (fig. 2). 
The 450-H.P. set 
shown in fig. 1 has 
been put down since 
the photograph was 
taken. These mach- 
ines supply power 
and light to the 
whole of the works, 
and are controlled 
by a simple and 
effective switch- 


The various circuits for the works each have a single-pole 
Switch and a double-pole fuse, and an ammeter shunt with 
plug connections to a common ammeter. 


The turbine sete exhaust into & surface condenser having 


Еа. 3.—SwiTCHBOARD AT ALBION WOBKES, LEEDS. 


put on each circuit, and thus a standard also. 


Ета. 4.—A.C, MOTOR wirg SHORT-CIRCUITED Котов. 


a cooling surface of 
2,000 sq. ft. and a 
motor-driven three- 
throw air pump. In 
connection with this 
condensing plant, there 
is also an auxiliary dry 
air pump which gives 
an extra 14 in. vacunm, 
a very important factor 
in a turbine power 
station. The average 
vacuum maintained by 
the above plant is 
27°7 in. 

The circulating water 
for the condenser is 
pumped from the Leeds 
and Liverpool Canal 
by means of centrifugal 
motor pumps. These 
are situated in a separate 
pump-house by the canal 
side, but are controlled 
from the power station. 
Three sets are provided, 
the largest being capable 
of dealing with the usual 
load, and the other two 


being half the capacity. This power house is connected up 
with the smaller power house in the turbine department, 
so that if needful it can supply current to that department 


` Fia. 5.—SEMI-ENCLOSED D.C. Moro. 


Fic. 6.—SEMI-ENCLOSED SriP-RING A.C. MOTOR; 


Fic. 7.—OPEN-TYPE MOTOR. 


board, each dynamo panel of which is fitted with a loose- The oojler house contains two Lancashire boilers 8 ft. 6 in. 


handle circuit-breaker, ammeter, wattmeter and regulator, 
together with a voltmeter plug. 


х 80 ft., and one Galloway. boiler 6 ft. 6 in. x 26 ft. 
The latter: boiler is worked at 80 lb. pressure, and supplies 
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Fia. 8.—T'wo-PHASE ALTERNATOR AND EXCITER FOR DIRECT 


‘steam to the ham- 
mers in the smiths’ 
shop. . The two 
‘main boilers gene- 
rate steam at 
200 lb. pressure, 

and are hand fired. 
The steam is passed 
through a separately 
fired Schmidt’s 
superheater where 
it is heated up to 

580-600° F. 

Induced draught 

is provided by means 

of a 25-H.P. motor- 

driven fan placed 

in the flue. The 

average draught 

thus produced is 

1j in. of water on 

the suction side of 

the fan. With this 

draught, one boiler 

is found to be quite 

enough to deal with 

the load. 
The feed water 


ig ж through. а 
Schmidt’s econo- 


miser with а heating 
surface of 2,200. sq. ft. 
where the temperature is 
raised from 90° F. 
(average of the hot 
well) to 295° F. (aver- 
age of water entering 
the boiler). 

A Тн. p. motor 
drives a three - throw 
boiler feed pump, 
which supplies all 
the water required by 
the boilers. The 
motor speed is 
capable of being varied 
from 550 reys. to 900 
revs. A steam feed 
pump is also pro- 
vided as а stand-by. 

In regard to the 
ontput and cost of 
working of this in- 
stallation, we are able 
to state that. the num- 
ber of Board of Trade 
units generated for 
the month of June 


COUPLING. 


Fig. 9.— Row. or: LATHES FITTED WITH VARIABLE SPEED MOTOBS. 


was 105,939, while the 
follows :— 


No. of units 


Coal 


Oil, waste, water, Ke. 


Wages ... ; 


Repairs and maintenance 


Total works costs 


Load factor 


Lb. of coal per Kw.-hour 


working costs тап ont as 


.. 105,939 


'211d. 
0154. 
090d. 
070d. 


"286d. 


38°5 
4149 


The above figures include day and night work. The latter, 
however, is intermittent and at very light load. If the night 
load could have been eliminated, the figures would have 


been far more favourable. 


The turbine department is situated some little way from 
the main works, and is of modern construction. Here each 
machine has its own varying-speed motor, thus enabling the 
tools to be in the best positions for the easy handling of the 
work. Owing to the absence of all overhead shafting, 
the travelling cranes can-lift heavy work on to the tools, thus 


saving much time. 

In the power 
station there are 
two 75-H.P., one 
90-H.P., and one 
7°5-H.P. De Laval 
steam turbines, 
which supply power 
and lighting to this 
department. In 
a recent test of the 
450 - H.P. turbine 
dynamo set already 
referred to, the 
steam consumption 
worked out at 19 lb. 
of steam per KW.-hr., 
or 13 10. of steam 
per brake H.P. per 
hour. 

In the other 
views appearing 
with this article 
we show examples 
of the firm’s dif- 
ferent electrical 


"manufactures. In 


figs. 4 to 7 appear 


Fria. 10.—ELECTRICALUY-DRIVEN HEADING MACHINE ғов Роттіхф miiy deaps\om LOBo Su 
CARTRIDGE CASES. 
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four of their 
standard types of 
electric motors. 
Fig. 8 represents a 
two-phase alterna- 
tor and exciter for 
direct coupling. In 
fig. 9 à row of their 
motor lathes, fitted 
with their variable 
speed motors, is 
illustrated, and in 
fig. 10, the appli- 
cation of an electric 
motor to a heading 
machine for putting 
the heads on 10- 
pounder cartridge 
cases appears. 
Fig. 11 shows an 
electrical excavator 
fitted with three 
motors (100 H.P., 
50 H. P., and 25 H. P.). 

We desire to ex- 
press our indebted- 
ness to the com- 
pany for affording 
us an opportunity 
to visit the factory 
under the obliging 
pilotage of Mr. H. 
Hill, the chief of its 
electrical depart- 
ment, and for fur- 
nishing us with a 
good many of the 
particulars con- 
tained in the fore- 


going. 


A 
NEW MOTOR- 
GENERATOR 
` ВЕТ. ` 


In the 'accompany- 
ing photographs we 
show а motor- gene- 


rator set which has 


just been completed 
and delivered to the 
Kent Electric Power 
Co., at Frindsbury, 
near Chatham, by 
the Phoenix 
Dynamo Manu- 
facturing Co., Ltd., 
of Thornbury 
Works, Bradford. 
It is interesting as 
representing the 
transformation of 
three-phase power 
at 11,000 volts, 
50 cycles, into 460 
volts direct-current, 
by means of an 
induction motor- 
generator set with- 
out any static 
transformers, which, 
for comparatively so 
small an output, is 
unique. The out- 
put of the set is 


220 KW. at 500 


revolutions, the set 
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Fic. ll.—ErkcTBRICAL EXCAVATOR WITH THREE Morons, 25, 50 AND 100-H.r. 


" Hien-TEssióx Moron-GENERATOR; А.С. END. 
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being designed to 
have a very heavy 
overload capacity. 

The three-phase 
current is generated 
at the Kent Electric 
Power Co.’s station 
at Frindsbury 
(which we described 
in our issue of 
June 21st, 1907) at 
11,000 volts, and is 
transmitted to the 
works of Messrs. 
Cory Bros., where 
the motor-generator 
is to be fixed, a dis- 
tance of abont three 
miles away. 

There being no 
current available for 
starting from the 
-D.C.' side, the em- 
‘ployment of a low- 
tension induction 
motor, in  con- 
junction with step- 
down transformers, 
was proposed. On 
the recommen- 
dation of the 
Phenix Dynamo 
Co., however, a 
motor wound for 
the high pressure 
was employed, and 

. the testa which the 
set has-just under- 
gone are stated to 
fully confirm the 
makers’ recommen- 
dation. 
The high. stator 
pressure of 11, 000 
volts made extreme 
precautions neces- 
вагу to guard 
against breakdown. 
Every tube in the 
stator was tested at 
the works of the 
. makers at 25,000 
volts, to earth, 
before putting into 
the stator, and after 
the winding was 
completed the whole 
stator winding was 


. subjected to a pres- 


sure of 20,000 
volts for a; consider- 
abie period. 

In order to guard 
against any pos- 


 Bibility of a weaken- 


ing of the iusulation 
due to dampness, 
a new method of 
tharoughly impreg- 
nating the complete 
stator coils inside 
and outside the 
tubes was employed, 
which proved to be 
so satisfactory that 
it will in future be 
adopted by the 
makers for all 
similar work, and 


. . particularly. for 
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mining machinery, which is one of the specialities of the 
P.D.M. Co. 

It will be noticed that there is an apparent discrepancy 
between the size of the induction motor and of the generator, 
the former being somewhat large on account of the high 
voltage, whilst the direct-current generator is considerably 
reduced in size by the employment of the Pho nix-Pohl " 

. patent commutating poles. The rotor, of the slip-ring type, 
is wound for 500 volts, the starting being accomplished by 
means of a simple liquid starting device. 

In order to compensate for any wear in the bearings, and 
also to assist in the adjustment of the rotor of the 4.c. end 
in its stator, and the armature of the p.c. end in its fields, 
the carcasses of both machines are mounted on a bedplate in 
such a manner as to allow of their being adjusted in any 
direction and locked in that position, this method being 
specially advantageous in view of the very small air gap 
permissible in an induction motor. 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 342.) 


India.—CawNPore.—Nome four miles of electric tram- 
ways were recently opened in Cawnpore, the route running through 
the chief thcrougbfares and terminating at a celebrated bathing 
place on the Ganges. "Tbe cars are of the single-deck type, special 
compartments being reserved for ladies, and have Dick, Kerr equip- 
ments and double roofs, the latter being to minimise the effect of 
the 115° shade temperature, which often prevails. Messrs. 
Crompton & Co. were contractors for the whole of the installation. 


Lastingham.—The promoters of the Lastingham and 
Rosedale Light Railway have applied to the B. of T. for an exten- 
sion of time for carrying out the order. 


London.—It is understood that Messrs. Dick, Kerr and 
Co. will commence the reconstruction of the Aldgate-Low tramways 
on the G.B. surface-contact system about the middle of September, 
and that the contract will be completed in about 10 weeks. 

Lonpon Trarric.—In Parliament last week Mr. Lloyd-George 
stated that the new branch of the Board of Trade would have no 
power to compel promoters to submit their schemes for preliminary 
examination before the deposit of Bills unless such submission 
should be required hereafter by an alteration of the Standing 
Orders. Не did not anticipate-that the absence of compulsory 
powers either in this matter or the taking of evidence would 
seriously iaterfere with the work of preliminary examination. The 
Board of Trade would make any communication which might be 
necessary as the result of such examination to the Parliamentary 
Committee which dealt with the matter. As regarded matters 


falling within the scope of-thc Home Office and Local Government . 


Board, the Board of Trade was in communication with those depart- 
ments and was assured of their co-operation. 

L.C.0.—A report by the Astronomer Royal bearing on the 
trouble experienced recently at the Greenwich Observatory, in 
connection with the L.C.C. tramways, was issued last week. He 
points out that although the tremors caused by the generating 
station may be masked by the use of a thin film of mercury, it isa 
question whether thry do not cause the telescopes to oscillate to 
such an extent as to interfere with the delicate work of which they 
are capable, such as the observation of close double stars. Further 
experience is required to decide this, as wellas the effect on the 
accuracy of observations in the neighbourhood of the Greenwich 
Meridian, of the gases discharged from the chimneys of the 
Council's generating station; a further reduction in the height of 
the chimneys may be required to safeguard the Meridian work. 


Keighley.—Tke annual report of this undertaking dis- 
closes a profit for the first time. The gross receipts amounted to 
£8,270, or 7°73d. per car-mile, and the number of passengers carried 
to 1,935,098. After mecting all charges, a net balance of £253 
remained. 


Maidstone,—The U.D.C. has decided, on the recom- 
mendation of its егрігесг, that Messrs. Dick, Kerr & Co. shall 
construct the Tovil extcrsions at the prices of their existing con- 
tract. The estimated cost of the work is some £7,500. 


Manchester.— On Tuesday (27th) the Corporation Tram- 
ways Committee decided to recommend to the City Council that 
experimenta be made with & view of establishing a slight reduction 
in long-distance fares; that proper provision be made for enabling 
workpeople to return home in the evening at thc rate charged in 
the morning, and that children not excaeding 15 years of age pro- 
ceeding to and from school be permitted to ha- e return tickets at 
single fare. 


Musselburgh.—<A meeting, with a view to discussing the 
tramway strike, was arranged for Tuesday last, at the instarce of 
the B. of T. 


Southend.—The T.C. has definitely decided to abandon 
the proposed extension of the electric tramways to Shoeburyness, 
and to apply to the B. of T. for an extension of time for the con- 
struction of the extension of the line to Croxton's Corner. 

A loan of £6,974 has been applied for, for car-shed extensions. 


TELEGRAPH and TELEPHONE NOTES. 


The Amenities of Telegraph Poles.—We hear so 
much nowadays to the disparagement of telegraph poles that it is 
a relief to meet with an expression of opinion in their favour. A 
writer in the Daily Telegraph of August 26th defends them in an 
eloquent essay on the artistic effect of a telegraph line in a rural 
landscape, the romance of the thrumming wires, and the utility of 
the line as a guide in a strange land :—'' А man who cannot see the 
nobility of the long line of tall giants crossing the bare shoulder 
of a distant hill has little of the artist and nothing of the poet in 
his constitution. Silhouetted against a sunset, they have their 
own especial value, and modern artists have not failed to see their 
beauty in less obtrusive places. They form a black thread in the 
embroidery of Nature, and only those who have studied embroidery 
know of what infinite use that black line is in art. It must be 
used sparingly, ав sparingly as gold, but its effect is as noble, and 
far more refined. No artist, except your carly Victorian 
dilettante, would dare to leave the poles out. I have known men 
wilfully and with vast wiedom aforethought put them in were 
they never were." 


Overhead Wires in London.—The Public Health 
Department reports that since 1899, when the Corporation com- 
menced the supervision of the overhead wires in the City, 244 
miles of derelict wire have been removed. Last year 48 derelict 
wires were taken down, the total length being 2,193 yds, During 
1906 the number of private owners of lines increased to 133, and 
the number of companies to 21. The total number of spans cross- 
ing public thoroughfares is now about 731,500, as compared with 
699,300 spans in the previous year, and 260,000 in 1899. The 
National Telephone Co.'s wires increased by 1,526 miles.— //. 
Press. 


Telegraphic Interruptions and Repairs :— 


CABLES, IntzRROPTED, REPAIRED, 
Curacao-La Gua 


| Closed.. ee ee ee Jan. 19, 1906 oe ee 
Curac&o-Maracaibo 


Reissa-Issa and Reissa-Yemani (Yemen) .. .. Oct. 99, 1902.. ee 
Tarifa-Tangier .. T © ix - .. Jan. 18, 1904 .. oe 
Port Arthur-Chifu (Closed) а ze .. Маг. 9, 1904 .. se 
Garachico-Santa Crus .. Vie ee Г .. July 12, 1906 .. vs 
.. Aug. 18, 1906. aa 


Curacao-Coro 


Las Palmas-Arecife ee oe oe ee 


Brest-Dakar bu - 23 July 22, 1907 .. s 
Mole St. Nicholas-Cape Haytien July 23, 1707 .. Aug. 20. 
Accra-Lagos 4 - ae 5% dui ee Aug. II, 1107. Ang, 24. 
Para-Pernambuco is sa ёз oe .. Aug. 21, 1007 .. Aug. 22. 
: Maranham-Ceara.. as Aug. 21, 1907.. Vs 
. LANDLINES, 
Puerto-Barrios oe ee ee oo ee өө Aug. 3, 1909 ee ee 


Wireless Telegraphy. — The Times says :—“ The 
Admiralty have issued revised regulations for the use of the Service 
wireless telegraph apparatus for the transmission of private 
messages, and for the dispatch of parcels to his Majesty's ships.” 
At first sight this appeared to be & novel application of Hertzian 
waves, possibly akin to Madame Blavatsky’s precipitation of solid 
bodies from the ether; unfortunately a later passage shows that the 
parcels are to fcllow the prosaic routine of the postal service 
Private messages, however, may be sent by wireless telegraphy to 
his Majesty's naval shore stations (not to Marconi or other private 
stations), the charge being limited to that due for their subsequent 
transmission over the ordinary telegraph lines. 


Telegraphists’ Strike in the U.S,A.—No material 
change has taken place in the position during the past week. In 
Canada the railway operators who went out returned to work 
when they were assured that they would not have to deal with 
messages for the United States. 


Copper.— Judging by Messrs. Merton's mid-monthly 
report, visible supplics of the metal are on the increase, the total 
for August 18th being over J,000 tons higher than that for July 
3let. To this may in some mca:ure be attributed the decline in 
price of standard, althcugh in the present condition of the money 
market values can hardly be maintained cn any commodity. The 
general feeling is that the price will go lower vet, but a figure 
must shortly be reached at which the buyer will again be tempted 
to come in. Stocks afloat from Australia show better by 700 tons ор 
July figures. Tue output fer Spain also sLows an ircrease. 
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CONTRACTORS' COLUMN. 


ABERDIEEN.—Proposed new Technical College. 

ACTON.—1louse in Rosemont Road, electric light intended. Hammack and 
Lambert, architects, 59a, Bishopsgate Street, К.С. 

Eighteen villas in Bolio Lane, electric light intended. Thorn, 
Trehearne & Norman, architects, 45, Lincoln's Inn Fields, W. C. 

ACTON GREEN.—Morning chapel at St. Alban's Church. E. Monson and 
Sons, Acton Vale. 

AMBLE (NonTHUMBERLAND).—New County Council schools. C. Williams, 
secretary to the Education Committee, Pearl Buildings, New- 
castle-on Tyne. 

ARDRISHAIUG N. B.- Proposed Library Institute. 

ASTLEY (Lancs.).--New mines for the Astley and Tyldesley Coal Co., Ltd. 
Also villa for the manager. i 

Brick works at Town Lane for the Clifton and Kersley Coal Co. 

BENHILL.- Important additions to the Parish Church. Rudd & Son, 
builders, Wharf Road, Grantham; Mr. Tapper, architect. 

BEVERLEY.—Altcrations to Norwood House for the Governors of Beverley 
High School for Girls. B. S. Jacobs, architect, Lincoln's Inn 
Buildings, Bowlalley Lane, Hull. 

BIRKENHEAD.—North branch Library in Price Street. 
architect, Hamilton street, Birkenhead. 

(Rock PreRRY).— South branch library in Grove Road. J. R. Mewton, 
architect, 59, Hamilton Square, Birkenhead, 

BIRMINGHAM (ErcnasrToN), New Catholic Girls' High School, Vernon Road, 
Н. T. Bandy, architect, 22, Greengnte, Stattord,. 

New telegraph store. Apply to the Postmaster, Birmingham, 

BLACKPOOL.—New municipal schools. W. Caves & Co., contractors, 
Blackpool, 

BLYTIT.—New general post office. J. Goulding, architect, Blyth; Lord Ridley, 
owner. 

BOMIN.— Enlargement of Dunmere Mills. M. Oliver, architect, Bodmin. 
BOLLINGTON, — New premises for the Bollinvton Conservative Club 
Whittaker A Bradburn, architects, Macclesfield. 
BOLTON.—New church at Breightmet, R. Neil & Sons, builders, Manchester. 
Blocks of buildings (including shops) in centre of town. T. E. 

Smith, architect, Central Chambers, Bolton, 

BOSTON (lint oLNSHIRE).— Extension of power station at the Docks, and plant 
for the T.C. (47,500), 

BOWDON (Ciresiine).— New secondary school for the С.С. (£10,000). 

BOWDEN, N.B.-- Restoration of the Parish Church (£2,000), 

BRISTOL (HisitorsTON).—New parish hall, „St. Michael's and All Angels" 
(£2,400), C. A. Hayes, builder, Thomas Street, Redcliffe, 
Bristol. 

BUNTON.—New Cottage Hospital, 

CHESTERTON (Camus...-Ward pavilion at the Isolation Hospital for the 
R. D. C. W. Wren, architect, 10, Castle Street, Cambridge. 

CHISLEHURST KEN. New Council school in Oxford Road. Lower Borough. 
P. W. Crook, secretary to Rent Education Committee, Caxton 
House, Westminster. S. W. 

CULCHETH B and alterations at Daisy Bank 
Mills. 

DERBY (SttanpLow).— New laundry for the B.G. (£1,200). 

DEWSBURY.—Laundry for the Dewsbury District Co-operative Association 
(£3,350), 

DOVER. New Post Office. 

DUDLEY.—Guildhall in connection with the Roman Catholic Church. G. H. 
е architect, ‘Tipton; Oakley & Coulson, builders, 

udley. 

DURHAM.- Proposed Northern Convalescent Home (£12,000). 

ENETER.--Buildinzs for J. Heathcoat & Co., Tiverton. A. Fisher, Tiverton, 
solicitors. 

FARNBOROUGH (KEN T) Enlargement to Council school. F. W. Crook, 
secretary to heut Education Committee. 

GLASGOW .—New Mitchell Library in North Street. 

GOSPORT (LEF-ON-THE-ROLENT), New County Council School for Hants 
С.С. W. J. Taylor, County Surveyor, the Castle, Winchester. 

HERNE BAY.—New post cftice. Dann & Lucas, 23, Budge Row, Cannon 
Street, London, E.C. А А 

HOLLINGTON (ScssEN).— New tchool for the East Sussex County Council. 

HYDE (CursuiuE).—EKExtenzions to Gibraltar Co,’s mills. 

LEEDS.—Detached block for the electrical engineering department of the 
University. 

Important extensions to the workhouse for the B.. 

LLANELLY.—Villa in New Road for D. Davies, Mansel Hotel. W. Griftiths, 
F S. I., architect. 

LONDON (TLIGAH HATE). R. C. schools (£4,600) in connection with St. Joseph's 

А Retreat. Highvate Hill. 

(RrorwT's Pank)--Flats in Albert Road. J. W. Falkner & Sons, 
Ossory Road, Old Kent Road, S. E., builders. 

(Matpa VALE, N.W.),—Shops. Leopold Farmer & Sons, 86, Gresham 
Street, E. C., agents. 

(Maiba Нил, West, N.W.).--Flats. 
Strand, W. C., agents. 

(RE. EN I'S Park), Flats in Clarence Gate Gardens. Chas, Wall, 
Ltd., 4, Lloyd's Avenue, I. C., builders, 

(PiecApf V Cincves),- Buildings at corner of Coventry Street and 
Rupert Street. A. Pannell, 101, Fentiman Street, S. E., 
contractor. 

(Honssrv).— Primitive Methodist school-hall, in connection with 
Centenary Church. 

(St. BRIDE STREET, H. C.. ~ Alterations to No. 19 former offices of 
the Echo). Geo. Andrews & Co., 39, Craven Street, Lancaster 
Gate, W., builders. 

(BankIn.).—Commercial Inn to be rebuilt. 
Owners, 

(STRATUrOUuD, E.).—Coach and Horses Inn to be rebuilt. 

(Рас мкткаАр, S. E.). — Enlargement, Ac., of parish church (£5,000). 
Rev. Hugh Lambert Ogle, Vicarage Road, Plumstead. 

(Sowa Kensinoronx).—Hotel in Brompton Road. H. C. Clarke, 63, 
Bishopsgate Street Within, E.C., architect. 

(EpGwarkE ROAD, N.W- Rebuilding No. 431 for Hagger & Co., 
butchers, 567, Edgware Road. 

(Higu Srirgir v, N.W >`.— Shops. J. W. Falkner & Sons, Ossory Road, 
Old Kent Road, S. E., builders. 

(Win rECHAPEL).—R.C. schools (47,650). 
ton Avenue, E. C., architect. 

LONGTON (ST is.). -E. IU. to be installed in St. John's Church. 

MAIDENHEAD.- New © Ada Lewis“ wing to Maidenhead cottage hospital 
(41,5000. E. J. Shrewsbury, architect, Maidenhead, 

MICDLESBROUGH.—Extensions and alterations to * Hugh Bell" Council 
schools, J. M. Bottomley, Son, & Wellburn, architects, 28, 
Albert Road, Middlesbrouch. 

MALTON (Yorks.).—New grammar schools. W. Hall, secretary to the 
Governors, 


A. W. Street, 


Barnard & Co., 71 and 72, 


Messrs. Charrington, 


W. P. Ryan, Whitting- 


MANCHESTER.—Extensions to Ducie Avenue municipal schools (£5,000). 
(CLAVTON BID). Extensions to Home of the Little Sisters of the 
Poor i£10,C00,. O. H. Hill, architect, Manchester. 
(CHEETHAM HiLL).—New United Methodist church and schools. 
G. E. Tonge & Campbell & Fairhurst, architects, Lord Street, 
Southport. 

MARGATE (CIT TON VILLE. New bank premises for the London and County 
Banking Co. C. J. Reeve, architect, Grosvenor Place, Margate. 

MIDDLESBROUGH .- New railway stations at South Bank and Eston for the 
North-Linstern Railway Co. 

MONAGHAN (Co. Monacuany.- -New Post Office. W. H. Stephens & Sons. 
architects, 13, Donegall Square, Belfast, 

MYTHOLMROYD.- Rebuilding Upper Brierley Mill. John Riley, Mytholm- 
royd. 

NEWCASTLE-UNDER-LYME tiSrarrs.),—Villa residence in Clayton Read. 
T. Н. James, architect, 3, Brunswick Street, Newcustle-under- 
Lyme. 

OLDHAM (Royton) Extensions to Congregational Church (£1,600). T. W- 
Jenkins, architect, 25, Queen Street, Oldham. 

(Urrrna Мил, — New ring spinning mill. Viaduct Mill Co., Lul., 
owners, 
New mill projected, to be called“ The Mitre.“ 

PORTSMOUTH. Four villa blocks to be added to the Borough Ass lum 
(£24,000. Каке & Cogswell, architects, Prudential Buildings, 
Portsmouth. 

PRESTWICH.—Block of shops. Richards & Willan, builders, Scedley Park, 
Manchester. : 

New Primitive Methodist Church, 

REDHILL (Eartswoop).—Extensions to the Royal Asylum for Imbeciles 
(£6,000). 

ROTHERHAM iMrNxBonoven) New public hall and shops in Main Street. Mr. 
А. Lee, agent for Rev. R. Lee, Mexborough. 

ROYTON (near On, Haun. Congregational Church extensions and new class- 
rooms. Mr. Jenkins, Oldham, architect. 

ST. ANNES.ON-THE-SEA Laios) Extension of the Pub'ic Offices for the 
U. D.C. (41.000). Mr. Muirhead, architect, 

BCUNTHORPE :Liseso.—MHieher. Elementary. School and Pupil Teachers’ 
Contre for Lindsey C. C. Scorer & Gamble, architects, Banh 
Street Chatibers, Lincoln, 

SHEFFIELD (Witksrkyi.— Connel school premises (42,130). H. I.. Paterson, 
architect, 19, St. James! Street, Sheffield: J. & H. Wheen, 
builders, 37, Porter Street, Sheffield. 

(Maris Bribe- New Council schools iaccommodation, 400). 
Potter & Sandford, architects, 16, St. James’ Row, Shetheld, 
Extensive additions to Victoria Station (Great Central Railway). 

SMETHWICK.—New hospital in Holly Lane (£20,000). 

SOU THAMPTON.—New Petty Sessional Court at Alton. W. J. Taylor, 
county surveyor, The Castle, Winchester. 

SOUTHEND.—Congregational church, Rev. D. Ewart James, Chfftown 
Chureh, chairman of Building Committee. 

SOL THEND-ON-SEA (Sortu Curre BEA H). New Congregational schools 
and hall (r. 15%. Burles and Harris, architects: F. F. 
Woodhains, builder, Southend. 

SOUTH SHIELDS (West Hagrox),—New Wesleyan church premises (£1,250), 
T. A. Page & Son, architects, South Shields; A. Ridley, builder, 
South Shields, 

STOCKPORT (Ciintrey).—New church, “ St. Mary's.“ J. W. Swindells, builder, 
New Mills. 

SUNDERLAND.—New “Picture Palace,“ to be erected by Ralph Pringle. 

SWALWIELL (Co. Duritam).— New co-operative stores. Swalwell Co-cpera- 
tive Society, Ltd., owners, 

TINSLEY (Surgrvrirrpb).—Buildings for the Methodist New Connexion Church. 

UNSWORTH COLLIERY, WASHINGTON (Co, DvnHAM).—New Primitive 
Methodist Sunday schools (£1,000). J. W. F. Phillipson, architect. 
Neweastle-on-Tyne ; Robert Bruce, builder, New Washington. 

WESTCLIPF.—Convregational chureh. Rev. D. Ewart James, Cliftonian 
Church, chairman of Building Committee. 

WEYMOUTH .--Railway station, &c., for the London and South-Western 
Railway Co. Cleveland Bridge and Engineering Co., Lid. 
Darlington, contractors, 

WHITLEY BAY. -New pier, theatre, concert hall and pavilion. 

WHITWORTH (LiaNcs.—New doubling mill for the Dura Doub ing Co. (a new 
company). 

WIMBI. I. DON. — New church at the Pack (£5,600). 

WINDSOR.---New barrack block at the Victoria Infantry Barracks. H. B. 
Measures, director of barrack construction, War Cflices, 80, 
Pall Mall, S. W. 

YORK,-- New clothing factory electrically equipped to be established at Fulford 
by a Leeds firm. 

New secondary ¢chool for girls and pupil teachers’ centre for the 
T.C. Mr. Brierley, architect. 


Behaviour of Calcium Cyanamide on Storage.—A 
recent issue of the Chem iker Zeitung contained а short note by Dr. H. 
von Feilitzen, of Jonkoping, in Sweden, describing the manner in 
which the variety of calcium cyanamide made accordiog to the 
Polzeniusz process at Westeregeln is liable to deteriorate on storage 
owing to its hygroscopicity. Patents weretaken out some time ago 
by Polzeniusz for a process of making calcium cyanamide accord- 
ing to which the calcium carbide was mixed with a certain propor- 
tion of calcium chloride before being heated and treated with 
nitrogen. The effect cf this addition was to lower the temperature 
at which the calcium cyanamide was obtained, and generally to 
improve the conditions of manufacture. The calcium chloride, 
however, being only a kind of flux, remained unchanged in the 
finished material, and being an extremely deliquescent body, caused 
the calcium cyanamide to deteriorate on storage. This defect has 
already been mentioned and made the subject of patents. Herr 
O. F. Carlson, of Stockholm, indeed, has obtained protection (Eng. 
Pat. 15,445, July 7th, 1906, date claimed under International Con- 
vention February 28th, 1906) for a process of making cyanamide in 
the presence of one or more fluorides of an alkali or an alkaline- 
earth metal, with also, if desired, a sulphate of an alkali or an 
alkaline-earth metal. The object of these additions was distinctly 
Btated to be an avoidance of the defect of deliquescence when 
calcium chloride was used. The calcium fluoride acts in other 
respects like the corresponding chloride, and enables the reaction 
between the calcium carbide and the nitrogen to proceed at a lower 
temperature than it otherwise would. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot.—September 18th. Cable, troughing, and 
insulators for the U. D. C. for electric light extensions. See Official 
Notices ” to-day. 


Bohemia.—September 14th. The railway authorities at 
Prague require tenders for electrically-driven tools with motors 
varying from 5 to 12 н.р. 


Bristol.— Converters, switchgear and cables for the T.C. 
See Official Notices August 9th. 


Cardiff.—Scptember 14th. The Guardians invite tenders 


for provision of telephones, necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. А. J. Harris, Clerk, Union Offices, Queen's Chambers, 


Cardiff. 


Clonmel.—September 7th. Electric lighting of the 
District Lunatic Asylum. Section 1, suction-gas plant, engines 
and dynamos. Section 2, acczmulators, switchgear, mains, wiring 
and fittings. Section 3, buildings and foundations. See Official 
Notices” August 9tb. 


Croydon. — September 9th. Overhead material for Cor- 
poration tramways. See Official Notices“ August 23rd. 


Dart ford.— September 4th. Fire alarms and telephones 
at Gore Farm Hospitals for the Metropolitan Asylums Board. See 
" Official Notices August 23rd. 


Dublin. — September 9th. Cables for the Lighting Com- 
mittee. See Official Notices" August 23rd. 


Egypt.— November Ist. The Alexandria Harbour 
authorities require tenders for the construction of an electric power. 
station and for the following plant, to be worked by electric power: 
—Five transporters of large range ; five ditto of smaller range; six 
cranes of 4 tons each; 36 cranes of 2 tons сас; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 


Postes et Phares. 


Erith.—September 4th. Overhead mains extension for 
electricity supply for the U.D.C. See “Official Notices” 
August 23rd. : 


Farnworth (Bolton).—Proposed extension of local 
electricity works, or putting down of additional machinery. Mr. 
R. B. Leach, electrical engineer. 


Finchley.—August 31st. Surface condensing plant for 
the U. D.C. electricity works. See Official Notices“ August 16th, 


Finchley.— September 16th. Feeders, mains and other 
cables; network and joint boxes for the U.D.C. See “ Official 
Notices " August 16th. 


France.—The municipal authorities of Bergerac (depart- 
ment of Dordogne) have invited offers for the concession for 
the electric lighting of the town during a period of 30 years. 


Franee.—September 3rd. The Under-Secretary for 
Posts and Telegraphs, 103, Rue de Grenelle, Paris, requires tenders 
for electric cables in 12 lots, 5 of which consist in the remaking of 
old cables. Р 


France.—‘eptember 7th, Sth and 9th. The Post and 
Telegraph Department requires tenders (1) for 19 lots of electric 
cables, paper-insulated. Tenders by September 7th. (2) Galvanised 
iron square troughs, &., 17 lots. Tenders by September 8th. 
(3) Iron and steel accessories for telegraph and telephone construc- 
tion. Tenders by September 9th. Particulars may be obtained 
from the Under-Secretary, 103, Rue de Grenelle, Paris. 


Llandudno.— September 2nd. Supply and erection of 
battery, booster, &c., for the pier company. See Official Notices“ 
August 9th. 


L. C. C.— October 8th. Three electrically-driven boiler 


feed pumps (each 9,000 gallons per hour capacity) for the East 
Greenwich tramway generating station. See Official Notices” 


to-day. 


London (G.P.0.).—September 9th. Creosoting red fir 
telegraph poles for the G.P.O. 8. C. Hooley, Controller of Stores, 
Bedford Street, W.C. 


Manehester.— September 7th. Laying underground 
telephone pipes, &c., for the Corporation. Specifications from the 
City Surveyor's Office, Town Hall (two guineas). 


New South Wales.—September 25th. The Postmaster- 
General requires tenders for 12 tors of hard-drawn copper wire 
(200 lb. per nile); 4 cwt. copper binding tape (150 lb. per mile), 
55, wide: 4,000 best large white porcelain insulators; 3,250 tallow- 
wood cross-arms, 3 ft. 10 in, with end bolts complete. ‘Tenders to 
G.P.O , Sydney, by September 25th (by wire). 


New Zealand.—The T.C. of Napier requires tenders for 
a complete electric lighting, tramway and power installation. 


Oystermouth.— The U. D. C. is inviting applications from 
those willing to establish an electrical undertaking there. See 
“ Official Notices“ August 9th. 


Paris.— October 24th. The Municipal Waterworks 
Department (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four sets 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cuhic metres of water per day into either of two reservoirs, 
or 20,000 cubic metres into both at the same time; (2) and one 
reserve set; () 10 boilers in two groups of three and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Portugal,—September ith. The Camara Municipal do 
Concelho de Ovar is inviting tenders for the supply of electric light 
for the public and private light ing of Ovar. Conditions at once from 
the Bureau of the Camara Municipal do Concelho, Ovar. — Por 
of Trad Journal, 


Queensland.—September 9th. The Deputy Postmaster- 
General requires tenders for the supply of lead - covered 
paper-insulated telephone cable, also various post and tele- 
graph stores, telegraph and telephone instruments, parts, &c. 
Specifications of the above, and of a number of other contracts for 
telegraph and telephone material, may be inspected at the оћісе of 
the ELECTRICAL REVIEW. 


Queensland.—September 30th. The l'ostmaster-General 
requires tenders at Brisbane by September 30th for telephones, 
Leclanché cells, coin attachments, Edison-I.alande cells, resistance 
coils, battery pole changers, operator sets, &c. Specitications may 
be seen at the offices of the ELECTRICAL REVIEW. 


South Africa.—The Vr / is and South African Export 
(Gasite says that the East London Municipality has instructed 
its London agents, Messrs. Dyer & Dver, Ltd., 17, Aldermanbury, 
E.C., to obtain fresh tenders from British firms for the tramway 
material required in connection with the extension of the local 


tramway system. 
The Durban Municipality will shortly be in the market for rails 


and other tramway material. The London agents are Messrs. 
Webster, Steel & Co., 5, East India Avenue, Е.С. 


Salford,— Tenders will shortly be invited by the Tram- 
ways Committee (Mr. G. W. Holford, general manager) for cars of 
the single-truck double-deck type, with covers. 


South Australia,—January 8th, 1908. Опе common 
battery switchboard and 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
tions can be seen at the Commonwealth Office, 72, Victoria Street, 


S. W. 


Southampton. — The Corporation requires sundry under- 
ground cables, conduits and earthenware troughs. See ''Otlicial 
Notices” August 23rd. 


Spain.—The municipal authorities of Mollet (province 
of Barcelona) have invited tenders for the concession for the 
electric lighting of the town. 


Sweden,—September 15th and October Ist. The General 
Direction of the Canal and Waterworks at Trelhattan, Sweden, are 
inviting tenders until September 15th, for the supply and erection 
of turbines of 10,000 H.P.; and until October 1st for three 350-K W. 
continuous-current dynamos, a 4,500-ampere-hour battery of accu- 
mulators, four three-phase alternators of 11,000-kilovolt-ampere 
capacity, 12 relays, regulators, switchboards, &c. 


Swinton and Pendlebury, — September Sth. E. I. 
wiring for the council offices and public baths at Swinton, and the 
Town Hall at Peudlebury, for the U.D.C. See “ Official Notices” 


August 23rd. 


Vietoria.—October 8th. Eleven sections of branching 
system metallic circuit switchbcard for Melbourne Central Exchange. 
Specifications may be seen at the offices of the ELECTRICAL REVIEW. 


Victoria.— January 7th, 1908. The Postinaster-General 
requires tenders for 11 sections of a common-battery switchboard 
and 3,000 subscribers' telephones and other apparatus for the tele- 
phone exchange at Windsor. 


Worksop.—September 4th. Low-tension cables, joint- 
boxes, &c, for the U.D.C. See '' Official Notices" August 23rd. 
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CLOSED. 


Bristol.—The tender of Messrs. Bruce Peebles & Co., 
Ltd., for two 500-K w. and one 300-kw. Peebles-La Cour motor- 
converters has been recommended for acceptance by the Electricity 
Committee. 


Bury St. Edmunds,—The T.C. has accepted the tender 
of Messrs. Heenan & Froude, Ltd., for the supply of a refuse des- 
tructor at the E.L. works, at £2,270. 


Dublin.—At the last meeting of the Corporation, the 
report of the Lighting Committee recommending the tender of 
Messrs. Ferranti, Ltd., for sub-station switchboard, at £2,068, and 
feeder panels, at £340, and the tender of the British l.lectric 
Transformer Co. for transformers, at £2,320, for acceptance, was 
adopted. В 


Ferryhill.—The P.C. has accepted the tender of Mesers. 


Bolckow, Vaughan & Co., for an E.L. installation for the streets at 
Dean Bank. 


Gainsborough.—The C. D.C. has accepted the tender of 
Messrs. Meldrum Bros., Ltd., for the supply of а refuse destructor, 
at £2,197, this including £210 for an engine and dynamo supplied 
by Meesrs. Marshall, Sons & Co., Ltd., of Gainsborough. Horsfall 
Destructor, Ltd., tendered at £2,120. 


Southend.— The E.L. Committee of the T.C. has recom- 
mended the acceptance of the tender of Messrs. Ledward & Beckett 
for a Ledward's evaporative condenser of a capacity of 60,000 lb. 
per hour, at £7,443. 


Stevenston.—The Mirrlees Watson Co., Ltd., of Glasgow, 
have just securcd an order from Messrs. Nobel's Explosives Co., 
Ltd., Stevenston, for a complete installation for the utilisation of 
exhaust steam from high-speed reciprocating engines. The instal- 
lation will consist of a Rateau Brown-Boveri turbo-generator, with 
& barometric counter-current jet condensing plant and cooling 
tower, together with the various accessories. 


FORTHCOMING EVENT. 


Wednesday, September 4th.—At Sheffield. 


Annual general] mecting of the 
Institution of Mining Engineers. 


NOTES. 


Making Cotton Resemble Wool.—The German papers 
have recently described a so-called electrolytic process for making 
spun or woven cotton into a good imitation of wool orcloth. The 
process consists in dissolving one part of common salt and two parts 
of washing soda in water £o as to obtain a solution having a specific 
gravity of from 1:015 to 1020. This liquid is brought into a con- 
venient vessel, raised to a temperature of 37° C , and submitted to 
electrolysis with a direct current of, according to the size of the 
vessel employed, from 5 to 500 amperes at from 75 to 500 volts. 
Into the electrolyte is first plunged a mass of wool or woollen 
fabric.. During the passage of the current the wool undergoes a 
very thorough cleansing process, acquiring a remarkably soft and 
velvety touch. When all the dirt and natural grease have been 
removed, the wool is withdrawn from the liquid and the solution is 
run into a special vessel, where it is allowed to settle. When it 
has become clear it is returned to the electrolysing cell, the current 
is turned on as before, and an appropriate quantity of cotton is put 
in and allowed to remain there for from 15 to 20 minutes. Dy this 
treatment (so it is said) the cotton is brought to resemble wool in 
appearance, absorbing a certain quantity of the wool grease and 
animal matter. The finished cotton can then be mixed with wool, 
carded, spun into yarn, and used in the preparation of numerous 
articles of every-day use, e.g., stockings, curtains, carpets. If pre- 
ferred, similar goods can be prepared from the treated cotton by 
itself. 16 is claimed that the cotton acquires a good deal of 
strength; and, indeed, that a fabric composed of one thread of 
wool with two of the treated cotton is practically equal in quality 
to a fabric composed of two threads of wool and one of ordinary 
cotton. The fabrics are soft and smooth, and are said to wear 
bstter than ordinary untreated material. We cannot help thinking, 
however, that the process sounds somewhat far-fetched. 


Russian Taxation of Electric Light and Gas.— 
It was mentioned in this journal some time ago that the Russian 
Government had under consideration a scheme for the imposition 
of an excise tax on the consumption of electrical energy and gas for 
illuminating purposes, The question, which was referred to a 
Government commission for investigation, has already been dealt 
with in Italy and Spain, which have raiscd revenue from such 
sources for several yeara past. It appears from the report of the 


Commission, that one of the principal objections put forward 
against the proposed tax has been on behalf of various industrial 
associations, which contend that the projected impost would tend to 
check the development of electric lighting in Russia, where this 
method representa 39:8 per cent. of the total lighting, as compared 
with 50'6 per cent. for petroleum and only 9°6 per cent. for gas. 
The Ministry of Finance, however, point out that such imposts as 
levied abroad have in no way prevented the extension of elec- 
tricity. In Italy a law was paesed on August 8th, 1895, levying 
& tax on electrical energy and gas used for private lighting and 
heating, but their use for street lighting, motive power purposes, 
and for industrial heating is exempt from the tax. The tax is 
imposed according to the quantity of energy and of gas actually 
consumed, and it has to be paid by the producers and euppliers, 
who are, however, authorised to recover the amount from the con- 
sumers. As shown by statistics, the tax has not hampered the 
development of the lighting industry in Italy, where it yielded 
£38,000 in 1896-7, £66,000 in 1899-1900, and £88,300 in 1901-2, 
although figures for later years are not readily available. The 
question was taken in hand at a later date in Spain, and a pro- 
visional law passed on June 28th, 1898, was made definite in March, 
1900. This law placed a tax on electrical energy for ligbt- 
ing and also on gas and carbide of calcium used for lighting and 
heating purposes. The payment of the tax is made by consumers, 
who hand the amount due over to the supply works, which thus 
act as collectora for the Goverument, and receive for the work 
of collection 3 per cent. of the sum payable to the State. It is 
proposed by the Russian Ministry of Finance to levy the tax 
according to the Italian system, and at the rate of 4 copecks 
(1d.) per Kw.-hour of electrical energy consumed, and 4 copecks 
per 100 cb. ft. of gas for lighting. The electric and gas supply 
works will charge the tax to consumers and show separately on 
the invoices the amount due for this purpose. It is proposed to 
introduce the tax at the beginning of next year, although the 
Government Commiseion suggest the desirability of levying only 
2 copecks per kilowatt-hour instead of twice this sum as contem- 
plated by the Ministry of Finance. 


Q. E. D. 


Наз it ever been your kismet 

‘long your engineering road 

To equip, p'raps run some station, 

Mill or shipyard installation 

With a jerky, changeful load ? 
Let's compare! 


Cranes and sawmill, traction, haulage, 
Pumps and heavy tools on top, 
Ілпе demand по estimating, 
Intermittent, fluctuating, 
Lamps alight all o'er the shop— 

How prepare ? 


Row of boilers in commission, 
Coal consumption very steep, 
Where with averaged load quite clearly 
Half the number boilers merely, 
Easily could deal, and keep 
Steam to spare. 


Generator sets are piled on, 
Run 'twixt no load and extreme, 
Never know what peaks are trapping, 
Wouldn't do to be caught napping ; 
Costly business to redeem 

Wear and tear! 


Lights are awful, incandescenta 

T witching past all toleration ; 

Arcs for ever pumping badly, 

Staff's and workers’ comments sadly 

Jeopardising their ral vation— 
Sheer despair 1 


Waste and troubles such as these 

(Riddance well worth praying for) 

Far from mere hallucinations 

Are conspicuous facts in stations 

Where they're tied up somehow, or 
Don’t care. 


Storage Battery with Shunt-Booster 
Can put right what is amiss; 
Brought our costs down in a hurry, 
No more ructions, no more worry, 
Wrought this metamorphosis 

Fair and square. 


Wish we'd seen our chance years sooner, 
And installed this combination, 
Would have saved much treasure shining ! 
Still, there's no sense in repining— 
Moral: Of procrastination 

Do beware." L. BROEKMAN. 

Crossing Niagara.—The City of Buffalo is supplied with 
electrical energy not only from two power stations on the American 
sideof the Niagara Falls, but alsofrom one on the Canadian side. The 
latter has recently been put in operation, and the Electrical World 
describes the novel system adopted for carrying the power cables 
across the river at Buffalo. The pressure is 22,000 volts, and there 
are two three-phaee lines, 16 miles long, from the power station on 
the Ontario side of the Falls to a point opposite the terminal 
station in Buffalo. The distance between the supporting towers could 
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not be made less than 2,192 ft., and the minimum clearance per- 
missible at the lowest point of the span was 131 ft. The heavy 
weight of copper cables would have necessitated very strong towers, 
while with aluminium cables the lower tensile strength imposed 
the use of a greater sag, and, therefore, higher towers. Further, 
tbe wide range of temperature 'entailed great variations in the sag, 
and with a deep sag there was supposed to be danger that the 
cables would swing into contact with one another during high 
winds—we say supposed, because doubt has recently been thrown 
upon the possibility of this contingency. In the event aluminium 
cables were adopted of 506,000 circular mils, each cable consisting 
of 61 strands; there are three circuits (one being & spare), each 
consisting of three cables supported at the corners of an equilateral 
triangle of 15 ft. side, with apex uppermost. The towers nearest 
the river are 212 and 215 ft. high respectively, and on the Canadian 
side there is an additional span of 1,668 ft., the third tower being 
104 ft. high. At each of the terminal towers the aluminium con- 
ductors are dead-ended on electrose bobbin insulators connected 
with steel cables; the latter pass over large sheaves, and carry at 
their lower ends counterweights weighing 4,300 lb. each. By this 
means a constant tension in the span is ensured, providing for 
expansion and contraction and for storm stresses. The connection 
with the line is made through aluminium cable drop leads clamped 
to the span cables. At the intermediate tower the cables are 
interrupted, the ends being connected by steel chains 25 ft. long, 
which pass over saddles on the tower, insulated by electrose 
insulators, A slack cable of aluminium passes over the saddle 
connecting the span cables, while the chain carries the weight of 
the spans, and also relieves the conductors of the vibration and 
friction which might injure them. 

The electrose insulators аге a type which has been used by the 
Niagara Falls Power Co. for over four years, with satisfactory 
results for voltages up to 24,000 volts. They cost nearly twice 
as much as porcelain. 


Live Rail Accidents in 1906.—It is satisfactory to 
find that the development of electric traction on the railways of 
this country is not being accompanied by a corresponding increase 
in the number of persons killed and injured through coming into 
contact with live raile. This conclusion is fcunded upon the 
statistics contained in the Board of Trade report on railway 
accidents for the year 1906. The report itsclf states that accidents 
of the live rail class have become less frequent than they were 
when electrical working was first introduced, and when the special 
danger which it involves was unknown. One reason for the im- 
proved state of affairs is afforded by the fact that precautions have 
been taken by covering the live rail at exposed places, by the use 
of better fencing and by the posting of warnings. The following 
table summarises the live rail accidents which took place in 
1906 :— 


Persons Persons 

killed. injured. 
City and South London — 1 
Lancashire and Yorkshire 1 7 
London and South Western .. — 1 
Metropolitan ... — 3 
Metropolitan and Great Central Joint — 1 
Metropolitan & Great Western Joint — 1 
Metropolitan District... 1 1 
North-Eastern.. 2 6 
Total 4 21 


The total includes one railway employé killed and 10 injured, 
whilst injuries were received by one passenger and by two persons 
on business. The remaining three fatalities and eight persons 
injured were trespassers on the railways, notably on the electrical 
sections of the North-Eastern Railway. The figures for 1906 com- 
pare with two persons killed and 18 injured in 1905 and with 
eight persons killed and 20 injured in 1904, when only three of the 


above-mentioned railways were using electric traction. In addition 


to the cases already recorded, it appears that 16 railway servants 
and a person on business were injured by electric shock and burns 
not caused by direct contact with the live rail, and four persons 
were injured, one case leading to a fatal result, in gencrating 
stations associated with the railways in question. 


The Manufacture of Carbon Tetrachloride.—It is in- 
teresting to note that carbon tetrachloride is now manufactured by 
an indirect electrical process, and this fact bas probably had a large 
influence on the cheapness of this commercial product. It is well 
known that chlorine gas reacts with hot carbon bisulphide to pro- 
duce the above-mentioned substance, and this reaction is consider- 
ably accelerated by the presence of sulphur dichloride. To secure 
a good even flow of chlorine gas the use of an electrolytic cell is 
to be recommended, which produces at the same time both caustic 
alkali and the product specially required. Both these substances 
are then utilised in the production of carbon tetrachloride. One 
of the best cells for this purpose is of the McDonald type. A 
battery of 75 such cells produces 1,500 Ib. of chlorine gas per day 
and the same amount of caustic scda. 

A direct method of producing this valuable solvent has been 
patented quite recently, and this appears to be quite feasible. 
The reaction rests upon the direct introduction of bleach and 
carbon into the vicinity of a strong electric current, the gas pro- 
duced being condensed to remove the liquid products. In this 
manner the electric current supplies the energy necessary fcr the 
chemical change.— Electrochemical and Metallurgical Industry, Vol. 
У, No. 7. 


Educational Notes.—(GraAscow.—The Calendar of the 
Glasgow and West of Scotland Technical College for 1907-8 is one 
of the largest volumes of this kind that we have seen, containing 
418 pages. It gives particulars of the various courses of study, 
and a brief account of the equipment of the laboratories. Prof. 
Magnus Maclean, D.Sc., is at the head of the Electrical Engineerir: 
Department. During the session 1906-7 548 students attended the 
day classes, and 4,381 the evening classes at the College. In Elec- 
trical Engineering there were 120 day students and 734 evening 
students. 

University or Lonpon.—We have received the programme of 
University College for the session of 1977-8. In our last issue we 


described the extensive improvements and alterations which have 


been effected in the accommodation for students at this College. 
The programme gives full particulars of the courses of study, fees, 
scholarships, and other matters. Prof. J. A. Fleming, F. R. S., is the 
head of the Electrical Engineering Department. 


Electric Shock Fatality.—An inquest was held at 
Marley Hill on 23rd inst. into the death of Joseph Ыта (W. 
which occurred at Marley Hill Colliery on ?1st inst. Mr. R 
Berkley, who represented the owners of Marley Hill Coen. 
stated that the deceased was engaged in looking after an electric 
pump, and received an electric shock, which caused death. The 
jury returned a verdict of “ Accidentally killed by his hand coming 
in contact with the bar of the switch-box whilst working an esl ric 


pump." 


Variation of Manganin Resistances.—In a paper 
read before the American Physical Society (reproduced in the 
Electrical World), Messrs. E. B. Rosa and H. D. Babcock give an 
account of an extended research carried on at the Bureau of 
Standards, on the variatiors which have been observed in the 
resistance of manganin resistance coils. These variations are 
negligible in the case of coils of 1 ohm cr less, but become very 
important in coils of higher values, which are wound with finer wire. 
It was found that the resistance rose to a maximum in thé summer, 
and returned to н minimum in winter, the variation amounting to 
from 15 to 25 parts in 100,000. "This took place whether the coils 
were kept in air or in oil, and was nct due to temperature changes. 
Experiments were made to determine the effect of atmospheric 
humidity upon the coils, with the result that the authors traced 
the phenomenon to the absorpticn of moisture from the atmos- 
phere by shellac, in which the wire is deeply embedded. The 
shellac expands, stretching the wire and thus increasing its 
resistance. Dipping the coils in melted paraftin afforded a com- 
plete cure for the trouble. Sealing them in test tubes was also 
effectual, but immersion in oil did not give protection, for the oil 
absorbed moisture and transmitted it to the coils. Curves are - 
given in the paper showing markedly the effect of intentional 
variations in the environment of various coils, and contrasting with 
this the constancy of coils keptin an atmosphere of unvarying 
humidity. Coils protected by paraffin, whether tirst shellacked or 
not, showed practically no change, certainly not more than 1 part 
in 100, 000, in several months. The paratün should be of high 
melting point, free from dirt and acid. 


Heroult Electric Steel Process.—The following is a 
description of the method in use at one of the largest furnaces now 
in existence. Steel is made in an open-hearth furr.ace of a capacity 
of 25 tons, and is then refined in an electric furnace, 4 tons ata 
time, the daily output being 60 tons. In the ¢ lectric furnace the 
treatment is complete in 14 hours. From very exact tests the 
following details have been compiled:—200 kilowatt-hours are 
sufficient for treating a charge of 5 tons if the over-oxidised metal 
is supplied directly from the open-hearth furnace in a molten 
condition. If the price of the kilowatt-hour is assumed to be one- 
half cent.— which is possible in many steel works—the total 
electrical energy necessary for the treatment of 5 tons of steel does 
not exceed 4s., or about 20 cents per ton. If, however, the charge 
is introduced in a cold condition, the energy consumption rises 
enormously, and it becomes necessary to work alongside an cpen- 
hearth furnace. Since in the Hcroult furnace the current passes 
from one electrode into the slag on the top of the metal, through 
the slag and out of it into the second electrode, it is important that 
the arcs should be playing properly between the electrodes and the 
slag. Ifa rod of steel in contact with the molten mass is connected 
to two outside circuits, either of which leads to one electrode, and 
contains one voltmeter, then each voltmeter is jn shunt with its 
electrode, the arc and the fused metal, and indicates whether there 
is the proper valtage between the electrode and the metal. The 
indication of the voltmeter may be directly appiied to automatic 
regulation of the position of the electrodes by electromagnetic 
means,—Flectruchemical and Metallurgical Industry, Vol. V, 
No. 7. 


Parliamentary.—The following have received the Royal 
Assent :— 


Aberdeen Corporation Electricity Act. 
Oxford and District Tramways Act. 
L.C.C. (Tramways and Improvements, Act. 


Sports.—The British L.M. Ericsson Manufacturing Co., 
Ltd., of Beeston, Notts, held their second annual sports on Saturday 
last at Beeston. There was a large and enthusiastic gathering. and 
at the conclusion of a successful programme the visitors were further 
entertained until dusk with an open-air concert, rendered by Messrs. 
Humber's prize band and a company of vocal artists. 


852 THE ELECTRICAL REVIEW. Vol. 61. No. 1,553, Асасвт 30, 1907. 


‘} Appointments Vacant.—A man for repair and testing 
of electrical instruments, &c., is required for the Royal Navy Yard 
at Gibraltar (59s. 6d., with quarters); electrical engineer for the 
Walsall electricity undertaking (£400). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engincers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
ELzorBICAL RV posted as to their movements. 


Central Station Officials.—Mr. A. WYLIE, the Walsall 
borough electrical engineer, has just accepted an important 
appointment in Auckland, New Zealand, where he will proceed in 
the course of a month for the purpose of laying down a compléte 
new installation for the city of Auckland. Mr. Wylie has held his 
present position in Walsall for upwards of 12 years—from the 
inception of the electrical undertaking in the borough. 

Mr. H. B. Wooprorp, a member of the staff of the Isle of 
Wight E.L. Co., has secured an appointment at the Bhanghai 
Municipal E.L. Works, China, and sails on September 30th. 

The Huddersfield T.C. has appointed Mr. HILTON WALKER as 
engineer-in-charge at the electricity works. 

Mr. ARTHUR E. WirxiNs has resigned his position as electrical 
engineer to the borough of Monmouth, and is going to practise in 
Dublin as an electrical engineer and contractor. He is taking a 
former pupil (Mr. S. Н. Вокрем) into partnership with him. 


General.—On July 18th, at Sydney (N.S.W.), Mr. 
Ғеном, опе of the late Government Railway Commissioners, was 
presented with an address and a silver tea service, on his retire- 
ment from that position. Mr. Fehon is in his 74th year, and has 
been appointed to chairman of the Royal Commission on Forestry. 
He had seen some 56 years’ service in connection with railways, 
and 19 years ago was appointed to the Sydney Department of 
* Railways, во that it ie, of course, during Mr. Fehon's period of 
office that so much important work in connection with the elec- 
trification of the tramways has been carried through. 

Mr. JOSEPH BERLINER, the former owner of the Telephonfabrik 
J. Berliner, of Hanover, and the general director of the company 
since its formation, has recently retired from this position in con- 
sequence, it is stated, of differences with the other directors. It 
. appears that before the death of the vice-chairman of the company, 
the latter was controlled by German interests, but the decease of 
that gentleman has thrown his shates on the market. These have 
been acquired by Austrian interests, and the Vienna directora now 
control a majority of the shares in the Hanover company. * 

We learn that Mr. W. Н. BoorH hopes to be back at his office, 
2, Queen Anne's Gate, S. W., in September, on his return from 
the U.S.A. and Canada. 


NEW COMPANIES REGISTERED. , 


Dublin and Central Ireland Power Syndicate, Ltd. 
(3,228).—This company was registered in Dublin on August 16th, with a capital 
of £10,000 in £1 shares, to carry on in Dublin, County Kildare, king's County, 
Queen's County, and elsewhere, the business of an electric power and power 
gas supply company in all its branches. The first subscribers (each with one 
share) are:—E. Dutf, Woodville Grange, Granard, County Longford, 
engineer; A. E. Mills, Marietta, Sandycove, County Dublin, civil engineer; J. 
Sturgeon, 36, Hollyshaw Lane, Whitkirk, near Leeds, civil engineer; T. Tom- 
linson, 16, Beresford Place. Dublin, civil engineer; J. T. Sturgeon, 36, 
Hollyshaw Lane, Whitkirk, near Leeds, civil engineer; S. Geoghegan, The 
Grove, Killiney, County Dublin, engineer; and Н. Nelson, 4, South Parade, 
Leeds, solicitor. The number of directors is not to be less than three or more 
than seven; the first are E. J. Duff, A. E. Mills and J. Sturgeon ; remuncration 
as fixed by the company. Registered office, 7, Westmoreland Street, Dublin. 


Lighting and Heating Trust Co., Ltd. (94.687).—This com- 
pany was registered on August 23rd, with a capital of £10,000 in £1 shares, to 
carry on, assist in and promote lighting, heating and other industries and under- 
takings, to act as trustees for the holders of debentures, bonds or dcbenture 
stock and as attorneys for the investment, loan, payment, transmission and 
collection of money, to subscribe for, underwrite, issue, hold, deal in and 
convert stocks, shares and securities, &c. The first subscribers (each with one 
share) are: G. С. R. Harvey, St. Chads, Strawberry Hill, Middlesex, secretary ; 
R. G. Pollock, 1, Church Court, Clement's Lane, E. C., solicitor: D. J. McIntyre, 
„ Risca,” Honor Oak Park, philatelist; W. J. Poole, 14, Dean Street, Islington. 
clerk; J. W. Walker, 85, London Wall, E. C., accountant; W. J. Walker, 85, 
London Wall, E. C., clerk; W. P. Ford, 85, London Wall, E. C., broker. No 
initial publie issue. The number of directors is not to be less than three or 
more than five; the subscribers are to appoint the first; qualification, £100 
shares or stock; remuneration (except managing directors), £100 each per 
annum, with £25 extra for the chairman, and 5 per cent. of the surplus protits 


after 10 per cent. is paid on the ordinary shares, divisible (such percentage not 
to exceed £2,500 in any year). 


Huggett & Worthington, Ltd. (94,634).—This company was 
registered on August 10th, with a capital of £500 in £1 shares, to £cquire the 
business of electrical and mechanical engineers and contractors carried on by 
H. P. S. Hugcett and W. T. Worthington at 55, Bridge Street, Warringtcn, as 
"Huggett & Worthington,“ and to carry on the sameand the business of manu- 
facturers of and dealers in electrical plant, engines, vehicles, fittings and appa- 
ratus, &c. The first subscribers (each with one share) are :—H. P. S. Hugeett, 
р, Bridge Street, Warrington, electrical engineer; Mrs. E. Huggett, 85, Bridge 
Street, Warrington; W. T. Worthington, 85, Bridge Street, Warrington, elec- 
trician: T. Proud, 1, Mill Street, Warrington, accountant; W. A. Proud, Biny- 
stones, Frodsham, bank actuary; E. Macaulay, 579, Knutsford Road, Warring- 

ton, uecountant; and J. A. Brookes, Darlington Lodge, Warrington, clerk. No 
nitial public issue. Table A” 1nainly applies. 


— 


Magnetic Clutches, Ltd. (6,614).— This company was regis- 
tered in Edinburgh on August 24th, with a capital of £20,000 in £1 shares, to 
acquire from Harry W. Ravenshaw, V. G. Middleton and W. E. Townsend 
certain patents for the manufacture of magnetic clutches and change speed 
gears, and to carry on the business of manufacturers, proprietors, agents and 
brokers of and dealers in, motor-cars, vans, motor-lorries, motor-boats and 
other public or private conveyances, «c. The first subscribere (each with one 
share) are :—J. T. Townsend, 19, Huntly Gardens, Glasgow, distiller; W. E. 
Townsend, 21, Rutland Square, Edinburgh, engineer; F. P. Anderson, 1, Lyne- 
doch Place, Edinburgh, chartered accountant; A. Barr, Caston Street. Annies- 
land, Glasgow, engineer: W. Mackinnon, 84, West George Street, Glasgow, 
chartered accountant; A. Morrison, 34, West George Street, Glasgow, clerk ; 
and J. Harvey, 224, West Strect, Glasgow, engineer. The number of directors 
is not to be less than two or more than seven: the first are J. T. Townsend, 
W. E. Townsend and W. Mackinnon; qualification, £500; remuneration as 
fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Dolter Electric Traction, Ltd. (London) (70,261).—Parti- 
culars of £50,000 5 per cent. debentures created by resolution of June 27th, 1907, 
have been filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Propert 
charged: the company's undertaking and property, present and future, includ- 
ing uncalled capital. No trustees. 


Tyer & Co.. Ltd. (56,760).—' This company's annual return 
was filed on June 23rd, when 22,007 shares had been taken up out of a nominal 
capital of £25,000 in £1 shares. £1 per share has been called up on 2,007 and 
£2,000 has been received, leaving £7 in arrears. — £20,000 is considered as paid 
on the remainder, Mortgages and charges: Nil. 


South African Lighting Association, Ltd. (27,609).—' This 
company's annual return was tiled on July 3rd, when 8,000 shares had been taken 
up out of a nominal capital of £100,000 in £10 shares, 410 per share has been 
called up on 7,895 and £78,950 bas been received. £1,050 is considered as paid 
оп 105. Mortgages and charges: £30,000. 


D. Santoni & Co. (1906), Ltd. (electrical and general 


engineers, London), (89,277).—Issue on August 8rd of a debenture for £110, 
part of series created May 31st, 1907, to secure £2,750, charged on the com y's 
undertaking and property, present and future, including uncalled capital, No 
trustees. Previously issued of same series: £2,640. 


Robertson Electric Lamps, Ltd. (39,316).—This company’s 
annual return was filed on August 8th, when 4,500 shares had been taken up out 
of a nominal capital of £50,000 in £10 shares: £44,000 has been received, and 
£1,000 is considered as paid. Mortgages and charges: £10,000. 


Rowland Barnett & Co., Ltd. (40,774).—This company’s 


annual return was filed on July 20th, when 5,503 shares had been taken u 
out of n nominal capital of £20,000 in £1 shares; £509 has been receiv 
and £5,000 is considered as paid. Mortgages and charges: £1,346. 


London United Tramways, Ltd. (71,844).—Memoranda of 


satisfaction in full ( of a second debenture dated November 28th, 1906, to 
secure £300,000, and (b) of an agreement to issue debentures, dated May 10th, 
1907, securing an indefinite amount, have been filed. 

A second mortgage debenture dated August 16th, 1907, to secure £300,000, 
has been registered. Property charged: The company’s undertaking and 
assets, including uncalled and unpaid capital, but excluding certain building land 
adjoining the company's Fulwell depot, and the Troy Town property at Brent- 
ford, and lands, tenements, and hereditaments already acquired or to be 
acquired in connection with street or rond-widenings and improvements, 
subject to the first mortgage debenture stock. Holders: Parr's Bank, Ltd., 
Bartholomew Lane, E.C. 


County Electric Traction Co.. Ltd. (75.553) .— This com- 
pany's annual return made up to December 31st, 1906, was filed on June 
81st, 1907. 1.050 shares have been taken up out of a nominal capital of 
£3,000 in £1 shares. 17s. Cd. per share has been called up, resulting in the 
receipt of £537 10s, 4381 58. remains in arrears. Mortgages and charges: Nil. 


Chepstow Electric Lighting and Power Ce., Ltd. (70,646). 
— This company's annual return was filed on August 26th, when 5,410 shares 
had been taken up out of a nominal capital of £10,000 in £1 shares. £1 per 
share has been called up on 1,505, resulting in the receipt of £1,437. £68 
remains in arrears. 3, 905 shares are considered as fully paid. Mortgages and 
charges: £1,000. 


CITY NOTES. 


Charing Cross, Euston and Hampstead Railway Co. 


Tue report for the half-year ended June 30th, states that the capital 
expenditure during the period amounted to £547,860. The work 
of construction having been substantially finished the directors 
thought it desirable that the railway should be opened for public 
traffic before the final completion, and an arrangement was 
accordingly made with the contractors, the Underground Electric 
Railways Co. of London, Ltd., which enabled the railway to be 
opened before it was handed over by the contractors. By this 
arrangement the contractors take all receipts and make all pay- 
ments from the day of opening up to June 30th last, they paying 
the interest at the rate of 4 per cent. per annum on the issued 
debenture stock for the same period. The railway was opened for 
public traffic on Saturday, June 22nd, 1907. Upwards of 140,000 
people availed themselves of this invitation to make free use of 
the line throughout the day, and were afforded the opportunity of 
becoming familiar with the route. A very frequent train service is 
being run from Charing Cross to Golder's Green, and from Charing 
Cross to Highgate. Through bookings are now in operation with 
the Baker Street and Waterloo, the Great Northern, Piccadilly and 
Brompton, the London and North-Western, the Midland, the South- 
Eastern and Chatham, and the City and South London Railways, 
ard on September Ist through bookings will commence with the 


1 
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Central London Railway, which will create a new through route to 
the City, vid Oxford Street, ia addition to the existing route, vid 
Euston and the City and South London Railway. Prior to the 
opening of the railway, Sir George 8. Gibb was electei a director 
and chairman of the company, and Lord George Hamilton, 
Sir Algernon West, and Mr. W. M.Ackwortb, were elected 
directors. | 


Baker Street and Waterloo Railway Co. 


TuE directors’ report for the half-year ended June 30tb, 1907, says 
that the expenditure on capital account during the period amounted 
to £54,865. The gross receipts on revenue account were £63,452. 
The working expenditure, including rates and taxes, has been 
£42,128. The passengers carried since the opening of the 


railway have been ав follows :— 
Number, including 
estimated journeys by 
season ticket holders. 


Half-year ending Топе 30th, 1906 (16 weeks)... 3,006,276 
December 31st, 1906 ЄР «ва kat 6,799,895 
June 30tb, 1907 9,936,995 


The balance of £6,745 at the credit of the net revenue account 
has been carried forward to next half-year, and will be available 
for increasing the dividend on the preference shares from 3 to 4 per 
cent. if the net profits of the next half-year with the amount во 
carried forward are sufficient to pay the higher dividend. The 
directors have decided to postpone the commencement of the con- 
etruction of the Paddington extension, and an agreement with the 
Underground Electric Railways Co. of London, Ltd., dealing with 
this matter will be submitted to the shareholders for approval at 
the meeting. The agreement also defines the liability of the 
Underground Electric Railways Co. of London, Ltd., for interest 
and administration expenses, by providing that they shall be 
deemed to have undertaken and shall undertake to guarantee the 
payment of debenture interest, and also a dividend at the rate of 
3 per cent. per annum on the share capital, until the postponed 
works mentioned in the agreement, including the Paddington 
extension (unless such works or any of them are meanwhile aban- 
doned by the company), are ready for opening for trafü:. The 
report refers with regret to the death of the chairman, Mr. 
Theodore J. Hare, and that of Sir Benjamin Baker, one of the con- 
structing engineers of the company. Sir George S. Gibb has been 
elected chairman. 


: Mersey Railway Co. 


THE directors’ report for the half-year ended June 30th, to be sub- 
mitted to the half-yearly meeting at Worcester House to-day, 30th 
inst., says that the train mileage run during the half-year was 
411,313 miles, as compared with 412,633 during the corresponding 
six months of 1906. The number of passengers conveyed during 
the half-year ended June 30th, 1907, has been 2 618,462, as against 
5,252,867 for the corresponding period of 1906, exclusive of season 
ticket holders. The total receipts from all sources for the half-year 
have been £49,892, as compared with £47,129 for the corresponding 


period of 1906. The working expenses, exclusive of the charges for 


pumping, ventilation, and lifts, have been £31,418, equal to 62:97 
per cent., as against £31,120, equal to 66:03 for the corresponding 
six months. Thesecharges for pumping, ventilation, and hydraulic 
lifts for the past half-ycar amounted to £4,059, equal to 8°13 per 
cent., as compared with £3,926, or at the rate of 8°33 per cent. for 
the corresponding period of 1906. The directors regret that the 


appeal of the Birkenhead Corporation to the House of Lords in the 


action at their instance with regard to the motor omnibus service 
of the company has resulted in the reversal of the judgment of the 
Court of Appeal and the consequent stoppage of the service. 


Great Northern, Piccadilly and Brompton 
Railway Co. 


Tue report for the half-year ending June 30th, shows that the 
capital expenditure during the half-year amounted to £165,462. 
The gross receipts on revenue account amounted to £106,570, and 
the working expenditure (including rates and taxes) has been 
£75,791. . The number of passengers carried since the opening of 
the railway is as follows :— 


Number, including estimated 


Half-year ending journeys by 
season ticket holders. 
December 31st, 1926 (163 days) ... 906,120 
June 30th, 1907 T ies ais 11,953,759 


The deficiency of £5,270 on the net ravenue account after paying 
all rents, rant charges and interest on debentures issued and sold, 
hes been paid by the Underground Electric Railways Co. of 
London, Ltd., under their guarantee agreement. Warrants for the 
guaranteed dividend at the rate of 4 per cent. per annum on the 
share capital were sent to the shareholders on August 2nd. A 


resolution confirming this dividend will bo submitted to the 


meeting оз September dth. The work on the Holborn to Strand 
section of the company's railway is nearly completed, and the 
directors expect to open that section for public traffiz in December. 
The opening of the ' Hampstead Tube will, it is expected, create 


a new and valuable traffic for this railway by means of the con- 
venient interchange atiorded at the Leicester Square station, 
enabling passengers to get quickly to Camden Town, Hampstead, 
Golder’s Green and Highgate. Through bookings have been 
arranged between the two railways. 


— 


Companies Strack off the Register.—The names of 

the following companies have been struck off the register :— 

Albert Electric Lighting Ca., Ltt. 

Autoniatic Smoke Prevention Syndicate, Ltd. 

British Electric Installation Contractors, Ltd. 

City of Bath Electric Lighting and Engineering Co., Ltd. 

Collier Andible Telephone Syndicate, Ltd. 

Epstein Electric Accumulator Co., Ltd. 

Fowler Insulator Syndicate, Ltd. 

Home Telephone Co., Ltd. 

International Electric Syndicate, Ltd. 

Lithanode and General Electric Co., Ltd. 

Lodge Electric Light and Power Co., Ltd. 

London Lighting and Engineering Co., Ltd. 

New British Electric Installation Contractors, Ltd. 

R. C. Cutting Douglas & Co., l.td. (Registere ] May lith, 1802.) 

The following will be struck off in three months unless cause is 
shown to the contrary :— 


Newington Priddle & Co., Ltd. 


Puebla Tramway. Light and Power Co, — We are 
informed that the control of this company has been acquired 
by a strong London syndicate, headed by Sir Weetman Pearson, of 
S. Pearson & Son, Ltd., contractors. The transaction involves the 
consolidation of the interests of the Anglo-Mexicin Electric Co., 
Ltd., with those of the Puebla Tramway, Light and Power Co., all 
the properties of the former company, including its developed 
water-power plant near the: City of Puebla, having been conveyed 
to the latter company. Under the terms of the consolidation, all 
the capital necessary for the extension and development of the 
company’s undertaking is provided, and the holders of its shares 
and securities are to be congratulated upon the arrangement, which, 
it is considered, wil] be a very protitable one for the company. Sir 
Weetman Pearson has been elected president, and Dr. F. S. 
Pearson will remain on the board of directors for some time, and 
give the company the benefit of his advice and experience. 


Aberdeen Suburban Tramways Co.—Thc report 
for the balf-year ended July 3186 etates that the sum stand- 
ing at the credit of profit and loss account is £1,699. There 
has been a decrease of revenue of over £250, partly due to the 
reduction of 24 per cent. on the commission payable by the Cor- 
poration, partly by the severe snowstorm of December, 1906, and 
partly by the exceptionally bad weather that has been experienced 
this summer. The directors intend to pursue a policy of economy 
as far as is consistent with giving the public a good service. They 
again point out how much the company is handicapped by the 
excessively high price payable to the Corporation of Aberdeen for 
electric power. The agreement with the Corporation expires on 
June 23rd, 1909, and the directors have been considering as to the 
steps to be taken at the expiry of the agreement. Should the Cor- 
poration not make a very substantial reduction on the price 
at present charged, the company’s only course will be to cease 
taking a supply, and to generate electric power itself. The estab- 
lishment of a generating station such as is contemplated would 
involve additional expenditure, and in view of thie, the directors 
recommend that no portion of the balance at the credit of profit 
and loss account should be meantime distributed as dividend. 
The directors have every confidence that when a supply of elec- 
tricity at a moderate charge has been obtained, the company 
should, with careful management, be able to pay a substantial 
dividend. 


Dublin and Lucan Electric Railway Co.—Mr. W. 
Mooney presided at the half-yearly meeting last week. Не said 
that the results of the working of the line continued satisfactory. 
The receipts for the half-year had been £2,897, an increase of £18. 
The expenditure was greater by £172, principally confined to 
increased outlay on the permanent way, which was being gradually 
overhauled from beginning to end. Their large capital payments 
out of revenue would account for the company's inability to pay a 
dividend on the ordinary shares now, and would also explain the 
necessity that had arisen for temporarily overdrawing their bank 
account. However, they were gradually strengthening the com- 
pany's financial position, to the shareholders' benefit. 


Oldham, Ashton and Hyde Electric Tramway Co.. 
Ltd.—The directora announce the payment of an interim dividend 
of 23 per cent. 


Electric Landaulet Co., Ltd.—The directors have 
declared an interim dividend for the first half-year of the current 
year at the rate of 5 per cent. per annum. 


Liverpool District Lighting Со. Ltd. — The 


directors announce an interim dividend of 25 per cent. for the 
half-year ended June 30th. 


Chatham and District Light Railways Co., Ltd.— 
The meeting of this company was held at 83, Cannon Street, I.. C., 
last Friday. The directors’ report (see E.ectricaL REVIEW, 
August 16th, p. 273) was adopted. 
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ELEOTRIO TRAMWAY AND RAILWAY 


Fort- зери for 
Locality. night the 
ended. fortnight. 
| вот !+ ^ 
Aberdeen. oe; Aug. 21 8,301 j4- 58 
Ayr oo ee ee T 24 | 944 E a 46 
Bath .. vå |, 21) 1,866 — 206 
Belfast ee e| p X 7,199 + 190 
Birkenhead .. cof n 25 2.146 — 71 
Birmingham Corp. ,, 24 12,0211 
tBlackburn .. e|» 21 2.866 + 262 
Blackpool Corp. .. „ 22 6.335 — 189 
[T] —Fleetw'd. » 24 | 4,235 "E 504 
Bolton se ee | gy 25 4,711 + 60 
Bournemouth % ees | 6,091 + 28 
Bradford ee ee IT 24 9.832 + 974 
ьзтівћіоп ee ee „э 25 2,396 — 842 
Bristol ee ee | o 23 10.429 49 
Brit. Elec, Trac, Co. | | 
Airdrie ee oe 8 16 i 136 1 16 
Barnsley .. „% 16 4294 + 19 
Barrow ee ae 97 16 i 740 P 2 
Cavehill .. „ 16 120 — 53 
Devonport | 5» 16 1.067 — 80 
Gateshead.. |n 16 2.208 + 117 
Gravesend | n 16 651 — 24 
Greenock .. oe | n» 16 1,893 — 213 
Hartlepool e| p» 16! 736 — 28 
Kidderminster ..| n 16 484 + 12 
Leamington eo t n 16 493 + 2 
Merthyr .. os} oF 16 497 + 24 
Metropolitan. | » 16 | 11,998 :4 8,435 
Middleton.. „| 3x: 10 SIG — 30 
Mid. Joint Com'tee ,, 16 18,535 4 217 
Oldham — Ashton; „ 16 1,371 + 91 
Peterborough ..| у 16 40 — 42 
Potteries e .. „% 16, S. + 203 
Rothesay oe oe " 16 1,177 !— 265 
Bouthport 6.1 op 14 1018 — 43 
B. Metropolitan. „ 16 | 2,172 41,024 
Swansea ee} „ 16 2.534 J 119 
Tynemouth oe | pp 16 01059 + 26 
eston-s-Mare ..| . 16 1.036 — 66 
Worcester. „ 11 80 — 18 
Wrexham.. (wed y 16 253 — 27 
Yorks. Wool. Dist. „„ 16 9,656 1+ 60 
Miscellaneous ..| s 16 бох — 26 
Burnley "E oe) ve) 94! 2,623 ＋ 136 
Burton-on-Trent ..| ,, 25 tin — B 
Burg. 18 24192, .. 
Cardiff .. ool n 244.121 201 
Carlisle s weh si 04 27 — 33 
Chatham and Dist. „ 22, 1,616 + 15 
Cork ae oe os (E) 99 1,047 od 58 
Croydon "m e|, 23 2. — 13 
Darlington „ yam 94 427 — 16 
Darwen ENS T 5338 — 9 
Dover “© ssl ag, 94 634 — 86 
Dublin sis ee | „ 2 109927 4,008 
Dundee А ex uy 2! 2.297 ＋ 118 
East Ham „„ H 1.952 + 95 
Exeter ee e|. 23 710 + 10 
Glasgow as oo | „ 24 31.660 + 899 
Hastings .. „ 22 3.400% .. 
Huddersfield |, 24 3.471 24 
Hull .. oe es} „ 24 4.930 |+ 369 
Ilkeston ee ee 11 21 294 + 12 
Ipswich а eer) ap. 94 1.00 — 61 
Isle ої Thanet ., 24 3,770 — 266 
Kilmarnock „ 24 301 — 6 
Lan'kshire Trm. Co. 22 2640 + КОЧ 
Lancashire United „ 21 2,46 + 52 
Leeds ae eof p 21 13.147 + 493 
Leicester eej „ 265042122 82. 
Leith T . „ 21 1114 + 20 
Liverpocl .. „%, 17 250955 2.701 
L. C. C. . o. 17 5.526 712.013 
London Unite .. „ 23 15,453 41,206 
Lowestoft .. e|. 24 947 + 24 
Manchester oe} „ 24 90576]. 42,298 
Newcastle .. ej p 24 "OE AK 
Newport... oo | „ 24; 1,974 28 
Northampton „ 23 м9 — 15 
Oldham T eS], 25 4,080 + 96 
Pontypridd .. sc] 24 t4 + 172 
Portsmouth .. [„ 24 6.316 — 202 
Preston oe .| n» H 946 + 18 
Raading ee e m 29 1,347 T 19 
Rotberham .. e|» 22 1.315 + 235 
Salferd е ee „ 20. 9495 + 431 
Bheffield m ee „ 25 11,304 + 471 
Southampton „ 21 23105 + G 
Southend-on- Sea. , 21 1494 — 7 
Bunderland .. 9 n 4 1.560 — 132 
Swindon ee ees 77 21 807 — 3 
Tyneside  .. és „ 1 970 + 70 
Wallasey  .. „| o 24 1,980 р К 
Walthamstow oo | oy) 24 1,378 46 
West Ham e| ,, 22 4,30 — 24 
Wolverhampton .. „21 1.77 f 11 
Yorks. W. Riding. ,, 25 9,34 н 78⁰ 
Baker St.-Waterlqo „ 21 04,080 711.612 
Cen. London Rly. „% 21 8.570 —1, 85 
Char. +, Eus., Натр. , 24 4,590) .. 
City & B. Lon. Rly. „ 25 6.874 [71.189 
Dublin-Lucan Rly. » 24 836 + 86 
G.N. and City Rly. „, 24 3,991 — 40 
G.N., P'dy. & Brmp. » 24 6.9155 
L' pool Overh'd Rly. „ 25 3.189 — 2 
Mersey Railway ..| \ 24 3,554 n 205 
Metropolitan Rly, „ 25 27,451 |+ 700 
Met. District Rly. u 2 13.170 + 102 
Apnglo-Argentine ,.| ,, 26 82,270 42.450 
Auckland.. „ 16 10.063 + 505 
Brisbane ee | July 12,775 41.6017 
Brit. Columbia Rly.] „ 31.170 49,943 
Calcutta А . . Aug. 21 6.259 + 381 
Cape Electric T. Ld. May 12,710 Ge 
Geneva #6 ee | Ју B,ECU + 781 
&Kalgoorlie, W.A... July 3,654 25 
Madras ee ео | Аче, 15 1,138 + 19% 
Lisbon s .. Мау | 8306: .. 
Porth (W. A.) 4% | Апа. 24 | 578 — 75 


No. 
. of 


wks. 
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TRAFFIO RETURNS. 


Route 
Total to date. | miles 
open. 
2 | £* | Inc. 
16,970 + MOMA). 
26.059 — 170 64 
26.766 — 993 18 | Кя 
77,498 | 4,892 40 
29.450 = 440 18:53 .. 
126,612 — 6635 .. 
24,024 1+ 1.097 14112. .. 
29,680 — 1.902 11°87 ee 
12,208 — 984 8:25 ee 
49,071 !+ 2,657 26 
27,747 + 579 21:5 27 
09,780 + 508 58 Date 
20,823 |— 2,101 | 9:5; .. 
ee ee | 28:5 ee 
7,136 p= 83 ! 8°65 ee 
6,374 I+ B us oe 
8.20 — 115 5:87 ee 
2.777 + 13 ^ ee oe 
14,736 — 148 eie ee 
32.114 + 827 11:25' . 
7,811 — 39, 65 .. 
21,462 — 831 7.25 
9,253 ze 539 6˙72 oe 
38,97 ,— 149 ү: 
5,133 — 737 | 8 RA 
6,748 931! 9:9! „ 
116,596 4.32. 29 | .. 
11,375 — 1 85. 
185,670 + 1,975 5 .. |, 
19.452 7 917 918|.. 
4076 — 210 5°81) . 
60.427 + 1,617 2 
7.314. — бо? 8:76! „ 
9.678 — 576 817, .. 
25,500 „ 
28,52 |+ 1.036 55b | .. 
7.971 — 711 8˙75 .. 
4,349 — 4901! 8 |.. 
9,075 — 065 575 „ 
9.288 — 62!) .. |.. 
30,950 4 1398 17 |.. 
7.2111— 165... | as 
TOC NEM ope 
6315 — 324 11 ' L5 
22.4214 .. ° 106) .. 
47,327 |+ 1,869 16:87, ., 
6,865 — 484 .. '.. 
24.418 + 2.112 12 RÀ 2:56 
15,737 — €07 V.. 
W698 — 1.887 12 | “15 
4.09 — 51 | 0 oe 
5.396 T 27 4396 „ 
5.210 — 781 475 
58,312 711.228 51˙25 5˙5 
16.093 + 40% 13 | -5 
19,6223 — 411 Tl.. 
7.0931 + 5% 475 8 
200,607 1+ 2,004 an, S 
984,054 !+ 1444 2 | a 
50,542 + 2,502 | 13 | Ls 
3,061 + 170 Bbi.. 
9131 — 719 10˙5 . 
21 n: — 855 11 
2,438 — 39 412 
90,121 |+ 9.612 1552 8:06 
12.350 4 10.812 395 9 
139.641 [^ 5,704 51712 6:5 
8151 + 1 6 l 
369.799 4 7,353 1 104 ! 77 
626,911. £99,508 |1179 19-9 
219,20 |+ 6.5% %%% 
олох 931 BB), 
318,100 423.936 172 20 
7,39 ы 4911. 
15,841 | f 1,004 145 „ 
9408 — 171 BB! ,, 
43.05 FR 2,026 23775 ,, 
5,614 + 1.979 6 | 1:25 
44,843 — 2.271 14°65 | 7 
13,135 !— 590 18:25 .,, 
12,11 4 1,868 10 66 
100,606 |+ 2,243 889, 
122,591 + 5.264 86:76. 
21,37 + ES oe 2 
9,10 — 37 | : 
96,044 — 272 
a eo 444 17 
15,771 7 687 E&E8T;.. 
18.618 + 877,872, 22 
13505 — 1571 9 | E 
50,105 '4- 1,222 14.7 
18.177 + 251 (18:5 | OE 
39,062 | | „ 
15,610 | 8,183 4˙25 1 
89,1585 — 7,206 6 | ри 
90,365 „„ 
24,630 |+ 5,260 | 7:3 | L'15 
1.2114 73 97 |... 
12,711 1+ 136) 8B). 
31,475 | й, 9 | Е 
13,533 | + 1,007 | 6'8 | 4:8 
14,600 (+ 1,171 | 45. ,. 
115,200 H 8,796 . 94*B | L, 
k, 815 (+ 470 24 | 
543.316 ＋ 654.602 48 | ua 
83,769 1+ 3,173 | 19:2, - 
27,406 Е 00:5 | „„ 
17,044 |+ 2.814 19:75 32:26 
43,187 |— 1,611 | 9b'G 4 


M Compared with ihe corresponding period of 1906, 


t Includes horse, steam and other recelpte. 


¢ One week only, 


§ One month, 


STOCKS AND SHARES. 
Tuesday Afternoon. 


Асасѕт has been such an unsatisfactory month to the world 
financial that its departure is hailed with a profound sense of relief. 
Absence of business is too usual a concomitant to the holiday month 
for its presence to excite protest, but the period has witnessed 
heavy falls in nearly every market. Now that the Stock Exchange 
is dealing for September settlements, a brighter aspect of affairs 
way be discerned, and an unexpected easing of the money market 
has already made a decided difference to investment securities. 

Seven points further fall has reduced the price for Underground 
Electric Railways profit notes to 563. The fall has been in course 
of progress for several months, with hardly a check to relieve it. 
One view is that the sponsors of the issue are not averse to seeing 
the price slump, since it gives them an opportunity of buying the 
Notes at a heavy discount, and eo reducing the amount necessary to 
redeem them when the time for repayment arrives. We merely 
mention this for what it may be worth. 

Tube stocks are quiet enough. One or two sharp rallies have 
occurred in Home Railway descriptions within the last few days, 
but they have not got so far as to include the Undergrounds in 
their sunshine. Metropolitan Ordinary is better at 394, and 
District stock at 12. 

Much is hoped for in some quarters from next year's Anglo- 
French Exhibition and Olympic games at Shepherd's Bush, but 
evidently the epeculative investor does not think it worth while to 
buy Central Londons yet upon the chance of the new venture being 
a great commercial success. 

Traction shares are generally lower. Anglo-Argentine Ordinary 
continue to fall, and at 8,', are үү lower. Profit-taking sales are 
put forward as the reason for the steady decline. British Electric 
Tractions have been flat. The Ordinary gave way 5s. to 28, and 
the Preference lost 4 at 6j. It would seem as though the time 
must be approaching fortbe usual support to be rendered, unless 
the buyers have grown tired of upholding a market so irresponsive 
—for long together—to their assistance. Dublin United Ordinary 
have been marked down half a sovereigr. 

As regards the movements in these provincial shares, such as 
Dublin Trams, for instance, it is a ccmmon thing for prices of 
shares to be left standing unchanged in tLe Official List for weeks 
together before somebody happens to notice that the quotation is 
widely different to the price given in the List of the country Stock 
Exchange dealing more freely than London does. Directly the 
discrepancy is observed the London List is altered; no ehares 
change hands and no business is therefore recorded. It is a matter 
of London being set right by the provinces. 

Four prices have been lowered in the Telegraph and Telephone 
catalogue, but they are of no significance. The easier tone remains 
noticeable in the Anglo-American Preferred and the Eastern 
stocke., Anglo-American Deferred are better on the Yankee rise. 
Globe Preference came slightly on offer, but there is still a demand 
for the prior-charge stocks of the National Telephone Company. 
To illustrate the general character of the catalogue, it may be 
pointed out that out of nearly 60 stocks and shares quoted, only 4 
vo dividendless. 

This record, however, is surpassed by that of the Electric Light- 
ing list. The consideration fails to sustain the prices, the few 
changes being in the downward direction. Metropolitans fell to 
5, and Westminster Ordinary again gave way a similar fraction to 
9. South M«trcpolitan Preference are a little lower. The City“ 
group keeps its prices, and manufacturing shares connected with 
the industry are quietly firm. Nor is there апу movement worthy 
of mention amongst other miscellaneous shares. 


Fleetwood and Blackpool Tramroad Со.—Мг. G. 
Richardson presided at the half-yearly meeting held on 22nd inst., 
when a balance-sheet was presented showing a net profit (after pro- 
viding for debenture interest) of £4,463. The directors recommended 
a dividend at the rate of 4 per cent., absorbing £3,000, and a sum of 
£750 was written off depreciation reserve, and £500 placed to 
general reserve, leaving a balance to be carried forward of £212. 
The receipts from all sources amounted to £10,948. This was 
slightly above the figures for the corresponding half of 1908. The 
balance-sheet was approved and a dividend declared, as recom- 
mended, 


China Light and Power Co. Ltd,—The Anylo- 
Japanese Gazette says that the gross profit for the year ended 
February 28th last was 379,900. After paying interest and other 
charges, there remained the sum of $16,159, which amount the 
directors applied to write off as depreciation. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
воск Closing Closing | Business done | Rise + | Present 


Present NAME DE Dividends for the last Quotations Quotations week ended or Yield 
Issue. Share. four years. Aug. 20th. Aug. 27th. MET in, | Pall — per cent 
. | 1903. | 1904. | 1906. | 1906. Highest Lowest. 4 s. d 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,700 | 10 Nil] Nil | Nil] .. з — 34 8— 3 ERE ees N 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil | Nil ] 5 p 5 % | 85.— 88 85 — 88 us РЕ = 613 8 
660,060 | Anglo-American Telegraph  .. E а .. | Stock | 61s. | 23% | 33 34% | 60 — 63 60 — 63 E m m 6 3 0 
3,169,670 | Do. do. do. 6% Pref. $i .. | Stock | 6 96 6 6 95 116 — 19 106 — 100 1 ad — 1 518 2 
8,169,070 | Do. do. do. Deferred id .. | Stock | 2s. il à 12 | 164— 17 16]— 173 17 16} + 10 1 5 
50,000 | Anglo-Portnguese Tel., 5 % Mort. Deb. Stock Red. | 100 d ge |8 5 44 | 101 —104 101 —104 T АЕ " «10 2 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. sa x 5 7%18%]8 8% 7— 1 61— 7% ха i s Vs B 10 4 
2,091,680 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock 41% 14% 41% 02 — 94 92 — 94 931 921 - 451 
16,000 | Cuba Telegraph .. x - ex Sue ae 10 0 15% 04 5% 7— 8 7— 8 ii .. oe 6 5 0 
6,000 Do. 10 % Pref. A -— = 25 10 |15 * |10 9 10 10 % | 153— 1 153 — 1 re as 519 5 
12,981 | Direct Spanish Telegraph, Ord. Ma са és 5 4 [1 4% 4 34— 33— 6 8 6 
6,000 Do. do. 10 % Cum. Pref. m 5 10 % [10 % [10 % 10 % 9 — 9 — s 6 5 8 
90,000 Do. do. 45 % Debs. 50 44% 9255 ite 44%, | 98 —101 98 —101 xd 818 2 
60,710 | Direct United States Cable з / 20 8 % 96 | 48% MESE 144— 154 144 . 6 7 4 
l an us 
57,000 | Direct W. India Cable, 43 Ф Reg. Deb., 1 to 1,200, R. 100 44% | 44% | 48% | 4% | 9945—1014 994—1014 А 48 48 
4,000,000 | Eastern Telegraph, Ord. Stock. T 25 .. | Stock 7 17% 179% | 7 5 138 —138 182 —18? 135 189 —1 8 2 2 
2, 000, 000 Do. Pref. Stock..  ..  ..| 100 | 84% | 88% | 34% 33; 86 — RR B6 — 88 874 87} 819 7 
1,896,706 Do. 4% Mort. Deb. Stock. Red. .. | Stock | 4 % | 4 4 4 4 ^. 108 —105 108 —106 i s E 816 2 
800,000 | Eastern Extension, Australasia, and China Tele. 10 |" т 1 1 1 127— 18} 123— 18} 1 123 - 6 5 8 
762,400 Do. 4% Deb. Stock 2 .. | Stock | 4 4 г 49% |4 % | 102 —104 xd | 102 —104 1 103 zx 8 16 11 
995,400 | East & S. Afric. Tel., 4% Mt. Db., 1 to 3,900, red. 1909 | 100 4% |4 49% 149 | 976—100) xd} 974—1 > 819 7 
200,000:| Do. 4% Reg. M. Debs. (Mauritius ub.) 1 to 8,000 25 4 % 4 % 1% 4 % —1004 —1 819 7 
181,127 | Globe Telegraph and Trust cy .. e 10 9 58%, | 54% | 54 104— 11 1 11 1 1 5 0 0 
181,127 |?" Do. do. 6 % Pref... $a "m 10 6 16% 6 6 1 11 184— 14 18 48 459 
150,000 (Great Northern Те]ектар; 0 (рео А А 10 |15 % % "24% 20% | 34 — 36 34 — 36 ad $3 Ж 611 1 
Si 900 bep and Debe within Nos. Lic J. 200, Red. 100 4% | 449 | 4495 | 44% | 99—104 994—1014 T . 4. | 488 
17,000 do-European Telegraph “© Je Se 9 25 10 % |13 5 13 9% 18 9% | 56 — 68 66 — 58 - Se as 619 1 
$41,380,400 | Mackay Cor Denies Common .. T $100 . |1 2% | 3% | 66 — 68 66 — 68 2 T T 521 
000,000 Do. о. 4% Cum. Pref. .. $100 ds Nite 4 4% | 67 — 69 67 — 69 5 15 11 
256,127 | Marconi's Wireless Telegraph .. is 1 Nil | Ni Ni x — ў — es © Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. AR 1 8% [4% [5 % 18— ІД — 1 uk 414 1 
86,492 Do. do. do. 6% Pref. 1 [5% 5 F 15% ER = 600 
2,295,000 | National Telephone, Pref. Stock - - 100 6% 66 |6 % | 106. 108 106 —108 106 106 511 1 
2,295,000 Do. о. Def. Stock 8 hs 100 59% [59% |5 95 | 5995 | 106 —107 xd | 106 —107 1 106 418 6 
15,000 Do. do. 6 % Cum. Ist. Pref. .. E 10 6 55 6 6 6 9, 11 — 18 xd 11 — 18 s 412 4 
15,000 | Ро. do. 69 Cum. 2nd Pref. 10 |6 6 6 |5 & | 10 — 12 10 — 12 » 4 34 
950,000 Do. do. 6 % Non-curn. 8rd P., 1 to 250,000 b 5 5 5 5 95, | 55— 5% ха 51— 54 5 — ya 41013 
2,000,000 Do. do. 34 % Deb. Stock Red. .. | Stock | 34% | 88% | 84% dr 96 — 96 — 81 3 
1,689,698 Do. do. 4 Deb. Stock Red. s 100 ;4%14%6/4%/4 1004—1 101 —108 102 101 + 4 818 1 
179,818 | Oriental Telep. and Elec. 1 to 171,504, пу paid .. 1 6%, | 64% | 7% 7 $ 15— 1 lj- 1 25/- 5 110 
50,000| Do. do. do. 6% Cum. Pref... | 1 |6 6% 6% 6 14 — lh | ie 1 Ж 411 8 
100,000 Do. do. do. 4% Red. Deb. Stock .. 100 Es "A 4% 4 | 91 — 9 91 — 94 461 
100,000 | Pacific & European Tel., ( Guar, Debs., 1 to 1,000 10 4% | 4 T 4% |4% | 97 —100 97 —100 400 
11,899) | Reuter's " m ey 5 Р А 8 5 {5 ht 5 % 7 — 8 17 — 8 5 0 0 
60,000 | Telephone Co, of Egypt, 44 % Deb. Red. 100 T. .. | 4 Аф 98 —101 98 —101 49 1 
[, 3,167 | Submarine Cables Trust ..  .. Cert. |6%|6%|6% | в 127 —180 197 —180 419 4 
80,000 | United River Plate Telephone. = pa >. 5 8% 18 9% |8 & 8 ч, 62— "ixd ej— 7 6; 5 10 4 
40,000 Do. 596 Cum. Pref., Nos. 1 to 40,000 5 5 15% 15 5 5 5 — 5 5 — 4 10 11 
15,000: West African Telegraph, Shares 25 - - 10 4 9% |449 14%] 4 10 — 1 10 — 1 816 8 
80,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,008 2 Nil | Nil | Nil | 24% ц— 1 14— 1 3 12 9 
150,000 | Do. 4% Debs., 1 to 1, 500 guar. by Braz. Sub. Tel. | 100 17 4 5 4 4 97 —100 97 —100 400 
Western "Telegraph, Ltd., Nos. 1 to 27,90. 10 7% 7 7 | .. | 13 — 133 13 — 134 138%, | 18 638 
800,000 Do. о. 4% Deb. Stock Red. 100 4% 14% 14%] 4%] 100 —108 100 —108 817 8 
‚ 88,891 | West India and Panama Telegraph .. : 10 Nil | Nil | Nil | Nil p 1 — ^ Nil 
84,563 Do. do. 6% Cum. lst Pref. КЕ 10 79869515 % 8 % — 72 — 10 6 9 
` 4,009 Do. do. 6% Cum. 2nd Pref. F 10 Nil | Nil | Nil | Nil — "là 6 1 Р Ni 
0,0001 Do. do. 6:% Debs., Nos. I. to 1,800 100 5 Y 5 5 % 5 % 99 —102 99 —1 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
210,000 | F Trams, NG rv qe 5 | .. | 8 95 | 8 96 | 8% 8i 8i 8— 8 | 81 7H | EUR 417 0 
260,007 | . Do. 96 Cum. Prefs., 1 to 260,007 .. b 53 53% | 5496 53 6 — 6 6 — 6 480 
266,600 Do. 8 6 % Deb. Stock, 1888 100 6 Ф 6 |6 $ 6 131 —134 181 ө xs - 491 
996,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock .. | 100 5 5% | 5 5 102 —105 102 —106 416 8 
830,000 | Babcock & Wilcox, 1 to 530,000.. js ix КЕ 1 n7 20 % rt: 20 4 — 4 78/9 71/6 5 0 0 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 .. 1 6 6 & 6 6 1 1g 14— 18 | 8 18 10 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. “> 5 .. |1 7 & 7 4 5i 12— 5 618 4 
40,000 Do. do. 7% Cum. Pref. .. M b мі 7% 7 71% 6 — st 5 — 6 178 
20,000 Do. do “A"6% Cum. Pref. .. 5 М !69% |69 |69 41— 1 8 14 8 
20, 000 Do. do. 4% Funding Certs... à . 149% 14 4% 4t — 4 А 4 14 1 
258,000 | Ро. do. 5 $, lst Mort. Deb. Stock Red. | Stock 5 % |5 % 5 5 100 —103 100 —103 411 1 
800,000 Do. do. % Loch Leven Debs. ot ix "n .. | & 96 — 99 xd — 99 964 vs 511 1 
400,000 | British Columbia E. Rail Def. Ord. Stock .. ..| 100 6 6 692516 197 —134 197 —133 129 4 10 11 
300,000 | Ро. 5 % Pref. Ord. Stock 1 e we | 10 |Б%|5%}|5 ф 5 % | 110 —114 110 —114 1115 479 
800,000 Do. 5 9% Cum. Perp. Pref. Stock e: ..| 100 b 5 5 5 i 108 —106 103 —106 414 4 
238,000 Do. % 1st Mort. Debs., 1 to 6,250 .. - 40 | 44% | 44% | 44% 100 —109 100 —108 e 47 5 
220,000 Do. 4$ % Vancouver Power Debs., 1 to 2,200 | 100 44 44 4496 9, | 100 ~ 102 100 —102 483 
133,901 | British Electric Traction is ME T M 10 6 i 6 895, Nil at Ж 24— 28 43 — Nil 
161497 | Do. do. 69, Cum. Pref. r. 10 |6 6 69,169 xd EX 6% | — i 811 5 
1,148,668 Do. do. 5 % Perp. Deb. Stock Stock 5 5 % 5 5 & 100 —103 100—108 101 100 411 1 
410,178 | Do. до. 43 % 2nd Deb. Stock Red. | 100 .. | 48% | 48% | 48 18 — 81 18 — 81 18 611 1 
100,000 | British Insalated and He sby Cables 22 5 8% 18% |8% 10 % — 7} — 7 6 17 11 
100,000 Do. do. 6 % Cum. Pref. T "m 5 6 % ur 6 6 96 — 6x — 418 0 
500,000 Do. do. 44 X, 1st Mort. Deb. Red... | 100 44% Hi Hi % | 101 — 104 101 —104 1 467 
212,000 D 44 DEUM мог реа 3s 100 « | 449% 44% | 87 — 91 87 — 91 ee 4 18 11 
ritis estinghouse T 200, an : ; a E 
sei MAC CIC IBARRA. й 
1,01 Do. do. 4 ort. . Btoc >и 1 4 % |4 4 4 — — 6 5 0 
50,000 :? Browett, Lindley & Co., n - " ds 5% #1 Nil | Nil} Nil 5 lee 124 — | Nil 
50,000 || Do. do. 6% Cum. Pref. .. АУ £1 Nil | Nil | Nil] .. 14/6 to 14/6 to 15/6 Nil 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil | Nil | 24% | Nil — 1 — Nil 
150,000 Do. do. Non - cum. 6 % Pref. .. 95 2 6 $ 6 4 6 $ Nil 1 | и 
195,00] Ро. до. a % Perp. Deb. Stoc .. | Stock | 4 4 44 68 — 91 88 — 91 m NEM 4 18 11 
195,000| Do. do. 95 Perp. 2nd Deb. Stock.. | Stock | 44% | 44% | 44% п — 7 71 — 7 : 611] 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 P к. 5 3 |4 8 1 8 4 — 4 4 4 83.9 8 8 7 
40,000 Do. do. “ A" 6x, Cum. Pref., 1 to 40,000 5 6 & 6 6 6 41— 4 96/ 6 14 3 
27,500 Do. do. " B" do., 1 to 27,500 T Бн 5 6 6 6 6 41— 41— 614 8 
18,200 Do. do. 6% Deb. Stock 2 ..| 100 5 | 5 5 g 6 105 —116 105 —115 5 is 4 611 
190,000 Do. do. 5 % 2nd Deb: Stock se .. | 100 5 % | 5 5 5 100 —103 100 —108 " si 417 1 
187,610 | Calcutta Trams, 1 to 137,610 .. P Ís ы 5 6 18 8 8 7 8 746— 8 T Ds 600 
80,000 Do. 5% Cum. Pref., Nos. 1 to 29,990. . b Вн .. |6 5 58 sà 5% 4 811 
850,000 Do. 44% lst Deb. Stock.. T ..| 100 96 1% 4 43 102 —106 102 —106 4 411 
85,000 | Callender's Cable struction shares v " 5 [124% |124% |15 % |15 a 1 92 — 10 109 700 
40,000 Do. do. 5% Cum. Pref. .. ee in 5 5 5 5 5 — h- 6 (a P in 463 
300,000 ро. do. 44% Ist Mort. Deb. Stock Red. | Stock 94 43% | 44% 106 —108 1054—107 xs к Ва 484 
491,222 | Cape Е Trama., 1 to 491,222 .. 5 T $5 1 10 re Ы | .. А — T z 8 Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. .. N 1 4% | 4 6 18% 176 1 14— 1 vi 6 111 
274,988 Do. do. 4 FAL: Mort. Deb. Stock | 100 | 44% | 48% | 44% | .. —100 xd | 95 —100 КА р. " 410 6 
911,668 | Centra) London Railway, . Stock.. à .. | Stock | 4 4 4 т 4 n — 73 xd 71 — 75 72 718 s 697 
644,216 Do. do. 4% Pref. Stock .. | Btock | 4 4 4 4 8) — 91 xd | 89 — 91 89) SA EM 4371 
544,216 Го. до. Def. do. ee oe Stock 4 4 4 4 58 == 68 — 56 в ee 7 2 10 
3,180,000 | City and South London Railway e E .. | Btock al af 4 23 44 — 46 xd | 44 — 46 45 443 419 2 
86,000 ср & Co., 9 1 Mad. Reg ee б 1 to ° 8 % b Hd — 2à 1j— A 407% ee ee 7 0 4 
А о . Debs. 
100,00 { 900 ot 4100, nd 901 to 11,090 of 460 Red.] . 6 % 5 8 3 * | 94—91 94 — 97 " e|... |681 


* Unless otherwise stated, all shares are fully paid. { A period of nine months. 1 From Manchester Share List. 
(Continued omn next pede) 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES,—(Continued) 


Btock Closing Closing Business done | Rise 4' Present 
| nn : NAME. or ee ос MUR Quotations Quotations week ended or Yield 
: Share. тешз. Aug. 20th. Aug. 27th, Aug. 27th, 1907. | Fall — | per cent. 
* 1903. | 1904. | 1905. | 1906. Highest Lowest. 
i Dick, Kerr & Co., 1 to 950,000 . vs 1 ЕЕ 67 10 % " )à— 1 1à— i yi - 
24 — 1 i 
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- ч 


000 ds 

000 Do. do. 6 Cum. Pref., 1 to 305,000 `. 1 20/74 
,150 Do. do. 44 X, Deb. Stock... : .. | 100 os 
000 | Dublin United Trams. (1896), 1 to 60,000 .. 10 
987 Do. 6% Pref. between 1 and 60,000 10 
Edison & Swan Utd., ^K" shs., £8 pd., 1 to 99,261 5 
Do. „A' shares, 0 —O17, 189  .. 5 
Do. 4% Deb. Stock Red. 100 
Do. 5%, 2nd Deb. Stock Prov. Certs. all ра. 100 
Electric Contruction, 1 to 112,100 . 2 
Do. do. 7% Cum. Pref., 1 to 31,890. 2 
General кеси `Со. (1900), : p^ Cum. Pref. 10 

Do. 4% Mort Deb. Stock 
Gt. N. & City Rail. Pref. Ord. “А” 4 fo, 1 to 78,000 10 
Greenwood & Batley, 7 % Cum. Pref. 3 10 
Do. do. 5% Mort. Debs. .. ^ .. | 100 
Henley’s (W. T.), Telegraph уота Ord. .. a 5 
Do. do. 43 Pref. 5 

Do. do. 44 % Mort. Deb. Stock | Stock 
India-Rubber, Gutta-percha Telegraph Works. 10 
. 5 ilway, Ord. "t 10 
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9. Pref., fully paid i3 10 

London United Trams. (1901), 1 to 50 007 Ж: 10 
Do. do. ,008 to 100, 000 10 
Do. do. 5 4 Cum. Pref., 1 to 125, 000 10 
Do. do. 4% 1st Mort. Deb. Stock .. 100 
Metropolitan Electric Trams., Defd.. ж 1 
: Do. do. 5 Cum. Pref. .. 1 
Do. do. 44 %, Deb. Stock Red. | 100 
Peebles (B.) & Co., 6% Cum. Pref., 20,001 to 50,000 5 
Potteries E. Tre. 1 
Do, 6 % Cum. Pref. sa as is 1 

Do. 4M 9 Deb. Stock .. : .. | 100 
Telegraph Construction and Maintenance . 12 
Do. 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 
Undergd. E. R., Lon., 5 'X > Profit Shar. S. Nts. Csa ju 
Willans & Robinson, i to 30, 000 & 80,001 to 116,666 5 
Do. 6% C.P., 30,001 to 80,000 & 125,001 to 141,666 5 
. 4% Ist Mort. Deb. Stock ki 100 
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ELECTRICITY SUPPLY COMPANIES. 


i 


———— ͤ —ʃ—— — ũ 


с=т= == — 


z а o св i» ^4 | Bank rate of Discount 41 per cent., August 15th, 1907. s ым М 


14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 " 5 [59% % 4j— 5 = b 
70,000 Do. do. 43 % Ist. deb. stock |. | 100 | 49% 115 ae 98 —100 98 100 4 10 0 
29,798 Brompton & Kens. His Lt. Sup., p 1to 20,000 5 10 % 10% 10 | 1 a xd Um : 517 8 
10,202 Do. 7% ‘Cum. Pref. 5 7 9 70797 7 xd 7— ё š 8 18 10 
836,876 | Central Electric Supply. 4 X, Guar. Deb. Stock .. | 100 4 4% | 4 $ 4 99 —102 99 —102 818 6 
80,000 СЕ Стовв and чап о. Supply : р 8 % 8 $ ^ $ b xd s- 76/3 oe 6 9 0 
, .. ; Cum. Pref. 4 4 — 44 xd Bgy— 4 15/- 70/- А 5 
80,000 Do. » City аак n 5 Cum. шн 5 di n 4496 1 84 — 68/9 ; à 6 0 б 
427,400 Do. do. 4% Deb. Stock Red. 100 4 4%|49% |4 95 — 98 95 — 98 96 ; 41 8 
49,436 | Chelsea Electricity Supply, Orc 2 5 6 6 4 84— 4i 84— 4 : 5 51 
175,000! Do. do. 44 % Deb. Stock Red. | Stock | 44% | 44% | 44% 101 —104 - | 101 —104 1013 | 4 61 
10,595 | City of London Elec. Lighting, Ord. 40,001—-110, 595 10 5% |6 д 6% 16 9 — 10 9 — 10 9; : 600 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 6 % |6 6 16 10j— 114 10;— 11} . > 5 2 2 
400, 000 Do. 5% Db. Stk. , Scrip. (iss. at 115) all pd. S" 5% |15 % 5 | b 121 —124 121 —124 А 408 
800,000 Do. 449 % 2nd. Db. Stk., Prov. Crts., all pd. 100 44% | 44% | 44% | 44 96 — 99 96 — 99 4 10 11 
9009 коше puree есп Ромег, Har РЕ Ке ` 4 T "3 70; 4 $ 4 na 5 d- 5 - 400 
* O. 5 ef. .. b 96 6 5 — 6 5 ee 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 4 $ 44% 5 % | b 1— 8 7— 8 „+ є 25 6 : 0 
ы К к ЧАРЕ: тз 
А i о. toc vs 4 —109 106 —109 8 4 
400,000 Do. do. 44 5, 95 2nd. Deb. Stock .. | Stock ae ae d 4 94 — 97 94 — 97 94 "s 4 14 Ц 
89000 dere 8 кесше Corporation, Ora SORTENS: 5 1 i % |) 4 il E 1 {— 1 15/- " 11 0 0 
" о % 169% 3 1 2 11 3 bs 1 
850,000 do. A % 1st Mort. Deb. Stk. 100 44°% | 44% | 44% % 76 — 81 76 —81 í it 1 
10,000 Folkestone, 1 to 10,000 E .. & 514 55% 53 1822 4 — 524 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 vs is 5 v. Vs 50 5 6 — d 5 — d i 4 10 11 ' 
90,000 Do. 43 % 1st Deb. Stock ree ‚з ja 100 44% | 4 44% | 469 96 — 99 96 — 99 , 4 10 11 
18,000 | Hove, 1 to 18,000 Ps 5 9% 9 7 6 ; 6 4 2 
о Kensington and Knightsbridge eran Ord. а 5 12% [12 % 10 10 © m ag i K . " 6 8 1 
; eben. tock 149 4 4 4% 94 — 97 91 — 97 Е ix 
000 Розов. Electric Supply Corporation; i „Оха. 8 Pi 3 {4 f 4 © na 1; 12— 14 . "m б a 0 
9 ef. H1 926 6 6 6 D 5 т, 5 ae . ee 
874,395 Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock | 4 4 Фф 4% | 44% | 98 — 96 um 95 ЖЕ РР —1 i 14 9 
200, 000 Metropolitan xS Сирру, 1 0 100,000 . ; 5 82% 10 % 10 % 1 8 € 6i 5} -— 
ply, 5% i 6 8 0 
76,121 Do. ef. 1—71, 106 . s b 44% | 44% | 44% 75 4 43— 6} mle - * 469 
220,000! i E let "Mort. Deben. 'Stock ix АР 44% | 4 & 459% % | 108 —107 108 —107 А : 4 4 1 
250, 0001 Do. 84 % Mort. Deben. Stock Redem. | Stock 4 % % | 87 — 92 87 — 92 í : e 816 1 
250,000 Midland Electric Corporation, 44 % lst Mort. Deb. | 100 4 44% | 46% 5| 95 — 98 95 — t8 : : "+: 41110 
905 e Eu Pat: тюлдю 06 , 5 8 96 5 5 8 % | 8 X 64— "1 64— 7 <p s F 6 14 З 
е : a 5% | 5 5 5 & 5— 5 5 — 5 : 
10,852 | Notting Hill Electric Lighting. 10 6 % 7 7700 n% 11 — 12 11.— 12 8 e 
20,000 | Oxford, 1 to 96 and 407 to 20,810 ИР 23 NN 5 64% | 7% 7 1 53— 68 5j— 69 А s 6 910 
50,000 Do. 4% Deb. Stock .. ‚. | 100 4%14%] 4 4 95 — 97 95 — 97 M 4 2 6 
40, 000 PE James' and Pall Mall Electric Light, Ord. .. 5 [144% Ps 124% [10 73— 8 73— 8 7$ А 5 14 З 
1000 Do 9 7 ТБ Deb. 80.081. to 40,080 o6 7 7 b 1961" a z 6#— a T : 4 14 11 
toc ЖОКЕ uk 8 86 — 91 86 — 
12,000 Башне hd rs Elected Supply, Ord. .. 5 40% oe 4 & E 1 à— 14 Ó— 13 Bi Я Nul 
o. 4% Deb. Stock Stock 4 % 4% 4 4 71 — 15 = е 
65,000 | South Éondon Electricity Supply, Ord. oc 5 8 g 4 2 4 L4 8 $ 2 — D " — та 6 0 D 
120,000 | South Met. Elec. Lt. & Power, Ord. . - Е 1 Nil | Nil | 24% | 24 i #— a 12/6 8 6 8 
30900 po do. q% Pref. 1 7 7 7 7 if 1 5 — 178 23/9 — 1515 6 8 
S DD Urb E do. 43 % Ist Deb. stk. 100 44% | 44% | 4396 | 44 100 —108 100 —108 we us э» 47 6 
an Electric Supply, Ord. .. 5 5 5 5 5 là— 2 1— 2} s ‘ct 11 2 0 
54,000 Do. do. 5 % Cum. Pref. 5 |5%|5%|6% 5 2— 3 2— 8 M x: 868 
200.000 Do. do. 44% ist Mort. Db. Stk. Red. 100 .. | 4435 | 44% | 4396 | 91 — 97 94 — 97 и! P 2 412 9 
110,000 Westminster Electrio jo Supply, Ord. Pei! 5 1849, 14 % 13% 12 83— 92xd| 83— 9 з . ] 221664 
um. Pre : 6 5 6 5 б — 5 — е 
' (Original 5 вео to 44 % from 81st Dec., 1905) ® D. *|4 з " U і iae: 
* Unless otherwise stated, all shares are fully paid + Quotations on Liverpool Stock Exchange. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1907. 


ComPaRED with the previous month’s returns, the electrical export 
and import business of July exhibits а sharp recovery in value. 

Thus the exports for the month, totalling £168,275, are the 
highest recorded this year, and are some £35,000 in excess of both 
the previous month's total and the average over the year 1906. 

The imports have similarly improved, the total of £151,970, 
although by no means the highest in the present year, being approxi- 
mately £19,000 ahead of the June total, and somewhat in excess of 
the 1906 average. 

The re- ex ports, at £18,640, though slightly below the preceding 
month in value, are still abnormally high. 

"The returns are, in fact, of a wholly. satisfactory character, more 


especially as regards the export section. In the latter, electrical 
and electrically driven machinery, generally prominent items, 
total together nearly £85,000, and cables at £40,000 are well repre- 
sented. 

The import section does not exhibit any ex q feature ; 
telephonic material—as usual from Sweden and Belgium — figures 
at £21,522, and electrical macbinery at £42,000 approx. 

The abnormal re-export total is composed principally of items 
under goods, cables, machinery and telephones. 

In glancing at the countries witb which we do business, 
jadged by earlier returns, our Australian business appears, if any- 
thing, to be falling away ; otherwise increased business appears to 
be generally distributed. 


Begistered Exports of British and Irish Electrical Goods from the United Kingdom.“ 


| a D E ү: 2 2 i 2 
3 е 3 5 & E 3 . E go 2 D З . 
il Za „ 2 | 2,2] 28 | 33 2572 def | ЕЗ4 
Country receiving exports and importing. ЕЕЕ FE 288 $ TE E E 8822 EE H 
E ti 52 8 9 3 Е 52 E р 8 
EKU b 
{ ! i | 
| £ £ Ж £| £ £ £ | £ e £ | £ 
Russis Sweden, Norway and Denmark .. 798 6,015 164 148 10.0% | 77, 90 | .. | зв 
Germany... 670 | 1,131 | . 43 49 6| 522 ү 85 19 
Netherlands а ds 34 | 1,841 | 738 41 27 216 189 L4 "p a 
Dutch Borneo and Java S 21 23 7 52 13 794 н а 333 | s Pe 
Belgium ш e ш in - 147 | 1072 | 89 9| 163 242 . | L189 | 40 20 
з 182 | 150 63 9 3| 1498 | 130| .. je cus э ы. — 327 
Portugal and Portuguese Africa . 23 2 35 Р | 17 | 3,864 SN 2 166) .. ' .. 
Spain... д 19 15 | 15] 27 2 ж is Dur dvo cess 
Italy, Austro- -Hungary, Greece and Roumania... 251 145 490 420 402 sus | dale is 150 26 
Egypt and Tunis а 101 302 261 207 аз 527 s ide | 16 | 2,347 я 
China and Siam n. 363 | 4861 570 246 48 3, 193 49. 330 322 
Ja - 1,557 | 3,714 298 310 328 | 5,341 172.| .. . | 1,759 
U. S.A., Philippine Islands and Cuba 268 ^ 5³ 85 | 751 113 100 | ii 
Mexico, ерш. ова 5 and 
Peru i 61 41 не 17 116 1339 | ... i 2a 
сше: ©з Mes "T ХЕ ae P 594 328 fs 379 118 | 6,644 97 | " 868 
e ue. Le. е 84б] 96 | 208 | 165 | 5,603 6 | 49 | 
3 and Urug guay .. se.. | 1,062 | 2,769 | 119 | 386 239 | 4,500 | 274 11 45) .. 
Channel Isles, Gibraltar and Malta 85 | 543 150 28 94 5 oe. 34 | 24 
British West, Africa БИ CU 18 28 108] .. die 691 8 .. 105 ... | 
Cape of Good Hope Au err О 659 | 1,009 | 109 22 143 | 2,283 "rM ы. 46, 196 і 
Natal.. .. 2455 | 1,548 83 | 442 79 2,888 64 | 11 48 | 1,284 | 
Zanzibar, Brit. - East Africa] and Mauritius zt | ы. 6 14 6 36 3 4 oe 57 34 
India. id Mas .. | 2,293 3,759 969 | 1,091 1.104 | 8130 615 150 10 2,276 
Burmlahlh lh... 753 94 2 45 364 | B uu ons О] 
Ceylon n: . 129 701 58 51 10 14 II 5960 а 
Straits Settlements and Fed. d. Malay States — 6559 86 174 128 31 | 1,589 | 80 17 706 ! 380 е 
Hong Kong. 272 2,504 325] 225 133 218 16 11 59 360 . 
West Australia 755 161 61, 117| 441 з! uu Е ; 
South Australia 292 56i 320 23 | 3,110 17 M 9 .. ; 
Victoria i 557 | 5/218 239 89 | 2,976 56| ... 11 . | 
New South Wales. asi | tage 1,159 | 235 321 770 8 2,235 442 271 | 1,250 ; 
Queensland .. VIDES 124 аз 12| 410 20'0% 196 s 
New Zealand 5 . 440 542 460 . 174 65 2,110 140 257 2 
Canada and Newfoundland aes . 75 | 5,190 187 64 sae - © 18 174 TH | - 
British West Indies and British Guiana 36 "m 10 3 au. us | 37 TM * 


Total, £ | 20,269 39.78 | 5,764 | 6,109 | 3,760 74250 E ao 4,176 11,564 | 111 


£ £ £ & & & £ 

Russia, Norway, Sweden and Denmark .. РРР 76 | 249 | 10 15 7 1, 143 315 
Germany ... ux ves wee 402 13,328 | 2,089 | 4,250 98 |14,441 921 
Holland 888 xs "ed "T 8 беа 212 | 5, 171 4,149 11.403 709 | 1,946 620 
Belgium  .. ... QN Res sus ... | 1,423 | 3, 078 | 407 , 1,824 367 | 9,989 442 
France wee sei vis ive vs га 489 | 8, 992 3,741 849 409 | 1,590 216 
United states is ame s -— ... 3,021 6 | 1,343 300 70 | 12,760 361 
Italy and Greece ке es vas Pus 40 72 e en 


12,448 | 21,522 


Additional import: New South Wales, electrical machinery, £50. 

Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 

£ | £ £ £ £ £ £ 
6,334 | 4,867 | 11 | 971 3,766 | 162 


А & 
Various countries, mainly as above  .. ... 45 


Tora, IMPORTS: 
£151,970 


„тетте amounts appearing under the several headings are olaasified according to the Customs returns. The first and 


Toran RE-EXPORTS: 
£18,640- 


.. Toran ExPonTS: 
ul 4168, 275 


contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 


appearing in adjacent columns. 


à pu to 
| ien а This section does not include telegraph cables and apparatus, - 
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REVIEWS. 


The Progress of Electrical Enterprise. Reprints of Articles 
Jrom the Engineering Supplement of the “ Times.” By 
E. GARCKE, M.I.E.E. london: Electrical Press, Ltd, 
Price 1s. net. ' 


Ко опе is better fitted to write the history of the rise апа 
progress of the electrical industry than Mr. Emile Garcke, 
whose admirable series of articles published in the Times 
newspaper during last year, are now issued in a form adapted 
for the general reader. 

Mr. Garcke's association with the business from its infancy 
to the present time, when it has developed into a most 
important industry in which £340,000,000 capital is 
invested, enables him to deal with the subject from personal 
knowledge, and not as а mere compiler of historical data. 

The difficulties with which electrical supply in the United 
Kingdom has had to contend, and the efforts to overcome 
them, are exhaustively dealt with, Mr. Garcke having 
personally had much to do in the endeavour to remedy the 
inappropriate and ill-timed legislative enactments” that 
have checked and hampered it from 1882, when, under the 
auspices of Mr. Joseph Chamberlain, the first Electric Light 
Act was passed. Between that date and 1888 Mr. Garcke, 
in association with a committee presided over by Lord 
Saffield, strove to obtain an amendment of the Act, which 
resulted in the Act of 1888, extending the period of 
compulsory purchase by local authorities from 21 to 42 

ears. 

7 From that time the industry has developed, but as Mr. 
Garcke points out in his introduction, the progress is almost 
insignificant when compared with the theoretical potentiali- 
ties of the industry," and he adds that the great advant- 
uges to be obtained by the applications of electrical know- 
ledge and inventions are so obvious to the man of science, 
that nothing but a lack of ordinary enterprise would seem to 
explain the delay in their adoption." 

Mr. Garcke’s work may be divided into the- historical, 
political and practical aspects of the electrical industry, and 
under each of these heads the series of papers affords a 
valuable guide to the thoughtful consideration of the 
position and prospects of what may be justly termed a com- 
plete revolution in the methods of obtaining power for 
manufacturing, for traction, for heat, for furnaces, or the 
warming of dwellings, lighting, and rapid communication by 
means of the telegraph, telephone and telantograph. 

To accomplish so great a revolution—with the contingent 
changes involved in the re-arrangement and redistribution of 
industries, the alteration in the domestic habits of the people 
and the enormous losses involved in changing over from the 
old systems to the new— necessarily requires time and capital, 
besides every possible facility in wise legislative control. 

In his preface, Mr. Garcke alludes to the marked advance 
of municipal socialism and legislation of a socialistic character 
as affecting the electrical industry; while cordially sup- 
porting the principle that municipal trading in electricity 
supply has too frequently shown itself to be opposed to the 
public interest, we cannot endorse his conclusions as to the 
. cause of the present alleged depression. 

No doubt the hostile attitude of local authorities has not 
only hampered the industry, but has prevented reforms of the 
laws controlling electrical enterprise, and we believe with him 
that “the majority of people are realising the dangers of 
municipal trading," but the Fiscal Reform ory will not 
remedy the fluctuations in trade, which do not arise from 
foreign competition, but from the check to electrical enter- 
prise through a restricted supply of capital and consequent 
decline in the promotion of new schemes and full develop- 
ment of those for which powers have been granted. 

Mr. Garcke quotes the President of the Board of Trade as 
desirous of improving the status of the manufacturer by 
arranging for a census of production, by amending the patent 
lawa, and by increasing the efficiency of the Consular Service, 
but if he relies upon Mr. Lloyd-George also to abandon the 
principle of * buying in the cheapest market" by putting 
duties upon importations, he reckons without his host. 

Mr. Garcke is hopeful of the present time as opportune for 
a fresh start, in the direction of securing the great industrial 
advantages of electricity, and we quite agree with him in 


his conclusion that it is impracticable to conduct the business 
on political lines. Let us have all the freedom possible for the 
promotion of electrical enterprises by reforming the legislation 
which has hitherto interfered with it, let us encourage 
the investment of capital for schemes of electricity supply 
over wide areas by large power companies, and, above all, 
educate the pubiic by a comprehensive system of publicity, 
in which some lessons may be learnt from our American 
competitors. 

The contents of Mr. Garcke’s series of papers deal with 
the two great divisions of the industry, а supply 
and tramways, in both of. which sections he has a large 
experience. | 

The historical record of progress is of great interest, and 
Mr. Garcke selects three periods for instructive compari 
viz., 1885, 1895 and 1905. The first date marked the posi- 
tive stagnation of the business due to the Electric Lighting 
Act of 1882; 1895 was a high water mark following upon 
the Act of 1888, and one may point out that, Fiscal Reform 
was not supposed at that time to be a necessity of the 
industry, although the Americans and Germans were so 
much ahead of us, but it is from 1905, following upon the 
waste of capital in disastrous wars, that the present condition 
of the business dates. 

Mr. Garcke's data as to the grant of provisional orders 
between 1888 and 1900 are most valuable and suggestive, 
for, as he points out, no fewer than 342 orders during thoee 
11 years were granted to local authorities and only 123 to 
companies, with the result that while private u ers 
dealt promptly with their powers, a large percentage of the 
orders taken by the municipalities were allowed to remain 
dormant, and in many instances have been transferred, after 
years of unnecessary delay, to private companies, upon 
more or less onerous terms which must ultimately affect the 
consumers. 

The author's paper upon the London problem has a 
special interest in the light of recent evente. The investi- 
gations which have been in progress during the contest for 
powers in the last few years have opened the eyes of the public 
to the enormous importance of the Metropolis as a great 
manufacturing as well as industrial centre, which must be 
provided with electrical energy on the most advantageous 
terms. As Mr. Garcke mentions, there are in London 12 
local authorities and 14 companies carrying on electric 
supply undertakings, the total output when he wrote (May 
30th, 1906) being some 160,000,000 units realising a 


revenue of £2,000,000. How to deal with this great problem 


80 as to provide for the production and distribution of the 
energy economically is not yet solved, and Mr. Garcke’s 
chapter upon a proposed Metropolitan Electricity Board 
deals with the matter, and is of especial interest. 

The scope of electricity supply in London he indicates by 
а comparison with American cities, which seems to prove, 
80 far as London is concerned, that even now “ electricity is 
in its infancy," for he states that in New York the annual 
output of electricity is equal to 282 units per head of 
population, while in London it only amounts to 42 units! 

Space forbids our dealing further with Mr. Garcke's 
excellent series of papers, which should be studied not only 
by the electrical industry but by every one interested in ita 
development. 

Progress is not ВО rapid and continuous as it might be, 
and at times it is as disappointing as a mirage in the desert, 
but as the public realise the boon at their command the 
industry will reach an oasis and enjoy an unlimited and 
unrestricted prosperity. We commend Мг. Garcke’s book ав 
a most valuable contribution to the literature of the electrical 
community. 


Essais des Machines à Courant Continu et Alternatif. By 
P. BouRGvUIGNON. Paris and Liege: Ch. Béranger. 
1907. E 
We welcome this volume as an important contribution to 

technical literature. The author gives a clear description of 

some of the best methods employed for testing dynamos. 

So many methods have been suggested, that engineers 

despairing of ever finding time to try to understand them 

all, have often been forced to invent & method for them- 
selves. The author, therefore, has wisely confined himself to 
giving descriptions only of the best practical methods. The 
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book is consequently of a reasonable size, and as the author 
has taken great care to check all the formule given, it can 
be confidently recommended to electricians. 

In the early chapters a description is given of suitable 
testing platforms and of the various accessories, such as 
rheostats, required for workshop testing. The data given 
for the heating of rheostats in air and liquids will be appre- 
ciated by the practical engineer. We are glad to see that in 
the chapter on the characteristic cutves of dynamos due 
stress is laid on the fact that the open-circuit character- 
istic has both an ascending and a descending branch. To 
take this into account is often necessary in practice, but 
it complicates the theory very considerably. 

The author discusses carefully the question of the 
kinetic variation of pressure in electric generators. It is 
Bometimes more important, especially with direct-current 
machines, to know how the voltage varies with the speed 
than how it varies with the load. The drop in pressure 
between no load and full load in two machines may be 
10 pet cent, but a 3 per cent. variation in the speed of 
the one may only cause a 3 per cent. variation in the 
voltage, whilst the same drop in the speed may cause 
the voltage of the other to fall 30 per cent. The reviewer 
finds it useful following Boucherot to introduce the 
notion of the * kinetic factor." This factor can be readily 
obtained from the curves given by the author, and ite 
value gives us an excellent notion of how the machine will 
work in practice. 

Many of the mechanical and magnetic brakes described 
and illustrated in Chapter VI are new to us, and are 
most interesting. With respect to the indirect methods of 
measuring efficiency, the author considers that the usual 
modification of the Hopkinson method is the best. In his 
opinion the efficiencies obtained by the method of “ separate 
losses " have only а conventional value. Clear descriptions, 
however, are given of the methods used for separating 
certain of the losses, for instance, by noting the difference in 
the power required to run the machine with its field excited, 
and when the exciting current is switched off. He 
emphasises that the method of test should always be stated 
when giving results. 

The chapter on the methods of finding the wave form of 
an alternator, and of finding the values of its various 
harmonics by the resonance method, is one of the best in the 
book. The ondograph and the Blondel and Duddell 
oscillographs are described. А complete experimental 
analysis by Armagnat’s method of the E. M. F. wave of a four- 
pole Labour machine is given. An oscillogram is shown 
illustrating clearly resonance of the seventeenth harmonic. 
It is pointed out that graphical methods are quite unsuitable 
for the accurate analysis of the E.M.F. wave of an alternator. 

The elegant method devised by Potier for predetermining 
the voltege drop of alternators is described; it seems to 

better with experiment than either Eschenburg's or 
Rothert's method. We doubt whether the simple formula 
given on page 154 for the counter ampere-turns of the 
armature is of any great value. : 

The treatment of the alternating-current transformer is 
strictly orthodox. The author perhaps lays too much stress 
on the ageing of the iron in the core. He quotes testa on 
transformers made before they began working on a supply 
network, and after they had been working six or seven years. 
The resulta are certainly rather alarming, the core loss having 
apparently increased in some cases by over 100 per cent. 
The author attributes part of this increase to short circuits 
in the metal sheets forming the core. 

On page 170 the method of separating the hysteresis loss 
in the core of a transformer by varying the applied pressure, 
and assuming that Steinmetz’s law for the hysteresis loss 
and the law expressing that the eddy-current loss varies as 
the square of the applied pressure can be used, is 
very properly criticised. Ме do not approve of the 
other method given by the author, namely, the method 
of varying the frequency and keeping the induction 
constant. It would be an exceedingly difficult test to make. 
The assumption that the eddy-current loss varies as the 
square of the frequency is in general only a rough approxi- 
mation. It is stated that the assumptions involved in this 
method have been completely justified by Jouaust and 


others; we have referred to Jouaust's classical paper 


(quoted by the author) on magnetic viscosity, but can find 
no reference to the method in it, and we fail to see any con- 
nection between his experimental results and this test. 
Possibly the author is thinking of another paper of 
Jouaust's. 

The only type of three-phase transformer shown (p. 172) 
has the relactances of the three magnetic circuita different. 
Junior readers might suppose that this defect, was inherent 
in all types of three-phase transformer. 

On p. 189 a table of the ratios of the power that can he 
got from the direct-current side of a rotary converter to the 
power that can be obtained from it when it operates as a 
direct current generator is given. It is not stated how these 
numbers are obtained. For an infinite number of phases 
and unity power factor, the ratio is given as 2°34 (p. 189) ; 
it should be 2°30. In the line immediately following this 
table, 83 is a misprint for 85. We think that the author 
should have mentioned that he assumes that the efficiency of 
the converter is 100 per cent. 

A full description of the practical theory of the induction 
motor is given. We are pleased that slip is defined as 
(w—w’)/w, and that the definition of the leakage factor 
used by Blondel and Behn-Eschenburg is adopted. The 
author uses, however, Behrend’s coefficients , and v, 
which seem to us to be unnecessary. 

In an Appendix the rules for testing dynamos pub- 
lished by the American Institution of Electrica! Engineers, 
the Verband Deutscher Elektrotechniker, &c., are given. 
A useful comparative table of them is also appended. The 
proofs have been corrected carefully, but we have noticed 


a few misprints, p. 19, line 1, Mathiessen for Matthiessen ; 


p. 20, line 3, kilovatts; p. 247, line 4, service; and, 
curiously enough, there is a misprint in the short table 
of errata given. Page 2, ligne 21, on this table should 
be page 2, ligne 1. On p. 216, last line, for— 

0 = (2871 + 0 (n, {н 4), 
read Ө = (2381 + 0 (x, , o [Rc — 1). 


The symbols and notation adopted by the author are, on the 
whole, extremely well chosen. We do not approve, however, 
of n for E.M.F., or of p for efficiency (rendement).—A. К. 


‘ontinuous-Current Dynamo Design. Ву Н. M. HOBART. 
London: Whittaker & Co. 1906. Price 7s. 6d. net. 


This is a short work of 200 pages, with an appendix and 
various tables, and is stated by the author to be intended, in 


the first instance, as an aid to students. For his own pur- 


poses, however, the author looks forward to having the 
material between two covers for convenient reference when 
engaged in routine designing work. 

The treatise, as it stands, owes its inception in part to a 
series of six articles contributed to Technics. With these as 
a nucleus, the writer developed a series of lecture notes 
which he employed in connection with some evening classes. 
These in turn have been exhaustively revised, and the pre- 
sent treatise is the final outcome. 

A special feature of the book consists in the introduction 
of 18 complete dynamo designs, all worked out in detail and 
tabulated. These tabulated designa are given at the end of 
the book, while at the end of each chapter a table with 
blank columns is provided, so that the student can work out 
and fill in the data with which the chapter has been dealing, 
and then compare his figures with those in the tables at the 
end of the book. 

The first chapter deals with the electric conductin 
circuit of the dynamo. Diagrams of present standa 
armatnre windings are given, with formule for the 
correct pitch of windings and for their resistance. "The 
author draws attention to the fact that engineers still insist 
on high fall-load efficiencies, althoogh by a slight sacrifice 
of full-load efficiency a much higher all-round efficiency 
may be obtained. Contact resistance and permissible current 
density in brushes are treated, and formule are given for cal- 
culating the losses and temperature rise of commutators. 

The magnetic circuit of the dynamo is next dealt with in 
the orthodox manner, with which we are all familiar. 

On the subject of armature interference, curves are given 
showing the effects of cross ampere-türns on the armature: 
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and the ampere-turns required in the field winding to 
overcome these effects. | 

In the proportioning of dynamos the author takes the 

armature cross ampere-turns and reactance voltage as the 
basis, and builds up the design around these values. As in 
other of the author's works, the theory of commutation is 
very fully treated. Considerable space is devoted to a com- 
parison of dynamo output coefficients, and formul: are 
given for predetermining the total works cost of new 
designs. | 
. A new and welcome departure consists in a chapter on the 
application of commutating poles and the design of machines 
for turbine driving. 
A full specification of a turbine-driven direct-current 
generator is given, and in this we note that the author 
adopta a reactance voltage of 20, and designs the commutat- 
ing poles to generate an k. M. F. of 20 in the short-circuited coils, 
a diverting resistance being provided across the commutating 
pole winding for purposes of adjustment. 

The book concludes with complete tables of figures of the 
18 dynamo designs already mentioned. We have no doubt 
that it will be cordially welcomed by both students and 
designers. 


ELECTRICAL DRIVING IN AMERICAN 
NEWSPAPER AND PRINTING OFFICES. 


By F. B. 


In the disastrous fire of 1904, in which practically every 
newspaper establishment in Baltimore was destroyed, the 
Baltimore Sun was one of the sufferers. Its owners have 
since erected a building which is devoted entirely to the 
publication of their newspaper. A free hand was given to 
the architect and engineer to provide for a building and 
equipment which might include every accessory which 
would conduce to the economy of time in the production of 
the paper, and from the account of the engineering portion 
of the work described by Mr. Willey in a recent issue of the 
Electrical Review, N.Y., they have every reason to be 
satisfied with the results of their work. 

Competition, which acts as such a powerful stimulus 
both on railway and steamship companies in the introduc- 
tion of more rapid means of transit, acts in а similar way on 
newspaper proprietors, who reckon as an advantage every 
minute in which their paper is on the streets before those of 
their competitors. | 

The introduction of electricity into printing offices has had 
a very marked influence in expediting the various processes 
through which the newspaper passes. According to the 
account above referred to, it is claimed that a 16-page eight- 
column paper is composed, stereotyed, printed, and delivered 
to the distributors in a shorter time than is possible in any 


other office in the country, this result being entirely due to 


the methods which modern electrically-driven machinery 
have made possible. Each reporter ог editor dictates his 
copy to a typewriter, and as sheet after sheet is revised, a 
pneumatic tube takes it to the foreman of thecomposing-room, 
where it is set up by electrically-driven type-setters which 
average 6,000 ems an hour, as compared with the previous 
record of 5,000 ems in other offices. The forme is then 
passed on tothe bed of an impression moulder driven by a24-H.P. 
motor, thence to the steam tables, where the moisture is partly 
removed, thence to the circular matrix roaster driven by a 
JH. . motor, where the matrix is completely dried. А chate 
then transfers the matrices to the stereotype room in the base- 
ment, where the forme is cast and trimmed by electrically- 
driven cutting tools. The time occupied for the whole process, 
including the completion of the forme, the moulding, pressing, 
drying, casting and locking in position on the machine, is 
only 8 minutes. | 

The rotary machines are of the Hoe type, each capable of 
turning out 25,000 copies an hour. The copies are taken 
from the press ready cut and folded, and delivered on to an 


endless conveyor moving at the rate of 100 ft. per minute, . 


and are delivered by means of a vertical conduit to the street 
floor, where they are removed, counted and distributed to 
carriers and wagons as fast as the papers emerge from the 
chute. | 


Each of the four rotary presses is driven by a 35-H.P. motor; 
one 7} and two 5-H.P. motors actuate 23 linotype machines, 
and other motors are used for auxiliary machinery, such as 
the stereo foundry, tools, air reservoirs, &c. 

An interesting part of the installation is the provision of 
two air reservoirs, situated in the press room, having a 
capacity of 134 cb. ft. at a pressure of 80 lb. per вд. in., 
these being ueed not only for the pneumatic tube delivery 
which serves 10 stations, and a side-walk freight elevator, but, 
what perhaps is more important work, for actuating a 
pneumatic ink distributor. This distributes ink from a 
reservoir baving a capacity of 3.000 lb. of ink, from which 
tubes extend to & conduit alongside the ink cylinder of the 
presses, upon which the ink is spread by the air pres- 
sure. The distribution of the ink is regulated by the 
speed of the prese, and the flow is cut off when the press 
ceases its motion. The whole of the operation is automatic, 
no attendant being required for inking purpores. The 
arrangement of the presses side by side allows of one con- 
veyor serving the whole of them, a motor of 5 Н.Р. being 
quite sufficient for its operation. The labour-saving devices 
are such that each rotary is operated by a crew of only two 
men and a fly-boy. 

In a recent issue of the Journal of Electricity, Power and 
(газ, a description is given of the electric lighting and power 
equipment of the Providence Lithograph Co., which contains 
some interesting particulars as to the methods of driving the 
various machines. Data as to the power taken on different 
outputs is also given which would be useful if the size of 
impression had also been given. . Without this, however, the 
data is of little use beyond showing how the power required 
varies with the different outputs. Thus, on a 500-volt 
circuit a two-colour press took 4:1 amperes at 720 impres- 
sions per hour, 4°4 at 900 impressions per hour, 4:5 at 1,000 
impressions per hour. 

A single colour press which took 3:4 amperes at 1,260 
impressions per hour, took 3'7 at 1,440 impressions per hour, 
and 4:4 at 1,620 impressions per hour. 

An interesting feature of the press equipmente is a 
luminous signal which serves as a tell-tale, by means of 


which the overseer can see if the speed of a press has 


been reduced beyond that for which he has set it. 
The following data as to guillotines or paper-cutters will 
be found useful :—A 60-in. paper-cutter took 2:1 amperes 


running the fly-wheel freely, and 64 amperes on a heavy cut. 


A 50-in. paper-cutter taking 1:4 amperes running light 
took 2:4 amperes when cutting stock 36 in. wide by 13 in. 
thick, and 8 amperes for 36 in. by 24 in. 
The wire-stitching machines, as shown by the illustrations, 
are individually driven, the motors being of only jth H.P., 
which is a very small motor for a 500-volt circuit. These 
machines appear from the illustrations to be driven by a 
friction pulley running against a large fly-wheel pulley on 
the machine. 1 

According to the description, the Liability Insurance 
Inspector pronounces the installation to be the best arranged, 
most complete and satisfactory of any he has examined. It 
would appear from this that insurance inspectors are more 
easily satisfied in Providence than in this country, as it is 


clear from the illustrations that featoons of wires are allowed . 
to be run in the open air between switches and motors, and 


starting switch contacts are all exposed, permitting of 
dangerous shocks being received. 


Electric Lighting in Germany.—In a paper by Dr. 


P. G. Klingenberg, quoted in the Electrical World, the author 


states that the double-tariff system of charging for electricalenergy : 


has been extensively adopted in Germany. Practice on the 
Continent has shown a preference for a supply voltage of 220 for 
the sake of economy in mains, as in this country, but inquiries have 
elicited the fact that a large proportion of the German central 
station engineers are in favour of 110 volts, presumably on account 
of the advent of the metallic filament lamp. "The author, however 


believes that a 220-volt high-efficiency lamp will be evolved. He | 


has no faith in the arc lamp consuming 2 amperes at 110 volts, con- 


sidering that the 500-c р. arc is the smallest that is worth making; 


ead he anticipates that units of very high candle-power-—say, 
$,000— will be utilised for lighting large areas where traffic is 
coagested. 
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A NEW METHOD OF WINDING 
ALTERNATOR COILS.* 


THE Oerlikon.Co. have recently adopted an improved method 
of constructing the coils used on armatures with open slots. 
These coils are formed complete and fully insulated before 
mounting in the slots, in which they are held, as usual, by 


DU 


Fic 1. 


wedges. Instead of winding them with the ordinary round 
or rectangular cotton-covered wires, however, bare flat copper 
strip is used. This strip is bent on formers into its final 
shape, and arranged so as to lie flat in the slot: 7.¢., the 


Fic. 2. 


width of the strip takes up the whole width of the slot, and 
the depth of the slot is occupied by a number of layers of 
the strip. Fig. 1 shows three stages of this bending process. 
The separate strips are next covered throughout with tape or 
paper or, in special cases, with micanite, as shown in fig. 2; 
and finally the completed coil is covered, at the parts which 
lie in the slots, with a jointless coating of micanite or other 


. Frea. 3. 


insulation. Fig. 8 shows the winding blocks and some coils 
in various stages of completion. It is claimed for this 
process that it enables the slot space to be used to the best 
advantege by reducing the necessary insulation, since the 
turns only touch at the flat sides, and the voltage difference 
of only a single turn occurs from layer to layer. The fact 
that the insulation is put on after the bending is completed 
prevents all risk of breakdown during formation, and the 


* From the Z. T. Z. 


absence of air-spaces between the turns reduces the likelihood 
of chemical action occurring at high pressure. 

In case of & burn-out, the coil can be readily re-insulated 
and used again, since it retains its shape even after the 
insulation is burnt off. | 


REVIEW OF THE L.G.B. DEPARTMENTAL 
COMMITTEE'S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS.—III. 


Works Accounts, Cost Accounts, dc. 


Par. 52.—'' Where the operations of local authorities include the 
construction or carrying out of works by direct labour, it is requisite 
thit accurate cost accounts should be kept, and this is especially 
important in regard to works carcied out for private customers. 

“ In the case of many of the larger authorities cost accounts of a 
systematic character are kept, while in smaller places works are 
usually carried oat by contract. Bat the evidence we have obtained 
seems to show that there must be a considerable number of authorities 
who carry out works by direct labour and yet have no regular 
system of cost accounts in operation; and in these cases any stata- 
ments of cost that are prepared must necessarily be of an unreliable 
character.” 

Par. 53.—'' Each cost account should show the materials used (in 
value, and, if desired, ia quantity), the labour employed, the pro- 
portion of general ch rges, and any special or incidental expenditure 
incurred in respect of the work. | 

“The allocation of the labour charges will be based upon the 
wages account and the subsidiary documents from which it is made 
up. Tae proper allocation of these charges is a matter which requires 
careful and constant supervision ; aad, where any large amount of 
labour is employed, security can be obtained only by the employ- 
ment of separate recorders of work." ` 

Par. 54.—“ Each cost account should be closed when the work is 
completed, by charging the customers, or the services concerned, 
with the ascertained cost. The cost of works which are incomplete 
at the end of the fiaancial year should be described in the balance 
sheet as ‘works in progress.“ 


That а great many authorities have no regular system 
of cost accounts is undoubtedly true, and, therefore, many 
statements that are prepared mast necessarily be of ‘an 
unreliable character. There is only one reliable system of 
proving the accuracy of cost work, which we will endeavour 
to explain as briefly as possible. In the first place, an 
expenditure account should be opened and debited with the 
stock in hand at the commencement of the financial year; to 
this should be added the whole of the purchases, wages paid, 
petty cash disbursed, postages, and all direct charges such as 
salaries, interest and repayments, bank interest, &c., in short, 
all expenditure chargeable against the department. To the 
credit of this account should be posted the whole details of 
the debit side of the balance sheet, inclading the prime cost 
work, showing each job under its proper allocation and the 
stock in hand at the end of the financial year to balance. 


The prime cost may be sub-divided into as much detail as 


the engineer may consider necessary for the welfare of the 
undertaking. This is a matter of no moment to the finance 
department or the Local Government Board, provided facility 
is given to audit the allocation of the work, but is of extreme: 
importance to the commercial engineer, as it is from this 
source alone that he is enabled to base his recommendations 
to his committee for charges for supply. 

It has been considered necessary to call special attention 
to the allocation of labour, and undoubtedly the L.G.B. is 
justified in so doing. The notorious laxity of engineers in 
the past with regard to allocation of wages has caused the 
L.G.B. to take stringent measures in order to induce reform. 
The action of the Board in endeavouring to make the wages 
of all permanent’ workmen a charge upon revenue, has been 
brought about by the custom of finding work under capital 
account for men, when there has been no legitimate capital 
work in progress. Capita! should be employed for the 
purpose of earning revenue, and any creation. or accumula- 
tion of non-revenue-earning capital is only piling up charges 
on future generations. We find that the following system 
answers all the requirements of Par. 53 as regards careful 
and constant supervision, and is also a deterrent to the 
practice of engineering assistante, of taking credit for economy 
by diverting legitimate revenue charges to capital account. 


scm TESTE PE ES ST I IG ICSI CT EE TET ITE LL LEED LILA ER, 


862 


THE ELECTRICAL REVIEW.  [Vol61. No. 1,553, Ave 30, 1907. 


A daily time-sheet is issued to each workman, with spaces 
for job number, description of work, regular hours and over- 
time; this is made up by the workman and handed into 
the time office on cessation of work. These sheets are checked 
by the timekeeper each morning following, by a comparison of 
the total time with that recorded, and passed on to the prime 
cost clerk for the purpose of comparing the description of work 
with the job number ; they are then forwarded to the various 
engineering assistants responsible for the supervision of the 
work executed, for the certification of the time charged to the 
various jobs. By this method there is little chance of 
collusion, on account of the varied form of supervision ; 
finally the works order, to which the job number gives 
reference, is allocated by the chief engineer or manager, and 
passed on to the Borough Accountant or Treasurer for 
reference during the Government audit of accounts. The 
analyses of the wages may be made weekly and balanced 
with the total weekly wages sheet, but for the purpose of 
balancing at any part of a week, it is preferable to work out 
the time values and analyse and post to prime cost daily ; the 
seven days cross added should balance with the weekly totals. 
From these daily analyses sheets a return is made to the 
chief engineer, properly allocated, who is thus enabled to 
inquire into any apparent excess expenditure whilst the 
knowledge is fresh in the minds of his assistants. 

The mention of “ proportion of general charges and any 
special or incidental expenditure,” calls for some explanation, 
as the meaning is rather obscure. In addition to the two 
main sources of expenditure, viz., labour and materials from 
stores, it is often necessary to purchase special materials or 
employ outside work, which may be allocated direct from 
invoice or through the medium of a purchases journal, 
whilst incidental expenses directly chargeable to a particular 
service can be posted from the petty cash book. In addition 
to these special and incidental charges, there are а number 
of accrued charges which cannot be taken from any definite 
source—viz., storekeepers’ and timekeepera' wages, the 
salaries of officers supervising work, wear and tear of tools, 
and various items which make up general establishment 
charges. Should the sum of these items be found to be, 
say, 10 per cent. of the total wages and materials issued 
over a given period, then it is proper to debit the prime 
cost of all capital and re-chargeable work to the extent of 
10 per cent. of wages and materials issued from stores, and 
credit establishment account with the amount. The 
legitimacy of this charge will be apparent when it is con- 
sidered that, bad not direct labour been employed, it is 
probable that the contractors would have added considerably 
more than the ascertained sum for their establishment 
charges and profit. 

We shall be pleased to see the section of the Report 
relating to works accounts and cost accounts adopted in its 
entirety, especially as it will settle, once and for all, the 
much-vexed questions of employment of permanent work- 
men on capital work " and the proper allocation of general 


charges. 


METHODS OF SECURING POWER 
BUSINESS. 


Ir will be granted by most station engineers that electricity supply 
concerns in America have taken up to the present considerably 
more trouble to ascertain the scientific conditions underlying the 
increase of business tban we have on this side of tbe Atlantic. 
Our energies seem to have been more or lees concentrated upon 
economical production and distribution of electricity, while theirs 
have been extended to experimenting upon the best means of 
obtaining greater bulk of business. In the Western Electrician of 
July 6th, appears the summary of a paper under the above title, 
read by Mr. G. N. Tidd, before the National Electric Lighting 
Association at Washington. Starting from the proposition that. 
there is no reason why a central station sbould not furnish all the 
power used by manufacturers and others in the city, with possibly 
the exception of those manufacturers who use a large amount of 
steam and heat in their process of manufacture (с у., paper mills, 
who steam their pulp and use their engines simply as reducing 
valves), the author at once proceeds to enumerate the methods for 
obtaining the lcng-hour high power factor class of customer. In 
passing, a summary of the arguments he uses for a transfer from 
steam to electric drive are worthy of note :— 


1. Private plant generally uses comparatively expensive coal. 

2. It incurs high cost of haulage in taking coal in and ash out. 

3. It ie probably purchasing its water from the city supply and 
feeding it to the boilers with injectors. 

4. The boilers are freauently poorly set, and operating at poor 
efficiency. 

5. The engines are probably of inferior design, old and in poor 
condition. Usually slide valve or high speed automatic types are 
used. 

6. The engines are in many instances either under or over 
loaded. 

7. The frictional load of shafts and belts will frequently repre- 
sent 20 to 50 per cent. of the power produced. 

As opposed to this, the central station has high efficiency 
generating plant, methods of burning low grade fuels, saving of 
power secured by the elimination of a great proportion of frictional 
line loss due to motor drive, low labour costs owing to the large 
outputs and Jabour-saving devices. 

The methods for obtaining power business of the right sort are 
as follows:— 

1. Get hold of a good operating engineer as salesman, a man, if 
possible, who has had charge of a central station plant, and who can 
appreciate quickly the points which constitute good and bad steam 
engineering. Give this salesman one or two assistante, and let him 
devote his entire attention to the work. His varied experience in 
operation will make this type of man particularly resourceful and 
valuable for this work. 

2. Canvass the district. Make a thorough investigation of every 
power producing plant in the district, however large or 
Keep a systematic record of every case in a plant deta sheet, study 
thoroughly each power problem, and supplement this with a know- 
ledge of the process of manufacture. This will develop a business 
which would at first sight appear impracticable. The idea of this 
preparatory analysis is to put the central station representative in 
a position to meet the owner or manager upon his own ground with 
a grasp of the total cost of the plant, conditions of operation, aud 
load factors. Always keep records, as in some instances one cannot 
tackle the manufacturer until he has a breakdown, and when it 
comes, all the data should be instantly at hand. 

3. Secure a large and representative installation. Break the ice 
with one large consumer, and others will have more confidence, 
and will be easier to handle. There are one or more manufacturers 
in a district who are naturally leaders, and others are very apt to 
follow suit. Make the most important manufacturer your friend, 
make his installation a novel one, get his permission to show other 
people over his works, and, if possible, to have an interview with 
the manager himself. His word will go a good deal further than 
that of your representative. | j 

4. Put in a trial demonstration. Some manufacturers are ready 
to admit that central station drive is good for their neighbours, but 
are not quite sure that it is so for themselves. In this case take 
the risk and install a complete equipment and furnish current to 
operate for 60 or 90 days’ trial. Usually the manufacturer will 
agree to pay a nominal sum representing his acknowledged coets 
for the service, and in many instances will further agree to provide 
motor foundations and belts. In addition to the fact that, under 
these conditions, the expense is nominal, inasmuch as the plant 
can be used up elsewhere if rejected, the experiment is not so 
rieky as it may seem for the reason that the organisation of the 
isolated steam plant deteriorates, and sometimes goes altogether, 
so that it is hard to get another operating staff to run the private 
plant. The inertia of making the change has been overcome, which 
is an advantage on finally closing the order. The trial demon- 
strates a good deal more than talking. The advantages of close 
regulation, high output, freedom from worry, flexibility and cleanli- 
ness, impress the manufacturer, and the test also gives the central 
station man an accurate determination of the actual amount of 
power required to drive the plant by his method. It is the 
experience of the author that fully 95 per cent. of these trial 
installations were finally made permanent ones. . 

5. Use liberal means of selling. In many instances it is well to 
sell plant on the instalment system, allowing one or two years to 
pay for the installation. Secure yourself by taking a lease on the 
apparatus and insure it against fire. In some instances install the 
motor free, if it secures particularly favourable business, increasing 
the charge per kilowatt-hour in order to cover the cost of the 
motor. The benefits will be especially артса by the small 
manufacturer, who needs the money in his business,and cannot 
afford to make the necessary cash outlay for a suitable installation. 

6. Avoid cast-iron routine. Every p ive power consumer, 
especially the large one, must be conside as an individual pro- 
position. Do not try to make your system of rates apply to all 
cases. Do not run away from any high load-faetor business, just 
because the present cost to your station, with low load-factor, is 
higher than the competitive figure which you will be called upon to 
quote. Asan indication of the value of high load-factor business, 
and the prices for which power can be sold, divide the station 


costs up into readiness to serve and output expenses, then divide . 


the indicated load into the total readiness to serve expense, and the 
total manufactured current into the output expense; this will give 
the figures upon which long-hour business can be quoted for. 

The author gives special consideration to off-peak business. If 
the actual operation hours of every prospective customer be 
analysed, it is interesting to find how much business can be secured 
on the limited hour basis. Wherever a manufacturer works two 
shifts, it is usually possible to so arrange the hours that they will 
avoid the 6 o'clock peak on the ordinary lighting load. For 
example, flour mills can easily shut down for over-lapping peak 
hours, founders can get out their iron somewhat earlier during the 
day, and so on. The object can be obtained by shortening the 
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dinner hour, starting half an. hour earlier in the morning, and 
shutting down earlier during the winter months. Offer flat rates 
in connection with this off-peak business. The manufacturer will 
not pay for labour or wear and tear of machinery simply to waste 
current. He bas a clearly defined number of hours to operate, a 
maximum production to obtain in these hours, and a definite 
number of machines to operate. A flat rate limited-hour contract 
can be drawn which will cover the situation, leaving out everything 
about horse-power, and simply quoting fora supply of energy to drive 
а certain number of carefully-defined machines a certain number of 
hours a day. This contract secures certain classes of men in busi- 
ness who cannot be otherwise obtained. A city in the Western 
States of America, of 25,000 inhabitants, has now a dsy load of 
1,500 K w., and has on its circuits over 90 per cent. of the total 
power businesses in the city, the only exceptions being the paper 
mills Another plant in a city of 30,000 inhabitants has a day load 
of 1,000 Kw., and is shutting down private plante as fast as station 
capacity can be increased to take care of the load. Fully 50 per 
cent. of the power contracts in both these cities are upon the 
limited hour basis, 


THE JUNIOR INSTITUTION OF ENGINEERS. 


SuMMER VISIT TO SCOTLAND. 


- ELBVEN years have elapsed since the Junior Institution of 
Engineers last visited Scotland. At that time Mr. Archibald 
Denny, of Dumbarton, was president. Through his valuable 
influence locally, together with the hearty manner in which he 
entered personally into all the details, a moet interesting and 
instructive programme of visits was arranged, and a highly enjoyable 
week was spent socially. 

In the preparation of this year’s programme, the Institution was 
fortunate in securing the services as hon. local secretary of Mr. 
Adam Hunter (past-chairman), who was some months ago promoted 
to the post of chief engineer to Sir William Атто! & Co. Во well 
were his duties carried out that practically every industry with 
which busy Clydeside is identified was represented in the series 
of visite, and from the various social engagements much pleasure 
was derived. The Windsor Hotel, St. Vincent Street, was made 
the headquarters for the party. 

The proceedings opened on Monday, July 1st, the attendance 
list comprising the names of members from different parts of the 
kingdom ; the Colonies also had its representative in the person of 
Mr. Edward Goffe, of Johannesburg; and the occasion was well 
supported by members at Glasgow and the district. For the 
morning there were alternative visits to Messrs. Barr & Stroud's 
range-fluder works, and the works of Sir William Arrol & Co. At 
the former Dr. Archibald Barr and Mr. Harold D. Jackson met the 
visitors; the instrument which was seen in process of manufacture 
dates from the year 1888 when Profs. Barr and Stroud were 
associated on the staff of the Yorkshire College, Leeds. Its 
principal use is in connection with gunnery. By means of the 
instrument a single observer may easily determine the distance of 
any visible object within a radius of from a few hundred up to 
20,000 yards or more. In 1892 at the invitation of the Admiralty, 
the manufacture of the instrument was commenced. A small work- 
shop in G was started in 1895, but two years later, so greatly 
had the demand for the instruments increased that another shop 
had to be built, and for six years these two works were used by the 
firm. But again by 1903 the development had been such that it 
was found necessary to extend, and the present manufactory was 
built at Anniesland on the outskirts of Glasgow. The members 
were much struck by the way in which the works are planned, and 
by the well-thought-out system which is apparent in every depart- 
ment. The combination of optical and electrical science is 
exemplified here to a remarkable degree, for not only do Messrs. 
Barr & Stroud manufacture the range finders in which the tele- 
scope figures prominently, but they also produce the apparatus for 
communicating to the various gun platforms a record of the dis- 
tance the target is away, which is effected electrically in a simple 
manner with absolute precision and exactness. 

The members who visited the works of Sir Wm. Arrol & Co. had 
quite a different experience, for there, under the guidance of Mr. 
Hunter and his colleagues, they were shown examples of the heaviest 
description of constructional engineering work. Amongst specially 
notable structures turned out from the works may be mentioned 
the Forth Bridge, New Tay Viaduct, Tower Bridge, the new 
bridges over the Nile at Cairo for the Egyptian Government, and the 
150-ton hammer crane erected at the works of Mesars. John Brown 
and Co. at Clydebank. In Messrs. Arrol’s shops electrical driving is 
кее) adopted, and the energy is supplied from the company’s 
own plant. | 

On the invitation of the Lord Provost and magistrates, the two 
visiting divisions afterwards met at the Municipal Buildings, where 
they were entertained to luncheon, Lord Provost Bilsland presiding. 
A number of Glasgow engineers were also present, including the 
President of the Institution of Engineers and Shipbuilders in 
Scotland. Toasts were exchanged, and the reception generally was 
of & very cordial nature. A photograph of the civic hoste and 
their guests was taken at the conclusion in the quadrangle. 

Iu the afternoon one group of members were shown over the well 
laid out and managed Corporation sewage works at Dalmarnock and 
Mesars. Stewarts & Lloyd's tube works; another visited the works 


of the North British Locomotive Co.; while the whole body were 
given the opportunity of seeing the old Newcomen engine at work 
at Farme Loan Colliery. At the locomotive works, amongst other 
features of special interest pointed ont, was the type of roof con- 
struction of the new buildings. The roof is carried on croas girders 
which rest upon columns with deep concrete foundations, having 
the upper part grilled with steel joists. It is more stable than the 
ordinary ridge-roof type, and is better adapted for withstanding 
the severe racking atresses due to the heavy and high speed electric 
travelling cranes, of which there is one 90-ton on the upper run- 
way, and one 30-ton and one 15-ton on the lower run-way of each 
bay. These cranes, as also the 75-н.р. standard size electric motors 
in these shops, work on a 500-volt current circuit, the current being 
supplied from the Glasgow Corporation mains. 

Electrical power has also been adopted to a considerable extent 
at Messrs. Stewarts & Lloyd's works, where tubes of all kinds and 
dimensions are manufactured, the demand necessitating the 
employment of two shifts of workmen, for day and night-time 
respectively. 

Discarding the attractions of engineering for the beauties of 
nature, on the following day, favoured with fine weather, the 
members took the tour of the Trossacks vid Ballock, Loch Lomond, 
Loch Katrine and Callendar, with a stop at Stirling on the return 
journey for a look at the historic Castle. 

On Wednesday the works of the Clyde Navigation Trustees, the 
Naval Construction Works of Messrs. Beardmore & Co., and the 
Corporation Sewage Works at Dalmuir were visited by one section, 
while another was occupied in viewing the Fairfield Shipbuilding 
and Engineering Co.'s works and the boiler works of Messrs. 
Babcock & Wilcox. The Clyde Trustees kindly placed their steam 
launch Comet at the disposal of the Institution, and their chief 
engineer, Mr. W. M. Alston, acted as cicerone. 

After leaving the Broomielaw, the elevating ferry at Stobcross 
was seen, and disembarking at Merklands Quay, an inspection was 
made of the cattle lairage. The new Rothesay Dock was then 
shown, and the fine electric generating station and coal hoists. At 
Messrs, Beardmore's works the visitors were impressed by the 
magnitude and completeness of the undertaking, comprising as it 
does the most modern appliances required in the building and 
engineering of the highest and heaviest class of naval and merchant 
steamers, with the greatest efficiency and economy. For example, 
the ironworkers’ shed (900 ft. long by 130 ft. wide) contains a com- 
plete equipment of the best machine tools to deal with plates up to 
40 ft. long by 7 ft. 6 in. wide and 2 in. thick, with angles and other 
sections of correspondingly heavy proportions, each machine being 
driven by its own electric motor, and there are electric overhead 
travelling cranes. On the west side of the basin has been erected 
an electric giant 200-ton crane, by which boilers weighing 150 tons 
can be lifted on board a vessel having a beam of quite 80 ft. The 
works are operated entirely. by electric power, the dynamos being 
driven by Oechelhauser gas engines of 5,300 в.н.р. collectively. 
Gas is generated by Duff producers, and, as the residual products 
are recovered, the sale of these representa a great saving in working 
expenses. 

Those members who went to the Fairfield Works spent an equally 
interesting time. Established in the year 1834, the works have 
developed to such an extent that they now occupy an area of 
70 acres, And give employment to about 7,000 hands. Many war 
vessels, mail steamers, cross-channel steamerr, yachts, &c., fitted 
with reciprocating and with turbine engines have been built there. . 
The vessels constructed during the year 1906 aggregated 20,063 
tons, and were of 29,382 т.н.р. 

In going through the works of Mesers. Babcock & Wilcox, it was 
observed that the machinery throughout is driven electrically. The 
possible output is five boilers for every working day of the year, 
and the popularity of this type of boiler is shown from the circum- 
stance that at the present time some 54 million н.р. of the land 
type, and over 1,100,000 н.р. of the marine type are at work. The 
principle of standardisation has been applied in all directions with 
most advantageous results. Recently the company have taken up 
the manufacture of electric cranes; various sizes bave bcen stan- 
dardieed already, and the component parts are being made in 
quantities on the lines which have proved so successful in the manu- 
facture of boilers. Early development of this new branch of 
business is evidently anticipated, for a further extension of the 
crane shop is now in progress. 

An excursion to Edinburgh was arranged for Thursday with the 
object of seeing some of the places of general interest there, including 
the engineering department of the University, and the Forth Bridge. 
Prof. T. Hudson Beare, &n honorary member of the Institution, 
met the party at the University and gave a demonstration with 
some of the principal pieces of apparatus. Lord Rosebery had 
kindly granted permission for the drive from Edinburgh to South 
Queensferry to be through Dalmeny Park, but in consequence of 
the continued downpour of rain it was decided to follow the public 
highway. On arrival at the bridge the resident engineer, Mr. 
Turnbull, walked across with the members aud indicated to them 
the features of interest in its construction and maintenance. Some 
facts elicited were that 55,000 tons of steel, 7,000,000 rivets, and 
140,000 cubic yards of masonry were used in its construction, and 
that the total cost of the bridge was about three millions sterling. 
About one-third of the structure is painted annually, so that every 
three years it receives a coat of paint, of which about 50 tons are 
required, 

Friday was devoted to visite to the Singer Sewing Machine 
Works, the shipbuilding and engineering works of Messrs. John 
Brown & Co. both at Clydebank; the Lanarkshire Steel Co.'s 
Works at Motherwell, and Messra. Yarrow & Co.'s new works 
at Scotstoun. Perhaps what most interested the visitors at 
Messrs. Singer’s works was the automatic machinery used in the 
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construction of the shuttles, of which there are 48 different varieties 
divided into four classes—reciprocating, vibrating, oscillating and 
rotary. In the machining of each shuttle from 22 to 195 different 
operations are required. The manufacture of the needles (of which 
there are produced more than 1} millions per week) also brings 
into application some extremely ingenious machinery. 

At Messrs. John Brown's works further opportunity was given for 
examining the processes incidental to the devices of the naval 
architect, shipbuilder, and marine engineer. It was here that the 
Lusitania was built and engined, and, quite recently, H. M. S. 
Inflexible was launched. For some years the average output has 
been 60,000 r.H.P. Some exceptionally heavy tools were seen in the 
large machine shop. Electricity is used on an extensive scale, not 
only for lighting the workshops and interiors of ships under con- 
struction and the yard generally, but also for the driving of machine 
tools. There are over 200 motors in use, the power absorbed being 
about 1,500 H. p. Motors are applied direct to machine punches and 
shears, plate-bending rolls, plate-straightening rolls, angle cutters, 
bevelling machines, countersinking drills, planing machines, 
squeezers, circular saws, tool-grinders, &c. Motors are also used for 
driving portable drills, pumps and ventilating fans on board ships 
under construction. 

The members saw steel being manufactured by the Siemens open 
hearth acid procees at the Lanarkshire Steel Co.’s Works, the 
furnaces (of which there are віх of 25 tons capacity and віх of 
50 tons) being heated from gas-producers of the Wilson type, all 
water-sealed. The works are capable of producing 16.000 tons per 
month of all sizes of structural and building material, from the 
smallest to the largest. A large engineering shop for repairs, elec- 
trically driven, is equipped with heavy tools for finishing and 
repairing the heaviest machines required in the manufacturing 
processes, and there is a well-appointed laboratory and test house, 
where all the raw material is thoroughly analysed before being 
used, and where the finished product is aleo chemically tested. 
Bending and tensile testing machines are provided for mechanical 
testing. 

The new premises of Messrs. Yarrow & Co. at Scotstoun, which 
were opened to the visit of the members, cover an area of about 
12 acres, and have a river frontage of 784 ft. As our readers 
know, it is the firm’s intention to remove from their works 
at Poplar and to on in Glasgow the same business 
which has been hitherto carried on at Poplar. Mr. Harold E. 
Yarrow, who is the Institution's Member of Council repre- 
senting the Scottish districts, showed the party over, and 
explained how the works had been planned, keeping in 
view rapidity, efficiency and economy of construction and facility 
of management. The works will be driven by electric power by 
current supplied from the Clyde Valley Power Co., at 400 volte 
A. C., 25.cycles per second. A feature of interest in the pattern- 
makers’ shop is the method of driving the machinery from a pit 
formed underneath the floor. A motor fixed there will drive on to 
various lines of shafting, and belts from these will be carried on to 
the machines, so that the belts will not in any way interfere with 
the working of the machines. 

In the evening the Institution's Summer Dinner was held at the 
Windeor Hotel, and was well attended. A number of gentlemen 
associated with the municipal and industrial interests of Clyde- 
side had been invited, and the evening passed off very successfully. 
Mr. Frank R. Durham, the senior vice-chairman, presided, and 
after proposing the loyal toasts, gave “ Тһе Lord Provost and Cor- 
poration of Glasgow,” to which Lord Provost Bilgland replied. 
Mr. E. Goffe proposed Clydeside Industries,” which was responded 
to by Mr. W. W. May, of Messrs. Beardmore & Co., and Mr. J. 
Macfarlane, of the Lanarkshire Steel Co. That of The Junior 
Institotion of Engineers,” proposed by Mr. Donald Matheson, 
chief engineer to the Caledonian Railway Co., was acknowledged 
by Mr. Dunbar, and “The Visitors,” given by Mr. L. M. G. 
Ferreira, was replied to by Mr. W. M. Alston, chief engineer to the 
Clyde Navigation Trustees. ''The Ladies" was proposed by Mr. 
Н. G. Ferguson, and acknowledged by Mr. G. E. Lygo; and Our 
Honorary Local Secretary," proposed by Mr. E. Eade, was re- 
sponded to by Mr. Adam Hunter and Mr. A. Knight Croad. To 
these two gentlemen, as aleo to the secretary, Mr. W. T. Dunn, 
presents were made in recognition of their services in connection 
with the preparation and carrying out of all the arrangements for 
the meeting. EN 

Thus ended one of the most successful summer gatherings which 
the Junior Engineers have held, and of which the pleasantest 
memories will always remain, so great was the kindness 
experienced. 


NEW PATENTS APPLIED FOR. 1907. 


ome expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agente, 322, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


18.187. New or improved means for signalling the approach of tramcars at 
ries 1 5 where overhead electric wires are employed." G. A. BalLey. 
ugust А 


18,210. “Improvements in or relating to electrolytic processes and apparatus 
therefor.” J. Н. Мохсе and C. ARZANO, August 12th. (Complete.) 


18.227. Improvements in ог in connection with holders for electric incan- 
descent lamps. G. Davis. August 12th. (Coinplete.) 

18,243. Improvements in electric arc lamps." 8. SZUBERT. August 12th. 
(Complete.) 


18,245. ''Improvements relating to electrically-driven vehicles." R. B. 


RawsroRp. (Compagnie Parisienne des Voitures Electriques (Procédés Kriéger, 


France. August 12th. (Complete.) 


18,251. "Improvements Їп and relating to electric valves or rectifiers of 
oscillatory currents.“ А. ORLING and J. B. PALMER. August 12th. 

18,259. Improvements in and relating to electric heating devices." BRITISH 
THomson-Hovrston Co., LTD. (General Electric Co., U.S.) August 12th. 


18.260. Improvements in incandescent lamps and method of making the 
same.” G. Е. Morrison. (Date applied for under Patents Act, 1901, Septem- 
ber 25th, 1906, being date of application in United States.) August 19th. 
(Complete.) 5 


18,261. Improvements in and relating to dynamo-electric machines.“ BRITISH 
'THoMsoN-HovsTOoN Co., Lrp. (General Electric Co., United States.) August 
12th. 


18.287. Multiplex telegraph apparatus, the intermittent contact apparatus 


ui be applied to other purposes." B. Н. Тнововоор. August 18th. (Com- 
plete.) 
18,282. "Improvements in apparatus for limiting and controlling the supply 


of electric current." G. C. Fricker. August 18th. 


18,295. “ Improvements in electrical switch cut-outs applicable to the handle 
bars or steering wheels of motor-cycles and the like.” J. R. Вмітн and J. L. 
Brain. August 18th. : 


18,908. Improvements in omnibus electric signalling oirouite." C. H. ELLISON 
and C. M. Jacoss. August 13th. 


18,819. Improved apparatus for automatically limiting an electric current to 
a predetermined value," J. O. GrRbpLEsTONE and J. W. Jones. August 13th. 
(Complete.) 

18,330. ‘‘ Improvements in and relating to electric heating devices." Brrrisn 
Тномвох-Носвтох Co., LTD. (General Electric Co., United States.) August 
138th. 

18,931. “Improvements in and relating to protective devices for electric 


systems and apparatus.“ HBnirisH. Тномвок-Нот:втох 


Co., LTD. 
Electric Co., United States.) August 18th. 


(General 


18.332. “ Improvements relating to electric telemechanic transmitting and 
receiving apparatus." J. B. M. P. H. R. n'Ivry. August 13th. (Complete.) 
18,346. “Improvements in shade-holders and shades specially applicable for 


electric incandescent lamps." С. W. Dawson. August 14th. 


18,248. ‘Improved method of making electrodes for electric storage bat- 
teries.” W. FkNNELL апа W. P. Perry. August Mth. 

18.368. '‘ Improvements in telephone systeme also applicable for telegraphy.” 
G. B. О. Віккнов. August 14th. 

18.369. Improvements in dynamo-electric machines." J. MacDoNALn. 
August 14th. 

18.398. “Improvements in the manufacture of steel and in electro-metallur- 


gical induction furnaces for use therein." Н. Birwenn. (Date applied for 
under Patents Act, 1901, August 14th, 1906, being date of application in Germany.) 
August ldth. (Complete.) : 

18.406. Improvements in electric switches.“ J. W. ExART. August Lith. 
(Complete.) | . . 

18.407. Telephone call register.“ A. Rix. August 14th. 

18.435. Improved apparatus for locking and unlocking railway carriage and 
like doors simultaneously." Н. J. Талут ок. August 15th. 


18,441. ‘Improvements in connection with electro-magnets." Р. Pixcxxr. 
August 15th. 

18.444. Improvements relating to marine electrically-controlled steering 
gear." B.P. Hairan. August 16th. 

18,462, “ Improvements in means for attaching pig-tails to carbon brushes.'* 
М. W. ROBERTSON. August 15th. (Complete.) 

18,480. ‘Process for treating gslvanic metal deposits.“ H.Scryimr. (Date 


spplied for under Patents Act, 1901, Reptember 5th, 1906, being date of applica- 
tion in Germany.) August 15th. (Complete.) 

18,498. ‘* Operative system for electric railways.” О. Boum. (Date applied 
for under Patents Act, 1901, August 18th, 1906, being date of application in 


Germany.) August 15th. (Complete.) 

18.519. Improved spark arrester for electric arc lamps." W. J. Davy. 
August 15th. (Complete.) 

18,514. Improvements in and relating to protective devices for electric 


transmission systems." BritisH 'THoMsON-HousTON Co., LTD. 
Electric Co., United States.) August 15th. | 
18,515. ''Improvements in protective devices for electric transmission 


systems." British THomson-Hovuston Co., Lr. (General Electrice Co., 
nited States.) August 15th. 


(General 


18,587. “Improvements іп or connectcd with electric auto- musical instru 
ments.“ T. Е. R. PHILLIPS. August 16th. 
18.571. ‘Improvements in apparatus for finding true magnetic divergence 


applicable, also for finding geographical divergence and generally for measuring 
the intensity ratio of two electric currents.” L. D. J. A. DvNovrR. (Date 
чое for under Patents Act, 1901, August 16th, 1906, being date of appli- 
cation in France.) August 16th. (Complete.) 


18,578. ''Improved means for working or controlling the illumination of 
electric lamps or signs.“ J. Сок. Angust 16th. (Complete.) 


18,582, ''Improvements in and relating to protective devices for electric 
systems," British THomson-Houston Co., LTD. (Allgemeine Elektricitits, 
Ges., Germany.) August 16th. 


18,684. Improved terminal device for electric batteries.“ 


H. J. ANDREW 
and T. B. LITTLE. August l"th. 
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GERMAN SUBMARINE CABLE 
DEVELOPMENTS. 


THE fact that the Spanish Government has recently granted 
a new submarine cable concession to a German firm, as was 
mentioned in this journal a few weeks ago, has been hailed 
with jubilation by the Teutonic newspapers, which refer to 
the matter as representing a fresh success of the forward 
cable policy of that country, which aims at securing complete 
emancipation from cables owned and worked by British and 
French companies. Those who have followed from a 
distance the course of this policy, cannot fail to be impressed 
to some extent with the progress which has been accom- 
plished down to the present time, and which is solely a 
development of the few years upon which the twentieth 
century has so far embarked. A combination of political 
and commercial objects is mainly responsible for the original 
idea of inaugurating a network of submarine cables to 
connect Germany with her colonies on the one hand, and 
with other countries on the other, and this policy has from 
time to time been largely stimulated by reason of the im- 
possibility of obtaining news directly from Teutonic sources 
when important events have been proceeding in different 
parts of the world, as, for instance, during the wars in 
South Africa and the Far East. It is, perhaps, only natural 
that the Germans should desire to be informed of foreign 
affairs by their compatriots residing in various portions of 
the globe, but it is less comprehensible that they should be 
disinclined to trust themselves wholly to the accuracy of 
information transmitted by foreign cables. Indeed, foreign 
news is frequently discredited, and is regarded with sus- 
picion as if it emanated from a tainted source, and it is 
still a matter of concern, if not of vexation, that a portion 
of the world's news has to reach the German newspapers by 
way of London, with embellishments as seen through 
Teutonic eyes, in the English metropolis. 

The forward cable policy, as previously mentioned, is a 
characteristic of the present century, as no cables outside of 
European waters were in the possession of Germany before 


the year 1900. In Europe there were the Emden- Valencia 
cable, which was opened for traffic in 1882 and has been 
abandoned, and the Emden-Vigo cable, which was completed 
The desire for complete independence 
of British and French cables was specially manifested in the 
concluding years of the last century, and after overcoming 
considerable difficulties, it was possible for Germany to make 
arrangements with Portugal for a landing station at the 
Azores, and with the United States for a similar concession 
at New York. The result of these agreements was the lay- 
ing of a cable from Emden to Fayal and thence to New 
York, and this work was successfully achieved in 1900. 
'The cable was soon largely in request, and the expanding 
traffic led to the establishment of a second subsidised cable 
along the same route, this being completed in 1904. 
Having thus liberated themselves from the facilities afforded 
by British and American cables in regard to the United 
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States, the German cable interests turned their attention to 
the Far East, in the hope of accomplishing a similar object 
іп that part of the world. In this case, also, the 
Americans, who had laid a cable between San Francisco 
and the Philippines, proved to be agreeable, and by 
means of the formation of the German-Dutch Tele- 
graph Co.—practically a Teutonic undertaking—it was pos- 
sible to link up the Dutch possessions at Menado with Yap 
in the Carolines and with Guam in the Marianne Islands, 
together with & connection with the American Pacific cable 
in the Philippine Islands. The Yap cable was extended to 
Shanghai, whence a cable had been laid to Tsintau in 
the German “ protectorate” of Kiau Chou, with a branch 
from Tsintau to Chifu in China proper. The effect of these 
developments was to give Germany, in November, 1905, a 
means of communication between her Colonies in the Far 
East by way of Shanghai and Tsintau and the overland 
route of the Great Northern Telegraph Co. on the one hand, 
and on the other by the American Pacific cable to San 
Francisco, and thence overland to New York, where the 
German cables are ready to continue the traffic via the 
Azores to Emden. The latter is a roundabout route, but it 
Serves the purpose, which the Germans are proud of 
emphasising, of giving them an alternative route to the 
Fatherland, and of rendering them independent of foreign 
cables altogether. 

The next step in the forward movement—or rather it had 
been proceeding simultaneously with the schemes already 
brought to a successful issue—was to endeavour to bring 
about freedom in the Australasian trade. It was, in fact, 
sought to lay a cable between Herbertshohe in German New 
Guinea, and Port Moresby in British New Guinea, and 
thence onwards to Cooktown in Queensland. "The Govern- 
ment of Queensland, as will be seen on reference to the 
ELECTRICAL REVIEW, of August 18th, 1905, is credited 
with having granted provisional landing rights, but the 
Government of the Commonwealth repudiated any such 
arrangement, and refused to sanction the suggested cable 
connection. This decision was a happy one, as no one 
could say what unfortunate developments might have taken 
place subsequently from the creation of a foreign cable 
station in Australia, or, as it would have been interpreted in 
Teutonic fashion, a foreign State within a British Colony. 
A greater measure of success has, however, attended the 
scheme for connecting the North Sea port of Emden with 
Teneriffe in the Canary Islands. It was hoped to commence 
this cable at Emden, effect a landing at Vigo, in Spain, and 
then continue it to the Spanish possession at Teneriffe. But 
the Spanish military authorities submitted that, for strategic 
reasons, it was inadvisable to permit two distant points on 
Spanish territory to be placed in communication by means of 
a cable owned by a foreign company representing a country 
which has peculiar views as to the inviolability of its property 
or subjects when located in other lands. The military 
opinion prevailed, and the concession granted by the Govern- 
ment and approved by the King, only relates to landing rights at 
Teneriffe ; but the Germans attribute to English intrigues "' 
the failure to bring Vigo within the scope of the under- 
taking. 

It will be readily understood that the objective of the 
latest project is not Teneriffe, for what interest could 
Germany have in that Spanish possession? The aim in 
view is the formation of a South Atlantic telegraph company 
having, as in the existing cases, a subsidy from the Govern- 
ment, and controlling various cables extending to África and 
South America. It is proposed, in fact, on the completion 
of the cable to Teneriffe, to extend it to Togo and the 
Cameroons and thence to German South-west Africa, whilst, 
at the same time, a prolongation to the Teutonic possessions 
on the East Coast of Africa is foreshadowed as ап operation 
to be accomplished at some future period. It is also con- 
templated to lay cables from Togo to the Argentine Republic 
and Brazil, but the difficulties in the way are considerable. 
The Western Telegraph Co., for instance, is credited with 
having exclusive rights to land cables in Brazil until the 
year 1930, and similar concessions are said to be enjoyed by 
other British companies in other trangmarine countries. In 
the circumstances, it is improbable that any developments 
other than to the West Coast of Africa will take place 


in the next few years, but the work which has been carried 
out in the present century represents a considerable step in 
the direction of securing independence. Nevertheless, it 
will be impossible for foreign commercial rivals to secure any 
departure from the agreements held by British companies 
with the States in South America, whilst the establishment 
of a German cable round to the east coast of Africa is very 
largely a dream which seems incapable of realisation without 
British co-operation, although the fact that the idea existe 18 
one which it is well neither to overlook nor to forget. 


THREE METHODS OF ELECTRIC 
LIGHTING. 


IT is only in recent times that electrical engineers have 
realised that the securing of consumers for central station 
supply is not simply a straight fight between rival costs for 
consumption in the case of electricity and gas. Since the 
introduction of scientific methods into the subject of 
illumination, it has been discovered that electricity lends 
itself with considerably more flexibility to the scientific 
disposal of the light produced than does its rival. This is 
due to the greater ease with which electric lamps can be 
slung at any desired point, the greater range in candle- 


power and colour that is obtainable in electric lighting, the 


wider diversity of shading and reflecting which can be 
secured when the question of air-currente to and from com- 
bustion-illuminants need not be considered. The net result 
is that, on the one hand, new consumers can undoubtedly be 
induced to come on to the supply, and remain there, by the 
special propositions that can be made to suit each individual 
case, but it is also true, on the other hand, that the consumer, 
and not unfrequently the supply engineer himself, is 
bewildered by the very abundance of available methods. It 
requires considerable research and training to pick out the 
best means to adopt in every case. 

The policy of American electric supply companies seems to 
be that of trying experiments on themselves, and not on their 
customers, and it cannot be denied that this seems a rather 
sane thing to do. For example, an American company, 
trying to push signs, sets up a big sign iteelf as an evidence 
of good faith. Another example is that adduced by the 
action of the New York Edison Co. in first fitting 
up three different kinds of office illumination at its 
general office in Duane Street, testing the methods, and 
then publishing the tests for general edification. 

The first kind of lighting tried was cove (or, as we say 
over here, concealed) lighting, consisting of 280 16-c.P. 
lamps with clear bulbs, placed horizontally 8 in. apart in a 
recess on the side walls, 4 ft. 9 in. below the level of the 
ceiling, in a room divided into two sections, one nearly 
37 ft. long, 25 ft. 8 in. wide, and 28 ft. 6 in. high, and the 
other measuring 51 ft. long, 23 ft. 8 in. wide and 28 ft. 
3 іп. high. The second type tried was that of ordinary 
ceiling lighting, given by two rows of incandesaent lamps, 42 
in each row, placed along the ceiling with tip downwards 
and equipped with holophane concentrating reflectors. 
This is one of the most efficient forms of incandescent light- 
ing known, as is shown by the figures which follow. 
The third example comprised six holophane clusters of a 
special type, two carrying 100-watt Gem lamps, and four 
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carrying ordinary 16-c.P. lamps. The result of the 
measurements of the illuminations, conducted on а hori- 
zontal plane 30 in. above the floor, were summarised in a 
paper presented to the American Illutainating Engineering 
Society, and reported in the Electrical Review of New York, 
as follows :— 


Area, 1,221 sq. ft. 
Volume, 28,388 cb. f£. 

Cove. Ceiling. Clusters. 
Watts per sq. ft. sgi el 747 3°41 1:96 
Watts per cb. ft. .. 0321 0:147 0:0842 
Candle-power per sq. ft. —. 241 11 0°71 
Candle-power per cb. ft. 0°104 0:0473 0:0304 
Average foot-candle per watt 0:00042 000131 000091 
Average lux per watt ... 00045 00141 0:0098 


It will be seen that, taking for purposes of comparison the 
ceiling lighting as 100 per cént. efficiency, the cove lighting 
works out at 32 per cent., and the cluster lighting at about 
60 percent. Probably the last-named efficiency would have 
been a little higher but for a lack of symmetry in the three 
installations. It should be mentioned in view of the reflect- 
ing value of surfaces, that the ceiling and walls of the room 
under test were of a light cream colour. 

The general conclusions arrived at as a result of the test 


apart from the relative efficiencies of the methods, may be 


scheduled as follows :— 


1. Diffused lighting, while very attractive, and avoiding damage 
to the eye, due to high and uniform brillance, is somewhat trying, 
because, no matter where the eye rests, the same uniform illumina- 
tion prevails. 

2. The absence of shadows is noticeable and unpleasant. It was 
impossible to rest the eye by gazing at any dark portion of the 
room, due possibly to the inability of the eye to focus properly as 
distances are very deceptive. 

9. The walls were relatively brilliant under the diffused lighting 
as compared with ceiling lighting. 

4. Direct lighting, even when diffased, is rather offensive to 
the eye. 

5. Much higher illumination is necessary for direct lighting, as 
the iris of the eye contracts under the glare of the direct lighting 
and the general illumination must be increased proportionately. 


The remedies suggested in order to get over the defects of 
both systems are -— 

1. To place the lamps in ceiling bays behind ground glass, so that 
the light is well diffused, although tho source is not concealed. 

2. To use deep reflectors where the light itself is not visible. 
Where the ceiling is higb, and tbe lamps are out of the line of 
vision, a more shallow reflector may be used. 

3. To adopt a combination of the cove lighting with low-power 
lamps, and direct lighting with higher power lamps. The diffused 
lighting would jhave a softening effect on the direct glare, while 


the efficiency of the installation would be higher than with a 
simple-cove system. 


These results and conclusions are very valuable, and will 
probably be used with good effect by English station engi- 
neers. But, in all bumility, we should like to know where 
in England there is a station staff which hunts round with a 
luminometer in order to record resulta for the benefit of its 
competitors as well as its consumers, and moreover, where, 
on this side of the water, there is an office belonging to an 
electrical lighting company scientifically enough illuminated to 
be the happy hunting ground of a man intent on writing a 
research thesis ? 


IT was to be expected, since re-inforced 
concrete became so fashionable, that 
attempts would be made to utilise it for 
the constraction of tramway and telegraph poles. The idea 
has many good points, and already it seems to have been 
applied with success in America, where comparatively short- 
lived wood poles are used extensively. 

The concrete pole should be able to compete with the 
steel pole in price, at least while thé price of metals ruleg 


Concrete Tram- 
way Poles. 


so high, and it is not subject to deterioration at the ground 
level, nor does it require constant painting to keep it in good 
condition. It is early to talk about its life, but the pro- 
babilities are in favour of its almost permanent nature. 

The following notes extracted from our American 
exchanges will give some notion of the lines on which con- 
crete poles are designed and the service which is expected of 
them. 

On the Lafayette and Logansport line poles 32 ft. and 
42 ft. long are used. They are each set 8 ft. in the ground 
and are respectively 10 in. and 12 in. square at the ground 
line, tapering to 6 in. and 8 in. square at the tops. 

They are composed of 6 to 1 concrete re-inforced by 
eight twisted square bars which are ; in. thick in the 
lighter pole and } in. thick in the heavier pole, being placed 
close to the surface in both cases. To all poles a facing of 
8 to 1 concrete is applied for smoothness and finish. 

The 32-ft. pole weighs 3,286 lb. and contains only 122 lb. 
of steel. The 42-ft. pole weighs 4,323 lb., of which the 
steel bars account for 212 Ib. 

The shorter poles carry the trolley wire bracket, and a 
cross arm for telephone wires and L. r. feeders; the 42-ft. 
pole carry in addition a cross arm 7 ft. long for a three- 
phase H.T. transmission line. Long and short polea are 
placed alternately every 100 ft., so that the н.т. lines hang 
in spans of 200 ft. The engineers of this line consider that 
the concrete pole will require less maintenance and little or 
no replacement, which is far from being the case with un- 
treated or even with treated wood poles. 

In Pennsylvania experiments have been made to compare 
concrete and timber telegraph poles, with the result that 
over 50 of the former are now in use. We gave an abstract 
of Mr. G. A. Cellar's paper on this subject on p. 277 of our 
issue of August 16th, 1907. 

These poles are hollow for two-thirds of their length, the 
walls varying in thickness from 1} in. to 3 in. They are 
30 ft. long and weigh about 3,500 lb., being re-inforced by 
four 24 ft. x 1 in., and four 24 ft. x ý in. round iron 
bars. When tested against corresponding white cedar poles, 
the re-inforcement held them after the concrete broke, so 
that it required almost the breaking strain to deflect them 
further. The wood poles presented the form of an arch 
before breaking, and when they gave way were fractured 
completely, the concrete poles, on the other hand, not giving 
way until they began to crush at the ground line. 

A concrete pole bearing evidences of careful theoretical 
design has been patented and used in Ontario. It is 
the frustum of a pyramid in form, and is built of solid 
4 to 1 or 5 to 1 concrete, re-inforced by four tapering 
steel rods. Poles have been made in this fashion up to 
150 ft. in length, and the 25-ft. to 30-ft. poles are designed 
to withstand a horizontal strain of 500 to 1,000 lb. applied 
at the top. The 30-ft. pole generally used on tramways is 
10 in. square at the base, and looks very neat in an illus- 
tration. As this pole weighs only 1,300 Ib. for 500 lb. 
working stress, it is a distinct advance on the poles men- 
tioned previously. 

In the matter of first cost it compares favourably with 
steel, but is more expensive than wood ; but there is no after 
cost, which is the chief thing. As the size of concrete poles 
can be kept within reasonable limits, there is nothing to 
prevent their use in this country, unless we are so wedded 
to the use of ornamental bases, collars, finials and scroll 
work that we dare not use poles on which these things 
would be even more redundant than they are on the steel 
pole. But concrete is readily adaptable, and we shall not 
be surprised to see the first re-inforced poles bearing 
moulded imitations of all the above ornaments. 

Concrete poles in the form of arches are to be used for 
supporting the catenary construction on an inter-urban line 
from Bryan, Ohio, to Waterloo, Indiana. "They will be set 
9 ft. in the ground and 40 ft. aboveit, and each pole is to be 
12 in. square at the base tapering to 9 in. at the top, re- 
inforced by eight 3-in. steel bara, arranged near the surface. 
The arches will be spaced 650 ft. apart, but midway, at the 
lowest point of the catenary, are two ordinary concrete 

les. 

We expect to hear a great deal more of these poles in the 
future. 
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ELECTRICAL DEVELOPMENTS IN RIO 
DE JANEIRO. 


THAT Brazil as a country, and Rio de Janeiro, its principal 
city, are making considerable progress, can hardly be 
doubted, judging from the memorandum recently presented 
by Dr. F. S. Pearson to the shareholders of the Rio de 
Janeiro Tramway, Light and Power Co., Ltd. 

This company controlling, as it does, the electric tramways, 
railways, electric lighting, telephone and gas interests in the 
city, appears to have met with exceptionally reasonable 
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PLAN SHOWING THE PosrrioN OF THE RIO DAS LAGES POWER 
PLANT. 


treatment at the hands of the Federal and municipal 
Governments in connection with its concessions, which 
augurs well for future concessionaires in this rapidly develop- 
ing country. | 

From our readers’ point of view, the most interesting of 
the company’s operations is its large hydro-electrical develop- 
ment scheme, which will provide the city of Rio with a 
practically unlimited supply of electrical energy. 

The company is the absolute owner of both banks of the 
Rio das Lages, in the State of Rio de Janeiro, from a point 
some distance below the power house and extending up-stream 
around the storage reservoir, a distance of 22 miles ; it has 
also a perpetual concession from the State, under the special 
law dealing with the development and utilisation of hydraulic 
force of rivers. 

The installation will have а capacity of some 50,000 н.р. 
and is some 50 miles away from the capital, but by means 
of another concession, 
which will permit of 


power station. "These pipe lines are provided with gates and 
screens at the reservoir, and either pipe is sufficient to work 
the station at its full capacity. At the head of the incline 
the pipes are joined together by means of valves and headers, 
from which six pipes, each of 3 ft. diameter, lead down to 
the generating units in the power houre. 

Six units will be installed in the first instance, each com- 
prising a vertical shaft impulse wheel connected to a 6,000- 
volt three-phase generator running at a speed of 250 R. P. M., 
and developing some 8,700 H. P. 

The generated pressure is stepped up by transformers to 
the transmission pressure, which is ultimately designed to be 
80,000 volts. By an arrangement of taps in the trans- 
formers the line pressure can be varied from 40,000 to 
80,000 volts, depending upon the demand for power; the 
former pressure will be uged at the outaet, as the transmis- 
sion lines have been designed to carry a maximum load of 
20,000 Kw. at 40,000 volta. 

The power station is a simple structure measuring 236 ft. 
long and 95 wide, one side of which is devoted to the 
generators and the other to the H.T. switchgear and bus- 
bars. The switchgear is sub-divided in masonry chambers and 
operated from a control board situated on a gallery over- 
looking the generator room. The transformers are located 
in а pit under the control gallery, and the generator room is 
spanned by a 40-ton electrically-driven crane. The station 
is also connected to the Government railways by a 164-mile 
branch line. | 

The transmission, 51 miles in length, is situated оп the 
company’s private right-of-way, varying from 132 ft. wide in 
the city to 800 ft. inthecountry. Four complete three-phase 
circuits on two lines of steel towers are provided, terminating 
in a special sub-station in Rio de Janerio. A central post 
on each tower also carries a grounded steel cable for 
lightning protection purposes. 

The transmission cables are of copper, of 167,000 circ. 
mils section, suspended on large porcelain triple-shed 
porcelain insulators, 17 in. diameter across the top. 

The insulators are tested to 120,000 volts, and withstand 
200,000 volts without breaking down. 

Special angle towers are erected at all points where the 
transmission line is diverted from the straight by more than 
5 degrees, and are provided with extra insulators to carry 
the increased stresses. 

Under ordinary circumstances, each of the circuits would 
operate with a load of 10,000 Kw., but in case of an 
accident to one of the lines, the two circuits on the other 
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the diversion of the 
water from the River 
Pirahy to the Rio das 
Lages station, at least 
60,000 additional H. P. 
can be developed there. 

Even then the exist- 
ing resources of the 
company are not ex- 
hausted, as it also owns 
a large water-power at 
Sapucaia, about 100 
miles from the capital, 
in connection with the 
River Parahyba, which 
will enable some 100,000 
H.P. to be developed 
when wanted. 

This latter power is 
not likely to be required 
for some time, unless 
mining operations in the 
neighbouring State of Minas Geras call for a supply of elec- 
trical energy. 

The Rio das Lages development, which is proceeding at 
the present time, has necessitated the construction of a dam 
115 ft. high, resulting in the formation of a reservoir some 
16 miles long, with a capacity of 7,780,000,000 cb. ft. 

Two lines of steel pipe, each 8 ft. diameter and about 
6,000 ft. in length, convey the water from the intake to the 
head of an incline, at a height of about 900 ft. above the 
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PLAN OF THE TERMINAL STATION, RIO DE JANEIRO. 


line of towers would work at their maximum capacity of 
20,000 Kw. each, thus practically assuring continuity of 
supply, as one line is regarded as a reserve. 

At intervals on the line, lightning arrester stations will 
be erected, which will also serve as residences for the 
patrolmen who inspect the line, and in order to facilitate 
inspection, a road will be built the whole length of the 
lines, accessible for carriages or horses. P 

Power is now being supplied over the lines for the 
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operation of the tramways and electric lighting in the city— 
for which the company has acquired rights until 1950, and 
exclusively until 1915. An underground conduit system has 
been installed in the central portion of the city, but-elaewhere 
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overhead lines are being erected to supply the suburban 
lighting, and the large mills and other possible consumers. 
The large terminal sub-station, in which the main trans- 
missions end, consists of a building measuring 240 ft. long 
and some 130 ft. wide, similarly arranged as regards dis- 
position of rotary transforming plant and switchgear to the 
hydro-electric station. Static transformers of the Westing- 
house oil-cooled type, of 1,700-Kw. capacity each, and a 
ratio of 80,000 to 6,300 volta, and 800-Kw. Westinghouse 


and G. E. motor-generators are included in the first installa- 


tion, and a large battery and 5,000-K w. of gas-driven plant 
including 600-K w. twin-tandem engine units are proposed as 
additions with a view to safeguarding the city lighting in 
case of interruption to the transmission lines. 

The underground and overhead city circuits will all radiate 
from the main terminal station, and in this connection the 
company were fortunate in being able 
to install the underground system at 
& moderate cost, as street improvements 
and new pavements had not been 
laid when the work was carried 
out. 

The conduit system, which is large 
enough for future cable additions, con- 
sists of terra cotta or fibre insulated 
. ducta laid in trenches in concrete, into 
which the H. r. cables are drawn. A system 
of L. r. armoured distribution cables is 
laid under the side walks, for the supply 
to small motors and lighting. At 
_ central points large vaults are con- 
structed under the street, in which trans- 
formers and switchboards are installed 
for the transformation and distribution 
of energy to the L.T. mains, this trans- 
formation being from 6,000 volte to 
120 volte. 

Some 1,100,000 ft. of duct have 
been laid out of a total of 1,400,000 ft., 
and 69 transformer vaults have been 
constructed. Some 336,000 ft. of cable 
have been installed, and by the end 
of the year it is expected that the 
entire electric lighting and power distribution of the city 
will be completed. 

The company controls nearly the entire stock of the three 
tramway systems—Villa Isabel, Sao Christovao and Carris 
Urbanos. The two former are suburban systems, and the 
latter—a mule line, with a gauge of 3 ft. 34 in.—serves the 
business section of the city. 
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The Villa Isabel Co. is now operating electric cara on the 
larger portion of its system, which is constructed to a gauge 
of 4 ft. &4 in., and both the Sao Christovao (constructed to 
a gauge of 4 ft. 4 in.) and Carris Urbanos have the right 
under their concessions to substitute electrical 
traction at any time, it being understood that 
a uniform gauge of 4 ft. 84 in. will be adopted. 

It is expected that the suburbs served by 
the Sao Christovao and Villa Isabel com- 
panies will be rapidly built up when all the 
lines are equipped electrically and a frequent 
service is given ; the latter system was until 
recently operated by a steam station of 
1,250 KW. capacity, consisting of three high 
speed direct coupled units. This station will 
be maintained as a reserve plant, and with 
the large reserve gas plant which it is pro- 
posed to build, the company will be very well 
equipped against emergencies. 

The company also controls the Tijuca 
Electric Railway some 5 miles long, which 
runs to а popular municipal park in the 
mountains, and which it is expected will 
increase in popularity when the electric cars 
run direct from the centre of the city ; also 
the Corcorado Railway, a scenic road, reach- 
ing the top of Corcorado Mountain, a height 
of 2,000 ft. above the sea. It is proposed 
to alter this route, which is at present 
a rack railway, for electrical operation, 
substituting an equipment similar to that 
now in use on the Swiss mountain railways, and with the 
improved service that can be given, a large increase in travel 
is expected. 

The Carioca Railway is another concern in which the 
Rio de Janeiro Co. is largely interested, which serves the 
Santa Therese section of the city, situated on one of the 
adjacent hills. 

While these brief details give some idea of the possible 
developments of electrical power and lighting under the com- 
pany’s zgis, the latter also controls the entire capital stock 
of the Brasilianische Elektricitats-Gesellechaft, which operates 
under the telephone concession granted by the Manicipality. 
The concession carries exclusive telephone rights in the 
Federal district. Unfortunately for the company, the principal 
exchange was burned out last year, completely interrupting 
the service. 


$ Nae 
A Uem 


B 
os 
“her tot 


E -— ^ 
BPT” 


7 os : 
4 ч . aS Ж БАШ ae INPS А; mi Y: 
1 7 4 ‘ 
4 Ly + а 
Ір | | и!!! 
= i 46-447. =~ al А 
am . — 2 ч 
aH EW SPOS HH 


Following on the fire, the building was reconstructed 
as a fireproof structure, and a central battery board 
of modern type, supplied by the Western Electric Co., 
of Chicago, was installed. This board has a capacity 
of 4,900 lines, and some 3,500 lines are arranged for 
immediate connection, of which over 2,500 are actually in 


use. 
E 
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It is believed that, with first-class service on American 
lines, the system can be extended to at least 10,000 sub- 
scribers in the course of the next five years, and that the 
company will have at least 5,000 subscribers within the next 
three years. 

In addition to the reconstruction of the exchange, all of 
the subscribers’ instruments have been changed for others of 
improved type, and the street circuits have been rebuilt ; 
8 large amount of aerial cable has also been installed to take 
the place of the network of street wires, thus very much 
improving the appearance of the streets. 

The company has a large system of underground cables, 
and in connection with the conduits now being installed, it 
will be possible to extend the telephone business under very 
economical conditions. 

Finally, it is interesting to note that the Rio de Janeiro 
Co. controls the gas installation in the city, which is operated 
by the Société Anonyme du Gaz de Rio de Janeiro, a Belgian 
syndicate. Until September 15th, 1945, it has a monopoly 
of all street and other Government illumination, both gas 
and electric, at prices fixed by the concession. 

The present gas works has a maximum daily capacity of 
2,800,000 cb. ft. ; the distribution system consists of 389 
miles of street mains. For street illumination 15,320 gas 
lamps, mostly of Welsbach type, and 422 electric lamps are 
in use. In addition to this, the company supplies 22,325 
private gas consumers. 

No effort has been made to develop the private electric 
lighting business, as the hydro-electric plant was not avail- 
able until recently. The company is now supplying 5,642 
incandescent electric and 134 arc lamps, 104 ventilating 
fans, and 240 H.P. in private motors, and as the population 
of the capital city is over a million, there is obviously much 
scope for business extension. 


ATMOSPHERIC ABSORPTION OF WIRELESS 
SIGNALS. 


By R. A. FESSENDEN. 


In the ELEcTRICAL REVIEW for May 11th and 18th, the 
writer has given curves which show that telegraph messages 
exchanged between Scotland and Massachusetts are received 
on some nights with practically no absorption, while on 
other nights and in daytime 999 thousandths (:999) of 
the energy is absorbed. 

The fact that the daylight absorption was largely reduced 
between two stations 150 miles apart, in Brazil, by the use 
of a longer wave length, suggested that the masses of 
ionised air, which are supposed to produce the absorption, 
are broken up somewhat as clonds are. During the past six 
months experiments have been made between Massachusetts 


and stations at Porto Rico, Cuba, Washington, D.C., and. 


New York, which seem to point to the same conclusion. 

Two types of transmitting apparatus were used. The 
first was an alternating-current generator giving 250 sparks 
per second and generating feebly damped waves. The 
power used was between 10 and 12 Kw., and the frequencies 
were 200,000 per second and 81,700 per second. 

Messages sent with the higher frequency from Massa- 
chusetts were received very strongly at night time at Porto 
Rico and Cuba, and were officially reported on several 
occasions as having been received by naval vessels in the 
neighbourhood of Alexandria, Egypt (a distance of nearly 
4,000 miles), but no messages were received during daytime. 
The absorption comes on very suddenly, and in the Weat 
Indies increases sometimes nearly a thousand-fold in 15 
minutes as the sun rises. 

With the lower frequency, however, though at night the 
signals were considerably weaker, probably on account of 
the receiving stations not being adapted for such a long 
wave length, the daylight signals were many times stronger, 
and it was found possible to work in daylight between 
Massachusetts and Cuba (a distance of nearly 1,700 miles) 
when using the lower frequency, without any increase in 
sending power. Tests between Boston and Washington, 


* 


which have continued for nearly six months, show the same 
phenomena, 7.е., that there is great daylight absorption at a 
frequency of 200, 000, but almost no absorption at a 
frequency of 81,700. 

The second type of apparatus used consisted of a high · 
frequency alternator capable of giving a frequency of 
100,000, but for the purposes of this test run at a frequency 
of 81,700. The open-circuit voltage at this frequency is 
150 volts, and the armature resistance is 6 ohms. This 
apparatus is used for telephoning wirelessly between Brant 
Rock, Massachueetts, and the City of New York. A detailed 
description of а similar, but Jess powerful, apparatus used 
for telephoning between Brant Rock and Plymouth, Massa- 
chusetts, will be found in the ELECTRICAL Review of 
February 15th, 22nd, and March 1st, and in the American 
Telephone Journal of January 26th and February 2nd. The 
current used in the antenna is from 4 to 6 amperes, and the 
speech received by the New York station is approximately five 
or six times louder than the limit of audibility. Tests have 
now been made with this apparatus over a period of nearly 
а month, wireless telephonic communication having been 
first established between these points about July 17th. 
While this apparatus has not been tested for so long a period 
as the former type, the results obtained are in substantial 
agreement. 

If the masses of ioniced air were continuous, there is no 
apparent reason why there should be less absorption with a 
long wave length. The above experiments seem to point to 
the conclusion that the masses of ionised air which are 
supposed to produce the absorption are not continuous, but 
are broken up in somewhat the same manner that water 
vapour is into clouds. 

The fact that the wave lengths must be increased as the 
transmission distance is increased in order to overcome the 
absorption, does not necessarily indicate that the masses are 
of larger size as the distance above sea level increases, 
though it is possible that this is the case. 

The writer has found that the absorption at night-time 
varies with the direction from which the waves are received, 


. and has obtained some results which seem to indicate that 


measurements of this phenomenon may have a meteorological 
value, and may assist in extending the range of weather 
forecasta. 


ELECTRIC WIRING RISKS. 
NOTES ON AMERICAN AND ENGLISH PRACTICE. 


By FRANK BROADBENT, M.LE.E. 


In recent issues of the American electrotechnical papers 
much space has been devoted to the consideration of elec- 
trical risks; that is to say, the fire hazard, and the possi- 
bility of shock or injury to human life from electrical 
causes. The question as to whether or not the * National 
Code " attaches sufficient importance to the safeguarding of 
life is also freely discussed. The National Code consists of 
a set of rules adopted by the National Board of Under- 
writers, the objects being the same as those of our own Fire 
Office Rules and the rules of the Institution of Electrical 
Engineers. Now that the latter have been adopted by 35 
fire offices, by 10 of the London electricity supply com- 
panies, by the Incorporated Municipal Electrical Associa- 
tion, by Edmundson’s Supply Corporation, and many Pro- 
vincial undertakings, they may almost be entitled to the 
term British National Code." 

According to a recent issue of Elecírocraft, the rules in 
the * National] Code" are drawn up primarily for the pur- 
pose of protecting property, and nothing but property, the 
safeguarding of life being a secondary consideration, and 
outside the province of the code. The argument of that 
journal is scarcely consistent, for, as it rightly pointe out, 
the fire hazard and life hazard in electrical installation 
work are inseparable. | 

Whenever a fire breaks out there is always a risk of 
injury to life. It is not, however, the risk to human life 
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arising from fire, but from shock that is referred to. A 
familiar example," says Electrorruſt, of this stony indiffer- 
ence to the life hazard is seen in the universally-used incan- 
descent lamp. Every electrical man knows that a person 
touching the lamp socket stands a lovely chance, in many 
cases, of receiving a severe and possibly a fatal shock, due 
largely to the absence of mandatory code rules regarding the 
grounding of secondaries. The lamp socket probably kills 
more people than the Fourth of July cannon cracker that 
throws City Councils and newspapers into hysterics every 
summer. The code remains serenely unconscious of the 
peril. And the lamp socket is but one of a numerous family 
of dangers that, except on their fire hazard side, are coolly 


ignored by the supreme and only wiring authority in the . 


land." ~ 

The lamp socket as it is called is, comparatively speaking, 
unknown in this country, except on the underground electric 
railways, the bayonet lampholder being practically uni- 
versally employed. In this type of holder, both terminals 
are insulated from the brass case and, in some forms, it is 
practically impossible for a loose strand of flexible to make 
contact with the case ; so that the danger of receiving any- 
thing like a fatal shock from a lampholder is very remote 
indeed. This risk, it would appear from the journal named, 
ів во great in America as to warrant the prohibition of key- 
qim entirely, & writer in the July issue advocating 
this. | 

A reference to the writer's Institution paper on “ Wiring 
Rules,“ read in 1901, shows that at that time еге was 
considerable objection to key sockets in this country. Thus, 
from the echedule in the paper referred to, it appears that the 
Phoenix Assurance Co. (who still prefer to issue their own 
rules) and the County of London and Brush Co., prohibited 
the use of key-holders, except by special permission ; the 
Liverpool Corporation did not permit their use on portable 
fittings ; the Liverpool, London and Globe Insurance Co. 
did not allow them in certain hazards, such as in pattern 
stores ; whilst the Sunderland Corporation and the City of 
London E. L. Co. absolutely prohibited them. There are still 
on the market patterns of key-holders from which nasty 
shocks can be obtained, but the fact that key-holders are 
now 80 very widely used and generally permitted may be 
taken as evidence of their reliability. There is obviously 
very little space for insulating material, and the sparking 
distance from live contact to case is small ; it is wise, there- 
fore, to prohibit their use on circuits carrying pressures 
greater than 250 volta, as is done in the last edition of the 
Institution rules, 

The pressures employed in consumers' premises in this 
country are considerably higher than those in vogue in the 
States, where 110-volt parallel systems, or three-wire systems 
with 220 volts across the outers, are still quite common. A 
three-wire system with less than 400 volts across the outers 
is a rarity over here, and for this reason the earthing of the 
middle wire ia almost, if not quite, the universal practice. 
With such a system, the danger of receiving a shock of more 


than, say, 200/250 volte, is reduced to a minimum, a pres- 


sure which is still looked upon in America as being a 
dangerous one. 
I There appears, however, to be a tendency here to pay quite 
as much, if not more, care to safeguards against shocks to 
human life than to the fire hazard, and, comparatively 
speaking, accidents from shock are rare. Electrical work 
generally, that is to say electrical work carried out by firms 
of any standing, offers very small risk from the fire hazard 
point of view; but the increasing use of motors on systems 
carrying pressures of 400 volts and over, makes it more than 
ever necessary that every precaution should be taken to 
die shocks being obtained by people who have the 
andling of electrical apparatus. 

.Since the Home Office Electrical Department took over 
the rales formerly known as the Board of Trade Rules, 
more attention has been paid to the proper earthing of all 
metal work and piping containing electrical wires or fittings. 
The use of electricity, however, both for lighting and power, 
is now becoming so general that the need for careful super- 
vision and inspection of electrical work is more than ever 
necessary, aud it is doubtful if the technical staffs, either of the 
Home Office or Insurance Companies, are sufficient to give that 
amount of inspection which is necessary. So far as the 


Insurance Companies are concerned, there is a tendency to 
include the inspection of electrical wiring work and apparatus 
in the ordinary duties of the general inspectors and sur- 
vevors, just as Lloyd's do in the case of ship installations ; 
and itis no uncommon thing now to find men who are 
qualifying as surveyors, attending the electric wiring classes 
at our technical colleges and institntes for the purpose of 
familiarising themselves with the methods of jointing and 
fitting. 

In America the tendency appears to be in the direction of 
appointing an electrical inspector to the staff of the city 
inspection department, although in towns where this practice 
is adopted, electrical fires and dangerous shocks are not 
unknown. 

A case referred to by Electrocraft occurred recently in 
Lowell, where the owner of a drug store received a severe 
Shock from a socket, resulting in the loss of several fingers 
by amputation. (From this description one supposes there 
was burning as wellas shock.) It transpired in evidence 
that it was the practice of the city inspector nof to examine 
or inspect extensions to installations. Had he done so the 
accident referred to would probably not have occurred, as it 
was the result of an extension to an existing installation, no 
fuse having been used in this part of the work. 

Chicago is cited as a city which has one of the most rigid 
systems of City Electrical Inspection in vogue anywhere in 
the States, and as a result the electrical fire loss is almost 
insignificant. From figures recently given by the head of 
the City Electrical Department, it is shown that out of 6,387 
fires 43 only were caused by electricity, the total loss being 
about £60. Even this small amount of loss was due largely 
to careless handling of apparatus and not to any inherent 
risk in electrical work. 

It is interesting to study the reporte of the electrical 
Bureau of the National Board of Underwriters, which are 
issued quarterly by the Bureau, and note the various causes 
to which electrical fires are attributed. From the report 
covering electrical fires from January 10th to April 19th of 
this year, it appears that 141 fires were due either to defec- 
tive installations or to careless handling of electrical apparatus. 
This number includes the following, the number and cause of 
the fires being printed in italics; the writer’s comments 
refer to English practice. 

Twenty-one fires were caused by high-tension lines falling on 
telephone and lighting circuits.—Practically the only over- 
head power lines we have in towns in this country are trolley 
wires of electric tram systems, and fires have been known to 
be caused, although the cases are rare, by trolley wires falling 
across and making contact with telephone wires. Fuses are 
sometimes provided in accordance with fire insurance require- 
menta in telephone boxes; but frequently these are of such a 
nature that if called upon to break a 500-volt circuit they 
would be as likely to start a fire as to isolate the telephone. 
Because these fuses carry a minute current the risk to which 
they are subjected in the event of cross between the 
telephone wire and 500-volt trolley wire is sometimes 
overlooked. 

The dangers arising from the use of overhead wires in 
cities is cansing considerable concern in Canada as well as 
in the United States. According to a recent issue of the 
Montreal Star, the insurance companies have decided to 
curtail the amount of insurance that will be given to 
customers owing to the great fire losses they have sustained. 
A report received at the Montreal City Hall stated that the 
fire insurance loss in the city for the past six months had 
been close upon £600,000, or about £1 10s. per head of the 
population of the city. The Underwriters’ Association 
believe that some of the recent disastrous fires in the city 
have been due to the general use of overhead wires, and as a 
result of the report above mentioned, they have called upon 
the city authorities to construct, as soon as possible, under- 
ground conduits, во that all the wires may be buried. 

Eighteen fires were caused by the grounding of lighting and 
motor circuits.—With a properly earthed system the grounding 
of any of the outers of а three-wire system should immedi- 
ately blow the circuit-fuse. It is, of course, possible for an 
arc to be struck between a conductor and the earthed metal 
conduit, and under specially favourable conditions to give 
rise to a fire before the fuse has time to act. 

Short circuits on interior circuits caused 32 fires, and this 
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forms an argument for the use of an incombustible covering 
such as iron piping. 

Electric flut-irons and movable picture machines caused 
nine fires.—One of the risks of flat-irons is that they over- 
heat when not in use. In some works the stands are provided 
with switches which automatically cut current off the iron 
when it is laid down. | 

Fuses blowing caused siz fires, — Тһе use of exposed fuses 
is now practically out of date in good work, fuses being 
usually located in a proper distribution box, which is either 
constructed of metal or made incombustible by a metal or 
fireproof lining. A fire from such a cause, therefore, should 
now be almost impossible. The crowding of conductors, 
however, inside a distribution box, owing to insuflicient 
space being provided, is a source of trouble. The heat given 
off from a large number of enclosed fuses confined in a small 
distribution box, may be sufficient to destroy the rubber 
insulation on the cables and cause short-circuiting. 

Electric motors and rheostats caused between them 18 fires, 
and lightning nine fires. 

Among the other causes were ineendescent and are lamps 
five fires, car-heater one fire, electric bed-wermers two fires. 

As is pointed out by the Journal of Electricity, Power 
and Gas, it should not be assumed that these figures repre- 
sent losses due to properly installed apparatus, as many of 
them were due to careless handling. On the other hand, 
many of the fires would have been avoided had sufficient 
care been taken in the erection of the work. Thus, in one 
case, damage was done by the lighting wires not being 
properly supported and the joints being neither soldered nor 
taped. There was no main switch on the installation, and 
the cut-out was fused with copper wire. Such work as this, 
of course, really invites trouble. 

In another case a fire was due to Edison plug cut-outs 
being mounted on wood joists, the cut-outs eventually short- 
circuiting through an accumulation of dirt on them. 

Another fire which caused a loss of £6,000 was due to a 
motor-starter being left in the starting position, instead of 
being thrown over to the running position. This refers 
presumably to an alternating current starter in which starting 
coils were used with a change-over switch. Whilst this 
accident may be put down to careless operation, it is 
important to remember that motors are now so widely used 
. that they are operated by unskilled men who have not the 
least knowledge of electrical matters, so that it becomes 
more and more necessary to render all starting apparatus 
fool-proof, that is to say, proof against accident arising from 
ignorant or careless handling. 

In another case, namely, that of a large eight-story office 
building, the wires were laid in wood moulding laid partly 
under the flooring in cement. The distributing boards to 
each floor were fixed in a small enclosure near the elevator 
shaft and exposed to water leaking down from the care- 
taker's sinks from the floor above. The fire in this building 
was the result of the short-circuiting of so-called weatherproof 
wires due to the water having entered the casing, the 
resulting loss being about £30,000. This again forms an 
argument against wood casing, and it is safe to say that in 
an important building of this kind casing .would not 
be used in this country without special precautions being 
taken. | 

Another бге resulting in about £300 damage was caused 
by the overheating of a three-pole knife switch which was too 
small to carry its current. 

In another case old-fashioned cut-outs with link fuses 
allowed hot fused metal to fall on some papers on a table 
beneath them. The result was a loss of £12,000. 

Analmost similar case was that in a theatre where the 
blowing of a fuse ignited the insulation of a conductor 
attached to it, the fire then running up the wire and igniting 
some paraffined bell wires which crossed the lighting 
circuit. 

The largest fire reported, namely, one resulting in the loss 
of £250,000, was the result of carelessness in the use of an 
electric flat-iron. The lighting company for some reason 
shut off the current from the building, and later in the day 
turned it on again. In the meantime a maid had attempted 
to use an electric flat-iron, and finding the current off, left 
the iron switched on, lying on inflammable material. It 
would be scarcely possible to prevent such an accident as 


this, except by providing the circuits with no-voltage release 
switches. 

A rather pathetic case is that of an old lady who used an 
electric bed-warmer, which she was supposed to turn off 
when it became too hot, but as she was too feeble to. reach 
the socket, the warmer set fire to the bed. 

Many other cases of improper use of apparatus are 
mentioned, but it will suffice to note one of these. In this 
case, a long flexible cord of a pendant lamp was wrapped 
round a steam pipe. This resulted in a short-circuit, which 
set fire to the insulation and to other goods in the neigh- 
bourhood. Sprinklers operated, however, and put the fire 
out. 

It is a matter of surprise that more fires are not caused by 
flexible cords, and they constitute perhaps the most risky 
part of any installation which is put up according to approved 
methods. It is as risky to use unprotected flexible for elec- 
trical apparatus, more particularly for portable apparatus, 
as to use rubber pipe for portable gas apparatus. The 
use of the latter is now condemned by all fire offices, and the 
time will probably come when unprotected flexible cord for 
portable electrical heating apparatus will also be prohibited. 
Such apparatus is handled by people who do not know, and 
are not supposed to know, the least thing about electricity, 
and they think no more of looping a flexible round a steam 
pipe or gas pipe or any other metal support than they would 
think of looping a piece of string round it. In days gone by, 
when electricity was not so generally used as it is now, people 
had a little more respect for electricity, and handled it with 
care. Nowadays, the use of electricity and flexible cords is 
so general as to have become a commonplace, so that there 
is more need than formerly to make electrical apparatus as 
safe as possible, both as regards fire risk and risk to life. 


REVIEW OF THE L.G.B. DEPARTMENTAL 
COMMITTEE’S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS.— IV. 


Depreciation and Repayment of Debt. 


Par. 56.—“ Reference has been made in gereral terms to the 
powers possessed by local authorities of making provision for 
depreciation in respect of their undertakings. The question how 
far the repayment of debt may be regarded as covering such pro- 
vision is one which, as the evidence shows, bas given rise to serious 
differences of opinion in many quarters.” 

Par. 57.— The distinguishing feature of the capital out of which 
the assets of a local authority are acquired is its temporary character. 
The capital is required to be repaid within a period which is 
supposed to be not greater than the life of the asset, the calculation 
of the period including a certain allowance for obsolesence and 
reasonable contingencies. When the asset is exhausted, further 
borrowing for its renewal is allowed, according to the practice of the 
Local Government Board, to the extent of the provision which has then 
been made for the repayment of the capital.” 

Раг. 58.—" The general object of provision for depreciation is to 
ensure that an asset which ceases to be of value will, at the time of 
its exhaustion, cease to be represented by a charge upon revenue, 
and the question how far this purpose is met by sinking funds and 
redemption funds depends mainly on the correspondence of the life 
of the asset with the period allowed for the repayment of the 
capital debt. | | 

"It cannot be maintained that in any given case this corres- 
pondence will be precisely accurate. Such assets as lands or build- 
ings may be entirely freed from debt at a period when their value 
is by no means exhausted, and may even have increased ; while, on 
the other hand, it is possible, or may even be probable, that as 


regards a new kind of undertaking, the period allowed for герау- 


ment of debt might have been too long." 

Par. 59.— But this matter is, perhaps, strictly, outside the scope 
of this inquiry. The principle of annual provision for the repay- 
ment of debt is based on statutory requirement; and for practical 
purposes of accountancy, the general correspondence of the life of 
the asset with the period of the loan must be assumed. The exist- 
ing system, though it may be wanting in complete accuracy, is 
founded on independent authority, and prevents arbitrary or 
capricious fluctuations in the provision made year by year, and it 
affords at least ав much certainty in its operation as could be gained 
by a standard rate of depreciation fixed by a central authority for 
general application." | 

Par. 60.— Although in general the loan repayments may provide 
sufficiently for depreciation, it may in some cases be a matter of 
prudence to make farther provision, to a limited extent, to meet 
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unforeseen expenditure or to equalise the cost of repairs falling on 
a series of years, or again to provide for renewals in cases where 
subsequent experience has proved that too long a period was, in 
fact, granted originally for the repayment of the debt. But in 
determining the amount of such additional provision, each case 
must necessarily be considered on its own merits, regard being had 
to the user of the property, the condition of ita maintenance, and 
a number of special circumetances. In vur opinion it would be quite 
impossible for a central authority to make regulations or tu preseribe a 
stundard or scale which would be generally applicable to such cases. 

" As things stand at present, it may be open to doubt whether 
local authorities have power to provide definitely for depreciation 
beyond the amount and the scope of the reserve funds permitted 
by their local Acts.” 

This section of the report is without doubt the most con- 
tentious. From the evidence there are serious differences of 
opinion as to how far the repayment of debt may be regarded 
as covering provision for depreciation. To our mind there 
can be no 8 and we are pleased to note the definite 
statement that capital is required to be repaid within a 
period which is supposed to be not greater than the life of 
the asset. We have advocated this principle for some time 
past, but we cannot agree with the statement that it is 
impossible for a central authority to make regulations or to 
prescribe a standard or scale which would be generally applic- 
able to electricity undertakings. Such a scale is now being 
enforced by the L.C.C., and, if they have arbitrarily fixed 
the lives of the assets without consulting the local authorities 
concerned, we are not without hope that they will modify 
their standard so as to bring it within the limits of reason. 
There will, undoubtedly, be differences to adjust at the end 
of the terms of life, but whether the balances are adverse or 
favourable, it will mean simply a matter of accountancy to 
make the adjustment, provided the reset ve fund is of adequate 
dimensions. 

The Committee, no donbt unwittingly, after expressing 
themselves so definitely as to the proper view to be taken of 
redemption, make the astounding statement that farther 
borrowing will be allowed to the extent of the provision 
which has then been made for the repayment of the capital. 
This arrangement would not take into consideration any 
allowance for obsolesence, and we tbink the Committee could 
not have foreseen the likelihood of a plant unit being dis- 
carded for а more modern and more economical unit. 

Supposing it is decided by an authority to replace an asset 


costing originally £1,000, with one of a similar nature 


costing £10,000, when the period for which the original 
capital was borrowed had only half expired, according to the 
wording of the Committee's recommendation only £500 
could te borrowed towards the £10,000 required for the 
new asset, which is absurd. The proper course would be to 
take from reserve fund the necessary amount which, together 
with the residaal value, would make up the amount remaining 
of that originally borrowed, and so wipe out the same from 
capital account ; further borrowing should then be allowed 
for the full amount of the £10,000 required. It is this 
restriction that has compelled many engineers in the earlier 
stages of an undertaking’s existence to Jay down extensions 
when the increased load has demanded the use of larger 
generating sets, thas spending money unnecessarily on land 
and buildings, when the original sets might easily have been 
displaced, and we trust that the statement we have taken 
objection to will be seriously considered by the Local 
Government Board. 

We are pleased to sce that mention is made of the 
probability of such items as land and buildings being entirely 
freed from debt at a period when their value is by no means 
exhausted. Viewing redemption as depreciation, it seems to 
us an anomaly that an asset which does not waste should be 
treated in the same manner as a wasting asset. In the case 
of land in particular, we certainly think that it would be fair 
to borrow money on mortgage to its full value, and so assist 
in relieving those undertakings working on expensive sites, 
as it must be remembered that all repayments of loans are 
a charge upon the energy supplied, and this charge is quite 
considerable in some instances. 

Par. 59 gives us pause. We understand that the inquiry 
of this Committee was for the purpose of recommending 
amendments to the existing laws relating to the accounts of 
local authorities, yet we are informed that the subject of 
depreciation is, strictly, outside the scope of the inquiry, 
because the provision for the repayment of debt is based on 
statutory requirements. There is also a Board of Trade 


form of accounts embodied in the Electric Lighting Acts, 
which the Local Government Board propose to amend ; by a 
similar methcd of reasoning this would also be outside the 
scope of their inquiry. It is hard to assimilate the statement 
that the existing system of repayment affords as much 
certainty in its operation as cculd be guined by a standard 
rate of depreciation tixed by a central authority, with that 
in Par. 58, to the effect that the general object of provision 
for depreciation is to eneure that an asect which ceases to be 
of value will, at the time of its exhaustion, cease to be repre- 
sented by a charge upon revenue, when nearly the whole 
of the assets of mctropolitan authorities will be entirely 
wasted long before the expiry of the lcans raised for their 
acquisition. | 

The final statement of the Committee, to the effect that 
it may be open to doubt whether local authorities have 
power to provide definitely for depreciation beyond the 
amount and the scope of the reserve funds permitted by their 
local Acts, is, to say the least of it, amazing; and this 
aberrance, although common, is difficult to understand. 
Par. 60 clearly states the objects of the reserve fund. e., to 
meet unforescen expenditure, or to equalise the cost of repairs 
falling on a series of years ; or, again, to provide for renewals 
where subsequent experience has proved that too long a 
period was granted originally for the repayment of the debt. 
On the other hand, depreciation should be provided for by 
redemption fund or sinking fund ; and why this confusion 
of ideas should have arisen in the concluding paragraph we 
cannot understand. | 

However, taken as a whole, the Local Government Board 
Committee’s expression of opinion upon the much debated 
question of depreciation will do much to clear the ground 
for & clear and definite course of action in the near future. 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. Мо letter cam be pub- 
lished unless we have the writer's name and address in our possession. 


Metallic Filament Lamps. 


The importance of the subject to the whole of the electrical 
interests, to supply companies, to contracting firms and 
consumers, will perhaps become more apparent if I ask you 
to kindly add a few short remarks to your article of July 
19th on the present possibilities of metallic filament lamps. 
The article seems to give :— 


1. Certain advantages of Osram lamps which, however, 
are not quite complete. 

2. Certain disadvantages of metallic filament lamps, some 
of which I hope to show are not quite correct. 

3. As aconclusion, you show certain present possibilities 
for the metallic filament lamp, but you do not show all the 
possibilities, and I therefore should like to add some to those 
which you have already given. 

(A) Advantages :— 

1. Very high efficiency (about 70 per cent. higher than 
the carbon filament lamp). 

2. Intense white light. 

8. Small variation of candle-power with varying pressure, 
which means steady light, even with an unsteady supply. 

4. Average life equal to, if not higher than, that of 
carbon filament lampe. 

5. Small amount of heat. 

6. Possibility of getting the sume light as with carbon 
filament lamps, but with about 60 per cent. saving in 
current ; or, 

7. 100 per cent. increase in light, and about 20 per cent. 
saving in current if 32-C. P. lamps are installed instead of 
16 c.P., a8 shown in your article. 

8. This seems a very important point—no blackening of 
the lamps, no decrease in candle-power whatever for about 
1,000 hours' burning. (The test taken on Osram lampe 
by the Imperial German Testing Institute shows a decrease 
of about 4 per cent. for 1,000 burning hours.) 
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(B) Disadvantlages.—You mention the following :— 

1. Difficulty in obtaining supplies. | 

Undoubtedly there were difficulties in obtaining a sufficient 
supply of Osram lamps in the United Kingdom until about 
two months ago, mainly on accountof the fact that the factories 
of the D. G. A. in Germany had such a tremendous demand in their 
own country that no supplies were available for the English 
market. This state of affairs, however, has been altered by 
the fact that, in accordance with certain arrangements made, 
a large percentage of the output of the enlarged factories of 
the D. G. A. has been secured by one firm for the English 
market, pending the erection of factories in this country. 
There is hence no difficulty whatever in executing a contract 
for any number of lamps from stock. The difficulty in 
obtaining supplies, therefore, is overcome. 

2. The voltage is limited to 100 to 110 volts—this state- 
ment was correct until about nine months ago. Since that 
time, however, lamps have been supplied, and are installed 
all over the country up to 130 volts; and lately even up to 
150 volts. 

3. Uncertainty as regards life and durability. 

The writer of your article himself mentions that he knows 
of cases where lamps burn 1,200 hours. Numerous cases 
have been brought to our knowledge, by consulting engineers, 
of the life of lamps lasting between 2,000 and 3,000 hours. 

Tests made by the Imperial German Testing Institute on 
three batches of lamps at different periods, show an average 
life of over 1,100 hours. Installed lamps show, so far, an 
average figure of about 1,000 hours. 

4. Matching lamps. 

Lamps for series burning had to be matched in the past 
—the Osram lamps now on the market, however, are 
matched before leaving the works, and all lamps with the 
same series mark can be burned in series without any 
further trial ; no trouble for the consumer, therefore, arises 
on this point. 

5. Vertical burning. 

This is necessary at present for Osram lamps. 


(C) Present Possibilities for Osram Lamps.—The writer 
has entirely left out some important fields, which certainly 
must be mentioned when one speaks of the present pos- 
sibilities of Osram lamps. 

1. Train lighting. | 

The low voltage Osram lamp allows in electric train 
lighting a decrease in the weight of dynamos and accumu- 
lators of nearly 75 per cent., and an equal decrease in the 
consumption of energy. The same remark applies to auto- 
mobile and car lighting. 

2. The cost of street lighting, where high candle-power 
lamps are required, will be decreased by nearly 60 per cent. : 
not even taking into account the unreliable and short life of 
high candle-power carbon filament lamps. 

3. Indoor lighting. 


(а) For all cases where at present a large number of 
small candle-power lamps are installed the installation of 
high candle-power Osram lamps giving the same light will 
mean, as mentioned in your article, a saving of 60 per cent.; 
this refers especially to the lighting of such places as hotels, 
shops, windows, theatres, restaurants, &c. 


(b) The Osram lamp should enable the supply companies 
to fight the gas companies and gain ground, since there is 
hardly a place where the reduction of the cost of electric 
lighting, with candle-power equal to gas installation, should 
not enable the electric lighting with Osram lamps to come 
in. It would be going too far, in this article, to give 
figures: but to show some actual results 1 simply wish to 
give an excerpt from a recent number of the electrical 
Press. 


(Reprint of article on Development of the Windsor Electric 
Light Undertaking,” from the Electrical Engineer, 
June 14th, 1907.) 


. . . . The lighting of the Liberal Club at Windsor has recently 
been secured after a competitive trial lasting over 13 days. The 
electric lighting equipment consisted of Osram lamps, while the 
gas authorities used high-pressure burners with incandescent 
mantles. At the end of the 13 days, the cost for gas was £1 8s. 3d., 
while the electricity bill was only 16s. 2d. The general effect of 
the more distributed light obtained by the Osram lamps was so 
much appreciated that the whole of the club premises have now 
been wired for electric light. | 


Trusting that the above has made clearer some of the 
„present possibilities of the Osram lamp. 


A. H. Railing. 
London, E.C., 4% ust 28¢h, 1907. 


A Fish Tale. 


Station engineers ever wrestling with “ Costs” and now 
reviling the rising tendency of coal and other * last straws," 
will welcome the joyous news in the current number of the 
Fishing Gazelle, of which I enclose а cutting, and pause 
before making further commitments for renewal of obsolete 
piant. 

UTILISING ELECTRICITY FROM EELS. 

Prof. De Esperando, who is at the head of the Government 
College at Caracas, Venezuela, has been conducting a series of 
extremely interesting experiments with electric eels with a view 
to determining just how much electric force they are capable of 
yielding, says the New York World. He began with a hundred 
average-sized electric eels. Copper wire collars were put around 
their necks just behind the ears,” and then connections were made 
between all the collars and a motor, the captive eels remaining in 
the river near the shore. 

The violent flopping and contortions of the eels created a most 
uncertain sort of electric current, so Prof. De Esperando procured 
another hundred eels and put them into a zinc bath which he had 
in his house and connected it with the motor, and found that they 
produced about 20 H.P. With this he гапа mill and lighted up 
his house and grounds. The power from each eel sufficed to pro- 
duce 45 candle incandescent lights. 

Prof. De Esperando also has found that a motor-car can be run 
for 24 hours with 100 eels in a tank 3 ft. long and 14 ft. sq., and 
weighing complete less than 200 1b. 

It is claimed that the largest ocean steamers afloat can be run 
with 200,000 eels, producing 40,000 н.р., and contained in a tank not 
larger than 10 x 10 x 15. This plant, of course, will have to be 
duplicated, so that when the energy in one is exbausted it can be 
hoisted from the hold to the deck, во that the light from the sun 
may infuse new energy into it, while the power is furnished by 
the relay plant. 


Prof. De Esperando tells us exactly what to do. Boilers, 
engines, generators and all the complicated paraphernalia of 
a station must go, you retain only the switchboard and the 
cooling pond—the eels do the rest ; the site need not neces- 
sarily be sold, it might be used as а worm farm, in which 
case Darwin's excellent treatise on the subject is recommended 
and should replace the old tomes that at present adorn the 
resident engineer's bookshelves—they may be handed to the 
manu when he takes away the other scrap. 

For automobile and marine engineers we have now no 
further need. | 

I do not know where to buy an electric eel, or I would 
carry Prof. de Esperando's experimenta a little further. I 
would, however, suggest to the enterprising engineer who 
is first in the rush to make this change, that a partition 
be put across the pond to keep the night shift and the 
day shift eels apart. We all know the propensity of eels for 
slithering around when not properly occupied, and this 
precaution may avoid short-circuits and other complications. 

It is not strange when we consider that the revelation 
of many of Nature's great secrets has proceeded, not from 
the patient investigations of the scientist, but from the 
direct suggestion of some one not particularly interested ; 
the incident of the small boy who, intent on robbing an 
orchard, and being up a tree for that purpose, and desirous 
of avoiding the attentions of the proprietor, dropped an 
apple on the pate of the old gentleman underneath, and sold 
the law of gravitation for & chance of climbing through the 
fence, will immediately occur to us all. 

Truly, out of the mouths of babes and sucklings pro- 
ceedeth wisdom." 


London, E. C., Augus! 24%, 1907. 


J. C. McClelland. 


Wiring Cost of Small Houses. 


Many readers are patiently waiting for the answer to the 
double-barrelled conundrum stated in your paper at 
various dates :— | 

1. Why should a general invitation be issued to the 
electrical trade to send competent engineering representatives 
to assist in developing Silvertown if it was intended to carry 
out, the work by Council men and material ? 
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2. Why should the engineer go to the trouble of telling 
the world at large how well he behaves to local contractors 
when he runs a shop and keeps a staff of salesmen ? 

In an important manufacturing centre like West Ham the 
amount of business done must be very great, and the way 
in which it is done is of more than local interest. In 
less important places than this we find the trade in the 
hands of capable engineers of certain social standing who 
run businesses which are regarded as коой investments for 
capital, 

‚‚ We have no means of knowing how things are worked in 
West Ham, but we feel quite sure that any attempt to lower 
the status of the local contractors is a mistake in any area. 
The large private supply companies who have capital at 
stake never attempt to do во; it is only the councils that sin 
in this respect. 

The usual result, in most places, is that instead of a 
respectable class of men running profitable businesses to the 


general welfare, we find youths in charge of the various 


departments who can hardly have had much opportunity of 
acquiring any sound commercial or electrical training, and 
to whom 50s. is a good wage. 

Another drawback under the Council monopoly principle 
is that the ratepayers have no means of getting proper advice. 
The people who sell the current can hardly be expected to 
instruct customers in economical methods of using it. 

Then, again, Councils usually buy one make of motor under 
contract, or one make of arc lamp to the exclusion of all 
others, generally the only one that the salesman happens to 
understand. This particular brand is run for a year or so 
until a cheaper substitute is found, which in turn holds a 
monopoly. 

Should the buyer in the office take a dislike to any par- 
ticular traveller—no matter how good or how useful his 
goods may be—the firm he represents has no chance of 
getting in touch with customers in the district. The autocrat 
at 508. can decline to buy, or by faint praise prevent the 
sale of even standard goods. | 

There have been volumes printed and speeches made on 
the ‘heory of municipal trading, but I take this opportunity 
of indicating a few of the things that happen in practice. 


Inter Bilbendum. 


Electrically-Driven Cement Works. 


I have been too busy to reply earlier to“ Н. Т.'в” letter 
re * Electrically-Driven Cement Works” in your issue of 
June 28th. 

Curiously enough Mr. Frank P. Spicer, whose name is 
mentioned in this letter, refers to the very same plant which 
I had in mind when writing. The plant was erected at 
the works of Messrs. Bayley White, at Swanscombe, Kent. 
I am not now absolutely certain whether all the three kinds 
of plant named by “ Н. T." were actually electrically driven 
before I left, but if not I have a very strong impression 
that motors were on order for them. 

As H. T." remarks, the matter is not of very great 
importance. 


Electricity Works, Gibraltar. 
August 24th, 1907. 


Alfred 5. L. Barnes. 


— — «= — — —— — 


Electricity Supply to a Village. 


It is proposed to light a village electrically using water 
power from a river, and to the mains from the power 
house to the village overhead, and also the distributors in 
the same way. The lighting is at present done with oil 
lampe, and the public lighting is controlled by the Parish 
Council. | 

The Council have no provisional order or powers of any 
kind granted to them at present, for the electric lighting of 
the village, and have no intentions of seeking such, and, 
therefore, have no objections to & private company carrying 
out the proposed scheme. 

What is the best and proper procedure to adopt in this 
matter ? 

1. Is it necessary or advisable to obtain sanction in 
writing from the Parish Council ? 


2. Is it necessary to put this matter before the B. of T., 
and have they any rules which may be observed in a scheme 
of the above description ? 

3. Is а provisional order necessary, and, if во, what is the 
best procedure to adopt? 

4. Is it advisable to obtain legal assistance for these 
matters ? . 

The plant would be of about 80 Kw. capacity, and it is 
proposed to generate and supply at 230 volte, and to sell 


the energy at about 5d. per unit. 
| Water Power. 


[(1) It is advisable but not essential. (2) Yes. (3) No. 
(4) This is a matter of opinion. Reference to our “ Legal 
Query Column” in past issues will afford our correspondent 
а great deal of information on most of the questions raised 
above.—Eps. E. R.] 


Electric Winches. 


We must ask your indulgence for referring to the letter 
appearing in your issue of last week, in which the Sunder- 
land Forge and Engineering Co. inform your readers that 
we are labouring under a delusion when we place on the 
market an electric winch which has a unique feature in 
having the motor and controller resistance in the water- 
tight carcass of the motor. 

We—like, we trust, the rest of your readers—referred 
to the illustration of their electric winch, which appears 
in the same issue, embodying all their most recent 
improvements. 

We see there teir enclosed motor with four large 
ventilating holes in the end plate, which are as convenient 
for allowing hot air to escape from the carcass as per- 
mitting rain and water to enter. 

It is unfortunate that some manufacturers do not appear 
to have grasped the meaning of a watertight motor carcass. 
We, however, still maintain that we have yet to see the 
winch motor, other than that supplied by ourselves, which 
is absolutely enclosed with the controller resistance in the 
motor carcass. 

Jarvis Bros., Ltd. 
T. P. PorrirT, Manager. 


Middlesbrough, Sey/ember 2nd, 1907. 


BOLTS AND Nwuts.—We are asked for the names of 
makers of oxidised bolts and nuts. 


TESTS OF SIEMENS-BROWETT, LINDLEY 
THREE-PHASE GENERATORS FOR THE 
GREAT COBAR MINES. 


THE officiel tests Бате recently been concluded of three Siemens- 
Browett, Lindley steam alternators, constructed for the Great 
Cobar Copper Mines, Australia; thesc teste, of which we give some 
details, are interesting from an electrical point of view, as the sets 
were tested on a specified power factor of 85. 

For the official tests two of the sets were erected as shown in 
fig. 2, p. 376. One set was run under steam as a generator, the other 
acting as a synchronous motor working in parallel with a balanced 
water load. The pistens belonging to the engine of the second set 
were removed, and it was run up to speed, to allow of its being 
synchronised with the generator, by means of a 30-u.r. direct- 
current motor belted to the fly-wheel of tbe engine. The necessary 
current for this was supplied from the works power plant. 

The arrangement proved very flexible, as by varying the field on 
the synchronous motor it was possible to obtain any power factor 
on the generator, from zero lagging to about 0:85 leading. The 
actual power factor during the oflicial teste was 0°85 lagging, for 
which the generators were designed. 

In cases where two generators of a similar type are to be tested, 
the adoption of this arrangement has the advantage over the use of 
choking coils that once the connections are made, no time is lost in 
making adjustments to get the right power factor, since the only 
alteration required is to adjust the series regulator in the field 
of the machine used as a synchronous motor. 

The instruments used in connection with the above tests were ag 
follows :— 

Three ammeters with current transformers for measuring the 


current in each phase of the generator. 
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One Siemens indicating wattmeter connected, as shown in the 
di m, fig. 1, to a special change-over switch to enable two 
readings to be made on the same instrument, so as to give the 
total power by the well-known 2-wattmeter method. 


| pps ewltches B Motor көм 


Fic, 1.—D1aGRaM OF CONNECTIONS FOB TEST. 


To dead load 


A voltmeter was connected in parallel with the wattmeter 
voltage coil to give a pressure reading across the two phases ; this 
voltmeter was also connected to а small throw-over switch, во as to 
give readings on both generator and motor when paralleling. 

For p eling the synohronous motor and generator, four 250- 
volt lamps in series across two of the connections between the 
machines were used. 

The engines, manufactured by Messrs. Browett, Lindley & Co., 
Ltd., Patricroft, are of the vertical triple-expansion enclosed type. 

The cylinders аге H.P. 12j-in. ; І.Р. 174-in.; L. v. 26-in. diameter 
by 12 in. stroke, the revolutions per minute being 375. 

The engines were run for six hours at full load, and two hours over- 
load, and exhausted into a surface condenser fitted with an Edwards 
air pump delivering into a tank on an Avery weighbridge, so that 
accurate steam consumption tests could be made. The steam 


Fic. 2.—S81:EwxENS-BROwET-LINDLEY SETS ON TEST BED. 


supplied to the engines was passed through a Schmidt separately . 


fired superheater, in order to obtain the specified temperature of 
75° F. above that of saturated steam at 160 1b. pressure. 

We give below a summary of the results of this test, which shows 
the great advantage of using variable expansion gear on the н.р. 
cylinder, there being only a difference of $ lb. per Kw. between 
20 per cent. overload and half - load. 


eld ammeter Exciter 
. влек 9 An Д" 


STEAM CONSUMPTION РЕВ EKW.-HOUB CONDENSING. 


Revs. Governing. 
Fall ? 4 . 20% 375 Full load. 
load load load overload 392 
22:4 22:7 24 23°25 Ib. 385 All off. 


375 Fall load. 


The governing results show a rise of only 24 per cent. permanent 
and 44 рег cent. momentary variation. 

The Biemens three-pbase alternators are of tbe rotating field 
type, the phases being star connected. They have a continuous 
output of 300 kw. at a power factor of 0°85 (440 volta, 50 cycles) 
when running at a speed of 375 в.р.м. Each alternator stands on 
its own independent bed-plate, the only connection with the engine 
being at the coupling, and the exciter is directly coupled to an 
extension of the alternator shaft. 

The temperatures of the macbine were exceedingly low after six 
hours’ run, the highest on any part of the machine or winding being 
only 28° F. above the surrounding air. 

During these teste, Mr. Kendall, consulting engineer to the 
Great Cobar Mines, of Mansion House Chambers London, E. C., 
was represented by engineers from the steam and electrical depart- 
ments of the National Boiler and General Insurance Co., Ltd., 
Manchester. 

The tests were conducted on Messrs. Browett, Lindley & Oo.'s 
test-plate at Patricroft, and the arrangements were carried out by 
their chief testing engineer, Mr. J. B. Colquhoun, and Mr. Wood- 
ward, of Messrs. Siemens's Stafford Works. i 

The whole of this machinery was shipped from Liverpool on 
July 29th. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The * Blaze " Flame Lamp. 


The accompanying block, fig. 1, shows the interior mechanism of 
the Blase flame lamp, which is the subject of a recently issued 
publication of the Armorpucr Manuractrurma Oo., Lap. of 
Farringdon Avenue, E.C. The points in this lamp that are claimed 
to stand out for mention are ite simple but solid construction, and 
the simple construction of the carbon holder. The lamp is 
fitted with a safety switch which automatically puts it out 


9 


* Fig. 1. 


of circuit when the carbons have been consumed, and which in this 
manner protects the carbon guide plates and the coils from 

out. The coils of the lamp are wound to withstand a voltage of 
250, so that if for any reason the full pressure should come upon 
one of the lamps, the coils would not be burnt out. 16 is claimed 
that the shape of the flame crater is such as to produce the maxi- 
mum useful reflection of light. | 
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Veritys’ Switches and Fuses. 


The accompanying illustration, fig. 2, shows the new Vee" type 
house service or motor switch, which Mussrs. Verrrys, LD., of 
London, Birmingham, Manchester, &c., are placing on the market. 
Attention may be called to the fact that the porcelain bases are so 


fashioned that projecting bosses of porcelain pass through holes in 
the cast-iron cover, and form very satisfactory entrance bushes for 
the cables. The switches are of neat design, and are claimed to 
provide ample and satisfactory contact, the terminals being of the 
solid pinch-up block pattern. The box, which is composed of a 
very neat casting, cannot be opened while the circuit is closed. 
Provision is made for earthing and sealing. The Vee” switch is 


Fiz. 8. 


made in double and triple-pole. Complete particulars of the device 
are contained in the firm’s new publication, No. 564. 

We also illustrate (fig. 3) Messrs. Veritys’ “ Fin-Grip" fuses, 
which are made in three sizes, 15, 30 and 50 amperes. They form 
а continuation of the same firm's well-known * Han-Grip ” fuses, 
the latter being manufactured in a range of from 50 to 500 amperes. 
In the new publication referred to above there is given a complete 
list of these fuses, mounted and unmounted, andjalso arranged in 
cast-iron house service boxes. 


. MzMBEBS of the Parliamentary Ват, 


New Rotary Switch. 


À rotary switch designed on what we believe are entirely new 
lines has been brought out by the CHisHoLM MamuracTURING Co., 
of Providence Works, Fleet Street, Birmingham. The accompany- 
ing figures show something of the construction of the switch, 
though they do not reveal the rotative mechanism. The switch is 
designed for a flat cover of porcelain or metal, secured to the base 4 
by the screw seen at the top of fig. 4, and snugs at the bottom. 
The button is shown below, and as it falls by gravitation, tbe 
switch must be fixed on a wall, or other vertical surface. The 
plate D is pressed upwards by means of the buttor, causing the 
porcelain block в to turn through a right angle eaci: time, thus 
bringing the copper contact bridge c on the block alternately into 
and out of contact with the fixed contacts со; E is an insulating 
bridge serving to carry the outer end of the pivet «n which the 
porcelain block rotates. The most interesting feature of the 
switch is the mechanism by means of which the rotation is pro- 
duced. The interior of the block в is hollow, with the periphery 
in the shape of a four-toothed internal ratchet. A brass pinion, 
pivoted at E and in the porcelain base a, engages with a short 
internal rack stamped in tbe plate р; a transverse hole in the 
pinion houses a sliding pin, which acts as a pawl, engaging with 
the porcelain ratchet when the plate ia in its lowest position. 
On pressing the button, the  bloek is turned by the 
pinion and pawl through a right angle, but on releasing tbe 


pressure on the button the pawl slips back, and the plate and 
button fall again to the lowest position, ready for the next move- 


ment. The sbape of the block ensures a quick break, and the 
switch cannot be left halfway between the contacts. The blank 
faces of the porcelain block are unglazed, so that in rubbing against 
the fixed contacts they clean the latter every time the switch is 
used. There are few parts in the switch, and no springs. The 
break is obviovsly a very long one, the porcelain block also being 
interposed between the contacts ; for the larger sizes and voltages, 
moreover, a porcelain block carried op a spring is provided to cut 
the arc. When a metal cover is used, the base carries porcelain 
shields interposed between the contacts and the cover. Tests made 
by tbe Electrical Standardising, Testing and Training Institution 
last March show that the insulation resistance of the switch is very 
high, and that the 5-ampere size can be overloaded 100 per cent. or 
more without overheating. The same interior is arranged also for 
use with a metal flush wall plate, and the switch is readily made 
double-pole. 


PRIVATE BILL LEGISLATION OF THE 
SESSION. 


[From осв PARLIAMENTARY REPORTER. | 


Parliamentary agents, 
draughtemen, ' expert " witnesses, and last, but not least, the alert 
journalist looking out for copy, have all had a disheartening 
experience during the past session. Whether through fear of the 
Socialistic tendencies of the present Government, or whatever the 


. cause may be, the number of Private Bills promoted was the 


smallest for many years past, while even those which were brought 
forward in most cases were of minor importance. At the sign 
of anything like strong opposition, schemes have been promptly 
dropped, or if they were not dropped opponents have been 
“ bought off" by concessions readily granted, and the result is that 
the future historian of electrical development in the year 1907, во 
far as Parliament is concerned, will have little to chronicle, or at 
all events little which is worth chronicling. In the early part of 
the year it was apparent from the Gazette notices that the session 
would be less strenuous so fat as electrical enterprises were con- 
cerned than those which had preceded it, but the curious position 
in which the problem of the supply of London with electricity in 
bulk was left did give hopes of some excitement and scope for 
legitimate curiosity. The position was unique. Three sessions 
ago, after the stiffest fight we have seen in a Committee room in 
15 years’ experience, the Administrative Oo. promoters (of 8 we 
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say Mr. Merz) convinced Lord Camperdown's Committee, and 
afterwards Sir J. Kitson's Committee, that theirs was the best 
scheme for London, and the Bill was passed by Committee, only 
to be lost through the downfall of the Unionist Government. Last 
year the Progressive London County Council entered the field with 
a Bill, which even a Liberal (‘overnment was afraid to swallow at 
one gulp, and so the County Council were let down lightly and 
told to come again. But here the ratepayers had something to 
say, for last March saw the route of the Progressive party, and the 
substitution at Spring Gardens of a party pledged up to the hilt 
not to risk ratepayers’ money on a scheme which, in the very 
nature of things, must be speculative. ТЬе new County Council 
took the only course possible under the circumstances, for 
they continued to promote the Bill which their prede- 
cessors had framed, but (and it was an important but) they 
sought power to lease, and declared their intention of leasing. 
The Government were placed in an unenviable position, and so 
they appointed a Hybrid Committee, who for over a week went 
through the solemn farce of pretending to consider the proposals. 
The climax was humorously described by Mr. Whittaker 
Thompson, the chairman of the Highways Committee, at a sitting 
of the London County Council a week later. ''We went there in 
the morning," he said, with further evidence which we were 
asked to give, and the Committee sat apparently all prepared to 
go on. Then the Chairman said, ' We will consult in private, and 
іп a minute or two he said, ‘We find the preamble not proved,’ 
and then we all went home.” And so ended for yet another year 
the attempt to deal in a comprehensive manner with London as a 
whole. The Bill proposed by the combined London companies 
did not get a look in at all, for it was blocked on second reading 
and eventually withdrawn, whilst the Administrative County of 
London Bill was dropped quite early in the session, and the 
London and District: Electric Power Bill had а very brief 
existence. 

There were only two other Bills of Metropolitan interest. The 
North Metropolitan Electric Power Co. after a considerable amount 
of opposition got through a useful measure which will give them 
further powers regarding the transfer of undertakings. They were, 
bowever, excluded from Walthamstow, except under certain con- 
ditions, and had imposed on them by a House of Commons Com- 
mittee, a clause for the protection of the Metropolitan Water 
Board, which might have proved very onerous. They succeeded in 
getting the clause removed by the Lord-Chairman of Committees 
in the House of Lords. In the case of the Richmond (Surrey) 
Electricity Supply Bill, an interesting point was thrashed out, 
inasmuch as owing to a decision in the Courts, the company asked 
for Parliamentary sanction of the agreement entered into with the 
Richmond Corporation some years before. The Corporation opposed 
the application, and it was argued that as the contract with the 
Corporation was illegal the subsequent proceedings were illegal. 
The Committee, however, found the preamble of the Bill proved, 
and it received the Royal Assent on August 2nd. 

Of the other electric power and lighting promotions, the Electrie 
Supply Corporation brought forward a Bill to transfer and vest in 
the Corporation, the electric lighting orders relating to E xmouth, 
Hitchin, Sidmouth, Stevenage, Dawlish, Hendon, Teignmouth, 
Chelmsford and Totnes, and they also promoted an order under the 
Scottish Procedure Act to deal similarly with several Scotch 
orders. Early in the session the two were amalgamated, and have 
passed into law as one Act. The Leicestershire and Warwickshire 
Electric Power Bill, asking for further powers as regards the 
raising of capital, was dropped, and the same end attended the 
Somerset and District Electric Power Bill, promoted to obtain 
verv similar objects. 

Nine tramway Bills were promoted by companies, and there was 
one Board of Trade Contirmation Bill dealing with tramways in 
five districts. Six of the nine have become law. but the only one 
of major interest is the Oxford and I istrict Tramways Scheme. Ву 
this a company, in agreement with the Corporation, lease the 
present tramways and construct new ones. Last year, it may be 
remembered, the Corporation itself promoted a Bill to take over 
the tramways. but the ratepayers preferred private enterprise to 
municipal trading, and at a town's meetirg defeated the Corpora- 
tion's proposal. The Folkestone, Sandgate and Hythe Tramways 
Bill gives further powers for street widening and to run omnibuses ; 
the London United Tramways Co. obtained a number of exten- 
sions of time for the construction of authorised works; and the 
Imperial Tramways Co., by the promotion of the Middlesbrough, 
Stockton-on-Tees and Thornaby Tramways Bill, got authority to 
widen streets There were four Bills for tramways in Yorkshire. 
viz., the Barnsley, Wombwell and Wath Bill, the York and District 
Tramways Bill, the West Riding Tramways, and the West York- 
shire Tramways. The two latter measures, which deal with street 
widenings and extensions of time, have passed into law. The others 
were more ambitious proposals to incorporate companies and con- 
struct tramways, and both came to а rather premature end. In the 
case of the Yorkshire scheme the Corporation refused to give its 
consent to the company coming in, and consequently the Bill did 
not pass the Standing Order stave. The remaining Bill, that of the 
Cavenill and Whitewell Tramways Со., looked like resulting in а 
stiff feht with the Belfast Corporation, but, after some preliminary 
skirmishing on Standing Orders, it was dropped. 

As usual, а number of the Corporation Bills contained tramway 
clauses. but here again with few exceptions the proposals were not 
of great importance. The Birmingham Corporation wanted to 
spend £79,000 on carrying tramways through Edgbaston and 
Harborne, but the opposition of the well-to-do inhabitants, who 
feared that their property would be damaged, was too great, and 
the proposals were resected. The King’s Norton and Northfield 
Urban District Council were more successful, and obtaimed an 
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extension of time for the construction of tramways. The London 
County Council were successful in carrying through part of their 
proposals, and several of the small lines whicb tbey will now be 
enabled to make will greatly facilitate the working of the system. 
The Manchester Corporation had a modest programme to put 
forward necessitating the expenditure of only about £38,000, and 
this they carried without trouble. The Rawtenstall Corporation 
put forward one of the biggest schemes of any local authority, the 
tramways and equipment proposed being estimated to cost over 
£200,000. The whole scheme is apparently bound up with the 
concerns of the numerous towns adjacent, but satisfactory arrange- 
ments were come to and the Bill passed. The Sheffield Corporation 
had little opposition to face in regard to their tramway bill of fare, 
and are authorised to spend about a quarter of a million pounds on 
their service. Kingston-on-Hull Corporation and the Pontypridd 
U.D.C. obtained sanction for minor proposals. 

Coming to railway Bills, there is no doubt that, had the Channel 
Tunnel Bill been persisted in, a good deal of electrical evidence 
would have been forthcoming, as it was proposed to work the railway 
electrically. The Bill, however, met with an untimely end, and 
the same remark applies to tbe Lower Thames Tunnel Railway 
Bill, which was a scheme to join up the railways north and south 
of the Thames by an electric railway constructed under the Thames 
in the neighbourhood of Gravesend. Ву far the most important 
Bil wbich passed into law was that of the London and North- 
Western Railway, who propose to construct a line parallel with 
their existing line to Watford. This will be worked electrically, 
and the terminus will be under Huston station. By this means 
the company will be able to deal effectively with suburban traffic. 
The only opposition came from the London County Council, with 
respect to the eternal question of workmen's fares, but the Com- 
mittee refused to go further than to impose on the company the 
condition that the fares on the new railway should not be greater 
than those at present ruling on the existing railway, and this was a 
clause the company were «quite prepared to accept. The Central 
London Railway Co. got through their Bill for subways, &c., without 
opposition, and the Great Northern and City Railway obtained an 
extension of time for the Lothbury extension. The Lancashire and 
Yorkshire Co. also got powers for widenings, &., after some 
diecussion with regard to the danger of level crossings. The 
Watford and Edgware Kailway Bill for the amalgamation of the 
capitals of the company and the Edgware and Hampstead Railway 
was rejected, while the North-East London Co. got an extension of 
time tor the carrying out of work, although their proposal to 
increase the rate of interest to be paid out of capital was struck 
out. 

Amongst other Bills which are of some electrical interest the 
Boston Spa Gas Co., the Grays and Tilbury Gas Co.,and the 
Shanklin Gas Co. got powers to apply for electric lighting provi- 
sional orders: the Brighouse Corporation obtained powers to supply 
electric fittings; the Coventry Corporation by an additional pre- 
vision were empowered to extend the area of their supply ef 
electricity; the Devonport Corporation got further powers in 
respect of the supply of electricity to East Stonehouse ; the 
Middlesbrough Corporation are authorised to work a transporter 
bridge across the ‘lees by electrical power; and the Sheffield 
Corporation will be enabled to supply in bulk in certain districts 
adjacent to the city. 

Of the Scotch schemes promoted under the Private Legislation 
(Scotland) Act where the inquiries (unless otherwise directed) are 
held locally, the Edinburgh and Suburban Tramways Bill for the 
incorporation of a new company was dropped, and the Glasgow 
Corporation Bill, which to some extent dealt with tramways, was 
carried. 


BUSINESS NOTES. 


Ferro-Concrete Foundations.—The construction of 
foundations in unstable soil is always a source of anxiety alike to 
the designer and contractor; and particularly so where heavy local 
loads have to be supported. By the employment of solid masonry 
and plain concrete great weight is added to the loads, and the very 
objects for which such materials are used is defeated in some 
measure. On the other hand, ferro-concrete in the form either of piles 
combined with an extended foundation slab, or of a foundation alab 
alone, is claimed by ferro-cencrete advocates to permit exceedingly 
heavy loads to be carried without risk of local settlement, while, at 
the same time. reducing the weight and cost of theconstruction below 
that of ordinary foundations In additions to structures—such as 
bridges, retaining walls, quays, &c.— several examples of special 
foundation work have been put in hand during the past two 
months on the Mouchel-Hennebique system of ferro-concrete, 
among them being the following :—Two foundation slabe for steam 
turbo-generators in the power house of the South Metropolitan 
Electric Tramways and Lighting Co. at Sutton, Surrey; engine 
house foundations for Messra, Benetitt’s mills at Castleton and for 
Messrs. Rowntree & Co.'s manufactory at York; highway bridge 
foundations for the District Council of Skipton, and for the North- 
Eastern Railway at Selby: gas retort foundations at Blackburn, 
engineering shop foundations at Newcastle-on-Tyne, and a alab 
foundation for electric accumulators on the Parkeston Quay exten- 
sion for the G.E. Railway. 
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India—through American Spectacles.—In a recent 
report U.S. Consul-General William Н. Michael, at Calcutta, has 
some comforting things to say to Americans regarding their 
electrical standing in India. Writing of little Poona, the week-end 
resort of Bombay well-to-do's, he refers to an extensive electrical 
Scheme now on foot there. A Bombay firm has made a start with 
a scheme to provide the place with electric power for street light- 
ing, power and street railways. The supply at first is to be con- 
fined to the municipal limits, aud this area enlarged as the demand 
requires. It is proposed to supply the energy from a central 
station and to lay underground mains, ог to erect overhead wires, 
as may be approved by the local government. All the streets to 
be supplied are under the control of the municipal government, but 
it is already understood that there will be no opposition by the 
government to the proposed scheme. No country stands as well 
in India as America in regard to all kinds of electrical machinery 
and supplies, as well as to methods in the use of them. American 
electrical engineers are here considered the best in the world (only 
here! Preposterous! Prodivious!—Eds. E.R.) and I would 
modestly suggest that they pay some attention to the Poona pro- 
position.” The extensive electrical works in Kashmir, under 
the direction of American electrical engineers, are making rapid 
progress towards completion. The power is derived from the 
Jhelam River, below Baramulla. The big flame, capable of carrying 
20,000 H. P., is completed, and the turbines to furnish 5,000 н.р. are 
being installed. Electrical power for mills and other purposes 
will be conveyed to Srinagar, many miles away. The scheme for 
extending the power is a large one, and great commercial results 
are confidently expected. The comfort and convenience that will 
necessarily follow to a large territory occupied by millions of 
people would be hard to describe. Тһе items of lighting and 
operating electric fans alone are worth the expenditure on this 
great enterprise.” 


New Zealand.—INcnkAskD DUTIES—A Prorest.— 
The British Australasian says that a deputation waited on the 
Minister of Customs on July 24th, and protested against the raising 
of the duties on cast-iron pipes and electrical appliances. It was 
pointed out that the increased cost thus engendered would press 
heavily on local bodies which contemplated water supply and 
electrical services. The Minister said the policy of the Govern- 
ment was to find work for people in the Colony instead of for out- 
siders. The pipes could be made in the Colony, and this duty 
would foster industry. He might be able to give the matter of 
electrical machinery further consideration. 


Electrical Exhibition at Marseilles.—The Daily 
Chronicle says that an international exhibition of electricity will 
be held at Marseilles in April next year. 


A Turbine of 24,000 H.P.— Messrs. Brown, Boveri are 
at present constructing in their works at Mannheim asteam turbine 
of 24,000 н.р., destined to work at the foundry and steel works of 
Messrs. Krupp. 


Consular Notes.—Brazit.—tIn a recent report on the 
trade of Brazil, the British Consul-General states that the imports 
of machinery and accessories for electric lighting in 1906 showed a 
falling off of 232 tons and £42,156 in value. 1,393 tons valued at 
£159,075 came from the United States, 841 tons and £77,770 from 
Germany, 432 tons and £30,779 from the United Kingdom, and 76 
tons and £10,007 from France. 

MxxIcO.— Reporting recently on the trade of Mexico, the 
British Consul draws attention to the development of elec- 
tricity in that country, and amplifies a previous report 
indicating the increasing demand for electrical appliances of all 
kinds. Many of the tramway systems are being altered from 
anima! to electric power, and there is hardly a town of any import- 
ance in the country that has not a tramway system. Factories, 
too, are largely adopting electric motors in place of other driving 
methods. Н.М. Consul has not up to the present seen a single 
British-made motor or dynamo in Mexico, and only a few of 
German make; nearly all the electrical appliances used in the 
country are American. 


Natal: Taxing British Commercial Travellers.— 
According to the Tines, Mr. Mildmay asked in the House of 
Commons last week whether the Natal Government pro- 
posed to introduce a Bill whereby commercial travellers repre- 
senting British manufacturers would be taxed £25 per annum for 
every firm represented by them ; and whether, seeing that such 
legislation would entirely exclude from Natal four-fifths of the 
travellers who thus earned a living in that colony, the Colonial 
Office could make such representations as might be necessary in 
their interests. Mr. Churchill, in reply, said:—'' The Secretary 
of State is aware of the proposed legislation, and has received a 
number of representations that it will be seriously prejudicial to 
British trade. He has thought it right to bring these representa- 
tions to the notice of the Governor of Natal by telegram." 


Excello Lamps.— Messrs. Howard & Bullough, Globe 
Works, Accrington, have just placed an order with MESSRS. BAXEN- 
DALB & Co., of Manchester, for 36 Excello flame lamps for the 
illumination of their premises, after testa with various other makes of 
lamps. Messrs. Baxendale have also lately supplied Excello lamps 


to the Laucashire Dynamo & Motor Co., Ltd., of Trafford Park, апа - 


have secured repeat orders from Mesers. J. Jennison & Co., Belle 
Vue Gardens, Manchester, and the Broughton Copper Co., Man- 
chester, &c. Early in the season they supplied Excello lamps for 
the illumination of the Victoria Pier and North Pier at Blackpool, 
and a quantity for the Tower and the Palace at Blackpool. The 
latter plazes of amusement are, of course, both owned by the 


Tower Co., and they have at present in satisfactory service a total 
of 38 Excellolamps. The same firm have also this year supplied 


several hundred lamps to various amusement caterers, roundabout 
proprietors, “с. 


Educational Хоѓеѕ. — (7 хіуЕКЅІТҮ Соке к, BnisTor. 
An announcement concerning the courses of civil, mechanical, 
mining, electrical engineering, &c, at this College (Prof. R. M. 
Ferrier), appears among our Educational Notices to- day. 

BorouGH POLYTECHNIC Institute, London, S. E. — The arrange- 
ments of the Electrotechnies Department for special courses in 
electric wiremen's work, electrical appliances and workshop fittings, 
advanced electricity and magnetism, also the four-year complete 
lecture courses, appear among our advertisement pages. 

NORTHAMPTON INsTITUTE.— The evening technical courses in all 
branches of electrical and mechanical engineering will, as announced 
elsewhere, commence on September 23rd. 

City оғ LON DON CorLEgcE.—The Michaelmas term commences on 
September 30th, and some brief particulars of the classes and 
courses are given among our Educational Advertisements to-day. 

COMMERCIAL TvuITION.—Prof. Andrew Jamieson, VMI. Inst. C. E., has 
sent us an announcement relating to his system of education in Elec- 
trical and Mechanical Engineering by correspondence, which he has 
carried on for some years. Special arrangements are made for can- 
didates of the A.M.Inst.C.E. examinations, degrees, scholarships, 
and Government appointments. During his 26 years' experience 
of teaching, Prof. Jamieson has had over 5,700 students through his 
hands, of whom 4 gained Whitworth Scholarships or Exhibitions. 


Bankruptey Proceedings.—W. A. Вореніск (Aneurin 
Roderick & Co.), electrical engineer, late of Bridgend, now of 
Swansea.—A firat meeting of creditors was held at Cardiff on 
Saturday. The statement of affairs showed liabilities (expected to 
rank), £277 4s. 5d.; assets, £51 4s. 7d.—deficiency, £225 19a. 10d. 
The cause alleged for the failure is slackaess of trade and fewness 
of customers. The Official Receiver stated that the bankrupt, who 
is 29 years of age, commenced business as an electrical engineer in 
1904, at Exchange Buildings, Swansea, with а free capital of £84. 
In June, 1905, he opened business at Bridgend. His business was 
principally that of taking contracte for the installation of electric 
light, &c., but, in consequence of a rumour of uncertainty as to 
the supply of electric power in the district, few people could be 
induced to go to the expense necessary to enable them to obtain 
electr'c light and power. 

A. BLACKBURN and J. WaLkgR (Blackburn, Walker & Co., elec- 
trical and mechanical engineers, Cleckheaton). -- Supplemental 
dividend of 1s. 2d. in the E, payable September 10th, by Official 
Receiver, at 29, Manor Row, Leeds. 


Trade Announcements. — Mn. Е. Н. Preece, 
A.M.I.E.E., of 27, Clement's Lane, London, E.C., announces that 
he has been appointed representative for London and southern dis- 
trict for Messrs. Mavor & Coulson, Ltd., of Glasgow. 

Messrs. Ввосе PEgsces & Co., Lro , have this week transferred 
the headquarters of their Pablicity Department from London to 
their Edinburgh office, East Pilton Works, Edinburgh. All com- 
munications should be addressed there in future. 

THE ELECTRICAL Co., LTD., have from September lst changed 
the addrees of their Newcastle branch to Printing Court Buildings, 
Akenside Hill, Newcastle-on-Tyne. 

THE ELECTRIC AND ORDNANCE ACCESSORIES Co., Lro., announce 
that their Manchester branch, which deals with the counties of 
Lancashire, Yorkshire, Cheshire, Cumberland and Westmorland, 
is removed to Royal London Buildings, 196, Deansgate, Manchester, 
where a stock will be held. 

Messrs. RHopES Morons, Lip, of Doncaster, announce that 
their works and offices will be closed from September 9th to 14th 
inclusive. 


Book Notices.—The Handelshochschule of the Berlin 
Merchants’ Corporation, a sort of commercial university, inaugu- 
rated in 1906, had an explanatory pamphlet printed in English. 
The issue was soon exhausted, and a new edition of the pamphlet 
has been prepared. Anyone interested in commercial education 
of a high standard should apply for remittance free of charge to 
the Secretary of the Handelshochschule, 1, Spandauer zt rasse, 
Berlin. 

“ Electric Light and Power.” By E. E. Brooks and W. H. N. 
James. London: Methuen & Co. 1907. Price 4s. 6d. 

" Proceedings of the American Institute of Electrical Engin- 
eers.” July, 1907. Vol. XXVI, No. 7. New York: From the 
Institute. Price 50 cents. 

“ Science Abstracts.” Vol. 10, Part 8, Sections A and B. London: 
E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

“The Third Function of Electric Traction Motors.” Paper by 
Mr. E. Н. Johnson, before the Manchester Association of Engineers. 
Manchester: Herald & Walker. 


Annual Outing.—On Saturday, August 17th, Mrssn:. 
REYROLLE’s held their annual beanfast at the Spa Gardens, Shotley 
Bridge. About 300 members of the staff and other employs 
attended, and there were various sports, including a football match. 
At the dinner Mr. Shepherd proposed a toast te the firm, reminding 
his fellow workers of the extensions and progress which had been 
made at Hebburn. Mr. Reyrolle, replying from the chair, 
expressed his approval of the good-fellowship which existed 
amongst the employés, and he acknowledged that much of the 
success Of the firm depended upon the continuance of this cuente 
cordiale. This year they had nearly 400 hands, but he recalled the 
vime, not many years ago, when there were only about six. A 
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dance on the Green finished the programme for the day. We have 
it on authority that we seo no reason to question, that fino weather 
and the presence of the employés of the gentler sex seemed to vie 
with one another in lending enchantment to the view. 


Catalogues and Lists.—Mr. James FERGUSON, 
61, Pollok Street, Pollokshaws, Glasgow.—TIllustrated price lists in 
expansible cover. Sheet No. 1 gives prices of automati¢ circuit- 
breakers, of the magnetic blow-out type, and gives an 
illustration from a photograph of one of the 2,000-ampere 
size reverse- current type. These circuit-breakers are made 
with free handle if desired up to 350 amperes. Sheet No. 2 
shows ironclad switches of extra quick-break type, whilst sheet 
No. 3 shows ironclad fuses suitable for use in conjunction with 
these ironclad switches. Ships and engine-room clocks, paraffin, 
petrol or alcohol engines, and the Glasgow arc lamp starter, are 
also included in the list. 

RoLanD-WEBKE EL®kKTRICITATS-GESELLSCHAFT M.B.H., Lang- 
hanst rasse 129—131, Berlin-Weissensee.— Price list No. 2 of p.c. 
and A. c. electric fans, small motors and dynamos. 

Слввох Co., LTD., Carron, N. B.— New pamphlet giving an 
illustrated description of their gas heated steam radiators and 
condensing gas stoves. 

Тнк British THomson-Hocston Co., Lro., Rugby.—Pamphlets 
in their standard style and size as follows:—No. 205 describing 
the B.T.-H. flame arc lamps, and showing individual parts of 
same; No. 206 describing, &c., their motor control panels for 
D.C. circuits; No. 123, a price list of dustproof twin carbon arc 
lamps. 

Messrs. Mason & Co., Lrp., Elland Road, Leeds.— Card relating 
to their insulating varnishes, free from linseed oil. 

Messrs. J. G. GRINSLEY & Sons, St. George's Engineering Works, 
Queen Street, Leicester.—Leaflet relating to the firm's patent 
heating apparatus in which waste heat from gas engines is utilised 
for radiating purposes. 

Messrs. RicHARDsONS, WESTGARTH & Co., Ітр., Hartlepool.— 

Folding list relating to their Convex splash-bar cooling tower. 
, Ма. G. BRAULIK, 217-218, Upper Thames Street, London, E.C.— 
New edition (the eighth) of his illustrated catalogue and price list, 
Section ''F," dealing with electric light fittings and hardware. A 
large variety ¿of manufactures are shown and priced, commencing 
with accessories such as cord grips, nipples, ceiling plates, galleries, 
ecrew hooks, wire guarde, leading on to ball and counter-weight 
fittings, brackets, pendants, hall lantern pendants, electroliers in 
mauy styles, table standards, outside lighting fittings, reflectors, 
and so on. 

THE BRITISH ELECTRIC CALIBRATED FusE Co., 14, Golden Lane, 
E.C.— Catalogue, fully illustrated and showing prices, of patent 
„Klark“ enclosed fuses. 

Messrs. KoHLER BROS., 56, Ludgate Hill, E. C., and Chicago.— 
Various printed circulars giving illustrated particulars of the 
" Kohler" multiple push-button automatic speed control system 
for the electrical operation of newspaper web perfecting, small 
rotary, flat-bed presses and other machinery. A very lengthy list 
of users (newspapers, magazine and other printers) in America, and 
^ few in this country, is also received. A few months ago six 
60-H.P. two-motor outfits for, new presses were ordered for the 
London Daily Mail. 


For Sale.—The freehold works premises of the INDUS- 
TRIAL EmGINEEBING AND Motor Co., Lrp., at Newton, Hyde, 
Cheshire, are to be offered for sale by auction by Messrs. Wheatley 
Kirk, Price & Co., on Wednesday, September 25th, under instruc- 
tions from the Receiver. On Tuesday next, September 10th, 
Messrs. P. HUDDLESTON & Co., will offer for sale by auction, with- 
out reserve, the complete «electrical installation at the Grand 
Theatre, Birmingham. The plant is to be sold owing to alterations 
at ien: Theatre. Particulars appear among our advertisements 
to-day. | 


Liquidations. — MEDICAL ELECTRO-TRERMIC GENE- 
RATOR Co., Lrp.—This company is winding up voluntarily, with 
Mr. H. W. Freshwater, 7 and 8, Railway Approach, S. E., as 
liquidator. 

STANDABD Gas Ex Co., LTD.—A meeting ів to be held at 
Preston, on October 3rd, to hear an account of the winding up from 
the liquidator, Mr. H. Southworth. 


LIGHTING and POWER NOTES. 


Argentine.—In the month of June, Rosario bad 257 
electric lamps in use for public lighting at а cost of $3,398.50 
gold. Private subscribers for current numbered 2,609, and they 
were charged $11,122 gold.— Review of the River Plate. 


Rangoon.—The experimental lighting by electricity of 
the western portion of the town was carried out recently, 
energy being supplied by the Electric Tramway and Supply Co.— 
Indian Engineering. 

Beeston.—The London Gazette of September 3rd con- 


tains notification of the revocation of the U.D.C.'s E.L. order of 1902 
by the B. of T. 


Bispham.—The U.D.C. has decided to apply for a prov. 
order for E.L. 


Bolton,—The Corporation Electricity Committee has 
reduced the price of energy to lighting consumers from 4d. to 34d. 
per unit. 


Brighouse, — The Т.С, has accepted the terms 
offered by the Yorkshire Electric Power Co, to supply 
electricity in bulk for distribution in the horough area by the 
municipality. The terms agreed upon are 12d. per unit 
subject to reduction according to a sliding scale which will operate 
in proportion to the quantity of electricity used. The agreement 
is for 14 years, and is subject to revision at the end of seven years, 
but in any event the 14d. is to be the maximum price. It is 
calculated that for power purposes it will be possible to supply at a 
minimum price of 14d. in some instances, perhaps, slightly nnder 
this figure as the volume distributed gets larger. There are several 
advocates of municipal trading on the Brighouse Council who 
have been strenuous opponents to the agreement, but at length 
they have given way. 


Bristol.—Twelve 30-cwt. electric jib cranes are to be 
installed by Higginbottom & Mannock, of Manchester, on the 
roofs of the new warehouses at the Avonmouth Dock. 


Canada.—Nova Scotra.—The power plant of Ње 
Maritime Coal, Railway and Power Co. at Chignecto, Nova Scotia, 
was formally opened on August lst. This is the only place on 
the American Continent where power is generated at the coal 
mine. Where coal is cheap, as in Nova Scotia, it is thought 
that this scheme of generating at the pit’s mouth will become 
general, and be also cheaper than water generated power, 
particularly where the quality of the coal, as at Chignecto, is of 
inferior quality. 

QUEBEC.—In the construction of the great bridge across 
the St. Lawrence River at (Quebec, a section of which recently 
collapsed, with considerable loss of life, the entire work of erecting 
is being performed by electric power. The bridge is of the 
cantilever type, and will have a span of 1,800 ft. in the clear. 
The erecting is being conducted from the shore ends with- 
out the use of any false work, one side being first extended 
900 ft. out from its tower, where it will remain until the 
other side is brought out to meet it. Two steel travellers of 
large dimensions are doing the work of placing the bridge members 
in place. One traveller rests upon the bridge deck and extends 
over the end of the cantilever, being moved forward as fast as the 
parts it handles are put in place. The other traveller is of par- 
ticular interest. I¢ is suspended between the bridge deck, witb ite 
upright parts rising more than 300 ft. high above the ground, so as 
to pass on either side and over the tops of the towers above 
the bridge, which are 300 ft. high. Each of the two electric 
hoists with which the traveller is equipped has drums 40 in. 
diameter and 50 in. on the face, and capable of lifting 20,000 Ib. on 
a single line. Besides the four big hoists for the travellers a dozen 
or more smaller electric hoists are used in connection with the 
work.— Commercial Intelligence. 


Continental Notes.— IrAl y. — The Pestarena Gold 
Mining Co. has applied to the authorities of the province of 
Novara for a concession to put down a plant to utilise the water 
power of the River Anza, at Macugnaga, in the generation of 
electrical energy for power purposes. 

A hydro-electrical installation at Carpane is in the hands of 
Engineer A. Zennari, and will furnish 3,360 н.р., which will be 
transmitted for use in the neighbourhood of Padua and Vicenza. 


Dorking.—The U.D.C. has sealed an agreement trans- 
ferring the E.L. undertaking to Edmundson's Corporation, who 
will pay the costs, and a loan of £1,200 which is to be applied 
for, either directly or through a sinking fund. 


Heswall.—The P.C. has decided to take a poll on the 
E.L. question, a syndicate having offered to establish electricity 
works, and to supply energy for private lighting at 6d. per unit, 
and to public buildings at 3d., giving the Council the option of 
purchasing the undertaking at the expiration of 20 or 25 years. 
The Council is advised by its solicitors to apply for a prov. order, 
which could be transferred or leased on terms to be decided upon. 


Huddersfield.—We understand that, due to a defect in 
the boiler feed arrangements at the electricity works, the town was 
in almost total darkness for over an bour on Saturday last. The 
cars, which are supplied from another station, ran as usual. 


Manchuria.—A local Japanese concern has offered to 
install a system of electric lighting in the City of Mukden for a 
sum of about £19,000. Arc lights will be used for the principal 
avenues and buildings, and incandescent lamps for the suburbs of the 
city. It is stated that the introduction of electric lighting is also 
planned at Kirin, while other important cities of Manchuria will 
undoubtedly undertake similar enterprises in the near future. 


Mexico.—The British Vice-Consul at Colima, in a recent 
report on the trade of that State, remarks that on December Ist, 
1906, the Colima Electric Light and Power Co. was formally 
opened by the Governor of the State. The company develops its 
power by a waterfall at El Remate, some 20 miles north of Colima, 
with a distributing station in Colima. The cost of the entire 
plant was about $360,000. It was built and is owned by local capital. 
The machinery, turbines, &c., came from Germany. 


Mountain Ash.—The U.D.C. has applie? to the L. G. B. 
for a loan of £4,630 for the erection of the works necessary to 
obviate the E.L. order being revoked. Negotiations are to be 
opened afresh with the South Wales Electrie Power Co. for a 
supply of energy on terms other than those contained in the agree- 
ment of October 10th, 1905. 
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Reigate.—The T.C. has decided to install 46 electric 
lamps in Bell Street and High Street, Reigate, and Station 
Road, Redhill, at £3 each per annum. 

Two additional 50-kw. transformers are to be installed at the 
Redhill sub-station, at a cost of £200. 


Rochdale.—The returns of the Electricity Department 
for the past year disclose receipts amounting to £17,286 and 
expenditure to £8,462. After meeting financial charges a surplus 
of £4,136 remained on the year's working. The surplus was dealt 
with in an appropriation account (amounting to £8,649), £2,350 
passing to the rates and £2,163 to reserve. Altogether 2,728,688 
units were sold, 1,896,278 being for traction purposes. 

The T.C. has decided to apply to the L.G.B. for a loan of £22,175 
for electricity purposes. | 


Tod morden. During the past year the expenses of the 
electricity undertaking amounted to £859, and the receipts to £736. 
The sinking fund and interest charges reached £1,329, leaving a 
total deficiency of £1,453. The loan debt on the undertaking on 
March 31st was £19,037. Receipts for current have increased from 
£106 to £694, working expenses by £227, and sinking fund charges 
by £618, so that the deficit has increased by nearly £250. 


Trowbridge.—The U.D.C. has decided to abandon the 
agreement with the Western Electric Distribution Corporation for 
the establishment of electricity works, owing to the stipulated time 
for the carrying out of the scheme having expired. | 


U. S. A.—NIAdARA.— Last month water was turned into 
the forebay of the Niagara Power and Manufacturing Co.  'This is 
the latest plant to be opened at the Falls, and it is also likely that 
this will be the last development tbat will be permitted on the New 
York side. The power station is the largest yet planned at 
Niagara. The new forebay is 500 ft. long, 70 ft. wide at the inlet 
and 20 ft. wide at the north end, and is designed to hold a depth of 
25 ft. of water. Four 10,000-H.P. units are in place in the station 
below the high bank. "There are altogether to be 13 of these units, 
making the total capacity of the new station 130,000 н.р. Each 
turbine will have its own penstock. The sbafts will be horizontal, 
and run at right angles to the length of the power house, which 
will be divided by a central wall, the turbines being placed on one 
side and the generators on the other. From the power house the 
Aluminium Co. of America will receive 37,000 H. p. 


Victoria Falls Power Co.—Sir Charles Metcalfe, Bart., 
of Sir Douglas Fox & Partners, consulting engineer to the Rhodesia 
railways, arrived at Southampton on Saturday from South Africa. 
We are informed that during his visit to South Africa, Sir Charles 
has been largely engaged with a personal survey of the railway 
routes into Rhodesia from the East and West Coasts. He has also 
visited Johannesburg on two occasions with regard to the project 
for the electrification of the Rand. He is reported to have stated 
that great progress had been made with the scheme for the elec- 
trification of the Rand. The Victoria Falls Power Co., of which 
be was one of the consulting engineers, had not only secured 
further valuable contracts since the flotation of the company, but 
they had aleo been of considerable service to the Johannesburg 
municipality in the difficulties they had encountered with regard 
to the municipal electrical scheme. Ав a result of the goodwill 
thus obtained and the new contracts, the prospects of the company 
were of the brightest. 


Wimbledon.—The last completed year's working of the 
department resulted in receipts amounting to £24,230 and working 
expenditure to £10,627 (1:43d. per. unit), leaving a gross profit of 
£13,603. Finapcial charges absorbed £10,150 of the above sum, 
the balance being allocated to the rates (£1,330), and to suspense 
account, £2,123. The department supplied 12 million units during 
the year, the average price obtained being 34d. The equivalent 
8-0.р. lamps connected amounted to 124,879, including 62 arc and 
1,081 incandescent public lamps. 


Worthing.—Tbe Electricity Committee of the T.C. has 
recommended that the price of energy for private lighting be 
reduced from 6d. to 5d. per unit, to places of worship, hotels, 
restaurants, clubs and boarding houses with a minimum 
installation of equivalent to 45 lamps of 32 watts each, to 44d. per 
unit. 


TRAMWAY and RAILWAY NOTES. 


Argentine.—The Municipal Commissioners of Buenos 
Ayres are reported to have approved a plan for the construction 
of a network of underground railways in the city. Tenders will 
be invited for carrying out the work, which will include 101 km. 
of lines, estimated to cost $1,188,000 (U.S.A.). 

La Compagnie Générale des Tramways Electriques de 
Rosario has just issued its report for tne fiaanecial year 
ending February 28th last. At tbat time 374 km. of the 
company’s lines had been converted to electric traction on the 
overhead trolley system, out of the total mileage of 1153. 
The plant at the power station at present comprises three sets of 
engines and dynamos of 700 н.р. and a large battery of accumu- 
lators, employed to maintain a steady working load and to 
increase the capacity when the cars are running. 


Belfast.—At the monthly meeting of the Corporation'on 
Monday, it was reported that 47 electric cars had been maliciously 
injured during the recent riots, and that the estimated cost of 
repairing the injuries was £122 8s. A decrease in the tramway 
receipts was also reported. 


Continental Notes.—SwITZERLAND.—L'Zleliricilii states 
that the Federal Government has decided to commence this year 
with the work of constructing the second Simplon Tunnel. The 
work will be executed by the firm of J. Brandan, who are entitled 
tothe first choice owing to the agreement made with them when 
they obtained the contract. The new work has become imperative 
owing to the fall of rock, which threatens to close the second 
bore which was made near the first tunnel. In addition, recent 
visits of leading engineers have shown that the mass of rocks near 
and over the first tunnel has not completely settled, and the con- 
struction of the second tunnel will remove, for the future, any 
danger which may be expected from this source. The new con- 
tract is for £920,000, and will take six years to complete. Before 
it is opeued for traffic, the Italian Government will duplicate the 
lines leading to the southern approach of the tunnel at a cost of 
£240,000. 

ITALY.—Electric traction has now been successfully established 
on the Brembana line as far as Giovanni Bianco. Very great 
difficulties have been encountered in the length of line from San 
Pellegrino. 

The Italian State Railway Administration propose to convert 
forthwith to electrical working, the line between Milan and Lecco, 
which forms a stage on the through line to Bergamo. Offers have 
been received from the Ganz and the Westinghouse Companies, and 
it is anticipated that the contract will be settled at the next 
meeting of the Committee. 

SPAIN.—A concession for the construction of a tramway in 
Madrid has been applied for by the Sociedad del Travvia del Este 
de Madrid, other offers on terms more favourable to the Govern- 
ment are invited however. 

The San Sebastian Tramways Co. has secured a concession for an 
electric tramway between San Sebastian and Urbiete. 


Darwen.—At a meeting of the T.C. on Monday of this 
week, the town clerk reported that the Johnson-Lundell Electric 
Traction Co., Ltd., had issued a writ against the Corporation 
alleging that the latter bad infringed the patents of the 
company in using the new demi-cars. A letter was read from 
Messrs, Braby & Macdonald, the solicitors for Haworth's Traction 
Patents, Ltd., that no infringement had taken place, and that they 
had been iustructed to defend tbe action at the expenae of their 
cliente, and asking the town clerk to forward the writ. It was 
resolved that the town clerk be instructed to defend the action 
through Messrs. Raworth's solicitors. 


Dublin.—Following the recent threatened strike of 
employés of the Dublin Tramway Co., an official announcement has 
been issued by the company, in wbich it statesthat, in consequence 
of extra work in connection with the Internatioual Exhibition, a 
bonus of a week's wages will at once be given to all employés having 
three months' service. 


London.—On Sunday last a largely attended meeting 
of the L.C.C. men was held to protest against the recent order of 
the Council requiring drivers and others to undergo a medical 
examination. 


Manchester.—A breakdown occurred at the Stuart 
Street generating station shortly before 11 on Saturday night, 
which caused a stoppage of the tramway traffic on the sonthern 
side of Manchester. It arose from a fault in the high-tension feeder 
leading from Stuart Street to the Queen’s Road sub-station, which 
brought out the circuit breaker at Stuart Street. The fault occurred 
twice in the same feeder. The first time it was put right in about 
five minutes; about 20 minutes later it occurred again, this 
time causing the tramway stoppage, and also extinguishing the 
light in numerous sbops and places of entertainment. The supply 
was restored, and traffic resumed, in about half an hour. 

It is intended to begin immediately the construction of the 
Great Western Street tramway, and the reconstruction of the Moss 
Lane East, Raby Street and Upper Chorlton Road lines. 

The Manchester Tramways Committee has intimated its readiness 
to accept the Mayor of Salford’s invitation to a joint conference 
with respect to the proposed through running between Manchester 
and Salford. 

The Municipal Tramways Association is holding its annual 
Conference in Manchester this month. Ata recent meeting of the 
Tramways Committee, the chairman (Alderman Wainwright) 
called attention to this event, and suggested that suitable arrange- 
ments should be made for the reception and entertainment of the 
visitors. A resolution was unanimously passed referring the matter 
to the Chairman and the Deputy-Chairman, for conference with the 
Lord Mayor, and authorising them to make such arrangements as 
may appear to them suitable. 


Todmorden.—The T.C. is apparently in the throes of a 
motor-’bus struggie; a report on the working of the Council's 
"buses for July disclosed the fact that the earnings were 11}d. per 
mile and the expenditure (including 2d. per mile for tires and 
£85 sinking fund) amounted to 173d. per mile, on a mileage of 
4,271. Some £3,397 capital has been expended on four 'busce, 
repair and garage plant, &c., and the deficit for the three montlis 
to March 31st, as shown in the borough accounts, amounted to 
£463, on a revenue of £943. 
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Tramway Accidents,—A collision between a L.U.T. 
car and a four-in-hand coach, which occurred at Kingston on August 
30th, resulted in the overturning of the coach and injuries to seven 
of its occupants. 

At Hampstead on Sunday last, a motor-omnibus and electric car 
collided, both vehicles being much damaged and many passengers 
injured. 

А further accident occurred on Tuesday night, when а brewer's 
dray became wedged between an I.. C. C. сат and a lamp standard in 
Rosebury Avenue. The dray was severed in halves, but no one was 
injured, | 


TELEGRAPH and TELEPHONE NOTES. 


Australia.— The Postmaster-General of Victoria has in 
contemplation the construction of two cable lines to Tasmania. The 
agreement with the Eastern Extension Co. terminates in March, 
1909, and it will take about 18 months to carry out the work. 


Denmark.— Arrangements were concluded on April Ist, 
1905, whereby Denmark was granted 20:95 per cent., Sweden 
1950 per cent. and the Great Northern Telegraph Co. 66°55 per 
cent. of all rates on messages excbanged between Great Britain, 
France and countries beyond, and Russia and countries beyond in 
transit viá Denmark and Sweden by one or more of the cables of 
these two countries or of the company. This agreement is in force 
for 10 years. Since 1904-5 there is a shrinkage in the telegraph 
system of 23:65 kilometres of line and 356')3 kilometres of wire 
by reason of the transformation of certain telegraph wires into 
telephone wires. The number of offices in 1905-6 had only increased 
by two, the total number being 171. Besides these, there were 330 
railway telegraph offices dealing with telegraphic correspondence, 
as well as a few others, bringing the total up to 507. There were 
also six semaphore stations. At 90 State telephone offices tele- 
grams may be sent or received without any extra charge. The 
personnel consisted of 1,093 persons. The total number of paid 
telegrams was 2,582,205 in 1905-6, 756,409 of which were 
inland, 1,103,101 international and 22,395 transit tele- 
grams. Service messages and meteorological telegrams, 
for which there is no charge, brought the total to 2,674,995. 
Of the international traffic, 349,284 telegrams were exchanged with 
Germany, 284,376 with Great Britain, 143,579 with Sweden, 101,778 
with Norway, 69,727 with Russia, 35,337 with France, and the 
lowest of all, 1,247, with Turkey and Greece. While, as above 
shown, Germany leads in the number of ordinary messages 
exchanged, Great Britain leads in the number of Press telegrame, 
of which she claims 3,743, Sweden following with 2,422, Norway 
with 2,076, France with 464, and Austria with 34. The total tele- 
graphic receipts were 1,731,664 fr. (£69,266), being an increase over 
1904-5 of £7,586. 

The telephone system, at the end of 1905-6, was represented by 
2,474 km. of line and 7,815 km. of wire. The number of con- 
versations increased from 543,792 in 1904-5 to 604,619 in 1905-6. 
The receipts from this system amounted to 606,361 fr. (£24,254), as 
against 535,424 fr. (£21,413) in 1901-5. The Government system 
claimed 632 out of a total of 48,350 subscribers, and altogether 
conversations over Government and private company lines 
numbered about 108:6 millions. The total receipts for the two 
systems in 1905-6 were 2,449,684 (£97,987), and the expenses 
2,204,914 fr. (£88,196), leaving a surplus of 244,770 fr. (£9,791).— 
Journal Télégraphique. 


.AMtaly,— During the last four years work which is now 
approaching completion has been in hand with a viewtosystematising 
and facilitating the working of the trunk lines between the big 
cities. The west coast route from Reggio to Naples, Rome, Parma, 
and Milan will prove of the greatest utility to the important com- 
mercial centres along its course. Six hundred new Morse instru- 
ments are being purchased, and twenty Baudot apparatus for 
quadruple working; it is also intended to purchase some Hughes 
apparatus, which will have to be obtained abroad, as the home 
industries do not furnish such instrumenta. 

The telephone network at Venice is to be entirely reconstructed 
and laid underground, and at Picecenza similar work will subse- 
quently be carried out. 


Japan.— The Japanese Administration has recently laid 
a submarine telegraph cable between Wakkanai (Hokkaido), Japan, 
and Kushunkotan, Sakhalin. In the Japanese part of this island 
three new offices have been-opened, namely, at Kushunkotan 
(Korsakowskire), Urajimirofuka (Vladimirovka), and at Mauka. 


Ship Telephones,—It is reported that the Lusi/ania 
is fitted with a system of telephones unique on board ship. A 
complete common-battery system is installed, with stations in all 
the state rooms, as well as in the engine room, on the bridge, and 
in other places where they will facilitate the working of the ship. 


Telephone Charges.—The introduction of the measured 
rat» system of charging has aroused a good deal of opposition on 
the part. of the larger users of the telephone, who, of course, will in 
future have to bear their due share of the cost of telephone service. 
The Newcastle Chamber of Commerce in particular has protested, 
Newcastle possessing the most important telephone system of the 
Fost Office after London, and recently Mr. A. M. Ogilvie, assistant 
secretary of the G. P. O., attended a meeting in that city to explain 


the matter. Users appear to find it difficult, or to be unwilling, to 
understand that what they pay for is not a telephone, but telephone 
gervice, which becomes more costly to provide in proportion to the 


amount supplied, like any other commodity. Mr. Ogilvie explained . 


the position, but several speakera raised objections, some of them 
based upon wholly erroneous data. 


Telegraphic Interruptions and Repairs :— 


CARLA, ІитвавсРтио. BuPAIRED, 
Curacao-La Gua 


| Closed.. we ee 
Curacao-Maracalbo 
Warifa-Tangler .. ee s 
Port Arthur-Chifu (Closed) .. es čs 
Garachioo-Santa Crus ee ee ee ee 
Lan Palmas-Arecife eo ee 
Brest- Dakar р is 15 
Maranham-Ceara. . as 
LANDLINES, 
Puerto-Barrios .. be : sė T 


Curacao-Coro 
ee Jan. 14, 1908 ee ee 


ee Jan. 18, 1904 ee ee 
.. Mar. 9, 1904.. oe 
.. July 1d, 19. 
„ Aug. 18, 1906 .. $e 
E A .. July 22, 1907 x 
xx Р .. Aug. 21, 1907.. s 


. Aug. 9, 1903 .. ee 


Wireless Telegraphy.—The Admiralty has decided to 
establish a separate branch of the service for wireless telegraphy, 
to work under the torpedo officer in the wireless room, and with 
the electrical party when not required there. Four telegraphists 
will be allotted to cruisers, scouts and flagships, and tbree to all 
battlesbips except flagships. А petty officer telegraphist will be 
carried in each destroyer. The wireless operators will be detached 
from the ordinary signalling branch, which will be correspondingly 
reduced in numbers. The new ratings will range from boy tele- 
graphist to chief petty officer, and eventually a limited number of 
warrant officers and lieutenants will be promoted from them. At 
first about 292 men will be allowed to join the new branch; after- 
wards it will be recruited from boys entered in the training ships. 
The new arranyement comes into force on October 1st. 


t 


CONTRACTORS’ COLUMN. 


OPENINGS FoR NRW BUSINESS. 


ABERGAVENNY. — Additions to the Town Hall for the T.C. (£2,500). 
ACTON, W.—Six Bells Hotel to be rebuilt. 
Enlargement of central fire station. D. J. Ebbetts, surveyor to 
District Council. 
ASHBY.-DE.LA.ZOUCH (NETHERSEAL).—New Wesleyan Bunday Schools. R. 
Kirkby, architect, Netherseal; Hart & Sons, builders, 
Measham. 
ASHTON-UNDER-LYNE.—Extensions to District Infirmary. 
BACUP.—New school in Burnley Road for the Education Committee. 
BARGOED (Giamorcan). Additions and alterations to Bargoed Council Girls’ 
School. T. M. Franklen, clerk to the Glamorgan C.C., Council 
Offices, Westgate Street, Cardiff. 
BARNSLEY.-Hlock of houses and shops. Oak Mills Estate Co., owners. 
BIRMINGHAM (HaLEsowkN).—New grammar school Н. Dorse, Cradley 
Heath, builder. 
(YARDLEY).—New Council schools (213,03). G. Whitehouse & Son, 
builders, Monument Road, Birmingham. 
(Acock's GREEN).—New schools for Worcestershire С.С. A. B. 
Rowe, architect. 
BOLTON.—New buildings for Fine Cotton Spinnors’ Association. Secretary, 
Fine Cotton Spinners’ Association, Manchester. 
Extensions to place of worship in Darley Street. Rev. J. M. Ward, 
Bolton. 
BOURNE (Lincs.),--New hospital for the U.D.C. and R.D.C. (£3,200). 
CHESTER (OaxkMrnrE).— Extensions to police buildings. Н. Beswick, County 
architect, Newgate Street, Chester. 
CIRENCESTER.—Filectric power station at Cirencester House. Harl Bathurst, 
owner, 
CREWE.—New Council school (£17,000). Builders, Wilson & Son, Mirfield, 
Yorkshire. 
CWM (Mown.).— New Tirzah Baptist Chapel (£2,095). 
DARLING TON.—Extensions to Bank Top Station for the North-Eastern’ Rail. 
way Co. Wm. Bell, architect, York. 
DERBY.—New Council school nt Parktields Cedars for the T.C. Wm. Cooper, 
secretary, Education Oftices, Becket Street, Derby. 
(NogMANTON).-- Primitive Methodist Mission Hall. .Percy Н. Kirk. 
land, architect; John Young, builder, Derby. 
DEVIZES.—New Baptist chapel at Great Cherwell. 
5188. New secondary school.—A. Н. Tiltman, architect,1, Raymond Buildings, 
Gray's Inn, London, W.C. 
DOVER (ВсскгАХр!.-- Important additions to paper mills for Wiggins, Teape, 
and Co. 
FENTON (Srarrs.)--Additions to California Works for Kerr, Stewart & Co., 
Ltd., and to the old Foley Pottery for Jas. Kent. 
GERRARD’S CROSS (Bvcks.).—New post office and shop. A. Matthews, 
Gerard's Cross. | 
Range of shops in Station Road. Y.J. Lovell & Son, Gerrard's 
Cross. 
GLASGOW.—Alterations to Nurses’ Home and Winter Gardens at Western 
Intirmary of Glasgow, Buchanan Street. 
Double villa in Rowan Street. G. Eadie, builder, 405, Mathieson 
Street, Glasgow. 
GOLCAR.—Alterations and additions at Crow Lane Provided school. J. 
Vickers- Edwards, county architect, Wakefield. 
HAMILTON (N.B.).— New Baptist church at corner of Kemp and New Streets 
(£5,000). 
HASLINGDEN (LaNcasnikkE).-- Memorial clock tower being built in Victoria 
Park. Write Borough surveyor, Haslingden, Lancashire. 
HEREFORD.—Mansion at Venn Wood for Hugh Jenner, D. L., J.P. Groome 
and Bettington, architects, Palace Chambers, Hereford ; 
Bowers & Co., builders, Bath Street, Hereford. 
HESTON AND ISLEWORTH.. New school at Hounslow Heath for the U. D.C. 
А. L. Lang, architect, Council House, Hounslow. 
HEYSHAM.—Saw-mill tor V. Wilkinson & Sons. Harrison, Hall & Moore, 
architects, Euston Chambers, Morecambe. 
DUDLEY.—New Methodist Sunday schools (£1,000). A. Gammage, architect, 
Dudley; A. J. Crnmp, builder, Dudley. 
HIGH WYCOMBE (Bookr».— Isolation hospital for the R. D.C. 


Tho 
Thurlow, evchitect, 25, High Street.:High-W ycombe. dij 


- 
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LEIGH (Lancs.).—New Hippodrome for W. Benson, Liverpool. 
New spinning mill for Twist Lane Spinning Co. (a new concern). 
LONDON (E.).—Mechanics’ workshop at the Royal Mint.  Becretary, H.M. 
Oftice of Works, Storey's Gate, B.W. 

(REGENCY STREET, B.W.)— Buildings. J. Grover & Son, Wilton 
Works, New North Road, Islington, builders. ' 

(STRATFORD, E.).—Church hall. Gale, Durlacher & Emmett, 33, 
New Bridge Street, E.C., architect. 

(Victoria, S. W.).— Flats and oflices in Vauxhall Bridge Road. 
Palgrave & Co., 28, Victoria Street, S. W., builders. 

(VAUXHALL Вкіров Roap, 8.W.).—Printing works for Cole & Co., 
57-65, Tachbrook Street, В.У. 

(РАСЕ Street, S. W.).—Flate. T. Н. Smith, 17-18, Basinghall Street, 
E.C., architect. 

(BvcxiNGHAM РАШАСЕ Roan. 8.W.),—Extensions for Fred. Gorringe, 
Ltd., drapers, Ke. Holloway Bros., Belvedere Road, West- 
minster Bridge, У.Е., builders. 

(WimMPoLE STREET, W.).—Rebuilding No, 9. J. Jarvis & Sons, 
253-5, Hackney Road, N. E., builders. . 

(QUKEN ANNE STREET and WIMPOLE STREET, W.). — Buildings. 
H. Sabey & Co., 28-31, Willesden Lane, N.W., contractors. 

(Hottoway ROAD, N.).—Extension of premises for Jones Bros., Ltd 
Patman & Fotheringham, Park Street, Islington, N., builders. 

(Epowanr ROAD, W.).—Rebuilding shop at No. 87. G.Larner & Co., 
465, Holloway Road, N., builders. 

(FROGNAL, N.W.).—Avenue of shops. Н. G. Randall, 94, West End 
Lane, N.W.,agent. 

(HAMPSTEAD, N. W.). Houses, &c., for Garden Suburb. D. R. Pater- 
son, 32, James Street, Camden Town, N., builder. 

(SOUTH HaMPsTEAD.).—Shops. A. W. Armstrong, Lissenden Grove, 
N. W., agent. 


(Oxroup STREET, W.). — Extensive alterations to Nos. 431-3, 
Courtney and Fairbairn, Albany Road, Camberwell, 8.E., 
builders. 


(SURREY STREET, STRAND).—Buildings. J. Chessum & Sons, Crown 
Wharf, Bow, E., builders. 

(WIGMORE STREET AND WELBECK STREET, W.).—Shops and flats. 
Bachiner & Gibbs, 11, Spring Gardens, S. W., architects. 

(Hatton GAnDEN, E. C.) .— Offlees. W. Smith, 67, Denmark Hill, S. E., 
builder. 

(Сомртох STREET, W. C.) .— Flats. John Willmott & Sons, Hornsey, 
contractors. 

(WEYMOUTA StTREFT, W.).—Additions and alterations to buildings. 
E. Laurence & Sons, 14-16, Wharf Road, City Road, N., 
builders. 

LONDON COLNEY (near Sr. ALBANs).—Orphanage (£9,000). E. Willmott, 14» 
South Square, Gray's Inn, W. C., architect; Mattock & Parsons» 
165, Gray's Inn Road, W.C., builders. 

LOWER BRADBURY (SrockronT).—Electrically equipped ring spinning mill. 
J. T. Ashton, architect, Altrincham, Manchester. 

LUTON (BEps.).—New Bunday schools in connection with Wellington Street 
Baptist Church (£5,000). 

MANCHESTER (BuRNAGE).—Development of estate into Garden City. Man- 
chester Tenants, Ltd., owners. 

(HaNpronRTH).—Extensive works to be built by the Bradford Dyers' 
Association. 

MERTHYR TYDFIL.—Extensions to Merthyr Vale Schools (£1,779) and Tre. 
harris Schools (£1,564). David Davies, builder, Trade Street, 
Cardiff. 

MOBSLEY (BzLrAsT).—New Mill for the Mossley Co. 

MUMBLES (Guam.).—Alterations and additions at Mumbles Police Station. 
T. Mansel Franklen, clerk to the Glamorgan C.C., Council 
Offices, Westgate Street, Cardiff. 

NORTHAMPTON.—New Church for Holy Trinity parish. 

NEWCASTLE (PontTELAND).—Wesleyan Church (41,200). J. W. Taylor, 
architect. St. John's Street, Newcastle-on-Tyne; Henderson 
and Son, builders, Ponteland. 

NEWPORT (Iste or WiGHT).—Business premises for Purkis & Son. Barton 
and Co., builders, Luvley Street, Newport, I. W. 
OLDHAM.—Remodelling and extension of Star Corn Mill for the Co-operative 

. Society. 

OLD MANKLAND (N.B.).—New Higher Grade School (£15,230). Mr. Barclay» 
architect, Glasgow. 

PONTYCLUN (GrawonaaN).—Villag (ог W. H. and A. Eastmond. W. Morgan, 
architect. 


PORT TALBOT.—Ten semi-detached villas for the Tanygroes Building 
Club. T. Gibb, M.S.A., architect, Post Office Chambers, Port 


Talbot. 

REDRUTH (IL I. Oda HIGRHW AV). New Wesleyan Church. 
architect, Green Lane, Redruth. 

ROMFORD (UruiNsTER).—New business premises. Harrison, Gibson & Co., 
owners, Ilford. 

ST. HELENS.—Electrical equipment of collieries. 
Helens. 

ST. IVES (ConNwALL).—New Catholic Church at Skidden Hill and Tregenna 
Hill. J. R. Sandry, builder, St. Ives. 

SCUNTHORPE (LIN cS.).— New Fire Station. 

BTANLEY.—New Catholic School in connection with St. Joseph's Schools 
(accom, 150). 

SWINTON.—New school. J. Vickers.Edwards, County architect, County Hall, 
Wakefield. 

THORNTON HEATH. New Salvation Army barracks (£3,224). 

WAKEFIELD.—Divisional beadquarters for the West Riding Constabulary, 
J. Vickers-Edwards, County architect, County Hall, Wakefield. 

WATFORD.—New County Council School (accommodate 960). W. H. Syme, 
4, High Street, Watford. 

WEALDSTONE.—Police station and courthouse (£8,000). J. Dixon Butler, 
New Scotland Yard, S. W., surveyor. 

WESTHOUGHTON (Lancs.).-—Alterations to the White Horse Hotel. 

WIGAN.— Proposed new smallpox hospital for Wigan Corporation. Borough 
surveyor, Preston. 

WIMBLEDON.—Shops in Haydais Road. Ogden, Sons & Olley, 4, High 
Street, Wimbledon, agents. 

WORKINGTON.—Extensions to the Infirmary (£1,000). G. D. Oliver, archi. 
tect, Carlisle. 

YORK (Crirrow).-New Wesleyan Church. Trustees of New Street Church, 
York. 


Sampson Hill, 


Pilkington Bros., St. 


Block of shops in Holgate Road. Tetley & Sons, Ltd., York, 
owners. 


Northampton Electric Light and Power Co., Ltd. 
The directors announce the payment of an interim dividend of 
2 per cent. oh the ordinary В” shares. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot.—September 18th. Cable, troughing, and 
insulators for the C. D. C. for electric light extensions. See Official 
Notices " August 30th. 


Australia.—^eptember 25th. 12 tons of copper wire, 
4 ewt. binding tape, 4,000 insulators, &., for the P.O. Depart- 
mental Stores, Sydney. Specifications and general conditions may 
be seen at the offices of the LLHCTRICAL REVIEW. 


Остонев 23RD.— Galvanised iron wire, 1,000 insulators and 500 
wall telephones, for the G.P.O., Sydney. Specifications, &c., may 
be scen at the ELECTRICAL Review offices. 


QUEENSLAND.—September 30th. The Postmaster-General re- 
quires tenders at Brisbane by September 30th for telephones, 
Leclanché celle, coin attachments, Edison-Lalande cells, resistance 
coils, battery pole changers, operator sete, &c. Specifications may 
be seen at the offices of the ELECTRICAL KEvIEW. 


SOUTH AUsrRALIA.— January 8th, 1908. One common battery 
switchboard and 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
9 can be seen at the Commonwealth Office, 72, Victoria Street, 

W. 

бтрмеү, N. S. W.—The Empire Electric Light Co., Margaret 
Lane, is offering for sale high-class electric generating plant, 
comprising five Babcock & Wilcox boilers, one 300-H. . Willans 
engine and Scott dynamo, two 165-H. P. Alley engines and Parker 
dy namos, three 90-11. P. Alley engines and Parker dynamos. 


VicToBIA.— October 8th. Eleven sections of branching system 


metallic circuit switchboard for Melbourne Central Exchange. 
Specifications may be seen at the offices of the ELECTRICAL REVIEW. 


VicTORIA.—January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common-battery switchboard and 
8,000 subscribers’ telephones and other apparatus for the telephone 
exchange at Windsor. 


Bohemia.—September 14th. The railway authorities at 
Prague require tenders for electrically-driven tools with motors 
varying from 5 to 12 Н.Р. 


Cardiff.—September 14th. The Guardians invite tenders 
for provision of telephones, necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. A. J. Harris, Clerk, Union Offices, Queen's Chambers, 
Cardiff. 


Clonmel.—September 7th. Electric lighting of the 
District Lunatic Asylum. Section 1, suction-gas plant, engines 
and dynamos. Section 2, acczmulators, switchgear, mains, wiring 
and fittings. Section 3, buildings and foundations. See ''Official 
Notices" August 9th. 


Croydon.—September 9th. Overhead material for Cor- 
poration tramways. See “Official Notices " August 23rd. 


Dublin.—September 9th. Cables for the Lighting Com- 
mittee. See Official Notices " August 23rd. 


Dublin.—September 13th. The Commissioners of National 
Education are inviting tenders for the complete electrical installa- 
tion, including gas engines, producers, battery, wiring, &e., at the 
new residence, Glasnevin, of the Marlborough Street Training 
College. Specifications, &c., from Tomlinson & Mills, engineers, 
39, Fleet Street, Dublin. . 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power: 
—Five transporters of large range ; five ditto of smaller range ; six 
cranes of 4 tons each; 36 cranes of 2 tons each; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Essen.—^eptember 17th. Electric lighting and telephone 
installation and electric laboratory equipment at school. Particulars 
may be obtained from the Hochbavamt 11., Hagenstrasse 30, 
Room 34. 


Farnworth (Bolton).—Proposed extension of local 
electricity works, or putting down of additional machinery. Mr. 
R. B. Leach, electrical engineer. 


Finchley.—September 16th. Feeders, mains and other 
cables; network and joint-boxes for the U.D.C. See Official 
Notices " August 16th. 
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France.—The municipal authorities of Bergerac (depart- 
ment of Dordogne) have invited offers for the concession for 
the electric lighting of the town during a period of 30 years. 


Italy.— November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power installation for 30 
years. The city will contribute £1,460 per year for 112,278:40 x w.- 
hours, and the company must deliver any further current required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and nasmes 
аге to be considered strictly confidential. 


L.C.C.—October 8th. Three electrically-driven boiler 
feed pumps (each 9,000 gallons per bour capacity) for the Kast 
Greenwich tramway generating station. Bee ''Official Notices” 
August 30th. 


Concentric feeder and 
See ' Official Notices” 


Limerick.—September 17th. 
pilot cables for the E. L. Committee. 
to-day. 


London (G. P. 0.) .— September 9th. Creosoting red fir 
telegraph poles for the G. P. O. S. C. Hooley, Controller of Stores, 
Bedford Street, W. C. 


Manchester. — September 7th. Laying underground 
telephone pipes, &c., for the Corporation. Specifications from the 
City Surveyor's Oflice, Town Hall (two guineas). 


Oystermouth.—The U. D. C. is inviting applications from 
those willing to establish an electrical undertaking there. See 
" Official Notices " August 9th. | 


Paris.— October 24th. The Municipal Waterworks 
Department (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four seta 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 cubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers in two groups of three and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Salford.—Tenders will shortly be invited by the Tram- 
ways Committee (Mr. G. W. Holford, general manager) for cars of 
the single-truck double-deck type, with covers. 


South Shields.—September 17th. Traction battery, 
reversible booster and switchboard for the Corporation electricity 
works. See Official Notices” to-day. 


Southampton.—The Corporation requires sundry under- 
ground cables, conduits and ea:thenware troughs. See Official 
Notices" August 23rd. 


Spain.—The municipal authorities of Mollet (province 
of Barcelona) have invited tenders for the concession for the 
electric lighting of the town. 


Sweden.—September 15th and October 1st. The General 
Direction of the Canal and Waterworks at Trolhattan, Sweden, are 
inviting tenders until September 15th, for the supply and erection 
of turbines of 10,000 H..; and until October 1st for three 350-xw. 
continuous-current dynamos, а 4,800-ampere-hour battery of aceu- 
mulators, four three-phase alternators of 11,000-kilovolt-Ampere 
capacity, 12 relays, regulators, switchboards, &c. 


CLOSED. 


Accrington,—The overhead fittings of tlie tramways are 
to be replaced by stronger and heavier material, and the order has 
been given to the Brush Electrical Engineering Co. 

The Corporation has accepted the tender of R. P. Garland & Co. 
for wiring and the supply of arc lamps for lighting the local tram- 
way depót. Their tender was the lowest. 


Blackburn.—The Borough Education Committee has 
accepted the tender of the Electrical Power Storage Co. for the 
supply of storage celle to the Technical School. 


Darwen.—The Electricity Committee has accepted the 
tender of Messrs. Babcock & Wilcox for the fixing of superheaters 
to the boilers at the electricity works. 


Eeccles,—The T.C. has accepted the following tenders :— 


British Insulated & Helsby Cables. Ltd., feeder cable, £215. 

Ferranti, Ltd., feeder switehboard, £71 10s. 

Tudor Accumulator Co., Lid., milking booster, £98. 

W. & T. Avery, Ltd., 10-ton weighbridge for the generating station, £40. 


Manchester.—The following tenders have been accepted 
by Corporation departments :— 

By the Sanitary Committee: tender of the Lancashire Dynamo 
and Motor Co., Trafford Park, for a high-speed generating set at 
the Baguley Sanatorium. 

By the Electricity Committee: Bruce Peebles & Co., Ltd., for 
the supply, delivery, and erection of two 250-kw. motor-converters 
in the sub-station on the premises of Sir W. G. Armstrong, Whit- , 
worth & Co., Ltd., Openshaw. The British Westinghouse Electric 
and Manufacturing Co, Ltd., for a high-tension testing trans- 
fommer. 


Ravensthorpe.—The U.D.C. has accepted the tender of 
the British Thomson-Houston Co. for the supply of meters, that of 
the General Electric Co. for cut-outs, and that of Messrs. W. T. 
Garnett for cables. 


Wimbledon. — The T.C. has accepted the following 


tenders in connection with the electricity undertaking :— 


G. & J. ‘Weir, Ltd., steam-driven air-puinp equipment for engines (£400), 
(7 tenders), 

Everett. Edreumbe & Co., 15 direct reading voltmeters, £184 105, (13 tendera). 

Henry Pooley & Воп, Ltd., adjustinent of 4 weighing machines, £8 10s. per 
annum. 


NOTES. 


Hydro-Electric Ladle Carriage. A description ів 
given in Le Génie Civil of a carriage for the transport of ladles of 
20 tons capacity in metallurgical works. The base of the carriage 
is of steel plate, running on four wheels; in the centre is fixed a 
vertical hydraulic cylinder, the piston of which carries the 
mechanism together with the ladle. From one end of the base 
there rises a pillar carrying a balanced trolley pole, which makes 
connection with two overhead wires. The total length of the 
machine is 9 m.; the height of the trolley standard is 47 m., and 
the maximum width 3:9 m., the gauge of track being 3:4 m. The 
Jadie carrier has a radial travel of 1'2 m., and a vertical lift of 
0:925 m. The working platform, with the ladle carrier, is slung 
from the top of the piston, the bending stresses due to the varying 
weight and position of the ladle being borne by the cylinder. A 
three-throw pump driven through single-reduction gearing by an 
electric motor, provides water at a pressure of 70 kg. per eq. cm. for 
working the bydraulic cylinder, reservoirs of compressed air serving 
to regulate the output. The carriage is propelled by two motors in 
the baee, driving the shafts by double-reduction gearing, and the 
rotation of the platform round the axis of the hydraulic press is 
effected by worm gear actuated by a motor, and driving a pinion 
which meshes with a horizontal spur-wheel. The ladle is tilted by 
an electric motor, by means of a rod driving worm gear. The 
carriage is made by the Duisburger Maschinenbau A.-G. 


A Compensated Direct-Current Voltmeter.—In the 
Electrical World of June 29th, Mr. H. B. Brooks describes an inetru- 
ment which he devised and constructed in 1893, but which has not 
been previously described. 

The genera) plan of the instrument may be seen from the figure, 
in which N в are the poles of a direct-current moving-coil instru- 
ment. 'The moving coil has two windings, one fine, connected 
across the line in series with a high resistance, as in the ordinary 


E 


Feedar 
amp am am — 


Lead 


CONNECTIONS OF COMPENSATED DiBECT-ÜCUBRENT VOLTMETER. 


voltmeter; the other winding is of coarse wire, and is connected 
in shunt toa portion of the feeder. With this second winding 
disconnected, the instrument is a simple voltmeter, and is calibrated 
to read directly the voltage across the points cp. The coarse 
winding is connected so that it tends to move the system in a 
direction opposite to that due tothe voltage coil, and by an amount 
such that the instrument will read, for any load, the voltage at the 
load. To determine the length of the portion a в the distant end 
of the feeder is short-circuited, and approximately full-load current 
is passed through it. With the coarse-wire circuit open the voltmeter 
reads the pressure applied, all of which is drop in the feeder. If 
now the coarse-wire coil be connected to a and B, and the point » 
shifted until the needle returns to zero, tbe instrument is adjusted. 
The short-circuit may be removed and the feeder put into service; 
the instrament will now read the pressure at the feeder end for 
any load. 
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Other uses can be made of this instrument. By opening the 
coarse-wire circuit, it reads the station pressure; by opening the 
fine-wire circuit and reversing the coarse-wire circuit, it reads the 
drop in the feeder. The coarse winding alone is that of a milli- 
voltmeter; hence by connecting this to a suitable shunt, the 


current in the feeder may be read. Ву a suitable multi-point 


switch the compensated voltmeter may be connected in succession 
to each of a number of feeders, should this be desirable. 

It is apparent that any change in the feeder resistance, after the 
adjustment of 4 B is made, will affect the compensation ; hence 
if such a change ів to be anticipated, as in the case of railway 
feeders with track return, the adjustment should be checked 
oceasionally. This will give a check on the condition of the feeder 
and return, and help to point out the growth of defects. 


The Properties of Electrically Manufactured Steel. 
—In the course of an article in Stahl und Eisen upon recent 
developments in the electrical manufacture of steel, Herr Eichhoff 
states that the production of crucible steel was abandoned over a 
year ago in favour of an electrical method at one particular works 
in Germany, the works in question being those of R. Lindenberg, 
at Remscheid. The process adopted in the factory there is stated 
to be that devised by Héroult, in which an arc furnace is employed. 
Tests of the metal carried out at the works agree with investiga- 
tions already made by Guillet, and show that for eqnal tenacity 
the electrical steel contains from 20 to 40 per cent. more carbon 
than ordinary steel, whilst also possessing a very satisfactory yield- 
point and contraction. The electrically prepared metal is stated 
to be perfectly free from blow-holes, to be thoroughly deoxidised, 
and not to be liable to any segregation of phosphorus or sulphur. 
When the metal is free from sulphur the presence of copper or 
arsenic in it exerts no objectionable effect. The electrical metal 
is purer than crucible steel, and can be forged more perfectly. It 
is claimed to cost less to make, and ita process of manufacture is 
eonsidered to be less disagreeable to the workmen engaged. Any 
kind of special steel can be made by the Héroult process. Ia the 
course of his article, Herr Eichhoff also describes the processes 
мор by Girod, Gin, Ferranti, Kjellin, Schneider, and Stassano. 

. J. Saconney has also recently described in the Bulletin de la 
Société de l'Ind. Min, the most important electrical methods of 
prodacing steel, dealing at considerable length with the furnaces 
devised by Stassano, Héroult, and Girod, and quoting at the same 
time numerous analyses of the metal obtained. The figures show 
that electrical steel is extraordinarily pure, containing extremely 
small quantities of sulphur and phosphorus, and is capable of being 
turned out with only traces of silicon and manganese. In the 
factory at La Praz practically pure iron has been manufactured, 
one ingot having been shown on analysis to contain 99:95 per cent. 
of true iron. At Ugine also very soft iron containing only 0°17 per 
cent. of foreign matter has been prepared. A similar grade of steel 
can certainly be made by the Martin process, but not so easily as in 
the electric furnace. Sacopney also states that electrical steel is 
specially characterised by the ease with which it can be forged, 
even when containing as much carbon as 2 percent. The French 
author remarks that the Stassano furnace is very elegant, but bas 
the disadvantage in comparison with the others of not giving 80 
high a temperature, and of not being so suitable for the manufac- 
ture of extra soft steel. It has an additional defect in requiring 
to be lined with bricks of peculiar sbape, which render it expen- 
sive; the author, therefore, questions whether it can really 
compete with the Martin furnace. The Héroult and Girod furnaces 
are somewhat alike, but the former works at a voltage of 120, 
whilst the latter only takes 60. In this respect the Girod furnace 
is preferable; it is more easy to construct, and it also requires only 
one electrode. Saconney states that a Héroult furnace capable of 
producing 10 tons of steel per 24 hours costs about £1,250, whereas 
a Girod furnace of equal capacity only costs about £800. 


The Measurement of Power from Turbines.— The 
impossibility of taking indicator diagrams from steam turbines 
has been a source of trouble in testing these under normal working 
conditions, and various attempts have been made to meet the 
difficulty. Ina paper recently read before the Institution of Naval 
Architects, Mr. Archibald Denny, desling with this subject, 
describes an improved form of transmission dynamomcter 
employed by him for ascertaining the effective output of turbines 
on board ship. With this apparatus the actual torsion of a known 
length of the turbine shaft is accurately measured whilst it is 
transmitting the load, and this, in conjunction with a previous 
dead load test on the shaft, serves to determine the horse-power 
developed. Two small chisel-shaped permanent magnets are fixed 
in clamping rings at the two ends of the length of shafting, and as 
the shaft rotates each of these magnets induces a current in a small 
stationary coil placed under it. The two coils are connected to a 
differential telephone receiver, which becomes silent when the two 
currents are induced simultaneously, but gives a sound if they 
occur at different instants. In the latest form of apparatus, in 
order to avoid any manipulation close to the shaft, the single coil 
under each magnet is replaced by a series of narrow coils placed 
side by side, апу one of which can be connected to the telephone 
in turn by means of a switch. Ву shifting the coil at one end of 
the shaft relatively to the one at the other end by meansof a 
micrometer screw, or by connecting successive coils at one end of 
the shaft іа turn to the telephone, the point of silence can be 
obtained for any particular load on the turbine, and the exact 
amount of displacement between the two magnets (i. e., between the 
two endsof the length of shaft) is then known. By clamping the 
magnets on large diameter rings and by using very narrow coils 
considerable accuracy in the determination of the torsion should be 
obtainable, and in the case of large high-speed turbine shafts pre- 


viously tested for the amount of torsion produced by a given 
twisting moment, there should be no difficulty in arriving at the 
exact horse-power transmitted. Mr. Denny also gives the follow- 
ing formula for calculating the twisting moment for the measured 
angle of twist in any mild steel shaft : 
WR L. 
id 140 4. 

6* = angle of torsion, 
WR = pound-feet turning moment, 

L = length of shaft in feet, 

d = diameter of shaft in inches. 


It seems doubtfal, however, whether sufficient accuracy could he 
obtained by the use of a general formula of this nature. There 
is а real need for a good transmission dynamometer, and 
although the above apparatus in its present form is not available 
for general small power teste, something on the same lines, 
perbaps employing a length of special flexible shafting, may help 
to solve the problem. 


The Fixation of Atmospheric Nitrogen. — An 
interesting development in the solution of the nitrate problem is 
reported from Chicago, where the process of Mr. William Thomas 
for the manufacture of nitrogenous products by means of the 
electric arc is now emerging from the experimental to the semi- 
industrial stage. Mr. Thomas's process differs from present 
practice, from the well-known Birkeland-Eyde process, for example, 
in two not unimportant respects; first, in the means adopted 
for maintaining the arc in a state of maximum efficacy (from the 
nitrate point of view) for as long a period as possible; and 
secondly, in keeping the air under treatment in contact with the 
flames until the nitrification of the oxygen has reached the greatest 
possible value, instead of merely passing the air through the arcs 
in a rapid, continuous blast as hitherto done. As regards the 
former of these points, it has hitherto been the practice, in order 
to secure the necessary long thin arc, to break and remake it many 
times a second, either mechanically or magnetically. It isasserted 
that under these conditions the arc is actively forming nitric 
oxide during one-third only of tbe time it is burning, so 
Mr. Thomas has aimed at hastening the establishment of the arc 
in ite most efficient state by employing upwardly diverging elec- 
trodes to form the spark gap. "These, if properly adjusted, enable 
the short spark whicb bridges the bottom of the gap quickly to rise 
and lengthen, developing into a steady and efficient flame at the 
top of the electrodes, which is claimed to yield four times as much 
nitric oxide as other types of arc. A frequency of 60 and a voltage 
of 33,000 is employed. Birkeland-Eyde work at а pressure of only 
5,000 volte; if Mr. Thomas has really succeeded in evolving a form 
of electrode that will allow a 33,000-volt arc to burn with stability 
for any length of time, he bas advanced a valuable step forward, 
for nothing like it has as yet been found possible. 

The second of the two essential features of Mr. Thomas's process 
r3ferred to above, by which the air under treatment is held in the 
combustion chamber in contact with the flames, is effected by means 
of an ingenious electrically-operated valve. While the arc is 
burning the valve is closed, but by means of two commutators 
differing by a few degrees, it opens a second before the flames are 
extinguished, allowing the gases—under pressure due to the heat— 
to escape into the combining vessels, where the NO is oxidised to 
NO, When, immediately after, the flames are put out, the 
temperature of the air remaining in the chamber falls rapidly, and 
a fresh charge is sucked through an inlet valve. The flow of air 
can, it is stated, be so closely controlled, that the nitric oxide (NO) 
leaves the combustion chamber cooled by expansion to within a 
few degrees of the inlet temperaturc. When this ie the case, the 
process will be working extremely efficiently, because nearly all 
the heat of the arcs will be utilised in bringing about the desired 
chemical reactions, and not in merely heating the gases. 

Judging from the incomplete information that is available, Mr. 
Thomas's improvements should be of considerable value in 
increasing the efficiency and lessening the cost of fixing the ni 
of the air, and we look forward with much interest to the publication 
of the numerical results that will be obtained by the operation of 
the new and enlarged plant now being installed in Chicago. 


British Medical Association (Electrical Section) 
at Exeter.— We are indebted to our contemporary, Arcki res of 
the Roentgen Ray, for a report of the proceedings of the new Elec- 
trical Section of the Association. Dr. Lewis Jongs occupied the 
chair, with marked ability, and a great deal of valuable work was 
accomplished. 

Pror. S. Lzpoc, of Nantes, dealt with the subject of electro- 
ionic medication—i.e.,, the introduction of electrolytic bodies into 
the organism through the akin. The chief obstacle to this was the 
burning of the skia produced by the caustic ions generated at the 
surface of the metallic electrodes; these were rapidly diffused 
through the fabric covering the electrodes towards the skin, and 
it was found that the old-fashioned covering of chamois leather 
was absolutely unsuitable. It must be replaced by 15 to 20 layers 
of absorbent tissue, well soaked in the electrolytic solution, and 
these must be renewed or thoroughly washed after each sitting. 
The pads must also be very carefully applied with gentle and 
uniform pressure over the whole eurface of the flexible electrodes. 
With high current intensities, rapid and deep action could safely be 
attained. With a current of 60 to 100 milliamperes and a solution 
of potassium iodide at the cathode, iodine appeared in the saliva 
in from 10 to 15 minutes. If the iodine solution was at the anode, 
no iodine was found in the saliva. 

Ма. Maoxzmzis Davipeow opened a discussion on X-rays and 
sensitive plates, which revealed a strong feeling in favour of 


" low " tubes for photography. 


where 
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Dr. J. Н. SEQUEIRA read a paper on the dosage of X-rays, a 
subject in which he has had exceptional experience at the London 
Hospital. He preferred that the current of the interrupter should 
be entirely separate from tbe current in the coil; with a coil 
giving a spark of 16 in., he used a frequency of interruption of 
about 800 per minute. ' 

А new meter for X-ray dosage in the shape of a simple gas 
voltameter was described by DR. Н. Prain, the amount of mixed 
gases evolved by the passage of the current through the tube being 
utilised as an approximate criterion of the output of X-rays. 

Pror. W. SALOMONSON (Amsterdam) demonstrated the use of the 
Binthoven galvanometer, showing that every muscular contraction 
gives rise to a current; thus, on connecting both hands, or one 
band and one foot, to the terminals of the galvanometer by means 
of unpolarisable electrodes, oscillations of the spot of light syn- 
chronous with the heart-beat are obtained. : 

Dr. Lewis Jones showed oscillographs of the discharges of an 
ordinary medical coil. He had found that the presence of iron in 
the core, or of long windings in the primary and secondary coils, 
increased the duration of the current waves, a fact of importance, 
as the longer waves were the more painful to the patient. The 
duration of the secondary current waves varied from 0'01 to 00005 
second. By using a secondary coil giving a minute spark in 
air, and interposing a gap in the circuit, a useful form of discharge 
was obtained, as it had little effect upon sensory nerves, whilst it 
retained its effect upon striped muscle. 

Dr. SOMERVILLE dealt with the bencficial effect of high-frequency 
currents on metabolism in the body, bringing about a better ratio 
between uric acid and urea, and eliminating urinary toxins. 

Dr. C. R. Morron read a paper on the therapeutic value of 
alternating currents of low frequency, which he had used for some 
time with great advantage, especially in the electrical treatment of 
conditions due to atony, or degeneration of muscular tissue. 

The subject of stereoscopic examination was discussed at con- 
siderable length, and was followed by papers on the mode of use 
of X-rays in various operations. 


Injury from 16,000-volt shock.—A саве is reported 
in Archives of the Rentyen Ray in which a workman repairing the 
leads of a transformer brought his head near a live cable. 
Although it is believed that no actual contact took place, his 
head was surrounded by flame, and he was severely burnt on the 
scalp, right ear, and right side of the neck. The man was insensible 
for several hours. The injured parts sloughed off, so that the skull 
was laid bare for more than а hand-breadth, and a cataract of the 
right eye was produced. 


Hanging an Ineandéscent Lamp over a Machine or 
Vice.—“ I find that there ів no handier way of hanging an incan- 
descent lamp, either for use on a machine or vice, than the one 
shown in the accompanying sketch. Simply take the stick of an 
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HANGING AN INCANDESCENT LAMP OVER MACHINE. 


old spring window blind, cut it to a suitable length, and attach it 
to the ceiling or any place directly above the place where the lamp 
ів to be used. Attach to it a stout cord, as shown in the sketch. 
Tie this cord to the lamp cord, and you have your light just where 
you want it when in use, and out of the way when not in use. No 
doubt this is a new kink to most.machinists."— Roy Grove, in the 
American Machinist. 


Concrete Poles.—The American Concrete Pole Co. 
of Richmond, Ind., has been organised for the manufacture 
of concrete poles for line work, involving the principles of con- 
struction of armoured or re-inforced concrete work. 

A series of continuous rods of twisted carbon-steel specially 
prepared for the purpose are held in position and bound together 
by a spiral steel wire from the apex tothe base of the pole, and the 
poles are moulded in adjustable forms. 
over 35 ft. will be constructed in the holes with upright forms. Gains 
for cross-arms, holes for bolts and steps are easily provided for 
while the concrete is plastic. 

Some severe tests made upon poles constructed in this manner 
show that though they are very hard and durable and apparently 
rigid, a surprising elasticity is displayed. For instance, a pole 30 ft. 
in length when subjected to a strain of 3,100 Ib. at the top deflected 
from a straight line 30 in. before cracking the cement. A cedar 
pole of like dimensions broke at 2, 200 1b., thus showing a power to 
resist strain in the ccncrete pole of about one-third over that of 


All large poles or poles: 


wood, Even the cracking of the cement did not apparently. 
reduce the strength of the concrete pole, since the re-inforcement 
then became active and took the entire strain. In addition to 
the great strength imparted to the cement shaft by the carbon-steel 
twisted rods, the spiral coil binds the body of the concrete and at 
the same time imparts additional strength both horizontally and 
longitudinally. 

Accurate accounts of all expenditures for labour and material in 
the construction of these poles are stated to show that under 
&verage conditions the first cost of reinforced concrete poles is 
about equal to or slightly in excess of the cost of cedar poles set 
in the ground. With reinforced conerete poles the renewal cost 
incidental to the use of wooden poles is entirely removed, as the 
former are absolutely indestructible.— Electrical World. 


A Sample Application.—The following communication. 
appears to be a variation on an old and familiar theme :— 


14763, Doncareajot Street, 
WHERE? 
Septober 34th, 19010. 

Dear (?) Sir, —Having seen your advertisement in the ELECTRICAL 
Review for a junior assistant who understands everything, I beg 
to offer my services as a candidate for the position. 

I am at present working for the Borough of Kgnopaigh as 
general mucker up, and I am qualified to do anything or anybody. 

I see you want an assistant on mains work, meters, street lighting, 
motors; also to be able to run a shift in power station. I should 
like to ask if you have any clay near the station, as if во, should 
this application prove successful, 1 should be able to make a few 
bricks in my epare time. 

I sincerely hope you will pardon my audacity in venturing to 
suggest to say that I consider 25s. (twenty-five shillings) per week 
is rather excessive remuneration forthe slight services required, 
and lam prepared to take up the job for 24s. 114d. (twenty-four 
shillings and eleven pence half-penny) per week. 

I do not know what you mean by “shift engineer," but I am very 
good at shifting jobs. 

Hoping you will favourably consider this application, 

I am, dear <?) sir, 
Yours respectfully, 
Bitty Mucerns, NM. I. C. E., R. A. T. ., 
L. v. Z. 


Ф 


Electricity and Indian Railway Systems.—The 
annual report upon the Administration of Railways in India for 
1906, which was issued last week, states that a scheme for working 
the Nilgiri Railway and the Coonoor Ootacamund extension by 


electricity is being prepared, and an estimate is now under con- 


sideration. 

On the East Indian Railway the company have fixed and аге now 
working their own telegraph instruments at stations between 
Burdwan and Kiul, and are gradually doing so throughout the line 
in replacement of instruments hired from the Government Tele- 
graph Department. "Telephone instruments are also being provided 
at all stations to facilitate train working. 

As regards other railways which are at present using instruments 
and wires supplied to them by the Government Telegraph Depart- 
ment, it has been decided that the rate of 4 Rs. 8 anhas shall 
continue to be charged for one year from January 1st last, and that 
the whole question shall be discussed by the representatives of the 
Indian Railway Conference Association and the Government 
officials concerned. 

The lighting of trains by clectricity is making fair progress, 1,535 
passenger vehicles being fitted with electric light. Gas, of course, 
is at present easily supreme, 10,204 vehicles being lit by this 
illuminant. Some 0,784 vehicles have neither gas nor electricity. 
But when it is noted that the Great Indian Peninsular Railway has 
60 vehicles, the Bengal and North 189, the Rajputana Malwa 815, 
and the South Indian 106 electrically lighted (the three last-named 
having no gas-lighted coaches), the present position must be regarded 
as very promising. Why are there no returns available concerning 
the lighting of British railway rolling stock ? 


A Balloon Struck by Lightning.—A recent issue 
of Noture contains a copy of a report by an official of the 
Meteorological Office, on the striking of a captive balloon by 
lightning on July 22nd, 1907. The balloon carried meteorological 
instruments, and was anchored to a winch by means of a tinned 
steel piano wire, No. 19 8.W.G. When the flash occurred, the 
balloon was about 3,500 ft. high, about 4,500 ft. of wire being paid 
out from the winch. The latter was well earthed, standing on a 
solid iron plate buried 14 ft. in the earth. The flash of lightning 
came across horizontally, and then made a quick stroke to the earth. 
The balloon went away free, carrying the instruments, the wire 
faling and being driven in many cases 2 or 3 in. into the earth. 
The wire near the winch was softened for a length of about 250 
yards, and would stand bending quite well; it was fused right off 
on the first wheel of the winch, but was undamaged at the drum. 
From specimens of the wire, it appeared that the heat developed 
was sufficient to melt the tin but not sufficient to fuse the wire. 

Taking the mean specific heat of steel from 0° C. to 1,300? C. as 
being 0°18, and the weight of the wire as 6 grammes per metre, it 
is calculated that between 7:12 x 10'? and &28 x 10! ergs passed 
through the wire. 

In the case of a similar discharge on April 22nd this year the 
wire was completely fused from .the balloon to the winch, the 
length of wire paid out being 1 mile and the height of the balloon 
2,000 ft. The balloon was at the time in the clouds, айа the dis- 
chargé was by a eros flash from cloud to balloon. 
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Cricket News: Mansfield v. Chesterfield.— A 
Century by Grace.—On August 28th on the Mansfield Town C.O. 
ground a cricket match was played between the Mansfield and 
Chesterfield electricity works staffs. Mansfield made a total of 
156, 101 being the record of C. B. Grace whose fine batting display 
and good bowling call forth praise іп the local Press. Chesterfield's 
total was 48. 


Appointments Vacant.—Clerk for Worthing Cor- 
poration electricity works (308); shift engineer for Crewe 
(£80); instructor in electric wiring at Redhill Technical Insti- 
tute. 


Electric Lighting of Paris.—Commenting on the 
amalgamation of the electric lighting companies of Parie, the West- 
minster Gazette of September 3rd shows a lack of sppreciation of 
the position, ascribing the movement partly to strikes of workmen. 
Our readers will remember that the great strike which plunged 
Paris into darkness was a consequence, not & cause, of the com- 
bination. The fact of the amalgamation is treated as news, though 
it was resolved upon months ago, and is said to be taking place 
with the co-operation of the civic authorities. For several years 
past the latter procrastinated, vacillated and temporised with 
regard to the future scheme to be adopted when the distributing 
system fell into their hands, and it was only at the last moment, 
when a decision had to be formed or electricity supply to be 
summarily stopped, that they were driven to a settlement 
of the question. Never was the phrase “municipal muddle” 
more appropriate than in the case of the Paris electricity 


supply. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ИгаствісА, RmviIRW posted as to their movements. 


Central Station Officials.—Mn. ALEX. WYLLIE, of 
Walsall, who, as we mentioned last week, has been appointed elec- 
trical engineer to the City of Auckland, New Zealand, expects to 
leave London for New Zealand on October 3rd. 

The office and works staff of the Twickenham and Teddington 
Electrical Supply Co., Ltd., have presented a case of table silver 
to Mr. FREDK. Crow, Lovert, on his marriage. 


Tramway Officials.— Last Friday evening a smoking 
concert and social gathering was held in the Leyton Tramways Club 
Room, in connection with the departure of MR. H. Dovaras, shed 
foreman, who has been appointed to the position of shed foreman 
on the East London Tramways, South Africa. Mr. F. Schofield, 
the tramways manager, presided. A varied musical programme 
was provided, and a purse of gold was presented to Mr. Douglas 
by the chairman of the Tramways Committee, Mr. Councillor H. 
Heather. 


General.—Mr. GEO. Е. MILNES announces that his 
agreement with the United Electric Car Co., Ltd., Preston, as 
their representative in London, having been concluded on May 
31st last, be has made an arrangement with Messrs. G. C. Milnes, 
Voss & Co., Ltd., car builders, Birkenhead, to represent that com- 
pany in London on and after September lst next. Mr. G. C. 
Milnes (son) and Mr. Voss, the managing directors of G. C. 
Milnes, Voss & Co., Ltd., were, with Mr. G. F. Milnes at his 
Birkenhead Works for a considerable time, during which they 
obtained great experience in the construction of tramway and 
railway rolling stock, &c. 

Mr. Joun Mvaa, who is leaving the service of Messrs. Browett, 
Lindley & Co., electrical engineers, Patricroft, to take charge of a 
large electrical installation at Liverpool, has been presented by the 
firm's staff with a dressing-case. 


Мв. WILLIAM T. Тлугов, M. I. E. E., arrived at Liverpool, 


September 4th, in the R. M. S. Caronia. He is expected to leave 
England shortly for South America or South Africa. 


The Grimsby staff of the National Telephone Co. have presented a 
gold mounted fountain pen to Mr. W. Созувовх, local manager, 
Who bas been appointed on the electrical staff at Leeds. He is 
succeeded by Mr. Jones, of Wakefield. 


Mz. Н. R. Kemps, M. Inst. C. E., M. I. E. E., Chief Staff Officer. 
Engineer - in-Chief's Office, G. P. O., has been appointed “Electrician " 
to the Post Office. 


Mz. J. A. MoLAx, assistant turbine sales manager of the British 
Westinghouse Electric and Manufacturing Co., Ltd., has been 
appointed agent in Great Britain of the Société Anonyme Westing- 
house, Le Havre, for the Leblanc Condensing Apparatus. He will 
take up his new duties at once at his London address, 2, Norfolk 
Street, Strand, W.C. . 


— 


NEW OOMPANIES REGISTERED. 


Doncaster Electrical Ca., Ltd. (94,732).— This company was 
registered on August th, with a capital of £500 in £5 shares (50 preference), 
to carry on the business of electricians, engincers, workers and suppliers of 
electricity, motive power and light, хс. The first subscribers (each with one 
share) are :—J. P. Child, Haxter Avenue, Doncaster, electrical engineer; Mrs. 
A. L. Child, Baxter Avenue, Doncaster; R. Robinson, Arendal! House, Don- 
easter, gentleman; A. Gamman, 24, High Street, Doncaster, hosier; Н. C. 
Hill, 10, Cleveland Street, Doncaster, printer ; G. Watson, High Btreet, Dom. 
easter, outfitter; and Е. J. Clarke, Oriental Chambers. Doncaster, incos. 

orated accountant. No initial public issue. J. P. Child is the first managing 
irector. 


British Chilled Roll and Engineering Co., Ltd. (94,756) 
—'This company was registered on August 30th, with a capital of 230.000 in £1 
shares, to adopt an agreement between C. R. Hemingway and H. B. Toy, and to 
carry on the business of founders, engineers, chilled and grain roll makers, 
manufacturers of rolling mill machinery and electrical plant, &c. No initial 
public issue. The number of directors is not to be less than three or more 
than seven; the first are T. Davie, Н. S. Davie, Н. Н. Toy and A. E. Thomas; 
qualification, £500 ; remuneration as fixed by the company. 


McKenzie, Holland and Westinghouse Power Signal Co.. 
Ltd. (04.747).— This company was registered on August 20th, with a capital of 
£20,000 in £1 shares, to carry on the business of contractors for power and 
automatic signalling, railway signal and interlocking apparatus makers, engi- 
neers, Manufacturers of and dealers in pneumatic and electric tools and 
appliances, «c. The first subscribers ‘each with one share) are :——W. Holland, 
Wood Hall, Norton, Worcestershire, chairman of McKenzie & Holland, Ltd.; 
W. Griffiths, 61, Sinelain Road, W., director of McKenzie & Holland, Ltd.; 
8. P. Wood, Rosedale, Worcester, director of McKenzie & Holland, Ltd.; 
Sir Henry W. Tyler, 82, York Road. N., director of Westinghouse Bruke Co.. 
Ltd.; J. W. Cloud. 82. York Road, N., director of Westinghouse Brake Co. ; 
A. W. Rendell, 32, York Road, N., general manager of Westinghouse Brake 
Co.. Ltd.: and E. de M. Malan, 82, York Road, N., signal engineer, Westing- 
house Brake Co., Ltd. No initia] public issue. 9,996 of the original shares are 
to be allotted to McKenzie and Holland, Ltd., 9,906 to the Westinghouse Brake 
Co., Ltd., and the remaining eight to nominees of the said two companies, each 
of which may nominate two of its directors or their permitted assigns as 
directors of this company. The first directors are G. Terrell and 8. P. Wood 
(nominees of McKenzie & Holland) and J. W. Cloud and A. W. Rendell 
(nominees of the Westinghouse Brake Co., Ltd. 8. P. Wood is the 
first managing director; remuneration of other directors, £50 each per 
annum, 


Kearney High-Speed Railway Co., Ltd. (94.746).—This 
company was registered on August 29th, with a capital of £11,000 in 10,000 
ordinary shares of £1 each, and 20,000 founders’ shares of 1s. each, to adopt an 
agreement with E. W. C. Kearney, for the acquisition of certain patents and 
rights, to construct, alter, equip, lease, purchase or otherwise acquire, maintain 
and work high speed, light, service, tube and other railways and tramways, 
whether served by electrical, steam, animal or other power, and particularly 
high-speed railways on the Kearney system. The first subscribers (each with one 
ordinary share) are: Mrs. Deane. 24, Sisters Avenue, Clapham Common, S. W.; 
W. B. Leane, A. M. I. C. E., F. S. I., 24. Sisters Avenue, Claphain Common, S. W.; 
G. F. Cronin, M. D., Old Manor House, Clapham, S. W.: E. A. Cronin, Old 
Manor House, Clapham, S. W., sheep farmer: E. Chapman, 39, Woodbury 
Street, Tooting, warehouseman; 8. W. Penfold, 11, Andrew Street, Poplar, 
warchouseman; and E. W. С. Kearney, 17, Old Queen Street, Westminster, 
S. W., civil and electrical engineer. Minimum cash subscription, 100 ordinary 
shares. Purchase consideration for patents, &c., 20,000 founders’ and 500 
ordinary shares. 'The number of directors is not to be less than two or more 
than five; the first are E. УУ, C. Kearney (managing director for 21 years), and 
another to be appointed by the signatories; qualification, 200 shares. Each 
founders’ share ranks equally with each ordinary share for dividend, and also 
in any distribution of assets. Registered oftice, 17, Old Queen Street, West- 
minster, S. W. 


OFFICIAL RETURNS OF ELECTRICAL 
OOMPANIES. 


City of Birmingham Tramways Co., Ltd. (49,548).—This 
company's annual return was filed on July 2nd, when 60,000 ordinary and 40,000 
preference shares had been taken up out of a nominal capital of £1,000,C00 in 
120,000 ordinary and 80,000 preference shares of £5 each. £5 per share has 
been called up on 6,017 ordinary and 10,000 preference and £1 per share on 
53,053 ordinary, resulting in the receipt of £251,191, including £8 paid on three 
forfeited shares. Mortgages and charges: £:300,000. 


Е 3 
D. Hulett & Co., Ltd. (29,463).—Thie company’s annual 
return was filed on July 9th, when 6,000 shares had been taken up out ofa 
nominal capital of £35,000 іп £5 shares. £5 per share has been called up on 
1.900, resulting in the receipt of £9.500. £20,500 is considered as paid on 4,100 
shares, Mortgages and charges: Nil. 


. 9 

South American Cable Co., Ltd. (34,363).— This company в 

annual return was filed on Angust 16th, when 24,707 shares had been taken up 

out of a nominal capital of £500,000 in £10 shares. £147,070 has been 
received and £100,000 is considered as paid. Mortgages and charges: Nil. 


Callender's Cable and Construction Co., Ltd. (45,915).— 
This company's annual return was filed on July And, when 15,000 
ordinary and 40,000 preference shares had been taken up out of a nominal 
capital of £500,000 in 60,000 ordinary and 10.000 preference shares of £5 
each. £275,000 has been paid on 15.000 ordinary and $0,000 preference, and 
£100,000 is considered as paid on 20,000 ordinary. Mortgages and charges: 
4:300,000. 


1 
Llangollen and District Electric Light and Power (o., Ltd. 
(75,884).— This company's annual return was filed on Tuly. 2nd, when 1,764 
shares had been taken up out of a nominal capital of £6,000 in £1 shares. £1 
per share has been called up on 1.729 shares, and 15к. per share on 25. 
£1,744 10s. has been received, and £358. remains in arrears. Mortgages and 
charges: £1,600. 


Geo. Bray & Co., Ltd. (76,185).—This company’s annual 
return was filed on July 11th, when 55,000 ordinary and 55,000 preference shares 
had been taken up out of a nominal capital of £160,000 in 80,000 ordinary and 
80,000 preference shares of £1 each. 47 has been received and £109,993 ів 
considered as paid. Mortgages and charges: £40,000. A NA 
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T. Rowbotham & Co., Ltd. (engineers and tramcar wheel 


manufacturers, Stockport) (78,745).—A memorandum of satisfaction in full of 
debentures dated October 14th, 1908, securing £500, has been filed. 


Evershed & Vignoles, Ltd. (43,206).— This company’s annual 
return was filed on July Ist, when the entire capital of £30,C00 in 8,000 shares of 
£10 each had been taken up. £10 per share has been called up on 2,7C0 and 
£6 18s. 4d. per share on 800, 1esultipg in the receipt of £29,000. ortgages and 
charges: £14,000, 


Lisbon Electric Tramways, Ltd. (62,953) —This company's 
annual return was filed on July 17th, when 594,188 ordinary and 425,555 pre- 
ference shares had been taken up out of a nominal capital of £1,250,00U in 
750,000 ordinary and 600,000 preference shares of £1 each. £1 per share bas 
been called up on 94,188 ordinary, resulting in the receipt of £94,188. £925,553 
is considered as paid on 500,000 ordinary and 425, 558 preference. Mortgages and 
charges: £500,000 debentures. 


Conduit and Insulation Co., Ltd. (London) (50,527).— 
Issue on August 22nd of a 5 per cent. debenture for £250, part of series created 
same date to secure £500, charged on the company's undeitaking and property, 
present and future, including uncalled capital. No trustees. A debenture of 
even date, securing 500 and ranking pari parsu with the above as a charge on 
the same property, has also been registered. Trustees (or holders): 
A. Holland, East India Avenue, E.C., and W. R. Comings, Warncliffe, 
Wimbledon Park, Surrey. No previous issue of same series. 


Rhondda Tramways Electric Supply Co., Ltd.—A_ trust 
deed dated August 8th to secure £44,000 debentures created by resolution of 
August 7th, 1907 has been registered. Property charged : (1) Underlease (when 
granted under next-mentioned agreement) of land at Ystradyfodwg, Glam., 
with generating station to be erected thereon, and all fixed plant, &c., apper- 
taining thereto. (2) Agreement with the Rhondda Tramways Co., Ltd. (8) 
Agreement with the National Electric Construction Co., Ltd. (4) Sinking fund 
policy or policies to be effected for securing redemption of debentures on 
August Ist, 1949, and (5) the company i undertaking and property, present and 
future, including uncalled capital. Trustees: C. A. Scott-Murray, 68, Thread- 
needle Street, Е.С. ; and L. B. Schlesinger, 21, Cornhill, Е.С. 


DEVELOPMENTS AT NIAGARA. 


By ORRIN E. DUNLAP. 


THE Niagara Falls Hydraulic Power and Manufacturing Co. is 
hurrying its No. 3 power station to completion. This new power 
house is located at the water's edge in the Niagara Gorge, a short 
distance down stream from the company's No. 2 station, ro familiar 
to engineers who have visited Niagara Falls. The power house has 
з length of 500 ft., a width of 95 ft., and it will be 40 ft. high. It is 
built of concrete with a steel frame, and along the river front there 
willbe & walk of ample dimensions. The building was designed 
by engineers of the company. An electric elevator will be operated 
from the south end of the station to the cliff top. Previous to the 
erection of the new station, the company cleared off the débris slope 
of the river bank, and broke away the ragged portion of the cliff, 
leaving the power house rite and the high bank clean and 
beautiful. The clearing of the site was a great task, and was accom- 
plished last year. 

In this new station the Niagara Falls Hydraulic Power and 
Manufacturing Co. will install 13 units of 10,000 н.р. each, and 
two exciter units of 1,000 н.р. each. The first of the giant 
turbines is being installed by the I. P. Norris Co., of Phil - 
adelphia. These turbines will run at 300 RPM. Five of the 
units will be devoted to the service of the Aluminium 
Co. of America, formerly the Pittsburg Reduction Co., 
which company will take 37,000 E.., making it possible to 
always have one of the 10,000 н.р. units in reserve. А penstock 
will be provided for each turbine. The operating shafte will be 
horizontal and at right angles to the lengthof the power house, 
the station to be divided by & central wall, the turbines to be 
installed on one side and the generators on the other side. These 
units will be the largest operated on a horizontal shaft on the New 
York side of the river, ánd the largest machines installed by 
the Niagara Falls Hydraulic Power and Manufacturing Co. The 
Niagara Falls Power Co. operates 10,000 н.р. unite in ite No. 2 
station, but they are of the vertical shaft type. The switchboard 
in the new station of the Niagara Falls Hydraulic Power and 
Manufacturing Co. will be on a gallery parallel to the river and 
overlooking the entire station. The minimum head used will be 
200 ft. 

It will be recalled that the original permit granted by Secretary 
` Tatt to the Niagara Falls Hydraulic Power and Manufacturing 
Co. was for 4,000 cubic second feet of water, but that later he 
granted an additional permit for 2,500 cubic second feet. The first 
permit was for water to operate ita original development, and the 
later permit made possible the construction and operation of this 
new power station. Under the original conditions of the develop- 
ment of this company, the water of its surface canal emptied into 
& basin located 300 ft. back from the edge of the high bank, and 
for tbe operation of its No. 2 station, connecting canals carried the 
water to a forebay along the edge of the bank to the rear of the 
No. 2 works of the Aluminium Co., of America. In order to pro- 
vide water for the operation of the turbines in this No. 3 station, 
a canal extension has been made off from the north end of the 
basin. This extension is 200 ft. long, from 50 to 70 ft. wide, and 
will have a depth of water varying from 20 to 25 ft. 

At the end of this new canal section a new forebay has been 
built along the edge of the bank. It is 500 ft. long, 70 ft. wide at 
the inlet, and 20 ft. wide at the extreme north end, while it will 
have a depth of 25 ft. of water. This work required a great deal 
of rock excavation. Running along tbe edge of the cliff a concrete 


retaining wall has been built the entire length of the forebay. It 
is 30 ft. high, 25 ft. wide at the bottom, tapering to an average of 
15 ft. at the top. A concrete wall has also been built at the rear 
of the forebay, the thickness being from 2 to 8 ft., the bottom of 
the forebay having aconcrete covering of similar thickness. The 
walls of the canal leading from the canal basin to the new forebay 
are also of concrete. 

Every part of the new work impresses one as being remarkably 
substantial. Ata distance of every 53 ft. in the retaining wall of 
the forebay along the cliff there is a three-tooth expansion joint. 
The sides of the teeth or lugs batter 1 in. to the foot, and are 
coated with asphalt and coal tar preparation to make them water- 
proof. The object of this joint is to prevent the concrete from 
cracking, by allowing it to give at predetermined points. It is 
thus evident that the wall can shrink and still be watertight. 

In the retaining wall, intakes for 15 penetocks have been placed, 
13 of them to have a diameter of 9 ft. and two a diameter of 5 ft., 
the larger ones being to supply tbe turbines in the main station, 
and the smaller ones for the exciter turbines. These penstocks are 
being built right in the concrete retaining wall with large bell 
mouths on the water side. Then come the 9-ft. valves, and then 
the penstocks proper. The vent-pipe at the top of the penstock 
is built directly into the concrete wall, a ladder affording 
access to the rear of the valves when the water is out of 
the penstock. The valves of each penstock will be operated by 
an individual motor and mechanism controlled from the power-house. 
Each will have a 20-H.P. specially-designed motor, and will be 
under control of the operators in the power-bouse, the valves closing 
when required in about 30 seconds. These valves and mechanism 
were supplied by the Coffin Valve Co., of Boston, Mass., while the 
penstocks are made and being installed by the Pennsylvania Steel 
Works, of New Castle, Pa., one penstock being nearly completed. 
They are erected in 30-ft. sections. The penstocks have flexible 
flanges riveted to them to prevent water creeping through along the 
penstock from the forebay. These flanges are in the forebay wall. 
In case of injury to the main shut-off valves, the wall is designed so 
that two steel gates can be slipped rigbt in front of any of the bell 
mouths, and the main valve removed for adjustment or repairs. 

The connecting canal from the old basin to the new forebay is so 
designed that the water bas a uniform retardation from 43 ft. per 
second to 2 ft. per second, thus bring the velocity of the water 
down before entering the bell mouths. Should it become necessary 
at any time to remove the water from the forebay, inlet gates of & 
massive character have been provided. They are three in number, 
each 16 ft. wide and 30 ft. high or deep. They are operated by 
heavy gearing driven by electric motors, and have been put in for 
safety, their location being between the basin and the forebay. A 
gate house with steel frame and expanded metal covering has been 
erected over them. 

The entrance to the forebay is protected by a stationary steel 
boom, its purpose being to deflect ice and floating debris over the 
ice run gates built into the side of the waterway and so designed as 
to lower and allow water to flow over the top, carrying off the ice, 
&c. These gates will be operated by motive power, and can be 
set instantly to any requirements for ice disposal, and at the same 
time cause as little waste of water as is possible with the service 
performed. The gates are three in number, 12 ft. deep and 16 ft. 
wide. They аге the largest of this kind of gate ever made, and 
were furnished by the McClintic, Marshall Construction Co., of 
Pittsburg, Pa. The inlet gates were made by the Buffalo 
Stractural Steel Co. 

At the bottom of the ice run gates an ''O. G." dam has been 
erected. It is made of solid concrete reinforced with steel and 
sheeted with steel plates on the outside, on top of which the ice 
strikes in falling over the gates. It is thus deflected into the 
ice run proper, which will carry it over the high bank and to the 
river below without the formation of spray, and the consequent 
building of ice mountains, which have been found to be objection- 
able and dangerous to the No. 2 station. At the north end of 
the forebay there is a lower gate 8 ft. wide and 10 ft. deep, for 
the disposal of grass or débris that comes from the racks, and for 
slushing any ice or material that may get into the forebay. Small 
cars will be operated on a track laid on top of the retaining wall. 
The gate house will have cranes running its full length. 

In order to make the handling of the heavy pieces of machinery 
easy between the cars on which they reach the lands of the Niagara 
Falls Hydraulic Power and Manufacturing Co., and tbe power 
house in the gorge, nearly 200 ft. below the top of the cliff, a steel 
crane runway has been built. It is 200 ft. long, and consists of 
two pair of cantilever trusses, on which is operated a travelling 
hoist capable of lifting 50 tons. It was built by the Buffalo 
Structural Steel Co., and overhangs the edge of the bank 40 ft. 

Turbine No. 2 hgs been shipped, and the present hope is to have 
five of the big power producers in place in the station by May Ist, 
which is the date mutually agreed upon by the Niagara Falls 
Hydraulic Power and Manufacturiug Co. and the Aluminium Co., 
of America, as a suitable time to commence the delivery of the first 
of the 37,000 н.р. the latter company is to receive. In preparation 
for this power, the Aluminium Co., of America, is erecting a 
mammoth plant north of the forebay site. This plant will be 
known as No. 3 works of the Aluminium Co. of America, and it 
will be the largest of its Niagara plante. One part of it will have 
a rolling mill, a new feature of the aluminium manufacture at 
Niagara, as in the past this work has been done in New Ken- 
sington, Pa. The steel work of the new aluminium works is 
now being erected, and it is apparent that it is to be a very large 
building. 

In addition to this, however, the Aluminium Co. of America has 
leased the old Niagara Wood Pulp Co.'s site on the canal basin, 
and will there erect a temporary plant in which it will manufacture 
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aluminium, having secured the 3,500 E. p. that formerly went to the 
Acker Process Co, This No. 4 works will be between the two 
big flour mills on the lands of the Niagara Falls Hydraulic Power 
and Manufacturing Оо, 

Last year the Niagara Falls Hydraulic Power and Manufacturing 
Co. practically completed the widening of its waterway, so that it 
has ample water at its command. Some rock excavation still 
remains to be done. The work of constructing bridges over the 
canal at Third, Fourth and Erie Streets will shortly be resumed and 
the work go forward with vigour under the influence of spring 
weather. 

Secretary Taft has recently held a conference in New York City 
with E. L. L. Olmsted, Frank Millett and Charles McKim, the 
landscape architects who will have charge of planning the improve- 
ment of the scenic beauty of the Niagara Gorge in the vicinity of 
the falls and below the upper steel arch bridge. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв statement of accounts of this under- 


Bristol taking and sttached reports by the engineer 
Municipal and Committee emphasise the steady progress 
Electricity ^ which is being made in the Western capital. 

Supply. Since 1900 the yearly units sold have been as 

follows: — (1900) 1,812,511 ; 2,191,559 ; 
2,756,624; 3,409,758; 4,299,504 ; 5,217,528 ; 5,810,968; and 


(1907) 6,418,146. The most noteworthy feature of the year is the 
increasing output for power purposes, some 5,805 н.р. of motors and 
heating plant being connected up, as compared with 3,972 н.р. in 
1906 ; curiously enough, the load factor (13:62 per cent. 1907) has 
been a falling quantity during the past three years, notwithstanding 
that these years have seen the output for power increase to within 
measurable distance of the lighting output, from less than half. 

The modern Avonbank works, of which the third extension is 
practically complete, is gradually absorbing the load of the depart- 
ment, some 5,116,864 units being contributed by that plant, as 
against only 1,301,282 from the old Temple Back works. The 
working costs of the two plants were as follows :— 


Temple Back. Avonbank. Combined system. 


Lb. fuel 1117 6:86 777 
Coal ... 450d. 288d. 321d. 
Oil, &c . 041d. 028d. 030d. 
Wages 310d. 153d. ‘245d. 
Repairs 077d. 095d. 133d. 
Works costs... vns ium (683d. 4) 565d. ( juan ) 0201 (996d.) 
Rent, rates, taxes 46d. 
Management 218d 


Total working cost (eld privats lighting)... 
The bracketed figures are for 1906. 


1:093d. (1:188d.) 


On the year’s working, as a whole, the income increased barely 
£2,000 over that of the previous year, but working expenses 
were only £600 higher, results towards which the proportionately 
large increase of power units would contribute. 

The increased financial charges for the year depleted the gross 
profit more than in the previous year, leaving a smaller balance 
on the year's working—viz., £3,616. 

The latter sum, together with accrued interest, sufficed to provide 
£2,500 towards reserve, leaving a surplus, which, with the previous 
year's surplus, allows of some £8,878 being carried forward. 

The prices charged are:— Private lighting, 34d. (day) and 44d. 
per unit; power, làd. to 2d. per unit. 

The chief engineer is Mr. H. Faraday Proctor. 


GENERAL STATEMENT. 


For the year ending discus 25th 1907. 1906. 
Total capital expended m £718,968 £671,017 
Number of units sold— 

А lighting ... 2,966,579 2,793,993 
Private supply T . .. 2619830 — 2,183,373 
Public lighting i 831,737 833,602 

Total number of units sold 6,418,146 5,810,968 
Equiv. No. of 8-О.Р. lamps connected ... 365,552 302,846 
H.P. of motors connected .. 5,805 3,972 


Number of public lamps (arc) Я К 689 677 
Maximum load in kw. ... is m 5,378 4,840 
Revenue account— 


Gross revenue... £72,440 £70,664 
„ expenditure £31,354 £30,785 
„ profit .. RT £41,086 £39,879 
Average inclusive price obtained per unit— 
~ lighting .. is 8:644. 3:854. 
Private supply { power 1104. 1154. 


*Public lighting 346d. 342d. 


* Includes cost of attendance and repaire, which is repaid to 
the department. 


RVR TUR ACCOUNT ron Yean sunmo Manon 25ти, 1907. 


Gross revenue... £72,440 = 2°72d. per unit. 
Works and distribution costs 
(including public lighting) 


Total working costs ... 


21,475 = 80d. „ 
31,954 = lil7d. „ 


PROFIT STATEMENT FOR YEAR ENDING Marcu 25TH, 1907. 


Interest on loans, &c. £21,562 
Sinking fund às pus 15,908 
Net profit on year's working yes m va 3,616 
Gross profit . £41,086 
Іх our last week's issue we referred in brief 
Glasgow to the working of the electricity undertaking, 
Municipal as disclosed in the department's 15th annual 
Electricity report; herewith we tabulate the returns of the 
Supply. past two years’ working in our usual form. 


As will be seen, the revenue account con- 
tinues to show improvement, the increase of income amounting 
to £29,003. The working expenditure also shows an increase 
amounting to £14,819, due in part to the higher price!paid for coal 
and to increased rates, taxes and assessments. 

Some £22,000 was paid under the heading of rates and taxes 
during the year: the valuation of the undertaking has, however, 
been reduced from £95,325 in the past yearto £90,920 in 1907-8. 

The gross balance of £118,609 sufficed to meet financial charges 
and provide £41,755 for depreciation written off capital account, & 
sum comparing with £37,989 so dealt with in 1906. 

The surplus, amounting to £3,069, was credited to the reserve 
fund account now amounting to £20,536. 

The prices charged аге: — Private lighting, 33d. to 1d. per unit, 
maximum demand and flat rates; 100-volt supply, 8d. per unit, 
power, 144. to jd. per unit. The chief engineer is Mr. W. W. 


Lackie. : 
GENERAL STATEMENT. 
For year ending end 31st 1907. 1906. 
Total capital expended .. ‘ia £1,587,436 1,368,134 
Number of units sold— 

Private supply 24,677,993 19,921,162 
Public lighting 1,533,166 1,525,505 
Traction " 121,839 89,758 
Total number of units sold 26,332,998 21, 596,425 
Equiv. No. of 8-0. . lamps connected 1,404,553 1,157,347 
3,302 2,595 
Number of H. p. of motors connected | 19,805 11954 


Number of public lamps ... i 837 825 
Maximum load in Kw. is 19,646 16,304 
Revenue account— 


Gross revenue £294,845 £195,842 
» expenditure £106,236 £91,416 
„ Profit 4118, 609 4104, 426 
Average inclusive price obtained ретп unit— 
Private supply T is 2:03d. 2:19d. 
Public lighting 197d. 1°23d. 


REVENUE «оопат FOR YEAR ENDING May 3187, 1907. 


Gross revenue . £224,845 = 205d. per unit 


Works and distribution costs (in- 
cluding public лш £72,354 = ‘63d. „ 


Total working costs n .. £106,236 = 97d. „ 


Prorir STATEMENT FOR YEAB ENDING May 318т, 1907. 


Interest on loans £49,643 
Sinking fund 24,142 
Depreciation... ia 41,755 
Surplus on year’s working ... 3,069 

Gross profit . £118,609 


In the matter of output, very favourable figures are shown, the 
24,677,993 units sold to private consumers, being an increase of 
29:8 per cent. on the 1906 figures, the power units also, amounting 
to 9,758,231, compared with 6,575,496 in 1906. As regards the 
latter, a large increase, from 11,954 н P. to 19,605 H. p., is shown іп 
the motors supplied from the Corporation mains. Altogether 
26,332,998 units were sold, by the department, to its 15,497 
consumers. 

The maximum load of the department reached 19,646 xw., being 
an increase of 20 per cent.; notwithstanding increased fuel costs, 
the generating, distributing and management (total working) costs 
fell to leas than 1d. per unit, and were made up as follows == 


a 
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1907. 1906. 

Coal costs, including energy supplied 
by tramways department re 520d. 507d. 
Distribution ... i5 е '105d. 132d. 
Public lighting 034d. 039d. 
Rent, rates and taxes 212d. 236d. 
Management 097d. 102d. 
Total 968d. 1:024. 


The total quantity generated reached 32 million unite, con- 
tributed to by Port Dundas (20,132,771), Pollokshaws Road 
(9,787,960), Kelvinside (487,738), and the Corporation tramways 
department, who supplied 1,644,465 unita. 

The plant in the Port Dundas station now amounts to 
18,000 R. p.; energy is transmitted to Springburn, Cathedral Street 
and Waterloo sub-stations, and though trunk mains to Pollokshaws 
Road station, which, with its 16,200 н.р. of plant, supplies direct 
and through the Dalmarnock and Waterloo sub-atations. 

Much additional plant has been installed by the department 
during the year, including 17 miles of feeders on the north, and 
11 miles on the south side of the river; also some 14 miles of dis- 
tributing mains. 


OITY NOTES. 


Great Northern, Piccadilly and Brompton Railway. 


THE eighteenth balf-yearly meeting of the shareholders of this 
company was held on Wednesday, at Hamilton House, Victoria 
Embankment, Sir George 8. Gibb in the chair. 

The CHAIRMAN, in proposing the adoption of the report (sce 
ELECTRICAL REVIEW, August 30th, p. 353), said that the capital 
expenditure during the half-year had amounted to #165,462. The 
amount of debenture stock actually issued up to June 30th was 
£1,113,100, but the Underground Electric Railways (‘o. of London 
were entitled to the whole unissued balance of the debenture stock 
for which certificatory title was granted except the portion which 
would be permanently reserved, representing the capitalised value 
of the railway charges payable by the company. The total capital 
expenditure up to June 31st last amounted to £6,747,715, and the 
balance still to be credited to the contractors—the Underground 
Electric Railways Co.—on the share capital, amounted to 
£52,400. The only portion of the construction work remaining 
to be done was the completion of the Holborn to the Strand 
section, and it was expected that that section would be open 
for traffic at the end of December next. They had now had 
an experience of a full half-year’s working of the railway, 
and he was glad to say that they had found the whole of the con- 
struction work and the equipment to be most satisfactory. The 
permanent way was satisfactory, the automatic signals and lifts 
were working well, and he believed that they were in 
possession of an undertaking which was in every respect admirably 
fitted for the public service. They had carried 11,953,795 
passengers, including season-ticket holders. The passenger receipts 
had been £102,836, and the gross revenue, including miscellaneous 
receipte, to £106,570, which worked out at £461 per mile per week. 
The average receipt per passenger had been 2d. The working 
expenses, including £6,063 for rates and taxes, amounted to 
£75,794. Out of that total, £30,152 was spent on train work, which 
was equivalent to 2°47d. per car- mile. The traffic expenses 
amounted to £18,135, which was 23 9 per cent. of the gross revenue. 
The lift expenses amounted to £9,252, which was 12:2 per cent. of 
the gross revenue. He thought that all those figures tended to 
show that the working of the railway during the half- 


year had been economical, and he thought it would 
be generally admitted that it had been efficient. Their 
experience of the working fortunately confirmed their 


expectations that it would be possible to maintain a really 
good service on the railway at a moderate working cost, notwith- 
standing the burden of lift expenses, which were, of course, a 
heavy item peculiar to tube railways. The total working expenses 
represented £328 per mile, and he thought they would all be well 
satistied if they could maintain that figure, and they would be still 
more pleased if they could reduce it. The working cost averaged 
1:594. per passenger carried. The net result of the half-year, after 
payment of interest on all the debenture stock actually issued and 
sold to the public, showed a deficit of £5,270, which the Under- 
ground Co. were, by their agreement, bound to pay, and had paid. 
In the current half-year, in order to earn the full dividend 
interest, the gross revenue would have to increase by 10 per 
cent. He said gross revenue, because he thought that for a 
long time to come any increase in gross revenue 
which they could obtain would be practically net gain, 
as the car services run and the services provided at the stations, 
lifts, &c., would enable a considerably larger traffic to be carried 
without necessitating any increase in expenditure. He thought he 
might say that the railway had made a fair start. It was not a 
railway which could be expected to obtain its maximum traffic in 
the first year or so of its working. It afforded the public new 
facilities on a route which was very inadequately served by any 
existing railway or by street conveyances. It was true that a con- 
piderable amount of traffic had been diverted from the District 


Railway, and some also came from the Central London, but the 
greater part was really new traffic, and that was the kind of traffic 
which took time todevelop. It was extraordinary how slow the public 
were to &vail themselves of new travelling facilities, and he thought 
they must wait some time before they would get the fall develop- 
ment of which the line was capable. Meanwhile, the progress that 
was being made was quite encouraging, especially on the northern 
section. T bey booked passengers through from Finsbury Park to any 
other station on the line. King's Cross and Holborn were also good 
stations. He was glad to see that, because tbe object of the under- 
taking was to bring these densely populated suburbs in the north 
into convenient and direct communication with the shopping and 
theatre districts around Piccadilly Circus, and with the western 
suburbs. lle might say, in conclusion, that they looked forward 
to getting valuable through traffic from the opening of the Hamp- 
stead Tube Railway. 
Lord FARREB seconded the motion, and the report was adopted. 


Charing Cross, Euston and Hampstead Railway Co. 


THE half-yearly general meeting of this company was held on 
Wednesday, at Hamilton House, Victoria Embankment, Sir George 
S. Gibb presiding. 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL HEvIEW, August 30th, p. 352) said that the capital 
expenditure during the half-year had amounted to £547,860 and 
the total capital expenditure up to the end of the half-yeat was 
£5,539,446. They might now practically regard the work of con- 
struction as finished. The railway had been most admirably 
constructed and equipped with an evident determination to let the 
public have the best possible railway whatever it cost, relying on it 
that the public would sooner or later take advantage of the superior 
facilities which were provided for their travelling needs. <A great 
many foreign visitors came to see our tubes, and there was but one 
expression of opinion from them. The whole of the work and the 
service afforded on the lines received universal praise and apprecia- 
tion— in fact, he found that visitors from all parts of the world 
quite envied Londoners in possessing, as they now did, such a com- 
plete and thoroughly equipped system of underground railways. 
The opening of the railway took place on June 22nd. Mr. Lloyd- 
George, the President of the Board of Trade, was good enough to 
perform the opening ceremony, not only as an expression of his 
own personal interest in the latest addition to London travelling 
facilities, but as an official acknowledgment of ite importance to 
the travelling public. The ceremony took place at their Golder's 


‘Green car-shed, which he (Sir G. Gibb) ventured to say was one of 


the finest and best equipped car-sheds that the most exacting 
superintendent of any railway could desire. They had as yet no 
revenue account to show. That would come at their next half- 
yearly meeting of the company. АП the arrangements in conneo- 
tion with the opening of the line were an endeavour to lay the 
foundation for as good a revenue result as it was possible to obtain. 
It was extremely 011112016 to reach the eyes and ears of every man 
who was а possible, and who they hoped would be an actual, 
traveller on the line, but he thought the Hampstead tube 
was more largely advertised than any of the railways 
which had been opened recently. They had adopted the 
experiment of a free opening day, and he was glad to say that it 
was quite successful. They carried some 140,000 passengers in the 
afternoon of the opening day, and he trusted that a large propor- 
tion of those passengers would not only become their regular 
customers, but would also help to spread a knowledge of the utility 
of the line. His belief was that the habit of using any new 
facilities, and the news about them, spread more by contagion—by 
communication from person to perscn—than by any other method. 
The service that was being run was so convenient, that it ought to 
attract the public, and with the very extensive system of through 
booking they had secured, nobody need be deterred from 
travelling through any difficulty in getting tickets. They had not 
88 yet carried a large traffic, but, of course, the line was built to 
develop a new route, although part of it passed under streets where 
there was already a large movement of people, and from them 
they were getting an increase of traffic. The main object of the 
line, however, was to open up the suburbs around, and beyond, 
Hampstead, which were, perhaps, the most attractive districts for 
residential purposes that now remained within a short distance of 
London, and it was to the development of those districts that they 
must look for their success. 

Lord GEORGE HAMILTON seconded the motion, which was 
agreed to. 


— — A 


Baker Street and Waterloo Railway Co. 


THE half-yearly general meeting of this company was held on 
Wednesday at Hamilton House, Victoria Embankment, Sir 
George G. Gibb in the chair. 

In proposing the adoption of the report (see ELECTRICAL REVIEW, 
August 30th, p. 353) the CHAIRMAN, after referring with regret to 
the death of Mr. Hare, the late chairman, said that special interest 
attached to the record of the past half-year, because it was the 
second half-year of the full working of the railway, and, there- 
fore, although they could not yet give complete comparisons, they 
were enabled to see what movement had taken place in regard to 
the traffic and the revenue of the line. The capital expen- 
diture during the half-year was £54,865, and the total capital 
expenditure up to June 30th last amounted to £2,960,891. During 
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the half-year two new stations had been opened—the Great 
Central station, which was opened on March 28th, and the Edg- 
ware Road station, which was opened on June 15th. Those 
stations, of course, were not as good as some of their stations, but 
they expected that there would be a large development of traffic 
in connection with the Great Central station in the future, as the 
suburban traffic of the Great Central Railway increased. That 
increase, he thought, might be looked upcn as a_ practical 
certainty, considering the character of the district for 
residential purposes, which that company was opening up. On 
the whole, he thought they might say that the line was showing a 
steady improvement. The number of passengers carried, including 
season ticket holders, was 9,936,996. The passenger receipts 
amounted to £61,501, which worked out at an average of 1°49d. per 
passenger. That, of course, was a very low receipt, but they must 
remember that the railway was only 4} miles long. The gross 
revenue was £63,451, which was an increase of £18,871 as compared 
with the half-year ended December 31st, 1906. The gross 
revenue per mile per week had increased from £469 in 
1906 to £631 last half-year, which he thought was a fairly 
satisfactory increase. The working expenses, including £3,574 
for rates and taxes, had amounted to £42,128. Out of that 
total, £16,191 had been spent in train working, which worked out 
at an average of 2:67d. per train-mile. The traffic expenses had been 
£10,296, ог 16˙2 per cent. on the gross revenue, and lift expenses 
£4,125, or 65 per cent. on gross revenue. The total working 
expenses bad been £495 per car-mile per week, which was quite a 
low figure. The net result of the half-year's working was a credit 
balance of £6,744 18s. 9d., after paying debenture interest. That 
amount bad been carried forward to the next half-year'a account, 
and would be available, together with whatever net profits might 
be earned, towards paying a dividend at the rate of 4 per cent. 
per annum oh the preference shares. With regard to the 
proposed agreement with the Underground Eleciric Railways Co. 
of London, the directors had given a great deal of consideration to 
the matter of constructing the Paddington extension. They were 
by no means sure that the route sanctioned was the best, 
but there was no need to settle the matter at present, as they 
‘had come to the conclusion that it would be wise to postpone 
the commencement of the extension. No doubt a communication 
at Paddington would be an advantage, but what could not fail to 
strike one in connection with a good many of these tube railways 
. was that the burden of construction seemed to have been left 
exclusively to them. He rather thought that the extension of 
their line to Paddington would benefit the Great Western 
Railway even more than it would their line. That aspect of 
the matter required consideration from them, and he hoped that 
at the proper time wben they were ready to tring it forward 
it might receive the consideration of the Great Western Co. He 
could not help thinking that as time went on the suburban traffic 
of the trunk railways would be greatly influenced by the existence 
or non-existence of convenient tube railways within London, and 
that was a matter which he thought they ought to keep in mind 
and which had influenced them to some extent in postponing the 
commencement of the Paddington extension. The company's 
Parliamentary powers did not expire until Aug. 4th, 1909, as regarded 
the purchasing of land, and the end of 1911 as regarded comple- 
tion of work, so that they had plenty of time. What they proposed in 
the agreement was that the commencement of the construction of the 
Paddington extension should be postponed until September 30th, 1908. 
The agreement provided that the obligations upon the Underground 
Co. to construct should remain unaffected by the postponement, 
which enabled the company at any time atter September 30th, 
1908, to give notice to the Underground Co. to proceed with the 
work. The agreement also provided that any deficiency in the 
revenue on the debenture interest and 3 per cent. on the preference 
capital should be paid by the Underground Co. until the final com- 
pletion of the Paddington extension, unless they should ultimately 
: decide not to proceed with that extension, in which case, of course, 
the obligation upon the Underground Co. to guarantee interest 
and dividend would cease. It rested, however, entirely with them 
to decide whether the extension should be proceeded with or not. 
The Und und Co., by the agreement, guaranteed а divi- 
dend of 3 per cent. per annum on the ordinary shares, as well as 
on the preference shares, but the preference shareholders, although 
they only had a guarantee of 3 per cent., were entitled to 4 рег 
ín " the net profits of the undertaking enabled that dividend to 
e pai 

Sir ALGERNON WEST seconded the motion, and the report was 
adopted. 


The Yorkshire Electric Power Co., Ltd. 


THE directors’ report for the half-year ended June 30th states that 
the progress of the company has been uniform, and that a satisfactory 
reduction in the working expenses has been effected, whilst the sale 
of electrical energy isapproximately double that of the corresponding 
half-year in 1906. During the past half-year agreements have been 
made for connecting up 600 Kw. making a total of 3,122 xw. 
to June 30th last. An important agreement has been made with 
Electrical Distribution of Yorkshire, Ltd., to take a bulk supply of 
energy in all districts for which the Distribution Co. shall hold 
electric lighting provisional orders within the area of the Power 
Co. A supply is already being given to the company in the urban 
“district of Gomersal, and it is expected that a supply will be given 
in other districts at an early date. An agreement for a short 
period has also been made to utilise the staff of the Power Co. to 
SEF E and develop the Distribution Co., which will assist in 
rapidly building up an increasing demand upon the Power Co. for 


electrical energy. The directors commend to all shareholders an 
investment ір the Distribution Co., which they believe will at an 
early date be profitable in itself and of great assistance to the 
business of the Power Co. Sir Richard Mottram, J.P., bas, acting 
under medical advice, retired from the position on the board 
which he has held from the formation of the company. Follow- 
ing the course approved by the shareholders at the half-yearly 
meeting in September last, and in order to avoid what the directors 
consider an unnecessary expense, the usual forms of proxy have not 
been issued, nor will full printed reports of the meeting in October 
be sent to the shareholdere." The main items in the revenue 
account are as follows: 


To generation and distribution expenses— 


Coal and coal handling a 7 £1,885 
Oil, water and engine rooin stores.. sé ы m 55 
Proportion of salaries of engineers and officers, shift 
wages, Ke. và T i Е ea 4 1,130 
Maintenunce and repuirs, cost of work done for con- 
sumers, and sundry expenses . ek - a 1,284 
£5,854 
„ management and general expenses - 3 5 >» 1,250 
£6,104 
By receipts— 
Sale of energy .. vis x a E £3,453 
Rentals of meters and other apparatus .. 43 
Work done for consumers .. * ET 1,174 
Transfer fees E id sa ix - is 1 
Sundry receipts .. En a T - 6x 1% 30 
£4,701 
„ balance carried to net revenue acconnt.. wa a 403 
| £5,104 


Mersey Railway Co. 


Mr. FALCONER presided last Friday at the half-yearly meeting, 
held at Worcester House, E.C., and in moving the adoption of 
the report (see ELECTRICAL Review, August 30th, p. 353), he said 
that the progress of the traffic had again been well maintained. 
There was a substantial increase in all classes of traffic. Compared 
with the last balf-year of steam working, the figures were as 
follows :— 

Beason 


; Total 
Passengers. ticket : 
receipts, гехенце; 
Half. year ended December, 1602 (steam) 3. 357, O00 42.646 £29,470 
^ „ June, 1907 (electric) .. 6,686,000 £6,194 £49,502 
Inc. 99 ], Inc. 134 4, Inc. 69 ' 


These figures showed that the increased facilities were being 
appreciated, and were having an effect. The improved resulte were 
entirely due to the excellence of the train service. What was 
more important even than the increased traffic was the fact that 
the districts served on the Cheshire side were developing. They 
had in Birkenhead and neighbourhood, and in the Wirral district, 
a very fine residential district within a few minutes of a great 
centre like Liverpool, which, thanks to the River Mersey, was 
quite removed from the smoke of the large town, and all that 
was required to induce the people of Liverpool more and more to 
reside in the Wirral district was that they might have convenient 
and comfortable means of travelling to and from their work in 
Liverpool. At Birkenhead and around there was a consider- 
able area that was not adequately served by the tramway 
service of the Corporation, and that was just the area 
that this company most desired to develop. The House of Lords, 
in reversing the judgment of the Court of Appeal, had decided that. 
the company were not entitled to run ‘buses as part of their 
business. That judgment was final so far as the powers of the 
company were concerned, but at the same time it was perfectly 
obvious that an important public necessity for a community seeking 
residence in a healthy and attractive district, could not be per- 
manently denied, whatever effect it might have upon the tramways 
and ferries of the Birkenhead Corporation. The interests of the 
public were, after all, paramount in those matters, and he did not 
doubt that sooner or later, if the Corporations themselves did not 
see that the interests of the community were greater than the 
interest of a tramway, powers would be obtained, and the people 
would receive the service they desired. The costa of working for 
the half-year were practically the same as before, and did not call 
for comment. 
The report was adopted. 


Newcastle and District Electric Lighting (o., Ltd. 
—The directors announce the payment of an interim dividend of 
2 per cent. 


Canadian General Electric Co., Ltd.—The directors 
have declared the usual quarterly dividend of 24 per cent. 


Chelsea Electricity Supply Co., Ltd.— The directere 
have declared an interim dividend on the ordinary shares for the 
half-year to June 30th, 1907, at the rate of 4 per cent. per annum, 
payable on September 16th. 


* Belgium. — The balance-sheet of the Société de Ја 
Fabrique Belge de Crayons Electriques, of Liege, for tbe last 
financial year, shows a loss of £3,429. 
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MARKET QUOTATIONS, 


Wednesday, September 4th, 


Latest ve 
CHEMICALS. . Price, ine. or Dace 
a Acid, H ee ee per owt, 57 ee 
a y» Nitric oe ee ee ee per owt. 23J- ео 
а ›у Oxalic .. ee ee ee per owt. 88/. 
а 99 Bulphurio ee LE per owt. 6/6 ee 
a oniac, Bal  .. per cwt. 42J- Бе 
a Ammonia, Muriate (crystal) . рег ton £88 10 ss 
& a 9 oe ee ee per ton £80 ee 
a Bleaching powder ae as per ton 85 10 se 
a Bisulphide of Carbon .. per ton £18 we 
a Borax re és #6 .. рег ton 216 £1inc 
a Copper Sulphate .. ә per ton £30 £2 deo 
a Lend. Nitrate "s 24 per юп 284 du 
a „ White Sugar.. ec ee per ton ee 
а „ Peroxide... per ton £83 е 
а Methylated Spirit. т gal. 9/6 ve 
а Potassium Bichromate, in casks per ib. iu 
a Potash, Caustio (76/80 per ton са 
а ГА Chlorate Р ee per lb. зга са 
а „ Perchlorate s per lb. за. 9 8 
a Potassium Cyanide ée per lb. 714. bë 
a Shellac ee ee ee ae per owt, 920J- eo 
a Bulphate of Magnesia... ee рег ton £4 10 m 
а Sulphur, Sublimed Flowers .. per ton £6 10 HA 
a » Recovered es ee рег ton 25 10 > 
в 15 Lum es T ee per ton £6 ev 
a Boda, Caustio тыш 70% per ton £10 15 2s 
a » стое T 25 ee per lb. аа, ге 
а, stals $», шә ee per ton £3 is 
a Bodium ichromate, casks ee per lb. 8d. А E 
a „ Cyanide (basis 100%) .. per lb. Id. 
METALS. &o. 
b Aluminium Ingots, in ton lots .. per ton £150 aed 
b - Wire, in ton lots .. рег ton 4177 a 
b А Sheet, ір ton lots .. per ton £163 ^ 
p Babbitt's metal ingots per ton #56 to £179 dec. 
c Brass (rolled metal 2" to 12") basis per Ib. а. fs 
егы be (brazed) is ee per lb. 113d Ed. inc 
€ 5 T d drawn). e ee per lb. эва ad. ine 
е „ Wire, basis ec ee per lb. 9a i inc 
с Copper Tubes (brased) .. ee per lb. 1/02 d. inc 
e is » (solid drawn . per lb. 12 34. inc 
д Copper Bars (best selected) .. рег ton P £9 dec 
g Copper Sheet oe m ee per ton £96 £9 dec 
g 90 Rod .. ) a ee per cd pd £9 dec 
e T] (Blectrolytic ee per ee 
в ee Sheets ee per ton £98 £2 inc 
e et Т ee рег ton £91 ee 
е ee 50 H. O. Wire per Ib. 1054 ee 
Ebonite өө eo ee per Ib. 8/8 
f „ Sheet ec T ee рег lb. 8/- 5% 
German Silver Wire oe ee per lb. үң 
h Gutta-percha, fine ec ee регі 5/8 to 6:6 ve 
h India-rubber, Para fine ee per lb. 4/6 to 4/7 dec. 
i Iron, Charcoal meets. ee per ton 218 s 
i „ Pig (Cleveland warrants) per ton en 1/43 dec. 
i n according to sise рег ton From £11 ee 
1 ч Borap, вату oe ee per ton 47/6 to 50]- ee 
$ „ Wire, galvanised No. В .. per ton Es m ee 
о Lead, English Ingo  .. . per ton 115 220 76 ine. 
g ? os Sheet ee ee per ton £20 10 ine, 
m Manganin Wire No. 98 ee өө pér Ib. 8/- ee 
g Mercury F ee oo oe per bot. £6 16 to 47 vs 
d Mioa (in original cases) small .. per lb. sd. to L- ws 
d „ " e medium per lb. 9/6 to 4j- өө 
5 plain castings per Ib: 125 10% dec 
p 9 Й ес 
р T rolled pare toli per lb. to dec 
P [T] [T] strip & sheet per Ib. M5 to dec. 
0 Platinum ee ee ee ‚ өе рет ов, 110/- es 
1 oe se per b ya s 
Steel, Magnet, aco'd'g to deso’p'n рег - 
» " bars ee ал 24 P 
g Tin, Block (English) .. . per ton 2109 10 | 10-дес 
n Wire, Nos. 1 016 .. ee per lb. 9/2 1d. dec 
p White Anti-friction Me 
" White Ant” brand .. ee per ton #45 to £70 £10 dec. 
k Zino, Bh’t (Vieille Montagne bnd.) per ton 38 es 
Quotations supplied by:— — 
a G. Boor & Co. h Edward ТШ & Co, 
ч Thea Bolton А Bons, I 2. k M: Aube Led, 
e ' 
d F. W & Bons. 2 W. T. че LA, 
7 Indie Rubber GP 0254 Tela, 2 Sohan Matthey & Co, Lid 
a f, ‘ 5 0 B б 
Works G., Ltd, P The Phosphor Bronse Co., Led. 
g dames & Bhakspeere, 


United Electric Car Co., Ltd.— For the year ended 
June 30th the directors have declared a dividend of 5 per cent. on 
the ordinary shares, less income-tax, carrying £2,000 to general 
reserve fund, writing off £6,106 for depreciation (including reserve), 
and carrying forward £5,095. 


Prospectus.—Sambas Rubber and Gutta-Percha Co., 
Ltd.—This company has been before the public this week offering 
for subscription an issue of £55,000 (£1 shares). The company is to 
acquire and work concesaions in Sambas (Dutch West Borneo), now 
held by the Cultuure en Handel Maatschappij Siloewas of 
Amsterdam. In addition to the above issue, 60,000 fally-paid 
shares are being allotted in part payment of the puro 
consideration. 


STOCES AND SHARES, 


* 


Tuesday Afternoon., 


Охе of the chief ingredients for imparting stability to prices the 
Stock Exchange still lacks—public demand. The investor is doing 
more, certainly, and putting money into the domestic securities 
with greater freedom. But his buying is cnly noteworthy by 
contrast with the long period during which he has regarded with 
indifference such stocks as Home Rails and other British issues, 
The amount of public demand is yet too slight for it to make 
markets really strong; that they are better at all, however, and 
from whatever cause, is something that calls again for the gratitude 
which has been defined as a lively sense of favours to come. 

. Changes on the week are slight and without much significance. 
A fair amount of business is being done in telegraph descriptions, 
but'eiectric lighting shares are still idle. : 

In the reawskened interest which has rattled the dry sleepers of 
the Home Railway market, City and South London Ordinary Stock 
has been included by reason of tbe yield to be obtained, and the 
prospect of an early increase in the dividend. Two points rise has 
lifted the price to 47, which is, of course, ex dividend. Central 
Londons fail to move, and are what the Stock Exchange terms a 
sticky market. Better prices are quoted for Metropolitans and 
Districts at 40 and 12] respectively. The hope that the former 
company has at last turned the corner is inducing speculative 
investment in the Ordinary Stock. Districts are being bought upon 
the vigorous policy of retrenchment of expenditure. It is now pro- 
posed to reduce the staff by sealing up the middle doors of carriages 


and cutting down the number of attendants upon each train by the 


adoption of doors that can be operated by the passengers and 
platform porters. | 

Buenos Ayres and Belgrano proprietors have been pleasantly 
surprised to learn that their share in the general distribution, 
shortly to be made, will come to more than was at first expected. 
Consequently the price rose үү to 46, which, allowing for dividends 
to come, represents with rough accuracy the figure at which share- 
holders will eventually be paid off. Anglo-Argentine Ordinary 
rallied 4, after their continuous decline, but the Preference lost a 
similar fraction. British Electric Traction Preference are a further 
2s. 6d. lower at 68. The return on the money at this price comes 
to little short of 10 per cent. so long as payment of the full dividend 
is maintained. 

Electricity Supply prices show Brompton and Kensington Ordin- 
ary to be down 1, and the Preference !, both to 7}. Metropolitan 
Ordinary continue falling, and the price has crumbled to 54. The 
one advance is credited to Charing Cross Ordinary, which are up 4 
to 32. Dividend marking accounts for m decline in South Metro- 
politan Preference, while the deduction of the 3s. dividend from 
London Electric Preference has not been accompanied by any 
alteration in the nominal price of 43. 

The advance in the price of coal is giving rise to much uneasiness 
in the Stock Exchange, in regard to all the companies that consume 
coal in any bulk. Gas consumers are rearranging their scales, and 
the railways can scarcely escape being severe sufferers. It is a 
factor that cuts both ways in the case of electricity supply under- 
takings, but the benefits to the latter should outweigh the dis- 
advantages that must accrue from the advance in the price of coal. 

Telegraph Stocks, while attracting a fair amount of business, 
has not altered much in price. The Anglo-American group happens 
to be higher this week, thanks to the recovery in the Yankee 
market. Cuba Telegraphs were lowered 10s. to 7; West India and 
Panama Second Preference shed their 5s. gain of last week. The 
improvement in prior charge stocks of the eastern division is still 
in evidence, Eastern Telegraph Preference hardening a fraction; 
Globe Telegraphs, however, are less firm, and the Ordinary and 
Preference alike have been marked down. 

With 23 per cent. off for interest, Anglo-Portuguese Telephone 
Debenture Stock looks a good investment at 1003 or thereabouts. 
National Telephone prices are motionless. Mysterious hints are in 
circulation about a new Marconi development which is to startle 
the world and boom the price of the shares. We seem to have 
recollections of very similar hints upon former occasions. 

The manufacturing list is so quiet as to call for no comment. 


——————HÉR 


Stock Exchange Notice.—The Committee has ap- 
pointed Wednesday, September 18th, as a special settling day in 
United River Plate Telephone Co., Ltd.— £183,032 44 per cent. 
debenture stock; and provisional certificates (partly paid) for 
£116,368 44 per cent. debenture stock, and has ordered the same 
to be quoted Ín the Official List. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


* Unless otherwise stated, all shares are fully paid. 


Stock А А usiness done А 
Present NAME or Dividends for the last с 8 9 week ended fuse * оу 
Issue. : Share four years. Aug. 27th. Sept За t. Зга, Fall — | per cent 
1908. | 1904. | 1906. | 1906. Highest Lowest. Zs. d. 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Nil | Nil 8 - 8— 8j з — 8 A AN г Nil 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 Nil | Nil 5 % | 85 — 88 865 — 88 Ms 518 8 
660,660 | Anglo-American Telegraph `.. e | Stock | 61s. | 29% 8705 35% — 60 — 63 623 604 I 6 3 0 
8,169,670 | Do. йо do. 69% Pret. .. | Stock | 6 % 6 |6 % | 105 —106 1 CM 106 105} + j 5 12 11 
8,169,670 | Do. do. Deferred Stock 2s. il 4% | 12% | 16]— 178 17 18 18 17% | + 911 9 
50,000 Anci ER Tel., 5 % Mort. Deb. Stock Red. 100 jd . 15954515 101 —104 99 —109 xd Р Ре. T 418 0 
14,000 | Chili Telephone, Nos. 1 to 44,000 5 7 % 8 8 JJ, 8 64 — 7 ха 62— "i хе НЕ * 610 4 
2,097,680 | Commercial Cable Sting. 500 year 4% Deb. Sk. Red. | Stock | 4 „ 149% |4 |4! 92 — 92 — 94 98} 921 T 4 5 1 
16,000 | Cuba Telegraph .. pé. жы сез 10 0 5 % 5 % 5 %% 7— 8 — 7 " és — 3 | 613 4 
6,000 Do. 10 % Pref. v ТЕ эзе s 10 d 10 % 10 % 10 W 157— 1 151— 1 1415 148 * 619 5 
12,031 | Direct Spanish Telegraph, Ord. n 5 4 4% 4 1 8 — 70/- va * 586 
90:000 Do. do: поса PE. 0 4% 4% 4% 4% | 98 xa | 98 101 8) 5 : | 83 3 
, O. Debs " o y 5 — x == ES - EM á 
60,7102; Direct United States Cable 20 3% A ЧУ 48% | 143— 154 148— 1 - T * 6 7 1 
57,000 | Direct W. India Cable, 44 % Reg. Deb., 101 200, R. | 100 48% | 48% | 44% | 44% | 994—1014 99—101 és T * 4 R 8 
1.000.000 Eastern Telegraph, Ord, Stock: MES ек ce it as ee m 10 5 p^. 1321 3 - А. : 
1,896,708 Do. 4 % Mort. Deb. Stock. Red. Stock |4 9,14% |4 % | 4 % | 103 —105 103 —105 1014 103 js 819 1 
800,000 | Eastern Extension, Australasia, and China Tele. 10 79% 7 774, 12]— 13 121— 194 123 ee 5 5 8 
752, 400 Do. 4% Deb. Stock Stock 4 9 4 % | 4 J, |4 95 | 102 — 101 102 —104 E 2% és 8 16 11 
296,400 | East & S. Afric. Tel.,4% Mt. Db., 1 to 3,000, red. 1909 | 100 49% 149% |414 9% | 974—1 974 —1004 А» а Sh. 819 7 
200, 0001] Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 25 4% 4% 4 J, 4 , —100 984—1 A 2 Ж 319 7 
181,127 | Globe Telegraph and Trust es 10 54% | 58% | 54% | 549 | 1 11 10j— 10 P ж. - i 5 24 
181,127 Do. 6 % Pref.. 10 6 16% 6 6 9 | 18$84— 14 184 — 1: 18] 134 — k 46 6 
150,000 orn Northern Telegraph Ca AER M 10 15 % 24 9, | 24% [20% | 84 — 36 84 — 86 T + of 5 11 1 
ifax an ermudas Cable, 4 Ist Mort.) 23 = 
17,000 | Indo-European Telegraph is 25 10 % |13 % |13 % |18 % | 56 — 58 56 — 58 57 56 5 12 1 
$41,380,400 | Mackay Companies Common .. ss $100 w pA 2% | 349% | 66 — 68 66 — 68 « "P 52311 
$50,000, Do. do. 4% Cum. Pref. .. $100 — [4 tis 4 % | 67 — 69 67 — 69 Е 5 15 11 
127 | Marconi's Wireless Telegraph .. 1 Nil | Ni Ni ЭЯ — 5 — 1 * ne Nil 
ae Monte үш терн Co., Ltd. Ord. crt ! В 4 : 2$ о % 25 H— | i its ВР 5 : y^ A 
U О. е es eumd es . 
9,225,000 | National Telephone, Pref. Stock a 100 6 16% 6 16 9% | 106 —108 106 - 108 107 1 811.1 
2,225,000 Do. do. Def. Stock Р 100 5 15 5 % | 58% | 106 —107 106 —107 106 105, 418 6 
15,000 Do. do 6 % Cum. Ist. Pret. 10 6 6 66 11 — 18 11 — 13 $4 ive 412 4 
15,000 | Ро. do. 69% Cum. 2nd Pref. .. 10 6 16% [6% 5 % 10 — 19 10 — 12 10 | .. 4 3 4 
250,000 Do. do. 5 % Non-cum. 3rd P., 1 to 250,000 5 5 |5 T 5 |5 % 51— 54 5}— 54 $4 is 4 10 11 
2,000,000 Do. do 3 Deb. Stock Red. .. | Stock | 84% | 3} 84% | 34% | 96 — 98 96 — 98 964 Sl. og 
1,689,598 Do. do. Deb. Stock Red. 100 |4 ф 4914914 9% | 101 — 108 101 —108 102 rA 818 1 
179,813 | Oriental Telep. and Ele 1 to 171,504, fully ‘paid . 1 64 604% 17% 17% ц— 1 13 155 4 5 110 
50,000 Do. do. do. 6% Cum. Pref.. 1 6 6 6 , 16% Um 1 id— 1 $4 š 411 5 
100,000 Do. do. do. 4 % Red. Deb. Stock . 100 e . 149% 14 — 91 — M à 4 5 1 
100,000 | Pacific & European Tel., 4 % Guar. Debs., 1 to 1 ,000 10 4% 4% 11% | 97 —100 97 —100 А 400 
11,8839 | Reuter's - A 8 5 5 5 5 7 — 8 7 — 8 " 5 0 0 
60,000 Telephone Co. of Egypt, 44 ps Deb. Red. 100 ae .. | 4% ste 98 —101 98 —101 3 491 
8,167 | Submarine Cables Trust . Cert. |6% 16% 16 $ 6 127 —180 127 —130 24 412 4 
80,000 | United River Plate Telephone -- 5 8% 88 8 X 63— 7 67— 71 xd 4 5 10 4 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 % 5 5 5 — 5 — 5 Y 4 10 11 
15,60^1| West African Telegraph, Shares : 10 4 9 | 449% 149149 | 10— 1 10 — 1 25 816 2 
30,008 | W. Coast of America, 1 to 30,000 & 53, 001 to 58, 008 2 Nil Nil | Nil | 28% là— 1 là— 1 Р 812 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 414497 —100 97 —100 $4 400 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,990. . T 10 1 Ф 7 17. Si 18 — 13} 13 — 133 13% 13 5 8 8 
800,000 Do. 4 % Deb. Stock Red. 100 4 4% 4 4 9 | 100 —108 100 —109 - 817 8 
88,8921 | West India and Panama Telegraph .. А 10 Nil | Nil | Nil | Nil * * h- T Nil 
84,563 Do. do. 6% Cum. Ist Pref. 10 7 t 6 9, | 695 | 8 96 і 7 d- "là 10 5 9 
4,660 Do. do. 6% Cum. 2nd Pref. s 10 Nil | Nil! Nil | Nil 6 1 — 4 T Nil 
80,0007 Do. do. 5% Debs., Nos. 1 to 1,800 100 eee Se 5 | 99 —102 99 — 102 ed 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
260,007 Do. Cum. Put. А '1 to 960,007 n 5 549 | 5395 | 54% 53 6 — 6i 534— 65 64 6 — 4 811 
966,600 Do. T€ 6 % Deb. Stock, 1888 | 100 6 66 6 181 —184 181 —134 sx es Я 1 49171 
285,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock .. | 100 5 5 15%! 6 $ 102 —106 102 —106 vs 5% : 415 8 
890,000 rr! O E d 1 |17 20 % |90 — 4 8 4 Pi E 500 
100,000 Do. do. 69% Cum. Pref., 1 to 100,000 T 1 6 6 s 6% lá— 1 1 1 25 s 8 18 10 
88,000 | British Aluminium, Ord., 2,001 to 40, 000 i 5 -- |1 7 7 96 41— 41— 538 5} 618 4 
40,000 Do. do. 1 95 Cum. Pref. .. 5 Nil | 7 79 7 5 — 5 — p da 678 
20,000 Do. do. «А 6 , Cum. Pref. 5 Nil | 6 6%16% 41— d- 25 M 614 8 
20,000 Do. do. E: (Funding Certs. 5 .. [4 & 4 26 4 81— 4i 4 „© $s 414 1 
000 Do. ac 5 4, B Eh. Deb. Stock Red. ds 590515 5 96 A 100 6 100 9 1013 “+ М Hu т 
Do. even 8 А р a 2 — — T "S x 
400.000 British Sains E. E Def. Ord. Stock .. 100 6 | 6 6 b 6 96 | 197 —182 127 —132 HS - 4 10 11 
800,000 De. 5 % Pref. Ord. Stock S 100 59515 5 6 110 —114 110 —114 113 112 479 
800,000 Do. 5 % Cum. Perp. Pref. Stock v 100 5 |5 % [5 Ф 5 103 —106 108 —106 106 X 414 4 
288,000 Do. % 1st Mort. Debs., 1 to 6,250 . 40 44% dé 4 100 —108 100 —108 са T 92 47 б 
220,000 Do. 4$ % Vancouver Power Debs., 1 to 2 ‚200 100 4$ 44% | 48% 100 —103 100 —102 100} 100 des 48s 3 
189,901 | British Electric Tractor : 10 6% 169% 3 5 il ?9à— 26 — 61 45 / 42/6 са Nil 
161,437 Do. do. 6% Cum. Pref. .. 10 6 6 Hi 6 6 5 — 7 — ex — 814 1 
1,449,653 Do. do. 5 % Perp. Deb. Stock .. | Stock | 5 % | 5 5 | 5 100—108 100 — 103 1 By 417 1 
410,178 Do. do. 44 % 2nd Deb. Stock Red. | 100 .. | 44% a Y 78 — 81 78 — 81 5 11 1 
100,000 British Insulated and Helsby Cables ; 5 во | во |8 10 im d — 1 7 6 17 11 
100,000 | Do. do. 6 % Cum. Pref. 5 [695,6 75 | 6 76 dra = 6% 53 418 0 
500,000 Do. do. 44 % 1st Mort. Deb. 'Red.. 100 ds de % 101 —104 101 — 104 P 467 
912,000 | British e x er шон; 85 200 r 100 96 | 49% | 449 % | 87 — 91 85 — F9 xd NS 4 18 11 
British Westinghouse e an : Я ar 
400,000 | { g 275.001 te E) 5 6 % Nil| Ni] .. | 1— 1 1— 4 Nu 
1,016,853 do. 4% Mort. Deb. Stock . 100 4%|4%|4%4%| 69 — 64 59 — 64 : 6 5 0 
50,000 tBrowett, Lindley & Co., ex £1 Nil | Nil} Nil Pa m — pm 23 Ea xd Nil 
50,000 || Do. do. 8% Cum. Pref... £1 Nil | Nil | Nil] .. 14/6 to 15/6 14/6 to 1 : m Nil 
105,781 | Brush Electrical Engineering, Ord., 1 to 1%, ‚781. 2 Nil | Nil | 24% | Nil — d : | 2 Nil 
150,000 Do. do. Non-cum. 6 %, Pre is 2 6 |6 6% Nil — 1 сс | Nil 
125, 0001 Do. do. 44 © Perp. Deb. Stock .. | Stock 44% 4 4496 d 88 — 91 $e ER 4 18 11 
125, 0001] Ро. do. 4 x Perp. 2nd Deb. Stock.. | Stock | 44% | 4 44% 71 — 74 zs y 6 171 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 3% 14% 38 a 4 86/8 y 88 7 
40,000 Do. do. A 6 % Cum. Pret., 1 to 40,000 5 6 < 6 7 6 4 dr 4i— 3% К 5 14 8 
21,500 Do. do. "B" do., 1 to 27,500 5 6 6 6 6 441— | Sa 5 14 8 
18,200 Do. do. 5% Deb. Stock 100 5 5 5 e 5 5 106 —115 | 1 4 611 
190,000 Do. do. 5 % 2nd Deb. Stock 100 590615 5 5 100 —108 vs E 417 1 
187,610 | Calcutta Trams, 1 to 187,610 5 6 18 8% | 8 % d- 8 155 — 5 17 
80,000 Do. 59% Cum. Pref., Nos. 1 to 29,890... 5 БЕ - 15% 5 — bà ʻi — 410 11 
850,000 Do. 44 % 1st Deb. Stock.. 100 dt 2% 4496 | 44 102 —106 és 24 4 411 
86,000 | Callender's Cable Construction shares 5 |124% 1 15 % |16 %- ү s n 700 
40,000 Do. do. 6% Cum. Pref. 5 §% 15 5% 5 2 5 oe ix 4 611 
800,000 Do. do. 44% Ist Mort. Deb. » Stock Red. Stock | 44% | 44 14% 44 pe ans PME NM 4 8 4 
491,922 | Cape E Trams., 1 to 491,222 т 10 |5 96 il vu — үа 8 3 Nil 
450,000 Castner-Kellner Alkali, 1 to 450, 000 49 |4 6 8% | 14— 1 ns 25 6 111 
224,988 Do. do. 44% Ist Mort. Deb. Stock 100 44% | 44 43 M 95 —100 Д6 РА 410 0 
911,568 | Central London Railway, PNE Stock “> Stock | 4% | 4 4 4 71 — 75 713 ss 5 9 7 
544,216 Do. do. 4% Pref. Stock .. Stock |4 96 | 4 4 4 89 — 91 s ЕР 47711 
544,316 Do. do. f. do. Stock | 4 4 5 4 á 58 — 66 is EN 7 210 
1,480,000 | City and South London Railway Stock 5 3 1 4 44 — 46 472 +2 4 а 7 
65,000 Crompton & Co., eg X iat Mort. Rog % % | 5 M— 9 НИ " 704 
ort. 
100,000 900 ot 4100, and ol to 11.000 dr iy to} 5 „5 „5 65% 94 — 91 +1 | 6 20 


1 A period of nine months. 
Continued om next pade.) 


1 From Manchester Share Liat. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Prese А Closi Business done | Rise +{ Present 
NAME. 9 N Quotations | week ended | or | Yield 
Issue. Share. nat опг уваги, Sept. 8rd. | Sept. 8rd, 1907. | Fall — | per cent. 
= * 1908. | 1904. | 1905. | 1906. Highest Lowest. £ s. d. 
260,000 | Dick, Kerr & Co., 1 to 260,000 . i 1 „ 10 % 10 96 s 92 ; 
806,000 Do. do. ' 695 Cum. Pref., 1 to 305,000 ыз 1 6 6 16 э 1 
294,150 Do. do. 44% Deb. Stock xk 100 Н. 44% | 4à 4% Аз Af 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 |5 6% | 6% |6 .. к | 5 
69,987 Do. 6% Pref. between 1 and 60,000 10 6 6% | 6 6 96 as 9 110 
90,261 | Edison & Swan Utd., A” shs., £3 pd., 1 to 99,261 b N 2 4 gs 225 
17,189 | Do. “ A" shares, 01—017,189 — .. 5 N 44 е гае 
819,475 Do. 4% Deb. Stock Red. 100 1004 4% | 4 р МЕ 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 5 15% 5 5 „ 2 Nd 
112,100 | Electric Contruction, 1 to 112,100 3 |4 Nil | Nil | Nil v — à NU 
91,990 Do. do. 7% Cum. Pret., 1 to 81,890. . 2 7 7 $ 7 Nil ee 617 8 
25,000 | General en Co. (1900), Б % Cum. Pref. 10 4 5 5 b т 4 4-5 
200,000 Do. 4% Mort Deb.. Stock | 4 4% | 4 4 es 20.0.0 
78,000 Gt. N. & City Rail. Pref. Ord. “Ал 4%, 1 to 78,000 10 8 4% 14 4 T 330 
96,000 | Greenwood & Batley, 7 % Cum. Pref. : 10 7 7 Р 1 $ 1 js А 11.3 
80,000 Do. do. 5% Mort. Debs. - ..| 100 59545 5 6 ы 3 
200,000 | Henley's (W. T. ), Telegraph Works, Ord. .. m 5 [15 9 |15 95 | 15% [15 d ee . E 
900,000 Do. 44 % Pref. 5 | 48% tip 44% 4 i d 5173 
150,000 Do. de 43 % Mort. Deb. Stock Stock | 44% | 4 4 — 1064 `$ ee 89 9 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. 10 10% 5 10% 10 — s T T Nu 
87,500 Liverpool Overhead. ilway, Ord. ni 10 18% | M Nil | N 4— . E 9 11 1 
10,000 f Do. Pref., tuny paid eit 10 5 5 65 % 5 7 — + 1 2.079 
600,070 | London Пе] Trams (1901), 1 to 50 007 T. 10 8 m 6 3% | 8 — e i o 
899,990 Do. 008 to 100,000 10 8 6 895 | 8 64 — zm іе 8 
125,000 Do. do: 5 X, Cum. Pref., 1 to 125, 000 10 5 | 5 5 5 71— > T : i 
1,381,000 Do. do. 4 % 1st Mort. Deb. Stock 100 4%|4% 4. 4 8 — d Е —2 n 0 
814,016 | Metropolitan Electric Trams., Den m 1 Nil | Nil | Ni N h- E "E - pe 
500,000 do. 5 €, Cum. Pref. .. 1 5 5 5 5 vi - T tidal 
850,000 Do. do. 4) % Deb. Stock Red. | 100 .. | 48% | 44% | €4 94 — v T is n 
300 Poe Pot ‚6% Cum. Pref., 20,001 to 50,000 р б g p & : ra ws EX as 210 S 
; otteries TC. .. Р VO. (wx > — vx ee jo 
245,500 53 5 % Cum. Pref. T “+ = 1 8 4 5 5 | 5 4— ay T site 613 4 
945,000 4} ©, Deb. Stock ..| 100 44% | 44 50% 4 95 — 98 "m - P Н " 10 
37,850 Teer ошен and Maintenance . 12 20 % [15 15 15 81 — 83 83 314 sa 
150,000! 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 |4% | 4 t% 4 994—102} а К — | 818 1 
599,200 | Undergd. E , Lon., 5 ꝙ Profit Shar. 8. Nts. үз T we 5 | 5 6 55 — 58 «i T e 814 1 
66,666 | Willans & Rowen, i to 80,000 & 80,001 to 116,666 5 8 T Nil| Nil x. d- ii 21/6 s T Nil 
66,666 Do. 69% C. P., 80,001 to 80,000 & 125,001 to 141,666 5 6 Nil] Nil — 4 js T és Nil 
246,574 Do. 4% 1st Mort. Deb. Stock - 100 4% 44% 4% | 76 — 80 yo ds ne 5 0 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 «s 5 5 % % X 4t— 41— ia b 49 
70,000 Bo. do. 44% Ist. deb. stook .. | 100 Ts 444% d % | 98 100 98 Zio 3e 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10 % 110 % [10 10% G E a st ks — i 6 18 
10,202 Do. do. 7% Cum. Pref. 5 im iX 7 1% 7— e 71— ws — 4 410 
836,876 | Central Electric Supply 4 «X, Guar. Deb. Stock .. | 100 4 4 1% |4% | 9 —102 99 —101 - 818 6 
80,000 | Charing Cross and Strand Electricity Supply Р 5 89% |8 % 5% 5 X — — 4 T e +$ 650 
80,000 Do. do. do. 44 % Cum. Pret. 5 qs Hi 44% nh — 4 — ха | 80/- 5 9 1 
80,000 Do. “City оак. 4 с Prf. 5 4 44% | 4 * — 8 8 e 6 00 
427,400 Do. do. 4% Deb. Stock 100 4 Y. 4 96 4% 95 — 98 95 — 98 418 
49,486 | Chelsea Electricity Suppl Ord. E 5 6 6 Фф dé 8— 4 8i— 4i - 5 511 
175,000 | Do. % Deb. Stock Red. | Stock % | 44% | 44 % | 101 —104 101 —104 Ks 46 71 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5 2 6% | 6 à 6 * 9 — 10 9 — 10 уы 6 00 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 6 6% | 6 6 | 10j— 113 10j— 114 2 5 2 2 
40,0001 Do. 5% Db. Stk. , Scrip. (iss. at 115) all pd. 85 5 159% |5 5 9 | 121 —124 121 —124 vs 408 
800,000 | Do. 44% 2nd. Db. Stk., Prov. Crts. » all pd. 100 ag 4395 | 4 * — 99 96 — 99 974 4 10 11 
9000 Mac of puruen теа Power, "eur UM P : T EI : H * — 5 44— : - : 0 0 
40,000 | County of London Electric Lighting, Ord. 1—10,000 10 4% | 44% 5 % | X — 8 7 — 723 - 6 5 0 
40,000 Do. 8 % Pref., 40,001—60,000 10 6 6% 6. |6 95 | 10j— 113 104— 114 = ы p. 568 
400,000: Do. de. Deb. Stock S ax 4 35 as 106 —109 106 —109 а | {421 
400,000 Do. do. Qnd. Deb. Stock .. | Stock | 4 4 4 5 94 — 97 04 — 97 952 2 os 412 9 
80,000 Edmundson’s Electric бу ration, Ord. Shares . 5 7 7 4 Nil - 1 | 1 vs is Vs 11 oe 
80,000 Do. do. % Cum. Pref. А 5 6 |6 6% 13 1 2 1j— 2 m es om 710 0 
850,000 Do. do. 5 96 1st Mort. Deb. Stk. 100 5% 51% 5175 d 16 — 81 76 — 81 a е" s 511 1 
10,000 | Folkestone, 1 to 10,000 . $5 ; b 54% | 5 54% 4i— 5 4i— d С E ; b 2 1 
10,000} Do. 5 €, Cum. Pref., 1 to 10,000 ne T 5 es . 5 % 5 5 — 5 5 — : 41011 
19000 ü eu iud 1st Deb. Stock А m is 100 115 HA 9105 a $6 — ш 96 — "m i : n 3 
18, ove, 1 to Де — — v 
21,000 Kensington and Knightsbridge Electric Ord. , 5 1 12 10 % 110% ot 91 st af ae 5 8 1 
90,000 Do. do. do. 4% Deben. Stk. | Stock | 4 % | 4 4 4 91 — 97 91 — 97 is 2 6 
5 ron Electric Supply Corporation, Piu "de 5 у: A 2 4 Н ^ 18 ! — 14 i $5 : Я д 
7 e „ — [cm X ae 
874,895 Do. do. 4% Ist Mort. Deb. Stk. i Red. Stock 41 4 44 92 — 95 90 — 90 —2 416 9 
200, 000 Metropolitan rie — 1 to 100,000 . ae 5 $ 10 9% [10 8 i 63 6— 6 5 — i 6 13 4 
76,121 Do. Cum ef. 1—71,106 T 6 5 4 % | 44% 44— 61 41— 5} T Р 4 5 9 
220,000! Ро. i o Ist Mort. Deben. Stock T s 4 Ф 44% % 108 —107 103 —107 105} 105 , 441 
250,0001 Do. 34 % Mort. Deben. Stock Redem. | Stock % % 87 — 92 87 — 92 "n Ay ee 816 1 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 | 44% | 44% | 4 % 95 — {8 96 — 98 T 4 11 10 
67,991 | Newcastle-on-Tyne А : 5 8 2 8 5 8 % | 8 63— 7 64— 7 514 8 
15,000 Do. 5 % Pref., 1 to 75,000 a o. 5 |5%|5%|5% 55 5 — 53 5— 54 4 10 11 
10,852 | Notting Hill Electric Lighting .. А - Яр 10 6 96 | 7 96 | TAS | 71% 11 — 12 11 — 12 650 
20,000 | Oxford, 1 to 96 and 407 to 20,310 T bs l. 5 64% 17%17% 17 5j— ЄВ. 5j— 68 és 5 910 
50,000 Do. 4% Deb. Stock .. ..| 100 4% 4 % 49% |4 95 —- 97 95 — 97 426 
40,000 | 8t. James’ and Pal! Mall Electric Light, Ord. .. . 5 |14496 [144% [124% |10 a 91 d- 8 514 8 
20,000 Do. do. 7 % Pref. 20,081 to 40,060 5 7 7 & 7 7 — 1 7 41411 
150,000! Do. do. 8) Y Deb. Stock Red. .. | 100 84 8) 8 9 — 9 86 — 91 8 16 11 
13,0 Бадеа Markets Electric cepe Ord Б. "P m і % : : : 1 i a 780 ; s 6 a $ 
, 0 
65,000 South Т. London rn Supply, . is 5 8 5 4 4 8 2— 2— "E 600 
ts South Mer Elec. Lt. & ower, Or 4 Pn ja d ee ! EE T 15 a ; &— A i 1 - А i 8 
1 9 e AE x • . 
200,000 Do. do: 47 X let Deb. si. 10 43% a | ag | ed 100 —106 100 —108 У 415 
80,000 | Urban Electric Supply, £ Ord. .. 5 5 | 6 6 b 1 21 là— 2 ET 11 2 0 
50, 000 Do. do. 5 % Cum. Pref. 5 5% | 5 5 5 2— 8 2— 8 ‘a 8 6 8 
200,000 Do. do. 4496 Ist non Db. Stk. Red. 100 .. | 4à 44 44 94 — 97 - 91 — 97 . 412 9 
110,000 Westminster Electric Supply, Ord. : 5 |1359 [14 % |18 & 12 84— 8b— 94 ‘ss 6 6 4 
81,279 Do. do. 44 95 Cum . Pref. 5 b 65 5 44 5 — 6 — 54 © К 4 110 
(Original 5 %—Red. to 44 % from Bist Dec., 1906) 
* Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool 8tock Exchange. 
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A METHOD OF DETERMINING THE 
LEADING DIMENSIONS OF LARGE AND 
HIGH-SPEED CONTINUOUS-CURRENT 
DYNAMOS. 


By Н. M. HOBART, M. Inst. C. E, and A. G. ELLIS, 
Assoc. A. I. E. E. 


THE principal considerations which enter into the deter- 
mination of the leading dimensions of continuous- current. 
dynamos are the limits of commutation and heating. In 
large and high-speed dynamos, especially for large rated 
outputs associated with high speeds, the commutation pro- 
blem is the most difficult, while that of the losses and 
heating is less important. The heating can well be dealt 


22 — — — with in large high-speed machines by the employment 
21 A eee EI of forced draught. Immediately connected with these 
71. a AI limite and the proportions of the leading dimensions are 


ге 
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in ampere-turns per pole). The method described in this 
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the number of poles and the armature strength (expressed 
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Fic. 1l.—CuRvE SHOWING THE VALUR OP “к” IN THE FORMULA 


9811111 = 
11 eee eee eee P шт 
1 1 ES g . 
P | 
179 NN article embodies a general relation between the leading 
178 л Г В П а Е 6 

Pocatello le ek oka dimensions, armature strength, number of poles, rated output 
x TEA TT Гү and speed, and the commutating quality. The latter is 
oe PRRs expressed in terms of the reactance voltage per segment. 
174 For the purposes of the present investigations the 
178 -HAHH HHH reactance voltage is determined by the following short and 

= convenient method? 

а UE 99 б ; 
I rmature reactance per pole— 
169 АЕ = KA,RFx105 
108 ot LN where А, = armature gross core length in cms. 
166 EEC NAN se тагы d ош. 
195 1 K zu co-efficient having ап average value of 04 
IST T DE Y ЗА ПЫ ПШ ELT but decreasing slightly as the ratio A,'r i ghown 
163 РА but ecreasing slightly as the ratio A, т increases, as shown 
1 B TTT т When the 1 5 9 is loaded with a current of 1 amperes 
160 кшш нини нин иш the reactance voltage is equal to— 


a Fea . pie a trae NU Өс 


= COPPER (G.M.B's.). 
Ave. 1 2 6 7 8 9121314151619 20 21 22 23 26 27 28 2930: 


LX €) for multiple-circuit windings, 


and 2 x Q for two- circuit windings, 


£00 
e where P — the number of poles. 
97 The approximate expression for the reactance voltage Е v 
ве N аа 
8r ES RV = 0:8 x 107? РА, R x armature ampere-turns per 

~ le, or 

83 pole, 
82 UYI N | R V = 0:8 x 1079 A, R x total armature ampere-turns. 
Br 222 In these expressions the mean value of 0:4 has be»n taken 
2 for K. If greater exactness is required, the values from the 
RE curve in fig. 1 should be employed. 


* See Electrician, Vol. 57, p. 6, 1906. 
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The expression is only correct for windings with but 
one turn per segment. For windings with two turns per 
segment the result should be multiplied by two. It is, 
however, exclusively to windings having one turn per seg- 
ment that the present considerations relate. It will be 
seen from the formula that the principal factors in the 
reactance voltage are the number of poles, armature groes 
core length, angular speed and armature strength. 

It is thus evident that for a given number of poles р, a 
given armature strength, and a given speed R in revolutions 
per minute, we may plot the reactance voltage as a function 
of A,, the gross core length of armature. | 

Let us apply the formula to the case of six-pole machines 
for a rated speed of 1,000 revolutions per minute. 

We have P = 6, 

R — 1,000, 
and the expression for the reactance voltage becomes 


RV =0°8 x 6 x 1,000 x A, x armature strength x 107°, 
= 4,800 A, x armature strength x 107%. 


In fig. 2 we have plotted the reactance voltage against 
the armature gross core length A, for five different values 


i el ES 
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Fig. 2.— RRAOTANcR VOLTAGE Curves РОВ 6-POLE 1,000-B.P.M. 
DESIGNS FOR VARIOUS ARMATURE STRENGTBR. 


of the armature strength, viz., 2,000, 4,000, 6,000, 8,000, 
and 10,000 armature ampere-turns per pole. 

The lowest of these five curves, which represente designs 
with 2,000 armature ampere-turns per pole, is, except toward 
the left-hand end, closely represented by the expression 


Reactance voltage = 0:096 x Ah. 


As a matter of fact, the curves in fig. 2 are plotted with the 
varying values of K corresponding to the curve in fig. 1, 
whereas the numeral 0:096 is based on the meun value of k, 
namely, 0:4. Hence, for the low value of 4,—1.e., for the 
left-hand ends of the curves of fig. 2, where the ratio of A,[r 
becomes emall—the reactance voltage is some what higher 
than is given by the formula 


Reactance voltage = 0:096 x Ay. 
In fact, for the limiting (and imaginary) case of a wwachine 
in which the gross core-length is equal to zero—ze., in 
which А, = 0—there is still, for a given armature strength, 
a certain reactance voltage due to the inductance of the end 
connections. This is the reason why the curves in fig. 2, 
instead of approaching zero with decreasing values of A,, cut 


* The curves in fig. 2 are based on appropriate values of x 
obtained from fig. 1 and not on the mean value of x. In order to 
obtain the value of \,/r the further assumption has been made that 
there are 150 armature ampere-turns per cm. of gap periphery. 
The influence of this additional assumption will be discu at a 
later stage. The assumption is only necessary when, in the formula 


Reactance voltage = K X \ X R XF X— x 10-8, 


we wish to employ the precise values of к given by the curve іп 
fig. 1. When, for x, we substitute the mean value of 0°4 we may 
plot fairly correct equivalents of the curves of fig. 2. Before, how- 
ever, we can assign a diameter to each curve as shown in fig. 3, this 
assumption as to the ampere-turns per cm. of periphery must be 
made. The curves plotted from the formula—- 

Reactance voltage = K ^, R X armature ampere-turns per pole, 
would have differed from those actually given in fig. 2 in that 
they would, if extended, have all passed through zero, whereas the 
curves in fig. 2 cut the axis of ordinates at points appreciably above 
zero. These considerations are more fully set forth in the 
immediately following paragraphs, and this footnote has been 
inserted merely to save the reader from undue concern regarding 
inconsistencies for which, in the end, he will see the justification, 


the axis of ordinates at pointe considerably above zero. 
While it has been desirable to recognise this in plotting the 
curve in fig. 2, it is quite needless for the designer unduly to 
burden his mind with the fact, since the reactance voltage 
is not a quantity of such a definite nature as to be 
susceptible to very accurate predetermination. Thus, 
for general purposes, the reactance voltage for a given 
armature strength (in ampere-turns per pole), and for a 
given speed and number of poles, may be taken as directly 
proportional to M). | 

In order to plot the curves in fig. 2 on this more exact 
basis, а certain value for the armature ampere-turns per 
centimetre of gap periphery had to be assumed. The fair 
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Fic. 3.— КЕАСТАКСЕ VOLTAGE CuBVES FOB 6 POLE 1,000-в.р.м. 
DESIGNS FOB VABIOUS DIAMETERS. 


value of 150 armature ampere-turns per centimetre of gap 
periphery was taken. Thus, for the curve for 2,000 arma- 
ture ampere-turns per pole (6 x 2,000 = 12,000 ampere- 
turns for the entire periphery), the gap diameter is obtained 
as follows :— А 


— 12.000 . 25-4. | 
150 x r 


In the same way the gap diameters for the other curves 
are obtained, and from these the values of s, the peripheral 
speed in metres per second, and of r, the polar pitch in 
centimetres. 

Thus EDU x TP = 0:595 x р, 

. 60 100 


x xD 


and r= = 0°525 х D.“ 


These values are brought together in the following table :— 


— — 


| | з | т 
Ar каше иеп ка! 8 sis (Peripheral speed (Polar pitch at 
por pole, in centimetres.) | A Becond аш тета) 
олш ee Ee NE [бе ным жынсы ЕУ m 
d 10,000 127 | 67 | 67 
8,000 102 53 53 
6.000 76 40 | 40 
4,000 51 26 26 


2,000 25 13 13 


| 


To plot апу one of the five curves of бр. 2, say the curve 
for 6,000 armature ampere-turns per pole, it has merely 
been necessary to proceed as follows :— 


ry T | \,/т | | K (from fig. 1). | NONO 2 
EE ал ы s 

10 , 10 025 0 525 | 38 

a 0 50 044 ` de 

30 4 | 075 042 91 

40 40 , 100 | 0:39 10 


50 40 1°25 038 13˙9 


— — 


The other curves are similarly derived. | 
It must be understood, however, that the armature 
ampere-turns per centimetre of periphery is a quantity for 


* For 6-pole 1, 000-R. P.. designs, the value of т in centimetres 
happens to be equal to the peripheral speed in metres per second. 
This would, of course, not be the case for other numbers of poles 
or speeds. 
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which widely varying values may all lead to good designs. 
Thus, instead of Ше “ fair ” value of 150 armature ampere- 
turns per centimetre, 125 or 175, and even more widely 
diverging values, might, in a given case, be employed, the 
magnetic flax being in the one case proportionately greater, 
and in the other case proportionately less.“ 

Thus, instead of designating these five curves as corres- 
ponding respectively to 2,000, 4,000, 6,000, 8,000, and 
10,000 armature ampere-turns per pole, it is preferable to 
designate them as a, b, с, d, e. It vill be more con- 
venient on the diagrams to denote the lines for armature 
strengths of 2,000, 4,000, 6,000, 8,000, and 10,000 ampere- 
turns’ per pole, /, b, c, d, and e respectively. In the 
present investigation we are exclusively concerned with 
machines of rather large rated outputs, these rated outputs 
rarely lying outside of the limits of 250 Kw. ав a minimum 


Апреле Ans her Cm of Armature ltryehery 
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> Fated Oubput in Ants 
Fic. 4.—CurRVES SHOWING SUITABLE ARMATURE AMPERE-TURNS 


PER CM. OF PERIPHERY FOR CoNTINUOUS-CUBRENT MACHINES 
ков 500 VOLTs. 


and 1,000 Kw. as а maximum. For this range of rated 
outputs, a loading of 150 ampere-turns per centimetre of 
gap periphery is a sufficiently representative value for our 
purpose. On the basis of this value, and for a design with 
a given number of poles, a definite diameter is associated 


TABLE I.—VALUES OF 7 FOR VARIOUS CURVES IN Figs. 3 AND 7, 
AND FOR VARIOUS VALUES OF ARMATURE ÁMPEBE-TURNS РЕВ 
CENTIMETRE OF PERIPHERY AT AIR-GAP. 


Value of Т for curves. 


Amp.-*urns 
per cm. of 
periphery. a b € d € 
0 40°0 60:0 80:0 100°0 
110 153 36:4 54:5 728 91 0 
120 167 33:4 5070 66 7 838 
130 154 30 8 46 1 61:5 769 
140 143 28°6 42°8 57˙2 71:5 
150 13:3 26:6 40 0 533 667 
160 12:5 250 37:5 50:0 62:5 
170 118 23 6 353 470 58:8 
180 111 22:2 33˙3 444 55 5 
190 10 5 210 31˙6 42 1 52 6 
200 10 0 20:0 30 0 400 50°0 
XP e NR 
a S 60 


with each armature strength. Thus, for six-pole designs 
with 150 armature ampere-turns per centimetre of gap 
periphery, curves a to e have the values for т and р, whic 
are written against them in fig. 3. If, furthermore, the 
designs are all for a rated speed of 1,000 r.p.m., i.e., if we 
have 

R = 1,000, 


* The values of the armature ampere-turns per centimetre of gap 
periphery increase gradually from very small values in machines 
of small capacity or size, up to well on toward 200 in very large 
machines, and would often be higher still for low-voltage machines 
of large rated capacity. (See fig. 4.) 


then values for s4, the peripheral speed of the armature, 
may also be written against the curves, as bas been done in 
fig. 3. 

In the interests of arriving at a method of continuous- 
current, dynamo design, which shall permit of obtaining a 
broad and well-balanced understanding of the influence of 
the most important factors, it is not only justifiable but 
essential to make assumptions such as this of 150 ampere- 
turns per centimetre of gap periphery, notwithstanding a full 
realisation of the fact that widely-diverging values of this 
quantity must often be substituted in the process of working 
out individual designs. In certain instances a reference to 
Table I, showing values of r corresponding to curves „ 
to е for other armature loadings than 150 ampere-turns 
per centimetre of gap periphery, is convenient. In tle 
actual detailed designing of particular machines it is often 
useful, for the purposes of preliminary assumptions, to consult 
the curves of fig. 4, in which fair representative values of 
the armature ampere-turns per.centimetre of periphery for 
500-volt machines are plotted as a function of the rated 
output in kilowatts. 

The curves of fig. 4 enable us readily to correct the 
reactance voltage values as taken direct from the curves. 
Thus, for the case of a design employing only 100 ampere- 
turns per centimetre of gap periphery, the reactance voltage 
for a given pair of values of р and Ag will be only 


o x ordinates to curves in figa. 2 and 3. 


150 
(To be cantinued.) 


REVIEWS. 


Electricity in Mining. By Sypney F. WALKER. London 
and New York: Harper & Brothers. Price 98. net. 


À few years ago the number of works on mining matters, 
in the shape of either text-books or practical treatises, could 
easily be counted on the fingers of one hand. Since the 
advent of electricity, however, commonplace mining has 
been raised to the status of a profession, and the position of 
“colliery electrician" is becoming quite а respectable 
appointment ; and a number of works have been published 
on mining matters, that now before us being the latest on the 
electrical branch, if one may so call it, to be placed before 
the mining public. We are told in the preface that “the 
author has been engaged for the last thirty years in the 
practical application of electricity to mining work. . . . He 
claims to have had a very large share in making the position 
held by electricity in mining work at the present time; and 
in the following pages he has endeavoured to give mining 
engineers, mine managers, and all interested in mining 
work, or who have to do with mines, the full benefit of the 
experience acquired, often very painfully, during the last 
thirty years. He has endeavoured to give as full particulars 
and to explain the working as fully as possible of the very 
latest up-to-date apparatus employed both in this country, 
in America, and on the Continent,” &c. 

A search through the work, however, hardly induces the 
reader to confirm the opinion of the author, as practically 
every branch of mechanical and electrical engineering is 
dealt with, but in such a meagre way as to be of little use, 
except, perhaps, a8 an “inquire within upon everything,” 
with the usual result that the very thing the reader is in 
search of has been omitted, and certainly one fails to find 
the benefit from the painfully-acquired experience. The 
work is divided into seven chapters, illustrated with 163 
illustrations and 22 plates, mainly taken, with the exception 
of a few simple diagrams, from makers’ catalogues. We 
should not object to this so much were it not evident from 


. the lack of practical comment that much of the matter is 


taken from the same source. Chapter I starts off with 
a note on “ What electricity is," which is of no use 
to the practical man, for the simple reason that without 
some theoretical knowledge he cannot follow the author; 
and it is alike useless to the scientist, as he probably knows 
a great deal more than is given. Definitions, unita, &c., 
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explanations dealing with the electric circuit, alternating 
and continuous currents, electrostatic induction, capacity of 
cables, electromagnetic induction and electrolysis are then 
crowded into the space of about 14 pages. Chapter II 
deals with mining signals and telephones, the simple arrange- 
ments being illustrated with diagrams, while the more com- 
plicated ones are not, und no one except a practical 
electrician can follow what is said on telephony. Іп speaking 
of sources of current for mining signals, the author suggests 
the small * motor-generator ” as something new, probably 
not being aware that this system has been in use for years. 
The next chapter consists of short descriptions of electric 
lamps; but although a lot of practical comment might be 
made on the electric lighting of collieries, this is con- 
spicuous by its ubsence. Chapter IV is really a wonderful 
chapter, as in the space of 124 pages every description of 
boiler, engine—steam, gas, oil and turbine—producer gas 
plant, economisers, superheaters, &c., dynamos, motors, 
motor-generators, boosters, &c., is dealt with, the electrical 
portion, strange to say, receiving the smallest share. The 
Lancashire boiler, for instance, is illustrated and described, 
while there is not a single sectional illustration showing the 
construction of an electric generator. The next three 
chapters, dealing with “distribution of power," driving 
machines by electricity," and “ faults in electrical apparatus, 
are much on the same lines. For instance, take the subject 
of ** coal-cutting machines," which is probably of more interest 
to the mining public than any other electrical question ; this 
is dismissed in about four and a half pages. One could fill a 
book as large as the present volume on this subject alone. 
But where is the benefit of that painfully acquired ex- 
perience? Testing, again, is a question about which much 
more might be said than is contained in the last chapter, and 
it might be put in a much simpler manner. Again, the 
section on “ electric winding merely consists of short des- 
criptions of different systems, without a single word of 
criticism or discussion of the question. Тһе work, in fact, 
merely consists of a general summary of colliery electrical 


work without entering deeply into any single question, and. 


the auther has made the mistake of including too much 
extraneous matter, which the mining engineer is—and has 
been for long enough—perfectly well acquainted with, with 
the result that the usefulness of the work is sacrificed to 
brevity. Difficult questions, which in a work of this des- 
cription the mining engineer might reasonably expect to 
find some information upon, would appear to have been 
carefully avoided. There is certainly a want for a really 
good work on mining electricity, but we regret that we can- 
not congratulate the author upon the present production. 


The Construction of Dynamos. Ву T. SkwELL. London: 
Crosby Lockwood & Son. 1907. Price 7s. 6d. net. 


This work is intended mainly for students and apprentices 
in electrical engineering. It commences with the funda- 
mental principles of electricity and magnetism, and then 
deals in a general manner with the design and construction 
both of dynamos and alternators, so forming an introduc- 
tion to the more advanced technical treatises on the 
subject. 

The chapters on alternating circuits are very good, the 


"explanation of / mean square and the phenomena of self- 
induction and capacity being exceedingly clear. We regret 
that we cannot speak equally highly of the chapter on bi-polar 
construction, which contains much that is obsolete, besides 
giving somewhat unfortunate examples of design. We would 
suggest condensing this into a merely historical section, or 
omitting it altogether. 

The section on multipolar machines is up-to-date, and 
contains illustrations and descriptions of the most recent 
practice. 

In the chapters on alternating-current machines, we 
think the author might make a clearer distinction between 
obsolete and present-day types. He does certainly say that 
the most commonly employed type is that having a revolving 
field with iron-cored slotted armature. The disk type iron- 
less core machine, of which illustrated descriptions are given, 
might with advantage be omitted or placed in a historical 
chapter along with the bi-polar machines. 


In the preface the author states that the examples of 
design given in certain of the chapters are there introduced 
by way of illustration only, and by this statement he dis- 
arms our criticism, but we venture to suggest that in the 
preparation of a future edition, the assistance of a practical 
man to overhaul these designs would increase the value of 
the work. 

In conclusion, we consider that the book will be of value 
to students, as the scientific difficulties of the subject, 
especially those relating to alternating currents, are very 
clearly dealt with, and the descriptive matter is also good. 


Armature Construction. By H. M. HOBART and A. G. ELLIS. 
London : Whittaker & Co. 1907. Price 15s. net. 


This is a book dealing with the construction and winding 
of armatures, apart from their design. The subject is 
treated in great detail, and the book is profusely illustrated 
with examples from the practice of all the leading firms. A 
notable feature is the provision of armature winding 
diagrams in which the different circuits are rendered more 
distinct from each other by being printed in different colours. 
On this subject of coloured diagrams it is stated in the 
preface that the authors wish to draw special attention to the 
enterprise of the publishers in the employment of colours in 
the printing of the winding diagrams. Over twelve years 
ago one of the authors went to a great deal of pains to pre- 
pare coloured winding diagrams for publication, only to be 
informed that the proposition was too fantastic, and that new 
diagrams with different styles of black lines should be 
substituted. | 

The use of coloured diagrams i3 of great advantage in 
studying polyphase windings and multiplex continuous-current 
windings ; and although to a mind which is continually 
dealing with such windings they are not so necessary, in the 
present case, where the aim has been to study the evolution 
of polyphase windings, and in а manner as explicit as ровві- 
ble, there is no doubt as to their utility. If at that date the 
present publishers’ enterprise had been available, the credit 
for first printing winding diagrams in colours would not 
have passed, some eight years subsequently, to another author 
and publisher. The frontispiece is a reproduction of one of 
the diagrams thus prepared in 1894. 

A book of this nature, containing details of the work of 
numerous firms, provides a means for an interchange of 
ideas. Those who have provided particulars for this book 
will naturally turn to it to ascertein what others are doing in 
the sume line, and this will lead to new ideas and general 
improvement all round. 

The authors make the term Armature Construction 
include the construction of commutators, and they get over 
the vexed question as to whether the stator or the rotor of an 
induction motor is the armature, by calling them both 
armatures, and giving full details of the construction and 
winding of both. 

The large number of sketches given of mechanical details, 


` armature coil formers, &c., will make the book specially 


useful to designers and works managers. 


Munro and Jumieson's Pockel- Dook of Electrical Rules and 
Tables. Eighteenth edition. London: Charles Griffin 
and Co., 1907. Price 88. 6d. 


The appearance of the eighteenth edition of this well- 
known pocket-book will be welcomed by all who have not 
got one,as they now have the opportunity of becoming 
up to date. To those possessing earlier editions, however, 
the question will arise as to whether it is time to get a 
new edition, the answer amongst other things depending 
on the state of the money market. To this edition, Mr. 
H. E. Cann contributes notes on the “ Testing of Submarine 
Cables," Mr. Н. L. Webb writes on “ Telephony,” and Dr. 
Erskine-Murray has written an excellent section on ©“ Radio 
or Wireless Telegraphy.” Descriptions are given of 
Poulsen's sender and Pedersen's tikker-receiver. We notice 
that Dr. Erskine-Murray always spells capacity with & k. 
It was only after we had come across kapacity five or 
віх times that we grasped that it was поб а misprint. We 
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thought at first that it was a delicate compliment to Prof. 
Kapp, but it is more probably due to a desire on the 
authors’ part to emphasise the necessity of using the symbol 
k for a capacity. 

We would suggest that the section on “ Sparking Dis- 
tance " (p. 588) needs to be rewritten. Carey Foster is stated 
to have found that the formula, v = 102 L + 7:07, gives the 
potential difference v required to spark across a distance of 
L centimetres in а special case. This must be wrong, as 
28:07 volta would certainly not spark over half a centimetre, 
even if the electrodes were needle points. The American 
Institution of Electrical Engineers has published useful 
tables which might be given, and Steinmetz, Thury, Russell 
and others have published tables for the disruptive voltages 
across considerable distances. 

"On p. 248, Kirchhoff is spelt with only one h, but to 
counterbalance this, tantalum is spelt with two l's on p. 528. 
The weight of vulcanised india-rubber per statute mile is 
given (p. 345) by the expression (D? — d?) — 460, but we 
are not told the unite in which D and d must be measured. 

We would suggest that Prof. Jamieson amend the rules 
be gives for erecting lightning conductors, so as to bring 
them into line with the rules now universally adopted by the 
Royal Institute of British Architects. There are several 
points in the latter which are open to criticism, but we 
think that the supplementary rules they give make them 
much more up-to-date than the rules given in this 
book. In the first rule, for instance, it 
is recommended that the height of the 
Spear exceed the highest point of the 
building by one-tenth the height of the 
building. This seems to us excessive. 

We believe an excess of 1 or 2 ft. would 
be sufficient, as, for example, in the case of | 
the conductors on Westminster Abbey. * 


An iron conductor should not bave 3 


eight times the sectional area of & copper 
conductor. Thirty-six sq. ft. of copper 
sheet embedded in coke is unnecessarily 
large to use for an earth plate. We know 
the case of a chimney shaft, the con- 
ductor on which was struck -repeatedly 
by lightning during 20 years. On 
digging up the end to find why the 
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А “NEW” SOUNDER. 


For some time past the advances made in telegraphy have 
been mainly in the direction of improvements in the 
existing types of apparatus. The truth of this statement 
is well exemplified in the case of an instrument which, it is 
claimed, representa one of the greatest advances in telegraphic 
apparatus since the introduction of the relay. 

The device, which is known as Vyle's direct-reading 
polarized sounder, is the work of Mr. Vyle, of the Telegraph 
Engineering Department of the British Post Office. As ita 
name denotes, it is a telegraph receiving instrament which 
can be placed directly in the line circuit without a relay or 
local battery being necessary, and which, with currents of 
four or five milliamperes only, gives firm readable signals 
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Fic. 1.— Vyng's Drrect-REaDING PoLARISED SOUNDER. 


Fra. 2.—COMMON-BATTEBRY CONNECTION OF STATIONS. 


earth resistance was so high, it was found that an earth 
plate had never been put in at all, the scientific contractor 
of 30 years ago knowing that a brick would come cheaper, 
and would probably be as efficient. The earth resistance of 
the brick-earthed conductor was 70 ohms, and the reviewer 
has no doubt that it would have proved an ample protection 
during the life of the shaft, but as the cost of а modest sheet 
of copper was only a few shillings, it was thought better to 
employ the brick for other purposes. Sir W. H. Preece's 
statement about a conical space round a lightning conductor 
being absolutely protected should be deleted. 

The reviewer has pleasure in stating that he has often 
found this book of value when seeking technical informa- 
tion which he has been unable to find in other similar 
works.—A. К. 


similar to those obtained with the ordinary form of pony 
sounder used in conjunction with a delicate re'ay. The 
present forma of polarised sounder in use, which work on 
the single-needle principle, have always proved unsatis- 
factory on account of the irritating nature of tbe sound 
emitted, and much time and money bas been expended in 
fruitless endeavours to overcome thia defect. 

It is incorrect to describe the instrument as a new sounder, 
for though it has only now come into practical use, it was 
invented by Mr. Vyle 27 years ago, and was fully dercribed 
and illustrated in the ELECTRICAL REvixw of November 1 5th, 
1880, p. 378. 

As will be seen from the illustration in fig. 1, the instru- 
ment is made to resemble in appearance an ordinary pony 
sounder, the feet being provided with fixing holes at exactly 
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the вате centres as in an ordinary instrument. It is 
differentially wound, and each coil has a resistance of 
500 ohms, a long series of trials having proved that this 
resistance is the best for practical work. For simplex work- 
ing, the coils can be joined in series, giving a total resist- 
ance of 1,000 ohms; or in parallel, the resistance then being 
250 ohms. For duplex working, the inner terminals are 
connected together, the Vyle sounder being joined up in 
the circuit in place of the relay usually employed. A per- 
manent magnet is placed in the base and connected to the 
cores of the usual electromagnet on the instrument. | 

The reinforcing of the electromagnetic action produced b 
the signalling current by means of the interposition of a 
permanent magnet in the magnetic circuit is most interest- 
ing, and no excuse will be necessary for treating this point 
in detail. 

The magnetism of the cores due to the permanent magnet 
and the tension of the antagonistic spring exert opposite 
effects on the bell crank lever of the sounder. If a current 
is sent through the coils in such a direction that it tends to 
strengthen the magnetic effect of the cores, down comes the 
. armature ; while if the magnetic effect is weakened, the 
spring tension effect predominates and the armature banks 
against the upper stop. | 

If the effects due to the permanent magnetism of the cores 
and the spring tension are equal, the condition of maximum 
sensitiveness exists. When this condition of balance 
obtains, the passage of a very small marking current will 
overcome the tension of the spring and attract the armature. 
But according to Hooke’s law, the force of the spring 
tension varies as the displacement, while the magnetic 
attraction varies invereely as the fourth power of the dis- 
placement. This results in the momentum of the armature 
continually increasing during the descent, the necessary 
impact on the lower stop for a loud signal being thus 
secured. The reverse conditions obtain during the trans- 
mission of a spacing current, the spring tension falling off at 
& much slower rate than the magnetic force, and the 
armature thus increases its momentum during the whole of 
the upward movement. 

It is this property that enables the Vyle polarised sounder 
to be worked by impulsive currents through a condenser or 
transformer under either simplex or duplex conditions. 
Under suclr circumstances, there is, of course, no permanent 
current in the line, the initial part of the signal being formed 
by a momentary current in one direction and its termination 
by a current in the reverse direction. It seems difficult to 
realise at first that the armature is being held down for the 
formation of a dash without any current passing through the 
sounder coils. А 

Ав a matter of interest to railway and other telegraph 
engineers, who often wish to work a large number of unim- 
portant stations on one circuit, fig. 2 shows how the Vyle 
sounder lends itself to work of this character. The stations 
are joined up on the common-battery system; P в repre- 
sent Vyle polarised sounders, and c condensers. The battery 
C B is situated at the central station, the line being taken 
through a 8,000-ohm resistance R, to the central station set, 
and the remaining stations being Joined up as shown. 4, B, 
&c., represent other branching circuits taken through similar 
resistance blocks and joined up to the same battery. сапак 
are the galvanometers and single-current keys respectively. 
The advantage of having no relays to adjust or local batteries 
to maintain i8 no small one, and the financial gain in the 
case of those circuits covering large areas makes the proposi- 
tion attractive. | 

Not only is the ability to work with condenser or trans- 
former impulses especially valuable in preventing disturbances 
due to high-potential “ sneak currents," or magnetic storms, 
but the sounder under consideration has been constructed во 
as to possess an inductance which renders it indifferent to 
inductive disturbances, whether electrostatic or electro- 
magnetic, from neighbouring circuits. The importance of 
this in countries where underground construction is more or 
less general cannot be over-estimated. The sounder is already 
working (direct reading) duplex between London and 
Glasgow on underground wires over 400 miles long, giving 
remarkable results in the way of freedom from extraneous 
inductive disturbances. 


The figure of merit of the Vyle polarised sounder is 


1 milliampere, and, as we have previously stated, currents of 
4 to 5 milliamperes are ample for good working signals. 

For the loan of the blocks illustrating this article we are 
indebted to Messrs. The British Insulated and Helsby 
Cables, Ltd., of Prescot, Lancs., who are the owners of the 
foreign patent rights for this instrument. 


— 


THE FUNCTION OF THE CENTRAL STATION 
AND THE ISOLATED PLANT. 


Ir is not to be expected, in view of the enormously rapid 
development of the central station for the generation of 
electricity and the spread of extra-high-tension distributing 
mains over large areas, which have been the feature of recent 
years, that any definite relation should yet have been estab- 
lished between the position of such enormous organisations 
and that of the isolated plant, which, until the advent 
of this new feature, had held ita place to a very large extent 
in places that the smaller local central station could not 
reach. The question has been a good deal fogged by mis- 
apprehension due to the fact that many men obtaining 
their living from the design, construction and operation 
of private plants felt that their living was in danger, and 
set themselves to work in order to offer whatever opposition 
might be made to the advent of power supply in bulk. We 
may, however, safely take for granted that everybody 
agrees, that if the same service can be furnished by a central 
station at a cost equal to, or less than, that of the isolated 
plant, then the latter has no excuse for existing. 

No one ever thinks of the ultimate extinction of the 
central station, because it is solidly founded upon the con- 
ditions of maximum potential generating economy and 
minimum inconvenience to the customer, and even in the 
face of the complicated distribution charges and nltra- 
scientific differentiated rates, there will always be a large 
number of commercial men ready to take supply from the 
central station. | 

Mr. Н. S. Knowlton, however, іп a recent article in 
Cassier's Magazine, points out that there is no need for the 
champions of isolated plants to fear that, even should the 
central station win, their occupation would be entirely lost. 
The engineer-who makes a speciality of isolated plant work 
would have to confine his attention to local installation, 
distribution and utilisation problems in the plant itself, and 
it will be readily granted that there is quite sufficient. field 
for active energy in such work. The machinery contractor 
who builds dynamos, engines, boilers, feed pumps, &c., for 
isolated plants, though he may be obliged to alter the type 
of product which be manufactures, will not lose, bnt rather, 
in the long run, gain, inasmuch as every 100 Kw. removed 
from the isolated plant must be replaced by from 120 to 
150 KW. at the central station itself. Skilled supervision 
in the isolated plant will be reduced in cost in accordance 
with the size and scope of the installation, but it is not 
likely that any man in a plant of less than 500 Kw. capacity 
will lose his job through the scrapping of the engines 
and dynamos in favour of direct supply from the mains. 

As for the consumer himself, he certainly will not be 
out of pocket if the central station reduces his total power 
cost figures on the private generating plant basis. This 
being so, the field is now open for unbiased discussion of 
the relative functions of the central station and the isolated 
plant, not so much from the point of view of the central 
station man and the isolated plant engineer, as from the 
point of view of the consumer. As Mr. Knowlton points 
out, what is needed most in the isolated plant problem is a 
sound appreciation of limitations. Expert advice should be 
obtained in order to weigh impartially the advantages and 
disadvantages of both services and to work out the most 
economical result, allowing for all the charges, conveniences, 
contingencies and emergencies which can be brought to 
bear upon the case in hand. 

Obviously, the first thing to do is to determine as closely 
as possible the immediate power needs of any factory or 
industrial process under consideration, having regard to the 
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maximum and minimum loads at different hours of the day, 
and, if possible, at the different seasons of the year. The 
cutting down of the cost of power prodaction, so far as 
operating expense goes, depends so much upon the approxi- 
matiou towards full load conditions which may be secured in 
unit machines, that a reasonable basis for running-cost calcu- 
lation can only be obtained by estimating the load factors of 
the plant at different hours and different seasons. This is 
comparatively easy in an established industry, but in a new 
installation special knowledge of processes, and considerable 
intelligence as to what other plants in the same business are 
doing, are required. 

It is not enough to take the immediate power needs. An 
estimate should be made of the minimum and maximum 
requirements for as far ahead in the future as the judgment 
of the management can safely reach. It is not difficult to 
set such maximum and minimum limite in any well-managed 
industry for at least a year or two in advance, and a com- 
promise between these is likely to be much nearer the 
truth than an unlimited estimate formed on one set of 
conditions. 

The capital necessary to handle the business is easily 

worked out from the probable load curve of the plant, the 
capacity guarantee of responsible manufacturers, and a first 
cost, estimate for equipment ; the operating expenses, such as 
maintenance supplies, labour, fuel, &c., can then be calculated 
and the unit result with reference to the load curve assumed 
as the net cost of power per kilowatt-hour. 
The comparison between central station supply and isolated 
plant running is often invalidated by the omission of the 
fixed charges on the concern under items of interest, depre- 
ciation, insurance, taxes, and value of the space occupied by 
the plant. These standing charges should be reduced to a 
kilowatt-hour basis and added to the production cost, but 
owners of isolated plants are frequently inclined to assume 
that their power costs little or nothing, owing to & mistaken 
idea as to accidental economies such as the use of exhaust 
steam from the generating sets in heating the building 
concerned. 

Standing charges should be  reckoned against such 
accidental economies, which, as a matter of fact, very 
often are a misfit on the economical working of the isolated 
plant. For example, it is a common sight even in cold 
weather to note an excess of exhaust steam being discharged 
from the isolated plant, showing that only a part of the 
steam is being used up in heating the premises. This, 
of course, ів not reckoned by the manufacturer when making 
his comparison. 

A great point in favour of central station service is its 
unlimited capacity for extension, whereas, with isolated planta, 
to double or treble their original capacity is likely to be 
exceedingly difficult, if not impossible, owing to space 
limitations. Moreover, with central station supply the con- 
sumer can quadruple his motive power in a week without 
throwing any inconvenience on the generating and distribut- 
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CONVERSION MULTIPLIERS AND DIVISORS FOR COPPER WIRE COMPUTING. 


ing system of a large central station. No construction worries, 


such as the erection of engines, dynamos, and piping, are 


involved. The strike question is practically done awav with, 
and the speed of erection is not dependent upon deliveries 
from engine and dynamo manufacturers. This is very . 
valuable if the manufacturer secures a large contract on a 
rush order basis, requiring immediate additional power. 
The central station can at once step in and make temporary 
connections without delay. 

The larger the central station, the more reliable its 
services. In some industries, such as lead smelting, con- 
tinuous service must be had at any cost. for the product is 
spoiled and valuable machinery damaged by an interruption 
of even two or three minutes. The reliability of central 
station supply is nowadays in most instances unquestioned. 

On the other hand, there is an element of danger in 
central station supply, when it is derived from a long con- 
necting link of high-tension transmission through, say, 120 
to 150 miles, especially if the line is overhead and exposed. 
A careful study of transmission plant and lines has lately 
produced a greatly improved factor of safety in this respect. 
For example, steel towers have been used, instead of wooden 
poles, for long-distance transmission, and great care and ample 
врасе is allowed when installing extra-high-tension wiring 
in stations. It should, however, be the policy of central 
stations to open freely their breakdown records with 
explanations of their causes to the inspection of prospective 
customers in order to secure greater confidence, as there is a 
tendency at present to suppress information as to the actual 
percentage of time which should be allowed for shut-downe, 
and this later on has a damaging effect on the whole system 
of supply. 

Advocates of isolated plants also point out that the 
advent of the gas engine and the oil engine bas done much 
to cut down the cost of power production to extremely low 
figures, even in plants of 200 or 300 Kw. capacity, while at 
the present time central stations are not in possession of 
large engines of similar type owing to structural difficulties. 
There is no doubt, however, that it is only a question of 
time for this improvement in generating apparatus to reach 
the central station, and the ultimate result will be that 
the central station will more than hold its own. 

The capital expenditure in central stations with regard to 
the power produced, and the cost of distribution, are the 
crucial pointe which set the limit of the minimum profitable 
power rate which may be charged in competition with 
isolated plants, and there is at present a notable absence of 
reliable isolated plant statistics, making it hard to estimate 
what can be done in the way of reducing the relative power 
costs either for the private plant or the central station. Ав 
far as can at present be foreseen, however, the conditions of 
industrial power supply indicate that there will be room for 
many isolated plants for a long time to come, but that 
slowly and surely the central station will become 
paramount. 
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Lb. per | Ohms per Ohins seeing per, Yards | 


Circular | Square | Feet per | Grains Lb. per | Lb. per Feet 
5 mils. mils. ohm. per foot. mile. 1,000 yd. 1, O00 ft. | 1,000 tt. 1,000 yd. mile. per Ib. per 1b. 
| | | | 
! | { 
Circ. mils (1 = 001”) 1 1273 1031 47 22 6240| 1098 3295 | 10,3°0 30,930 | 24,440 109 850 329.550 
Sqre. „ р? х 7854 7854 1 8 098 37:09 49 02 8628 2588 8,098 21.292 42757 | 86,276 258,828 
Feet per ohm ER 09699 1235 1 4 579 6 054 10°64 ; 3196 | 1,000, 3000 5.280 | 10,654 31.962 
Grains per foot 02118 :02t96 2184 1 1322 2326, 6979: 2184 6551 1,153 2,326 6,979 
Lb. per mile 01602 | 02041 | -1652 | 7563 1 176 528 | 1652' 4956) 8722| 1,00 5.28 
39 1,000 yd. 009105 01159 09386 4 98 5682 1 3 93 86 2816 495 6 1 000 3.000 
» 1,000 ft. *093035 |:003864 | :03129 1433 *1894 3333 I 31:29 9386 | 16523 3333 , 1,000 
Obms per 1,000 ft. 10,310 8,098 1,000 2184 165˙2 93°86 31°29 1 3333 1594 033487 , 03129 
" 1,000 yd. 30,930 | 24,292 3,00) 6551 495 6 281 6 94°85 | 3 1 5632 281 093386 
10 mile 54,440 42,757 5,280 1,153 872˙2 495 6 165 2 528 176 1 4956 1652 
Yards per lb. 109,850 | 86,776 | 10,654 2,326 1,760 1.000 | 3333 1065 3°55 2:018 1 3333 
Feet per lb. 329,550 | 258,828 | 31,962 6,979 | 5,280 3,000 | 1,000 3196 10 65 6 054 | 3 1 
| ғ 


This table has been compiled by one of our cecntributors, and provides а handy means by which, given any one specified 


characteristic of copper wire, eleven others may be readily obtained. 
= feet per ohm x 10°31. 


872°2 = lb. per mile x ohms per mile; .. Ib. per mile = 


Тав, for «example :— Сіс. mils = lb. per mile x 624; circ. mils 
8722 8722 
ouins per шие Ib. per mile. 


. and ohms per mile = 


For those using the slide rule, the table provides a complete series of constante. For those using logarithms, a similarly construct ed 
duplicate table can be got out, giving, instead of the quantities, their logarithms (4-figure logs would probably suffice). 
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THE MOVEMENT AGAINST MUNICIPAL 
OWNERSHIP IN AMERICA. 


(COMMUNICATED. ] 


THE calmest, clearest and most convincing argument against 
the municipal ownership of tramways which we have had the 
pleasure of reading for some time is to be found in the 
Report of the Committee of the American Street and Inter- 
urban Railway Association. This report is reprinted in the 
Street Railway Journal, of May 11th, and we recommend 
its careful study to our readers. The construction of the 
document is scholarly, and the absence of animus lends force 
to its points and conviction to its conclusions. 

Municipalism has encrusted the tramway service of Great 
Britain, and private enterprise is upon the statutory road to 
extinction, but the street railways of America are at this 
moment almost entirely company owned. Why then should 
the representative body of the street railways of the 
American Continent trouble to make so powerful an appeal 
to the nation? Because the skin of that body is sensitive 
enough to feel the heat of the socialistic flame which is 
advancing towards them from Europe, and because they 
desire to prepare a wet blanket in time to prevent a con- 
flagration. The Committee has explored the depths of 
municipal ownership in Europe and wants none of it. 
President Roosevelt has declared in favour of the State 
ownership of railways, so there can be no doubt of the 
ultimate growth of a national agitation for similar socialistic 
measures in connection with street railways, unless the 
. educative efforts now inaugurated formally by the Association 
are successful. 

The Report quotes the conditions which Lord Provost 
Chisholm laid down as necessary to be met before a corpora- 
tion should be allowed to take over a public enterprise :— 

First, it must be a necessity ; 

Secondly, it must be practically a monopoly ; 

Lastly, it must require the use of the streets ; 

and it then proceeds to show that none of these reasons ig 
sufficient to warrant the suppression of private enterprise, of 
invention, improvement without delay, and competition. 
. What if tramways аге a necessity ? Is it not then all the 
more probable that an efficient service will arise without the 
intervention of the community in a hazardous undertaking ? 
Quoting from &n unnamed lawyer, the Report proceeds: 
“ These latter prime necessities of life [bread, clothes, &c.] 
are left to the ordinary law of supply and demand, and it is 
evident that the more imperious the demand the more certain 
will be the supply. That a thing is a necessity, so far from 
being a reason for its being supplied by the community, is а 
reason why it may be safely left to be supplied by private 
enterprise. 

If a tramway is a monopoly under private management, 
does it become less monopolistic when owned by the city? 
In the first case, it never is, and never can be, a monopoly so 
long as Local Authorities have the will and power to protect 
themselves in Parliament; and in the second case, instances 
are abundant in England in which municipalities have 
opposed successfully even remote attempts at competition. 
Have we not fresh in our minds the final decision in the 
Mersey Railway case, in which the Birkenhead Corporation 
has succeeded in preventing the railway company from taking 
passengers to its stations by vehicles other than the Corpora- 
tion tramcars? And are not the files of the Press full of 
cases in which Local Authorities have quashed proposals for 
through services because they owned tramways within their 
boroughs ; have killed lighting Orders, because they owned 
gasworks, or promised to consider putting down one day an 
electrical plant themselves ; or have forbidden the ratepayers 
to take advantage of cheap power and light, because that 
would damage their own business ? 

There can be no monopoly where a tramway company is 
open to competition from elevated or underground railways, 
aud where, as in England and America both, the Legislature 
lays down maximum tariffs, minimum distances, methods 
of construction and regulations for working, and generally 
protects the public as it ought to be protected. 

Municipal ownership has been the outcome of greed more 
than of reason,and English towns are now reaping the fruits 


of a policy which was inspired by the thought that tramway 
and lighting companies were pocketing large profite. This 
was no more true then of England than it is now of America, 
in which country only 286 out of 817 companies were able 
in 1902 to pay a dividend on any class of stock, the ratio of 
total dividend to total dividend-bearing stock being only 
5°1 per cent.; and savings banks, banks, trustees and 
insurance companies are not permitted to invest, or do not 
consider it safe to invest, in street railway securities. The 
fact that in England corporation securities have depreciated 
so heavily since the fashion of the city owning everything 
set in strongly, is not necessarily proof that this fashion 
caused the fall, but the presumption in favour of the theory 
is undeniable. : 

In 1905 the State of Massachusetts had 98 electric 
railways, which carried 500 million people, and, in spite of 
the law applying in that State that the security issue must 
not exceed the actual cash invested, 63 companies were 
unable to pay any dividend, and the remainder paid an 
average of 4) per cent. At the same time these companies 
paid £400,000 in taxes. 

Truly, then, the capacity for managing commercial and 
specialised concerns must be vastly greater in the City 
Tramway Committee than it is in the company directorate 
if these meagre rewards for private risks are to be converted 
into gold for paving the streets of the town. 

Can we, out of our wide experience of municipal manage- 
ment in this country, advise the Americans that they may 
expect Councillors to succeed where directors have failed ? 
They would not believe us if we did. 

The Committee of the Street Railway Association have 
studied the evidence given before our Joint Committee on 
Municipal Trading, they have read Mr. E. W. Burdett's 
* Municipal Ownership in (reat Britain,’ Prof. Hugo 
Meyer's volume on the same subject, and Mr. Dalrymple’s 
courageous report to Mayor Dunne, of Chicago ; and at the 
Same time they have taken into consideration the evils which 
have arisen in America and in England from the creation of 
an almost uncontrolled officialdom. The knowledge thus 
gained convinces them that the further spread of socialism 
in the form of tramways “ managed by the people for the 
people,” will be disastrous to the community, and we add 
our hopes to theirs that the energies of the American citizen 
will be directed rather towards the extirpation of the 
* graft" which permeates all classes of society than towards 
the struggle for a bone on which there is little meat. 

Within the last few weeks the whole question of municipal 
ownership has been brought simultaneously before the notice 
of the English speaking world with a force which the 
greatest efforts of the American Street Railway Association 
never could hope to command. The serious British daily 
papers have given prominence to précis of the reports of the 
National Civic Federation Municipal Ownership Commission, 
which must influence public opinion strongly, although the 
American correspondent of the 7'mes does not think that 
the reports can prove of any real guidance to the American 
public, because the commissioners are unable to agree on any 
one issue. Those members who went in as private enter- 
prise men have come out even more firmly convinced that 
municipal ownership has failed ingloriously wherever it bas 
been put to a practical test ; while the members holding the 
directly contrary view to this at the beginning, conceive that 
many American cities have clearly proved their fitness for 
business, and the rest can be made fit. Private ownership," 
says Prof. Parsons, **is responsible for our periodical crises, 
and for the ruin of our industries.“ Mr. Walter Clark, 
vice-president of the U.S. Improvement Co., and Mr. 
Chas. L. Edgar, president of the Edison Electric Co., 
Boston, agree thanfthere is little about municipal trading 
to attract first-class men, and they find no evidence that the 
personnel of the city government of Chicago, or of Wheeling, 
is superior to that of Atlanta, or of Norfolk, where the 
public services are in private hands; nor do they find that 
the introduction of municipal water and electric plants in 
Detroit has brought a higher type of citizeuship into the 
governing body that they find in New Haven, which has 
neither. How fully we endorse these remarks who know the 
common cry— No decent man will stand for the Council.” 
The exact science of accounting has peculiarities which do 
not flourish only in England, for Messrs. Clark and Edgar 
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proved the Chicago municipal electricity plant to have made 
a great loss, while Mr. Bemis, himself superintendent of 
the Cleveland municipal waterworks, quotes figures which 
prove the contrary. 

Mr. Edgar and Mr. Clark make use of the fact that in 
several British cities the organisation of municipal workmen 
constitutes a serious threat to the municipality itself, and 
they declare that the culmination of this policy will be a 
tyranny of democracy, which is no less galling to the 
individual oppressed, und no less detrimental to the welfare 
of the State than is the tyranny of a despot. Prof. 
Commons, of Wisconsin University, would strike at this 
evil by promoting the organisation of labour. He would 
make trade unionism independent of municipal politics, 
and condemns the formation and methods of the Municipal 
Employés' Association, which was repudiated by an almost 
unanimous vote at the English Trade Union Congress of 
1906, clearly showing that the trade union world is opposed 
to the creation of a privileged class of municipal employes. 

Mr. J. W. Sullivan, editor of the Clothing Trades Bulletin 
(а union organ), strikes hard against municipal ownership, 
and we think that his arguments may have an important 
effect upon the trade unioniste in their country, whom we 
have been in the babit of associating in a somewhat indefinite 
fashion with the alarming progress of municipal trading. 

According to Mr. Sullivan, municipal ownership restricts 
individual activities, and has failed to promote the interests 
of employés. It is antagonistic to organised labour, and 
results in the loss of free-will at elections. He is a staunch 
trade unionist, and a determined opponent of the system 
which fosters corruption and a privileged class without 
improving the general conditions of labour or benefiting 
the community. His investigation of the municipal plants, 
which were selected as models by advocates of public owner- 
ship, served to demonstrate these points in his thesis. 


LEGAL. 


Тнв DUDLEY CORPORATION v. THE DUDLEY, STOURBRIDGE 
AND District ELBOTRIC Traction Co, LTD. 


Tuis case is settled at last, and the litigants cannot complain of 
having no run for their money, for the race bas gone ding-dong 
fashion allalong. In our noticeof the arbitration proceedings, out 
of which all this legal pother arose, we stated that the arbitrator 
had settled the price at which railway No. 5 was to be bought by 
the Corporation if the company had the right only to sell it asa 
structure, and named another price, approximately twice the former 
sum, should its value as a going concern be the basis of the 
bargain. This question has been argued in three Courts. In the 
first, structura) valuation won the day ; in the Court of Appeal the 
decision was reversed, and in the Lords the Dudley Corporation 
finally pulled its £16,000 out of the fire and saddled the company 
with costs of both parties in the Lords and the Court below. Out 
of four Lords sitting to hear the appeal, Lord Collins. was the only 
one who felt that the agreement, when referred to the order, ought 
to be read as giving the company the better terms, and it is very 
difficult for us, when the most eminent lawyers differ upon the 
correct interpretation of phrases or of single words in lawyer-made 
documenta, to take either side with any feeling of security. Never- 
theless, it does seem to us that the weight of argument is in favour 
of the lower valuation, and the judgment eatisfies our conception 
of the equity of the case. In the first place, the Corporation made 
an agreement with the company, under which the latter was to 
construct this railway and to sell it to the Corporation at the end of 
four years, whereupon the Corporation was to lease it to the 
company for a period of 21 years, the idea being that it should fall 
in to the Corporation under the Light Railway Act of 1896, con- 
currently with the leases of the other light railways of the district. 
The whole fault, if fault there need be, when two parties are 
itching for a fight, lay in the neglect of the agreement to state 
definitely either that the term Railway No. 5 included, together with 
P n the monopoly of the structure for taking tolls, or that it 
no 

This point could not be decided from the agreement itself, but 
three of the four Lords considered that by reference to the order 
which legalised the agreement, the term railway meant the 
structure ready to earn money, but not actually earning it by the 
sole and exclusive use of the structure. 

The structure was the only thing which the company had to sell, 
for although entitled to make exclusive use of the lines it had no 
power under the order to transfer this. 

«Тһе scheme of the order and the agreement, is that the com- 
pany is to construct this railway on roads belonging to the 
Corporation, to retain the property in it only for four years, and 
then to sell to the Corporation and take a lease of the railway 
for 21 years. It is difficult to see why & company which is 


limited in occupation to 25 years should be paid for an easement 
in perpetuity over land belonging to the purchasers." (Lord 
Chancellor.) 

In their primary and natural sense the words [the tramway] 
appear to me to denote nothing more than the fabric of the tram- 
way lines upon which the traffic is conducted." (Lord Wateon in 
Edinburgh Street Tramways v. Lord Provost of Edinburgh.) 

Lord Atkinson laid stress on the evident use of the word rail- 
way in other clauses of the order to mean the fabric only, and 
could not admit that it should receive so much wider a definition 
in this single connection. It appears but reasonable to bold 
that what they construct, that they sell; and that what the 
Corporation buy, possibly within a year or less after its construc- 
tion, that they lease . . . . and having been thus recouped the 
capital sunk in the construction, the company would be entitled to 
receive for their own use and benefit all the profits during the 
period of 21 years. This is a rational and just result, and it follows 
from giving to the word railway in each portion of the agree- 
ment the same meaning, its normal meaning, the meaning assigned 
to it in the definition clause." 

So the Dudley-Stourbridge Tramways Co., which can ill afford it, 
gets £16,000 less than it hoped for, and is mulcted in the enormous 
costs of both sides in two courts. The company bas our sympathy, 
especially as its case was stronger than a disintercsted layman who 
listened to the arguments of Mr. Balfour-Browne and Mr. Cripps 
before the arbitrator would have thought, seeing that the Court of 
Appeal decided in its favour; but the same layman would be 
likely to ask, Was it ever likely to be worth while to fly at the 
higher valuation, remembering that the Corporation was to lease 
the lines thereafter? It must have been obvious to both ies 
that what was given with one hand would be taken back by the 
other, for it is unlikely that the Corporation would pay for the 
railway as a going concern and lease it as a structure only ; and, 
on the other hand, if the company received ita then value as under- 
stood in the Tramways Act of 1870, it would expect to obtain an 
easy lease from the Corporation; in fact, as Lord Atkinson said, 
it is now entitled to receive all the profits during the 21 years’ 
lease. 

We shall be astonished if it does, all the same. 


JOB IN TROUBLE., 


AT Houghton-le-Spring (Durham) Petty Sessions on August 29th, 
William Job, a miner, was summoned for having, between June 
17th and 18th, interfered with an electric switch-box at the 
Dorothea Pit, Philadelphia, owned by the Lambton Collieries Co. 
It was stated in evidence that the defendant on the dates named 
was in charge of an electric coal-cutting machine. The current 
failed, and the machine stopped. Job then, in contravention of 
the rules, it was alleged opened a movable switch-box, uncovered 
the naked terminals, and put a piece of fuse wire across them. 
The current had meanwhile come on, and there was a flash, which 
lighted the neighbourhood of the machine. It was pointed out 
that had there been any gas present an explosion would have 
occurred. The defendant was fined 20s. and costs; but the magis- 
trates expressed the opinion tbat Job had not been properly 
instructed how to deal with the switch-box. 


THE ELECTRIC POWER EQUIPMENT OF 
THE U.8.8. “NEBRASKA.” 


A DESCRIPTION of the electrical installation on board this vessel 
was recently given by the Pacific Builder and Engineer from which 
we make the following extracts :— 

' The battleship Nebraska, the latest big fighting vessel to be added 
to the United States Navy, is 441 ft. in length, with an extreme 
width of 76 ft. and a displacement of approximately 15,000 tons at 
normal draught of 23 ft. 9 in. 

The electrical equipment installed on the Nebraska, besides the 
power service, comprises a lighting system of 1,100 incandescent 
lamps, 10 arc lamps, and six searchlights: a complete communica- 
tion system; and a complete wireless telegraphy outfit. Electric 
current is generated in four dynamo rooms, in each of which are 
two dynamo sets. Six of the dynamos are 50-Kw. capacity, the 
remaining two being 100-kw. output each. They are all manu- 
factured by the General Electric Co., and are compound wound, 
delivering direct current at a pressure of 125 volts. Vertical, com- 
pound, direct-connected engines, taking steam at 150-10. pressure, 
are used to drive the gencrators, the engine and generator of each 
set being secured to acommon base. The main switchboard, in one 
of the dynamo rooms, is of lacquered slate. An auxiliary switch- 
board controls the six 30-in. searchlights. Nearly all the auxiliaries 
on board the ship are electrically driven, with the exception of the 
steering gear and main anchor gear. The electric power equipment 
for these auxiliaries comprises 120 motors ranging in sise from 
4 to 50 H.P., and aggregating a total of over 1,100 B. p. Besides these, 
there are some 60 electrically-driven bracket and desk fans. Ventila- 
tion for the ship is furnished entirely by electrically-driven ventila- 
tion sets, artificial ventilation being supplied to every compartment 
on the ship; 33 fan sets are used, the motors for driving them 
ranging in size from å to 18 н.р. The latter size is used to drive 
90-in. “ Sturtevant” blowers, two of which furnish air to the dynamo 
rooms. Speed control, with a speed variation of 20 per cent., is 
obtained on all of the ventilation seta. On motors of over 1 Н.Р. in 
size, this is accomplished by varying the motor field strength. On 
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sizes of 1 H.P. or under, the speed regulation is obtained by means 
of adjustable resistance in the motor armature circuit. For 
handling heavy weights on the upper decks, six winches are 
provided, each being driven by а 30-н.р. series-wound motor, 
designed to be capable of hoisting à maximum load of 2,900 lb. at 
the rate of 230 ft. per minute, or by means of a system of redac- 
tion gearing hoist, 13,000 lb. at the rate of 50 ft. per minute. A 
drum-ty pe controller, connected to the motor circuit, provides five 
motor speeds in either direction. For handling boats and launches, 
four cranes landing on the upper deck are provided. The largest of 
these cranes has a capacity of 33,000 lb., and the hoisting equip- 
ment is designed to hoist this load at the rate of 20 ft. per minute. 

Each of the cranes is equipped with two series-wound motors, 
one motor for hoisting and lowering the boate, the other for either 
rotating the entire crane or trolleying the load back and forth; 
50-H. p. motors are used for hoisting on the two larger cranes and 
30-H.P on the two smaller. A double-drum type controller on each 
crane provides for eight speeds of each of the motors in either 
direction of rotation. The power required to handle ammunition 
and to operate ordnance equipment on any battleship is furnished 
entirely by electric motors. For handling ammunition for the 
guns of 6-in. calibre or smaller, 21 endless chain ammunition hoists 
driven by 23-H.P. motors are used. For each of the 8-in. and 12-in. 
guns in the turrets, ammunition is hoisted up rails іп a car by 
means of a steel cable wound around a drum driven by an electric 
motor. For the 8-in. guns the motors are of 11-H.P. capacity, and 
for the 12-in. guns they аге of 30-н.р. capacity. These large size 
motors are required because of the high rates of epeed at which 
the cars are hoisted. 

The turret guns are elevated and depressed by motors working 
through a system of gearing. A motor-generator set is ро 
for each of the elevating motors, and by means of an adjustable 
resistance in the field of the generator of this set the generator 
voltage and consequently the elevating motor speed can be varied 
at will. 

For turning the turret as a body, two shunt-wound motors in 
each turret are used. These motors operate with their armatures 
in series, and are of 15 н.р. capacity for the broadside and 35 . P. 
capacity for the forward and after turrets. The Ward-Leonard 
system of control is used, a special drum controller giving about 25 
different speeds of rotation in each direction. 

It may thus be seen that the power equipment for each gun in 
the turrets consists of a motor for hoisting ammunition, a motor for 
elevating and depressing the gun, and a motor-generator set, besides 
the motors for turning the whole turret. 

In addition to the motors mentioned, motors are used to drive 
the workshop machinery, whip hoists, laundry machinery, bakery 
machinery, and drainage and fresh-water pumps. 

The distribution is on the two-wire 125-volt system; the wires 
are run in conduit throughout the ship, special attention being 
paid to maintaining water-tightness. 'lhe power distribution is 
accomplished through 62 feeders, varying in size from 75,000 to 
657,000 circular mils. The smaller motors are grouped from two 
6 віх оп one feeder, but the larger motors have feeders direct to 
them. 


NEW PATENTS APPLIED FOR. 1907. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. : 


18,670. *“ Improvements in a method of transmitting positions of needles to a 
distance by means of alternate currents." С. Meyrer. August 19th. (Date 
applied for under Patents Act, 1901, October 25th, 1906, being date of application 
in Germany.) (Complete.) 


18,681. ‘* Improvements in or relating to electric arc lamps, chiefly for use іп 
searchlight projectors." SIEMENS Bros, Dynamo Works, LTD., and E. A. 
HoLMES. August 19th. 


18,688. '' Improvements in incandescent electric lamps." Т. W. Lowpen. 
August 19th. 


18,742. “Improvements іп aro lamps." W, G. Heys. (The Scott Electrical 
Co., П.В.) August 20th. (Complete.) . 

18,747. ‘Improvements іп and relating to electric ignition apparatus for 
internal explosion engines." W. J. CHARLES and A. WaTsoN. August 20th. 

18,778. ''Improvements relating to electric transformers for electro-magnetic 
instruments." R.Grissun. August 20th. (Complete.) 

18,782. '' Improvements in or relating to surface contact electric traction 
systems." E.A. MITCHELL. August 20th. 

18,788. “ Improvements in electrical resistance devices for the control of 
electrical energy." Н. 8. MARTIN. August 20th. К 

18,790. Improvements in and relating to electric time switches.“ W. H. 
LAinp. August 20th, 

18,793. Improvements relating to double-wire overhead trolley systems.“ 
K. vox Kanpo. August 20th. (Complete.) 

18,833. “Improvements in or relating to motor controllers." SixAENS Bros. 
Dynamo Wonks, тр. (Siemens Schuckertwerke G.m.b.H. Germany.) 
August 21st. 

18.812. Means for receiving intelligence communicated by electric waves. 
G. W. Pickard. (Date applied for under Patents Act, 1901, August 30th, 1906, 
being date of application in United States.) August21st. (Complete.) 

18,813. New or improved electrical switch or commutator applicable to 
railway signalling." R. W.GupGEON. August 91st. (Complete.) 

18,819. ''Improvements in and relating to the laying of underground electric 
cables and conductors.” A. E. Н. Dusskk and A. S. Осввек. August 2186. 

18,868, A Improvements in electrico magnetic make-and-break ignition devices 
for explosion engines." J. KWA DIL and О. BiHN. August Ast. (Complete.) 

18.881. Improvements іп and relating to dynamo-electric machines." TRE 
Britisn THomson-Housron Co., Lro., and W. Е. Dawson. August 21st. 

14,838. ‘Improvements in apparatus for electro-deposition of metals.“ 
B. M. BatLEy. August 22nd. PE * 

18,300. ‘Improvements in apparatus for producing voltaic high-current 
arcs. Н, Pacino, August 22nd. (Complete.) 


14,901. “Improvements in apparatus for producing voltaic high-current 
arcs," H.PacLiNG. August 22nd. (Complete.) 


apparatus." BRITISH 


18,921. *“ Improvements in electric eae tle а 115 N ane 
Р KRIRSON, August А 


INSULATED AND HEL&sBY CABLES, LTD., and H. 
(Complete.) 

18,928. ‘Improvements relating to electric {ncandescent lamps." THE 
WESTINGHOUKRE METAL FitAMENT Lamp Co., тр. (Date applied for under 
Patents Act, 1901, November 23rd, 1906, being date of dpplication in Germany). 
August 22nd. (Complete.) 

18,924. Improvements in current-collecting devices for electrically pro- 
pelled locomotives and vehicles." K.V.Kanpo. August 22nd. 

18,962. ‘Improvements in secondary or storage batteries. 8. О. COWPER- 
CoLEs. August 22nd. ‚ 

18,955. “Improvements relating to transmitters for electro-magnetic waves.“ 
A. Антом. (Date applied for under Patents Act, 1901, February 2nd, 1907, 
being date of application in ltaly.) August 22nd. (Complete.) 

18.956. Improvements relating to the control of induction motors.” 
Кноркв Morons, Lro., and 8. H. FIELD ER. August 22nd. 

18,961. Improved method of telegraphing with currents which are weak 
when they arrive at the receiver." А. PoLLAK. August 22nd. 
18,984. Improvements in electric heating apparatus.“ 

August 23rd. 

19,010. Improvements in current collecting devices for dynamo-electric 
machines.“ М. WALKER. August 28rd. 

19,068. “Producing electric alternating currents of high periodicity.” R. 
RupzkN BERG. August 24th. (Complete.) 

19,073. '*Improvements in guide and holder devices for wire in electric 
lighting plants. К. Fusser. August 94th. 

19,077. Improved apparatus for use in connection with electric wave tele - 
graphy.” R. R. Osman. August 24th. (Complete.) 

19,085. “Improvements in tremblers for electric sparking apparatus.“ 
MARCONI'S WIRELESS TELEGRAPH Co., LTD., and C. MITCHELL. August 24th. 
19,101. Electrical water-heater." D. B. Rawson and E. Sacer. August 
Hth. (Complete.) . 

19.102. Improvements in or relating to telethermometers.” 
August 24th. (Complete.) 


H. J. Dowsine. 


A. JACOBS, 


PUBLISHED SPECIFICATIONS. 


Copies of any of these e may be obtained of Messrs. W. P. 
Tompson & Co., 89, High Holborn, W. O., and at Liverpool price, post 
free, 9d. (in stamps). 

1906. 


VaPovR-ELECTRIC Devices. F. W. Le Tall. (Cooper.Hewitt Electric Co.) 


21,071. September 22nd. 

Lioxkous SEPARATING DIAPHRAGMS FOR ELECTRIC ACCUMULATORS. H. Leitner. 
22,807. October 16th. 

ELEzcTRIC Славіка. Siemens Bros. & Co. and W. Dieselhorst. (Siemens and 
Halske Akt.-Ges.) 25,306. November 9th. 


SPRING Fvsks FOR ELECTRICAL Worx. J. W. Turner. 26,454. November And. 

R&govLATING Exvectric Motors. Н. Sefton-Jones. (R. Stebbins.) 26, 587. 
November 22nd. 

MEANS FOR OPERATING COMPOSING AND TvprEe.SgTTINO MacHINES BY MEANS OF 
ELECTRIC CURRENTS CONTROLLED BY REGISTER STRIPS. Н. Drewell. 27,060. 
November 28th. 

TRANSMITTING APPARATUS FOR WIRELESS TELEGRAPHY. Р. О. Pedersen. 97,956. 
December 7th. (Date applied for under International Convention, Decem- 
ber 8th, 1905.) | 


кин VOLTAGE REGULATOR FOR Dynamos. G. B. Neeley. 28,848. Decem- 

ber 18th. 

AUTOMATIC REGULATOR FOR DiREcT-CURRENT Dynamos. G. S. Neeley. 28,849. 
December 18th. 


DrNAMO-ELEOTRIC MacHines. Allgemeine Elektricitüts Ges. 14,935. June 30th 
(Date applied for under International Convention, June 30th, 1906 ) 

APPARATUS OR DEVICE FOR ELECTRICALLY INDICATING AT A DISTANCE. WHETHER 
Виллавр TABLES OR THK LIKE ARE ENGAGED OR DISENGAGED, ALSO APPLICABLE 
FOR OTHER SIGNALLING, INDICATING OR ADVERTISING Purposes. A. D. Rayner 
and L. Fraser. 16,971. July 27th. 

REGULATION oF MULTI-SPEED ELECTRIC Motors. W. E. Burnand. 
July 3186, | 

DEVICES FOR CLAMPING STEREOTYPE, ELECTROTYPE AND OTHER PRINTING PLATES. 
У, С. Fairweather. (Е. В. Redington.) 17,726. August 7th. 

METHOD OF PRODUCING METALLIC INCANDESCENCE BO DIES FoR ELECTRIC GLOW 

PS. Р. M. Justice. (Deutsche Gasgluhlicht Akt.-Ges.) (Auerges.) 

18,622. August 20th. 

ErrkcTRIC Motors. D. Mendelson. 18,789. August 21st. 

CURRENT COLLECTORS FOR ELECTRICALLY-DRIVEN VEHICLES, J. W. Knowles. 
20,342. September 21st. 

кыа шара Н. W. Van Raden and C. B. Robinson. 21,043, Septem- 

т And. 

ELECTRICAL Time SwitcHes. R. F. 8. Venner and R. L. Griesbach. 21,206. 
September 25th. 

STORAGE BATTERIES. F. Sokal, S. Bloomfield, S. B. Wolf, and C. Wolff. 22,000. 
October 5th. 

ELECTRIC IGNITION DEVICES FOR INTERNAL ComMBUSTION ENGINES. R. Ayton. 
28,810. October 26th. 

Pee POR SECONDARY AND бтовлок CELLS. E. V. Gratze. 28,406. Decem- 

г 18th. 


17,286. 


1907. 


Exrecrric Traction Systems, L. Potterat. 1,898. January 18th. 
INCANDESCENT VaPOUR Lamps. W. Tures. 1,671. January 22nd. М 


CURRENT COLLECTOR FOR Use IN Stup-ContTact Systems or ELECTRIC TRACTION. 
W. Griffiths and B. Н. Bedell. 5,025. March lst. (Date applied for under 
International Convention, March 3rd, 1906.) 


Mxans IN CONNECTION WITH ELEcTRIO COILS HAVING SELF-INDUCTION FOR 
SHORTENING THE TIME OF ENERGISING AND DE-ENERGISING SUCH COILS. 
Felten & Guilleaume Lahmeyerwerke Akt.-Ges. 5,890. Marchllth. (Date 
applied for under International Convention, April 20th, 1906.) 


ELECTRIC TERMINALS OR CovPLINGS. J. Arnold and E. T. Bumpsteed. 6,358, 
March 16th. | 


PRockss FOR THE REGENERATION OF THE ELECTROLYTE EMPLOYED IN THE 
EXTRACTION, BY THE ELECTROLYTIO PROCESS, OF COPPER FROM OLD BRONZE 
AND BRoNzE Waste. A. J. M. Thirot and L. A. Mage (called Nouguier). 
6,502. March 18th. (Date applied for under International Convention, 
March 26th, 1906.) 

DIRECT-CURRENT DyNAMO-ELECTRIC MACHINES PROVIDED WITH AUXILIARY POLES. 
Allgemeine Elektricitits-Ges. 6,966. March amd. (Date applied for under 
International Convention, March 29th, 1906.) 


PENDANT OR FITTING FOR ELECTRIC LIGHTING AND OTHER PURPOSES. J. Caslake. 
7,559. March 28th. 
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STAGNATION IN ELECTRIC TRACTION. 


Unper this heading, our esteemed contemporary the 
Tramway and Railway World discusses the slackness in 
electric tramway developments, so apparent at the present 
time. While we do not, perhaps, take such a doleful view 
of the situation as our contemporary, it is abundantly 
evident that practically all the paying areas, and, indeed, 
many which cannot possibly pay for some years, have been 
exploited by the tramway undertakings, numbering nearly 
200, already at work. 

The poeition, in fact, resembles somewhat that of the 
central station supply authority, with the importent die- 
tinction that the electric tramway has been able to drive 
all rivals off the field—a fact which has encouraged its 
supporters to extend such systems rapidly, in many cases 
beyond their paying limits, whereas the great majority of 
electricity supply undertakings are only now developing their 
profitable business, and in nearly every case are capable of 
great extension. 

Our contemporary puts in а strong plea for interurban 
tram ways, pointing out that under existing circumstances 
it is seldom possible to obtain concessions for new lines from 
local authorities, and in the rare instances where an absolute 
embargo is not placed on the plans of the promoters, such 
onerous terms ave demanded that it is not worth while to 
attempt to raie the required capital, because the profita at 
the best would be insign.ficant," and follows this with a 
suggestion that less expensive methods of construction 
would have enabled many systems to show to greater 
advantage financially than they do, and, moreover, would 
have paved the way to rural extensions which are impossible 
under present conditions. 

All this is only too true, and we are afraid that it is use- 
less to look for any relief from the grandmotherly legislation 
mainly responsible for it, which, under the guise of safe- 
guarding local interests, enables the latter to obstruct, in 
every possible way, schemes which have a national im- 
portance. 

Rural tramway construction is a thing apart from the 
town system, and it is a matter for regret that many 
thriving city undertakings should have overstepped their 
bounds by extensions into rural districts, and thus led the 
way in introducing expensive methods on country roads. 

However, admitting the present stagnation in tramway 
development in this country, a position due to a combination 
of legislative and financial conditions, when we turn to the 
sphere of the electric railway, which, by the way, our 
contemporary ignores, we cannot help feeling that great 
developments are in store in the near future. With two of 
our provincial companies operating important sections of rail- 
way with apparently highly satisfactory results, and yet a 
third company—well known for its enterprise—experiment- 
ing in a similar direction, not to mencion the numerous 
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electric railways in the metropolis, there is surely no need 
to despond. And even railway work cannot be said to 
exhaust the electric traction business, when our canal haulage 
problems remain absolutely untouched. 

While it is, perhaps, idle to compare this country with 
the States and the Continent of Europe in the matter of 
electric traction, yet it is of interest to note the great exten- 
sion of such work across the Atlantic, and the large 
schemes which are on foot for clectrifying the State 
railways of Sweden, Switzerland, Italy and Austria. 

True, wat2r-power is comparatively cheap, imported coal 
dear, and native coal abominably bad in the latter countries, 
facts which tend to assist matters; here good coal is plenti- 
ful, but it is increasing in value yearly, a position of affairs 
which brings nearer the time when its strictly economical 
use, by conversion into electrical energy, will be an absolute 
necessity to our railways. 


ауса тсин 


AMERICAN practice, while tending to а 

n ss degree of simplicity unattainable in this 

Transmission, country, is nevertheless instructive from 

the point of view of giving an idea of the 
economies to which an approximation may be reached on this 
side of the water. For this purpose a paper read at the 
Convention of the American Institute of Electrical Engi- 
neers at Niagara Falls, by Mr. Frank G. Baum, is interest- 
ing, inasmuch as several methods are there given of 
constructing and operating a power transmission line which 
would be considered somewhat perilous in this country. He 
iostances some of the work done on the system of the 
California Gas and Electric Corporation in order to illus- 
trate the necessity of doing things in an inexpensive way in 
the early development of an art or business. Along some of 
the lines where the load was small, one wire only was run to 
the sub-station, which was an inexpensive building, and one 
transformer with earth return was installed. Single-phase 
motors were used. For larger stations, sometimes up to 
500 Kw., two wires were run to the sub-station, and by 
using earth ieturn on the primary and open delta on the 
secondary, three-phase motors were operated, and loads as 
large ав 1,500 Kw. have been carried to distances of 100 
miles on two transformers, star connected in the primary, 
earthed neutral and open delta on the secondary. Neither 
the power consumer пог the power house operator noticed 
anything unusual. For larger sub-stations a single three- 
phase transmission line supplies the load, even where the 
length is 50 miles or more. This is justified on the ground 
that when the output per annum of a factory is practically 
unaffected by interruptione, the consumer cannot afford to 
pay for a duplicate line. It is seen on working it out that 
interruptions amounting to one hour per month would be 
one-seventh of 1 per cent. of the total time, and if the 
supply shuts down one hour in every month a very bad 
service is being given; hence, for many plants the construc- 
tion of a duplicate service is superfluous. English engineers 
should note this point. 

The paper also goes into the question of tower pole 
structure versus ordinary pole lines. The cost of a two- 
circuit tower line is a3 great as that of two pole lines, and 
the former requires a private right of way. It should be 
remembered that two pole lines entering a town by different 
routes will give greater reliability than any two-circuit 
tower line that could be built. 

The author refers to the tendency to use long spars in 
pole line construction on account ~f the lower cost and the 


— 


reduced number of insulators, which are really weak points 
on the line. Ten or five years ago nearly all the lines were 
built with 40 poles to the mile, using 35-ft. poles. Nowa- 
days in California there are spans varying in length from 
700 to 2,700 ft., using the profile of the hills to assist the 
transmission by allowing the wires to sag into the valleye. 
A span of 3,000 ft. with a sag of 300 ft. would, if on the level, 
require towers over 300 ft. high, while in the line under 
consideration on similar spans simple wooden pole structures 
80 ft. high were all that were necessary. The amount 
saved in forest clearing, poles, insulators, and labour will 
sometimes e mount to 50 per cent. 


The author considers that spans of 200 to 1,500 ft. give 


the best line, and when the older lines had to be recon- 
stracted for a higher pressure, in order to reduce the cost of 
insulators for future line maintenance the number of poles 
was reduced. ‘To do this the supporting points of the wires 
were raised higher above the ground than before. Structures 
for a three-wire transmission were given, for spans up to 
500 ft, 7 ft. between the wires, arranged at the points of an 
equilateral triangle; for spans of 500 ft. to 700 ft., 9 ft. 
was allowed between the wires; for spans of 700 ft. to 
900 ft. an 11-ft. triangle was used ; for spans of 900 ft. 
to 2,000 ft. the wires were kept in short isosceles triangles, 
the formation measuring 1» ft. between the two lower wires, 
and 5 ft. vertically over this base to the third wire. For 
spans of 2,000 ft. to 3,000 ft. the wires were kept in one 
horizontal plane, approximately 12 ft. from wire to wire. 

Another striking feature in the design of this transmission 
line is the type of switch device used. It should be noted 
that the system is operated at 60,000 volts, and that the 
circuits carry in the aggregate over 50,000 Kw. 
The sub-stations are in some css 100 to 150 miles from 
any power station. All line switching is done by means of 
simple air-break switches with two gaps in each switch 
circuit. These are operated out of doors for line 
sectioning, tapping on to small sub-statione, &c., and the 
satisfactory performance of these devices can only be ex- 
plained to the British mind by the fact that, as a rule, the 
Californian climate is not so humid as our own. 

The author concludes his paper with the presentiment 
that in time high-pressure circuits will be installed, feeding 
into the low-pressure lines at various points, using the present 
60, 000-volt lines for the primary distribution, and stepping 
down to about 11,000 for the regular factory distribution. No 
doubt part of the future work of electrical engineers will be 
to redesign and reconstruct high-pre:sure systems in this 
country for the purpose of bearing increased pressure due to 
wider systems of distribution, and, in view of this fact, it 
would be advisable for English designers to bear in mind 
that the application of extremely high voltage to overhead 
lines does not necessarily involve the use of complicated 
gear. We are too prone in this country to make a bugbear 
of imaginary difficulties, and it is, therefore, refreshing to 
come across a record of successful engineering of extra high- 
pressure ci:cpits conducted with the simplest possible 
apparatus. 


THE problem of getting good and even 
FANE illumination in drawing offices, more 
Office Lighting. ha | 
especially where the ceiling is low, has 
been attacked in various ways. Ordinary electric lights 
placed at frequent intervals are most frequently seen. 
Attempts have been made to use mercury vapour lamps, 
with a fair amount of success. In a paper given 
by Mr. E. A. Norman before the Illuminating Engineer- 
ing Society, and reported in the New York Electrical 
Review, details are given of the somewhat daring 
experiment of using enclosed arc lamps in a drawing 
office only 13 ft; 6 in. high, which nevertheless seems to 
have been very successful. The lamps used were the American 
General Electric Co.'s 5%-ampere multiple enclosed type, 
carrying concentric diffusers and inverted cone alabaster 
globes. The illumination intensities were measured on а 
horizontal plane 45} in. above the floor level. As the 
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height of the diffuser level was only 11 ft. from the 
ground, it would be imagined that the variations in light 
intensity would be somewhat marked. As the result, how- 
ever, of testa taken at 20 stations in the room, the average 
foot-candles recorded was 13:5, while the minimum found 
was only 8:6, and the maximum 15:7, a variation of 
36°3 per cent. towards the inferior, and 16:3 per cent. 
towards the superior limit. "This, considering the difficulty 
usually experienced in obtaining even illumination in drew- 
ing offices, can be regarded as a distinctly good result. A 
personal canvass among the men working under these condi- 
tions was taken, and their opinion was favourable to the 
lighting obtained. 

The power expended was measured by noting the line 
voltage at intervals throughout the test, and the current 
flowing through five of the lamps in series was also measured 
and taken as the gauge of current used throughout. From 
these data it was found that the watts consumed per sq. ft. 
illuminated were 5:01, and per cubic foot (593, while the 
average candle-foot obtained per watt was 000111. 

In order to determine in what way the light was dis- 
tributed to surfaces inclined to the horizontal, measurements 
were taken with the test-plate horizontal, vertical, and at 
intermediate angles with 15° intervals. The spot chosen for 
the test was selected as agreeing with average conditions 
throughout the room. The results obtained, taking the 
horizontal illumination as 100 per cent., were as follows for 
the varioug degrees of inclination from the horizontal :— 

Horizontal. 15? 30 45° 60 75° Vertical. 

100% 119% 115% 105% 85% 62% 44% 
This gives a valuable indication of the correct angle of a 
drawing board in a room moderately uniformly lighted, 
inasmuch as tests taken with concealed and direct incan- 
descent lighting in a room, also gave 10? to 15° inclination 
from the horizontal, as the angle of maximum illumination. 
Apart from the comfort of the draughteman in position, 


therefore, a 15? slope appears to be the best possible for a 
drawing board. 


THE Engineering Standards Committee 
has just issued a Report on limit gauges 
for screw threads. The subject is one of 
exceptional difficulty and of no less importance, for of all 
the factors of infinite variety that enter into the construction 
of engineering tools, apparatus and structures, from a micro- 
meter to a warship, there is none more universal or indis- 
pensable than the screw. The Sectional Committee on 
Screw Threads and Gauges was appointed in February, 1903, 
and reported on standard screw threads in April, 1905. 
The present Report deals only with the limits recommended 
for B.S. screw threads from } in. to 3 in. in diameter, to 
ensure interchangeability and accuracy of fit, the threads 
previously standardised (British Standard Whitworth and 
Fine) being alone concerned ; a great deal of work has been 
done by the National Physical Laboratory to assist the Com- 
mittee in ita investigations. To obtain as large a circulation 
as possible, this Report is being issued at a specially low 

rice. 

: The Committee points out that the element in which an 
error most seriously affects interchangeability is the pitch ; 
with angular threads, which are here dealt with, the effect is 


Standard 
Screw Threads. 


manifested not only axially but also at right angles to the. 


axis of the screw, во that if a bolt and nut of / inches diameter 
have a relative difference in pitch of p mils per inch, they must 
have a difference in effective diameter of about 2 / mils in 
order to go together freely. | 

The specification lays down tolerances on the full, core, and 
effective diameters to meet inaccuracy of workmanship, and 
minimum allowances to enable free assembly ; and fixes the 
permissible errors in pitch, under practical working condi- 
tions. In the tables of tolerances for bolts and nuts the 
tolerances for screw threads of correct pitch are given, and the 


allowances necessary to compensate for pitch errors are 
tabulated separately, these allowances having to be made 
on the effective diameters of bolts and nuts in addition to 
the normal tolerances. 

The problem of devising suitable gauges for screw threads 
has for long received attention, and is one of great 
difficulty ; it is pleasing to note, therefore, that Mr. W. 
Taylor, a member of the Sectional Committee, has presented 
to the Standards Committee the patent rights of a very 
ingenious gauge which he has designed for this purpose, and 
the public will have free use of this invention. The gauge 
employs three conical points fixed in a frame, two on one 
side and one on the other side of the bolt to be gauged, the 
three being accurately set to the correct, pitch and maximum 
effective diameter. 

In addition, à simple device provides a test for the 
minimum effective diameter of the bolt, and if the latter 
entera the gauge while the not go device refuses to “ go," 
the thread is not only within the prescribed limits of pitch 
and effective diameter, but is also shown to be compensated 
for any error of pitch that may be present. Other gauges 
are also described. The difficulty of determining the 
accuracy of an ordinary screw ring gauge is the main 
objection to its use, but this does not apply to internal screw 
gauges, Which may, therefore, be used for nuts. | 

The Committee is to be congratulated upon the com- 
pletion of an arduous investigation, which adds another 
and an important stone to its monumental work of 
standardisation. 


THE steady decline in the price of 
standard indicates continued holding-off 
on the part of the consumer. The reduction of the price 
of electrolytic by the large American producers should also 
tend to ease the situation. Whether the latter is due to 
prospects of a largely increased supply is not apparent from 
statistics. The visible supplies at the end of August, as 
shown by Messrs. Newton's tables, have considerably 
increased over the fignres for the four preceding months 
(14,220 tons against 12,400, average), but no marked 
increase is observable in the shipments of any particular 
country, with the exception of Spain. In this case the rise 
of 1,300 tons appeara more probably due to clearing of 
stock than to an increase in production. The general out- 
look, however, ia more hopeful for the consumer. 


Cepper. 


A PESSIMISTIC tone pervaded an address 
delivered some time ago by Mr. Campbell, 
of the Geological Survey, U.S.A. In 
brief, the author arrived at very much the same conclusion as 
our first Royal Commission on Coal Supplies cameto—namely, 
that the time when coal will be scarce enough to shift the 
busiest centres of industry elsewhere is not so far away, and 
that within a few centuries there will be no coal at all. The 
end of the anthracite in the Appalachian belt is almost 
within sight, and there is no other known anthracite deposit 
of any consequence. The bituminous coal of the same belt 
will be worked out to the deep levels and their seams within 
а couple of centuries or less, and the poorer bituminous coal 
of the other two important fields is being depleted rapidly. 
There remain vast fields of such inferior stuff as lignite, 
upon which the cost of carriage would be out of proportion 
to its value—as prices rule now. 

The consumption of coal in America has quadrupled in 
25 years, and there is not much hope of a lessened rate of 
increase, unless—and everything depends on that word— 
it is checked by the general use of economical methods. In 
England, as in America, the existence of our present largest 
cities, and, finally, the existence as free people of the nations 
themselves, depends altogether, so far as we can see now, 
on the intelligence with which we husband our fuel. Much 
is being done, and much has been accomplished, but an 
immense amount has yet to be done before the modern 
saviours of the Anglo-Saxon race may say that they can do 
no more by invention, persuasion, incentive, and example, 
to prevent waste of our most precious material possession, 


The American 
Coal Supply. 
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TEST OF 1,000-KW. CURTIS TURBINE FOR 
THE LANCASHIRE UNITED TRAMWAYS, 
LTD. 


THROUGH the courtesy of the British Thomson- Houston Co. 
we are able give the results of an official test carried out at 
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CHARACTERISTIC CURVES. 


their works, on а 1,000-Kw. Curtis steam turbine supplied 
to the Lancashire United Tramways, Ltd. 

The tests were carried out under the supervision of 
Prof. Ernest Wilson, of ‘King’s College, London, and 
Mr. J. R. Salter, engineer and manager to the purchasers. ` 

The turbo-alternator set consisted of a vertical Curtis 
steam turbine, mounted on a sub-base condenser, running at 
a speed of 1,500 к.р.м., and driving a two-phase alternator, 
capable of giving a continuous output of 1,000 Kw. 
(1,250 K. v. A.) with 80 per cent. power factor, the pressure 
being 7,500 volts, and the frequency 50. 


The steam consumption tests were made by measuring the 


amount of water discharged into the hot well, the power 
taken by the air and circulating pumps being excluded. 

The test was run in the following order: Half-load for 
two hours; full-load for six hours; and 1} load for 
one hour, after which the voltage regulation and insulation 
tests were taken. | 

In Table I à summary is given of the electrical quantities 
obtained during the run, whilst Table II gives the steam 
consumption figures, and Table III the observed and calcu- 
lated regulation. 

The specification provided that the test for steam con- 
sumption should be made under the following conditions :— 

1. A steam pressure of 150 lb. per sq. in. at the stop 
valve. 

2. A vacuum of 28 in. with the circulating water at a 
temperature not exceeding 80° F., and when the power 
absorbed by air and circulating pump motors does not 
exceed 52 KW. 
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The guarantees were as follows :—1} load, 20 lb.; full 
load, 19:3 Ib.: half load, 21:8 lb. The full-load figures 
were subject to a penalty or bonus of £50 for every 1 per 
cent. variation. 

In each of the teste, the rate of consumption in lb. of 
steam per hour has been obtained from the log sheets recorded 
during the tests, Table II, the tests being made by 
measuring the amount of water discharged 
into two tanks. 

The 30-cwt. platform weighing machines 
used during the test have been certified 
as accurate by the Government Inspector 
of Weights and Measures, and all elec- 
trical measuring instruments were cali- 
brated by the Board of Trade after the test. 

Correcting the test results at full load 
to specification conditions as regards (1) 
steam pressure, (2) superheat, (3) vacuum, 
and allowing for excitation losses and 
lubricating pump (9:8,Kw.), the full load 
figures work out to 18:5 lb. per Kw.-hour. 
\ This is four per cent. better than the guar- 
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antee, which thus entitles the contractors to 
a bonus of £200. 

The specification allows a rise of 75? 
after a 10 hours' run at full non-induc- 


1,000-kw. CURTIS TURBO-ALTEBNATOB, Lancs. UNITED TRAMWAYS. 
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tive load. The highest temperature rise was 3927 C., a 
figure within the limits of the specification. The temperature 
rises have been checked by resistance measurements, and 
agree closely. 

The voltage regulation is also within the specified 
limits. The short-circuit characteristic has enabled an 
approximate idea to be formed as to what the regulation will 
be on inductive loads. It will be seen that the field coil. 
according to theory, will have to be supplied with the full 
110 volts for the requisite excitation of about 115 amperes 
when the generator is hot. 

On the opposite расе the wave form obtained by an 
ondograph is given, and the equivalent sine curve has been 
superposed thereon. The deviation from a sine curve is not 
beyond the limit given in the specification, and is satisfactory 


CORRESPONDENCE. 


Letters received by us after b p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


6 Buckle, London.“ 


In connection with your recent notice of the above, may 
I be permitted to say, in justice to the publishers, that 
several typographical errors which unfortunately appeared in 
the advance Press copy supplied to the Press generally, do 
not appear in the published work. The use, or misuse, of 
such verbs as “infer " for“ suggest, allow for“ admit,” 
&c., is idiomatic of a language spoken by professionals both 
fore and aft of the bridge, and is purposely employed. 

One word more; B is not а detective. Не was never 
intended for one. 

The Author. 


The Draft Regulations of the Home Office. 


With reference to the above regulations, it is stated— 
Section 17—that at the back of every high-pressure switch- 
board there shall be a clear passage 4 ft. wide. Can vou 
explain how the necessity arises for the same 4-ft. passage 
for switchboards in small stations of an output of less than 
100 KW., controlling, say, two generators and two feeders, 
and worked only from dusk to daylight, when it is con- 
sidered sufficient for switchboards carrying 10 times as much 
power, controlling 10 times as many circuits, and in con- 
tinnous use? In the former, would not a 3-ft. passage be 
ample’ Altering existing boards would, in many cases, be 
very awkward. 

| L g. d. 


Enclosed Arc v. Mercury Vapour. 


In an article on mercury vapour lamps in your issue for 
August 28rd, it is stated that this type of lamp is “ cheaper 
to run than either arc lamps or gas. Its highly actinic and 
highly diffusive light is unequalled by any other artificial 
illuminant for photographic purposes. There is no question 
on this point, &c.“ 


I venture to say that this is entirely misleading and in- 


accurate, and that in practice the mercury vapour lamp for 
this purpose has no chance against properly designed 
enclosed ares. Rather than quote my own experience, how- 
ever, I would refer those interested in the matter to a letter 
in the British Journal of Photography, December 15th, 
1905, from Mr. A. J. Newton, of the London County 
Council School of Photography, on * Mercury Vapour 
Lamps in Process" Не says :—“ The London County 
Council School of Photo-Engraving and Lithography has 
recently had installed a pair of Cooper-Hewitt mercury 
vapour lamps designed for process work. These have been 
tested by students against a pair of * Westminster ' enclosed 
arc lamps. Firstly, a careful and accurate test wax made of 
the current consumed by an independent electrical engineer. 
He stated that two arc lamps took 14 amperes, while the 


two vapour lamps took 34 amperes. The voltage was 200, 


direct current—(certain tests are here described) the result 


proved to be that the mercury vapour lamp required more 
than 3} times the exposure of the arcs, and the exposures 
were repeated several times, both for short and long times, 
and all gave the same result. 

“ There is no doubt that in this case there is practically 
the same cost of current for the same effect produced, i.e., 
vapour lamps take only a quarter the amount of current 
that the arc lamps take, but they take about four times as 
long to do the work." 

The comparison is the same for portraiture; with reflected 
light from our long arc, enclosed, photographic lamps the 
exposure is about half а second. With the usual outfit of 
mercury vapour lamps the exposures are not less than three 
seconds. 

Many photographers now using Westminster lamps 
have had experience of both, and they quite confirm what 
Mr. Newton says. 


J. 0. Girdlestone. 
London, W., Seplember 6th, 1907. 


In your issue of August 22rd last, page 291, there are 
portions of an article so inaccurate and misleading that | 
trust you will allow me to contradict same. I refer to the 
statement that the mercury vapour lamp is unequalled by 
any other artificial illuminant for photographic purposes, ae, 
for instance, when compared with a highly efficient enclosed 
arc. 

There are three reasons given— Economy, Quality and 
Diffusiveness respectively. 

Economy.—Will your contributor kindly give details in 
which the equipment and actual durability in commercial 
practice are included ? 

Quality.— Your contributor says in another part of his 
article, he does not suggest the lamp should be used where 
flesh tints (and I may add expression also) are expected to 
look their best. Мау I state tbat even with the addition of 
red rays which may visually disguise the effects of the 
mercury lamp, it is just these awful libels of the human face 
which the lamp tends to produce in portraiture. 

Diffusiveness.—At first sight this might appear to be a 
great advantage.  Practically, the light of the mercury 
lamp is extremely difficult to distribute in à manner suitable 
to portraiture, and I have never seen it effectually accom- 
plished. A light brightest at one place and insensibly 
shading off as it encompasses the sitter can be obtained with 
comparative ease when starting with a small area of concen- 
trated actinic light such as is given by the well-known 
Westminster enclosed lampe. The mercury lamp naked is 
almost as bad as the naked arc, and is relatively unmanaye- 
able when attempts are made to distribute it efficiently. 


Howard Farmer, 
Principal, Photographie Schol, 
The Polytechnic Institute, 


London, W., September 9th, 1907. 


Proposed Electrical Exhibition in Manchester. 


I also am one of those who think the idea of holding an 
exhibition in Manchester, on the lines of 1905 at Olympia, 
will be a great mistake. My reasons are as follows :— 

1. The day is past when the electrical industry derives 
any benefit from being associated with shooting galleries, 
drinking bars, and military bands. 

2. A much more useful exhibition could be held in a year 
or two's time in London, by the electrical branch of the 
engineering industry associating itself with the other 
branches, civil, mechanical, &c. Such an exhibition would 
command respect and attention, and would do us all good. 

3. A general industrial exhibition is being mooted in Man- 
chester for the year after next, which, if supported by the 
Lancashire manufacturers, as it will be, will be a very 
important function. 

4. The ontlay (and it costs anything from £500 to £1,000 
to make an adequate show in such exhibitions) is not at all 
commensurate with the benefit derived from it. Far better 
spend the money in pushing trade by other methods and 
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.be in a position to sell more cheaply through curtailing 


working expenses. 

Finally, has any serious attempt been made to secure the 
opinions of the big firms as to this Manchester Exhibition 
next year? І doubt it. At present it seems a hole and 
corner arrangement, got up by two or three people who 
believe in such matters, to force on firms at the last moment 
the plea that such a number are exhibiting, therefore the 


others cannot stand out. 
Another Manufacturer. 


London, S.W., September 9th, 1907. 


Compensated D.C. Voltmeter. 


In your issue of September 6th, you call attention to a 
compensated direct-current voltmeter, described by Mr. 
Brooks in the Electrical World of June 29th; we should 
like to point out that there is nothing novel about this 
instrument, as we designed and made several instruments 
which were supplied as long back as 1899, for use on а 
central station switchboard ; since then we have made others 


from time to time. 
Nalder Bros. & Thompson, Ltd. 
Fras. H. NALDEB, 
Managing. Director, 
London, E.C., September Nil, 1907. 


REVIEW OF THE L.G.B. DEPARTMENTAL 
COMMITTEE’S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAHRINGS.—V. 


General Recommendations. 


Par 62.—“ There is considerable divergency of practice in 
writing off wasting assete, the permanent retention of which on the 
balance-sheet& would be undesirable; and а necessity thus exists for 
regulations under which a uniform method of dealing therewith 
may be ensured. Only in the case of an asset passing out of possession 
or becoming valueless, would its original cost on the one hand, and on 
the other the provision already made for redemption of debt, disappear 
from the accounts ” 


" Ag regards each separate trading authority the whole of the 


assets and capital outlays of the local authority should be shown in the 
balance-shect at their original cost, and per contra the full amounts 
of the loans and the provision made for their repayment.” 

Par. 65.— So far as the Committee are aware, Parliament, 
though it has in many cases required separate accounts to be kept 
in respect of particular services, has in no case defined the precise 
meaning to be attached to the requirement; and the practice of 
local authorities in this respect appears to vary. It is, however, 
clear that properly-kept records must be maintained suitable to the 
character of the undertaking, and that these records must be 
adapted to effective check in detail, and to the ultimate preparation 
of annual statements of account, which will not only show results 
under the necessary sub-heads of income and expenditure, but will 
also bring out the net gain or loss and its appropriation.” 

Par. 68.—'' Any expenses of maintaining a trading undertaking 
which are not met ont of reveue, must be defrayed forthwith out of 
the fund or rate made liable by statute, and provision should 
accordingly be made by the local authority in their rates for any 
such deficiency in the revenues of the undertaking being fully 
covered by the current rate. Similarly, any surplus revenue of 
such an undertaking, after providing for statutory appropriations 
thereof, should be applied in aid of the fund or rate specified." 


Standardisation of Accounts, 
Par. 74.— The Committee find that there is a substantial 


· unanimity of opinion that uniformity is desirable, so far as it can 


be attained, both as regards the system on which the accounts of 
local authorities should be kept, and as regards the form of their 
publication.” 

Раг. 75.— With regard to the system of the accounts, we are firmly 
convinced that general principles such as have been here laid down 
shonld be clearly defined by regulation. But the details of the 
book-kecping may need a certain amount of clasticity in order that 
they may be adapted to the diversities of local requirements; and in 
our opinion 16 ів both unnecessary and impracticable to attempt to 
insist upon а stercolyped uniformity provided the careful observance 
of the general principle is secured.” 

Par. 76.—'' But such uniformity as can be obtained is no doubt 
desirable in itself: the possibility of comparison, even if incom- 
plete, tends to foster interest in the accounts, and to stimulate 
criticism and investigation which may lead to substantial improve- 
ments in administration," 


- 


Par. 79 (о). —“ Wherever practicable, the account keeping should 
be in the hands of officers who are not responsible for pecuniary 
transactions or administrative duties." 

It is difficult to understand clearly the meaning of the 
recommendation, Par. 62, regarding writing down wasting 
assets. On the one hand, we are told that disappearing or 
valueless assets should be entirely wiped out of the accounts, 
whilst on the other hand, it is stated that the whole of the 
capital outlays should be shown in the balance-sheet. 
Lucidity upon this point should be insisted upon. We 
venture to state that there is not an undertaking in the 
kingdom that bas been in existence for four or five years 
which has not assets standing to the credit of its accounts 
that are either valueless or have disappeared entirely. The 
consideration of this report should lead to a proper under- 
Standing upon this point, and we consider that the proper 
course to adopt is to keep an inventory of all visible 
assets, priced out at the original cost, and reduced each 
year by the proportion of redemption applicable to each 
asset—or, should a scale of depreciation be adopted, in 
accordance with such scale—so that, each year, only the then 
value of the asset would be shown in the books. By the 
use of this inventory it would be possible actually to check 
the existence of cach asset at any given period in a similar 
manner to stocktaking, and thus dormant or dead capital 
would be detected. All capital should be in a revenue-earning 


position, otherwise it is a hindrance to progress. Labour 


that is non-revenue-earning is usually dispensed with, 
therefore capital, which is essentialy condensed labour, 
should, if incapacitated from earning revenue, be 
written off. Invisible assets would, of course, be treated 
by ledger account and written down annually. There can 
be, to our mind, no useful object in showing aggregate 
capital expenditure in the books of an undertaking. When 
the revenue earnings cf a concern are proportioned to capital, 
the outstanding or true capital value should be taken, not the 
aggregate expenditure. 

If any doubt exists in the minds of Borough Councillors 
as to the appropriation of surplus revenues from electricity 
undertakings, Par. 68 should dispel it. If, after making 
due provision for all statutory obligations, full depreciation, 
and the statutory limit of reserve, a surplus remains, it 
is clear that the ratepayers who are consumers have been 
charged for their supply of electricity in excess of equity, 


and that excess should be refunded through the 


general rate—a course which is, perhaps, not quite fair 
to the consumer, but which is counterbalanced by the 
liability of the body of ratepayers for any financial 
deficit. A reduction of price is then in order. On 
the other hand, it should also be quite clear to 
Borough Councillors that, if the statutory depreciation 
is inadequate, it is absolutely unjust to appropriate any 
apparent surplus to the general rate fund, as the 
accumulation of dead capital over a course of years will 
mean а large demand upon the ratepayers at some future 
period. | 

In regard to the standardisation of accounts, we are 
pleased to note that the Committee do not propose to tie 
down with red tape the efforts of individuals to popularise the 
use of electricity, by restricted book-keeping methods. Book- 
keeping in all branches of trade should be subservient to the 
business not the business subservient to the books, otherwise 
progress will be restricted. It is refreshing to note that a Govern- 
ment department recommends healthy criticism and investiga- 


tion which may lead to substantial improvements in administra- 


tion. Hitherto this has been entirely within the province of 
the technical journalist; however, should the Local Govern- 


ment Board through their officers elect to enter the field of 


criticism, we shall welcome the accession to the ranks of the 
critics, and trust that the criticism from such source will not 
be set down to antipathy to municipal trading. 

The recommendation in Par. 79 (0) is short, but it should 
give every electrical engineer something to ponder over. In 
general practice every electricity departmental officer is 
responsible for either pecuniary transactions or administra- 
tive duties; the inference is, therefore, that the accounts 
вһоша be kept by the finance department of the local 
authority. We would exhort engineers generally to op 
this recommendation and endeavour to keep the whole of the 
work of the department in their own hands. This can be 
very simply and effectively accomplished by a system which 


Vol. 61. No. 1,555, Бвртемвев 13,1907] THR ELECTRICAL REVIEW. 


411 


we hope to describe at some future time in these columns. 
We are aware that the control of accounts has been 
withdrawn from the hands of some borough electrical 
engineers, whose opinions on the subject we shall be glad 
to publish. 


CROMPTON PLANT AT NIXON'S 
NAVIGATION COLLIERY. 


Messrs. Crompton & Oo. have recently supplied a comprehensive 
equipment for this colliery, including generating piant, surface 
and underground mains and a number of motors. 

The engine house is close to the pit head, the shaft is 370 yds. 
deep, and the motors are grouped round the foot of the shaft. The 
generating plant includes three steam alternators, the engines being 
of the Belliss two-crank compound type, working with steam at 
150 Ib. pressure, superheated 150°, and exhausting into ejector con- 


densers, the water for which is taken from an overhead tank con- . 


taining a reserve of 40,000 gallons. 

This tank is supplied from the river adjoining by two 5in. 
centrifugal pumps driven by 23-в.н.р. electric motors, running at 
1,450 B. P. M., and taking their power from the main supply. 

Each engine drives a three-phase alternator with an output of 
300 Kw. at a speed of 375 B. P. u., giving a pressure of 550 volts 
between phases and a periodicity ‘of 25 cycles F second ; the 
exciting current is in each case supplied by a small direct current 
generator coupled to the engine shaft. 

In the engine house is a conveniently situated switch- 
board gallery, on which are mounted three panels fitted with 
oil-break switches, overload and reverse-current circuit breakers, 


Radeon | 


The motors are used for haulage and pumping. There are three 
250-H.P. motors, working main and tail gears for the principal 
roads, These are Crompton standard three-phase machines, fitted 
with wound rotors and outside totally-enclosed slip rings, and are 
direct-coupled to the gears, and started, regulated and reversed by 
large controllers working in an oil bath. The whole of this plant 
is designed to dea] with very heavy overloads, so that in the event 
of a fall or accident of any sort the electrical machinery would be 
the last part of the gear to suffer. 

Two pumps, built by the Uskside Engineering Co., have been 
erected in a new pump room ona lower. level; the room has 
been very carefully designed, and is lined with glazed bricks, form- 
ing a marked contrast with the pump houses in which electrical 
machinery has to be fixed in many collieries. Each of these pumps 
is capable of delivering 400 gallons of water per minute to a head 
of 1,500 ft., and is driven by a 250-в.н.р. three-phase motor, 
running at 490 R P.., and similar in construction to those for the 
haulage gears. 

A single-lift winding gear is also installed in the staple, pit, 
driven by a 75-B.H.P. motor, also two blocking engine reversing 
gears, each driven by a 40-B. H. v. motor. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


r 


THE French Council of State has now confirmed the agreement 
entered into between tbe Paris Municipal Council and the electric 
lighting companies (Sectors) in regard to the extension of the con- 
cessions until 1913, aud the subsequent amalgamation of the com- 
panies with the new Compagnie Parisienne de Distribution d'Elec- 
tricite. It will perhsps be remembered that the latter enterprise 
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ammeters and voltmeters, fuses and exciter regulators, and a 
complete set of synchronising gear; also four trunk feeder panels 
containing switches.and fuses for the feeders, and the usual earth- 
leakage indicators. From the engine house four trunk mains are 
carried underground, the cables being Callender 25 sq. in. three-core 
conductors, with vulcanised bitumen and fibre insulation and double 
tape armouring. Dividing boxes are provided at the head of the 
shaft from which eight cables pass down to the bottom, each being 
a three-core cable, 125 section, insulated with fibre and vulcanised 
bitumen, double wire armoured and supported in cleate with long 
glands at intervals of 40 yds. in the shaft. 

Near the foot of the shaft is a distributing board, which has been 
erected in an old pump room, and is kept locked. The board 
carries distributing fuses for eight circuits, a separate circuit being 
run from this point to each motor. 


The distributing cables to the motors are of the same class as 


those in the shaft. 


is the joint formation of the companies and of the Schneider-Mildé 
financial group, and it will take over the work of supply in Paris 
at the beginning of next November. The company has now been 
registered, with a capital of £2,000,000, of which ome-fourth has 
already been paid m cash. 

The Swiss investing public has been largely appealed to in the 
course of the present year. In addition to the issue by the '' Motor " 
Co., of Baden, of £280,000 in 43 per cent. bonds, the Franco-Swiss 
Co., of Geneva, has offered £400,000 in bonds at 4 per cent., 
the Grande Eau of Aigle £120,000 at 44 per cent, and 
the Montbovon Co. £40,000 at the same rate. These emissions 
Show that in Switzerland, as in other countries, the day of loans at 
less than 4 per cent. is past, at all evente for the near future, until 
money becomes cheaper. Apart from loans, issues of shares have 
taken place to the extent of £100,000 in the case of the new concern 
termed the Orsiéres Power Oo., and the Lonza Works have offered 
£85,000 in new shares for subscription, whilst Swiss investors have 
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also participated in the Italian Dynamo" Co., which has been 
formed, with a capital of £400,000, under Milanese banking 
auspices. 


GERMAN UNDERTAKINGS. 


The Continental Co. for Electrical Enterprises of Nuremberg has a 
rhare capital of £1,600,000, of which £1,441.000 is held by the 
Schuckert Co. In the directors’ report for 1906-7 reference is first 
made to the reorganisation of capital, which was decided upon in 
January of this year, by additional payments of 35 per cent. being 
made on the shares, which were to be converted into 5 per cent. 
preference shares. The extra payment was effected on 31,122 
shares, so that the capital now amounts to £1,556,100 in preference 
‘shares and £43,900 in ordinary shares. , The sum realised by the 
rearrangement of capital was £544,500, and this has allowed of a 
reduction in the creditors’ claims. After extinguishing the debit of 
£92,589, the balance remaining has been devoted to the deprecia- 
tion of securities and syndicate investments, and an allocation has 
also been made to the reserve fund. The accounts show a 
revenue from interest and profits from undertakings of 
£126,928, ав compared with £111,434 in 1905-6, and £135,961 ia 
1904-5. After meeting administrative expenses, interest on obli- 
gations and other charges, there remain net profits of £62,335, 
as compared with £467 in 1905-6. It is proposed to pay a divi- 
dend at the rate of 34 per cent. on the preference shares, leaving a 
small balance to be carried forward to the next account. The 
report gives details of the lighting, power, and tramway under- 
takings, which are either owned by the company or in which it is 
interested, those under its own management being booked at the 
value of £1,088,000. At the present time the company haa 4 per 
cent. obligations in circulation of the nominal value of £455,000. 
The shareholders in the Lahmeyer Electricity Co. (Blektrizitiits 
Gesellschaft vorm. Lahmeyer & Co.), whose manufacturing works at 
Frankfort were transferred to the Felten & Guilleaume-Lahmeyer 
Works Co. some time avo, approved the payment of a dividend of 
7 per cent. for 1906-7 at the recent general meeting, being at the 
same rate as in the preceding year. According to the accounts the 
gross profite amounted to £175,158. as compared with £153,203 in 
1905-6, and the net profits were £81,343 as against £80,150 respec- 
tively. The profits are the result of lighting and tramway under- 
takings owned or worked by the company, the yield on investments 
and interest and commission. The principal interest held by the 
company is in the Felten & Guilleaume-Lahmeyer Works, of 
which the former received £750,000 in fullv-paid shares and 
£100,000 in shares with one-fourth paid, on the occasion of the 
transfer of the Frankfort works A block of these shares, repre- 
senting £50,000, has been disposed of, and the sum realised has been 
devoted to strengthening the reserve fund. The report points out 
that no noteworthy alteration has taken place in the conditions of 
the lighting and tramways undertakings worked by the company, 
and that the development of these and the others in which it is 
interested has been satisfactory. The company's share capital 
amounts to £1,000,000, in addition to £891,000 in 44 per cent. 
obligations and £91,000 in 4 per cent. obligations. 


Swiss AND OTHER COMPANIES. 


The report for 1906-7 of the Kank for Electrical Enterprises 
(Bank fur Elektrische Unternehmungen) of Zurich, which is an 
investment company associated with manufacturing firms, indicates 
net profits amounting to £150,180, as compared with £149,707 in 
1905-6. It is proposed to pay a dividend at the rate of 94 per cent. 
on the share capital (£1,440,000) entitled to participate in the dis- 
tribution, as contrasted with 9 per cent. in the preceding 12 months. 
In May, 1907, the ordinary capital was increased to £1.600,000, the 
bond capital remaining unchanged at 41,400, 000. The directors 
state that in consequence of the policy hitherto pursued of making 
large appropriations to reserve to meet any possible fall in the 
quotations for shares in the bank's portfolio, the decline in quota- 
tious in the past year has not brought about any kind of losses. 
The expectation that the supply undertakinys in which the com- 
pany is interested would progress has been fultilled without any 
exception, and the annual report presents detailed particulars in 
regard tothe numerous enterprises concerned. 

The report of Brown, Boveri & Co., of Baden (Switzerland), states 
that all the works were overloaded during 1906-7, and no diminution 
in the orders took place until the close of the year. Steam tur- 
bines and dynamos again formed the most important branches of 
construction in the shops. The average size of the machines sold 
has recently undergone an increase, and single machines now have 
an output reaching up to 9,000 kw. In connection with these the 
company started the manufacture of high-speed centrifugal pumps 
and compressors during the year, and large orders for both 
have already been received. The production of dynamos, motors, 
and transformers was materially increased by means of the adoption 
of more uniform equipment, and the foreign manufacturing works 
were also extended. The accounts reveal the following figures for 
the past two years:— 


1906-7. 1905-6. 

Share capital £640,000 £640,000 

Bonds d 400,000 200,000 

Gross profits... 237,050 202.270 

Net profits T ; 87,085 81,920 
Dividend, per cent.... "Т 11 11 


It will be seen that an augmentation of £200,000 has taken place 
in the amount of the loan capital during the past year. A further 
.. inereasge of £160,000 ів now proposed in the ordinary share capital, 
so as to provide for extensions of the company's works and of those 


proportion. 


of its branch companies. The directors give particulars of the 
various foreign companies in which the company is interested. It 
is mentioned that a Brown, Boveri Co. has been formed in 
London with a capital of £40,000 to promote business in England, 
and that a material advance in sales has already taken place, not- 
withstanding the unfavourable conditions prevailing in England. 
As to the future, the report remarks that the new year has been 
entered upon with an increased amount of orders, although the 
industrial conditions must now be judged with greater caution than 
& year ago, owing to the continued dearness of money and to labour 
troubles. 

The accounts of the Compagnie Internationale d’Electricité, of 
Liége, which were approved at the recent annual meeting, showed 
gross profits of £27,676 for the year 1906-7 on an ordinary paid share 
capital of £251,080, apart from bonds totalling £86,800. After 
meeting the general expenses and bank charges to the extent of 
£14,236, and appropriating £3,194 for interest payments on the 
bonds, there remained a disposable balance of 410, 246, which sum 
has been devoted to the redemption of various items in the 
accounts. The report of the directors, in explanation of the reduc- 
tion in the profits as compared with the preceding year, referred to 
the increase in the cost of raw materiale, particularly copper, but it 
was impossible, owing to the intense competition in the Belgian 
market, to raise the prices of dynamos and apparatus in the same 
In March, 1907, the company obtained а contract for 
40 heavy cranes for the City of Antwerp, and in conjunction with the 
A.E.G. Union-Electrique of Brussels the company secured the order 
for the Licge electric supply extension scheine early in July of this 
year. As the existing workshops are crowded, an adjoining site 
has been acquired for the purpose of extensions. The company’s 
system of lighting trains continues to prove its capacity, and the 
Belgian State railways have entrusted the company with the equip- 
ment of a certain number of trains, which will contribute towarde the 


 popularising of the method. During the past year, several installa- 


tions were carried out at important rolling mills and at collieries, 
and the orders on hand will assure work for a large portion of the, 
current year. The branch at Paris gave satisfaction, but the directors 
state that they were unable to declare themselves as satisfied with 
the progress of the London office. 

The United Cable Works Co., of St. Petersburg, will perhaps be 
remembered as having been constituted in 1904 to take over the 
Russian cable business of the Russian Allgemeine Co., the Siemens 
and Halske Co., and the Felten & Guilleaume-Lahmeyer Works 
Co. According to the directors’ report for 1906, which is the first 
year of trading, the net profits amounted to 332, 141 roubles. Out 
of this total, the sum of 96,685 roubles has been devoted to the 
purpose of depreciation, and after making provision for a reserve 
fund, &c., the amount of 192,000 roubles has been divided among 
the shareholders at the rate of 4 per cent. on the paid-up capital of 
4,800,000 roubles. The prospects of the undertaking are stated to 
be favourable, and a copper-rolling mill is to be erected. 

The Russian Siemens & Haleke Co., of 8t. Petersburg, is reported 
to have realised gross profits in 1906 amounting to 264,266 roubles, 
which sum advances to 310,712 roubles with the addition of interest 
and the balance brought forward from the preceding year. Ad- 
ministrative expenses have absorbed 287,049 roubles, and the trade 
tax 20,865 roubles, thus leaving net profits of 2,798 roubles: the 
gross profits were 286,293 roubles in 1905 and 268, 859 roubles in 1904. 
The net profits have not allowed of the payment of a dividend for 
1906, any more than in the two previous years. It has been decided 
to reduce the share capital from 7,000,000 roubles to 5,600,000 
roubles, by writing down the nominal value of the shares and 
devoting the 1,400,000 roubles to the purpose of depreciation. 

The report for 1:06 of the Russian Alleemeine Electricity Co., 
states that the period was an extremely diflicult one owing to the 
accentuation of labour questions, and the works were completely 
at a standstill for three months. Orders from private industries 
and from Government and municipal authorities diminished con- 
siderably, as the greatest reserve was manifested on all sides in 
consequence of the scarcity of money and the uncertain political 
situation. Notwithstanding these circumstances, the company 
earned net profits of 439,050 roubles, as contrasted with 220,830 
roubles in 1905. After making provision for depreciation and 
reserve funds and for taxation, there remains a balance of 192,652 
roubles, of which the sum of 150,000 roubles is available for divi- 
dend. It is proposed to pay 3 per cent., as compared with nothing 
in 1905 and 44 per cent. in 1904. The position of affairs has 
a yeg in the present year, and orders have come to hand more 
argely. 


Dielectric Hysteresis.— Experiments by Mr. B. 
Monasch, published in Zleltrotechnik vnd Maschinenbau, have led 
to some useful conclusions with regard to the energy losses in the 
dielectric of condensers and cables. The author finds that the loss 
is strictly proportional to the square of the applied voltage for all 
the dielectrics tested, the pressure alone being varied; but not 
when the temperature varies, the loss increasing with the tem- 
perature. At very high pressures the loss in a condenser does not 
follow the law of squares, owing to the occurrence of lateral dis- 
charges, which may cause a loss comparable with that in the 
dielectric. The loss in the dielectric is proportional to the 
capacity and to the frequency. Thanks to the law of squares, the 
bridge method of testing due to Prof. Wien can be employed with 
comparatively small pressures and on short lengths of cable, giving 
more accurate results than are obtained with usual methods on 
long lengths at very high pressures, 
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PROCEEDINGS OF INSTITUTIONS. 


Hot-Wire Wattmeters and Oscillographs. 
By J. T. Inwin, Associate Member. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS on May 23rd, 1907.) 


Тнв working of an ordinary hot-wire ammeter or voltmeter is well 
known. Up to the present, polarised hot-wire instruments have 
not been used, and herein the author describes a new type invented 
by him, and some of the uses to which it can be applied. 

In fig. 1, ср and EF are two wires or strips of the same size; 
one pole of a battery в; is applied to ре, and the other pole of the 
battery is connected through two resistances Ri Ri to c and F. If 
the resistance of ср is equal to EF = r (say), then there will be а 
current b flowing in each wire. If another current a from any 
other source is sent from c to * through both the wires in series, 
the whole current а can be assumed to pass through the strips ср, 
B F owing to the resistances Ri, в, being large compared with the 
reBistance of the strips; then the rate of heating in the right-hand 


СС EE 
D FF 
Fic. 1. Fic. 2. Fic. 3. Fic. 4. 


wire will be (a + b)? r, and the rate of heating in the left-hand 
wire will be (п — b)? r. The difference in the rate of heating will 
be equal to 4a b r. In any case, the difference in the rates of 
heating is proportional to 4 a br. Therefore, if b and r are con- 
stant, the difference in the rates at which energy is given to the 
two strips is proportional to the current «, and if the current a 
reverses in sign, tbe difference will reverse in sign. If the wires 
cp and г в are each drawn back with equal and constant tension at 
their middle points, then a small mirror м placed across the two 
wires will be deflected through a certain angle proportional to the 
difference in temperatpre between the two wires, and this differ- 
ence in temperature is proportional to 4 a br if the current a 
remains constant for some time: therefore, one has & polarised 
instrument in which the deflection for small angles is practically 
proportional to the current. 

Although it might seem an easy matter to arrange to draw back 
the two wires with equal and constant tension, it is difficult when 
one considers that the movement in some particular instruments 
may be of the order of rabboth of an inch. It is also necessary 
that the initial sag of the two wires should be the same, so that the 
sensibility shall be the same. The author spent some considerable 
time in trying to arrange two springs to draw the two wires back 
or push them forward with equal tension, and altbough he could 
get the deflection on each side equal to within about 10 per cent., 
this method was abandoned in favour of a better srrangement 
shown in fig. 2. The wires c p and Cy in fig. 1, instead of being 
pulled back at their middle point, pass over independent and in- 
sulated pulleys P, г’, and return almost parallel to each other and 
to their outgoing length as shown in fig. 3, where the wire cv’ p' 
corresponds to the wire c D in fig. l. A similar wire ЕЕРЕЕ will 
pass over the pulley р’; these two systems of wires are tied 
together diagonally—that is, the wire сс’ is tied at its middle 
point to the middle of the wire r’ F, and the wire ЕЕ’ is tied back 
at its middle point to the middle of p'p. This is shown in fig. 4. 
Now, as the current passing through the wire cc’ is the same as that 
passing through p“ р, if they are of the same length and of the same 
size, the expansion of each wire will be the same since the rate of 
losing heat is the same. The pulley P will not rotate, and will 
only serve to ensure that there is equal tension on each wire. The 
pulleys P,P’ are drawn up by the spring s. If there is no current 
passing through cc’p’p or E E' F r, and if the wires are exactly 
similar at the same temperature, then the sag of the wires cc’, 
D' D, E E' and r' F will be equal in each case. If a current is sent 
through the four portions in series, then there will be an increase 
in length in all four wires, but there will be no deflection of the 
mirror. If the wire cc’ D' р is heated it will sag more than the 
wire EE r'r, and, therefore, the mirror will be tilted by an 
amount depending on the difference in the rates of heating in 
the two wires. This is very approximately correct for this type 
of instrument. 

The only objection to the instrument used in this way is that it 
requires a constant exciting current, and this would be a drawback to 
its general use. It could be used as an ammeter, voltmeter or ballistic 
coulombmeter. Used as an ammeter, the main current or a current 
proportional to it would pass through the two strips in series, and a 
continuous current would be sent through the two strips in parallel. 
The instrument could only be used for continuous-current measure- 


ment. The chief advantage it would have over the same instru- 
ment used as an ordinary hot-wire ammeter (that is, by passing 
the current through one wire only and putting no exciting current 
on) is that one could read small currents with greater accuracy, as 
the deflection would be proportional to the current. Used as a 
voltmeter, the two strins in series will be connected in series with 
a suitable resistance aud put across the two points between which it 
is required to measure the P. p. 

There is a special case, however, where the instrument described 
has many advantages, namely, where it is required to measure the 
instantaneous voltage across two pointa or the instantaneous cnrrent 
flowing in a circuit. Suppose one wishes to measure the P D. at 
every instant between two points A B (fig. 5). 'The instrument 
C D E Fis placed in series with a non-inductive resistance Ry. If 
the difference of potential across л n varies very slowly the deflec- 
tion of the instrument. will be practically proportional to the P. p. 
at every instant. If the rate of change of р.р. acrots a в is rapid, 
the heat capacity of the wires will prevent the difference in tem- 
perature of the two wires being proportional to the actual differ- 
ence of potential. The rate of change which the instrument will 
follow with any given degree of accuracy depends on the ratio of 
the quantity of heat stored in the wires for a given temperature 
rise to the increased rate of loss of heat for the same temperature 
rise. The smaller this ratio is, the quicker the instrument attains 
a constant temperature after a given current is switched on. The 
ratio can be made smaller by immersing the wires and mirror in 
oil, which enormously increases the rate of cooling, making it six 
to nine times the rate of cooling in air. But even by this method 
the rate of change the instrument could indicate accurately is so 
slow that it would be impossible to use it for frequencies much 
above 5 per second. To make the instrument practical for ordinary 
frequencies the resistance B, in fig. 5 ів shunted by а condenser к 
as shown in fig. 6. The resistance of the instrument itself is low 
compared with the resistance R, being about „th of it for a 
R.M.S. voltage of 100 across 4 8. In this case there is a current 
flowing through the instrament at any instant proportional to the 
difference of potential across a B (v, fig. 7), plus a current pro- 
vortional to the rate at which the potential across А n is varying 
(dvíut, fig. 7), this last current flowing into the condenser; one may 
regard the strips as thermal condensers, which are very leaky, 
and to compensate for this leakage one makes the electric 
condenser equally leaky by shunting it with & resistance. 

When these conditions are fulfilled the difference in temperature 
between the two sets of wires will at everv instant be proportional 
to the voltage across the two points A B, that is, assuming the drop 
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across the instrument itself is small compared with the voltage 
across B.. Whether the deflection at every instant will be pro- 
portional to the voltage across the points A B depends upon the 
forces acting on the moving parta, on the inertia, and on the damp- 
ing. This will be considered further on. 

To use the instrument for indicating the instantaneous value of 
the current flowing in a circuit, the arrangement shown in fig. 8 is 
used where the current is comparatively large compared with that 
taken by the strips. 

A coil witb self-induction L and resistance R ів placed in the main 
circuit A B. If в and L are chosen so that в:т, = the ratio of the 
difference in the rates of dissipating heat to the difference in the 
quantity of heat stored for a given difference in temperature, then 
the difference in temperature will be proportional to the instan- 
taneous current in A B. 

If the curreut flowing in a Bis very small, then the arrangement 
shown in fig. 9 is more suitable, where practically all the current 
flows through the two strips in series and through the primary of a 


transformer, the flux in which is practically proportional to the 
current. The secondary of the transformer is of few turns, and the 
&mpere-turns on the secondary are small compared with the 
ampere-turns on the primary. When this is во the current flowing 
in the secondary is proportional at any instant to the rate of change 
of the primary current. The current through the strips in series is 
proportional toc + k . d c/d t. 


- ж 


414 


THE ELECTRICAL REVIEW. Ivo. 61. No. 1,555, SEPTEMBER 13, 1907. 


Where the frequency is high or the rate of cooling slow it is 
possible to have simply a current through the strips proportional 
to the rate of change of the voltage, as shown in fig. 10, or of 
current as shown in figs. 10 and 11, since the heat gained or lost 
during a period is practically that due to the current through the 
strips, proportional to the rate of change of P. p. or current. This 
is particularly useful when measuring very high differences of 
potential, as it is possible as shown in fig. 10 to indicate the instan- 
taneous P. p. on E. H. 1. Systems without the use of high, carefully 
insulated and, therefore, expensive resistances, especially as the 
curve can be corrected, if the rate of cooling be known. 

As the rate of change of the potential difference across the 
condenser is large, a small condenser of, say, one-hundredth to a 
thousandth of a microfarad capacity would be sufficient, or an idle 
feeder could be used as a condenser, the instrument being suitably 
shunted by a non-inductive resistance to prevent too large a 
current flowing through it. The current taken by the condenser 
necessary to work the instrament in all but very small machines 
will be too small to alter the wave shape of E. vt. y. Resonance will 
be prevented by the resistance of the instrument itself in low- 
voltage systems, and on high-voltage systems the instrument can 
be short-circuited to start with, to see if there is any tendency to 
resonance, and if there is, a resistance can be placed in series with 
the instruments. The arrangement shown in fig. 11 is suitable for 
measuring very small high-frequency currents, say, telephone 
currents. 

Mr. M. B. Field has shown that, if а is the instantaneous value of 
the current flowing in a circuit, and b is the instantaneous value of 
the voltage, the instantaneous power given to the circuit is « b 
watts, also as (а + b)? — (a — b)? = 4a, the power given toa 
circuit is proportional to the difference between the sum of the 
current and voltage squared and the difference of the current and 
voltage squared, 

Of course, a and b may be only proportional to the main current 
and main voltage respectively. Suppose a circuit arranged as 
shown in fig. 12, where R, is а resistance in the main circuit and 
в; is а resistance in series with the strips 7; 7; in parallel placed 
across the main circuit. Let c; be the instantaneous value of the 
current taken from the mains, c. that flowing in the circuit in which 
it is required to measure the power, c, that flowing through the 
resistance Ry, and cs the current through the resistance Rs. 

Then Су — Cg = current through one strip, and cs — с» = current 
through other strip. 

The diiference in the heating of the two strips is equal to 
(c; — Cy)? r1 — (С: — Cg)? ri, and the difference in the rate of heating 
= Cs Ra, Which is a very simple expression for the reading of the 
instrument. 

If v is the voltage across the load, then— 

C4 = [v — 171 (Cs — oa)] / Re. 
The difference in the rate of heating 
= [v — (Са — Са) 71] Cs Bs / B. 
When (cs — Су) ri is very small compared with v, and when c, is 
very nearly equal to ca, the difference in heating is proportional to 
the product of c, v, that is, to the watts spent in the circuit. 

It is therefore essential that the actual power spent in the strips 
themselves shall be very &mall compared with the power to be 
measured, if the instrument is to read nearly correctly on low 
power factors. In order that the difference of heating sball be as 
high a8 possible compared with the total heating of the two strips, 
it should be arranged that the current shunted through the strips 
when the pressure current c, is taken off, should be nearly equal to 
the pressure current flowing in the strips when the main current Са 
is reduced to zero; then at full load and unity power-factor there 
will be no current in the right-hand strip. 

It is known that a hot-wire instrument arranged to measure watts 
can be used as an ammeter or voltmeter. Thus suppose in the 
arrangement shown in fig. 12 the strip E F is not connected at F to 
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the resistance Rs, then there will be a current through ср propor- 
tional to the main voltage across the load v, and therefore the 
deflection is equal to д; v?. · If, instead of this arrangement, the 
point р is connected to в» во that the strip єр shunts the resistance 
Ra, and if the circuit р н is broken, then there will be a current 
in c D proportional to the main current ca, and therefore deflec- 
tion = k;c?*. By the use of suitable constants it is therefore possible 
to use the same instrument and the same scale for current, pressure, 
and power. 

To enable the instrument to indicate instantaneous watts it is 
necessary to have the rate of heating at every instant equal to 


VC зүс + дусу. А method of arriving at this is shown 


diagrammatically in fig. 13, where L B is an inductive resistance 
and B, a non-inductive resistance placed in series with the load. 
The two strips ср and E Р are placed in series across L в. The 
resistance R, connecte the points D and E to the opposite main. 
The strips a н and 1 are connected in series across the resistance 
Ba, and the points н and 1 joined to one terminal of the condenser 
E, the other terminal being connected to the opposite main. In 
the strip c D there will be a current practically proportional to 
у + kao . Inthe strip E Е there will be a current propor- 
tional tov — kac — Ас. The difference in the rate of heating of 
the strips will be proportional to (v + Хос + ka cj! — (v — kyc — 
* c), = 4 voc 4 1% v. 

In the strip о н there will be a current proportional to с + ksv, 
and in 13 a current proportional to 4 v — с. The difference in the 
rate of heating of these two stripsjwill be proportional to (c + 
Kev)? — (ky С) = 4 k cv. 

It ів easy to arrange, as shown in fig. 14, that the instrument 
itself shall have a deflection depending on the eum of the lengths 
of the strips o D and G н minus the sum of the lengths E F and 1 3, 
that is, the strips c D and c H really form one strip, and the strips 
F E and з another strip. In fig. 14 the pulleys are replaced by a 
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block which is pulled back in the same manner as the pulleys by 
a spring. The four connections D H I E, instead of being connected 
D to E and 1 to E as in the case of the ammeter and voltmeter, are 
now connected diagonally р to E and 1 to н, and the wires are still 
tied together diagonally at the middle point. The letters used in 
fige. 13 and 14 refer to similar parts. Now the difference in the 
heating of these two strips is proportional to 4 ke V C + 4 lg v C 
+ 41 cv, and if the values of ža, Ie, and Ta are properly chosen, 
the instantaneous difference in the temperatare of the two strips 
will be proportional to the instantameous power. If the instru- 
ment has a high enough natural period and is properly damped, 
the deflection will be at every instant proportional to the power. 

The author generally mounts three instruments together to show 
at the same time three waves—say, current, P.D., and power. 
Three р.р. waves can be shown at once, say, the р.р. difference 
across a resistance and inductance in scries, and the р.р. across the 
resistance, and the р.р. across the inductance separately. Ав the 
instruments can quite easily have independent exciting circuits, 
вау, a small 4-volt battery for each, and as the wires of each instru- 
ment can be easily insulated from the others and from the case, it 
is possible to have a potential of 200 volte or more between the 
various instruments, as long as care is taken in making the 
connections. 

The instrument is made with tbree elements and is very compact, 
weighirg complete with its levelling screws only 1} lb. The 
mirrors are fairly large, being 4 by 1°5 mm. for projection 
purposes; the natural period is about zop th of a second, but it can 
be made much less by using a emaller mirror and tying back the 
wires more at the centre; in fact, if necessary, any natural 
frequency up to 20,000 per second is quite possible. 

Altering the tension with which the wires are stretched does not 
alter the natural period very much, the amount the wires are tied 
back having a greater influence than the tension. In a particular 
case, altering the tension on one instrument from 10 oz. to 6:6 oz. 
only inereased the natural period from .,,';;th of a second to 
g o; oth of a second. 

It is, of course, true of tbis instrument, as of allother instru- 
ments which are damped in oil or any liquid, that the damped 
period is longer than the undamped, owing to the oil put in motion 
by the vibration of the mirror and wires. An oscillograph with a 
natural frequency of 3,200 in air had a frequency of 2,360 in 
paraffin oil. This oil was not quite sufficient to damp out the 
vibrations caused by sending a square wave through the strips, and 
80 the natural period under these conditions could be observed by 
means of a falling sensitised plate. The ratio of the period in oil 
to that in air depends on the specific gravity of the oil, on the mass 
of oil that has to be moved when the strip vibrates, and to a 
certain extent on the viscosity of the oil. 

The sensibility of a hot-wire polarised instrument can only be 
given for a steady current through it and for a given exciting 
current. Thus the instrument of the type shown in fig. 14, when 
the strips are immersed in castor oil and are excited with 0:5 of 
an ampere in each, will give a scale deflection of about 30 mm. at 
a metre scale distance when another current of 0'10 of an ampere 
is sent through the two strips in series. The deflection it will 
give when an alternating current of constant R. M. S. value and wave- 
form is passed through it depends on the frequency ; thus the instru- 
ment will give a wave of approximately 100 mm. amplitude at a 
metre scale distance, when it is excited with 0:5 of an ampere and a 
simple sine wave of alternating current of 40 cycles and a R.M.B. 
value of 0:35 of an ampere is sent through it, but at double the 
frequency for the same defection the current would have to be 
doubled, except for the smaller radiation of heat that takes place 
from the wires in the shorter time of a complete period. The 
fusing current is 4 amperes in this oil. As shown, however, earlier 
in the paper, the deflection can be made proportional at every 
instant to the instantaneous voltage across two points, or to the 
instantaneous current flowing in a circuit independent of the fre- 
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quency, and this although the instantaneous deflection is not 
proportiozal by any means to the current flowing through the 
instrument itself. Since the difference in rate of heating of the 
wires is equal to 4 a h r where ) and r are constant, the difference 
in the rate of heating of the two wires is proportional to a and the 
temperature difference to a ¢ or the quantity of electricity that has 
passed through them. Then, if there is comparatively little 
difference in the rate of radiation compared with the difference in 
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the amount of heat stored iu the strips in a given cycle, or if the 
difference in the heat radiated can be compensated for, the deflec- 
tion of tbe instrument will be proportional to the quantity of 
electricity that has passed through it, and can be used to indicate 
the instantaneous flux linking with a circuit. This is very useful 
for drawing hysteresis loops for iron or showing the instantaneous 
value of the quantity of electricity stored in a condenser. 

One of the first machines for which the voltage curve was 
obtained was the Pyke and Harris inductor alternator at the 
Central Technical College. This machine was the one from which 
Mr. Duddell obtained a curve by his oscillograph iu ite early stages 
and compared it with that obtained by the point-by-point method. 
He showed that the two curves were practically identical, so that 
the author had only to com рег a curve obtained by his oscillograph 
with one obtained by a Duddell instrument. This is shown in fig. 
15, D being the curve obtained on a Duddell projection oscillograph, 
and rthe curve obtained on the author's instrument. The two 
curves are so nearly alike that it is almost impossible to detect any 
differenee even when two tracings of the curves are superimposed. 
In this case the author's instrument was damped in paraffin oil, 
which was found afterwards not to give quite enough damping. 

Fig. 16 shows two curves for current and р.р. on a non-inductive 
load, and it will be seen that they are practically in phase with 
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each other and of the same wave form. In this case the wires 
were properly damped in castor oil. The drop of potential across 
the inductive resistance L в was only about 1:5 volts, and therefore 
did not alter the current or the angle of lag much, as the voltage 
across the non-inductive resistance в was about 150. Fig. 17 shows 
the current and р.р. curves on a partially inductive load. Fig. 18 
the current, P. D., and power curves on a non-inductive load, and 
fig. 19 the current, р.р. and power curves on an inductive load. 16 
is evident that the power curves are incorrect, but it is not easy 
to adjust the currents in the wattmeter wires to the theoretical 
values they ought to have. 

The experimental results given above are only а few of a great 
many experiments carried out at the Central Technical College, and 
the author has to thank Prof. Ayrton and Mr. Mather for the 
facilities afforded and for help in connection with the research. 
Messrs. Carr and Tubini carried out the investigation on the hot- 
wire oscillograph, and Messrs. Kinnes and Parry that on the hot- 
wire wattmeter. The success so far attained is due in a large 
measure to the resource and care displayed by these students in 


carrying out experiments. 


Cableways Used on Shipbuilding Berths. 


A а paper by Mr. J. M. Henderson, read before the INSTITUTION 
P Моон ENGINEERS at Aberdeen in July last, the author 
=н an illustrated description of the system of cableways 
installed by his firm at Messrs. Palmer's works, Jarrow-on-Tyne. 
his instaHation was deseribed im oar issue of March 1st, 1907 


but an improved arrangement of the collecting gear has been adopted 
in a second installation at the eame yard, of which we extract the 
following particulars from Mr. Henderson’s paper. 

The chief point of difference lies in the arrangement of the bare 
conductors for supplying energy to the load-carriage motor and 
controlling the end carriages. On the first cableway they are 
arranged in a vertical plane, and six wires are used in two seta of 
three on eachaide of the load-carriage, these being stretched as tightly 
as possible between the two end carriages. The collectors on the load 
carriage are of the sliding-contact type, and rigidly attached to 
each side of it. It was thought that this method could be improved 
upon, as there is & certain amount of trouble in keeping the sag of 
copper wires to correspond with that of the others. In the second 
installation the wires have accordingly been arranged in a hori- 
zontal plane, and their number has been reduced to five. There 


are in addition two supporting steel ropes at each side. The 
supporting cables are spaced apart by steel distance-pieces, into 
the upper side of which insulator bolts of tramway pattern are 
fixed to carry the ears for holding the trolley wires. The distance- 
pieces are spaced at 85-ft. centres, and give a particularly rigid 
construction to the conducting wires. 
trated herewith. 


The arrangement is illue- 
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On the upper surface of the wires a bogie is placed which is pro- 
vided with wheels for running on the supporting cables, and also 
for making contact with the trolley wires. Separate flexible cables 
are brought down from this bogie to the load-carriage, but the pull 
on the bogie is taken up by separate steel cable-connections 
between it and the load-carriage. This arrangement, suggested by 
Mesers. Palmer’s and carried out by the author’s firm, has been 
found to answer admirably in all conditions of weather. The bogie 
and control wires can be reached from the roof of the load-carriage, 
a special platform being provided for this purpose. In the No. 2 
cableway the wires are fed from a four-way distribution board on 
one of the bridges, four three-core flexible cables connecting the 
board with the trolley wires. The distribution board is fitted with 
four three-phase overload circuit-breakers, one for each load cable, 
and the board itself is supplied with energy by a three-core cable 
leading up one of the legs. The reduction in the number of trolley 
wires from six to five has been possible, because the reversing of 
the end-carriage motors is effected by reversing two of the phases, 
the remaining phase being supplied by a conductor common to all 
the motors. The motors are all of the enclosed type, designed to 
suit the generating plant of the yard, which is three-phase a.c., 
voltage 440, with a periodicity of 30 per second. 

With regard to the working and upkeep of cableways, no special 
expenditure has been necessary so far; certainly not more than 
would have been required for an outfit of jib-derricks. 

The author states that the cheapest type of fixed etructure witb 
overhead cranes would cost from twice to four times as much as 
cableway, and would possess fewer advantages; the cableway can 
be erected in three or four months, with the minimum of inter 
ference with the progress of work on vessels under construction. 

The second berth equipped is 700 ft. in length, and 150 ft. wide, 
the clearance under the hook at centre of span being 85 ft. There 
are four hoisting units. The main cables are 8] in. in circum- 
ference, and have a breaking strain of 200 tons. E 
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THE CANADIAN ELECTRICAL EXHIBITION. 


THE Electrical Exhibition at Montreal, to which reference 
has already been made in these pages, is now proceeding. 
It was opened on 2nd inst. and will close on 14th inst. 
According to the New York Electrical Review, there has not 
been any electrical show in the Dominion of Canada since 
the year 1890, when a small exhibition was held in one of 
the local skating rinks. For the information of the firms in 
this country who are devoting some attention to Canadian 
electrical requirements, present and prospective, we publish 
from our contemporary the following list of exbibitors :— 


Allie-Chalmers-Bullock, Ltd. MacDonald & Wilson. 

American Conduit Co. Midland Electric Co. 

Bell Telephone Co. Montreal Light, Heat and Power 
Canada Electric Co. Co. 

Canadian Buffalo Forge Co. Montreal Steel Works. 
Canadian Fairbanks Co. Munderloh & Co. 


Northern Electric and Manu- 
facturing Co. 


Canadian General Electric Co. 
Canadian Westinghouse Electric 


Manufacturing Co. Packhard Electric Co. 
Dominion Steel Works. Eugene PhillipsiElectrical Works. 
Dossert & Co. R. E. T. Pringle, Montreal. 


Economical Electric Lamp Co. 
Electrical Review (N.Y.) 
Electrical World. 

Fibre Conduit Co. 

Garth Electric Co. 

G. M. Gest. | 

J. A. Dawson & Co. 

Jenkins Electric Co. 

John Foreman, Montreal. 


Sawyer Electric Co. 
Shawinigan Co. 

Shepherd Engine Co. 

Stratton Engine Co. 

The Robert Mitchell Co. 
Watson, Jack & Co. 

Wire and Cable Co., Montreal. 
W. J. O'Leary. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Double-Sided Power Press. 


In the accompanying illustration we show a very large double- 
sided press that has been recently supplied by Messrs. J. RHODES 
AND Sons, Lro., of Grove Ironworks, Halifax, to an important 
: electrical engineering works for heavy blank cutting work. Ав will 
be seen from the illustration, the press is arranged so that it can be 
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DouBLE-SIDED POWER PRESS ғов ELECTRICAL STAMPINGS. 


driven by either double or single gearing according to the work on 
which it is engaged, thus ensuring a maximum output of both light 
and heavy stampinge The crank-shaft is supported almost ite entire 
length by the frame, thus greatly increasing its rigidity. The 
adjustment of the ram by the Rh improved worm-wheel motion 
enables the rp о very securely locked at both ends. All 
the gearing is mac t and noiseless, and the bosses of the 
wheels have forged steel bands shrank on them, The control is by 


means of the maker’s patent safety clutch. The small central legs 
supporting the bed do not interfere with the stampings falling to 
the ground and can be easily detached if desired. Its approximate 
weight is 18 tons and it will exert a pressure of 350 tons. The 
width between sides is 76 in.; bed to ram (when up), 16 in.; stan- 
dard stroke, 24 in.; area of bed, 76 in. x 40 in. 


A New Charging Plant. 


The accompanying illustration represente an accumulator charging 
plant, recently installed in the Daimler Co.'s works at Coventry by 
Messrs. C. A. VANDEBRVELL & Co., of Warple Way, Acton Vale, 
London, W., who make a special feature of supplying and fitting 
up complete charging plants of any capacity. 

From the following particulars some idea may be obtained of the 
capacity of the installation. The switchboard measures 11 ft. x 3 ft. 
and has mounted at the back of it a field rheostat for the dynamo, 
with a hand wheel in front. A reverse cut-out is fitted to prevent 
the accumulators discharging through the dynamo, in the event of 
the latter accidentally stopping. The main ammeter and voltmeter 
are[9 in. diameter and of the dead-beat moving-coil type, reading 
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ACCUMULATOR CHABGING PLANT, DAIMLER Co.'8 WOBKS. 


up to 175 amps. and 75 volts respectively, while there are 20 ammeters 
of 6 in. diameter to the charging circuit. The resistances are fitted 
in separate porcelain units for each step and may be easily replaced. 
There are double-pole main switches and fuses, with a safety fuse 
to each circuit. The dynamo, also supplied by Messrs. Vandervell, 
is capable of a normal output of 160 amps at 70 volts continuously. 
It is possible to charge at one time 275 '' C.A.V." accumulators of 
100 amps., 4 volte, the normal rate being 7 amps., with a possible 
maximum of 10 amps. if necessary. The dynamo runs at 960 в.р.м. 
aud is coupled direct to опе of the Coventry Corporation's 15-H. P. 
motors. . 

We are informed that, во far as motor factories or garages in 
Great Britain are concerned, this installation is unique. 


New A.C. Wattmeter. 


In our issue of July 27th last year we illustrated and described 
the new patterns of ac. instruments, with iron cores, which had 
been elaborated by Dr. Sumpner. We now have pleasure in 
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FiG. 1.—PoRTABLE COMBINED WATTMETER AND VOLTMETER. 
~ (Sumpner's patents.) 


drawing attention to the arrival of these instruments on the market, 
manufactured by the Ggxmmarn Ennmornaic Oo., Ілтр., at their Peel 
Works, Salford, under Dr. Sumpner's patente, It will be remem- 
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bered that by the use of laminated iron cores with narrow air gaps 
in these instruments, strong magnetic fields are produced, thus 
permitting of the employment of strong controlling springs for the 
moving-coil system without loss of sensitiveness, and rendering the 
instruments proof against the influence of external magnetic fields. 
It was shown by Dr. Sumpner that the difficulties due to hysteresis 
and variation of permeability which has been expected to arise 
from the use of iron cores, could be overcome by suitable design, and 
the series of instraments which has been developed in no way falls 
behind the ironless type in accuracy, while the comparatively strong 
forces at work enable the instruments to be constructed with 
substantial moving parts, pivots, &c. 

On account of the displacement of phase between the magnetic 
field produced and the voltage applied to a shunt-wound electro- 
magnet, it is necessary to use in connection with the current coil of 
the wattmeter a special “ quadrature " transformer, the primary of 
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Fia. 2.—HiGaH PRESSURE QUADRATURE T&8ANSFORMBR. 


which is traversed by the main current, while the secondary is 
connected through a high non-inductive resistance to the moving 
eoil. Fig.1shows a portable standard combined wattmeter and 
voltmeter of the Sumpner type, and fig. 2 shows the quadrature 
transformers as designed for high pressures, with oil immersion 
(600 to 5,000 volts). The low-pressure transformer is of the same 
type but of much simpler construction. Fig. 3 shows the connections 
of the wattmeter w and quadrature transformer от on a single-phase 
circuit, vv and AA being the terminals of the field and moving coils 
respectively, P the primary and s the secondary of the transformer. 
For pressures above 600 volts, a pressure transformer is desirable 
in addition. It will be seen that, apart from the use of the special 
type of current transformer, the connections are the 8ame as those 
of any other wattmeter, and we therefore need not illustrate the 
connections for polyphase circuits. We may mention, however, 
that in addition to the two-wattmeter method for measuring the 
power in an unbalanced three-phase circuit, a single wattmeter can 
be used, with either a split choking coil in connection with the 
fleld coil, or two current transformers with opposed secondaries 
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Fra. 39.— WATTMETER CONNECTIONS. 


eonnected with the moving coil. The wattmeter is also made in 
the usual round pattern for switchboard use, and it is shown how a 
single wattmeter can be used for measuring the total output of a 
number of alternators in parallel by simply installing a quadrature 
current transformer for each alternator. Using an ordinary current 
transformer, the instrument will measure the wattless current in a 
ir pes circuit. 
e 


changes of frequency or wave form; the error in tbe reading is 
always less than 1 per cent. of the length of the scale, however 
low the power factor may be, and for power factors over 0'7 the 
error is negligible. 

The portable wattmeter is provided with two scales, for watts 
and volte, with change-over switches, and the case contains a 
condenser to convert the instrument into a direct-reading voltmeter. 

A power-factor meter on the same principles is also made, and 
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this can be used with ordinary transformers. The strong magnetie 
field and the lightness of the moving coil ensure satisfactory 
working. 

The whole of the series, with accessories, is described in a 
pamphlet which the GENERAL ETTOrRTIO Co., Ltp., is about to 
issue. 


ELECTRICAL FROISSART CHRONICLES. 


Or THs Loss оғ SUBSTANCE, HOW IT LEADETH 
TO KNOWLEDGE. 


It behoves all chroniclers to make protest against the horrid 
stagnation and very dangerous Peace which lyeth so heavily 
upon the land (and, indeed, many do). For when wars are 
ceased and abated what occupation can be found for a man, 
or what action or deed worthy to be described? Thus 
arises much friction between particles, bickerings, mutinies 
and rebellions by sea and land. When war is in the strete 
there is peace and unison in the House. For they lie in 
grete fear of the Amazons, who, rising in force, make upon 
them such dreadful onslaughts that the parlement must 
spend the whole night a-shake beneath their benches, nor 
dare issue forth ; and went hard to be destroyed but for the 
valour and good aid of Herakles (A division). Moreover, 
ye may hear dark sayings and a growing murmur against 
the Count of London, or, as it appears, his intendants ; for 
it seems this Prince is still at the crusades, and his cas- 
tellanes do lay heavy taxes upon such as they catch. Now 
it is a very antient custom that any Baron through whose 
land a trader passeth, shall charge or amerce him in one- 
third of his goods, that is to say, in English, sixaneightpens 
in the pound; howbeit, one of these Barons doth now 
declare that he considers it right and just to take the whole, 
or twenty shellings; which may well be, save that a man 
deprived of his lawful goods, consorting with others in а 
like cage (even if they be only middle-class, and of no con- 
sequence) very often will form a verein or union prejudicial 
to the payment of taxes. То counteract these dangers and 
put an end to sluggish idleness are pleasant jousts and 
friendly contests held to the furtherance of courtly inter- 
course. And as it is not meet for gentles to engage without 
saluting one the other according to the art and practise of 
escrime, so is it customary for each one in a contest to 
declare on which side he striveth, exhorting the assembly 
with the reasons that prompt him thereto. Such preliminary 
is ever observed by the electricks, as by the other guilds, and 
in their late meeting on the Place des Voltes Perdues, near 
to the Rue de la Boue Constante, was interchange of winged 
words concerning the clatter of metals, and the mischief that 
is wrought thereby to the application of magick. The 
leader, or he that convoked the assembly, by cunning 
argument and apt illustration ascribeth the waves which now 
gather on their long-drawn car-ways to use of frail and 
chetif coaches hurriedly constructed by Flander's smiths 
unsuited to the art. These, fixing crosswise in the windings 
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and turns of those roads, do so jar and rake the limits of 
the way that they lose their early smoothness, and take a 
serpentine or wavy aspect unworthy of a six-three-farthing 
dado. (Even as a man arriving in this village may hold 
himself straight, but will shortly be as sinuous as the letter 
S through the evasion of that same traffick.) 

Now, if this be so, good need is that the Princes and 
Magicians take note thereof, for it were a grievous wrong if 
a carriage bearing many weighty citizens and such constitu- 
ents must humbly await the pleasure of Master Hooligan his 
empty wain, nor dare adventure close thereto, lest their own 
vehicle be crumpled like a tinker’s helmet. | 

To this well-considered discourse followed one saying how 
worthy was the speaker to be heard, and doubtless very 
right, save where he committed error. For it might fairly 
be shewed that not the riding along, but rather the checking 
and stopping, was the cause of evil and chattering. (This 
also they that ride daily on the railways do earnestly confirm.) 
And further that the softness of the iron contributed thereto, 
seeing that, under the British standard might no metal be 
used which would set in the sun, but from Flanders men 
bring such as will receive no dent even when poked with the 
finger. Wherefore, he saith, no chattering will avail against 
hard steel ; a very worthy maxim and good antidote to the 
temper of the times. 

Thereafter came one speaking with so great ease and 
graceful diction that twere easy to suppose a clerk dis- 
coursing, and he held forth in this manner: Of this subject, 
what is known to us and what unknown? For that which 
is known is assured, whereas the unknown is still somewhat 
obscure and uncertain. Is not the following known to us, 
namely, the five primary theses, with their twenty-seven 
sub-divisions ? Probably so. Firstly, then, seeing that the 
lines and curves, nor the carriages, benefit not, neither 
increase in value by reason of friction, that some falling-off, 
or loss of substance is taking place, namely, a work of 
deterioration. Secondly, that metal which is exposed to a 
position where it encounters much wear will loose in 
substance, but, contrariwise, if it be conveyed to a place 
where there is less friction, it doth not in the like manner 
become so deeply rubbed. Thirdly, that, in an imperfect 
world, and one in which chemikal precision extendeth not to 
the foreman ganger, there be differences in the ways of 
laying, in the wearing of the gauge, in climate, in the ions 
of the iron, and, alas, in this inconsistent and unstable earth 
itself, so that no two conditions are always and precisely the 
same, but otherwise. Thus, in fair discourse was builded 
the goodly pyramid whereto the apex forms the point or 
culminating head of the whole argument. But, behold, how 
dangerous a thing it is to adventure in the house of magick 
unfortified by knowledge of the signs and words required to 
counteract its spells; for here, at this most important 
juncture, a heavy dulness and abstraction fell on the minds 
of the uninitiated, so that no more of those precious words 
and weighty deductions could penetrate that dark diaphragm. 

Presently, from far-off distance arrives the voice of one 
announcing that corrugations appear and are formed on the 
ways of those who neglect to read the weighty and wise 
sayings recorded in Tome XXIV, chapter 720, and 
Tome VII, chapter 3, but that they may know now, for 
their behoof that the rolling of wheel upon a surface 
produceth wear. Then arose a few desirous to give the 
assembly some information, but were sternly reminded that 
the hour of closing drew on apace. 

All of which showeth how much pleasanter is the mild 
malleable discourse of the inner circle than the hard high- 
carbon clatter and low counsols of the street. 


А St. Helens Contract.—TxHe BRITISH INSULATED 
AND HELSBY CABLES Co.'s tender for work was accepted by the 
St. Helens Town Council last week, and in connection with it a 
letter was read from the secretary of the Liverpool district of the 
National Association of Carpenters and Joiners protesting against 
the action of the Council in allowing the company mentioned to 
infringe the fair wages clause, which was inserted in all contracte 
let by the Corporation. Alderman Beecham said they were payin 
trade-union rates of wages to the men who made the cables, and. 
they had nothing to do with anything else. The Mayor said it had 
been proved that the firm paid trade-union rates of wages; and an. 
amendment that the tender be not accepted was defeated. 


POWER AS A NATIONAL PROBLEM. 


[COMMUNICATED.] 


— 


ONE of the features of recent legislation by the nations has 
been the determination of the conditions under which 
national power resoarces may be utilised in their application 
to industrial processes. For some time past the United 
States Legislature has been occupying itself with the ques- 
tion of the preservation of the natural beauty of Niagara 
Falls, and a remarkable feature has been the evincing of 
patriotic pride, in the signature by hundreds of thousands of 
American citizens of a memorial to Senator Taft, praying 
that the utilitarian instincts of manufacturers might not be 
allowed to destroy one of the grandest natural features of 
the Continent. The result has been that very onerous 
restrictions have been placed upon the production and dis- 
tribution of electrical energy derived from the water-power 
available at the Falls; and, incidentally, considerable pro- 
minence has been given to the question of the extent to 
which power produced by subjecta of one country may be 
transmitted to factories on territory under an entirely dif- 
ferent government. 

A more recent example is a proposal of the Norwegian 
Government lately passed by the Storthing ; and ratified 
by the Council of State, restricting leases or sales of electric 
power to foreigners. A temporary Act passed on June 
12th, 1906, concerning the right of acquisition and work- 
ing of mines, waterfalls, and foreste, which has been 
extended for a period of one year, namely, to April 1st, 
1908, has been supplemented by another Act specifying 
that these regulations, which are calculated to put a con- 
siderable amount of difficulty in the way of exploitation by 
foreigners of real estate in Norway, shall also apply to the 
acquisition of the right to electric power produced by water 
power in larger quantities than 250 H.P. 

The position created in Norway by these laws is that the 
right of foreign companies to acquire real estate, including 
mines and waterfalls, has been made dependent on the issue 
of a Royal concession in each case, and no such Royal 
concession is granted to a limited company unless at least one- 
half of its capital is Norwegian, and the company has its 
Board of Directors in Norway. "The enormous disabilities 
thus placed on foreign enterprise by the Norwegian Govern- 
ment is at once apparent, and the effect which these Acts 
will have upon the utilisation of the enormous water power 
available in Norway will be restrictive in the extreme. The 
eyes of financiers interested in the development of electro- 
chemical process requiring electric power produced at the 
cheapest possible rates, have for a long time been turned to 
that country, where it is believed electricity can be com- 
mercially produced and delivered to the works of a manufac- 
turing company at about 35s. рег н.р. per annum. Such a 
figure cannot, of course, be realised in any other part of the 
world, and it is doubtless with a keen sense of disappoint- 
ment that men with capital available for investment in 
remunerative enterprise will read of this perfectly artificial 
restriction placed upon their energies. Whether the 
Norwegian Government has done well in thus preventing the 
influx of foreign capital into the country is, of course, a 
matter for its own consideration. The point to remember is 
that by these laws a very promising field for commercial 
expansion has been put out of bounds to a large number of 
financial men, who cannot conveniently take up their residence 
in Scandinavia. 

The trend of legislature, evinced by these two recent 
examples, indicates that a new factor in Imperial politics is 
rapidly approaching a dominant position. The command of 
the sea, the opening of new markets, the exploitation of 
barbarous countries, the acquisition by main force of pro- 
ductive regions, have in the past created situations of 
Imperial policy, which have had to be decided either by 
‘diplomatic conference or resort to arms. The feature of the 
twentieth century in national policies will probably be the 
disposition of natural power resources. It is interesting, 
therefore, to briefly review the countries which, by reason 
of their natural advantages, are destined to play prominent 
part in this new welt politik. 
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America and Canada are, of course, the lands of promise. 
In them are to be found horse-powers of considerable 
magnitude, to be obtained from waterfalls of great 
magnificence, as, for example, those at Niagara and Shawinigan. 
There are great mineral resources of coal and iron, yielding 
а moderately good commercial return for their working. 
These lands are peopled by races who feel the large possibilities 
awaiting commercial enterprise, and who are eager to avail 
themselves of untold wealth. The very rapidity of develop- 
ment, however, is a source of. weakness. The United States 
and Canada are in a position of a rapidly growing youth who 
has shot beyond his strength : in course of time the robust 
man will be developed, but the interim period is one of 
anxiety. It is easy to say that vast natural resources are 
waiting to be tapped, but in order to tap them companies 
must be formed and capital found, and it is often the case that 
with the pressing claims of so many new developments the 
capital available in a newly-formed community is insufficient 
to finance a scheme on more than speculative lines, and the 
commercial registers of these countries reveal not only 


an amazing expansion of interests, but also a high propor- - 


tion of failure and bankruptcy. It must not be forgotten 
that the “ nothing venture, nothing have" policy is just as 
likely to lead to an emphasis on the “nothing” as to a 
realisation of the * have." Other things being equal, a 
new industry stands a better chance of success if it is floated 
in an old-established community, where local wealth can be 
found to finance a concern through the perilous days of 
initial development and scanty returns. The position in 
America and Canada is, moreover, a political as well as a 
financial one. The centre of industry which is most 
developed at present is that of Niagara Falls. The total 
population of the United States, according to the census of 
1900, was 76,149,386 ; the population within 700 miles of 
Niagara Falls was 56,834,672, the centre of population for 
the nation being only about 230 miles south-west of 
Niagara Falls. It will probably be found that at the next 
census the centre of population has shifted a little eastward, 
owing to the rapidly growing population of America in the 
Eastern States, but will not have a much further radius 
from Niagara Falls. Hence, it is at this point that the 
mannfacturing interests of the continent largely converge. 
The position at present is that Canada and the United 
States share the advantages of water power at the Falls, 
and reciprocate in the production and distribution of elec- 
tricity derived from the Falls. American citizens are 
dependent upon the proper performance of Canadian power 
companies, and that point has been the subject of restrictive 
legislation in recent times, this legislation in itself limiting the 
future expansion of electric power utilisation in the district, 
although a great amalgamation of interests is taking place 
on the Canadian side, in which the local government is 
taking a hand. 

The complexity of the arrangement is bad enough even at 

resent when the two countries are in amicable relationship. 
What would happen to manufacturers in that area were 
diplomatic relations ruptured between the two nationalities 
it is hard to conceive. Certain it is that ruin would face 
many industries at present living on marginal profits in the 
conversion of raw into manufactured goods. Although sucha 
contingency may be very remote, it is an undoubted 
example of the way in which political moves may directly 
affect commercial production—the same lesson as is taught 
by the Norwegian protective policy. 

In Russia and Pennsylvania another form of natural power 
is capable of exploitation—that of natural oil. That this has 
not yet been turned to account to any great extent does not 
mean that in future years there may not be a very great 
development of oil-power factories when scientific discovery 
has led to the development of large sized oil engines. At 
present, however, the oil wells of America are in the hands 
of a trast, whose only object seems to be to ship paraffin of 
various grades for consumption all over the world, at prices 
which shall be the maximum obtainable. In Russia the situation 
is at, present, and will be for some time to come, utterly hope- 
less for anyone who wishes to sink capital in industrial enter- 
prise. The series of “regrettable incidents" which have 
occurred in the vicinity of the Black Sea, including the 
firing of the Baku oil wells, sufficiently indicate the troubled 
state of. the country and the insecurity of capitalists therein. 


There yet remains England. It is needless to recount the 
history of this country since the industrial revolution brought 
about by the discoveries of Watt and Stephenson. The 
point to be marked is that the steam engine would never 
have been so largely adopted in England, nor would Britain 
have been the home of the railway, had not coal been 
easily accessible in large quantities within the kingdom. At 
the present time the coal merchants of the north-eastern 
counties and South Wales are so busy in exporting coal for 
foreign orders that residents in the kingdom are wondering 
what is to happen to their own supplies. It is fortunate 
indeed that the resources of this country as regards coal 
seem commercially almost inexhaustible for a long period to 
come. Added to this, great developments have taken place 
in English industrial law during recent years, rendering it 
possible for electrical engineers to supply, not merely towns, 
but whole counties, with electricity in bulk, generated in 
highly efficient central stations from coal bought at the cheapest 
rates. It is here that the British nation has its opportunity 
of competing not unworthily in the new race for position 
opened up by the demand for cheap power. For better or 
for worse, a8 regards the nation, no artificial taxes are placed 
on commercial enterprise. Anyone is free to put up a factory. 
'There is no danger of a foreign government stepping in and 
Stopping the supply of power. "There is no danger that the 
supply will be discontinued or curtailed through natural 
causes for many years to come. So far as can at present be 
seen, the competition in cheap power production from coal 
by other countries such as Germany is not to be feared. 
German syndicates are preferring to buy Welsh coal mines 
rather than to work in their native Westphalia. It is a situation 
that under any other Government would receive special State 
encouragement by bonuses on the introduction of new works, 
remission of taxes and other aids to happy existence for 
nascent industries, but these things are not to be hoped for 
in this country. Suffice it to point out that private enter- 
prise is already doing work which a Government might 
worthily undertake. The action of the North-Eastern 
Railway, combined with the electric power supply interests 
in the north-eastern counties of England in developing, by 
the improvement of transit, the widespread supply of elec- 
tricity, the dissemination of statistics concerning the coal 
and iron deposits of this area, the formation of bureaus to 
tabulate and supply intending settlers with information con- 
cerning sites, leases, &c., and the actual devotion of capital 
to the formation of new industries by the leasing of com- 
plete electrical equipments, is calculated to develop in a 
very special way the resources of the British nation so far as 
this particular area is concerned. Their example will pro- 
bably be followed in other parts of the kingdom. 

There is no doubt that with these natural resources 
England will in future occupy a position untouched by any 
competitors. Norway, which was her most formidable 
rival, has voluntarily handicapped herself. America and 
Russia are not in a state of complete political and financial 
stability, and it is confidently to be expected that the north- 
eastern counties of England will in the near future develop 
into the focus of electro-chemical and other industries which 
require for their operation the use of cheap power. The 
observer cannot but regard the establishment of the Castner- 
Kellner Alkali Co., Ltd., and the British Aluminium Co., 
on the banks of the Tyne as omens of the future. 


ee 


New Soldering Flux.—Messrs. CLASSENJ & Co., of 
16, Barbarossa Street, Berlin, have, after long and careful research, 
succeeded in producing a soldering medium which they call Fludor, 
and which, they claim, combines the qualities n to produce 
perfect work with the minimum amount of solder and the minimum 
expenditure of time. It is supplied in hollow sticks of solder 
filled with Fludor, and as soldering paste, soldering spirit, &c. The 
stick solder is suitable for ordinary electrical joints, while the paste 
may be used where there is any difficulty in getting close 
contact,such as sweating the ends of a cable into a thimble, as it 
can be smeared on and readily allows the solder to follow. The 
Fludor spirit and water are more suited for instrument and other 
fine work. There is also & similar preparation specially for 
brazing. These productions are being extensively used in Germany 
in central stations and by the tramway oompanies, as well as by 
electrical manufacturers and contractors The Prussian Royal 
Laboratory at Gross Lichterfelde certifies that there ie practically 
no inorganic acid and only one-seventh the quantity of vegetableacid 
contained in resin. 
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AMERICAN CASES RELATING TO 
ELECTRICITY. 


[BY OUR LEGAL CONTRIBUTOR. } 


— 


Fog some reason which is hard to explain, Ameriean judges are 
frequently ealled upon to decide knotty questions relating to 
electricity. Perhaps it is that fewer precautions are taken in 
America to prevent the occurrence of accidents; perhaps the 
Americans are partial to this form of litigation. Whatever the 


reason, the General Digest of American cases, which is issued every 


six months, always contains a large number of reported cases which 
are of interest to the electrical world. It is proposed to give an 
abstract of some of the more important of these. 

Questions as between company and consumer appear to arise in 
America as in England. We are familiar with the principle of 
making a consumer take and pay for a minimum supply, and in 
this country failure to take a supply would simply be met by a 
demand for the minimum charge. In Indianapolis, however, it 
would seem that the judges are inclined to give damages for breach 
of contract which may exceed the amount of the minimum charge. 
Thus it has been held that a stipulation in a contract for the 
purchase of electric current, providing that the applicant agrees to 
use enough current, if it is measured by the watt, to make a monthly 
bill of adollar, or pay that amount, should sufficient current not be 
used, was a part of the direct obligation of the contract, and did 
not constitute an agreement for liquidated damages in case of breach. 
(Beck v. Indianapolis Light and Power Co., 76 N.E. 312). 

A question as to the rights of a consumer to whom a supply of 
electricity is refused was raised in another case in Pennsylvania. 
In that case where a seller of electric power wrongfully put an end 
to the contract, and prevented the buyer from performing it, the 
seller was estopped from denying that the buyer had not been 
damaged to the extent of his actual loss, and his outlay fairly 
incurred. (Terrace Water Co. v. San Antonio Light and Power Co., 
82 P. 562.) 

In Terrace Water Со. v. San Antonio Light and Power Co., 
82 P. 562, it was decided that under the Civ. Code Secs. 654, 
655, 663, declaring that anything of which there may be ownership, 
is properly under the code, that there may be ownership of all 
inanimate things which are capable of appropriation, or of manual 
delivery, and that every kind of property that is not real is 
personal. A plaintiff was entitled to recover for breach of a contract 
for the delivery of electricity under a complaint charging a breach 
of contract to sell and deliver personal property. 

By far the greater number of cases which arise in America 
involve a discussion of the law of negligence. Amongst these the 
following appear to be of particular interest :— 

In Clument v. Pennsylvania Telephone Co., 28 Pa. Super. Ct., 
610, it was held that where a telephone wire breaks during a great 
and unusual sleet storm, and falls upon an electric light wire, 
strung on the same pole, the telephone company cannot be charged 
with negligence because it did not learn of and repair the break 
within an hour and a balf after it occurred. In such a case notice 
to the electric light company is not notice to the telephone com- 
pany. In that case an action was brought against a telephone 
company to recover damages for killing a horse. The end of the 
wire which had fallen lodged in a pool of water in the gutter. The 
water became charged with electricity. The plaintiff's servant led 
a horse through the pool without observing the wire lying in the 
water. Having rubber boots on the man was not hurt, but the 
horse was killed. It was held that the Court could not say, as 
matter of law, that the employé was guilty of contributory 
negligence. 

In Wheeler v. Northern Ohio Traction Co. (27 Ohio Cir. Ct., 
R. 517), the defendant had contracted to furnish a bank with elec- 
tricity for lighting purposes not in excess of a certain voltage. An 
employé of the bank was killed by an excessive voltage which 
passed over the wires of the defendant company into the bank, and 
he brought his action accordingly. It was held that the Judge was 
wrong in telling the jury that if the defendant company had no 
eontrolof the wires and other electrical appliances in the bank, 
and such appliances were defective, the defendant was not liable, 
though an exoessive current of electricity was on the defendant's 
wires at the time of such employé's death, as the bank bad no 
right to expect that an excessive current sufficient to produce death 
would be sent into its lamps, but had a right to assume that the 
defendant would perform its duty or not do such a negligent act. 

The case of Gwnn e. Delaware and a Telephone Co. (62 A. 412) 
raised a curious question as to the liability of a telephone company 
to compensate & person who was injured through their wire 
breaking, falling across a live conductor charged with a heavy cur- 
rent, and then hitting and burning the plaintiff. It appeared that 
at the time of the accident the plaintiff was in an open field; but 
it did not appear whether he was a trespasser in the field (as 
between himself and the owner) or not. It was held that the 
company was bound to exercise due care independently of the 
question of trespass. 

In an action for injuries to the plaintiff by coming in contact 
with defendants’ electric light wire, alleged to have been negli- 
gently insulated, it was held that this was a correct statement of the 
law made by the judge in summing up to the jury :—‘ The 
owner and operator of an electric plant is bound to exercise 
reasonable care in selecting appliances and insulating wires, where- 
ever people have a right to go and are liable to come in contact 
with them, and in maintaining a system of inspection by which any 
change in the physical condition of such apparatus which would 


tend to increase the danger to persons lawfully in the pursuit of 
their business or pleasure may be reasonably discovered (Bourke v. 
Bath Electric and Power Co., 83 P. 470). 

Cases as between master and servant also arise in the States. In 
Mahan v. Newton and B. Street Railway Co., 75 N. E. 59, it was 
held that a violation by a lineman of a rule of a light company 
employing him, that lineman should treat every light wire as a live 
wire, is not conclusive evidence of negligence, but is only a circum- 
stance to be considered with the others. | 

In Ryan . St. Louis Transit Co., 89, S. W. 865, an interesting 
question as tothe liability of a power company to protect workmea 
employed by a sub-contractor was considered. It was held that 
where acontract between an electric company and another required 
the latter company's servants to work in the power house, the power 
company was bound to keep wires near which such servants were 
required to work, so insulated and protected as to be safe. 


BUSINESS NOTES. 


The Austrian Electrical Industry.—The course of 


business in Austria is reported by a Vienna correspondent to be in 
general very satisfactory, as not only are large installations being 
carried out, but there is also a brisk demand for motors for 
numerous works. As a result of the increases in the new Customs 
duties a year and a half ago, foreign machines have been squeezed 
out, as they are no longer able to compete with the generators and 
motors made in Austria. The only articles imported in any quantity 
from Germany now are lamp-holders, fuses, switches, &c. The 
electrical firms who have employment to occupy them for a long 
time are experiencing difficulties in the fulfilment of orders, as 
they are unable to secure the punctual delivery of component parts. 
Steel castings for dynamos, for instance, are only procurable in 
from four to six months, so that the machine works are compelled 
to fix a similar period for filling orders, whilst iron sheets are also 
delayed and makers are helping themselves by obtaining sheets from 
Germany. The constant reduction in the price of copper is proving 
of advantage to the electrical industry, as only small stocks were on 
hand in most cases, the cable-makers alone having to receive a large 
quantity at the former high quotations. An increased interest is 
being manifested in bydro-electric installations. The International 
Electricity Co., of Vienna, whose supply mains will be transferred to 
the Municipal Council next May, proposes to invest a portion of the 
proceeds of the sale in water-power undertakings, whilst other 
enterprises are projected in the Gosau, at the Golling Falle in the 
Oetz valley, and in Dalmatia. The electrical production of calcium 
cyanamide has just been commenced at a works in Dalmatia, and the 
Sill works near Innsbruck are to be utilised for the output of nitric 
acid. 


Electric Lighting in Bleach Works. — Messrs. 
J. Lomax KENDAL & Co., Lro., electrical contractors of Manchester, 
have erected a complete electric light installation in the Garrison 
Lane Bleach Works, Birch Vale, Derbyshire. The dynamo is of 
the Lancashire Dynamo Co.’s multipolar type, the cables and wires 
are enclosed in heavy gauge galvanised steel conduits, with gal- 
vanised boxes, and all lamps are fitted in water-tight pendant 
lanterns. All the metal work, and iron-case distribution boards, &c., 
are painted with a thick coat of acid-proof paint. 


Gold Medals at New Zealand Exhibition. Tur 


BririsH WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., LTD., 
are informed by their agents, Messrs. Turnbull & Jones, Ltd., 
Christchurch, New Zealand, that they have been awarded at the 
Christchurch Exhibition one gold medal for the best 25-в.н.р. gas 
engine in the show, and a second gold medal for the best general 
electrical exhibit. British Westinghouse apparatus has thus 
secured two gold medals at this exhibition. 


Lions and Lambs. — Owing to the courtesy of the 
Liverpool United Gas Light Co., the members of the Liverpool 
Electrical Association paid a visit to the Linacre Gas Works on 
Saturday, 7th inst. The party were met there by the works 
manager, Mr. McEwan, who conducted the members all over the 
plant, explaining the various processes of gas manufacture. 


New Metallic Packing. — The TANDEM SMELTING 
SYNDICATE, LTD, of Merton Abbey, S. W., have sent us a copy of 
a report on their new alloy by the Sheffield Testing Worke, Ltd. 
The special features of this alloy are its high melting point 
(1,681° F., as compared with 454°, that of a first-class metallic 

acking selected for comparison) and its low coefficient of friction. 

he results of tests show that, with a load of 1,000 Ib. per sq. in. and 
a rubbing velocity of 471 ft. per min., the coefficient of friction of the 
Tandem packing was, at 200° F., 0:0165 ; at 300° F., 0°0302 ; and at 
350° F., 0:0406, as compared with 0:0833, 0:0906 and 0°0837 respec- 
tively for another metallic packing, not named. Numerous com- 
pression tests are also given, showing the great strength of the 
alloy, which withstood a load of 11,200 lb. per sq. in. without 
cracking, at 350° F., and only broke down with about 13,000 Ib. per 
sq. in. A sample of another packing was compressed 35 per cent. 
with a load of only 2,240 lb. per sq. in. At 700° F., the Tandem 
alloy withstood 1,120 lb. per sq. in.; the other packing melted lon 
before that temperature was reached. The new alloy is intended 
mainly for packing steam pistons (? piston rods) working at high 
{еп peratures. 


— — ſNlZã— — 
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Book Notices.— Die Krankheiten Elektrischer Maschinen. 
By Ernst Schulz Second edition. Hanover: Max Jünecke. 
1907. Price 1 m. 40 pf.—This little book is intended to give 
those in charge of electrical machinery a general insight into the 
causes of failure and breakdown, and it is written in a simple and 
non-technical style. The first two-thirds of the book are devoted 
to direct-current machinery, and chapters on alternators, on induc- 
tion motors, and on transformers follow. Although most of the 
usual sources of trouble are dealt with, the methods of distinguishing 
between them and of rectifying them are treated only super- 
ficially, and the book can serve as little more than a rough guide 
and leaves a good deal to individual skill. A great many useful 
hints can, however, be picked up from it, so that its perusal will 
be of service to users of electrical machinery. 

Prüfung Elektrischer Maschinen. By Friedrich Weikert. Han- 
over: Max Jünecke. 1907. Price 1 m.80 pf.—The space available 
in this book prevents anything like a comprehensive treatment of 
the subject being given, but, considered as an outline guide to the 
more usual test-room methods, the result is satisfactory. In the 
first few pages descriptions are given of the various instruments 
used. Then follow some general remarks on resistance, power and 
power-factor [neasurements, aud, finally, the various tests on direct- 
current dynamos and motors, on accumulators, and on single and 
polyphase alternators, motors and transformers are described. The 
direct-current part of the book is, as usual, more complete than the 
alternating-current part, and one or two errors have crept into the 
latter. Thus on page 29 the wattmeter resistance is shown wrongly 
connected, although the importance of avoiding a high voltage 
between the two wattmeter coils i8 specially pointed out on page 40. 
On page 89 the spacing of the coils on two-phase and three-phase 
alternatorarmaturesrespectively isgiven asone-quarterand one-third 
of the pole-pitch instead of half and two-thirds of it. On page 97 
it is stated that two similar alternators can be tested for efficiency 
by the Hopkinson method as used for direct-current machines, and 
all mention of the necessary phase displacement between the two 
alternators is omitted. The index is extremely meagre. 

“ Proceedings of the American Society of Civil Engineers.“ 
Vol. XXXIII, No. 6. New York: From the Society. 

“Transactions of the N.E. Coast Institution of Engineers and 
Shipbuilders.” Vol. XXIII, part 10, September, 1907. Newcastle- 
on-Tyne: Andrew Reid & Co. 

" Some Observations on the Poulsen Arc." By J. A. Fleming, 
F.R.S. Excerpt from the Proceedings of the Physical Society, 
read June 14th, 1907. 

“ Atti della Associazione Elettrotecnica Italiana.” Vol. XI, 
Part 4, July-August, 1907. Milan: Rebeschini di Turati e C. 

" Report on British Standard Systems for Limit Gauges for 
Screw Threads.” No. 38; August, 1907. London: Crosby Lock- 
wood & Son. Price 1s. net. 


For Sale.—Electro-chemical works (buildings, plant and 
machinery) and large water power of the Scottish Cyanide Co., 
Ltd. For particulars, see our advertisement pages to-day. 


Annual Outing. — The annual staff outing of the 
Авмоврост MANUFACTURING Co., Lro., took place on Saturday, 
August 31st. The London staff, accompanied by several of the 
company's depót managers and friends, joined the launch Formosa 
at Molesey Lock, and proceeded as far as Old Windsor. Favoured 
with fine weather, a very enjoyable trip was made—music being 
provided by various members of the company. Luncheon and tea 
were served on board. A return was made at 3 p.m., and the party 
was landed at the managing director’s residence at Teddington at 
8 o'clock, where dinner was served. After dinner Mr. Schmahl, in 
a brief speech, expressed his appreciation of the efforts of the 
employés on behalf of the company, and accompanied his thanks 
with an agreeable surprise in the shape of substantial cheques to 
the staff. 

The staff of Messrs. BRowEeTT, LispLEY N Co., Lrp. of 
Patricroft, held their annual picnic on Saturday, August 31st, when 
about 30 members visited Chester. The party was accompanied by 
the managing director, Mr. Е. О. Gibbons, and the secretary, 
Mr. T. C. Kay. Immediately on arrival at Chester a steam launch, 
the Lady Beatrice, which had been chartered for the occasion, was 
in readiness to take them up the river Dee for the afternoon. On 
arriving at Ironbridge the party alighted and were photographed, 
subsequently spending a short time in enjoying the beauties of 
Eaton Park, or sailing further up the river. The whole party 
returned to Chester for dinner at the Albion Hotel. The toasts 
included ‘Browett Lindley & Co., Ltd." “The Staff,” The 
President,” and The Committee,” all of which were well received 
and suitably responded to. 


Australia,—AGeEncy NoticE.—MEssrs. J AMES HILL AND 
Sons, 65, Grenfell Street, Adelaide, South Australia, desire to get 
into touch witb a firm of dynamo and motor manufacturers in this 
country who are in want of an agent in Adelaide. 


Consular Notes.—UNITED STATES OF AMERICA.—The 
Acting British Consul at Savannah (Mr. A. Harknes;) reports the 
rojection of a number of street and inter-urban electric railways 
in the South-Eastern States and the building of an electric line 
from Columbus, on the Georgia side of the Chattahoochee River, to 
West Point, a distance of 34 miles, in connection with the devel- 
opment of the water-power along that part of the river. Mr 
Harkness continues: There are several fine water-powers along 
the route, the total falls furnishing an energy equivalent to 
- 100,000 н.р. There are three plants already in operation, but they 
are situated near Columbus, and the need for the electrio railway 
to the various water falls north of the town will not be fully 


manifest until the electric development, now;in'[its preliminary 
stages, shall have progressed a little further. . ineers are now 
completing their surveys of the water-power along the Chatta- 
hoochee, and plans have been prepared for a giant power plant, four 
miles north of Columbus. Cotton manufacturing has for many 
years been one of the principal industries of Columbus, owing to its 
proximity to the Chattahoochee water-power, and the improve- 
ments now projected and under way will probably promote the 
growth of this business.“ Board of Trade Journal. 


Educational Note,—T wo regrettable slips occurred in 
our reference to Prof. Jamieson's system of teaching by correspond- 
ence last week—one in the heading, which sbould have been 
' Correspondence Tuition " ; the other in the number of Whitworth 
Scholars or Exhibitioners who have studied under Prof. Jamieson, 
viz., not 4, but 41. 


Gas-Engine Combine.—It is announced in the Financial 
Times that the fusion of the businesses of the National Gas Engine 
Oo., Ltd., and Crossley Bros., Ltd., is now practically complete. 


Trade Announcements.—MEssrs. MAwDsLEx's, LTD., 
of Dursley, Gloucester, inform us that they have appointed Mr. 
D. C. Bate, of 40, Brazennose Street, Manchester, as their agent for 
Lancashire and district. (Telephone No. 5,602; telegraphic 
address, Zonal.”) 

Мв. E. Gonpsron has taken over, from August 3rd, the North- 
ampton branch of Messrs. Lea & Warren, which he has managed 
for the past six years. Messrs. Lea & Warren will be responsible 
for all liabilities up to that time. Mr. Goldston invites manu- 
facturers to send lists of all classes of electrical goods. 

TER ELECTRICITY SuPPLY Co. FOR Spam, LTD., has removed ite 
registered offices to 88, Leadenhall Street, E.C. 

Messras. W. Cannina & Co., of Great Hampton Street, Bir- 
mingham, makers of plant and materials for electro-plating and 
polishing, have opened a warehouse and showrooms at 18, 19 and 20, 
St. John’s Square, Clerkenwell, E.C., under the management of 
Mr. A. B. Canning, for the convenience of London customers and 
the trade generally. Mr. Wood is the firm’s London representa- 
tive. They have issued a 12-page list showing illustrations of 
some of their manufactures. 

THE Омітер Execrricat Co., Lro., of Budapest (who are mem- 
bers of the European Incandescent Lamp Manufacturers’ Syndi- 


: cate) have placed the sole agency for the sale of their incandescent 


lamps, including also the Wolfram” metal filament lamps, in the 
hands of Messrs. G. Straus & Co., Ltd., of Upper Thames Street, 
E.C. The firm will hold large stocks of both carbon and metal 
filament lamps at their London warehouse. 


Robertson Sports.—The second annual sports of 
the Robertson Social and Athletic Club took place on the 
club's ground at Old Oak Road, Shepherd’s Bush, on Saturday, 
September 7th, and proved a great success. Mr. Е. P. Driver 
(works manager), Mr. J. O. Roberteon (director), and Mr. A. Heden 
officiated as judges. Mrs. О. Wilson presented the prises. Other 
officials present were Mr. A. W. Pettitt (starter), Mr. H. Purle 
(timekeeper), Messrs. A. Kirkby, F. Pluck, and H. Pring (handi- 
cappers), and G. H. Freeman, sec. The North Middlesex Silver 
Prize Band played selections during the afternoon, and at seven 
o'clock the course was cleared for dancing. Mr. F. Pluck officiated 
as M.C. The ground was illuminated by hundreds of Robertson- 
made fairy lamps, and presented an extremely pretty sight. The 
total attendanee was 700 to 800 people, and the number of entries 
for races reached a grand total of 305. The chief events of the 
day were the Men's 100 Yards Handicap, which was won by 
Mr. G. H. Freeman, off scratch, in 11} sec.; the Ladies’ Three-Lap 
Bicycle Race, which was won by Miss D. Dallender, off scratch. 
Oniy inches separated her from Miss R. Morgan, who was a good 
second. 


Application for Amendment of Patent.— As notified 
elsewhere in this issue, Edgar Peckham is seeking leave to amend 
patent No. 23,907, of 1897, for improvements relating to railway 
and like vehicles. 


Bankruptcy Proceedings.— K. C. Moran, electrical 
engineer and contractot, Walsall.—Last day for receiving proofs 
for intended dividend, September 21st. Trustee, 8. W. Page, 30, 
Lichfield Street, Wolverhampton. 

ANDREW MaTSON, electrical engineer, 10, Hardwich Terrace, 
Stockton-on-Tees.— Receiving order made September 4th, on 
debtor’s own petition. 

R. S. BLACKBUBRN.—At the Burnley Bankruptcy Court last 
Friday, Mr. Richard 8. Blackburn, Ribstone Works, Hebden 
Bridge, attended for his adjourned examination in bankruptcy. 
The examination was closed. It is stated that the business, as a 
going concern, has been purchased privately from the Official 
Receiver, and will henceforth be carried on under the style of 
R. S. Blackburn & Co., at Ribstone Works, Hebden Bridge, and 1, 
Stansfield Road, Todmorden. 


Liquidation.—MePfalL AND SruPsoN's Dry STEAM 
PATENTS Co., LTD., Calder Works, Wakefield.—September 20th is 
the last day for receipt of intended dividend, by J. W. Close, 
liquidator, East Parade, Leeds. 


India-Rubber.—The French Government has decided 
to le vy, until December 31st, 1908, an export duty of 40 centimes 
kilogramme net, or 1:8d. per Ib. on all india-rubber exported from 
and ite dependencies. The new law dates from August 

27th, 1907. 


„„ 
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The Diesel Engine.— MR. W. B. Esson, who has been 
testing at Messrs. Sulzer's Winterthur Works the Diesel engines to 
be installed in the new Hong Kong electric station, informs us that 
new developments in this type of engine may be looked for shortly. 
While the engines he was testing were of 300 B m P. of the usual 
three-cylinder type, running at 160 в.р.м., Messrs. Sulzer have in 
their shops on the point of completion an engine of nearly the 
same power, but with four cylinders, which will run at 300 R. P. x. 
The Diesel engine, as is well known, works on the Otto cycle, and 
hitherto it has been necessary, for alternator driving, to use very 
heavy fly-wheels to keep the coefficient of cyclic irregularity 
within limita. But in an engine with four impulses instead of 
three for every two revolutions, needless to say the fly-wheel can 
be made much lighter without increasing the angular displacement. 
Again, running at 300 B. . Mu. the number of poles in an alternator 
is not much more than half the number required when the engine 
runs at 160, and the permissible angle of the displacement is 
accordingly increased. This further reduces the weight required 
for the fly-wheel while making the alternator smaller, and we shall 
look forward with interest to the placing of this engine on the 
market. 


Catalogues and Lists.— Messrs. Mavor & CovLsow, 
Ілтр., Glasgow.—September date card, giving a month's record of 
the working of a Pick-Quick " electric coal-cutter. 

Messrs. MILLER & Sons, Lrp., 55, Conduit Street, Regent 


Street, W.—Brochure entitled “ The Light of the Century,” showing | 


some artistic designs of electric light fittings in Louis XVI style, 
candle standards, brackets, &c. 


LIGHTING and POWER NOTES. 


Belfast.—A scheme is on foot for the supply of electrical 
power and light in a large area outside Belfast, the consulting 
engineers of the scheme being Messrs. Miller & Wilson, Belfast. 
The scheme embraces the erection of (опе or' two large power 
stations for the supply of power and light in bulk at low rates to 
mills, factories and other large public concerns, with which the 
district around Belfast is covered. Of course, this would in no 
way interfere with the municipal lighting and power supply. 


Bristol.— After negotiations with the Docks Committee 
the Electrical Committee has recommended and obtained the 
approval of the T.C. to a scheme under which three-phase current 
at 6,600 volts is to be taken from Avonbank to Avonmouth (some 
9 miles), and there transformed for distribution at lower pressures. 
The Docks Committee agrees to take 500,000 units per annum at an 
average rate of 2d. per unit for lighting and power, and with a 
special payment of £150 a year for delivery of the current at two 
pressures—viz., 500 volts for the old dock and 250 for the new. The 
terms are, however, subject to revision on either side after experi- 
ence of the result. The scheme is expected to cost £31,900 and 
application was made to the L.G.B. to borrow that amount. Mr. 
H. R. Hooper has held an inquiry, which was adjourned pending 
the supply of further details. 


Italy.—La Societa Catanese di Elettricita, of Milan, has 
increased its capital from £4,000 to £120,000, and has at the same 
time changed its title to La Società Elettrica della Sicilia Orientale. 
The company intends to put down a number of plants to utilise 
water-power in the Messina and Siracusa districts in the generation 
of electrical energy for lighting and power purposes. 


Dundee.— Messrs. Gourlay Brothers have again opened 
up communication with the Electricity Department with the view 
of procuring a supply of power for shipyard purposes, and the 
Electricity Committee has resolved to offer to supply energy in 
bulk for aperiod of not less than five years at the rate of 1d. per 

unit, metered by Corporation meters, subject to the following con- 
ditions, viz.:—(1) That energy shall be used or paid for by them at 
the above-mentioned rate up to a minimum amount of £200 per 
annum ; (2) That for every increase of 3d. per ton in the average 
price of coal which the Electricity Department has to pay above 
108. per ton, the above rate per unit shall be increased by ‘01d. ; and 
(3) if any reduction be made generally to consumers of their class, 
and working under similar conditions, a proportionate reduction 
will be allowed them. 

The Electricity Sub-Committee has had under consideration 
tenders for supplying extra high-tension and low-tension cables 
in connection with the new station. Eight offers have been 
received from leading British firms, and the value of the contracts 
amounts to £12,000. 

The prov. order to be promoted by the T.C. forthe extension of 
the area of electrical supply is threatened with opposition from 
electrical engineering firms in thecity. The objectors contend that 
the hiring out of motors by the Corporation will be an infringement 
of private enterprise. Unless the Corporation agrees to the model 
clause which is now before a Parliamentary Committee of the 
House of Commons, the order will be opposed. 


Gillingham.—(KrsT).—The Т.О. has decided that the 
E. L. department вћа іп future make a charge of 15 per cent. above 
the net prices paid by the Council, to consumers for lamps, and that 
no reduction shall be made to builders and others for materials for 
private lighting. 


Grimsby.—The T.C. has secured an extension of the 
E.L. order giving powers to supply electricity in Immingbam, 
Little and Great Coates, Stallingborough, Habrough, Healing, 
Aylesby, Bradley, Laceby, Waltham, and Scarthe. 

The L. G. R has sanctioned а loan of £1,964 for new plant at the 
eipctricity works. 


Harrogate.—The borough electrical engineer has pre- 
sented a statement to the Lighting Committee showing that appli- 
cation for sanction to a loan of over £16,000 is to be made to the 
L.G.B. for electric lighting purposes. 


Hinckley.—A private company having intimated that it 
intends applying for an E.L. order, the U.D.C. has decided to 
oppose it at the proper time." 


Lancashire.—A circular letter is now being forwarded 
to various urban authorities in Lancashire, warning them that the 
Board of Trade requires to be satished that electric power com- 
panies which take over public authorities’ electric lighting orders 
are able fully and efficiently to carry out their obligations under 
those orders. As a result, various autborities are temporarily 
postponing transferring their orders to electric power companies. 
When the matter came before the Little Hulton Council on 
September 3rd, it was stated that the Lancashire Electric Power 
Co., would issue the necessary capital, and it was decided to apply 
for the transfer of the order when it was ascertained that the 
B. of T. was satisfied that the company was in a position to carry 
ont the order. 


London.—SnHonrpiTCH. — The Electrical Lighting 
Committee of the B.C. has issued a report on the accounts of the 
undertaking for the year ended March 31st last. The large increase 
in the sales (4,218,574 units as against 3,702,457 in 1905-6) had 
resulted in а reduction in the cost per unit from 2:49d. to 2:28d., 
but, on the other hand, the revenue had dropped from 2°55d. 
unit to 2°36d. per unit, the reduction in the prices charged having 
been in force the whole year. The net profit of £1,756 16a. 11d., 
after payment of interest and instalments of capital and all other 
charges except renewals, was carried to the appropriation. account 
to meet the yearly instalment of the cost of change of pressure and 
the deficiency brought forward at the beginning of the year, with 
the result that that deficiency was reduced to £665. 


Longton.— The T.C. has received from the L. G. B. 


sanction for a loan of £2,000 for additional plant at the electricity 
works. 


Marlborough,—The T. C. has received from the B. of T. 
an extension of the period within which the E. L. undertakers may 
make the deposit of £250 required by the E. L. order. 


Northfleet.— With reference to the abandonment by 


Gravesend T.C. of the E.L. scheme, the U.D.C. has decided to take 
counsel's opinion on the subject. ! 


St. Helens.—The Electricity Committee has had before it 
a proposal that the Council should be recommended to provide the 
necessary plant and feeders, and give a supply of energy for power 
purposes at 3,000 volts pressure (three-phase) for the St. Helens 
Collieries and the Ravenhead Collieries, subject to the St. Helens 
Collieries Co. guaranteeing the payment for the term of 10 years, of 
an annual sum of £600, and the payment of charges ranging from 
35d. per unit for the first 300,000, and not exceeding 500,000 unite. 
No decision has yet been arrived at. | 


South Africa.—PnETORIA.—The municipality, acting 
upon the advice of the manager of its electricity department, has 
unanimously decided to increase its generating plant. It has long 
been recognised that a breakdown in the plant would involve very 
serious consequences. 

JOHANNESBURG.—The Corporation has decided to take legal steps 
to recover the sum due from Messrs. D. Stewart & Co. and Mesars. 
Beardmore in respect of the generating plant. According to the 
British South African Export Gazette, Messrs. Mordey & Dawbarn, 
the Corporation’s consulting engineers, and the other engineers 
who reported on the condition of the machinery, when the plant 
was closed down, have made up an account of the damages sustained 
by the Council, and as it is stated that Mesers. Beardmore have no 
property in the Transvaal which could be attached, while Messrs. 
Stewart & Co.’s property there is alleged to be represented by some 
tools of insignificant value, it is practically certain that the issue 
between the parties will be decided in Scotland. It is probable 
that the Corporation's claim will ran into something like £450,000. 


Stockport.—The T.C. has adopted the following optional 
tariffs for energy for power:—A fixed charge of £2 per н.р. installed, 
and energy at jd. per unit, less 5 per cent.; or energy at 124. per 
unit (a reduction of 1d, on previous rates), less 5 per cent. 


Warrington.—A L. G. B. inquiry was held on Sept. 3rd 


into the application of the T.C. for a loan of £3,071 for tional 
plant for the electricity works, and fox pewmission to appropriate 
for the electricity undertaking £4,165, the unexpended b ce of a 


previous loan. There was no opposition. 
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THE EUSTON EXTENSION OF THE CITY AND SOUTH LONDON RAILWAY. 


ALTHOUGH the last extension of this railway was opened to 
the public in May last, and is therefore familiar to many of 
us, a few details of the work may still be of interest. 

The City and South London was the first electrically- 
operated underground railway in this 
country and, indeed, the world. Its 
equipment as a purely direct-current 
three-wire system with battery sub- 
stations, which has proved so reliable 
during many years past, has always 
attracted much attention. 

The original railway has been re- 

peatedly described in this journal“ and 
elaewhere, and, as the extensions did 
not involve any appreciable departure 
from the original design, we shall con- 
fine ourselves to mentioning some of 
the more interesting features of the 
work. 
As is usual with this class of tunnel, 
the Greathead shield, combined with 
Price's rotary excavator, was employed in 
driving the excavations, upwards of 12 
yards per 24 hours being so driven. 

As а preliminary, the station shafts at King's Cross were 
sunk ; tunnelling was then carried out in opposite directions, 
towards the Angel (Islington) and Euston. | 

At the latter point an exceptionally large tunnel, some 
30 ft. in diameter, was driven, which accommodates an 
island platform 180 ft. long and 14 ft. wide, with the up and 


View OP THE 30 Fr. Dia. STATION TUNNEL AND ISLAND PLATFORM AT EUSTON. 


down lines on either side. At the King's Cross station tbe 
up and down platforms are iu separate tunnels. 
` There are no other stations on the new section, but mid- 
way between King's Cross and the Angel an emergency 
exit and signal box have been placed, the exit consisting of 
а stairway to the surface in a 16-ft. dia. shaft. 


December 16th, 1898, February 24tb, 1899, and Septem):r 7,1900. 


The Euston platform is in direct connection with the 
terminal station of the L. & N. W. Railway, also with plat- 
forms of the Charing Cross, Euston and Hampstead tube 
line; similarly the King's Cross station 18 connected by sub- 


CRoss.ovEBR, Euston TERMINUS, City AND SoutH LONDON EXTENSION. 


ways with the Midland and Great Northern termini, and 
with the local station of the Great Northern, Piccadilly and 
Brompton Railway. Lifts and stairways are provided at 
both stations, the former, nine in number, being of the Otis 
type, described by us in connection with the Great Northern, 
Piccadilly and Brompton Railway. 

At both stations two independent 
lighting circuits are in use, one supplied 
by the company iteelf, and the other 
by the neighbouring tube line, the 
arfangement being mutual and extend- 
iog to the adjacent tube stations on the 
other lines. The permanent way con- 
sists of 80-lb. Vignoles rails, resting on 
Jarrah cross sleepers; the conductor 
rails are of the inve:ted channel type, 
weighing 40 Ib. per yard, and the bond- 
ing is carried out by Neptune bonds. 

The conductor rails are divided into 
sections, which can be isolated by means 
of switches in the several signal cabine. 
The extension is fed by two 35 sq. in. 
paper-insulated lead-covered cables run- 
ning in the tunnels, from the existing 
plant at the Ange] sub-station. 
| Although the latter plant has under- 
gone no alteration, certain additions have been made to the 
Stockwell generating station of the company. 

These include a 1,000-H.P. Lentz compound vertical 
engine (built by Messrs. Davey, Paxman & Co.) coupled 
to two 400-Kw. E. C. C. gencrators, each generating at 500 
volts pressure. | 

The duplicate generators can be run in parallel for feeding 
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the line direct, or can be run in series for feeding the H.T. 
reducing plant at the sub-stations. · ae 
с An additional condensing plant, of Richardsons, West- 
garth make, with a capacity of 50,000 Ib. per hour, has also 
been installed, the steam exhausting into it through a Baker 
oil separator. | 

Other features of recent date include an artesian well, 


AIR-CoMPBESSING PLANT AT Euston, City AND S L. RaILWAY, 


which provides all the water required by the plant, also an 
installation of Sugden superheaters in the boiler house. 

Additional rolling stock, to the extent of 15 cars, has 
been obtained from the Brush Electrical Engineering Co., 
these being of all-steel construction, with a view to 
obviating fire rigks. | 


The cars each seat 32 passengers, and are equipped with | 


Westinghouse air brakes, otherwise they 
are similar to the older coaches used 
by the company. No additional loco- 
motives have been provided, 

The signalling is uniform with the 
older sections of the line, being on the 
Spagnoletti electrical interlocking system 
previously described in this journal. 

With a view to facilitating inter- 
communication between the locomotive 
drivers and signalmen, each loco- 
motive carries a portable battery tele- 
phone set, which can, by means of a 
flexible coupling, be put into circuit 
with two bare telephone wires running 
along the wall of the tunnel between 
the signal cabins. 

It is interesting to record that 
Messrs, Walter Scott & Middleton, 
the contractors for the extension, also 
carried out the original line from the 
Monument to Stock well. 

The electrical equipment of the 
line has been carried out to the re- 
quirements of Mr. P. V. McMahon, the 
company's engineer, The late Sir 
Benjamin Baker, with Mr. Basil Mott 
and Mr. David Hay, acted as consulting 
engineers to the company. 

The extension (14 mile) increases 
the company’s route mileage to six; the 
views are typical of the work carried out. 


* Pa 
Eric. Rev / 


accompanying 


Altrincham Electric Lighting.— We understand that 
the Altrincham, Bowdon and Hale District Councils, in Cheshire, 
are negotiating for the acquisition of the Altrincham Electric 
Supply and Altrincham Gas Co.’s businesses on the basis of a joint 
and mutual ownership and the creation of a joint board of manage- 
ment, 
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NEW ELECTRIC CRANES FOR / 
RIO DE JANEIRO. 


IN order to cope with the increasing merchandise traffic now 
dealt with at Rio de Janeiro, a number of portable electric 
cranes and several electric overhead travellers, built by 
Messrs. Stothert & Pitt, Ltd., of Bath, 
will very shortly be put into service at 
the Brazilian port. Of five new portable 
cranes, four are each capable of lifting a 
load of 5,000 kg, and the other a load 
of 1,500 kg.—all at a maximum radius 
of 14 m., the height of the centre of the 
jib head pulley being 18 m. from the rail 
level at this radius. The cranes are each 
mounted on a truck of the portal type; 
each has the following motions elec- 
trically driven, viz., lifting, slewing, and 
travelling, by. separate motors. The 
following are the respective speeds ;— 
5,000 Ka. | 
Lifting 5,000 kg. at 18:30 m. per minute. 
» ` 99 36°60 ш, 99 
Slewing 5,000 „ 91°00 m. n 
Travelling without load 32:8 m. „ 


1,500 Ko. 

Lifting 1,500 kg. at 61'0 m. per minute. 
Slewing 1,500 „ 1220 m. ч 
Travelling without load 32:8 m. i 

The superstructure in both types 
of cranes is built up of riveted steel- 
work. The lifting gear is of double 
purchase, and fitted with two speeds 
of lift; the 5,000-kg, loads are 
lifted on a single part of wire rope 89 mm. circumference, 
and the 1,500-kg. load on a single part of wire rope 44 mm. 
in circumference. The lifting is arranged on Stothert and 
Pitt's patent ** free barrel " system, the rope barrel running 
loose on the shaft, and being connected or disconnected by 
means of a coil clutch. ‘The coil clutch is so connected, 
under the Aldridge-Stothert patent, with the controller 


ТТ 


VIEW IN THE EUSTON SIGNAL CABIN. 


handle, that the one motion which gives current to the motor 
also engages the coil clutch. The brake is interlocked under 
the Stothert- Evans patent with the controller handle, so that 
it is impossible to work one against the other, The advan- 
tage of the “free barrel” system lies in the fact that the 
load can be lifted to any desired height, and released imme- 
diately under the control of a foot brake, without having 
first to bring the armature to rest, thus giving a longer life 
to the motor as it is not subject to any sudden shocks, 
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Slewing is operated from the slewing motor by means of a 
train of spur and bevel gear, driving a vertical shaft, on 
which is keyed а pinion gearing into an externally 
toothed curb ring. The weight of the revolving super- 
structure is taken on a live ring of turned steel rollers. 
A powerful mechanical brake is provided to the slewing 
motion to prevent overslewing, and also to counteract the 
wind pressure. The travelling is operated by a motor fixed 
on the centre sill of the track, which drives through 
shafting and gear- 
ing, one travelling 
wheel at each side 
of the crane. The 
latter gear is pro- 
vided with a clutch 
to disconnect it from 
the motor, so as 
to enable it to be 
drawn by а cap- 
stan, The majority 
of the toothed 
gearing and worm 
gear employed ba: 
been machine cut 
from the solid ; 
the first reductions 
of the hoisting and 
slewing gears run 
in oil baths, also 
the first  reduc- 
tion worm gear of 
the derrick motion. 
The first redac- 
tion of the travel- 
ling gear is ma- 
chine cut, and runs 
in 8 dust.poof oil 
bath, The truck 
has a clear arch- 
way parallel with 
the quay about 


420 m. high, 
and runs on four 
cast-steel single- 


flanged wheels, set . 

to a gauge of about 4:11 m. The four corners of the 
truck are fitted with screw jacks which, when screwed 
down, ensure the crane remaining in one position. The 
motors are series wound and of the enclosed type, and those 
for the 5,000 kg. cranes have the following powers :— 


Lifting 30 B. H. P. at 600 R. P. u. 
Slewing ... 6 T 700 „ 
Travelling ... 15 „ > 650 ,, 


VIEW ОЕ SToTHERT & Pitt ELECTRICAL WHARF CRANES FOB RIO DE JANEIRO. 


cne leg on the crane, and is conveyed to the switchboard by 
means of ring collectors on the centre pin. The revolving 
super-structure is completely enclosed in a weather proof 
house, which contains the controller and operating levers, 
also a switch panel with main switch and fuses. Incandes- 
cent lamps are provided for lighting the house, also a 
cluster of four lights under the jib, to facilitate night work. 
The six overhead travelling cranes are of the three-motor type, 
and capable of lifting leads of 1}, tons; their span is 35 ft. 1 in. 
| Tbde working 
speeds are as fol- 
loxs:— 

Lifting on main 
barrel 14 tons, 30 ft. 
per minute; travers - 
ing, full load, 100 ft. 
per minute; travel. 


liog, full loud, 200 ft. 
per minute, 


These cranes are 
built up of rolled 
Steel sections. The 
travelling motion 
is driven by a 
motor placed at one 
end of the span. 
The crab carries 
the motors for lift- 
ing and cross trav- 
ersing. The load 
is lifted on two 
parts of wire rope, 
which are coiled in 
right and left-hand 
Bpiral grooves, 80 as 
to ensure the load 
being lifted id a 
true vertical line. 
Magnetic and me- 
chanical strap 
brakes operated 
from the driver's 
cab are fitted. 
The gearing is of 
cast-iron, the firat 
reduction of each motion being machine cat. Each traveller 
has a separate motor for each of the motions, viz., lifting, 
cross-traversing, and travelling. The motors are series 
wound, reversible, and of the enclosed type, and have the 
following rated powers :— 


Liftiog ... 44 B.H.P. at about 720 R. P. u. 
Traversing 11 „ a 600 „ 
Travelling 5 » j$ 700 „ 


a 
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ELECTRICALLY-OPERATED TRAVELLING CRANE FOB RIO DE JANEIBO. 


whilst the motors on the 1,500 kg. cranes have the 
following rated powers :— 


Lifting 30 B. H. P. at about 600 R. P. x. 
Slewing . 4 „. РА 750 „ 
Travelling ... 10 „ s 600 „ 


Each motor is controlled by a controller of the metallic 
type, provided with metallic resistances. Energy is taken 
from junction boxes by flexible leads, to a plug box on 


Each motor is controlled by a reversing controller of the 
metallic type, operated by means of hand chains from the 
floor of the warehouse. A switch panel is provided on the 
crane with main switch and fuses, Two sliding collectors 
with the necessary cables convey energy from the shop 
leads to the switch panel, from which it passes to the crab 
along copper wires, in contact with sliding collectors fitted 
on the crab, 
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HARRY ROBERT KEMPE, 


ELECTRICIAN TO THE POST OFFICE, 


To have known and worked with the subject of this article, 
at any period during his thirty-five years of service in the 
General Post Office, is regarded as a privilege by many men 
to-day. 

Like many another who has spent long years in the service 
of a State Department, it has been his lot to quietly handle 
large matters and solve problems fraught with important 
consequences to the general community, all hidden from the 
public gaze. Matters and problems multitudinous relating 
to the telegraphic and telephonic services of the public, and 
their scientific and practical development, have come under 
his care, and in these departments of electrical science and 
engineering he is an expert of the front rank. The duties 
of his various offices 
have thrown him into 
touch with Civil Service 
officials in all parts of 
the kingdom, and they 
have also brought him 
into contact with many 
men connected with 
our electrical industries 
who have had transac- 
tions with the Engi- 
neering Department of 
the G.P.O., but the 
public at large never 
knows what it owes 
to men who spend their 
lives in careers such as 
his. Those who know 
Mr. Kempe best will 
have no less affec- 
tionate a regard for 
him because of his re- 
tiring spirit and his 
unobtrusiveness — rare 
virtues these, we fear, 
in this age of self- 
advertisement. 

An honourable line- 
age and an early en- 
vironment of refine- 
ment have much to do 
with the formation of 
that character which 
makes the gentleman, 
and Mr. Kempe carries 
with him the evidence 
of these, and the in- 
heritance of the ster- 
ling qualities of his 
forbears in many res- 
pects. He is one of 
many worthy sons of a very worthy sire, the Rev. Prebendary 
John Edward Kempe, who passed away at the advanced age 
of 97 early in the present year, after having been an 
honorary chaplain to King Edward VII. from the year 
of His Majesty's accession in 1901. Among the treasured 
records of the family, we believe, there lie relics of 
distinguished ancestors of centuries ago, and notably of 
Archbishop Kempe. The eldest son is in the service 
of the national church in which the father had so 
prolonged, devoted, and distinguished a career. If any of 
our readers are sufficiently interested to take down their 
* Who's Who," they may find therein on facing pages the 
brief records of the careers of the late Prebendary and his 
four distinguished sons—one in the church (he is an honorary 
pries& to the King and was priest in ordinary to Queen 
Victoria for twenty-three years); one is Treasurer and 
Vice-President of the Royal Society, and Chancellor of the 
Dioceses of Newcastle, Southwell, and St. Albans ; a tbird is 
a C.B. and Comptroller and Auditor-General; when Deputy- 


Мв. H. R. Kemps, M. Inst. C. E., MI. E. E., 
Electrician to the Post Office. 


Chairman of H. M. Customs, he filled among other 
important duties those of a member of the Royal 
Commission on Electrical Communication with Light- 
houses and Light Vessels (1892-7); and the last, the 
youngest son of all, born in 1852, is Mr. Harry Robert 
Kempe, whose new appointment as “ Electrician” to the 
Post Office we briefly notified in our last issue. 

Previous to his connection with the Postal Telegraph 
Service—which dates from 1871—Mr. Kempe was associated 
for three years with Sir Samuel Canning (happily still with 
us), late chief engineer to the Telegraph Construction and 
Maintenance Co.; also with the late Sir Charles Wheat- 
stone, and the late Mr. Robert Sabine. His first service 
in the Post Office was 
rendered at South- 
ampton under Mr. 
(now Sir) W. Н. 
Preece, with whom he 
has been associated as 
assistant in many 
undertakings in tele- 
graphy and telephony, 
both wire and wireless. 
During the last decade 
or so he has been a 
Technical Officer in 
the Engineer-in- 
Chiefs Department, 
and latterly, until the 
present new appoint- 
ment, he has occupied 
the post of Principal 
Staff Engineer. 

From the varied 
E special work in con- 
d nection with telephone 
! and telegraph work of 
which he has been the 
initiator, or in connec- 
tion with which he has 
been a presiding genius, 
we ought to single 
out for special refer- 
ence the important 
achievement contained 
in the establishment 
of telephonic commu- 
nication between Lon- 
don and Paris. The 
submarine cable for 
this service was made 
to the calculations and 
design of Mr. Kempe, 
and the clearness and 
loudness of speech possible over the line were considered 
remarkable by those who appreciated how important an 
advance had thus been completed. He has also had much 
to do with the designing and carrying-out of the pneumatic 
dispatch tube systems of the Post Office. 

In his outside professional or private capacity, Mr. 
Kempe's name is a household one among electrical students. 
Hi: * Handbook of Electrical Testing " is a book which 
stands alone, aud is indispensable. “ The Electrical Engin- 
eer's Pocket-Book and the “ Engineer’s Year-Book are 
among other productions which serve electrical and general 
engineers. We find on glancing back at the first volume of 
the TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW 
(June 15th, 1873), 34 years ago—when telegraphy formed 
practically the whole of the electrical industry—that he was 
writing then a Students’ Column, entitled * The Laws of 
the Heating Effects of Electric Currents,’ and many аге 
the technical contributions of his that have appeared in this 
journal since that date. Mr. Kempe is a member both of 
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the Institution of Civil Engineers and of the Institution of 
Electrical Engineers. 

In the service of the Engineer-in-Chief's Department, 
Mr. Kempe is frequently summoned to different parta of the 
kingdom to settle telephone, telegraph, and other electrical 
questions, to supervise testa, and so forth, but when not so 
engaged, such leisure as he can command is spent in rural 
quietness and happiness at his home at Brockham, Betch- 
worth, in Surrey, and in the local associations of his chureh 
sd social life. 


TRAMWAY and RAILWAY NOTES. 


Ayr.—The T.C. is to apply for a prov. order to extend 
the tramway system from the north end of the new bridge, by way of 
River Street, George Street and Whitletts Road to the burgh 
boundary. The estimated cost of the extension is £14,000. 


Blackburn.—Promoters of the Blackburn, Padiham 
and Whalley Light (Electric) Railway are seeking foran extension 
of time for a further period of 18 months, and the Clayton-le- 
Moors Council is supporting the petition to the Board of Trade. 


Continental Notes.—ITaLy.—The administration of 
the Italian State railways have decided to introduce electrical 
working on the main line between Milan and Lecco. By this 
means the electrically operated lines between Sondrio and Colico 
and between Chiavenna, Colico and Lecco will be brought into 
electrical communication with Milan, At the present time the 
administration is causing trials to be made with the Ganz and 
Westinghouse systems in order to decide which of the two is the 
more practical in working and the most economically advantageous. 

AUSTAIA.—The question of utilising water power in connection 
with the electrical operation of the State railways in the Alpine 
districte has advanced a further stage by the conclusion of a provisional 
agreement between the railway authorities and the Stern and 
Hafferle Co., of Gmunden, in respect of the water power of the 
Gosau lakes. Both the railway authorities and the company 
sought to obtain concessions for the use of the power, but it bas 
been arranged that the former alone shall secure the privilege. The 
company will, however, establish and carry on the hydro-electric 
works at the two lakes, which are expected to yield a mini- 
mum of 12,000 н.р. and a maxinum of 21,000 up. It 
is proposed to erect five generating statiogs between Steg and 
the rear Gosau lake, the total expenditure being estimated 
at £416,000. The introduction of electrical working is to be 
first made on the Salzkammergut railway between Attnang and 
Belsthal, a distance of 79 miles. 

BzrcoruM.—La Société des Tramways Liégeois has applied for a 
concession for a projected electric tramway from the Longdoz 
Bridge, Liége, to the Tron-Lonette (Bressoux). 


Dudley.—The T.C. has decided to apply for a loan of 
£95,000 for the purchase of the tramways in the borough. 


Erdington.—The U.D.C. has received from the B. of T. 
an extension of time until July 23rd, 1509, for constructing the 
tramways in the town. 


London.—The Financier has tabulated some interesting 
details as to the past half-year's working of the London electric 
railways, from which we abstract the following :— 

The relative importance of London's electric railways will be 
gathered from the following particulars of number of passengers 
and train-miles run in the balf-year to June 30th last :— 


No. of Train 

passengers. mileage. 
Central London Sus 20,260,871 638,427 
City and South London 10,048,780 587,948 
District... RPA $95 25,426,825 1,668,195 
G.N. and City... T 8,269,436 356,128 
G.N. and Piccadilly ... 11,953,759 919,884 
Metropolitan ... | 48,806,679 1,173,604 


It will be seen that the Metropolitan carried nearly twice as 
many passengers as the District, though its train-mileage was 
nearly half a million less. It is also interesting to notice that 
the City and South London carried less than half as many 
passengers as the Central London. These variations are very 
striking, and they show that the density of traffic on the 
different lines varies considerably. The receipts, expenses and 
profits per train-mile were as follows :— 

Per train-mile. 


Receipts. Expenses. Profits. 

в. d. s. d. з. d. 
Central London "T 5 1 2 9 2 4 
City and South London 2 9 1 2 1 7 
District s at 2 7 1 8 11 
G.N. and City 2 9 1 4 1 5 
d. N. and Piccadilly ... 2 3 1 7 8 
Metropolitan a .. 5 10 3 3 2 7 


In point of receipts the Metropolitan makes the best showing, 
but fhe Central London is a good second. Both the City and 
South London and the Great Northern and City earned precisely 


the same amount, and surpass the District to the extent of 3d. per 
train-mile. The principal items of working expenditure are 
generating and traffle expenditure; these two items, which cannot 
well be obtained separately from the companies’ accounts, arc аа 
follows :— 


Traffic and Per trnin- 

generating expenses. mile. 

` в. d. 

Central London ... S £54,247 1 8 
City and South London 28.504 0 10 
District. ase $35 99,619 1 2 
G. N. and Ойу ... 17,966 1 0 
G.N. and Piecadilly 49,285 1 0 
Metropolitan 115,300 111 


Luton.—The B. of T. has granted an extension of time 
until February 11th, 1908, for the commencement of the electric 
tramways, and until August 11th, 1908, for their completion. А 
loan of £65,000 for constructing the tramways has been granted 
without an inquiry being held, together with a loan of £2,500 for 
plant to supply energy to the tramways. 


Manchester.—A recent report of the Tramways Com- 
mittee pointed out that Manchester was much behind other towns 
in long-distance fares, and in support of this, the following com- 
parison was made :— 


14d. 2d. 8d. 4d 
m. yds. m. yds. m. yds m. yds 
Manchester . 2 1,160 8 607 4 1,465 6 600 
Glasgow б . 9 792 4 890 7 — 9 116 
Leeds oe aid . 2 S89 8 1,564 5 1.505 7 951 
Liverpool .. .1 — 4 .. 6 1,155 B 955 
Salford  .. 2 880 3 440 .. 5 40 . 6 — 


The Committee intends experimenting on the Blackley and 
Middleton route with & view to remedying this state of affairs. 


New South Wales.—The report of the Chief Com- 
missioner of Railways and Tramways for the last year, shows that 
the gross revenue amounted to:— Railways £4,709,406, and tram- 
ways £908,701; total, £5,618,107. After providing for working 
expenses and financial charges, a surplus remained of £659,916. 
The total capital invested in railways was £44,700,230, and in 
tramways £3,669,524. The total mileage in operation was:— 
Railways 3,453, and tramways 1283. 


Newcastle-on-Tyne.—At the meeting of the T.C. on 
the 4th inst., Sir Joseph Baxter Ellis moved the confirmation of the 
report of the Tramways Committee. The accounts showed that the 
amount carried to the appropriation account was £62,943 17s. Of this 
£34,254 108. was contributed to the sinking fund during the year. 
£12,000 was appropriated to the relief of the rates, and £15,105 16s. 
was appropriated to the reserve fund. The net profit for the year 
had been £28,689 7s. Mr. G. G. Elliott moved that the £12,000 
contributed to the rates should be taken from accruing profits, but 
the suggestion was defeated and the report was confirmed. 

A new section of tramways from the foot of Stanhope Street to 
Fenham, within the city, was formally opened on the 5th inst. The 
line is about 2,000 yards long. The members of the Committee 
went over the route, and upon their return to the Town Hall, 
refreshments were served and a few toasts honoured. Alderman 
Sir Joseph Baxter Ellis, replying to that of The Tramways Com- 
mittee,” made some remarks upon the working of the system 
generally. As to the experiment of extending the fare stages, 
which, 16 was anticipated, would, for а time at least, result ina 
diminution of the receipts, the first four weeks' working showed a 
gain of £9 as compared with the corresponding period of last year. 


Northwich.—The order for the construction of the 
Warrington and Northwich Light Railway having lapsed, Mesars. 
Baker & Co., of London, have written to the U.D.C. stating that & 
private firm is willing to construct tramways in the town. The 
Oouncil has decided to lay the matter before the Cheshire C.C. 
asking what action it proposed to take in the matter. Р 


Wigan.—At a recent meeting of the В.С. a proposal to 


appoint а traffic manager for the tramways at а salary of £250 per 
annum was discussed and adjourned. 


TELEGRAPH and TELEPHONE NOTES. 


Australia, — The Federal Postmaster - General has 
authorised the rate charged on the recently opened Sydney-to- 
Melbourne telephone line (600 miles, which cost £46,000 to con- 
struct) to be reduced from 6s. to 5e. for 3 minutes’ conversation, 
and to 2s. 6d. if the line is used between 8 p.m. and8am. The 
alteration was made in consequence of the many complaints as to 
the high charge. Alterations of the present charges for telephone 
trunk-line conversations have also been made to the rates for 
distances from 15 to 400 miles. The telephone service throughout 
the Commonwealth is rapidly growing, and tbe Department has on 
hand far more applications fer instruments than can be supplied. 
Under the toll system, the applicstions have increased st an 
unexpected rate, with the result that 4,300 applications for instru- 
ments were received during the five months trom February 1st to 
June 30th last, as against 3,88] during the 12 months ended 
December 31st, 1906. 
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Japan.—The length of the  Tokio-Guam cable is 
2,894 928 kilometres, or 1,563136 nautical miles, and of the 
Sasebo-Dairen cable 1,201:245 kilometres, or 648620 nautical 
miles. Each cable has only one conductor. 


New Stations.— Telegraph offices have been opened at 


Oudjda, in Morocco, and Moschi, in German East Africa. 


San Francisco Telephone Scandals.—According to 
a Reuter dispatch, Mr. Louis Glass, vice-president of the Pacific 
States Telephone Co., has been sentenced to five years’ imprison- 
ment for bribing Supervisor Lonegan to vote against the granting 
of a concession to the Home Telephone Co. 


Telegraph Poles v. Motors.—The latest development 
of the motoring ” craze for monopolising the roads of this country 
is a demand that telegraph and telephone poles at the roadsides 
shall be done away with. The reason is that their presence entails 
danger to reckless drivers. Why this fact should be regarded as 
detrimental to the public good we fail to understand ; but as regards 
the main question, we were under the impression that the 
“ motorists" had already commenced the removal of poles, poste, 
pedestrians, &c., from the roads. 


Telegraphic Interruptions and Repairs :— 


CABLES, IwraRROPTED. REPAIRED, 
Curacao-Coro 
Curacao-La Guayra Closed... m өө ee Jan. 13, 1908 ee ee 
Curacao- Maracaibo 


Tarifa-Tangier .. ss è 
Port Arthur-Chifu (Closed) es 
Garachico-Santa Crus .. T 
Las Palmas-Arecife ws 


Brest-Dakar 5% xs a "P 5% .. July 22, 1907 
Maranham-Ceara .. ss ie me we .. Aug. 21, 1907 .. 
Medan-Olehleh Y . Aug. 21, 1907 .. 


LANDLINES. 
Puerto-Barrios .. ux 5% „„ Aug. 9, 1909 .. oe 

Wireless Telegraphy.—The Government have decided 
upon the erection and equipment of a wireless telegraph station 
at Corkbeg Island, about 11 miles from Midleton, Co. Cork. 

The report of the Select Committee on the Radio-Telegraphic 
Convention bas been published in the form of a Blue-book. Its 
conclusions have already been announced in our columns. 

The cables which connect Japan with the Continent of Asia 
belong to the Great Northern ‘Telegraph Co., of Copenhagen, and 
comprise two lines from Nagasaki to Shanghai and Nagasaki to 
Viadivostock respectively. According to the Japanese newspapers, 
the Government of Japan now wishes to make an energetic endea- 
vour to withdraw from the “ «guardianship " of the Danish company, 
which bas conducted the service for a period of 35 years. It is 
proposed for this purpose to establish a service of wireless tele- 
graphy between Tsuruga and Vladivostock, and to fix the rate for 
telegrams between the two ports at 80 gen per word, or, say, 1s. 8d. 
As telegrams from London to Vladivostock are now reckoned at 
х2 sen per word, on the completion of the projected installation, a 
message from London to Tokio would cost about 3s. 6d. per word. 
A scheme of this kind is to be submitted to the International Tele- 
graph Conference in April of next year. If the Japanese proposal ів 
accepted, the expense of sending a telegram from Japan to Europe 
will be reduced by about one-half. At present a telegram from 
Germany to Japan viá Siberia costs 58. per word. 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEw BUSINESS. 


AMP'THILL.—Residence at the Knoll for Mr. G. B. Foster. Swaftield & Son, 

architects, Ampthill. 
(WESTONING).—Detached residence. E. T. Tutt, architect, Market 

Place, Ampthill. : , 

ASTON (BinMIncHAM).—New Co-operative shops to be built in Loyells Road. 
Write Secretary, Aston Co-operative Society. 

BANBURY (OxronkpsuIkE).- New Co-operative premises (central). 
Secretary. 

BARRY (GLAm.,).—Proposed shelters, bandstand, &c., for the U.D.C. (£3,690). 

BOURNEMOUTH (Wisron).—Municipal pavilion, stables, &c. (27,000). 

BARNSLEV.— Block of shops, «c., for the T.C. J. H. Taylor, borough surveyor, 
Manor House Offices, Barnsley. 

BATLEY Sacer жш Co-operative stores. W. Hanstock & Воп, architects, 

atley. | 

BECKENHAM.—New church near Clock House Station. G. Н. F. Prynne, 
architect, 6, Queen Anne's Gate, Westminster, 8. W. 

BERKHAMPSTEAD (IHenrronpsHinE).--Conservative Club. Write Becre- 
tary, Berkhampstead Conservative and Unionist Asso- 
ciation. 

BLRMINGHAM.— Additions to the Workhouse for the B.G. 
architect, Paradise Street, Birmingham. 

BLACKROCK (In&rAND).— Tendersinvited for new Post Oftice. Board of Public 
Works. 

BLAYDON.ON-TYNE (CuiorwrELL).-- Houses (142). Consett Iron Co., owners. 

BOLTON, -Extension to works for Bleachers’ Combine at Smithills. 

BRISTOL (Атоммостн).--№ем flour mills. Co-operative Wholesale Bociety, 
owners, Manchester, 

BROADSTAIRS (ISLE or THanFt).—New Baptist church (£2,000). E. E. 
Moodey, architect, St. Peter's Road, Broadstairs; J. W. Woodhall 
and Sons, builders, 68, Boundary Road, Ramsgate, 


Write 


W. H. Ward, 


BUCKHAVEN (Fire).--New Co-operative Society premises (27,000). Mr. 
Tarbolton, architect, Edinburgh. 

CANTERBURY.— Police station extensions for the T.C. (£8,040). : 

CARDIFF (WuircHuURCH).—New Church Hal and Institute, St. Mary's. 
Rev. L. L. Davies, M.A., vicar. 

CHESTER.-LE-STREET (PrELTON FrrL).—Workmen's Instituto (424,000). Pelton 
Fell Colliery Co., owners. 

CHATHAM.—Wesleyan Mission hall in High Street. West Bros., builders, 
High Street, Rochester and Strood. 

CHISLEHURST.-- Enlargement of St. Nicholas’ Schools. 

COVENTRY.—Renovation of St. Mary's Hall (£758). 

CRAWLEY.—Alterations to the Cottage Hospital (21,900). 

CREW E.—New offices. North Staffs Railway Co., owners. 

CRIEFF.—Tea rooms for public park. G. T. Ewing, architect, Muthill. 

CROYDON.— New Salvation Army Hall (£2,184). 

CUPAR.- Additions to Arden House for D. Patrick, Arden, Cupar. 
DEWSBURY (Toni). - Carbide factory. С. Н. Marriott, Воп and Shaw, 
architects, Church Street Chambers, Dewsbury. 

DONCASTER (ScUNTHORPE).---New Primitive Methodist church and schools to 
be built in Frodingham Road. Rev. W. Turner, superintendent 
minister. 

DOUGLAS (IsLE or Max).—New Industrial Home and Memorial church for 
the trustees of the late Mr. H. B. Noble. 

DUBLIN.—New Royal College of Science and workshops for the Commissioners 
of Public Works in Ireland. H. Williams, secretary, Office of 
Public Works, Upper Merrion Street, Dublin. 

DUNDEE.—Extension to Free Library. 

Ashton Works extension for J. K. Caird, manufacturer. 

DUNFERMLINE.—New shop and alterations for George Fairlie, Chalmers 
Street. 

Alterations to shop of C. Smith, butcher, Woodhead Street. 
Shops and dwelling houses in Chalmers and Pittencrieff Streets for 
Wm. Tuill, builder, Kirkcaldy. 

EARLSWOOD (Mow.).—Additions and alterations to Earlswood Council School. 
C. Dauncey, secretary to the Monmouthshire Education Com- 
mittee, County Council Offices, Newport, Mon. 

EPWORTH (near DoxcasTER).— Extension of Hatfield Moor Light Railway from 
Epworth to Peat Moss Works for the North-Eastern and Lan- 
cashire and Yorkshire Railway Companies. W. J. Cudworth, 
engineer's office, North-Eastern Railway, York. 

FAREHAM (FuswortrH).—New Council school for Hants С.С. 

GILLINGHAM (Kent).—Bungalow residence for Miss Phillips. R. Newnham, 

‘ builder, 265, Balmoral Road, Gillingbam. 

GOSFORTH.—New Parish Hall for All Raints’ Church. Hicks & Charlewood, 
architects, 67, Westgate Road, Newcastle-on-T yne. 

GREAT BTAUGHTON (Hunts.).--Manse for the Deacons of Trinity Church, 
Huntingdon. 

HARTLEPOOL.—Operating theatre at the Hospital, electrically fitted for the 
governors. 

HYTHE (KkNT).--hportsman Inn to be rebuilt. 
Hythe, owners, 

ILFORD.—New Council Hall (£3,260). Hammond & Son, builders, Market Place, 
Romford. 

IPSWICH.—New preparatory department at Ipswich School. Bisshopp and 
Cantley, architects, 32, Museum Street, Ipswich. 
KIDDERMINSTER.—Warehouse. Tomkinson & Adam, carpet manufacturers, 

owners. 

KIRKBY-IN-ASHFIELD (Notts.)—Range of houses and shops in Cemetery 
Road. H. Clarke, kirkby-in-Ashfield. 

KIRKHAM (Lascs.).-—Proposed new school and extensions to existing ones at 
st. Anne's-on-Sea. Apply Secretary, Education Committee, 
Kirkham. 

LEAMINGTON SPA.—Enlargement of Post Office. Secretary, H.M. Office of 
Works, Storey's Gate, Westminster, S.W. 


LEEDS.—''White City” electrically equipped, to be established. John C. 
Brown, manazing director, " White City," Manchester, 


Extension to Middle Class School. W. 8. Braithwaite, architect's 
department, Leeds Education Offices. 


Mackeson & Co., brewers, 


LEISTON (80, SvrroLk) — New higher elementary school, and special 
subjects centre for East Suffolk С.С. В. T. Johns, architect 
Tower Chambers, Ipswich. 


LEYLAND (near Preston).—Extensions to the Ajax Rubber Works. White- 
head & Roberts, owners. 


LONDON (Sr. James STREET, W.).—Alterations to New University Club 
House. Harris & Wardop, Limehouse, E., builders. 

(Ккскхт STREET, W.).— Alterations to shop (No. 8).—Frank Bush, 
8, Rid mount Street, Gower Street, W., builder. 
(W.).--Rebuilding shop, &c., in Great Windmill Street. 

and Parson, Gray's Inn Road, W.C., builders. 
(Cirv).— Buildings in Ivy Lane, Jas. W. Jerram, Boundary Road, 
West Ham, builder. | 
(LOMBARD STREET, Е.С.).—Ехќепѕіуе alterations to offices, &о, 
Holland & Hannen, Hyde Btreet, Bloomsbury, W. C., builders. 
(GREAT TOWER STREET, E.).—Shops. Metropolitan and District 
Railways Joint Committee, St. James's Park Station, 8.W. 
(Finsbury PAVEMENT, E.C.).—Alterations in No. 48, for chemist’s 
shop for Boots & Co., 29-31, Farringdon Road, E.C. 


(Fonr STRKET, E.C.).—Rebuilding dispensary. Nelson Wise, 108, 
De Beauvoir Road, Kingsland, N., builder. 

(BarrEnsrA).--Addition to St. Mary-le-Park Parish Hall. W. 
Johnson & Co., 30, Bellevue Road, Upper Tooting, 8.W., 
builders. 

(Окртғоко).- -Additions to St. Luke's Church. W. Nash, Crown 
Works, Childers Street, Deptford, builder. 

(BATTERSEA).—Shops іп Leverus Road. W. Newton Dunn, 1 and 2, 
Bucklersbury, E.C., architect. 

(E.C.).—Warehouses in Ropemaker Street. 
111, Finsbury Pavement, E.C., surveyors. 

(SHOREDITCH).-Shops in High Street. J. Е. Holliday, 37-46, 
Anthony Street, Commercial Road, E., builder. 

(CitELsEA).--Additions to first Church of Christian Scientist. Dove 
Bros., 4, Tokenhouse Buildings, E.C., builders, 

(BATTERSEA).—Alterations and additions to Home for Lost and 
Starving Dogs, Battersea Park Road. 

(BATTERSEA).—Rebuilding three workshops in Pheenix Wharf Lane. 
J. M J. Woodward & Sons, 69, Kennington Oval, В.Е. 
architects. 


(East Ham).—-Rebuilding Star beer house. John Young, Son and 
Johnson, 47, Mark Lane, E.C., architects. 


(WESTMINSTER), — Extensive alterations in St. Stephen’s Club. 
V . 


Johnson & Co., Ltd., Wandsworth Common, S.W. 
builders. 


(HACKNEY).—Bhop, house, &c., on sites of Nos. 98-100, Morning 


Lane. W. Gladding & Co., 188, Whitechapel Road, E., 
builders. 


(HoMERTON).—Workshop in Urswick Road. W. Silk & Son, 18, 
High Street, Homerton, 


Mattock 


Freemantle & Fox, | 
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LONDON (DarLsroN)-- Buildings in ene Road.^ D. P. Hayworth, 98, 
Martin's Lane, E.C., architect. 
(DanLsroN).— Workshops in Richmond Road. H. W. Rowlandson 
and Co., 267, Mare Street, N.E., builders. 
(STAMFORD HII). Houses in Rookwood Road (E. L. to be installed). 
W. Н. Dobbs & Воп, 194, Goulton Road, Clapton, N. E. 
(Urrer CLArrox).— ix houses in Gunton Road (E. L. to be in. 
stalled). — Osment, 54, Mount Pleasant Lane, Upper Clapton, 
N.E., builder. 
(Hcxxxy).— Electric power to be installed in Eyre & Spottiswoode’s 
factory, Downs Park Road. 
LONGTON (Starrs.).—Important extensions to Portland Pottery Works. J. 
Aynsley & Боп, owners. . 
ПЕРОМ: суие оше, Co., in Albion Road. F. Wright, 6a, Dudley Street, 
uton. 
(BEeps.).—New Friends’ adult school to be fitted for E. L. (£2,000). 
MAIDENCOMBE (Devon).—Residence and stables. Write to Hillpark, Stoke, 
near Teignmouth. 
MANCHESTER.— Proposed new premises for Co-operative Union. Secretary, 
Co-operative Union, Long Millgate, Manchester. 
METHIL (Firg).—- New bakery and offices for Methil Co-operative Society. 
MIDDLETON (LaNcs.).—Municipal gas works, Extensions to cost £15,000. 
OLDBURY (LanGLey).—New library and reading room for the U. D. C. 
PONTYPRIDD.—Re-erection of premises for C. G. Roberts & Sons in Taft 
Street. А. 11. Thomas, architect, Church Street Chambers, 
Pontypridd. 
PORTLAND.--Customs watch house. Secretary, Н.М. Оћсе of Works, 
Storey’s Gate, Westminster, 8.W. 
PORTSMOUTH (Зостн HavriNo).—Residence, ''Rosslyn," to be converted 
into banking and busincss premises. 
PRESCOT.—Extension of Nurses’ Home for the B.G. (£2,500). 

REDDISH (near SrockPoRT).—New Conservative Club to be built. 
ROCHESTER.— Alterations and additions to the municipal building for the T.C. 
W. Banks, city surveyor, Guildhall, Rochester. 

ROYTON (near OrpHax).—Proposed new church (410,000). Apply Rev. J. T. 
Ormerod, St. Anne’s Mission, Royton. 

RUGELEY (Horse Fam. Important additions to residence“ The Chestnuts.” 
R. H. Lander, owner. 

ST. HELENS (Havpock).——New Church of England Schools (24,000). Herbert 
Heaton, builder, Golborne, Newton-le-Willows (Lancs.), 

SAXMUNDHAM (Brack HratTH).—Important additions to the residence of 
Captain Wentworth (£1,300). Jarvis & Richards, architects, 
96, Victoria Street, London, S. W. 

SO eT O (WESTCLIVFE).—New police quarters for Essex С.С. 
(£2,250). 

SPENNYMOOR (Co. Po RAM). Block of houses. Alderson, builder, Spenny- 
тоог. 

STANLEY (Prn1W).—New hall for St. Columba Episcopal Church. 

SUNDERLAND.—New Council School at The Green." C. A. C. Greene, 
18, Norfolk Street, Sunderland, architect. 

Seml-detached houses, Ryhope Road. T. W. and A. Backhouse, 

Sunderland. 


SUTTON, THUNDERSLEY and RAYLEIGH.—New schools three). 
8. L. Adams, architect, Weston Chambers, Weston Road, 


4 


Southend-on-Sea. 


THREEMILE HOUSE (Co. Monacuan).-New parochial house for the 
Rev. M. O. Doherty. J. J. M‘Donnell, architect, 27, Chichester 


Street, Belfast. 
WALLSEND-ON-TYNE.—New aluminium works to be established near the 
Davy Inn. Plans passed by the T.C. 
WALTON-ON-THAMES.—New post office. J. Rutherford, architect. 
Н.М. Office of Works, Storey's Gate, Westminster, B. W. 
WARMINSTER (ConsLEv).—IDnportant additions to ©“ Sandhayes.“ residence 
of Major Mansel. Long & Glass, architects, 53, Market Place, 
Warminster. 
WEMYSS (Fire). —New Co-operative Society buildings (£3,500). 
WETHERBY (Yonxs.).—Alterations and additions to chapel. Blow & Billerey, 
architects, 9, King's Bench Walk, London, Е.С. 
WHITBY.—Residence in Ruswarp Lane. H. G. Walker, architect, Golden 
Lion Chambers, Whitby. 

WIGAN.—In last week's advice re Small.pox Hospital, it should have been 
borough surveyor, Wigan, not Preston. 

WILLESDEN.—New School at Willesden Green for the Education Com- 
mittee. G. E. T. Laurence, architect, 22, Buckingham Street, 
Adelphi, W.C. 

WINCHESTER.—New Roman Catholic Church (£20,000). 

YORK (Acoms).—Development of estate; semi-detached villas to be built. E. 
Relton, builder, Albemarle Road, York. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershiot.— September 18th. Cable, troughing, and 
insulators for the U. D.C., for electric light extensions, See Official 
Notices August 30th. 


Antwerp.— October 17th. The municipal authorities 
are calling for tenders for the installation of electric light in the 
Salle de Fétes recently erected in the Place de Meir, Antwerp. А 
deposit of 8,000 francs (about £320) will be required to qualify any 
tender. Specification from the Hotel de Ville, Antwerp, at a cost 
of 0:50 franc. A copy may be inspected by British firms at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E.C. 


Australia.— NEW Sorru WaLEs.—October 23rd. Gal- 
vanised iron wire, 1,600 insulators and 500 wall telephones, for the 
G.P.O., Sydney. Specifications, &c., may be seen at the ELECTRICAL 
Review offices. 


New Soure WALES.— October 30th. The Postmaster-General 
at Bydney requires tenders for 21,000 best white porcelain insu- 
lators ; 554 tons hard drawn copper wire, 300 lb. per mile; 15 cwt. 
copper binding. tape, 300 lb. per mile; 62 tons galvanised iron wire, 
500 1b. per mile. 


Nsw Sours WALES.—November 6th and December 11th. Post- 
master-General's department. Tenders are required by November 
6th as follows :—144 tons bard-drawn copper wire (300 lb. per mile); 
4 ewt. copper binding tape (200 lb. per mile, ү in. wide); 4.500 
large insulators (best white porcelain); 1,000 tallow wood cross- 
arms, 3 ft. 10 in., complete; 2,500 ditto, 5 ft. 2 in. And by December 
11th :—1,000 wall telephones (common battery); 100 table sets ditto. 

Бостн As TRALIA.— January 8th, 1908. Опе common battery 
switchboard and 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
зза сап be seen at the Commonwealth Office, 72, Victoria Street, 


VicTOBIA.— October 8th. Eleven sections of branching system 
metallic circuit switchboard for Melbourne Central Exchange. 
Specifications may be seen at the offices of the ErLEcTRICAL Review. 


VicTOBIA.—January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common-battery switchboard and 
3,000 subscribers’ telephones and other apparatus, for the telephone 
exchange at Windsor. 


WESTERN AUSTRALIA.- September 30th. The Postmaster-General 
requires tenders for the annual supply of telephone and telegraph 
stores. 


Cape Colony. — September 30th. Tenders will be 
received by the Chairman of the Tender Hoard, Control and Audit 
Office, Parliament Street, Cape Town, for the supply of dry cells 
for the period from January Ist, 1908, to December 31st, 1908. 
Forms of tender, copies of specification, and any further informa- 
tion on application to the Controller of Stores, General Post Otice, 
Cape Town, to whom sample cells must be forwarded. Tenders 
will not be considered unless submitted on the printed form sup- 
plied for the purpose, and should be “ per cell,” for delivery into 
store at Cape Town and Port Elizabeth respectively. They should 
be marked on outside of cover, '' Tender for Dry Cells.” Estimated 
requirements, 4,000.— Bird of Trade Journal, 


Cardiff.—September 14th. The Guardians invite tenders 
for the provision of telephones, necessary wiring, switchboard, &c., 
and alteration of present telephone service at their Cardiff and Ely 
aa A. J. Harris, Clerk, Union Offices, Queen’s Chambers, 

ardiff. 


Cologne.—October 9th. The Telegraph Construction 
Branch of the Prussian Railways requires 40,000 tons copper bronze 
wire. Particulars may be obtained up to September 25th, for 6s. 
e at the Hansvernaltung of the k. Eisenbahn direction, Dorn- 

of 28. 


Dublin.—September 30th. 500 a.c. single-phase, and 
100 a.c. three-phase meters for the Corporation Lighting Com- 
mittee. See '' Official Notices" to-day. 


East Indian Railway. — October 2nd. Supply and 


delivery of one 600-Kw. generator for the East Indian Railway Co. 
See Official Notices ” to-day. 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power : 
— Five transporters of large range; five ditto of smaller range; віх 
cranes of 4 tons each ; 36 cranes of 2 tons each ; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Essen.—September 17th. Electric lighting and telephone 
installation and electric laboratory equipment at school. Particulars 
may be obtained from the Hochbauamt IL, Hagenstrasse 30, 
Room 24. 


Finchley.— September 16th. Feeders, mains and other 
cables; network and joint-boxes for the U.D.C. See Official 
Notices " August 16th. 


France.—September 19th. The municipal authorities 
of Angouléme are inviting tenders for the supply of a number of 
synchronous 220-volt motors and 1,500;250-volt three-phase trans- 
formers, for the National Powder Works at Angou léme, as follows :— 
Six 60-H.P. motors, guarantee £40; ten 35-H.P. motore, guarantee 
£48; ten 20-H.P. motors, guarantee £40; ten 10-н.р. motors, 
guarantee £40; twenty 5-H.p. motors, guarantee £44; twenty 2. 5 
н.р. motors. guarantee £40; two 150-kilovolt-ampere transformers; 
and one 350-kilovolt-ampere transformer. If the total tenders 
exceed £800, 10 per cent. deposit will be required. Tenders are to 
be sent to La Mairie Angouleme. 


Germany.—The municipal authorities of Landsbeck, 
Silesia, are about to invite tenders for the extension of the central 
electric lighting station, at an estimated cost of £5,250. 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power installation, for 30) 
years. The city will contribute £1,4£0 per year for 112,278 40 Kw.- 
hours, and the company must deliver any further current required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the a mounts and names 


are to be considered strictly confidential. 


L.C.C.—October 8th. Three electrically-driven boiler 
feed pumps (each 9,000 gallons per hour capacity) for the East 
Greenwich tramway generating station. See Official Notices" 
August 30th. 
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Limerick.—September 17th. Concentric feeder and 


pilot cables for the E.L. Committee. See “Official Notices” 
Beptember 6th. 


Mersey Railway Co.—The directors are inviting tenders 
for stores, including electrical sundries, incandescent lamps and 
fittings, signal gear and wire, &c. Forms of tender from G. H. 
Langham, secretary, Worcester House, Walbrook, E.C. 


Norwich.—September 28rd. Incandescent lamps for 
12 months for the Corporation. See Official Notices " to-day. 


Paris.—October 24th. The Municipal Waterworks 
ent (Service des eaux, canaux et égouts) requires tenders 
fo# the supply and erection at the Austerlitz works of (1) four seta 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 cubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers in two groups of three, and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Rome.—September 21st. The Naval authorities require 
cables and wires, estimated at £3,000, for Naples Arsenal. A deposit 


of £300 is required. Particulars may be obtained from the Ministers 
de la Marina. 


South Shields.—September 17th. Traction battery, 
reversible booster, and switchboard for the Corporation electricity 
works. See Official Notices” September 6th. 


Southampton.—The Corporation requires sundry under- 


ground cables, conduits, and earthenware troughs. See Official 
Notices” August 23rd. 


Spain.—September 21st. The municipal authorities of 
Zumaya (province of Guipuzcoa) are inviting tenders for the con- 
cession for the electric lighting of the town during a period of six 
years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Zumaya (Guipuzcoa). 


Sweden.—October 1st. The General Direction of the 
Canal and Waterworks at Trolhattan, Sweden, are inviting tenders 
for three 350-Kw. continuous-current dynamos, a 4, 800-ampere-hour 
battery of accumulators, four three-phase alternators of 11,000-kilo- 
volt-ampere capacity, 12 relays, regulators, ewitchboards, &c. 


Swinton and Pendlebury.—Se) tember 28th. Wiring, 
on the hire-purchase system, of buildings for electric light, for the 
U. D. C. See Official Notices" to-day. 


— M ———À  À À— —— 


CLOSED. 


Blackburn.—The Corporation Las accepted the tender 
of the Wigan Coal & Iron Co., Ltd., for the supply of coal to the 
electricity works. 


Brisbane.—The Postmaster-General has accepted the 


following tenders : — 


9 tons galvanised iron wire, 200 lb. to mile, £13 15s. per ton, F. 
Fleming & Sons. 

10,000 Acme insulators, No. Б, 4:3999d. each, Geo. Wills & Co. 

(а) 3,000 Acme spindles, $ in., £2 11s. per ton; (b) 2,000 Acme 
spindles, f in., £2 28. per ton; 3,500 Leclanché zincs, 6 x in., 
7 X + in., 2d. each, Smith & Atkinson. 


Chelmsford. — Essex Standing Joint Committee has 
accepted the tender of Messrs. Christy Bros. & Co., Ltd., Chelmsford, 
for re-wiring parts of the Shire Hall for the E. L., at £37 12s., for 
providing controlling switches at £6, and providing and fixing 
12 bracketa lights, at £150. 


Dundee,—The T.C. has placed the contracts for cars and 
equipment for tramways extension. The offer of the Brush Elec- 
trical Engineering Co. for car-bodies and top-covers, and that of 
Mesers. Dick, Kerr & Co., Ltd., for trucks and equipment, have been 
accepted, the total amount being about £3,700. 


Farnworth (Bolton).— The Electricity Committee of 
the U.D.C. have just placed a contract with the Earl of Ellesmere 
for the next 12 months’ supply of coal. The price is not stated. 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:—Ia Compagnie des 
Trefileries du Havre, 50 tons of bronze telegraph wire, 1,'; mm. 
diameter, at 3,655 fr. per ton; 100 tons high conductivity wire, 
24 mm. diameter, at 2,955 fr. per ton; and 200 tons ditto, 2 mm. 
diameter, at 2,950 fr. per ton. M. Grammont, of Pont de Cherny 
(Isere), 50 tons of bronze wire, 1:4, mm. diameter, at 3/645 fr. per 
ton; and 100 tons of high conductivity copper wire, 3 mm. 
diameter, at 2,935 fr. per ton. La Compagnie Générale d'Elec- 
tricité, Paris, 40 tons of bronze wire, 14 mm. diameter, at 3,700 fr. 

ton. La Société d'Electro-Metallurgique de Dives, 40 tons 
ditto, at 3,705 fr. per ton; and 100 tons of high conductivity wire, 
4 mm. diameter, at 2,915 fr. per ton. La Compagnie Francaise du 
Bi-metal, Paris, 50 tone of high conductivity copper wire, 24 mm. 


diameter, at 2,950 fr. per ton. La Société des Mines et Fonderies 


de Pontgibaud, 100 tons ditto, 2 mm. diameter, at 2,9394 fr. per 
ton. La Société des Forges de Franche-Comté, of Besancon, 100 
tons ditto, 3 mm. diameter, at 2,923 fr. per ton. La Compagnie 
Générale de l'Electricité, Paris, 100 tons ditto, at 2,930 fr. per ton; 
and La Compagnie Francaise des Metaux, Paris, 100 tons ditto 
4 mm. diameter, at 2,910 fr. per ton. 


Gold Hill (Bucks). — The Uxbridge E.L. Co. has 
ted the contract for installing the E. L. at Gold Hill Baptist 
ur 


Grimsby.—The T.C. has accepted the tender of Mesars. 
Johnson & Phillips, Ltd., for the supply of cables for two years, 
at £1,358. . 


Johnson & Phillips’s Contracts.—The following con- 
Sop have recently been secured by Messrs. Johnson & Phillips, 

Ровтвмостн DockKYAnBRD.—PFor the Admiralty, supplying and lay- 
ing feeder and distributor cables, boxes, &c., for electric supply te 
the Royal Naval Barracks. 

BramincHaM.—For the Birmingham, Tame and Rea District 
Drainage Board, for the supply and erection of motors, pumps, 
high-tension switchgear, cables, “с. 

LETCHWORTH.—For the first Garden City Co., cables and trough- 
ing, &c., for extension to the existing network. 

SovTHAMPTON.—For the electricity department, for the supply of 
530 yards 1'0 eq. in., 1,200 yards 5 sq. in., 300 yards 15 sq. in. 
Paterson's vulcanised bitumen cable. | Г 


London. — Hackney. The E. L. Committee reported 
on Tuesday having received 18 tenders from 7 firms for the supply of 
coal for the generating station. Six samples were selected for trial. 
Each sample was divided into three parts, one was sent to the 
analyst, one to the tenderer, and one kept at the works. Bulk 
samples were used in the ordinary running of the works and the 
results carefully noted. From these observations, together with 
the analyst's tests, and having regard to the prices quoted, the 
Committee have decided to accept the tender of Kaye, Bon & Co., for 
the eupply of Pinxton nutty slack for six months from the 1st. inst. 
at 13s. 9d. per ton, and the tender of Phillips & Co., Ltd., for the 
supply of 1,500 tons of West Hall nutty slack at 13s. 5d. per ton 
from the 1st inst. to December 31st next, with the option of the 
Council after the last-mentioned date taking such a quantity of 
Mapperley nutty slack as may be required at 13s. 5d. per ton. 

BaTTEBSEA.— The В.О. has accepted the following tenders for 
feeder pillars and resistances: British Insulated & Helsby Cables, 
Ltd., 5 feeder pillars, £25 each; Switchgear Co., Ltd., 8 reais- 
tances, £146 168. | 


Manchester.—The Corporation has decided to adopt the 
Thermit joint on a tramway extension of 4 miles which it is about 
to carry out. 


Melbourne.—The Postmaster-General has accepted the 
following tenders :—10,000 cross-arma, £191 5s., J. Henty & Co. 
500 keys for party-line ringing, £420 198., R. B. Knayesford. 473 
brass fillings for cables; 79 brass nipples for same; 100 gross brass 
washers, £156 1s. 6d., Davies, Shepherd & Co. 


Newcastle-on-Tyne.—The T.C. has accepted the tender 
of Messrs. Edgar Allen & Co., of Sheffield, for the construction of 
a tramway junction at Pilgrim. Street and Market Street, at 
£2,142 108. 


Prescot.—The B.G. has accepted the tender of the 
British Insulated & Helsby Cables, Ltd., for wiring the casual and 
receiving wards at the workhouse for the E.L. 


Salford.—The T.C. on September 4th accepted the 


following tenders :— 
Babcock & Wilcox, Ltd., coal grab for the electricity works, £85 10s. 
Lancashire Dynamo & Motor Co., Ltd., electric motors. 
Royce, Ltd., electric motors and motor-starters. 


Stockport. — The T.C. has accepted the following 


tenders :— 
British Insulated & Helsby Cables, Ltd., cables, £565 10s., and materials for 
overhead equipment. 
Hadfield's Steel Foundry Co., Ltd., alterations to permanent way of Gorton 
Road tramway. 


THE RESTRICTIVE COVENANT. 


[FROM A LEGAL CONTRIBUTOR. ] 


WHEN employing a clerk or assistant, it is important for every 
electrical engineer or manufacturer to ensure that, if the clerk or 
assistant leaves the employment, he shall not enter into competition 
with his former employer. To attain this object, it is necessary to 
insert what is known as a restrictive covenant in the contract of 
service. To frame & covenant of this kind may appear to bea 
simple matter, but it ів by no means so easy as it seems. It involves 
what ів Known as a contract in restraint of tradé ; and it is a rule of 
law that such contracts are incapable of being enforced unless they 
are reasonable, that is to say, reasonably necessary for the protection 
of the persons who were parties to the contract. If it were impos- 
sible, say, for a firm of engineers to insist that a clerk or assistant 
should not enter into competition with them, after the end of his 
term of service, it would never be safe for them to employ or entrust 
the secrets of their business to anyone. On the other hand, to 
wholly prevent a man from carrying on his profession or business 
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anywhere in the world, would not be reasonably necessary for the 
protection of the employer, and would obviously be contrary to 
public policy. 

What, then, is a reasonable covenant? A reference to a case 
heard some time ago, in the High Oourt, throws some light upon 
this point, and serves to qoum the moral that an employer must 
not open his mouth too wide. 

The facts of the case may be briefly stated: The plaintiffs were & 
firm of builders’ merchants carrying on business at Britannia 
Wharf, Southampton. They had branch offices at Eournemouth 
and other places, The defendant, who was employed by the plain- 
tiffs in 1896, signed an agreement which contained a covenant that 
he would not for the space of 14 years after the termination of 
his employment with the plaintiffs. . . at any place within a 
radius of 30 miles from either the Town Hall at Bournemouth or 
the Bargate at Southampton, carry on or be in any way concerned 
or interested in carrying on directly or indirectly as principal 
clerk, agent, manager or traveller, or in any other capacity, the 
business of a builder's merchant or manufacturer of ога dealer in 
cement, lime, bricks, plaster, laths, whiting and any other building 
materials which at any time during his employment should be 
manufactured by or dealt in or sold on commission by the plain- 
tiffs, or any other business, trade or manufacture not within the 
foregoing of the same, or a like nature or character as the business 
then carried on by the plaintiffs, or which during the said employ- 
ment of the defendant might be carried on by the plaintiffs.” The 
defendant remained in the plaintiffs! employment at Bournemouth, 
first as clerk and afterwards as traveller, until August 22nd, 1903, 
when he discharged himself. The plaintiffs having ascertained 
that he was carrying on business as a builder's merchant at Broad- 
stone, which was within 7 miles of the Town Hall at Bournemoutb, 
brought an action to enforce observance of the covenant. Mr. 
Justice Kekewich held (1) that the defendant was bound by 
the covenant; (2) that although it related to a number of things, 
the plaintiffs were justified in seeking (by virtue of its provisions) 
to prevent the defendant from carrying on business as a builder's 
merchant ; (3) that the covenant was not unreasonable as to time; 
but (4) that, inasmuch as it was not reasonable as to space, and 
could not be severed, the defendant should not be bound by it. He 
therefore refused an injunction to restrain the defendant from 
sor a: on business as a builder’s merchant, and dismissed the 

on. 

This finding appears to require a little explanation. It shows 
that, while a covenant may be too wide, the court will examine its 
provisions in order to see whether it can be severed into distinct 

Thus it related to other business which the employers might 
thereafter enter проп; yet it was held applicable to prevent. the 
defendant acting as a builder's foreman. Again, the period of 
14 years was not considered to be unreasonable. The judge, 
however, held it unreasonable as to space. In other words, he 
thought the restricted area was too large, and as it could not be cut 
up or divided in any way, he came to the conclusion that the 
covenant must be held bad altogether. Had it not been for this 
clause providing that the defendant should not act within the 
30-mile radius, the plaintiffs would have been successful. 

This case appears to suggest that the safest course for an employer 
to adopt is to specify with some particularity the district or 
districts within which he desires to prevent his employé carrying 
on business. If (оо many towns or districts are included, one or 
more of them can be excluded from the operation of the injunction. 

In the case of Davies v. Turner ((1891) 64 L. T. 655), by an agree- 
ment made June 6th,1885,by Messrs. Davies & Co., of London, foreign 
carriers (termed the employers"), and one Cowen, of the other 
part, Cowen agreed that he will not within 12 calendar months 
after the termination of this agreement, from whatever cause, 
carry on or be engaged in, or interested, directly or indirectly, in 
the cities of London, Birmingham, Liverpool, England and 
New York, United States, or within 50 miles of each of the above 
named places, either as principal, clerk, agent, or otherwise 
any business similar to the business now or hereafter to be carried 
on by the employers." In 1891 the defendant left the employers, 
and entered into the service of a rival firm in London. The 

laintiffs had no business connection in Birmingham, but had con- 
siderable dealings in the other places mentioned. The employers 
brought an action for an injunction. It was held by the Court 
that the time limit was reasonable, with the exception of 
Birmingham, with which place the plaintiffs appeared to have no 
connection; that the words “principal, clerk, agent, or 
otherwise” in the agreement were not too wide; that the words 
" now or hereafter" in the agreement were not reasonable; and 
that the Court would separate the different parts of the covenant, 
holding part good and part bad. 

The extent of the restrictive area may vary enormously, accord- 
ing to the nature of the business which it is desired to protect. 
One man may have a businessof world-wide fame which would require 
protection in many countries. For instance, in Underwood v. 
Barker ((1899), 1 Ch. 300), a covenant restricting the defendant for 
the space of twelve months next after his leaving or being dismissed 
from carrying on the business of a hay and straw merchant, 
extended to the United Kingdom, France, Belgium, Holland, or 
Canada. This was held to be reasonable and capable of enforce- 
ment in во far as it applied to the United Kingdom. And if we 
may refer to a case which turned upon the sale of a business, in 
'Phorshn Nordenfelt v. The Maxim Nordenfelt Guns and Ammuni- 
tion Co., Litd. ((1894) A.C. 535), & patentee and manufacturer of 

and ammunition for purposes of war, covenanted with a com- 
pany to which his patents and business had been transferred, that 
would not fot twenty-four years engage, except on behalf of the 
company, either directly or indirectly, in the business of a manu- 
facturer of guns or ammunition. It waa held, affirming the decision 


of the Court of Appeal, that the covenant, though unrestricted as to 
Space, was not, having regard to the nature of the business and the 
limited number of the customers (namely, the Governments of 
this and other countries) wider than was necessary for the pro- 
tection of the company, nor injurious to the public interests of this 
country ; that it was valid, and might be enforced by injunction. 

The law upon restrictive covenants was thus admirably 
summarised in the head-note to a case tried in 1892 :— 

“ Where a covenant in restraint of trade is general, that is, with- 
out qualification, it is bad, as being unreasonable and contrary to 
public policy ; where it is partial, that is, subject to some quali- 
fication either as to time or space, then the question is whether it is 
reasonable, and, if reasonable, it is good in law. In considering 
the question of reasonableness, the points to which the attention 
of the Court is specially directed are the limits of time and of 
space, and the protection required for the trade of the covenantee, 
this latter point involving the examination of the nature and 
extent of the trade. The reasonableness depends on allthe cir- 
cumstances, which must be duly weighed in each case. If the 
restraint is greater than can be possibly required for the protec- 
tion of the covenantee, the covenant is unreasonable; but if the 
restraint is not greater than can possibly be required for the pro- 
tection of the covenantee, it is not unreasonable; and where the 
covenant is qualified as to time, the burden lies on the covenantor 
of showing that the restraint is unreasonable." 


THE ELECTRICAL TRADE: А CO-OPERA- 
TIVE PROPOSAL. 


Muck has been written in the pages of the ELECTRICAL 
REVIEW concerning the position of the electrical trade of 
this country. Various contributors and correspondents have 
advanced their theories as to the causes of the unsatisfactory 
condition of different departments of the industry, and 
having diagnosed the indisposition in the light of their 
own experience, and from their own particular points of view, 
they have suggested many remedies. | 

But there are amongst us those who, in view of national 
policy, set aside as hindrances, rather than aids, in righting 
what is wrong, the shibboleths of politicians who clamour for 
more nursing care from the authorities in power. The 
exercise of greater enterprise and initiative in seeking 
business—whether that business be represented by dynamaos 
or motors, by what are broadly understood as electrieal 
supplies, or by electricity iteelf—is urged by some as the 
best course to pursue in order to secure betterment. Some 
who have gone by this way have said that experience 
has proved it to pay. Another class of  contri- 
butor to the inquiry says that our works were 
put down for a bigger demand than the actual course of 
business has warranted ; that in order to secure work enough 
to keep these big factories in operation, undercutting has 
been resorted to in an almost reckless fashion; that a 
coming-together of the undercutters with a view to an 
" understanding," ensuring a cessation of throat-cutting 
competition, is desirable. Неге they are told that frequent 
attempts have been made to bring about such “ under- 
standings," but with only failure as a result, because some 
of the principal firms concerned would not agree to fall into 
line. In dynamos and motors and engines we believe it was 
so; in conduits for electric wiring there was not unanimity ; 
but in some smaller lines the members of certain trades who 
happened to be members of the Electrical Manufacturers' 
Association were reported to be successful in efforta to rnise 
prices when the increased cost of materials rendered it 
imperative. The Cable-Makers' Association is, we believe, 
the most successful of all efforts made in the direction of 
mutual co-operation. 

The over-production argument has been met in two ways, 
one being the advocacy already mentioned, of seeking enter- 
prisingly for new outlets for trade ; the other is the answer 
made by the chairmen of a number of our electrical manu- 
facturing companies for the past year, when they indicated 
that they were broadening their sphere of operations and 
taking up certain general engineering lines. 

It is necessary that the reader should have the whole of 
the foregoing circumstances of the situation in mind in order 
to prepare the gronnd for what follows. 

In the first issue of the ELECTRICAL REVIEZw for the 
current year we made a brief announcement to the effect 
that a new organisation had been born under the title of 
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„Wholesale Electric Traders,” „consulting experts and 
trade organisers, with the main object of bringing 
together for mutual benefit the many and varied interests 
of the electrical trade, profession, and existing associations. 
We then hoped shortly to be able to give some further 
information. 

After eight months —a period which has been employed 
in battling with a few of the preliminary difticulties that 
have come across the path of the promoters—we are now 
enabled by Mr. C. S. Northcote, M.LE.E., who is the 
originator of the proposal, and is chairman and manager of 
* Wholesale Electric Traders,” to indicate a few of the main 
ideas embodied in his scheme. 

The basis of the proposal is the belief that the various 
interests in the electrical industry may benefit by adopting 
measures of a wholesale co-operative kind. Electricity 
supply authorities, electrical manufacturers, contractors and 
consumers are all considered likely to profit. The elec- 
tricity suppliers are to be able more energetically to canvass 
and educate the prospective consumer ; the consumer is to 
come on eagerly because he can get electricity a decimal 
point of a penny per unit cheaper, and because co-operation 
will somehow lessen the cost of installation. This reduced 
cost of installation wili be possible, because the cost of 
manufacturing all the various parts is to be lessened some- 
what as follows. Contractors and others, including, we 
believe, supply authorities, who are in touch with the pro- 
bable requirements of a district or area of supply, 
are to indicate their wants .through a buying depart- 
ment at a central Bureau, which will negotiate con- 
tracts with such manufacturers as are among 
its members. These members, who will have engaged to 
keep а considerable percentage of goods in stock, will be 
able to spread their turnover more evenly over the whole of 
the year. This should enable a better regulation of their 
affairs, and thus, it is expected, would add to the amount of 
their profit. It is suggested that there are many incidental 
features by means of which electricity supply and commercial 
undertakings would be aided in the provressive conduct of 
their businesses. The combined associations might, by 
means of this joint organisation, be able, among other 
things, to make stronger representations to the Government 
Departments regarding the various interests of the industry 
than in their present isolated groups is possible. 

An item in the programme would be a big permanent 
exhibition and showroom, where contractors and others could 
go to see the goods of members of the organisation and 
make their selections. We do not know whether this would 
be intended to supplement the fine electrical show- 
rooms that many electrical manufacturers already maintain, 
or whether it would be a substitute for them. We cannot 
see that it could effectually be the latter. Each member, in 
paying for his own exhibit, would be paying for the exhi- 
bition of the manufactures of the whole, his rivals among 
them, we presume. But our readers may themselves elaborate 
the possibilities. 

Broadly indicated, the above are the main lines along 
which it is thought that a Co-operative Electrical Move- 
ment might proceed. Co-operation in publicity methods 
from the supply undertakings point of view is possible and 
desirable, and mutual co-operation of associations as repre- 
sentative organisations, to safeguard and further the general 
interests of electrical industry and endeavour may also 
be so, but we cannot help feeling grave doubts whether 
the idea of co-operation can be applied to the manufacturing, 
buying and selling departments of the electrical industry at 
the present time. Its success could only be assured by every- 
body of any importance throwing in his lot, and that we 
think is hardly within the realm of probability. If it be 
practicable there still comes іп for attention the 
question whether it is desirable. While, perhaps, lessening 
reckless competition, would it not also make for the suppression 
of initiative, enterprise, and healthful competition? We 
should like to hear the views of manufacturers, and, indeed, 
of electricity supply station men, as to their feelings in regard 
to the whole subject—can co-operative action or treatment be 
applied to the electrical trade of this country in such a way 
as to remove any appreciable part of the present difficulties, 
or make for & much greater electrical development than is 
to be reasonably anticipated in the ordinary course of 
things in a few years ? 


NOTES. 


To Our Readers.—If some of our readers should find 
difficulty in obtaining at certain railway stations copies of the 
ELECTRICAL Review, we would suggest their immediately ordering 
direct from us, or through agents near the said railway stations, 
but not directly connected with the bookstalls thereat. 


Municipal Tramways Conference.—The forthcoming 
Conference (from September 25th to 27th inclusive) of the Muni- 
cipal Tramwavs Association, in Manchester, will be presided over 


by Mr. J. McElroy, general manager of the city tramways, who 


is president of the Association for the year. The members, 
numbering about 300, will be officially welcomed by the Lord 
Mayor and members of the Manchester Tramways Committee. 


Exhaust Steam Turbine Installations.—On the 
advice of Messrs. Merz & McLellan, of Newcastle-on-Tyne, а con- 
tract for exhaust steam turbine plant has been placed with Mesars. 
Willans & Robinson, Ltd., by the Waste Heat and Power Co. The 
turbines are for installation by the above company at the works 
of Messrs. Sir B. Samuclson & Co., in Middlesbrough, and will be 
used for generating power which will be retailed to users of elec- 
trical power in tbat neighbourhood. The two turbine sets are each 
capable of giving a normal output of 1,350 kw. at a speed of 2,400 
R.P.M, and they will be coupled to three-phase generators giving 
3,000 volts pressure at 40 periods. The turbines in question are for 
working with exhaust steam from the blowing engines, which latter, 
up to now, have been working non-condensing, and one of the special 
features of the plant is that all steam exhausted from these engines 
must be condensed, whether passing through the turbine or not, i. e., 
the condensed steam must be delivered back into the boilers whether 
the power has been used up or not. This arrangement necessitates 
special valves, as the steam not required by the turbines is short- 
circuited into the condenser. Each turbine will deal with 40,000 Ib. 
of steam per hour at 16 lb. absolute pressure and superheated to 
100° F., and will be capable of working up to an overload of 
2,000 Kw. for periods of eight hours. The turbines will exhaust 
into a surface condenser, also built by Willans & Robinson, and 
designed for maintaining & vacuum of 29 in. at full load, when the 
condensers are fed with circulating water at 60° Е. The air- pumps 
will be of the three-throw Edwards type. 

In addition to the two exhaust steam turbines just named above, 
Messrs. Willans & Robinson have in hand two exhaust steam 
turbines of 1,000 K w. each for a South Wales colliery, and one exhaust 
steam turbine of 500 kw. for a colliery in the Stoke district, from 
which it wil be apparent that the Willans-Parsons turbine is 
being extensively adopted for working in conjunction with exhaust 
steam. 


Fatalities.—On the 6th inst., at Dawdon Colliery, 
County Durham, two men were killed and four injured by the fall 
of an electric cable, which was attached to an electric lamp that 
was being used in the examination of the shaft. Some shots had 
been fired in the pit, and the men afterwards descended in a 
“kibble” to see if the shaft was safe. At the inquest at Seaham 
Harbour on the llth inst., before Coroner Cadle, John William 
Johnson, a sinker, said they were about 15 fathoms from the 
bottom, when they heard a noise, and immediately afterwards the 
electric lamp cable fell upon them. James Swinburne, engine- 
wright, spoke to having examined the cable on the morning of the 
accident, and, as far ав he could judge, everything was in proper 
order. In witness’s opinion, fusing caused the cable to[break. He 
did not think there was any flaw in the cable. Arthur 
Andrews, electrical engineer, of Messrs. Reid, Ferens & Co., said 
they supplied the cable to Dawdon Colliery. Before being sent 
out cables were usually tested. The cable was placed in position under 
witness’s supervision, and he considered it ample for the purpose for 
which it was intended. It was wrapped in jute and armoured 
with galvanised iron wires, and then it was dressed with jute and 
copper wire. The cable was stronger than that usually supplied for 
the purpose. Witness had examined 'the cable sinoe the accident, 
and he was of opinion that it had broken in consequence of fusion, 
which would lower the breaking strain of the armour.—Robert 
Curry, engineer, said he had also examined the cable, and, in his 
opinion, the breakage could only be due to fusion.—Coroner Cadle 
said it appeared to have been very conclusively proved that the 
accident was due to fusion alone, Every precaution had apparently 
been taken, and he did not think any blame attached to the 
management.—A verdict of Accidental Death was returned. 

On the morning of September 6th one man was killed and another 
injured by a passenger train which came along behind them round & 
sharp curve at Morecambe. It appears that deceased were part of 
a gang working by the side of the permanent way in connection 
with the electrification of the Midland Railway Co.'s section 
between Morecambe, Heysham and Lancaster. The jury in 
bringing in a verdict of “ Accidental Death” added a rider to the 
effect that sufficient precaution had not been taken to protect the 
workmen at that particular point. 


Appointments Vacant.—Junior assistant engineer in 
Business Department of Birmingham Electric Supply Department 
(£100 per annum); mechanical engineer for a Liverpool Public 
Institution (£3); assistant engineer (as canvasser) for the Hammer- 
smith Borough Council Electricity Department (50&.); storekeeper 
for the Beckenham U.D.O. electricity department; sbift engineer 
for Battersea Borough Council (£117). 


Lightning Disaster.—A Central News dispatch states 
that five workmen were killed and 25 injured through lightaing 
ng d an electric power house in North Oarolina on . 
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Peat as Fuel.—It is stated that a large central station 
is being established in connection with the East Friesian moors by 
the Hanseatic Siemens-Schuckert works of Hamburg and the 
Augsburg-Nuremberg Machine Works Co. The station will in the 
first place serve to supply power for the working of electric ploughs 
and other agricultural machinery on the moorlands; and secondly, 
provide light and power over an area of 31 miles, that is to say, 
over the whole of East Friesland from Leer Emden to Wilhelms- 
haven. It is intended to use the available supplies of peat on the 
spot for fuel, and a group of Rhenish manufacturers recently made 
trials of a new system for the conversion of peat into gas. The 
station is to be completed in the present year. | 


Dundee Cable and Coal Cor.tracts.—Our Dundee 
correspondent writes: — At present the Town Council is busy over 
the arrangements for the erection of its new generating station, 
and recently it invited offers forthe high-pressure and low-pressure 
cable systems. The cost of this part of the work amounts to about 
£12,000, and with the reduction in the price of copper, and the fact 
that there appeared to be considerable competition among im- 
portant British firms as to who should carry out the work, it 
seemed possible that a big saving would be effected on the original 
estimates. But the difference in the offers which were received by 
the Electricity Committee has turned out to be surprisingly small. 
To several Councillors this seems to indicate that an understanding 
exists among the large firms in regard to big contracts, and this 
belief is strengthened by the fact that in some contracts amounting 
to such a small sam as £100, differences of from £30 to £40 are 
quite common. Other members believe that were Continental 
firme allowed to quote there might be a big difference in the offers 
of British firms. The Committee аі a meeting on Wednesday 
last week, when Mr. Harry Richardson, the engineer, was authorised 
to take in fresh tenders, and in coming to this decision the Com- 
mittee was mainly influenced by the present position of the copper 
market. When the specifications were issued the price of copper 
stood at £85 per ton, but when the Committee met to consider the 
offers it was quoted at from £75 to £76, and the market showed 
signs of going even further back. Therefore, by marking time, the 
Committee hopes to benefit from a further fall in the market. 

At the Town Council meeting on Thursday last week, a member 
moved the disapproval of a minute of the Electricity Committec 
with regard to the coal contracts for the electric station, and 
farther alleged favouritism in the matter of placing the contracts. 
The motion having been seconded, Mr. Don, the convener of the 
Committee, stoutly repudiated the charge of favouritism, and said 
he was sure that none of the members of the Committee had 
favouritism in their minds. The electrical engineer made every 
effort to carry out the motion passed at the previous Council 
meeting, but it was found impossible. The Committee were in 
this fix because they tried to do fairly by the coal contractors of 
the city and “cut” their own department in the intereste of the 

coal merchants of Dundee. By showing favouritism to the coal 
. merchants of Dandee against outside contractors they had reduced 
competition, and not only so, but their coal consumption had gone 
up considerably per unit, irrespective of price, simply because they 
had taken an inferior coal to please the local merchants. In future, 
instead of confining themselves to Dundee contractors, they would 
include outside firms, and give outside contractors the contracts if 
they were a penny under local tenders. The Committee's decision 
was approved. 


OUR PERSONAL COLUMN. 


also electric tramway and railway officials, to keep readers of the 
ELmOTBICAL Review posted as to their movements. 


Central Station Officials.— MR. W. B. TURNER has 
resigned his position as chief assistant engineer to the Wycombe 
(Borough) Electric Light and Power Co., Ltd., having joined the 
staff of Mr. A. J. Fippard, consulting engineer, Victoria Street, 
Westminster. 

At a gathering of the staff of the Sheffield Electric Supply 
Department, on Thursday, the 5th inst., Mr. 8. E. Fedden, the 
general manager, presiding, a presentation of a case of !cutlery 
was made to Mr. Е. A. рвав, as а token of the staffs’ good- 
will towards him on the occasion of his marriage to Miss M. K. 
Mose, of Rugby. 

Ma. J. G. WESTLAKE has resigned his appointment as shift engi- 
neer at the Battersea central station. 

Мв. О. F. Franois, burgh electrical engineer, Kirkcaldy, has had 
his salary of £300 annum increased by £50. A pro that 
the increase be £100 was defeated. Mr. Francis has a great 
deal of extra work in connection with the tramways. 

The Port Elizabeth Lighting Committee last month recommended 
to the Town Council that Мв. Н. J. Ногрев should be permanently 
appointed electrical engineer. This was unanimously approved. 

e South Shields Council last week voted £75 to Мв. CAwTHBA, 
the borough electrical engineer, on account of out-of-pocket 
expenses incurred in consequence of injuries sustained in January, 
1906, while carrying out duties in connection with the tramway 
construction. There was a lengthy debate, in which one Councillor 


Dunlop, a Labour member, making gentlemanly remarks, 
other not his ч fakirs,” “ T 
calling speakers 0 А рану dirty * “liars, 


in getting one other 
vote beside his own against the grant, It transpired that for 19 


weeks Mr. Cawthra was in the doctor's hands, and for four or five 
days his life was practically despaired of. 

Мв. W. Hupson, on the occasion of his severing his connection 
with the North of Scotland Electric Light and Power Co., to fill 
another position, was presented at Montrose with two beautifully 
painted panels, having black-and-gold frames, and Mrs. Hudson 
was made the recipient of a handsome brooch of solid gold. Mr. 
Watkin, secretary of the company, in the unavoidable absence of 
Mr. Hills, the manager, made the presentation. 


Tramway Officials.—On Wednesday evening a special 
gathering was held in the Recreation Club Room of the Waltham- 
stow Tramways, the occasion being the presentation of a testi- 
monial to Mz. J. F. NonTH, rolling stock superintendent, on his 
appointment as assistant engineer to the Para Electric Railway and 
Lighting Co., Brazil. Mr. G. R. Spurr, electrical engineer, made 
the presentation, and was supported by Mr. W. Murray, tramways 
manager. The present consisted of a leather dressing case, the 
fittings mounted in solid silver. An elegant gold curb bracelet 
was also presented to Mrs. North. A musical programme was 
rendered by members and friends of the tramway staff. 


General.—Mkxkssns. C. P. Sparks and H. C. Sparks 
have commenced business as consulting engineers under the style 
of “Charles P. Sparks," at 49-51, Moorgate Court, London, E.C. 

бв BipNEvy HUrcHNSON, Director-General of Indian Tele- 
graphs, retired on August 3rd last, and the Government of India 
has nominated Mr. T. D. Berrington to the vacant post. 

Mr. DoNarp Ronertson has been appointed secretary to the 
Department of Posts and Telegraphs of New Zealand, vice Mr. 
William Gray, I.S.O., deceased. 

Мк. G. К. CALLANDER, late of the Metropolitan Electric Supply 
Co., Ltd., of London, has now joined the London staff of the 
Btirling Boiler Co., Ltd., at 25, Victoria Street, Westminster. 

MR. SaMUEL Норазом, electricil engineer, Halifax, was married 
at Halifax on September 5th to Miss Ethel Ward, younger 
daughter of the Mayor of the borough (Ald. R. D. Ward). Amongst 
the presenta was a silver tray from the Town Council. 

Мв. Onas. W. Lux p, A. M. Inst. E. E., Assistant Superintendent 
of Telegraphs, Colombo, Ceylon, is at present spending a holiday 
in this country. 

The following changes have been made at the Brush Electrical 
Engineering Co., Ltd.:—Mr. W. L. Mapcren has been appointed 
vice-chairman; MR. B. Вволрновѕт and Мв. J. J. SrEINIT7, joint 
general managers; and Мв. F. M. Hopson, secretary and chief 
accountant of the company. 

Ма. GILBERT RosENBUSCH has opened an ofice as consulting 
engineer at Queen Anne's Chambers, Westminster. 


Obituary.—The death recently occurred of MR. JOHN 
MoIrwBEITH, who, after 40 years’ service in the Post Office, retired 


three years ago from the office of Superintendent of the Telegraph 
Department of the Southport Post Office. 


OITY NOTES. 


United Electric Car Co., Ltd., Preston. 


THE directors’ report for the year ending June 30th, 1907, states 
that the works have been efficiently maintained as regards buildings 
and machinery, the cost of which has been charged against revenue. 
After paying debenture interest amounting to 2, 500, and charging 
£6,106 for depreciation, the profit for the year is £20,460, to 
which is added £2,136 brought from last year, making a total of 
£22,596. After deducting preference dividend for the six months 
ending December 31st, 1906, £3,000, there is an available balance 
of £19,596. The directors recommend the payment of preference 
dividend for the half-year ending June 30th, 1907 (paid July 1st, 
1907), £3,000; to write off balance of the preliminary expenses in 
connection with the purchase of Hadley and Manchester Works 
and the issue of preference shares, £2,000; a dividend on the 
ordinary shares of 5 рег cent., less income-tax, for the year ending 
June 30th, 1907, £7,560; to carry to general reserve fund, £2,000, 
carrying forward £5,096. 

Last year the dividend was at the same rate, nothing was carried 
to reserve, and only £2,136, as above, was carried forward. 


Buenos Ayres and Belgrano Electric Tramways 
Co., Ltd.—An extraordinary general meeting of this company 
was held on the 9th inst. at Winchester House, Old Broad Street, 
E. O., when a resolution was passed approving the completion of 
the purchase of the property agreed to be sold by the contract, 
dated April 20th, 1907, made between the company and La Com- 
pagnie Générale de Tramways de Buenos Ayres on July 186, 1908, 
notwithstanding that 12 calendar months' notice of intention to 
complete the purchase on that date has not been given, pursuant to 
clause 9 of the said contract. Mr. J. B. Concannon presided. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The transfer register for 44 per cent. first mortgage deben- 
ture stock will be closed from 17th to 30th inst., both days inclu- 
sive, for the preparation of warrants for payment of interest. 


Chloride Electrical Storage Co., Ltd.—For the 
past year the directors recommend a dividend of 10 per cent., 
£5,000 is to be placed to the reserve fund, and £12,382 carried 
forward. Last year the dividend was at the same rate, £8,000 was 
placed to reserve, and £6,877 was carried forward. 


Prospectus.— Peruvian Rubber Co., Lid.—This com- 
pany has been offering for subscription 100,000 shares of £1 each 
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ELEOTRIO TRAMWAY AND RAILWAY STOCKS AND SHARES. 
TRAFFIC RETURNS. 


Tuesday Afternoon. 


Fort | Receipts for No. les тоск EXOHANGE business is still in a quiet, apathetic condition. 
Locali to date. miles i i 
id en ed. | fortnight. | EA as _ |_open- The investor continues to make moderate purchases, but their 
3 0 Ta ui 42 1 21 4500 144 * volume is bardly sufficient to counteract various financial іпӣп- 
5 г =e 1 670 + 13 17 6,758 — 168 | 8 i. ences, such as dearer money prospects, which tend to depress 
Banu. „ „„ 7 а MI 16 8 | Е т 1219 10 * markets. Consols, however, display a faint inclination to improve, 
Birkenbesd :. : s Н 7288 — 46 28 | 30693 — 485 1853 .. and the buying movement in Home Railway securities advances 
Birmingham Corp. 7 | 12,323 |28 | 188,958 | . e odically. Electric lighting shares, however, are dull. 
Blackburn ., 4|, 2,86 1+ 116 299 26411 |+ 1,185 i .. spasm à to the front of late, 
Blackpool Corp. ..| „ 6 4.444 — 694 | “a 195 |— 9,652 мы ee London’s traffic problems have again come 
. 4.700 [v 186 W 253.751 le 27884 | 96 in consequence of the disastrous results achieved by the London 
Бош еы e| 44.651 — a T 69 Н 5 S 31 — General Omnibus Company, and the figures announced by some of 
drighton 5 8 2004 — 951 | 28 | 98,189 |— 2,752 | 96 .. the tube railways. The latter may be regarded by certain people 
т есы у, ЖАҢЫ У ees ME ES ind "* — as satisfactory, but the average stockholder probably takes other 
B Op ga cl Aug. 0 45 — 11 84 509 — 44 '865|.. views, and wonders why in the name of common-sense a general 
ыер, cas ß |» Et EM tt agreement cannot be reached as to fares, &, such as would render 
Сата EE UN JE i Е 1291 — 180 „ the matter of transporting all these millions of people a profitable 
ашаа. 1 di 80 21048 + |, 34.4% T 851 11 business instead of, at best, an inadequately-paid industry. | 
Gravesend C борү Pn 196 x Comparison of yields to be obtained from various stocks in the 
Hartlepool DR s 30 89 j , | 10,018 — 69 673 | .. tube and underground railways, will show the following statistics, 
8 pee M. = ^ MER = 130 8 . which are not without their interest at the present time. It must 
Merthyr ee. 4 9⁰ " > 71190 los 8 — + be remarked that in most cases the market ів very limited, but the 
Middleton. „ 30 72 ° 12248 — 317 86. quotations are accurate enough so far as buyers are concerned ; it 
xv erg uci EE Б, „ 29.74 x 70 848 is when this sort of stock comes to be realised that difficulty some - 
Oldham — Ashton| ,, 30 : н | 20,74 | + 918| .. : | 
Peterborough " 30 | mm Sid + 1 tt 99 ee times arises. І x | 
Potteries oe ee a L) » , , ee 9 a - — - — c T 
0 a Г] 8,846 — 676 2°75 ee i Di id d. А 
e . , 3 „ | 10,567 — 689 |817 |: Stock. | "Percent. | Price. | Yield percent 
B. Metropolitan. „, 80 ЕЕ: 31,43 » | a —4. 4 
Tynemouth so n 80 82| „ | Ат — 748 8. Metropolitan Con. wi 3 11 4 
„шоп. 5 98 "n 5,191 >» 668 B ee » Deb. ee oe ed 88 8 19 g 
Woroester. „ „ 80 — „ 9,757 |— 295 | 5°96) .. „ let Pref. de. es 88 i 4 
Wrexham. » 9 232 i 8,514 — BB |.. |.. — Met. District Rent Ch. AC eel 9 196 41 8 
Yorks. Wool. Ош. „ 30 " 82,826 |+ 1,9321 | 17 | .. : let Deb... ie 6 » (15 3 
Miscellaneous . P a 638 . * 7.746 — 165 '8s Central London ms is — n 3M 3 16 11 
Burton-on-Trent i peg 8 i3 ‚46 — 864 wi 15 City and South Ordy os | n ER : 18 it 
" ee "m 1 e 3 ae ee T . ee ee ee 
АЕ eo «= Aug. 81 239 98 | 22 | 49,566 1+ 1,771 1087, .. “ Bakerloo ” Deb. "M 4 25 | 1 16 к” 
Carlisle edBept. 7|. | 36 6,255 — 506 .. |e Ch Cross and Euston Deb. .. | 4 88 о 
Chatham and Dist. „ 5 86 35,959 |+ 1,898 1484] 2°55 Great Northern Piccadilly Deb. | 4 
Cork ee ° ec "TT 5 88 16,749 Pad 740 M de » ZT y ĩð ЕНЕ 
Darlington : on 1 | 2 p - * t nally interested in the market may see a gleam 
Darlington |» о н 988 Those not personally in 
Darw P 5,098 == 62 4:96 ee 
Dover 2 5|. 7 28 | SA ви 475|.. of humour in the fact that the First Debenture stock of the Met- 
Dublin se ep чус 6 e os litan Railway pays three times as much on the money aa the 
Dundee ee ee »9 4 2.470 ara 60 16 18.564 868 18 5 горо y NP . of tb 
x ee oe eee Eras xir "tg Ordinary stock does, under the present dividend capacity e 
ee ee LI 8 U " 
inei e| Se. " 35,742 |+ 178 | 14 | 24.489 |+ 8,081 80°96) 8 latter security. 4 — 
FF % 1,690 | 98 | „ Electricity Supply issues, as already noted, are dull, 
Hall is „ a Sept. 7 4.819 |+ 812 | 38 068 |+ 3,815 18 | ee rise in the price of coal has brought]in a few sellers of Ordinary 
вара саран pee d ES 3858 192 105 um shares. City of London Preference fell 4 to 11, and both classes 
leo! Thanet : sept. 8,208 — qa | 38 | 24.830 M КЫ of Metropolitan Electric are lower. The rise in the price of coal 
my äak1 т 85 82 8 i ed askance. London Electric Debenture was marked 
Lan'kahire Trm. Co. „ 5 2,708 |+ 726 | 88 1,829 |--10,888 | 16°82} 8:96 is regard | RE 
га ка ure United: oe 4 meer H 5055 2 PED MAE 1115 - down 1j. An exchange of Charing Cross Preference into the Ci y 
Leicester .. . 1 no M 281 | .. i i ele Undertaking Preference caused j fall in the former, which fraction 
F 91 | a 975 Zan 801.774 1 6.921 10% was tacked on to the latter shares. The provincial list has been 
Lao. s. „ | o» 24 | 90,798 |+4,695 21 | 657,692 108,128 1179 | 19-87 perfectly quiet. 
„ ве Н aea ы ао уш $ Uem Sol British Westinghouse Debenture stock enjoyed another lift of a 
Manchester” = . „ 7 | so.618 |+ то а 248,721 +89711171115 point, bringing the price to 624. The Brush Debenture stocks are 
News EE. 1 1 — 25 |98 | 16,710 ( 1,579 148 slightly lower, but Castner-Kellner 44 per cent. Debenture stock 
Northampton. , 0 БО x 105 1? b М Ner 1075 ги has advanced 2, the steady progress of the company serving to 
Pontypridd . e|» 7| "ыў [+ 166 | 98 6,183 |+ 2.154 | 6 5 1˙ direct attention to the low price of the prior-charge issue, Edison 
Praon ^w 3 íi { ioe = 185 i ic > ae Е and Swan shares at lj, are jy lower, and so are Cromptons 
E: зше SN ML nin ы. м 
me ЗО e|» 99,402 1+ 178 | 23 | 109.509 |+ 2,92 | 889 | .. Traction descriptions merely mark time. The quotation for 
5 К E pu M 0 23 per yu addito Dublin United continues to wander about, but the official price 
South P BE ^ NE" 1807 — 77 93 | 10,658 эм |.. |. need not be taken too seriously. Buenos Ayres and Belgrano 
саа IAS ge. сак ан : xn B 85 жый Жын Е 44 | shares advanced upon the confirmation of the purchase agreement 
Tyneside e e|» 492 — = 86 ni кй ae *,, Anglo-Argentine Preference are now quoted as 6 per cent., not 
Walibamsow 7. „ 7 14% — elas 15.206 — 198 9 |.. per cent., shares. | го 
I n!!! ено т. The solitary change in the railway list ів that Great Northern 
Yorke. W.B SM Es à 1566 + 70% 85 41 645 = 6 and City Preferred shares are down to 30s. middle. | 
om lc “aon fl x 1 8821 1.288 10 48.427 Md 11 55 ir и Steady investment buying takes most of the stock as it comes into 
Char. +, Eus. Hamp „ T| 4,700) . 7 i ie + 6987 Un ілв the Telegraph department, and Telephone varieties are equally 
Da 1 RL: е 6 men a ы |. А р 3 s. wanted at the present prices. Anglo-Americans and Commercial 
G.N. and City Bly. |, 1 STE nib 10 m ji he a Cable Debentures have eased off a little, while Western Telegraphs 
255001 Overb'd Rib: „ 8| 8069 |+ 69 | 10 16,008 1,076 e &8 аге also slightly down. There are no other alterations, and in the 
Metropolitan E |» 8 24s |+ 684 10 | 146.498 4.40 346 „ Telephone list the fluctuations this week are nil. 
Met. District Rly. и 8 13.671 — 8 10 | 72,488 462 24 „„ 
o-Argentine ..| ,, 9 | 82,880 |+ 2,198 | 96 ‚888 |+ 55,411 | 48 à 
§Auckland ..  ..|Aug.16 | 10,068 |+ 506 | 823 | 88,769 |+ 3,178 | 19:2 86 
Brisbane. . 15,225 |+1,089 | .. А - se | эе 
§Brit. Columbia Rly.| July | 81,176 |+9,948 | .. ae er Г 
Calcutta "E ee Sept. 1 8.245 + 869 eo ee | eo ee өө New York Traction Companies.—The Times ew 
{Саре Electric T. Ld.) May 19,710 "T - ex 5% zi os 1 alirecto E tke Interboronzh 
Geneva ..  ..| July 8,869 |+ 781 | .. 5 oe . ee York correspondent says that the directors o 1g 
А asl es erp er + бов 170 yas Metropolitan Co., the holding corporation of nearly all the traction 
Lisbon . .. May „ ee и ы lua. Companies in New York City—surface, elevated, and Muray ha 
erth (W.A) . Sept. 6| 9,661 — "ма | 83 | 50,848 |— 1,750 | 96°6) “4 decided not to declare any dividend on the company’s үе 
stock for the current quarter. The previous quarterly dividends 
have been at the rate of 14 per cent. It had been rumoured for 


t One week enly, some time that a dividend. would not be paid, but this was stsenu- 
1 Includes horse, steam and other receipts. 1 One month, eualy denied. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


* Unless otherwise stated, all shares are fully paid. 
(Continued omn next раве.) 


1 A period of nine months. 


43b 


Stock А Business done í 
Present or Dividends for the last Closing Closing week ended | Rise + — 
NAME. | f Quotations Quotations Rept. 10th or Yield 
Issue Share TRE JOSE: Sept. 3rd. Sept. 10th. 1907. Fall — per cent 
A IJ! 503.1501. | 1905. | 1906. Highest Lowest. & s. d 
25,000 | Amazon Telegraph Со s shares, Nos. 1 to 95,000 | 10 Nil] Nil | Nil be 53 82 8 | P Nil 
149,600 Do. do. 5 % Debs., Nos. вее 100 Nil | МИ |5 % |5 85 — 88 85 — 88 x - os 513 8 
660,660 Anglo-American Telegraph АР Stock | 61s. | 2395 34% 329 | 60 — 63 60 — 63 614 is - 6 8 0 
8,169,670 | Do. do. do. 6% Pref, .. | Stock | 6 96 % | 6 » 9 —1064 105 —1C6 106 1171 иг 5 12 11 
3,169,670 | Do. do. do. Deferred . | Stock 28. Nil 4 1395 | 174— 184 171— 18 18,5 17:4 | — # 914 5 
50,000 Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 - .. 5 % 5 ] 99 —102 xd 99 —102 y» - i 418 0 
44.000 | Chili Telephone, Nos. 1 to 44,000 | 5 |1%/8%|8%,8%]| 7 | @— 7 * a's © 610 4 
2,097,680 | Commercial Cable Sting. 500 year 4% Deb. В Sk. Red. | Stock | 4 4% 40 4% 02 — 9 914— 93 924 914 — 3 4 5 7 
16,000 | Cuba Telegraph 42 ‘ 10 0 5 15% | 5 & — 6 7 al oe T 6 13 4 
6,000 Do. 10 % Pref. a 10 15 10 % [10 % 10 153— 1 1543— 1 T - F 519 5 
12,931 | Direct Spanish Telegraph, Ord. 5 4% 149% 4% 4 96 — es “a = 5 8 6 
m x E EM и е [xw zin i 
30,000 о. vs is * i % — — - T са 
60,7101} Direct United States Cable .| 20 [3% | 329 | 4395 | 4226 | 148— 168 144— 15 14i lif, | 634 
57,000 | Direct W. India Cable, 1} % Reg. Deb., 1tol „200, R. | 100 44%, 44 a | 4495 | 4495 | 994—1014 994—101 $5 - T 4 88 
4,000,000 | Eastern Telegraph, Ord. Stock.. «І боек 1796517 9517205121 % 132 —137 182 —137 135 1321 % 3 4 
2,000,000 Do. 33 % Pref. Stock. 100 | 34% | 34% % | 34% | 864— R8À B64— 884 87 864 as 819 7 
1,896,706 4% Mort. Deb. Stock. Red. Stock 4 % 4% |4 95 4 103 —105 103 —105 104 103 У 819 1 
300,000 | Eastern Extension, Australasia, and China Tele.“ 10 7% 7 |795 | 7 95 | 192— 183 122— 13i 134 1 85 5 5 8 
752,400 Do. 4 * Deb. Stock . Stock |4%|4%|4% | 1 95 | 102 —104 102 —104 Ф М 8 16 11 
295,400 | East & S. Afric. Tel., 4 % Mt. Db., 1 to 3,000, red. 1909 | 100^ |4 % | 4 95 | 4 65 | 4 95, | 974—1004 973—100) e 319 7 
200,0001| Do. 4 9; Reg. M. Me (Mauritius Sub.) 1to 8,000 | 25 |4 % |4 % | 4 % | 4 9%, E —1004 4 819 7 
181,127 | Globe Telegraph = тш, ad 10 54% | 58% 54% 54% | 103— 10 104— 104 10% T 5 24 
181,127 Do. do. е 10 6 96 6 % y; |6- 132 — 1 138— 134 133 1 46 6 
150,000 | Haliax and Bermudas s пора eus T a 10 |15 Ф |94 % 959095 | 84 — 36 94 — 36 ih 611 1 
Мах an ermudas Cable, Ist Mort. су / o TA — 
36,000 Debs., within Nos. 1 to 1,200, Red. | e E io Kr 
17, Indo-European Telegraph , 25 |10 % [13 % |13 % |13 % 56 — 58 56 — 58 n^ = 612 1 
$41,380,400 | Mackay Companies Common. $100 . 1952 | 84% | 66 — 68 67 — 70 | - *1 6 0 0 
$50,000, Do. do. 4% Cum. Pref. $100 „ |#% 4% 4 | 67 — 69 67 — 70 as + 514 4 
256,127 | Marconi’s Wireless Telegraph . 1 Nil | Nil | Nil 8 і — 5 КЕ m i Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. E 1 3% |4 % |5 % 82 7 In — 1 T - 4 414 1 
86,492 Do. do. do. FIF. 1 5% 15% |5 % 2 — 1 — 1 «4 * 5 0 0 
2,225,000 National Telephone, Pref. Stock 0 100 67165 6186 % 106 — 108 106 —108 107 1054 BI 
2,225,000 Do. о. Def. Stock š 100 5% 15% | 5 № 5h 4o 105 —107 105 —107 106} 1054 . 413 6 
15,000 Do. do 6% Cum. Ist. Pref. 10 6 % 6 | 6 6 |] 11 — 18 11 — 18 sa 412 4 
15,000 | Ро: do. 6% Cum. 2nd Pref. .. 10 6% 16% 6 4 5 % 10 — 15 10 — 12 $ 434 
250,000 | Ро. do. 5 % Non-eum. 8rd P., 1 to 250,000 5 [5% 15% 15% | 5 95 | 5{— 58 51— m e. 4 10 11 
2,000,000 | Ро. do 3 95 Deb. Stock Red. .. | Stock | 34% | 34% | 85% | 34% | 96 — 98 f6 — 98 9] | 96 3 1 3 
1,689,593 Do. do. Deb. Stock Red. 100 [4% 14% 4% 4 101 —103 101 —108 102i 101 818 1 
179,313 | Oriental Telep. and Elec, 1 to 171,504, fully paid . 1 6% | A% |7 96 | 7 96 1;— 1# 1 13 ds A ; 5 110 
50,000 Do. do. do. : 96 Cum. ' Pref.. 1 6% |6% 6% 6%| 1 lfs 51 — ls А id Ks 411 5 
100,000 Do. do. do. 49% Red. Deb. Stock . 100 % .. |4%14%] 91 — 94 91 — 94 $a ; & 5.1 
100,000 | Pacific & European Tel., 4% Guar. Debs., 1 to 1 C00 10 4 9 |4 5 44% | 97 —100 97 —100 РР es 400 
11,889]] Reuter's . pee os в 55 59,|595,| 171— 8 T-— B "ü TA] =: 500 
60,000 | Telephone Co. of Egypt, 44 95 b. Deb. Red. 100 ifs < | 4% * 98 —101 98 —101 T aa - yt 
3,167 | Submarine Cables Trust . Ai Cert. 6 16% 16% |6 127 —130 127 —1£0 i И д 419 4 
80,000 | United River Plate Telephone .. 5 8% 18% |8 8 96 6}— 7 xd 61— "i 2 615 * 610 4 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5% 15% 15 6 X 5 — 5 — 5 5 514 2s 4 10 11 
15,6091) West African Telegraph, Shares ‚| 20 4 48% 144 |4 $ 10 — 10 10 —1 i: „ ЖА Ө 
30,008 | W. ГУ of America, 1 to 30,000 & 53,001 to 53,008 2 Nil| Nil| Nil 24% là— 1 14— 1 iá $2 812 9 
150,000 | Do. 4% Debs., 1 to 1 ,500 guar. by Braz. Sub. Tel. | 100 4% |4 & 49% |4 % | 91 —1С0 97 —100 we са 400 
207,930 Western Telegraph, Ltd., tes 1 to 207,930. . P 10 71917 7 96 or 13 — 13} i— 138 151 13 — $ 5 5 8 
800,000 Do. % Deb. Stock Red. 100 4% 14% 14 ip 4 % | 100 —103 100 —103 is 4% 817 8 
88,821 | West India and Panama 83 * 0 10 Nil | Nil | N Nil i иг x ' M od Nil 
84,063 | Do. do. oa Cum. Ist Pref. "^ 10 "7 961| 6 95 | 5 95 | 8 96 — 7 77 712 "i 10 5 9 
4,669 Do. do. 6% Сип. 2nd Pref.  . ..| 10 | Ni! Nil! Nil] Ni d- Ta Th А ЎА Nil 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 .. | 100 5% |5% | 5 36 5 % | 99 —102 99 —102 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
270,000 | орак Trams, e ооа. i- 0] 5 | Pe | 8 % 8 % | 8%] 8&— 85 | BA— 85 | 8А 8.1, | 416 3 
260,007 Do. 53 % Cum. Prefs., 1 to 260,007 .. 5 |54% | 5495 53% | 549% | 515— 6,4 54— 6% 6.3, АЛ .. 4 81 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 6 16% | ® & 6 131 —134 121 +184 1334 бә à 491 
985,100 | Auckland E. Trams, 5 % 1st Mort. Deb. Stock 100 |59 15% 5 % | 5 % | 102 —105 102 —105 ti е 4 15 B 
830,000 | Babcock & Wilcox, 1 to 530,000 . A 1 17 % 120 20 95 10 4 81 — 4 78/14 76:8 а 5.00 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 н 1 6% | 6 6% | 6 la— 18 la— 18 vs се Р 3 13 10 
38,000 | British Aluminium, Ord., 2,001 to 40,000 H - 5 c T 7%17 $ 4j— 54 B- NS 5 А 6 13 4 
40,000 Do. do. "7% Cum. Pref. e e| Nu 7 7 g — s 1 ыз x i 6718 
20,000 Do. do. " 6 95 Cum. Pref. а 5% 5 Ni 6 % 65 6 41— 6 41— 6 ea ji А 5 14 3 
20,000 Do. do. 4% Funding Certs. .. 5 „ 149514 95614 9 44 8i— 4 = $4 5 414 1 
258,000 | Ро. do. 65% Ist Mort. Deb. Stock Red. | Stock 5 | 5 % | 5 % | 5 % | 100 —108 100 —103 1002 | 1004 ; 417 1 
300,000 Do. do. % Loch Leven Debs. А 100 ad xi - 96 — 99 96 — 99 97 T Ke 511 1 
400,000 | British Columbia E. il Def. Ord. Stock 100 6 6 6 6 127 132 127 —132 as 92 * 41011 
300,000 Do. 5 % Pref. Ord. Stock 100 -|5% | 5 5 5 |5 110 —114 110 —114 m | vá ois 479 
300,000 Do. Ae % Cum. Perp, Pref. Stock 100 5% 5 5 | b 103 —106 104 —107 106 1053 +1 413 6 
238,000 | Do. 43 96 1st Mort. Debs., 1 to 6,250 . 40 43% | 44% 4% 100 —103 100 —103 * i - 475 
220,000 Do. 4$ % Vancouver Power Debs., 1 to 2 2200 100 4% 44% 5 % | 100 —102 101 —103 102À 102 *1 47 5 
133,301 | British Electric Traction 10 6 6 % | 3 il — 61 24— 2 48/9 | 43/9 s Nil 
161,437 | Do. do. 6 ^, Cum. Pref... 10 |6 6566 4 62— 64— 6 6; ic Poem р 
1,448,653 ра. do. 5 Y Perp. Deb. Stock .. | Stock | 5 % 5 % 15 5 100 — 103 100—108 101 h 117 1 
410,178 do. t % 2nd Deb. Stock Red. | 100 .. | 44% | 49% | 44% | 78 — 81 78 — 81 e 5 11 1 
100,000 British Insulated and He sby Cables k 5 8 % 8 % | 8 % 10 — d d 7 6 17 11 
100,000 do. 6 % Cum. Pref. 5 |6 6 169% |6 iv bi— 6 418 0 
500,000 do. 44% Ist Mort. Deb. Red... | 100 s H 4 | 4 | 101-204 | 10119 ‘i 467 
212,000 РЕВИИ, Hose dé lek Mors Debe К... „ | 44% 4%, 4405 | 85 — RO xd | 85 — 89 4 18 11 
400,000 | | Britiah Westinghouse 6 % Pret) to 3808) and ГУК ТУТ | ee 12 n н Nil 
1,016,353 | Do. do. за. Deb. Stock .. | 100 4 % 4 % 4% 4% 59 — 64 60 — 65 64 i$ +1 631 
50,000 i Browett, Lindley & Co. AE Miu) Na) ME cs lk: 31%, V 13 24 Sa АР Nil 
50,000 |} Do. do. 6 % Cum. Pref. ` 1 Nil | Nil | Ni | .. | 14/6to1 14/6 to 15/6 б * ыр Nil 
105,731 "Brush Electrical ‘Engineering, wor. Ea to 105,731 . 2 Nil | Nil | 24% | Nil 1 E i 5/- v Е Nil 
150,000 Do. do. Non-cum. 6 * Pre * 2 6 6 6 Nil — là 12/6 2 FK Nil 
125,0001 Do. do % Perp. Deb. Stock А Stock 96 | 44% | 44% d£ £6 — 89 xd 85 — 88 ee 2» —1 58 23 
125,000 Ро. do. 44 % Perp. 2nd Deb. Stock.. Stock 43% | 444 M 71 — 71 10 — 73 : u- | ot | 4 B5 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 8 198 8 2 4 0— 1474 4 48 85/9 88/- + 5| 8 410 
40,000 Do. do. “A”6% Cum. Pret., 1 to 40,000 5 6 6 P4 6 — 4 э 92 ex 514 3 
27,500 Do. do. "B" do.,1to 27,500 5 6% | 6 6 5 5 44 — 41 — 5% ‘3 А 5 14 8 
13,200 Do. do. 5 96 Deb. Stock 100 5% |5 5 4 5 105 —115 105 —115 T ба " 4 611 
190,000 | Do. do. 59% 2nd Deb. Stock 100 5% 5 % 5 6 95 | 100 —103 100 —103 s * Р 417 1 
137,610 | Calcutta Trams, 1 to 137,610 .. 5 6 18% |8 % 8 96 74— 72— 7 75 74 4 5.11 T 
30,000 € 5 % Cum. Pref., Nos. 1 to 29,390... 5 T ‘3 5% 5 5 — 5 — СЕ ка > 4 10 11 
850,000 43 96 Ist Deb. Stock. .. | 100 | 44% | 4395 | 44% | 44% | 102 —106 102 —106 hi B д 4 411 
35,000 РЕБ ie s Cable Construction shares 5 [1949 [124% 15% 15 92— 1 j ow 11 912 és А т @ 6 
40,000 Do. do. 5 % Cum. Pref. . 5 5 5 76 5 54— 5 — 5 T is its 461 
300,000 Do. do. 44% Ist Mort. Deb. Stock Red. | Stock | 44% | 44% 44 4% | 1054—1074 — | 1054—1074 1054 i зе à 8 1 
491,222 | Cape Е Trams., 1 to 491,222 T 4 1 10%15% 1 E 9 — Y^ és 4% $3 Nil 
450,000 | Castner- Kellner Alkali, 1 to 450,000 * 1 4% 46 8 % | lfàk— lð 141 — ly be А 6 111 
224 988 Do. do. 44 % Ist Mort. Deb. Stock | 100 1% 44% % .. | 95 —100 97 —102 4 Ы +2 483 
911,568 | Central London Railway, Ога. Stock . » Stock 4 4 Hh 4%/4 71 — 78 71 — 78 PS 2 59 1 
544,916 Do. 4% Pref. Stock Stock |4 95 | 4 % 13 4 8} — 91 89 — 91 РА xs г 4 711 
544,216 Do. = Def. do. Stock | 4% | 4% |4 4 53 — 56 53 — 56 a 8 T 1 210 
1,480,000 | City and South London Railway ; Stock 3% % io 2à 46 — 48 44 — 46 48 47% ; 487 
86,000 | Crompton & Co., Nos. 1 to 65, 0 3 96 5 li — 24 111— 23, 40J- xó — 7 5 5 
100 Do. 6 96 186 Mort. Reg. Debs., 1 to | ' 5 5 6% 6 * 95 —98 95 — 98 RW = ai : 
000 900 of £100, and 901 to 11,000 of £50 Red. e % | 5 76 —＋ 1 5-20 
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SHARE LIST OF ELECTRICAL COMPANIES.—((Continued,) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Bosh Stock | Dividends f ^3 | Closing Closing | Business done | Rise + Present 
1. * * NAME. 01 P 8: — уи | Quo tati ins Quotations week ended or Yield 
sue, | | Share. last four years, | Sept. Ard. Sept. 10th. Sept. 10th, 1907. | Fal] — | per cent. 
| | | | | 
| 1903. | 1904. | 1905. | 1906. Highest Lowest. Sm “8, 
| | 
260,000 | Dick, Kerr & Co., 1 to 260,000 | b 10 % 110% |. 18 18 | H 18 | 4 6 3 1 
305,000 Do. do. 6 % Cum. Pref., 1 to 305,000 1 | 6 ‹ 6 16 % | | 11 1 11 | * 416 0 
294.150 Do. do. 44 J Deb. Stoch 100 | 44% | 44% | 42 44%, | 101 104 | 101 —104 46 7 
60,000 | Dublin United Trams (1896), 1 to 60,000 10 | 54 ; 6 ; 6° b 1 134 144 13 14 4 4 5 9 
50,087 Do 6% Pref. between 1 and 60,000 10 6 16% 16 16%] 127 134 124 133 > | 478 
99,261 | Edison & Swan Utd., A" shs., £3 pd., 1 to 99,261 5 N | 24% | 47% là 1g 1j 22 w| 98 8 
17.139 Do. “ A” shares, 01—017,139 5 N | 24 TON 2— 22 2— 394 ' B 6 9 
319,475 | Do. t 95 Deb. Stock Red 100 1% 14% | 4 4 % | 83 R5 83 — Аб 414 2 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all ра. | 100 | 5 $ % 15% |R% | B9 — 92 | 89 — 92 5 B 8 
112,100 Electric Contruction. 1 to 112.100 2 { Nil Nil Nil 4 * | Nil 
31,890 | Do. do 7%, Cum. Pref., 1 to 31,390 2 7 7 7 Nil 14 lg 14 E | Nil 
25,000 [General Electric Co. (1900), 5 % Cum. Pref. | 10 i 5 5 b 96 8 R 8 8 | 517 8 
200,000 | Do. do t % Mort Deb. | Stock | 4 Ж. [ 4% | 92 15 92 | 448 
78,000 | Gt. N. & City Rail. Pref. Ord. ** A" 4 95, 1 to 78,000 10 8 19514951495 N 2xd | 1} 14 | + 20 4 0 
96.000 | Greenwood & Batley, 7 Cum. Pref 10 7 7 ; 7 7 o6 10 i 10 і 104 10 | 86 10. я 
80.000 Do. do. 5 Mort Di b 100 5915 5 % | 5 % | 102 —108 192 — 108 | 417 1 
200,000 | Henley's (W. T.), Telegraph W. , Ord. 5 15 15 | 15 11i 121 xd 11 121 | 62 5 
200.000 Do. do. TuS Pr f. | 5 T 14 T 434% 5 5А xd 5 БА 2 817 3 
150,000 | Do. do. {1 Mort. Deb. Stock | Stock P TOME 44%, | 1054—107 1054-1074 43 8 
50,000 India-Rubbe r, Gutta-percha & Telegraph Work 10 10 5 10 10 % 144 151 14: 15% 6 9 0 
87,500 Liverpool Overhead Railway, Ord 10 12 13% Nil Nil lá 1 2 Nil 
10,000 | Do. do. Pref., fully paid 10 5% 575 16 7 M 7% 8 5 14 11 
600,070 | London United Trams. (1901). 1 to 50.007 10 ~ 6% 18 & 8 «X. 64 74 64 " 4 0 0 
399,980 Do. do. 60.008 to 100.000 10 ~ 6 зо 189, 64 7% GÀ it 40 0 
125,000 Do. do 5 % Cum. Pref., 1 te 125,000 10 5 5 5 5% "i 8? 71— 8{ xd 514 8 
1,331,000 Do. do. 10% Ist Mort. Deb. Stock 100 1951495 | 4 4 96 82 86 82 86 | | * ж 4 13 0 
814,016 | Metropolitan Electric Trams., Defd ] N Nil Nil Nil | 87 „й 2/. ба p Nil 
500,000 Do. do, 5% Cum. Pref | 5 695 | 5 5 96 \ T | 17/6 | 6 2 7 
350,000 Do. do. 14 % Deb. Stock Red. 100 T i^, | 4495 | 94 97 94 97 94 | 41011 
30,000 | Peebles (B.) & Co., 6% Сиш. Pref., 20,001 to 50,000 5 | 6 69 |69 8 { ЗА 4 710 0 
245,500 | Potteries E. Tre.  % 159% 14 4 % Ü pa Y^ Fa | 123 
245.500 | Do. 5 , Cum. Pref. 1 5 А 5 ` 5 5 9% À I À ` | 12/6 19, 618 4 
245,000 | Do. {4 % Deb. Stock 100 149, | 44 L 44% | 96 98 95 — 98 | 411 10 
37,950 | Telegraph Construction and Maintenance | 12 20 % 115 % [15 15 % 31 83 81 83 | 5 9 1 
150,000“ Do. 1% Ded. Br 1 to 1.500 R ed.. 1909 | 100 19 149% 14 & 4% 994— 1024 | 994—1024 818 1 
599,200 | Undergd. E. R., Lon., 5 ES bt Shar. 5, Nts | 5 5 5 55 58 55 58 | 8 14 1 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 8 % Nil Nil | 14 12 1i ў 7/6 Nil 
66,666 Do. 69%, C. P., 30,001 to 80,000 & 125.001 to 141.666 5 6 9 Nil Nil | | 8 43 83 14 80 Nil 
246,574 Do. 4% Ist Mort. Deb. Stock А 100 | 4% | у А $925,14 95 76 DU 76 B) o 0 0 
| | | 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 27 5 |5% 5% % | 54% 4— 62 43— 6 5k 5429 
70,000 Do. do. 43 96 1st. deb. stock .. | 100 44% | 4496 d 98 —1 98 —100 4 10 0 
29,798 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 {10 % 10 % 10 % 1 71 — at 71— ef cs 6 1 8 
10,202 Do. do. 7%, ‘Cum. Pret. 5 7 777 71— 71— 4 110 
836,876 Centra} Electric Supply 4% n Guar. Deb. Stock .. 100 49% 14% 149% |4 99 — 1023 .99 —102 B 18 5 
80,000 | Charing Cross and Strand Electricity Supply EN 5 BX 18% 5 ο 5 31— 4 +. ss 6 5 0 
80,000 Do. do. do. 4 % Cum. Pref. | 5 | 43% 43% | 44%: 4% Sh 4 ха 1. 4 —& | 5129 6 
80,000 Do. “City Undertaking ” 41 J, Cum. Pf. 5 | 44%, | 4496 | 4495 | 4 — 8 — 34 TUG 72/6 + ё | 516 2 
427,400 Do. do. 4 % Deb. Stock Red. T 100 4 4 [4% 4% 95 — 98 95 -- 98 41 8 
49,436 chelsea Electricity Supply Ord. a 5 54% 6 | 6% % — 4} . 5 5 11 
175, 0001 Do. do. % Deb. Stock Red. | Stock | 44% | 44% | 43% 101 —104 101 —104 467 
70,595 | City of London Elec. 1 Ота. 40,001 — 110, 595 10 % 6 6 | 6 9 — 10 9 — 10 60.0 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. 10 6 *, 6 % 6 % 6 101— 111 103-- 114 11 14 4 5 41 
40,000! Ро. 5%, Db. Stk. , Scrip. (iss. at 115) all pd. " 5 15% 5 16 121 --124 122 —125 T +1 414 
800,000 Do. 44% 2nd. Db. Stk., Prov. Crts. ai Sa 100 44% | 44° | 44% | 44 96 — 99 96 — 99 хи 4 10 11 
40,000 | County ot рааш Electrical | Power, ora. 5 4% 43 70 4% [4 4 5 44— 5 . 400 
50,000 Do. o Pref. .. 5 5 0 |65 % % |6 — 6 4 5 и 500 
40,000 | County of London’ Electric Lighting Orde 1—40,00| 10 4 % | 44% 5 % 5 % 7 8 7— 8 Е 6 5 0 
40,000 Do. do: 6 % Pref. 40,001--60,000 | 10 |6 35 6% | 6% | 6 25 | 104— 114 10 — 11 108 lg | 1,591 
400, 000“ Do. do. dà X ‚ Deb. Stock à và 43% | 44% | 44% ae 106 —109 106 —109 2s 4237 
400,000 Do. do. 44 % 05 and. Deb. Stock Stock ne 49% | 44% 94 — 97 94 — T E i 412 9 
80,000 Edmundson's Electric Corporation, Ord. Shares . 5 7%17% 4% | Nil — 1 1 ee - T 1 00 
80,000 Do. do. o Cum. Pref. . 5 6 6 % 6 , [8 % 14— 2 11-- 2 ea 5 : 710 0 
850,000 Do. do. 4300 1st Mort. Deb. stk. | 100 44?6 | 44% | 44% 76 — 81 76 — 81 ix 611 1 
10,000 | Folkestone, 1 t010,000  . " 5 | 5155 | 5396 | 54%, 44-- 68 4-- 5 ds 5 2 4 
10,000 Do. 5% ‚ Cum. Pref., 1 to 10,000 es ds 5 vs . {5% |6 5 — BA 5 — | "m 41011 
90,000 Do. 14 о, Ist Deb. Stock E 2х .. 100 % | 48% | 44% | 48 — 96 — 99 is 4 10 11 
18,000 | Hove, 1 to 18,000 e b a 84% 9% | 9 at ag 67— 71 ja 6 4 2 
21,000 | Kensington and Kuightsbridge Electric Ord. . 5 12%, 12 % 110 % 10 5 - 8}-— : ; 68 1 
90,000 Do. do. do. 4 % Deben. Stk. | Stock | 4 A, 4% |4 9% 14 94 -- 97 91.— 97 is s 426 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil | 8 % % 14 % 18— 1 lg- 1] Р 2 6 8 0 
70,000 Do. do. do. 9%, Pref. T b 6% 6 % | 6% 44-— 6 xd 4$-- 5 В y^ боо 
374,395 По. do. 4 „ 186 Mort. Deb. Stk. Red. | Stock | 4 % 149% 14% | 4496 - 88 — 93 884 is —1 4 17 10 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . " 5 87% 10% 10% [8% | 5— 6 ij-- 51 5% 51 — 619 3 
76,121 Do. % Cum. Pref. 1—71,106 .. E 5 44% | 44% | 44% 41— 51 4 64 x — 4 710 
220,000! Do. 4 9р 1st Mort. Deben. Stock - 5 44% | 44% % [4 103 —107 108 —107 si s 441 
250,000! Do. % Mort. Deben. Stock Redem. | Stock 319%, | 359% | 84% 87 — 92 87 — 92 e. 816 1 
250,000 | Midland Electric Corporation, 43 M Ist Mort. Deb. | 100 | 44%, | 48% | 415, 96 -. 98 96 - ER vs 4 11 10 
67,991 | Newenstle-on- Tyne dy - 6 ку [8*5|8'518 6)€-- 7 0) - 7 5 14 3 
15,000 5%, Pref., 1 to 15,000 s МЕ 5 5 15 % 16 % 5 5 — Sk 5 — 5 ИА 4 10 11 
10,852 | Notting Hill Electric Lighting .. и e js 10 6 05517 99 | Th% "^ 11 — 12 11— 12 6 5 0 
20,000 | Oxford, 1 to 96 and 407 to 20,310 i dx ia 5 7% 7 7 54— 63 5$— 8 гә `6 910 
50,000 Do. 4% Deb. Stock .. ..| 100 4%14%14% 14% | 95 — 97 95 — 97 4 2 6 
40,000 | St. James’ and Pall Mall Electric Light, Ord. `. 5 [MaX [144% 123% 10 96 79— 8 74— Ri 514 8 
20,000 Do. do, 1%, Pref. 20,081 to 40,080 5 7 17% 17% | 7 96 "i 6 6— 7 4 1411 
150,000! Do. do. 34 9% % Deb. Stock Red. .. | 100 34%, | 389% 3 A H% 86 — 91 86 — 91 X x 25 8 16 11 
12,000 | Smithfield dade ri Electric Supply, Ord. .. 5 % 14% 14% il 1— 14 — 14 es - = Nil 
50,000 Do. do. 4%, Deb. Stock | Stock 49% 149% {49% 14 9% | 71 — 75 71 — 75 " $ ae 6.00 
65,000 | South London Electricity Supply, Ord. А ; 5 8551495146518 96 2 — 2 — 7 6 00 
120,000 | South Met. Elec. Lt. & Power, Ord. 1 Nil | Nil 24% 24 &— 8 6 8 
117,968 Do. do. 1% Pref. .. - 1 7 1795 | 7 96 7 ] — 1j xd l— 5 12 0 
200 000 Do. do. 44 % 1st Deb. Stk. | 100 44% | 4495 | 44% | 44 100 —108 100 —108 as 476 
80,000 | Urban Electric Supply, Ота. .. 5 5% 5% 55 là— 2 là— 2 11 2 0 
5C,000 Do. do. 5% Cnm. Pref. 5 5 %|5%| 59% |5 2— 8 2— 8 50/74 8 6 8 
200,000 Do. do. 44% 1st Mort. Db. Stk. Red. 100 .. | 44% | 44% | 44 91 — 97 94 — 97 412 9 
110,000 | Westminster ке Supply, Ord 5 {134% |14 % |13 % 12 |: 84— 93 8à— 9À a 6 6 4 
81,279 Do. % Cum. Pref. Б 5 „ 5 5 ma 6 — 54 5 — 53 vx ss 4 110 
(Original 5 5 %—Red. to 44 96 from 81st Dec., 1905) 
* Unless otherwise stated, all shares are fully paid. ` + Quotations on Liverpool Stock Exchange. 


— ——— — — — 


Bank rate of Discount 44 per oent., August 15th. 1907. 


———— SS A ST ESTP TTS TEE SS IE SE TS ETE TED 


vel el. No. 1,555, Виртвмвив 13, 1907. ] THE ELECTRICAL REVIEW. 


487 


SOME NOTES ON THE *EXCITATION SOF 
POWER UNITS. 


THE subject may be conveniently divided under: two 
headings :—(1) Direct-current generators; (2) alternatore— 
though there are, of course, many points in common. 

Direct-current generators are now either shunt or com- 
pound wound, the pure series type being seldom met with. 
The growing tendency of late years has been to use shunt- 
wound machines for lighting, and over-compound (usually 
500 to 550 volts) for traction. In this connection the 
writer holds strong opinions that the specification of level 
compounded generators is (except for unusual cases) nothing 
but a farce. In every station in which he has seen such 

generators, the switchboard attendant has had a table of 
loads and corresponding voltages, or a curve instructing him 
to raise the voltage by means of the shunt rheostat as the 
load comes on, thus entirely defeating the object of the com- 
pounding coils. | 

The question of shunt winding is a very simple onc. Care 
should be taken to let the ampere-turns on each pole be as 
nearly equal as possible, especially in two-pole dynamos. 
Bent armature shafts as well as various electrical phenomena 
have been traced to the neglect of this. The field rheostat 
should be connected to similar poles throughout the station ; 
generally speaking, the positive end of the field winding is 
its best position. It is worthy of note that turbine-driven 
dynamos possessing a large air gap, and consequently a more 
or less straight-line characteristic, are sometimes rather more 
unstable as regards voltage regulation than a corresponding 
lower-speed machine. This presumably is the reason why 
some Continental builders of this class of machinery prefer 
to excite their dynamos separately from a direct-coupled 
exciter. 

Traction machines are usually over-compounded 10 or 15 
per cent. from no load to full load. If the generators are 
specified to perform large overloads the over-compounding 
is apt to become excessive. "This may be remedied either by 
making the shunt rheostat hig enough to bring down the 
shunt excitation largely, or better by reducing the effect of 
the series turns. The latter is best accomplished by an 
adjustable diverter resistance, the old method of cutting out 
& number of the series turns being cumbersome, and in the 
case of multipolar machines well-nigh impossible. This 
diverter may be conveniently placed on or by the side of the 
machine. The equalising switch, if placed here, in the case 
of pure traction machines, will save heavy copper connec- 
tions to the switchboard, though it may lead to forgetful- 
ness on the part of the switchboard attendant. 

In many combined lighting and traction stations, the 
dynamos are used on the shunt alone for lighting supply at 
460 to 500 volts or thereabouts. Since stability of voltage 
is necessary for lights, it seems advisable to desizn the mag- 
netic circuit for the lower voltages and to obtain the over- 
compounding above the knee of the saturation curve ; this, 
of course, involves the use of a large amount of copper in the 
series turns to attain the necessary 550 volts. — ' 

The series coils are usually placed on the positive for 
switchboard reasons, but it ig, of course, preferable to have 
them as nearly at earth potential as possible. A similar 
reasoning holds good for the coils of a compensating wind- 
ing. In this case, the negative pole being at earth potential, 
an earth occurring in the winding would not put the machine 
out of commission, though it might render it almost useless 
through heavy sparking if this could not be rectified by brush 
movement, the range of which should be as large as would 
be necessary were the machine not compensated. It is note- 
worthy that the compensating winding acts to a small 
extent as а series winding, and that, in the case of a machine 
which has а large range of brush position between sparking 
limits, the compounding action varies greatly with the actual 
brush position. The compensating winding should be 
considered as part of the armature, and therefore field, 
voltmeter and equalising connections should be taken off ita 
outside end. In dynamos for the sides of a three-wire 
system, the compensating windings should, of course, be 
arranged next to the neutral wire, as being nearest the earth 
potential. 

-Alternators of 10 years or во ago possessed, as a rule, 


` 


direct-coupled exciters. When, a few years later, the size 
of unit began to grow large, a prejudice gradually sprang up 
against direct-coupled exciters. In the era of the large 
low-speed alternator, this was very rightly accounted for 
by the fact that the exciter was unnecessarily large for ite 
output, and very often slow to respond to changes in its 
magnetisation. Hence many power stations adopted the 
plan of separately driven exciters running on excitation bus- 
bars, from which were supplied the fields of all the gene- 
rators. It is obviously necessary that, for the sake of 
reliability, there must be at least one more exciter unit Шап 
is necessary for the total output of the station, and when the 
large waste of energy that must take place in the rheostats 
of the alternators is taken into consideration, the desirability 
of such an arrangement seems doubtful. In some cases the 
exciters were belt-driven from the main generators, which 
seems a better solution of the problem, though most engineers 
would not tolerate the introduction of belt-driven machinery 
into a modern engine room. 

The high-speed alternator and exciter direct coupled elec- 
trically ag well as mechanically found favour for some time. 
Here the exciter was of smaller size. In the more modern 
turbo-generator the direct-coupled exciter is essentially the 
system to be employed, as the high speed renders the 
dynamos of quite normal dimensions and construction. ' 
Recent practice exacte large and inductive overloads from 
generators. To cope with these successfully, it is necessary 
that the exciter, whilst being sufficiently stable at a low 
voltage, should be able to reach a high one without satura- 
tion ; or,in other words, a long gently curving characteristic 
‘without any pronounced knee is desired. This result may be 
approximated to by the use of suitably proportioned iron and 
flux densities, but it is rarely free from the fault of being 
unstable when self-excited at low voltages. The next step 
was the interposition of a main field rheostat between the 
exciter and the field terminals of the alternator. By careful 
use of this in the all-in position at light load, and gradually . 
cutting out resistance towards full load, stability at all loads 
can be ensured on account of the exciter running close to 
its rated voltage throughout, the fine regulation being 
accomplished on the exciter field rheostat. Excitation volt- 
ages are now getting lower year by year, and consequently 
such a main field rheostat will have to deal with heavy 
currents, with the result that costliness, bulk and large 
energy waste will be deterrent factors. There is, however, 
a simpler method. and one which has been adopted in many 
of the new power houses; that is, coupling the main tield 
direct to the exciter brushes, but separately exciting the 
exciter field from some auxiliary source. This, of course, 
renders the exciter quite stable at low voltages, and the 
necessary higher voltages are obtained by suitable design of 
its magnetic circuit in conjunction with the known voltage 
of the auxiliary supply. 

Most large power stations nowadays have elaborate switch- 
boards, the switches on which are controlled from a distance 
generally by electricity. This supply is usually at about 100 
volts, and is derived, as a rule, from one of two batteries 
charged by a motor-generator. A suitable and safe method 
of separately exciting the exciter fields would be from a 
small switchboard to which were connected the two batteries 
and motor-generator. Ordinarily one battery would be 
supplying current whilst the other was being charged, but in 
cases of emergency the field current could be supplied 
directly from the motor-generator. А rheostat would, of 
course, be interposed between this switchboard and each 
exciter field to control the voltage. In addition, there 
should be one large rheostat capable of reducing the voltage 
of the auxiliary supply to that of any of the alternator main 
fields, so that, in the event of a breakdown of an exciter 
armature, the main field could be excited directly from the 
auxiliary supply. This rheostat should be permanently 
ingta'led with the others and furnished with a pair of flexible 
leads for instant connection with any individual machine. 

Too much care cannot be bestowed on excitation leads, 
both on the machines and to and from the switchboard, as 
regards cleanliness and insulation. It is certainly preferable 
to run these leads separately from the main cables, and if 


` bunched with voltmeter and ammeter shunt wires, all should 


have labels attached at each end. To avoid carrying heavy 
main field leads $o and from е, switchboard in the case 
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where no main rheostat is used, the ammeter shunt should be 
fixed on the machine. It may be here remarked that field 
ammeters are undoubtedly a good investment ; their reading 
often gives a clue to the cause of any abnormal behaviour. 
They should be placed on the instrument board, or in some 
position where the movements of their pointers can be 
observed from the rheostat handle. 

Kheostats are now usually placed away from the switch- 
board and controlled by gearing. This gearing should 
be so arranged that a large number of turns of the con- 
trolling handle is required to make the rbeostat arm make 
one complete circle. This affords a capacity for fine adjust- 
ment and a better mechanical advantage. A useful acces- 
sory is а pointer fixed to the controlling device, showing the 
position of the rheostat arm. The ideal rheostat should be 
designed for the open-circuit characteristic of the individual 
machine which it has to control, so that its steps may be 
properly graded, but this can obviously be only approximated 
to ih practice. The number of steps is an important con- 
sideration. Rheostats should always be run down to the 
“all-in " position when not in use. 


THE ELECTRICAL ENGINEERING 
PROFESSION—ON GOING ABROAD. 


By ERNEST T. WILLIAMS. 


In an article published in this journal on July 26th, the 
writer referred to the possibility of going abroad as one of 
the openings worthy of consideration by those young 
engineers, who find some difficulty in obtaining appoint- 
ments at home commensurate with their training and 
ability. It is his intention in this article briefly to put on 
record some of the main considerations affecting this 
question. 

To most engineers the point has presented itsclf as to 
whether or not they should try their fortune abroad. If 
young, their enthusiasm has probably painted a glowing 
picture of a life of freedom, with none of the limitations of 
life at home, of seeing the world and returning in their 
prime to settle down comfortably in the Motberland. Those 
who are older and more experienced have hesitated before 
the contemplation of a life with many conditions unknown, 
and this has probably, in many cases, led to the refusal of 
appointments they would have done well to accept. This 
ів а matter which should be looked at without either the 
optimism of youth, or that extreme over-caution so detri- 
mental to advancement—also one which requires mature 
consideration ; once the step is taken it is not easily 
retraced, and the whole trend of life is altered. 

Appointment.—The first point appears to be whether 
there is a definite appointment in view. To a young single 
man this is not a most important consideration, especially 
if he is not leaving a good appointment to go away ; if the 
worst comes he can turn his hand to any odd job, and 
manage to exist until an opening presente iteelf. In the 
priter's opinion, there are many opportunities, particularly 

in the Colonies, for young engineers who are not afraid to 
do a hard day's work and have the courage to go out. 
They should study the conditions of the professional labour 
market before deciding which place to go to, for different 
countries have their varying periods of prosperity. 

At the present time it is said that Canada and the South 
American Republics are booming; a knowledge of the 
Spanish language is very desirable in the Spanish-speaking 
countries. 

To a married man with family ties, the prospect of going 
abroad without anything definite to go to is а more serious 
matter. Caution would appear to indicate that if he has 
anything to live on at home he would be well advised to 
wait for a definite opening ; on the other hand, there is no 
denying that, generally speaking, a man’s offspring would 


have better opportunities in new rapidly-developing countries, 


than in England, where we are so overcrowded. 
Having referred to those cases where no definite appoint- 
ments are in view, there remain those in which men leave 


England by agreement, also those in which firms send out 
men for a period of years, with or without the prospect of 
an appointment on their return. All who are contemplating 
going abroad should consider the matter from the following 
stand points. | 

Climate and Health. —It will be conceded that it is of 
little use to improve one’s position, if it is to be at a sacri- 
fice of health. Speaking generally, there is no doubt that 
for the average man his native air is the best. We are 
prone to think that our English climate is the worst in the 
world, but men who have travelled greatly say that this is 
quite incorrect, and that, in many ways, the opposite is the 
case ; the writer has known people who live in places having 
a so-called good climate, longing to be back in England 
with all itd rain and mist. It is most important to consider 
whether one's health is good enough to stand the climate 
abroad—if there is a wife and family, we must even go а 
step further and ask whether they can be expected physically 
to thrive in that climate; if this is to be reasonably 
expected well and good : if not, is à man prepared to leave 
his children, or wife and children, at home, whilst he is 
labouring during his best years far away from them? There 
are some climates well suited to English people as a whole, 
and there are others which, whilst beneficial to a few, are not 
so to the majority: there is also the fact that some people 
stand the heat well but not the cold, and vue-versa. It i 
not without importance to remember that some of the hot 
climates decrease the energy of the individual, and in a more 
marked degree that of his progeny. These factors point to 
one conclusion, viz., that before taking a definite step, a 
medical man should be consulted as to whether the climate of 
any particular country under consideration suitsthe man’s con- 
stitution or that of his family. In moet cases it is too late to 
think of these things when a man gets settled in his new home. 
Fortunately, our large Colonies are said to suit the English 
temperament—the same cannot always be said of India, the 
smaller Colonies, and many foreign countries. It is only 
right to state at this point, that the foregoing remarks 
are meant to refer to those whose going abroad is optional ; 
there are many to whom it is a matter of duty, and it is to 
the credit of our Empire, that the Britisher rarely shirks his 
duty when the call comes; were it not 80, we should not 
hold the proud position we occupy to-day. 

Finuntiul. -The monetary value of any position is not 
always an actual guide to its real value—everything depends 
on the buying value of the money in the country in which 
it will be spent. As an instance, we may cite the large 
number of Americans who invade Europe every year ; it is 
said, that in many cases it is cheaper to take a holiday here, 
on account of the greater buying value of the dollar, than 
in America. The cost of living in any particularly country 
will have, in each case, to be carefully gone into, but this 
is not all; an Englishman usually lives on a relatively 
higher scale abroad than at home, keeps more servants, in 
hot countries requires a change of air oftener, and there is 
the heavy cost of a holiday in England, and, as is often done, 
of sending sons home to be educated. These points are not 
raised as arguments against going abroad, but rather to 
enable the financial considerations to be gauged more accu- 
rately. А word of warning might be given ав to the care 
required in considering the value of a salary paid in a 
fluctuating silver currency. To illustrate this, a case which 
came under the writer’s personal notice might not be out of 
place. A certain appointment was advertised at so many 
thousand pesetas per annum, the peseta being a Spanish 
coin having a nominal value of 25 pesetas to the pound 
sterling. The gentleman, who afterwards got the post, wrote 
to his bankers asking the value of the peseta ; they replied 
stating the nominal value, and on this information he 
accepted the post. His feelings may be imagined when, 
having arrived at his destination, he found that for a long 
time the peseta had been very mach below its nominal value, 
and that he was worse off than he had been in England. 

The Possibility of Returning to England.—It is well 
known that many persons go abroad with no intention to 
remain away always; had they any doubt about being able 
to return they would prefer to remain in England with the 
known conditions, and be near their relatives and friends. It 
is important, therefore, to consider in each case if this is the 
intention, and if so, what is the likelihood of being able to 
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return home after a spell of life abroad. Generally 
speaking, the prospects of a man getting an appoint- 
ment in England from abroad are remote, unless he is 
connected with some firm also doing business at home. 
The reasons for this are obvious, viz, the abundant 
supply of qualified men who are on the spot—and thus 
easy to interview, whose appointment entails no respon- 
Bibility on the part of the employer, of bringing a man from 
many miles away without having seen him. This leaves 
two issues—either one must remain abroad, or give up the 
appointment and return to England to find a new one. With 
a single man, if he has saved enough to tide him over a time 
of waiting, or a married man with a private income, this may 
be unimportant. With the majority the opposite is the case, 
and they should realise this, and go out content to remain 
away always, or to take the risk of returning without anything 
definite, a risk which few with responsibilities would take. 
This, again, is not used as an argument against going abroad, 
provided a man's destination is a suitable one lo settle in. 
Once the first wrench of leaving England and relatives has 
been gone through, the worst is over. Probably it is an easy 
matter to over-estimate what the desire to return home after 
a number of years will be. In that time a man and his 
family have become naturalised and made fricnds of years’ 
standing ; also many of the old ties may have been broken, 
and, though he calls England home, in reality his home 
is where he has settled down. Many who have come back 
after a long absence and found themselves out of touch with 
the old places and people, have returned again to the newer 
associations and interests they have built up. 
Adaptability.—In the writer’s opinion, and given good 
health, one of the great secrets of a happy life abroad is 
that of adapting oneself to the conditions there prevailing. 
It is said that one never truly appreciates anything until he 
has lost it, and certainly the majority of people do not under- 
stand the advantages of England until they have lived away. 
Of course there are advantages in other countries, too, if we 


will only learn to appreciate them. Asan Englishman said to a 


Spaniard, ** God, indeed, blessed your country when he gave 
you so much sunshine; © Yes,” retorted the Spaniard, and 
He blessed yours when he gave you a good Government." 
The moral is, if you are in Spain make the most of its 
sunshine, and realise you have to put up with the Govern- 
ment; and во on in all cases, adapt yourself to the conditions, 
and do not expect the place and people to adapt themselves to 
you who are the new comer. A man must use himself to 
controlling men, whose ideas of how. to do their work are 
far from correct, and who cannot be left to do it without 
the closest supervision. He must be prepared for the delay 
in obtaining machinery or materials which may be ordered 
from England or elsewhere, and for that inconvenience due 
to the well-known attitude of many British manufacturers of 
making only what they consider desirable, and not that 
which experience on the spot proves to be best. A lady 
must be prepared to adapt herself to the many different 
household conditions, and to manage without various things 
she looked on in England as necessary. Both must be pre- 

to live and dress in keeping with the climate— 
it would be absurd for the average person to eat the same 
food in a tropical climate as in a temperate one, yet many do so, 
and wonder that they are not well. Another most 
important point ; whilst remembering they are British and 
being proud of the fact, they must avoid that foolish air of 
superiority which ів во offensive to the foreigner, and too 
often assumed by British people away from home, and 
generally they should fall in with the manners and customs 
of the people and place in which they have taken up their 
abode. So much unhappiness is due to this want of 
adaptability, that, for those who are contemplating going 
abroad, the importance of cultivating it cannot be too 
strongly emphasised. Go out determined to make the most 
of the advantages, and the least of the disadvantages, in this 
case you will make for happiness, and, as is often the case, 
may not wish to return to England if you have the oppor- 
tunity to do so. 

Conclusion.—'The writer has endeavoured in the fore- 
going to state clearly and concisely the general aspects of 
the question; in each case there are also specific and personal 
ones which must also be given due consideration. The 
question of going abroad is not one to be lightly dealt with 


or thoughtlessly entered into; at the same time there are 
many young engineers who are not doing well in England, 
and are dissatisfied, who would find more scope and greater 
opportunities for promotion abroad. Some of the pointa 
discussed muy appear superfluous; the writer has, however, 
dealt with the subject in à way which actual experience 
abroad indicated to be desirable. 


REVIEWS. 


Modern Ameriran Lathe Practice. By Oscar E. PERRIGO. 
London : Crosby Lockwood & Son. 1907. Price 12s. 
net. 


A few years ago no machine shop was considered up-to- 
date unless lathes of American manufacture were largely 
represented, and there is little doubt that British makers 
were at that time behind their American cousins as regards 
the manufacture of automatic and labour-saving machine 
tools. This position has now been entirely changed, and 
lathes can be purchased in this country which offer all the 
advantages pertaining to those built in the United States, 
together with greater rigidity of design and superiority of 
material and workmanship. A careful study of American 
and Continental practice has enabled our toolmakers to 
obtain these results, but if this country is to maintain its 
position in the manufacture of lathes, our designers must 
keep themselves posted in the improvements which are 
being made by their competitors in other countries. 
American lathe practice is fully dealt with in the work 
under review, and those interested in the development of 
machine tools in the United States will find full details of 
the latest improvements relative to lathe work. The his- 
tory and evolution of the lathe is touched upon in the 


earlier portion of the book, followed by seven chapters 


devoted to the design of various details, together with parti- 
culars of numerous attachments for special work. The 
chapters on ** Rapid Change-Gear Mechanisms” and “ Lathe 
Tools," &c., are of special interest, cutting angles and 
speeds being thoroughly gone into under the latter heading. 


The remainder of the book is occupied with the considera- 


tion of lathe testing, lathe work, and descriptions of com- 
plete tools of various designs, the final chapter being 
devoted to electric driving with a motor embodied in each 
machine. | 


Concrete-Steel Buildings. By W. N. TwELVETREESs. 
London: Whittaker & Co. 1907. Price 10s. net. 


This book gives a series of examples of recent ferro- 
concrete practice as applied to all kinds of structures. 
Every stage of the work is illustrated and described in detail, 
as regards both the design and the operations involved in 
the actual construction, the information being sufficient in 
several instances to enable the reader to design and super- 
intend the erection of similar buildings. Apart from 
private houses and hotels, the structures thus described 
include :—Dock transit sheds, railway goods stations, 
printing works, grain silos, factories, coal bunkers, &c. The 
system appears to be suitable for any kind of building, but 
we infer from the examples given that ferro-concrete 
construction shows to greater advantage in lofty structures 
than for low-pitched factories. 

The latter portion of Chapter IX is, perhaps, of special 
interest in connection with large power plants which have 
to be built upon treacherons ground. The factory described 
rests upon 3 ft. of hard silt overlying a bed of peat 
25 ft. thick, and continuous foundation slabs of concrete- 
steel were decided upon in preference to wood piling for 
supporting the walls and machinery. __ 

The final chapter deals with failares which have occurred 
through faulty design or owing to the supporta having been 
removed before the concrete had properly set. 

Mr. Twelvetrees simply gives us the construction and 
nothing else, the advantages as regards fire risks, durability, 
cost of upkeep, &c., are nowhere touched upon, and we are 
left in the dark as to the cost of ferro-concrete buildings in 
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comparison with other methods of construction. At the 
end of the book a list is given of buildings in the United 
Kingdom, in which the ferro-concrete system has been 
used. 

In connection with the description of the transit sheds at 
Manchester Docks, details are given of the provision made 
for attaching the electric cables to the concrete, a point which 
should certainly receive attention in all such designs, but one 
which we fear is too often overlooked when new buildings 
are constructed. y 


Electrice Blasting Apparatus. and Explosives. By Wy. 
MavnicE, M.I.M.E. London: The Electrician Printing 
and Publishing Co. 1907. Price 8s. 6d. 


The value of a text-book depends principally upon its 
comprehensiveness and the arrangement of the sections. The 
writer upon a special subject does well to despise no detail 
on the ground that it is known to the theoretical school boy, 
as, although this interesting (though non-existent) entity 
may have time to investigate the contents of new dry cells, 
and а sufticiently unencumbered mind to retain what he 
observes, not everyone of his seniors can hope to possess 
either. The mine manager or civil engineer who has not 
had much electrical training and who finds himself in charge 
of blasting operations, will be glad of the minute information 
collected by Mr. Maurice, which is sufficiently well-written 
to enlighten him upon the laving out and operation of the 
entire firing circuit. Some useful lists of permitted explosives 
are included, showing their composition and the detonator 
required. Another table, showing the comparative electrical 
resistances of metals, might well find a place in electrical 
pocket-books, which are generally at great pains to obscure 
this kind of information so as to make it a mathematical 
feat to elucidate their meaning. 

The book is happily free from formule and algebraic 
symbols, and can thus be read at once without a special cor- 
respondence course concerning misprints. 

Extracts from various Acts of Parliament relating to the 
Storage and use of explosives, and the laws and regulations 
with which the mining manager is more especially concerned, 
are also included in the contents of a volume of handy size. 
Considering that it will often be desirable to carry the book 


in the pocket, the (apparently) shot-proof cover of per- 


ceptible weight seems hardly suitable. | 


Ji. rorriies ef Projets d’ Electrotechnique. Edited by Eric 
GERARD and OMER DE Bast. Vol. I—Applications 
of the Theory of Electricity and Magnetism. Paris : 
Gauthier-Villars. 1907. Price 6 fr. 


The primary object of this volume is to clear away the 
difficulties which the student electrician generally encounters 
when he first tries to apply his theoretical knowledge to prac- 
tical problems. The 104 problems discussed are admirably 
adapted for the purpose. The conversion from one system 
of units to another often causes difficulty, so the authors 
occasionally state the problems in mixed units, and hence the 
reader has plenty of opportunities of finding out how the 
operation i8 conducted. 

In this volume the problems illustrate the fundamental 
theorems in magnetism and electrostatics, the laws of current 
electricity and electromagnetic induction, and also the theory 
of alternating currents. Solutions to the latter problems 
are found by both graphical and symbolical methods, and the 
relative advantages of the two methods are thus clearly 
shown. 

To the student who is desirous of obtaining a thorough 
knowledge of the subject, we can warmly recommend this 
book. It will also be especially useful to the teacher in 
search of new types of problems to give his pupils. The 
authors take little for granted, and when any difficulty arises 
it is usually surmounted by some neat application of a 
mathematical theorem. Тһе book is laudably free from 
empirical formul:e, and the student who does not object 
to hard thinking will find when he comes to the end of the 
book that he has been building on a sound foundation. 
The symbols and notation used are admirable. The colla- 
boration of the authors has prevented any “sloppy " 
mathematics or misprints from disfiguring the work. We 


are looking forward with great interest to their next volume, 
in which further examples illustrating the problems that, 
arise in the design of electric machines and in the installation 
of distributing systems will be given.—A.R. 


Die Forging and the Construction of Dies. By JOSEPH 
G. HonNEn, A. M. I. Mech. E. London: Offices of Engi- 
neering, 1907. Price 148. net. 


This subject is, perhaps, not so intimately connected with 
the manufacture of electrical machinery as is the case with 
some other branches of engineering, the tendency of those 
engaged upon the design of motors and other electrical 
apparatus being to avoid forgings as far as possible, on the 
ground of expense. 

Mild steel must, however, be used for some parts of motors 
and dynamos, and although the spindles are usually cut from 
the bar, other details, such as eye bolts and commutator 
rings, are frequently drop forged. Further, if large numbers 
of small parts are required, which would be too brittle if 
made in cast-iron, die forgings may prove more economical 
than malleable castings or cuttings from solid steel bar. 
Where comparisons of this nature have to be made, the 
greatest assistance will be afforded by the numerous examples 
illustrated and described by Mr. Horner ; a large number 
of differently shaped articles is dealt with, and no difficulty 
should be experienced in deciding whether a certain part can 
be economically formed in dies, or in ascertaining the tools 
and processes which will be necessary for Ив manufacture. 
This work on die forging is the most complete that we have 
seen, and the abundant illustrations are clear and effective. 
The whole subject is thoroughly thrashed out, including the 
manufacture of the dies, with descriptions of tlie presses and 
hammers required for their use. The final chapter treats of 
the arrangement of a large hydraulic forging shop at the 
Swindon Works of the Great Western Railway Co. 

In conclusion, we congratulate Mr. Horner upon having 
produced what must become a standard work of reference on 
die forging. ' 


Universal Dictionary of. Mechanwal Drawing. By G. Н. 
Коом. London: Archibald Constable & Co. 1906. 
Price 4s. net. . 


This is a work of more than ordinary interest ; it arose out 
of a paper read by the author on mechanical drawing, which 
was widely reproduced, and revealed the fact that there was 
a demand for a “ drawing dictionary.” The author first 
traces the analogy of drawing to a language ; he then pro- 
ceeds to assign (definite meanings to various kinds of full and 
broken lines, these being, as far as possible, in accordance 
with custom. The improvement resulting from the adoption 
of his methods is strikingly shown by examples, a drawing 
made on this system being contrasted with a drawing of the 
same subject using only two kinds of line. It is explained 
that it is not necessary for the draughtsman himself to use 
the system, though he must be acquainted with it; the 
differentiation between the different classes of line is intro- 
duced by the tracer, and thus appears on the blue prints for 
shop use. | 

Next the author attacks the uniform and monotonous 
style of lettering commonly employed, and illustrates a 
simple and easily written type which he recommends. 
Similarly with figuring, and here the author introduces 
some useful innovations, such as sloping the notation 
marks for feet and inches from left to right, to avoid con- 
fusion with the figure 1, especially when it is the numerator 
of a fraction. Where decimals occur, the notation mark is 
placed vertically over the decimal point, drawing attention 
to its position. | , 

The author upholds that system of projecting views 
according to which the plan appears above the elevation. 
In our youth we were taught, and we have always adhered 
to, the first- angle system of projection, which places the 
plan below the elevation. Prof. Follows, however, makes 
out a most convincing case for what he calls true pro- 
jection," which bas been generally adopted in America, and 
we are fain to acknowledge the force of his argumenta. 

Next, standard section lining is dealt with, and 
here the author breaks away from custom altogether, 
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advocating typical systems of section lining to indicate not 
the actual materials, but the class of materials (metallic, 
fibrous, liquid, &c.). We doubt whether he will gain many 
adherents to this practice. To indicate finished surfaces he 
uses a special symbol, which reminds us of a semiquaver. 
Further chapters follow on dimensioning, titles and records, 
nomenclature of parts and materials, checking, and the 
keeping of standard data; and finally two actual working 
drawings, executed in conformity with the author’s views, 
are given. 

While some of Prof. Followe’s suggestions may not meet 
with universal approval, there is a great amount of useful 
practical information in this book, in a clear and interesting 
form, and we confidently recommend it to our readers. 


A METHOD OF DETERMINING THE 
LEADING DIMENSIONS OF LARGE AND 
HIGH-SPEED CONTINUOUS-CURRENT 
DYNAMOS. 


By H. M. HOBART, M.Inst.C.E., and A. G. ELLIS, 
Assoc. A. I. H. E. 


(Continued Jrom page 397.) 


THE best practice in dynamo design requires lower values 
for the armature ampere-turns per centimetre of gap 
periphery for higher voltages, and higher values for lower 
voltages. We shall also learn, in a later section of this 
investigation, that these values are also affected by the rated 
speed. It will be noted that for 250-kw. rated output, the 
plotted value is some 133 ampere-turns per centimetre of 
gap periphery, as against a value of about 157 for designs 
for a rated output of 1,000 kw. For the broad purpose 
which we have at present in hand, the representative value 
of 150 armature ampere-turns per centimetre of gap 
periphery is exclusively employed. 
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Fic. 5.— OvTPUT COBFFIOIENT CuRVES FOR 500- vor MACHINES 
AT VARIOUS SPEEDS AND OUTPUTS. 


In order further to develop fig. 3, we require to make 
use of а relation between the principal dimensions, output 
and speed, such as is provided by the output coefficient* — 

== NS, D 
DA, R 
where W = rated output in watts ; 
R = rated speed in R.P.M. ; 
D = air-gap diameter in decimetres ; 
A, = armature gross core length in decimetres. 

Fig. 5 shows curves for representative values of the output 
coefficient & as a function of the rated output, for speeds 
ranging from 125 to 2,000 R. P. M. and for 500 volta. 


* A discussion of the output coefficient is given in the ELEC- 


TRICAL Review, Vol. 59, 727, 1906, “ Coefficients for 
Dynamo-Electrio Machines, Ty H. M. Hobart and A. d. Ellis 


From fig. 5 we may obtain the output coefficients of 
machines for different rated outputs and different rated 
speeds. Since— 
r= W 
5p x Ag X R 
we have ER W 

puc BÉ т e 
D xixHh 

If, now, we assign values to b, w and к, and from fig. 5 
obtain & for a machine corresponding to these data, we may, 
by substituting these values in the above equation, at once 
obtain a value for А. As an example, let us take the case 
of the 6-pole 1,000-R. P.. machines which we have been 
considering, and let us assign to D the value of 127 cm. (— 
12:7 dem.). This is the value corresponding to the curve (е), 
fip. 3. Let us assign to w the value of 250,000 watts. Then 
& obtained from fig. 5 for this datum, is equal to 1°75. 

Substituting these values in the above equation, we have— 


250,000 
(12:7) x 1:72 x 1,000 
As an alternative design, let us give to p the value 10:2 
decimetres, .., that corresponding to curve (d), fig. 3, keep- 
ing the same values of w and R, and consequently also of 
E, as before. Therefore 


: 
EN 500% 87 dem. 
(1072)! x 1:75 x 1,000 
Continuing in this manner, the following table is obtained, 
which gives values of A, for the corresponding values of b» 
given by curves a to / of fig. 3, values of р and à being 
given in cm. 


, 


= 0:89 dcm. 


№, = 


D ry 
127 jas ids SP ias P 9 
102 iv T due bak aus 14 
76 ui э M Saa . 25 
51 os Sei UT in .. 55 
254 b^ Sex . 220 


Now baving deduced values for А, corresponding to the 
various diameters, as given in the preceding table, for an 
output of 250 Kw. and for a speed of 1,000 R.P.M., we can 
mark a point on each diameter curve of fig. 3 corresponding 
to the value of à obtained in the above table. For example, 
for D — 102 we have A, — 14, and marking the point 
A, = 14 on the curve for n = 102 in fig. 8, we know that 
this point corresponds to an output of 250 kw. at 1,000 
R.P.M. We may also mark similar points on each of the 
diameter curves in fig. 3, thus— 


On the curve for р = 76, the point is А, = 25, 
and On the curve for р = 127, А, = 9. 


A curve through the three points thus obtained gives an 
output line for 250 Kw. at 1,000 R.P.M. Іп a similar 
manner we may derive lines for outputs of 500 and 1,000 Kw. 
Such lines are also shown in fig. 6. 


Reaclance Voltage. 


Gross Core Length (A5) 


Fic. 6.—REaAcTANCE VOLTAGE CURVES FOR 6-POLE 1,000-R.P.M. 
DESIGNS FOR VARIOUS OUTPUTS AND DIAMETERS. 


The group of curves in fig. 6 embodies a relation between 
the following quantities :— 


Rated output sa з €: ie W 
Armature diameter d ane e D 
Armature gross core length ... wha Бас Aj 
Reactance voltage ted T eS. RV 


for designs having six poles and a rated speed of 1,000 R. P. u. 
When taken in conjunction with the curves in fig. 4, it may 
be stated that the armature strength is also included in the 
relations comprised in the curves in fig. 6. 
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Fig. 7.— DgsiGN CHART FOR CONTINUOUS-CURRENT GENERATORS FOR THE PRELIMINARY DETERMINATION OF VALUES OF THE 
LEADING DIMENSIONS AND OF THE REACTANCE VOLTAGE FOR MACHINES OF VARIOUS OUTPUTS AND SPEEDS. 


Similar groups of curves may be drawn for different 
numbers of poles and rated speeds. "The chart given in fig. 7 
comprises a number of such groups of curves for speeds 
ranging from 125 to 2,000 R. P. M., and for 4, 6, 8, 12 and 
16 poles. The groups of curves in the second column from 
the right all relate to 6-pole designs, end the curves in the 
fourth horizontal row are all for designs at 1,000 R. P. M. 
Thus the curves of fig. 6 appear in the second column 
vertically and the foarth row horizontally. 

Attention should be drawn to the very small reactance 
voltages at the low rated в of 125 R. P. M., as compared 
with the very high values at the high rated speed of 2, 000 
R.P.M. At the former speed, viz., 125 R. P. M., it is rarely 
necessary or desirable to employ interpoles even for the 
larger values of N.“ 

It wil! be observed from the curves ir fig. 7 thatthe 
reactance voltage increases with both the output and the 
speed and decreases with the number of poles. 

Furthermore, the greater the value of ^, the higher the 
reactance voltage. If, for a given ouiput and speed, A, is 
increased, the value of the diameter D must be decreased in 
order to keep the value of D? А, the same as before, because 
the output coefficient is dependent chiefly on the rated 
outpat and speed as shown in fig. 5. Consequently, gener- 
ally spesking, the larger the diameter, the lower the reactance 
voltage for a given output coefficient. "This increase in the 
diameter should, however, not be carried too far, as the 
relatively slight reduction in the reactance voltage does not. 
warrant such procedure, because of the higher cost of 
manufacture inherent to designa of larger diameter, and 
because of mechanical Nmitations relating to the peripheral 
speed, shape of magnet cores, &c. And, again, where the 
reactance voltage has exceeded the safe limit, interpoles 
must be introduced. 


* Very low-speed machines of large rated output, and for a 
pressure of 1,000 volts or more, often work out best with more than 
one turn per segment and with interpoles. 


able arsistance at the preliminary stages of a design. 


The large chart in fig. 7 comprises groups of curves for 
various speeds and numbers of poles. The five vertical 
columns relate respectively to 4, 6, 8, 12 and 16-pole 
designs, and the five horizontal rows, to rated speeds of 125, 
250, 500, 1,000 and 2,000 r.p.m. In this chart, all the 
curves have been plotted to the same scale in order that one 
may obtain a true conception of the influence of the various 
factors. In the case of the low-speed designs, however, and 
more especially of those with relatively few poles, some of 
the individual groups of curves are thereby rendered less 
clear. 

For use in designing, the groups of curves for 125 and 
250 N. p. M. and with 4, 6 and 8 poles, might be plotted 
separately to a larger scale. . 

In fig. 7 the large circles indicated on the curves con- 
stitute loci of the designs of such proportions that magnet 
cores of circular cross-section may be employed. The con- 
dition that circular magnet cores are appropriate is that the 
ratio Аз т should lie between 0:4 and 0°6. By a judicious 
use of the large chart in fig. 7 the designer derives iari 
The 
point of greatest interest and utility in fig. 7 is that it 
portrays, almost at a glance, the influence of most of the 
principal factors connected with a design. 

Against each of the full-line curves is set not only the 
speed in revolutions per minute, but also the peripueral 
speed in metres per second, and no curves are drawn, in 
which the peripheral speed exceeds 100 metres per second. 
Asa matter of fact, 80 metres per second is a very high 
limit, and higher speeds are shown only out of consideration 
for the rapid strides toward greater permissible speeds which 
have recently been made and are still in progress. 

It is proposed now to describe a method of procedure suit- 
able for determining the leading dimensions of a design for a 
given rated output, voltage and speed. 

Let us first turn our attention toa design for 500 Kw., 


| 
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250 volts, 125 R.P.M. 
at rated load, we have— 


500,000 
250 


Letting P = number of poles, we obtain for the amperes 


Denoting by 1 the amperes output 


— 
— 


= 2,000. 


per circuit Е the values shown in the following table— 


I 


P c= 
-P 

8 -— 886 ass .. 260 

12 ae he ae .. 167 

16 .. 125 


In this case we certainly should not find it desirable to 
employ less than eight poles, since even with eight poles we 
I 
have — = 


= 250, a rather high value. For high speeds it 
becomes inevitably necessary to employ still higher values 


TABLE II.—ALTERNATIVE TRIAL DESIGNS FOR A RATED OUTPUT OF 


| 


=“ 


1 


I 


500 Kw., 125 R.P.M., 250 VOLTS. 


See Ce — 


Armature ampere-turns per pole. 


NorE.—The peripheral speeds are in metres per second. 


for the amperes per pole, but for low speeds, where we have 
more freedom for choice, 200 amperes per pole is not willingly 
exceeded. 

From the eight-pole group of curves in fig. 7 we find that 
the 500-Kw. line cuts curve e (10,000 armature ampere-turns 
per pole) at A, = 45. The experienced designer knows 
that this is au undesirably high armature strength fora 
machine of so small a capacity as 500 Kw. But let us, 
nevertheless, take the design into tentative consideration 
together with the 12 and 16-pole designs, which have more 
satisfactory properties. 


Knowing the amperes per circuit E we obtain T, the 


number of turns per pole (which is also the number of turns 
in series between brushes) by dividing the armature strength 


in ampere turns per pole by v With one turn per segment, 


which is the case in most designs of any size, T is also equal 
to the number of commutator segments per pole. 

With these explanations, we are ready, by means of the 
curves in fig. 7, to compile the schedule in Table II for the 
purposes of a preliminary survey of the characteristics of 


E ín o 
3 8/88 8 
i Ф x © | EM = 
FM E р 
©) | Armature dia. —pj|.e je m: | 170 
п | Gross length Ау dw ойк, Таш 45 
% | Pole pitch — T | eee | eee | eee | | 67 
$ рх (№ + 077 т) D we f es | 15,620 
c Reactance voltsge— R v |. ... | an ө» 3°5 
И | Arm. periph. speed— s, | 11 
|2 | Com. periph. speed - =, 3 33 
= | Arm. turns per pole — T 40 
SN | . 
= 
сз Armature dia. — р 153 178 204 
| | Gross length oe Mes 56 40 32 
* Pole pith — т 40 47 53 
S | DX O, + 077) | 12,850 13,000 14,100 
= | Reactance voltage R v | 40 34 40 
Ш | Arm. periph. speed — 8, | | 10 116 1838 
| & Сою. periph. speed- в, 45 525 6 
8 Arm. turns per pole T | 36 42 48 
8. i“ | 14 | 0 85 0*6 
єз | | | | 
v — — — 
— | | 
cO | Armature dia. — D 204 238 272 
u Gross length — ry! 32 24 lb 
ж Pole pitch 7 40 47 53 | 
GG DX(M-077) 12,240 13,560 14, 950 | 
S · Reactance voltage— в v ` 34, 27 24 
U | Arm. periph. speed — 8. 133 153 175 
|& | Com. periph. speed - s. 8 v3..107: 
$ Arm. turns per pole- T | ... | 48. 56 64 | е7 
$ * | 08 051 034! .. 
5 7 | | | 


various alternative designs. From amongat these we must 
endeavour to select the design embodying a maximum of 
desirable and a minimum of undesirable properties. 


(To be continued.) 


THE AIR OF THE NEW YORK SUBWAY. 


PARTICULABS are given in a paper read by Mr. George A. Soper, 
before the American Society of Arts, of the results of an exhaustive 
investigation into the condition of the air of the New York subway 
before any material change was made in its ventilating arrange- 
ments. The paper was published in the Technology Quarterly, 
Marcb, 1907. 

In a review of the results of tbe investigation, the author states 
that according to usual sanitary standards, based on chemical and 
bacteriological analyses, the general air of the subway was always 
and everywhere satisfactory. According to public opinion, 
however, based on the testimony of the senses, the air was 
everywhere unsatisfactory, especially during the summer months. 
His own conclusion was that the general air, although dis- 
agreeable, was not actually barmful, except, possibly, for the 
presence of iron dust. The strong draughts in winter at tbe 
stations and the lack of sanitary care exercised over the subway 
were, however, worthy of careful consideration. 

The high temperature of the subway was its most noticeably 
objectionable feature. Had it not been for the heat it is probable 
that the other unpleasant features would have failed to arouse 
serious protest. The heat was due to the conversion of electrical 
energy by friction, the amount of heat given off by the passengers 
being so small in compajison +в to be negligible. The heat did not 
indicate that the air was vitiated or stegnant, as was popularly 
supposed. 

The carbon dioxide and oxygen analyses indicated that the 
products of respiration were rapidly carried away. Among the 
2,200 carbon dioxide determinations, most of which were made in 
the subway, no eample of sir was found which contained above 
8.89 parts of CO, per ten thousand volumer, and this amount was 
found under circumstances which must be regarded as exceptional. 

The average excess of carbon dioxide in the subway over that in 
the streets, 1 14 parts рег ten thousand volumes, showed that the 
air was renewed with remarkable frequency ; it seemed not im- 
probable tbat the air of the whole subway waa completely renewed 
at least every half hour. 

The air was best where the subway was most open to the streete, 
and, conversely, it was least satisfactory where the subway was 
most enclosed. More blow-boles would bave greatly improved the 
conditions. The movement of the trains set in motion the essential 
ventilating currents. 

The fact that there were only about half as many bacteria found 
in the air of the subway as in the air of the streets under which the 
subway ran gave ground for the opinion that the bacteriological 
condition of the subway air was satisfactory. Judgment on this 
рош would bave been more conclusive had it been possible to 
demonstrate that no more harmful bacteria existed in the subway 
than in the air outeide. 

The tanitary significance of the characteristic black dust of the 
subway, containing, as it did, over 61 per cent. of metallic particles, 
remained to be considered at the close of the investigation. 

In a further paper, Mr. Soper deals with the health of the 
employés in the subway, this paper, like the former, being 
founded on a report made to the Board of Rapid Transit Com- 
missioners for the city of New York. 

The principal conclusions reacbed by the author, concerning the 
various subjects dealt with in this investigation, follow: — 

The air of the subway, as judged by analyses and by careful 
studies of the health of the men, «as not injurious. The most 
objectionable frature of the air was the dust, which consisted 
chi fly of angular particles of iron It was possible, also, that 
injurious bacteria might sometimes be associated with these metallic 
particles. 

The odour and heat of the subway, althouzh very disagreeable, 
were not actually injarious to health. The strong draughts and 
changes of temperature which occurred at the stations were the 
most objectionable atmospheric ccnditions, so far as health was 
concerned. 

The employés submitted by the company for physical examina- 
tion were a particularly robust lot of men ; a large majority of them 
had previously been engaged in railroading, where capacity to 
do hard manual labour was required. 

There had been very little sickness among the employés during 
their period of subway employment, judging by the accounts which 
the men gave. Careful physical examinations showed that an 
exces-ive amount of dry pleurisy, without pain or other physical 
discomfort, existed among the men. Pleurisy occurred to the 
extent of 53 per cent. among the employés and to the extent of 
141 per cent. amcng persons not engaged in subway work. Upon 
investigation it appeared to have been in no way due to the subway. 
The pleurisy had no visible effect upon the health of the men, and 
was not likely to be injurious to them in the future. 

Congestion and iuflammation of the upper air passages were 
prevalent, due, apparently, more to the previous employments of 
the men than to their present sorroundings. The findings at 
autopsy threw no light upon the p. ssibly evil «ífects of the dust. 
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Iron was found in the lungs of al), Lut to an extent which bad pro- 
duced no evil conse quences. 

It was recommerded that саге should be taken that persons 
employed in the subway were free frcm 1espiratory disease or а 
tendency tcwards it; and that thorcugh physical examinaticns, 
especially of the rerpirstcry spparatus and heart, should be made 
of all employ és when they were first er gsged and at yearly intervals 
subsequently. 

While tbe dust was not proved to have produced harmful resulte, 
sanitary ccnsiderations required that it should be prevented as far 
as practicable from getting into the air. 


NEW PATENTS APPLIED FOR, 1907. 


expressly for this journal by W. P. THompson & Co., Electrical Patent 
gents, 392, High Holtorn, London, W.C., and at Liverpool, to wham ali 
inquiries should be addressed. 


19,148. “Imprcoverrents in ccnduits applicable for electric wiring, water, 
gas, air or other purposes." Н. Fexpizncry, A. PEapLEBURY and Н. Рккріж- 
BURY. August 26th. 

19,185. Improved signal transmitter.” G. Н. Oatway. August 96th. 

19,107. “ Methcd cf msnufactwirg fUr ments fer electric ls mpe.” O. IunAr. 
(Glühlampen Fabrik Unicn" G. m. b H., Germany.) August 26th. 

19,174. Improvements in or conrected with dynsmo-electric machines.” 

J. W. BURLEIGH. August 26th. 

19,180. Improvements in high-tension ignition plugs for internal combas- 
tion engines." R. Есх, W. FAN (EIT snd W. Fawcett, Jun. August 26th. 

19,228. “ Improve ments in ard relating to mariners’ ccmpasses.” W. Wu 

LIAMSON GEBBIE. August 27th. 
19,994. ‘‘ Improvemerts in and relating to mariners’ ccmpasses.” J. С. 
Dossi. August 27th. 

10,284. ‘Cluster lamp scckets." W. FAIRWEATHER. (Benjamin Electric 
Manufacturing Co., United States.) August 27th. (Complete.) 

19,241. In provements in circuit breakers.” J.LrcocHE. August 27th. 

19.244. Рстег stcrage end safety device for elevators.” W. P. Groom. 
(Date spplicd for under Patents Act, 1901, August 3186, 1606, being date of 
application in United States.) August 27th. (Complete.) 

19,274. “Improvements relatirg to receivers ior wireless telegraphy and 
telephony." В. EISENSTEIN. August 27th. (Complete.) 

19,282, “Improvements in apparatus. for strengthening weak current 
impulees, alte: dating currents, and variaticns in current strengths.” A. Porrax. 

August 27th. 

19,491. “Improvements in electro-capillary apparatus." T. M. RIDDELL., 
August 30th. 

19,527. “Improvements in or relating to electric incandescent lamps.” A. W. 
Somers and R. J. CRowLEv. August 3ist. 

19,546. “Improvements in the armatures of magneto-machines.” М. A. 
Copp. August 3lst. 

19,588. Improvement in electrical locking apparatus for railway signalling.“ 
BixMENS Bros. & Co., Ltp. (Siemens & Haleke Akt. Ges., Gei many.) August 

31st. (Complete.) 

19,562. Improvements connected with electric incandescence lamps baving 
holders or su: pe nders for the filaments." DrkuTscHE GAsuLUBLICHT Акт. Gas. 
(Auerges. (Date applied for under Patents Act, 1901, April 15th, 1907, being 
date of application in Geimany.) August 81st. (Complete.) 

19,570. ''Improvements in electricity control relays." С. C. Gn and 
FERRANTI, LTD. August 31st. 

19,577. Improvements in flashing lamps." W. E. Laxe. (A. J. Dove, 
Canada.) August 3lst. (Complete.) 

19,840. Improvements relating to signalling telegraphs.” SIEMENS Ann 
HALS8KE Акт. Ges. (Date applied for under Patents Act, 1901, Decem 17th, 
1906, being date of application in Geimany.) August 28th. (Complete. 

19,948. ‘Improvements in the manufacture of iron or steel by the open- 
hearth process, or in electrical furn&ces" J. FLoHR. August 28th. 

19,868. '"New and improved sanitary mouthpiece for telephcnes, speaking 
instruments and the like." Т. Justin. August 29th. 

19,408. “ Improvements in electrica! signalling systems.” W. V. TuRXER. 

. (Dave applied for under Patents Act, 1901, February 28rd, 1907, being date of 
application in United States. August 29th. (Complete.) 

19,417. Improvements in carbon brushes for dynamos and electric 
motors.” J. STONE & Co., LTD., and E. M. Preston. August 29th. 

19,494. ‘Improvements in or relating to the electrical propulsion of marine 
vessels." Н. A. Mayon and J. Н. Bites. August 29th. 

19,428. Electrical elevated railway.“ A.CarLo. August 99th. 

19,483. Improvement in electric tram and other cars, omnibuses, carriages, 
vehicles and the like.“ Н. С. Woop. August 30th. 

19,447. * Single falling rod electric automatic illuminator and extinguisher.” 

К. W. Moore. August 30th. 

19,468. “Improvements in electric sparking coils with especial reference to 
internal combustion er gines." T. L. Jones. August 80th. 

19,468. “Improvements in rotary mercury interrupters.” G. E. Garrre. 
(Date applied for under Patents Act, 1901, April 8rd, 1907, being date of applica- 

tion in France.) August 30th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


orte eres a 2 F., A doo d pet о Mn, . 
OMPSON Я 0. a ve oe $ 
free, 9d. (in stampe). i ; PUE 


1906. 


ELECTRIC CURRENT INTERRUPTERS. Soc. des Garages Kriéger et Brasier. 8,555. 
i956.) 12th. (Date applied for under International Convention, April 26th, 

ELECTRICITY Meters. Isaria Zihler Werke Ges. 9,148. April 19th. (Date 
applied for under International Convention, April 27th, 1906.) 

ELECTRICAL COMMUTATOR MACHINES. W. G. Schmidt. 10,356. May ard. (Date 
applied for under International Convention, May 8rd, 1906.) 

AN EARTH ANCHOR ков ANCHGRING TELEGRAPH AND TELEPHONE PoLzs, TEXTS 
AND THE LIKE. C. E. Frost. 12,795. June rd. 

ELECTRODE FOR BEFARCHLIGHTS. Geb. Siemens & Co. 19,071. June Sth. (Date 
applied for under International Convention, June 8th, 1906.) 

GaLvVaNio CELLS. K. Ruter. 2,577. February 5th. 


BrAREING PLUGS. A. J. Boult. (L. Macquaire.) 5,899. March lith. 


BTARTING Бжттснив FOR Evecraic Motors. E. F. Moy, P. H. Bastie and Ernest 
Е. Moy, Ltd. 6,809. March Ast. 

ELECTRIC TRANSFORMER Furnaces. E. А. A. Grönwall, A. R. Lindblad, and О, 
Stalhane. 7,791. April 3rd. 

ELxcimic Power Transmission APPARATUS. W. le R. Emmet. 4,990. April And. 

ELECTERO-CAPILLARY APPARATCS. А. Orling. 10,827. May nd. 

Ha DAS дир Connections ror ELECTRICAL Incampuscexcr Laure. W. В. 
Lambert. 17,668. August 4th. 

ErxcTRic Сот-ост Амр Dis1a)suT10N Boxes. G. Scoccimarro. 17,800. Auguset8th. 

METHOD or AND APPARATUS FOR Propucine Rabio-AcrivE Evyrzcrs. H. Lacy. 
18,128. August 18th. 

APPARATUS FOR Transmitting Вукснаскоов AND Equal MovkMEXTS fo A 
DisTANck. Siemens Brcs. 4 Co. and F. Turner. 18,168. August 18th. 

ErxcrRic RaiLwaY SysTems. British Thomson-Houston Со. (C. J. Kintner.) 
18,258. August l4th. | 

Mzaxs rog Pexvanrinc тнк Ввклкіко OP тык Соносостіке Wings oF ELEOTRIG 
Lamps AND ELxcTRiC Fittinas, 8.8. Berry. 18,804. August 15th. 

DEVICES FOR ADJUSTING OR OPEBATING FRON A Distances Srewattine Ротиткви, 
Inpicatons, Contac T ABMS, AND THE Lixz. Deutsche Telephonwerke Ges. 
18,428, August l6th. (Date applied for onder International Convention, 
November 10th, 1905.) 

Сокикстовв For Erectric BarTERIES. H. Sefton-Jones. (Decker Electries] 
Manufecturing Co.) 19.9514. September "th. (Date applied for under 
Rule 5, Patents Rules, 1905, September Tth, 1906.) 

ELE. TROL) TES FOR THE ELEctRO-Deposition OP СоРРЕВ. 8. O. Cowper-Coles. 
20,880. September 18th. 

BiexAL Bren MS ron Railways дир THE LIS. British Thomson-Houston Co. 
(General Electric Co., U.S.) 20,548. September 15th. 

Cramps FoR ATTACHING ANCHOR WIRES OR STRAIN Wines TO Ex Bornic TROCLEY 
WIRES AND IN THE CONSTRUCTION OF ANCHOR Earns ғов TROLLEY WIRES. 
C. Mittelkhausen X Brecknell, Munro & Rogers, Ltd. 21,4€8. September 28th. 

Exactricar LrAkAGE DETECTOR AND ALARM. L. Н. Marlor and W. West. 21,59. 
October 1st. 

Exectro-Macnretic Motors. W. Fairweather. (G. P. Finnigan). 2, ITV. 
October 8th. 

ErkcrRic CaBL&8. S. Faterson ard J. W. Bass. 22,691. October 18th. 

ELECTRIC ORDER OR SIGNALLING APPARATUS. Mechan & Sons, Lad., G. 8. Emith 
and A. L. Anning. 22,946. October 17th. 

RalLwar Trais ELkcTRIC LiGBTING APPARATUS. A.C. Martin and R. H. Martin. 
98,765. October 2£ th. 

Ввсанев AND Вас-н.-Ногрева ғов DyvxAMO-ELECIBIC MacHixmms. F. Н. Loring. 
24,7838. November 5th. 

CONVERTER FOR ALTERNATIXG ELECTRIC Cunrents. F. M. E. Pinot. 94,807. 
November 5th. Date applied for under International Convention, Decem- 
ber 6th, 1906). 

ÜTairGRAPMIC TBANsMIITING Device. I. Kitsee. 27,049. November Wei- 
(Date applied for under Interr ational Convention, June Ast, 1906.) 

ELEC ROMETALLURGICAL Process Fog Extractixa COPPER FROM irs ORES. 
L. Jumau. 27,120. November 2&th. (Date applied for under Inte: national 
Ccnvention, November th, 1906.) 

AGGLUTINANT FOR CONSOLIDATING THE ACTIVE MATERIAL OF ELECTRIC ACCUMULA- 
Tors. Q. Marino and E. W. Barton-Wright. 27,215. November 29th. 

TELEGRAPHIC AUTOMATIC TRANSMITTERS, В. F. Jones. 29, 440. December 24th. 


1907. 


TEBMINALS FOR ELECTRIC ACCUMULATORS, BATTERIES, AND OTHER ELECTRICAL 
APPARATUS. К. R. Smith. 1,034, January 18th. 

Means APPLICABLE FOR USK IN ATTACHING ELECTRICAL MEASURING IxsTRUCMENTE 
TO A SwitcHBoanD. Hartmann & Braun Akt.-Ges. 1,280. January 17th. 
(Date applied for under International Convention, July 5th, 1906.) 

IxwsuLATINO COVERINGS OR EHEAIHIXG FOR Contact КАП, CompucroBs ОР 
ELECTIIC RaiLWAYS Au D THE Like. W. H. Baker. 2,616. January Bist. 

Commutators rox Dynamo- ELECTRIC MacHiNES. Siemens Schuckertwerke Ges. 
4,240. February 20th. (Late applied for under International Convention. 
February 21st, 1906.) 

Ln TaPPERS FoR ELECTRIC Wines. J. Н. Williams. 6,231. March 6th. (Date 
applied for under International Convention, March 8th, 1906.) 

Exectric Lamp HOI DER rog Rapip ATTACHMENT TO Coxpucroms. Н. Magunns. 
6,699. March 20th. (Date applied {cr under International Convention, 
March 20th, 1906.) 

ELECTRICAL BwiTcHES. A. P. Lundberg, G. C. Lundberg and Р. A. Lundberg. 
6,899. March 22nd. 

ELxCTnOD ES FOR SEARCH LiGHTS. Geb. Sicmens & Co. 18,618. June 19th. 
(Date applied for under In ternational Convention, July 18th, 1900.) 


Railroad Electrification. — The American Machinist 


, says that a representative cf one of the great electrical manufae- 


turing companies is quoted by the Wall Street Journal as follows: 
* The question is often asked: ' Why are the railroada not more 
aggressive in respect to the electrification of their terminals and 
suburban lines?’ The principal reason is that the capacity of the 
electric plants is not large enough for the railrcads to y 
adopt electricity as a motive power. It is generally known that 
the electric companies are taxed as it is to the utmost of their 
respective capacities, and could not contract to electrify even a 
small percentage of tLe country's railroad mileage without being 
forced to shut off regular sources of consumption to a large extent. 
Tbie, naturally, would result in disturbing regular channels of 
business There will come a time when the railroads will be 
elamouring for electrical equipment, but before they can be satisfied 
the capacity of the electric plants of the country will have to 
show even larger gains than records over the last several years. 
Suppose that the Pennsylvania Railroad should draw up plans for 
the electrification of its terminals and suburban lines, The amount 
of work involved would represent the entire capacity of any one 
of our three great electric plants for, perhaps, a year. Many rail- 
roads have the question of electrification under consideration, and 
they are watching the experiments of the Vanderbilt lines very 
closely. There is every indicstion of the practical success of 
electric motive power on these lines, which will mark the begirning 
of a new era in electricity." 


THE 


ELECTRICAL REVIEW. 


Vor. LXI. 


SEPTEMBER 20, 1907. 


No. 1,556. 


ELECTRICAL REVIEW. 


Vol. LXI.] CONTENTS: September 20, 1907. (No. 1,556. Б 
age 
The Patents and Designs Act, 1907 ae i A — 445 
Equalisation and Overtime : С - э» . 446 
Electrification of Trunk Line Railways T Ae аан 447 
Copper m ; А is e. 447 
Labour Agitation in Berlin - us sais s *. 448 
Electrical Production of Steel ... .. 448 
Fire and Explosion-Proof Eleotrical Mining Machinery ... 448 
Review of the L.G.B. Departmental Committee's Report 
relating to Electricity Supply Undertakings.— VI. 450 
of Institutions:— 
An Electrically-Controlled n етер E oo 
($2us.) 451 
The Magnetic Character of Vessels... js T . 463 
Experiments on Soldering (й из.) es . 454 
Manchester and Salford Electrical Exhibition, 1608 ss .. 456 
New Electrical Devices, Fittings and Plant Een illus. y ssi .. 456 
Concerning Insulating Varnishes е " e. 457 
Correspondence :— 
Proposed Electrical Exhibition in Manchester ... .. 459 
Co-operation in the Electrical Trade mF: "T .. 460 
Alternator Test on Inductive Load .. t .. 461 
The Draft Regulations of the Home Office ins —. 461 
Drawing-Office Lighting n . 461 
Electricity Supply toa Village "m zaš . 461 
Direct-Current Compensated Voltmeter ios —. 462 
Three Methods of Electric Lighting е9 D. .. 162 
Our Special Issue ... Ж T .. 462 
Business Notes sve ia i vds isi ses wee 462 
Notes “з 880 ve ег m ТА 5 — 470 
Ойу Notes. ssi " is asi РЯ m e. 471 
Market . "ess те 55 ad = *. 472 
Stocks and Shares Же m ei e. 472 
Share List of Electrical Companies 473 


A Method of Determining the Leading ‘Dimensions of Large 
and High-Speed Continuous -Current Dynamos ie) 475 


The Commercial Testing of Series motore Une) s 478 
Reviews Е sae . 479 
Business-Getting for Small Stations “a aise ios .. 480 
Bome American Views on Education  ... 2 e. ^. 481 
The Moore Tube Light (ijus.)  ... m — 482 
Notes upon the New Patents and Designs Acta a . 483 
New Patents Applied For, 1907 . evs .. 484 
Published Specifications ... T tes n is *. 484 
THE 


UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY'S8). 


1907 EDITION. 


H. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
то ВИ OBTAINED BY ORDER FROM ANY KEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE 1—9, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: "Aozzxar, Loxpox.” Code, А В О, 
Telephone Nos. Holborn 988; Central 4495 (Editorial only). 
ALL Letters should be addressed to the Proprietors, Н. Alabaster, Gatehouse & Co. 
ADVERTISEMENT RATES ON APPLICATION. 
The "Electrical an 8 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. - 


SUBSCRIPTION RATES.—Per annum, postage inclusive, in Great Britain, 
198. Canada, £1 18. 8d. To all other countries, 21 10s. 

BIN ING Subscriber n umbers bound, inclu case, for 4s. о volume. 

483858.—OCloth Cases for Binding can be had, prio 6d. each; post free Ss. 9d. 

hold from One to 9 -six Numbers until the volame 

by Binding, oan be had from the Publishers, Price 66., or Free 


reat Britain), ба. ба, 
FORE. GN 4GEN18.— New York: D. Van Нот, Ж. Murray Street. 
© & CHEVILLET, . Rue de la Banque. Berlin: Азина & Co., 18, 
1 Chief Office, London), to be made payable to 
ues an on e D e 
. Ander RR, d, Ludgate НШ, EC i 


THE PATENTS AND DESIGNS ACT, 
1907. 


Тніѕ new Act consolidates the enactments relating to 
Patents for Inventions and the Registration of Designs and 
certain enactments relating to Trade Marks, all previous 
Acts relating to these matters being repealed. The Act 
contains many amendments which will be of the greatest 
value to bona fide inventors, and it also contains new pro- 
visions which protect the public from being blackmailed by 
fraudulent monopoliste. 

Under previous Patents Acta, every application for a 
patent was examined for the purpose of ascertaining whether 
the invention claimed had been wholly or in part claimed or 
described in any complete specification published before the 
date of the application, the search extending back not less 
than fifty years. Since, however, in the case of applications 
made with a provisional ‘specification the filing of the com- 
plete specification might be delayed for fifteen months, there 
might be many anticipations which would not be reported 
by the Examiner because all the prior complete specifications 
had not been published. Тһе new Act now extends the 
field of investigation to include prior cases published subse- 
quently to an application. As a consequence of this, the 
patentee may have anticipations reported to him after his 
complete specification has been accepted, or even after a 
patent has been granted to him. The patentee will be 
required to amend his specification to avoid these antici- 
pations, or, if he refuses to do so, references to the 
anticipating cases will be inserted in his specification by the 
Comptroller, by way of notice to the public. 

Still farther to protect the public against the bogus 
patentee, ample power to revoke patents has been given to 
the Comptroller. Any person who would be entitled to 
oppose the grant of a patent, may, within two years from 
the date of the patent, apply to the Comptroller for an 
order revoking the patent on any one or more of the 
grounds on which the grant of the patent might have been 
opposed. 

The Patents Law, as it stands at present, oe no power 
to refuse a patent, even though complete anticipations have 
been fonnd. The Comptroller can only insert references to 
the anticipating cases. When the new Act comes into force, 
on January 18 next year, the Comptroller will have power 
to refuse to grant a patent when he is satisfied that the 
invention has been wholly and specifically claimed in any 
specification to which the investigation has extended. This 
is an important amendment, bringing our Patents Law 
into line with that of great industrial countries like the 
United States and Germany, and will, no doubt, do much to 
enhance the saleability of patents for genuine inventions. 
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In the new Act, a valuable addition has been made to the 
grounds on which the grant of a patent can be opposed, 
namely, the ground that the nature of the invention or the 
manner in which it is to be performed is not sufficiently or 
fairly described and ascertained in the complete specification. 
The procedure in the Comptroller’s Court has also been 
greatly improved. Witnesses can now be examined and 
cross-examined on oath. For lack of this power in the past, 
much valuable evidence which would have helped the 
Comptroller to arrive at a correct decision on oppositions to 
. the grant of patents has been lost. 

The patent of addition which has been obtainable under 
German and other foreign patents law, will now be avail- 
able to the British inventor. It is provided in the new 
Act that a patentee may obtain a patent of addition for an 
improvement on an existing patent. No renewal fees are 
payable on the patent of addition, which is terminable at 
the same date as the principal patent. 

Important provisions are made for the restoration of 
lapsed patents. Formerly a valuable patent might be lost 
if through an oversight the patentee failed to pay the 
renewal fee in time. A patent thus allowed to lapse could 
only be restored by Act of Parliament. In future the 
Comptroller will have power to restore such patents. 

The procedure for obtaining compulsory licences has also 
been greatly simplified. | 

Perbaps the greatest innovation in the new Act is the 
revocation of patents worked outside the United Kingdom. 
This section will, no doubt, lead to a considerable industrial 
upheaval. Patented articles which have hitherto been 
manufactured mainly or exclusively abroad, will now have 
to be manufactured in this country, or the patents may be 
revoked. . 

It will be interesting to вее what effect tbis will have on 
the price of patented articles. It has been characterised as 
a crude form of protection, and is, therefore, a measure that 
was not to be expected from a Free Trade Minister. Indirect 
benefits may, however, result. 

By Sec. 33 of the new Act, an innocent infringer of a 
patent is exempted from liability for damages. The marking 
of an article with the word “ patent, “ patented ”° or the 
like, is not considered to be sufficient notification of the 
existence of a patent, unless the number and year of the 
patent is given. , 

When an extension of the term of a patent is required in 
the case of inventions taking longer than 14 years to 
develop, it is necessary under the present Patents Law to 
apply to the Privy Council. The procedure is cumbersome 
and expensive. This is greatly simplified under the new 
Act. The patentee will in future apply to the Court pre- 
sided over by a judge specially appointed to try patent cases. 
This Court may grant extensions of seven or fourteen years, 
and may even grant a new patent. In the latter case it 
would appear that a patent may be extended indefinitely, for 
100 years if necessary, so that complete provision is now 
made to protect inventions required for such purposes as the 
12-mile bore-hole contemplated by Mr. Parsons. | 

There are many other valuable rew provisions in the Con- 
solidated Patents and Designs Act, 1907, which we have not 
space to discuss; they are summarised in an article else- 
where in this issue. On the whole, the Act does great 
credit to the President of the Board of Trade, and will 
remedy тові af the meal grievances of inventors. 


commensurate with the increased turn-over. 


EQUALISATION, in one form or another, 

rd ASE has of necessity severely taxed the brain 

um power of the human race.  Inasmuch as 
Overtime. А : 

the universe knows nothing of straight- 


line laws of operation, but proceeds along ‘only imperfectly 


understood cyclical alternations, both man and the lower 
animals practise methods of hoarding food stuffs. This 
instinctive action has become in its final developments the 
keynote for a great part of the work of the engineer. Rail- 
ways, eteamships, granaries and elevators all tend to reduce 
the acutest phases of food scarcity. Reservoirs maintain 
water supplies during arid months. Gas works have large 
gas-holders of varying storage capacity, designed to main- 
tain an even rate of production of a commodity whose 
chief consumption is spread over a part only of the day. 

A striving after equalisation is bulking largely in many 
branches of the engineer's work. Everywhere the demand is 
for the continuous in place of the intermittent. Continuous 
processes of steel production have attracted attention. The 
elimination of the peak-load is the aim of those responsible 
for the operation of electricity supply works ; hence the faith of 
those who still cling to the possibilities of the secondary 
battery; hence also thermal storage to assist the boiler 
bouse, or the fly-wheel converter sets to level out heavy 
momentary overloads on the main generators. The inter- 
mittent is realised as undesirable in every branch of engineer- 
ing, and reserve funds for the equalisation of dividends are 
regarded as sound finance. 

The technical training of an engineer therefore renders 
him especially alert when questions of equalisation arise in 
other spheres of life. With much he must perforce sym- 
pathise when abstract academic questions are propounded. 
But despite his environment and. technical ideals, he cannot 
but realise that when he passes from the mechanieal sphere 
into those spheres beyond the control of either scientist or 
politician, the demands for equalisation everywhere reiterated 
are incapable of being met. The cry for equalisations of an 
economic nature cannot be satisfied. The machine which is 
demanded by this or that militant section of the community 
cannot be made. The fly-wheel has its limitations, and 
while the fly-wheel does help to meet fluctuations, the energy 
supplied to the rim of the fly-wheel bas to be controlled in 
the case of the reciprocating engine by varying the 
supply of steam to the engine. The governor prevents 
racing by cutting off the steam at an earlier period in 
the stroke during times of continued light load; and during 
times of continued overload it cuts off the admission at a 
later period, in order to prevent stoppage. In manufacturing 
conditions, stores of raw, partially finished or finished 
material act as a fly-wheel : but actual production is 
subject to a variable cut-off by reason of the extreme fluctua- 
tions of supply and demand. The ideals of one school: 
of politicians conceive a social machine without a gover- 
nor. For years past trade-union officials bave intrigued 
against overtime, and we have just had the declaration of 
the Trade Union Congress in favour of suppression of 
systematic overtime by the State. 

We do not quite apprehend what is meant by systematic 
overtime. Pursuing our steam engine analogy, we assume 
that their demand means that when the available energy of 
the fly-wheel bas been absorbed—i.e, when stocks are 
exhausted— no automatic expansion valve sball come into 
play to meet a period of overload. Instead, the trade-union 
demand is that more labour shall be employed, i. e., another 
engine shall be started up. The delegate who advanced 
simple arithmetical estimates by way of argument—so many 
men work so many hours overtime, if this were suppressed 
there would be so many more men employed full time—is 
more to be commended for his plausibility than for his 
common sense.  Overtime is an unavoidable necessity, 
bringing to the employer a proportion of profit in no way 
Wages are 


E33 ————— ———. —..—.. r—t— —— — — л миа I TPT SI —— 


Vol. 61. No. 1,556, Виртимвив 20, 1907. THE ELECTRICAL REVIEW. 


447 


paid at an advanced rate, while the output per unit of time is 
reduced. It is more advantageous to the employer to have 
his output constant and only full time worked. 

Overtime in industrial operations is akin to the special 
demands made at times on troops in the field. Should one 
side fail to respond to those demands, arising under abnormal 
circumstances, the victory would go to the side that was 
prepared to make an extra sacrifice. So in -commercial 
spheres, production and consumption can never balance until 
periods of sunshine and inches of rainfall are as constant as 
the threads of a Whitworth bolt, until the yield per acre of 
the world’s cultivable surface is a constant quantity, until 
agricultural science has reached the stage that fertilisation 
maintains the productive power of the soil absolutely con- 
stant. Further, death rates and birth rates would have to 
balance, the amount of machinery to be produced would 
have to balance exactly wear and tear, and metallurgical 
operations must neither be depressed by slow ex- 
haustions of rich ore, nor convulsed by new discoveries 
of ore or methods of treatment. When matters have 
reached such an incomprehensible dead level the State 
may say So many hours shall ye work and no longer.“ То 
demand artificial restriction of the capability to meet every 


varying condition becomes a tampering with the governor — 


gear. True, supply and demand, which control output, 
act irregularly ; bet unless all engaged in an industry recog- 
nise the fluctuations to which it is liable, and meet the peaks 
of such fluctuations by their voluntary extra exertions, com- 
mercial supremacy must pass to those nations that possess 
adequate elasticity. Given success to this demand for the 
abolition of overtime, the next outcry would be for the 
abolition of half or three-quarter time when trade fell off. 
So-called reformers can, perhaps, tell us what will happen 
then. For our own part, we would commend the savings 
bank as the surer remedy, the earnings of the busy period 
meeting the demands of the slack period. After all, this is 
merely a modification of the wisdom of the squirrel, or the 
ant, or the bee, save that these humbler members of creation 
do not garner at the rate of time and a quarter” or time 
and a half in the hours employed in food gathering beyond 
the immediate daily need. 


WHILE we are making time, our 
American confrères are going ahead. 
There is, it is true, no doubt that our 
great railway companies have their eyes 
on electric traction as a possible means of reducing the con- 
gestion of their suburban traffic, but, with the exception of 
the Brighton and the L. and N.W. Companies, we hear of 
no active steps to adopt that remedy. In the States, on the 
other hand, the New York railway companies have not 
hesitated to carry out huge schemes of electrification, 
undeterred by the conflict between D.C. and A. c. systems—in 
fact, they are using both—while the possibility of extending 
the electric system beyond the suburbs to the main lines has 
been seriously discussed. Granted that an immediate change 
is impossible : that conditions are too unsettled for so vast 
an upheaval: and that, as was pointed out in our pages 
last week, the electrical manufacturing companies could not 
possibly cope with the enormous amount of work that would 
be suddenly thrown upon them : these facts, however, do not 
materially affect the main question. No sane man would 
propose anything in the nature of an abrupt change—it 
must be gradual; during the process, evolution will be at 
work, and the best system will force ite way to the front; 
and, lastly, it is not unlikely that when the railway com- 
panies commence in earnest to electrify, as they now build 
their own steam locomotives, 80 they will then build their 
own electrical equipments. © 

At all events, the conversion of the American rail- 
way directors appears to have already made good progress, 
for we learn from the Electrical World that the Southern 
Pacific Co., one of the lines controlled by Mr. Harriman, has 


Electrification 
of Trunk Line 
Railways. . 


appointed Mr. Frank J. Sprague, together with Mr. A. H. 
Babcock (the company's electrical engineer), to inquire into 
the feasibility of electrifying part of the Sacramento division 
of the railway system, and to prepare a general plan of 
electric traction. The section of line in question is described 
as one of vital importance; it is also one of exceptional 
difficulty, for it connects Rocklin on the west, and Sparks on 
the east of the Sierra Nevada Mountains, a distance of 136 
miles, of single track, very tortuous, and afflicted with grades 
from 1} to 24 per cent. The summit is 7,000 ft. above sea 
level, and all eastbound freight has to be raised to that 
height in a stretch of 83 miles of railway. Moreover, there 
are over 31 miles of snowshed and rock tunnel on this 
section, and the climatic conditions in winter are very severe. 

Even with the best types of oil-burning locomotives, the 
heavy traffic is at present maintained only with difficulty, 
and the road is taxed to ite utmost limit. Mr. Harriman is 
known to believe that the increase of the carrying capacity 
of trunk lines can only be solved with the aid of electric 
traction, and it would seem that he has set the electrical 
engineers this exceptionally hard nut to crack with intent to 
test the utmost capabilities of electricity. Not for tHe first 
time does the electric motor come forward to accomplish a 
task which is too hard for steam. It will be noticed that 
the section under consideration is in the neighbourhood of 
San Francisco, and within range of the magnificent water 
powers of the Sierras, which have already afforded scope for 
extraordinary feats of electrical transmission of power. The 
greatest interest attaches to this important step. 

Mr. Sprague, who has hitherto been a strong advocate of 
the direct-current third-rail system, states that he approaches 
the subject with an open mind; he has first to solve the 
question whether the cost of electric equipment would be 
justified by the results—of which, we think, there can be 
little doubt—and he has already commenced work in 
collaboration with Mr. Babcock. 


` 


THE steady decline in the price of 
standard copper has given rise to a 
variety of theories as to the real position of the market. 
The reduction, after a long delay, of the price of electrolytic 
was а concession on the part of the producers, leading to the 
conclusion that they saw no prospect of longer maintaining 
the high prices. On the other hand, we hear constantly 
that the consumer is short, and that the rate of consumption 
has not diminished. One of the principal market circulars, 
that of Messrs. Vivian, Younger & Bond, gives the informa- 
tion that the large producers in America and Europe have 
been holding stocks, and have accamulated a considerable 
quantity, being followed in this respect by the Japanese. It 
is noticeable that Australia is not included in the above 
list. The deduction that the Australians had been selling 
on а market artificially sustained by the States, is, perhaps, 
hardly justified, but the omission distinctly suggests it. 

The position of the opening months of the year appears, 
therefore, to be practically reversed. Whereas until 
recently the consumer was being forced to buy at 
rates enhanced by the activity of speculation, and the 
withholding of supplies, he now finds himself with 
a declining market apparently backed by stocks which 
have been allowed to accumulate. In face of the constant 
decline, he naturally waits for the price to go lower still 
before disturbing the market by anything like large pur- 
chases. This position is commented on by the leading trade 
journals. The Financial Times expresses it as The recent 
decline, while it has apparently induced some of the smaller 
purchasers to reconsider their position, has not, however, 80 
far caused the large consumers to abandon their previous 
attitude." In the same article, an extract from the Boston 
News Bureau states that there are no negotiations in 
progress between the large producers and the large con- 
sumers looking to the establishment of a mutually satisfactory 
price level at which a large business will be done. The big 


Copper. 


PRU ae IS RS 


448 


THE ELECTRICAL REVIEW. [Vol 61. No. 1,556, Бартвмвив 20, 1907. 


producers are not standing together by agreement, and 
neither are the large consumers.” It is easy, therefore, to 
. understand the reluctance of the unsupported consumer to 
disturb a market which may, and often does, on very 
slight excuse, jump in either direction, with the 
chance of being held at a high price by the action 
of а few influential producers. Whichever side 
manages to effect a fresh combination the earlier will 
have command of the situation. Recent indications would 
point to the fact that the producer has the better facilities 
for, at any rate, temporary co-operation than the consumer. 
According to the journal above quoted, it is contended that 
if consumers stand out of the market much longer there 
will be a curtailment of production. The figures quoted in 
support of this theory do not, however, appear to indicate 
more than a flactuation in output due to natural causes. If 
anything like large stocks have been accumulated there will 
be a tendency, in view of the present prices, to economise 
on production for the time being, but the real effect, of this 
would hardly begin to be felt at present. 

The policy of the consumers is evidently, if anything like 
agreement is possible, to continue buying in small quantities 
during the period of depressed prices, retiring from the 
market at once as soon as it shows an upward tendency. 
Continued retention of orders, followed by sudden activity 
when the price is supposed to have touched bottom, will 


naturally be followed by a sharp rise which may once more 
be artificially sustained. 


THE electrical machinery erectors have 
cided, at what is stated to have been a 
mass meeting held in Berlin, at once to 
start a wages agitation. Apparently the scheme has been 
under consideration for some time past, as a programme was 
approved at the meeting for submission to the electrical 
employers in the course of a few days. The principal 
demands put forward are that the working day shall amount 
to nine hours, and terminate by 6 p.m. at the latest, closing 
one hour earlier on Saturdays and two hours earlier before 
holidays; and that when there is a scarcity of work the 
length of the working day shall be reduced instead of 
men being dismissed. It 18 also submitted that the mini- 
mum wage for erectors should be 7°8d. per hour, with 6d. 
per hour for assistants, and that an extra payment of 6d. 
per hour should be made for carrying out work involvin 
danger. The erectors further ask that overtime whic 
cannot be avoided shall be paid for at an increase of 25 per 
cent., night work at an advance of 50 per cent., and work on 
Sundays and holidays at 75 per cent. extra. Double pay is 
demanded for work in mines, and it is proposed that piece 
work be abolished. It is also asked that in the case of 
protracted works carried out abroad, an opportunity and 


funds should be given for enabling erectors to pay a 
visit to their families. 


Labour Agitation de 
In Berlin. 


THE works of the Rochling Iron and 
teel Co., of . Volklingen-on-the-Saar, 
where the electrical production of steel 

has been in progress for about a year, were recently inspected 
by a number of interested persons representing various 
branches of the iron and steel industry in Germany, Switzer- 
land, Belgium, Russia and Japan. The special object of the 
isit was to see the latest type of furnace for a charge of 
8 tons, which has been in uninterrupted working for several 
weeks, and which purifies the liquid charge from the basic 


Electrical Pro- 8 
duction of Steel. 


converter to traces of sulphur and phosphorus. The | 


new furnace is based upon a combination of the original 
kind of Kjellin furnace with various improvements conceived 
and introduced by Messrs. Rochling and Rodenhauser. It 
ів stated in circles associated with the Siemens & Halske Co. 
that a company is shortly to be formed to promote the use of 
tle improved type of furnace. 


E 


FIRE AND EXPLOSION-PROOF ELEC- 
TRICAL MINING MACHINERY. 


By GLUCKAUF.“ 


THERE is ample prosi that, when properly installed, electric 
motors and switchgear are perfectly safe, even in the most 


' fiery mines; at the same time grave risks of explosion are 


inctrred by the installation of unsuitable electrical machinery 
in mines liable to “ fire-damp." 

Switchgear is, as а rule, the worst offender, as there seems 
to be a general aversion to paying for the controlling gear 
some 35 to 50 per cent. of the price of the motors. 

Many contractors pin their faith in (so-called) gas-tight 
switchgear, but in the writer’s opinion such switchgear is 
quite unsuitable for mining work. A defective gland or 
cable packing, a worn controller spindle, &c., may admit fire- 
damp to the inside of the switch or controller case, without 
the most careful examination revealing the defect. The 
writer has seen several instances where, owing to such defecta, 
gas has leaked in; and on the next time of switching on 
or “ off,” the switch case has been broken by the explosion. 
In two cases this occurred in a position where бте-датр. was 
quite unsuspected. 

In this connection it must not be overlooked that many 
of the light gases, such as methane, hydrogen, acetylene, 
&c., will enter a switchbox which is water and even air- 
tight. For instance, ordinary gas fittings, that are quite 
suitable for coal gas lighting, are not suitable for acetylene, 
as the joints, taps, &c., are not ground accurately enough to 
prevent leakage of the acetylene gas. ‘The velocity with 
which a gas will diffuse through a porous material or an 
imperfect joint, varies directly as the difference in preasure 
on the two sides of the opening and inversely as the square 
root of the density of the gas. It follows, therefore, that 
the mixture that diffuses into the switch case may differ 
from, and possibly be more explosive than, the mixture on 
the outside of the case. | 

All underground switchgear should therefore be of the 
oil-immersed type, all contacts being under oil. The same 
also applies to controllers, and these should be arranged in 
a horizontal position, so that there is no need to have the 
joint of the controller lid oil-tight, this joint being kept 
above the surface of the oil. This allows the controller 
contacts to be readily inspected without emptying the oil 
from the case. 

Apart from the explosion-proof advantages of such oil- 
immersed switcbgear, there is the additional advantage that 
the oscillations when switching оп” and “ off cables and 
transformers, &c., are greatly reduced as compared with 
those occurring with air-break switchgear, and the risk of 


. cables being punctured is thus reduced to а minimum. 


Careful oscillograph experiments have amply proved this 
point. If oil switches are fitted with overload relays, and 
for high-tension work such relays are certainly far preferable 
to fuses, the relays should be totally oil-immersed, not only 
as a protection to the insulation, but also as a safeguard 
against dust and dirt affecting the working of the relay. 

Such relays should be capable of being set or adjusted 
without removing the oil; in fact, all parts of either an oil 
switch or a controller should be readily accessible by simply 
lifting the gear out of its oil case, or, better still, merely 
lowering the oil case, and thus leaving all connections undis- 
turbed. The method provided for drawing off the oil from 
the switch case should not be such that it can be tampered 
with, otherwise pitmen may find this a ready way to obtain 
oil for various odd jobs. 

Motors.—The threg-phase system is now almost universal 
for underground work, as continuous-current motors, no 
matter how well designed, are always liable to sparking and 
even “ flashing over on the commutator, especially if over- 
loaded. То avoid any serious sparking three-phase motors 
for mining work should always have at least three 
brushes per slip-ring as obviously otherwise a defective 
brush-contact or broken brush-spring might cause very 
serious arcs to be produced. There is no difficulty at all in 
designing three-phase motors capable of exerting a starting 
torque equal to 23 times the normal full load torque, which 
is ample for any haulage motor. The most trying duty a 
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haulage motor has to face is when several wagons or tubs 
become derailed, and such a motor will be quite equal to 
dealing with any derailment. After all a steam haulage 
engine can only give a maximum torque equal to piston 
area multiplied by steam pressure. 

Motors working in down cast shafte are usually open 
type machines as there is no risk from explosion, such 
motors may also be used in other portions of the pit 
provided that a good supply of fresh air from the “ down 
cast" shaft can circulate through the motor house so as to 
avoid any chance of explosive gas collecting in it. f 

In “return” air ways and “up cast shafts, however, 

there is generally from 8 to 6 per cent. of gas always present, 
and here the motors must be properly protected. Some 
makers merely enclose the slip- rings, but this would obviously 
not afford any protection in the event of, say, a stator coil 
burning out. As a matter of fact, such breakdowns are 
usually traceable to the vibration from the gearing, so that 
a good flexible coupling with rubber (a spring coupling will 
not absorb the vibration nearly so well as rubber, a fact well 
proved in cycle and motor engineering) blocks should be 
used, so as to avoid undue vibration being transmitted 
to the motor. In many instances totally enclosed motors 
are used, so designed as to allow a fresh air circulation, 
and thus avoid any explosive mixture collecting in the motor 
case. ' 
_ The most recent practice is to so design the motors, that 
in the event of any explosion taking place inside the motor 
casing, the flume is prevented from reaching the outside by 
а modification of the safety lamp principle. 

The motor casing, end shields, &c., are made strong enough 
to withstand the pressure due to an explosion inside; the 
air-space being reduced to a minimum so that the cubical 
capacity, and hence the volume of gas that can collect in the 
motor, is kept as small as possible. A series of long, narrow 
slots are provided which prevent the explosion wave igniting 
the outside gas, the cooling surface of the slote lowering the 
temperature below the ignition point, во that all danger of 
the gas in the mine being fired by an explosion inside the 
motor is avoided. ^ Experiments clearly prove that such 
motors can work safely for lengthy periods in an explosive 
mixture much above the limit that would be allowed in any 
mine. They should be blown through with compressed air 
ab least once every day, to prevent any coal dust stopping up 
the openings. Coal dust in a finely divided state and dry 
condition is in itself explosive, and should always be removed 
from any motor. 

Galloway has shown that less than 2 per cent. of fire-damp 
is explosive when mixed with incombustible mineral dust. 
As stated above, the motor case (and also the fastening of 
the inspection covers) must be capable of withstanding any 
explosion inside. 

Taking fire-damp as being mostly carburetted hydrogen 
(CH,) the mixture giving the maximum explosive force will 
be 10 volumes of air to 1 volume of gas, the explosion 
pressure being 210 lb. per sq. in., which, of course, the 
motor case must withstand safely. 

The following table (due to Eithner) gives the explosive 

limits of various gases mixed (by volume) with air :— 


Lower limit. Upper limit. gc 
Oarbon monoxide... e 16:595 7495% 5845% 
Hydrogen ... е ; 945%, 66°40% 57°95% 
Water gas (uncarbaretted) 12°40% 66°75% 54°35% 
Acetylene ... 3°35% 52 30% 48 95%, 
Coal gas 79% 19:10% 11:20% 
Ethylene ... 4:10% 14:60% 10:50% 
Methane 6:10% 12:80% 67095 


The explosive limit and range of exploeibility are influenced 
by various factors, such as the pressure, manner of ignition, 
amount of aqueous vapour present, &c., but the above 
figures are those obtained under equal conditions, and are 
therefore comparable one with the other. Aqueous vapour 
reduces the explosive range, rise in temperature (unless 
accompanied by an increase in the proportion of aqueous 
vapour present) increases it. 

The lower explosive limit denotes the lowest percentage 
of the gas with a mixture of air which will explode when a 
light or spark is applied. | | 

If the percentage of combustible gas in the mixtur 


exceeds the upper explosive limit it will not explode when 
a light is applied, but will burn at the open mouth of a 
vessel as it comes in contact with the outer air, there being 
no tendency to fire back. 

Dr. Clowes gives somewhat different values to Eithner, 
due no doubt to the experiments being made under different 


conditions. He gives— 
Lower Upper 
limit. liinit. 
Hydrogen... is js e 5 72 
Water gas... 62% 85 sa 9 55 
Coal gas (Nottingham) ... . 6—9 29—22 
Methane ... id T 5—6 13—11 


Fire-damp is more or less pure methane (ог carburetted 
hydrogen CH,), but its exact composition varies with the 
nature of the coal (bituminous, &c.) seam, ethane C Ho 
butane C,H,, and other gases being frequently present. 

It is well to be on the safe side, and assume that above 
4 per cent. of gas is explosive. While there are many cases 
where open motors placed in well-ventilated positions are 
perfectly safe, and need only have slip rings (or commutators 
if continuous current motors) protected from dust, it is cer- 
tainly advisable to install explosion-proof machines in 
return air ways and other places very liable to be fiery. 
Enclosed motors are very apt to draw in gas, especially when 
the bearings are worn, due to the partial vacuum in the 
motor-case when the machine cools down after use. Should 
this gas fire the flame would get to the outside by blowing 
off the inspection lids or covers. This point has been dealt 
with somewhat fully, as it is usually totally ignored in text- 
books. The ordinary “ Davy" lamp will not detect less 
than 2 per cent. of fire-damp. 

Motor Controlling Reststances.—These should be very 
amply rated во as to be capable of taking heavy overlohds 
(especially for haulage motors) without overheating. They 
should be oil immersed, oil pumps of ample size being pro- 
vided for circulating the oil throngh the radiators or coolers. 
Such resistances are protected by the oil from corrosion by 
contact with air when heated, and, further, should a resist- 
ance grid break, any sparking would be rendered harmless 
by the oil. The quantity of cooling oil allowed should be 
carefully checked, as by cutting down this item contractors 
can considerably reduce their tender prices to the disadvan- 
tage of the colliery owner, this point being often overlooked. 
Great care should be taken with the oil-cooling pipework, 
joints being as few in number as possible and made with 
lead wire, ав the warm oil will soon soften any red or white 
lead jointing material, and thus cause oil leakage at the 
joints. 

Transformers.—Oil-cooled transformers should always be 
used for underground mining work, as if air cooled they are 
very liable to ingulation troubles due to excessive damp, and 
the burn out of any of the windings would be moet dangerous 
if fire-damp were present. Oil-cooled transformers in the 
larger sizes are much cheaper than air cooled, especially if 
the transformers have water-cooling coils in the upper part 
of the cases. The quantity of oil should be ample to avoid 
a final temperature, when running continuously at full-load, 


.of more than 160? to 170? F., or 70? C. to 76? C. being 


reached. The usual Continental limit of 50° to 60^ C. 
(temperature rise) assumes à maximum air temperature of 
85° C., thus giving a final temperature of 85° C. (or 
185? F.), which is rather high for mining work, 
although the air temperature is seldom so high as 35° C. 
(95? F.). 

Transformer and Switch Oil.—The use of oil insulation 
is regarded by many as introducing grave fire risks. This 
fear is, however, unfounded. No oil can become a fuel 
unless heated to or above its flash point, which is far above 
the temperature that any transformer should ever reach. 
The flash test of any insulating oil should not be below 


185° C. (365° F.), the burning test being at least 700^ C. 


(392° F.). Most samples have a flash point as bigh 
as 200" C. It is very unlikely that a fault in the 


winding would cause overheating sufficient to raise the 
temperature to, say, 180° C. without opening the automatic 
switches. 

A temperature indicator of the fire alarm thermometer 
type could be placed in the upper portion of the oil case us 
an additional safeguard. When heated to abont boiling 
point, oil will give off dense clouds of smoke, and this in a 
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mine would certainly be dangerous, but could be easily 
guarded against by use of such a thermal alarm. 

Insulation oil should be pure unmixed mineral oil 
obtained by fractional distillation from petroleum, and not 
chemically treated in any way whatever. 

Transformer oil should be fairly light in colour and as 
fluid as possible ; switch oil may be darker and a little more 
viscous. 

The oil must contain no trace of either acid or alkali, 
and all moisture must be got rid of by carefully heating to 
about 130° C. before using. Such oil can be obtained 
at from 15d. to 18d. per gallon. 

Oil switches should have the oil. removed and filtered 
occasionally, the switch cases being thoroughly cleansed 
before being refilled. 

In oil switches the constant arcing tends to blacken the 
oil by forming a carbon deposit which should be got rid of 
from time to time by filteration. Oil cases should be very 
well made, the cases being carefully jointed and the joints 
well caulked, as oil will work through the joint otherwise. 
Soldered joints are not satisfactory, as they generally give 
way and cause trouble by leakage after a little time in use. 

From the above remarks it is evident that mining motors 
and switchgear must be carefully chosen, as they have to 
work under quite different conditions to those generally met 
with ; and they can hardly be too strongly designed in 
view of the rough and heavy service they have to withstand. 
The extensive introduction of electricity into mines that has 
taken place in recent years amply proves that when the 
plant is carefully selected it is not only perfectly safe and 
satisfactory, but also a good paying investment, as it tends 
to considerably increase the output of the pit. 


— — 


REVIEW OF THE L. G. B. DEPARTMENTAL 
COMMITTEE’S REPORT | 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS. 


Part VI. (Conclusion.) 


L. CG. B. Standard Form of Abstract of klectricity Accounts 
for Publication by Local Authorities. 


The form of revenue account (II) is most disappointing. 
From the businesslike proposals of the Committee, indicat- 
ing as they do that much consideration and time was spent 
thereon, we should naturally expect to find such proposals 
epitomised in an improved form to that at present in use, 
but the form of revenue account as set out in the report 
indicates hasty consideration, lack of technical knowledge, 
disregard to existing statutory requirements and hopeless 
confusion of ideas. | 

In the first place, even a slight technical knowledge 
would have prevented the glaring error of specifying “ 6. 
Wages аб séafic transformer stations, and **7. (% Repairs 
and maintenance sli, transformer stations.” 

Disregard to statutory requirements is evinced by the 
introduction of repairs and maintenance to “ (d) motors,” 
and “ (е) Stoves and fittings, including wiring installations,” 
into cost of “ Distribution of electricity,” when the L.C.C. 
General Powers Bill, 1906, distinctly ordains that the income 
and expenditure on account of these items must be shown 
separately in the abstract of accounts. 

Although “ boiler fuel and power ” is clearly stated as the 
first item of expenditure, hastiness is shown in making pro- 
vision for only “ (a) coals, &c.," and “ (L) power derived from 
refuse destructórs, &c." when the inclusion of (c) power 
purchased, &c., would have indicated that the Committee had 
been alive to the possibilities of the adoption of practical 
bulk supply systems, not only.in the greater London area, 
but also in the provinces. 

The hopeless confusion of this account is apparent when it 
is noticed that * minimum charges is omitted from the 
Sale of electricity; no provision is made for the %, id 
of current sold; and although departmental supplies of 
current must be shown, this differentiation is not required 


when dealing with “works executed for customers and 
goods sold.” On the debit side we find salaries in five 
distinct places which is quite unnecessary, and many of the 
definitions are absurdly long. | 

We fail to understand the meaning of the foot note “ *1 
to 7. Transforming at generating stations is to be treated as 
generation; transforming elsewhere, as distribution." If 
the соз! of transforming only is intended, we consider the 
foot note unnecessary as “ (3) Wages at works" and '*(4) 
Repairs and шашпаш.” “() Engines, 
machinery and plant " includes such cost at the. generating 
station and ** (6) Wages at s/a/ic transformer stations, and 
* (7) Repairs and maintenance () s/a/ir transformer stations 
includes transforming in distribution costs. But if the cos / 
of transformation is intended, and we rather think a furtive 
idea to this effect lurked in the brains of the compilers of 
this form of account, then no provision has been made for 
the inclusion of the same. It is quite feasible, and probably 
the more accurate system of accounting, to charge the 
whole of the units generated to generation, distribution and 
management, in the proper proportions debitable thereto at 
running cost, and if the L.G.B. Committee intend this 
revision in the footnote referred to, we think it will be the 
means of drawing attention to a source of considerable un- 
necessary waste of energy by many undertakings, and greater 
efforts would be made by engineers and committees to 
reduce this expenditure if stated annually in the accounta in 
terms of £ s. d. 

We consider that this account should be a true record of 
the expenditure and income on account of the supply of 
energy only, and that all foreign matter should be treated 
separately, and suggest that the following suggestions should 
have consideration in the proper quarter before the proposals 
contained in the report become obligatory. 

Dr. 

1. Boiler fuel and power.—(^) — Tons — cwt. — qr. — 
Coal, including dues, carriage unloading, «е. ; (6)—lbs. — 
Steam from refuse destructors, &c. ; or (/)—U' nita generated 
from destructors, «с. ; (¢)—Units, power purchased. 

If the recommendation embodied in paragraph 76 is to 
be practicable, these particulars are necessary for purposes of 
comparison. 

2. (4) Running stores: (L) water. 

There is nothing more ludicrous in the present form of 
accounts than the formula oil, waste, water and engine 
room stores," The boiler house is completely overlooked, and 
іп most engine rooms waste is never used. Surely “ stores ` 
or * running stores is sufficiently comprehensive to ensure 
correct allocation. It is, for purposes of comparison, desir- 
able to separate water from stores.“ 

3. Wages at works.— Salaries shonld not be included. 
The station superintendent or resident engineer is of sufti- 
cient importance to be included in the management staff, 
and, with undertakings whose magnitude does not admit of 
the employment of a constructional engineer, part of the time 
of the former official is spent in supervising extensions, and 
is chargeable in the general charges specified in paragraph 
53 ; and as these general charges are creditable to manage- 
ment, it is evident that the debit should be made to the 
same account. 

4. Repairs and maintenance, viz.: (a) Buildings; (% 
Engines, boilers, machinery and plant. 

We prefer the old method of separately stating the cost of 
repairs, again for the purpose of comparison, one year with 
another. Plant should not include repairs and maintenance 
of tools, which similarly to supervision is included in general 
charges and is, therefore, debitable to management account. 

5. Salaries of Outdoor superintendents and inspectors. 

The remarks to item 3 apply also in this instance. 

6. Wages at static transformer stations. 

Should read wages at transformer and sub-stations. 

7. Repairs and maintenance, viz., should read as follows : 
—(«) Transformer and sub-stations; (b) Mains; (с) Ser- 
vices (why are House services only specified ?) ; (4) Meters 
and other apparatus on consumer's premises. 

Motors, stoves and fittings, including wiring installations 
should be debited to a separate account, and the revenue 
derived from the same credited thereto, the balance to be 
carried to net revenue account III. 

8. Attendance and maintenance.of public lamps ; and 


boilers,. 
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9. Works executed for customers and goods for sale should 
be debited to a private works account. The general charges 
applicable to this class of work should also be debited and 
credit taken in management account, whilst the balance 
should be carried to net revenue account No. III. Depart- 
mental accounts should be separately stated, so as to show 
that profits are not being inflated at the expense of the local 
authority generally. | 

10. Rents, wayleaves and easements.— The net amount 
only should be here shown, all rents, &c., receivable being 
credited in general ledger, and not, as stated in the form of 
accounts, shown on the credit side of the account. 

11. Rates and taxes. 

12. Salaries (all salaries should be included). 

13. Central establishment charges. 

14. General establishment charges.—Under this heading 
should be included repairs and replacement of tools, sick and 
holiday pay, &c., and credit taken for establishment charges 
debitable to capital and private work. 

15. Printing and stationery. 

16. Advertising. 

17. Law charges. 

18. Insurances and compensations. 

What distinction can there possibly be between (16) 
„Other establishment charges and (19) ** Miscellaneous ” ? 

19. Allowances to officers and servants.—This item, 
under the heading of Superannuation, is a welcome indica- 
tion of a general raising of the municipal service to the 
level of the Civil Service, and this is, we consider, as it 
should be. 

Cr. 

l. Private lighting supplies.— Quantities of current sold, 
and the various prices obtained, should be shown. 

2. Power and heating supplies.—Quantities and prices at 
flat rates: number of kilowatts at rental rates; and quantity 
of current at average rate. | 

3. Bulk supplies.—Quantities, rates and rentals to be 
inserted. 

4. Tramway supplies.—Quantity and rate to be inserted. 

5. Public lighting supplies.—Quantity and rate to be 
inserted. f 

6. Minimum charges. 


т. Meter rent&.— Total income in respect of electricity 
sales. 


the above items separately, and not in bulk, as recom- 
mended, whilst bad debts should be debited to Net Revenue 
Account No. III. 

By following the above system, it will be possible 
to ascertain the net average prices obtained under the 
various headings, and also the net total average price. 
Under the first three heads, by stating as we suggest, it 


would be possible to detect preferential rates, which is of 


great importance. 
The suggestions made in regard to Revenue Account II 
would alter to some extent the form of Net Revenue Account 
. ПІ, otherwise we have little comment to make upon the 
latter. It is, perhaps, a happy augury that provision for 
bank interest is made on the credit side of the account only, 
and if the redemption fund, sinking fund or loan fund, and 
reserve fund are of adequate proportions, a renewals fand is 
hardly necessary. 

V. Renewals Fund.—This, as stated above, is unnecessary, 
and, according to existing statute, illegal. | | 

VI. Reserve Fund.—Provision is made on the credit side 
for * Dividends on Investments.” When the extent of the 
fund reaches the statutory 10 per cent. of capital expendi- 
ture, such credite would be illegal. The best course to 
adopt, in our opinion, would be to credit Net Revenue 
Account III with all dividends from investments on account 
of reserve fund. | 

VII. Capital Account.—Distributing machinery should 
be separated from generating machinery. Mains should be 
separate from services (in the metropolitan area mains have 
been assessed at 30 years’ and services at 12 years’ life 
respectively). Meters and indicators should be stated, 
instead of meters and terminal boxes ; the latter, which we 
take to indicate fuse boxes or cut-outs, being included in 


“ servi 


VIII. Balance-sheet.—It is unnecessary to re-state the 


Discounte and other allowances should be deducted from 


whole of the capital assets as set out in this form of account, 


and we think that it is obviously advantageous to divide 


the balance-sheet into capital and revenue so as to show the 
balances in favour or against each division. 

In conclusion, we trust that our comments upon 
the whole of the report will receive proper consideration 
when the recommendations contained therein come up 
for decision. We have endeavoured to review these 
recommendations iu a manner which we think will be cf 
ultimate benefit to the undertakings controlled by local 
authorities, and hope that, those interested in the manage- 
ment of such undertakings will appreciate our comments 
from this point of view. A final suggestion to the Local 
Government Board is that, whilst giving full consideration 
to expert evidence from the accountancy side of the 
question, it should endeavour to obtain and consider the 
views of those interested in the technical and administrative 
work of municipal electricity supply. 


PROCEEDINGS OF INSTITUTIONS. 


An Electrically-Controlled Single-Lever Testing Machine. 
By CHARLES E. LABARD. 


(Abstract of paper read before the INSTITUTION OF MECHANICAL 
ENGINEERS af Aberdeen, July, 1907.) 


Амома the recent additions to the equipment in the Mechanical 
Engineering Department at the Northampton Polytechnic Institute, 
London, is the latest of Mr. J. Hartley Wicketeed’s testing 
machines, as supplied by Messrs. J. Buckton & Co., of Leeds. 

This machine is quite a new departure in many of its arrange- 
ments, and has given very satisfactory results in testing. 

The remarkable control obtained in this machine for torsion, as 
well as the more usual testa of tension, compression and bending, 
is due to the use of two electric motors with wide speed ranges, 
the high range in the rate of straining by hydraulic pressure, and 
the fact that the handle and other adjustments are controlled fron 
one position. These and other special features, together with an 
efficient chronograph for indicating the time intervals during 
straining and loading, will, the author believes, enable fresh 
investigations on the strength and properties of material to be 
carried out. The machine is undoubtedly an advance on anything 
previously accomplished in connection with testing machines of 
the same type. 

The machine is one of Mr. Wicksteed's vertical single lever 
machines with a low lever ratio, satisfying in every respect the 
requirements of the Board of Trade. A maximum stress of 
150,000 1b. can be impressed on the specimen for tension, compres- 
sion and bending, while torsion tests can be made on short speci- 
mens up to a moment of 400,000 inch- Ib. 

The poise-weight, which can be given two values, is under 
electrical control in either direction, or hand-driven when 
required. The straining for tension, compression and bending is, 
as usual with these large machines, effected by hydraulic pres- 
sure, while for torsion the twist is put on by means of an electric 
motor. 

The power for straining in tension, compression and bending, is 
applied through an inverted hydraulic cylinder with an enlarged 
end on the ram, forming a piston moving in the cylinder under hydrau- 
lic pressure. The diameter of the piston is 17 in., and of the ram, 164 
in. There is, therefore, an annulus of a 4 in. on the under side of the 
piston. The straining is effected by the water-pressure acting upon 
the top of the piston; the total resultant pressure on the top of the 
piston can be increased up to 150,000 lb. The return stroke of the 
straining ram is effected by the water-pressure in the annular spa. e 
between thé piston and the trunk of the ram, lifting the ram and 
forcing the water in the top of the cylinder through the exhaust 
the exhaust-valve being open. 

The rate of straining can be controlled over a wide range. The 
maximum straining rate is about 30 in. per minute with very light 
specimens, and about 12 in. to 15 in. per minute with the largest 
specimens when testing to the full capacity of the machine; this is 
an exceptionally wide range as compared with that usually obtained 
from many other testing machines. 

The method of applying the load is by means of a double-armed 
steelyard of cast-iron and a travelling poise-weight, which may be 
given two values, with the addition for heavy testing of suspended 
weights upon the end of the beam. | 

The movement of the poise in both directions is effected either 
by band or by means of an electric motor, which can be thrown 
in and out of operation at pleasure. Figs. 1 and 2, p. 452, represent 
these two methods of actuating the poise. By reference to the 
illustration, it will be noticed that the handle transmission from 
the vertical spindle is through a pair of bevel wheels а and b to the 
motion shaft c, which is geared by three equal spur-wheels, 4, с 
and / to the screw driving the poise-weight. The double Нооке 
or flexible joint À between the horizontal shaft and the first gear 
wheel d carried by the movable beam, is shown on the rigbt-hand 
view to the left of the solenoid brake 4, to which reference will be 
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made presently. The hand-wheel / can be put in and out of gear 
with the vertical spindle by means of a sleeve n sliding on the end 
of the spindle underneath the handle, this arrangement being con- 
venient when it is required to drive the poise-weight by means of 
the electric motor. The shunt-wound electric motor, which is on 
the top of the gear-box, carried by a bracket from the main 
standard of the machine, develops 1 н.р. at 1, 200 в.р.м., and has а 
variable speed down to 600 B. P. xx. 

The speed variation is obtained by means of a variable adjust- 
ment consisting of a twelve-point resistance-frame in the shunt 
field of the motor. It is thus possible to obtain a speed variation 
of 2 to 1 and a step-by-step variation of speeds between these 
limits either on the forward (or loading motion of the poise- 
weight) or on the return of the poise: but by means of the gear o 
and double conical clutch р shown in the right-hand view, fig. 2, a 


extreme left, which brings the clutch into gear with the backward 
driving-wheels. 

For continuous and steady testing, the movementa of the poise 
should be effected automatically, and in this machine considerable 
ingenuity has been shown in arranging for an automatic control of 
the poise-weight. In addition, it is of the highest importance that 
during the process of testing the poise-weight shall instantly be 
brought to rest when the positive end of the steelyard approaches 
the bottom stop; that is, the poise-weight must not overrun its 
correct position on the scale. Both of these difficulties have been 
successfully overcome; the firet by means of a magnetic clutch and 
an automatic make-and-break controlled by the rising and falling 
e steelyard, and the second by means of a solenoid or magnetic 
brake. ; 

The details of the magnetic clutch are shown in fig. 3. The 
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Fic. 3.— DETAILS оғ MAGNETIC CLUTCH. 


quick return at double the speed of the forward motion can be 
obtained, so that the two ranges of speed of the poise-weight as 
between the slowest motion forward and the quickest motion back- 
wards is as 1 to 4. 

By referring to fig. 2 it will be seen that a small pinion у on the 
motor spindle gears with a wheel r eight times its diameter on an 
intermediate shaft s, and that this motion is transmitted through 
another train of wheels ¢ to the shaft c connected to the first gear- 


wheel d on the steelyard. For the reverse motion of the poise the ' 


clutch is thrown over to the extreme right, во as to engage with 
one of two equal toothed wheels on the intermediate shaft s, the 
other wheel v being attached to the bracket w, carrying a spindle 
from which a 2 to 1 transmission by the motor is effected. A 
convenient handle control z for throwing the clutch in and out of 
gear, is supplied just above the ordinary handle control for the poise. 
A vertical spindle y passing up the supporting bracket z and connected 
at its upper end with а bell crank lever ‚л and small worm and nut, 
enables the clutch to be readily connécted with either the forward 
or backward drive. The handle regulator referred to has therefore 
three distinct positions :—(1) The neutral position, when the clutch 
is out of gear with both the forward and backward driving-wheels ; 
(2) the position to the extreme right, which brings the clutch into 
gear with the forward driving-wheels; and (3) the position to the 


clutch is arranged in connection with tbe larger bevel wheela 
shown in figs. 2 and 3, fixed on to the horizontal shaft c trans- 
mitting motion to the poise. When the steelyard is floating, the 
electrical circuit round the windings J of the clutch is closed, 
making the clutch a powerful electro-magnet firmly gripping the 
large bevel-wheel a, and transmitting motion from the motor, 
through the gear wheels to the screw actuating the poise; but 
when the steelyard approaches the bottom stop (as when falling) 
the clutch circuit is broken by short-circuiting across the ter- 
minals1 and 2, fig. 2, of the make-and-break connected with the 
beam, the current being then run entirely through the resistance. 
As soon as the lever again rises or approximates to the bori- 
zontal, the clutch circuit is closed and the. motor again drives 
the poise forward or backward as the case may be. It will be 
observed that by means of the magnetic clutch, the make-and- 
break and the resistance, the motor is kept constantly running 
throughout the test, and, indeed, it is important that this should 
be the case. The solenoid brake р, fig. 2, comes into action when 
the clutch circuit is broken. Fig. 2 shows the wiring to the 
solenoid & from the terminals З and 4 of the clutch circuit. The 


solenoid brake consiste of a pulley B, mounted on the horizontal 


spindle c which transmits the motion to the poise, and round which 
is fitted a special form of strap р operated by the solenoid & at 
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the top. As soon as the clutch circuit is broken (and with it the 
solenoid circuit), the soft iron core which is attached to the strap 
is released, and in the act of release puta the brake on the wheel, 
thus ensuring that the poise-weight is stopped dead at the instant 
the beam falls below its proper position.. The brake is auto- 
matically released on the lifting of the beam and completion of 
the clutch circuit. The special function of the solenoid brake is 
to prevent the poise-weight over-running its true position at any 
stage during the loading or at the sudden fracture of the specimen. 
While the clutch is in operation the speed of the motor can be 
varied, as already pointed out, from 1,200 to 600 в.р.м., so that 
with the wide range of variation in the time-rates of straining and 
loading, the macbine has a greatly increased value as an instrument 
either for research work or rapid commercial testing. 

The autbor of this paper has been very much impressed with the 
wonderful control and steadiness given by this machine throughout 
the plastic stage of tests on ductile materials. The quick return, 
which can be put into operation almost instantaneously, is especially 
useful when themaximum load is reached. The higher speeds given 
by the motor to the poise-weight are much greater than could 
poesibly be obtained by hand in the usual way. 

It will be noticed by reference to fig. 2 that the scale and pointer, 
showing the magnification of the movement at the end of the 
steelyard, is directly in front of the operator controlling the handle 
movements, so that it is not necessary to watch the movements at 
the end of the beam. 

Reference has already been made to the importance of arranging, 
as far as practicable, for the handle and other controla to be worked 
from one position. In the machine described in this paper no less 
than a dozen handles, controllers or levers can be operated from one 
position. This, the author claims, is a very remarkable achievement 
in itself. 

The machine is arranged for testing specimens in torsion up 
to a twisting moment of 400,000 inch-lb. This is considerably 
in excess of anything that has previously been done in connec- 
tion with machines of a similar size. A 34-in. specimen of mild 
steel up to 15 in. long can readily be tested to destruction. 

The torque on the specimen is given by the product of the ecale- 
reading indicating the position of the poise on the steelyard, into 
the 4-in. distance between the main knife-edge of the machine and 
the knife-edge carrying the direct straining mechanism for tension 
and compression. 

The large spur-wheel through which the torque is applied is 
graduated over the full circle to indicate ita angular motion, and 
this motion can be conveyed through two wheels and a small 
pulley geared up to the outer socket to the autographic recorder; 
this recorder is positively geared to the poise on the steelyard, 
so that both the torque and twist are registered autographically 
as the test proceeds. Special instruments are provided for attach- 
ment to the specimen for the measurement of the elastic strains. 
The chronograph with tbe autographic recorder gives the intervals 
of time, torque and twist rates, at which the angular movement 
takes place. 

An electric motor of 14 B.. p. is used for driving the gearing by 
means of which the twist is applied. 

The variable resistance which is applied in connection with the 
electric motor, together with the change of speed given by means 
of stepped cones, enables the rate of straining to be altered not 
only to a nicety on a fine adjustment, but also quickly over a 
wide variation. The result is that a most efficient control is 
obtained on the steelyard when a test is in progress. The specimen 
can be twisted at any rate from one-tenth of a turn per minute to 
one turn per minute, thus giving a range of 10 to 1 on the time rate 
of twisting. 

Two special features stand out prominently in connection with 
the torsion apparatus, that is, (1) Tests to destruction can be 
carried through in a small fraction of the time that would be 
required by the more usual methods. (2) By using the speed 
regulator for the poise-motor in conjunction with the regulator for 
the torsion motor, the steelyard can be brought to and maintained 
inan almost stationary position during the plastic stage of a test on 
good ductile material. 

The torsion gear is also provided with square ends and winch 
handles for hand adjustment or twisting. These handles are, 
however, only used in testing the specimen up to and well clear 
of the elastic limit, the angular movement being comparatively 
small until the limit of elasticity is reached. The handles are 
hus removed and the straining i8 effected by means of the power 
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The Magnetic Character of Vessels. 
By Сарт. W. BanTLING, I. N. R. 


(Abstract of paper read before the N.E.C. INSTITUTION OF 
ENGINEBRS AND BHIPBUILDEBS on May 24th, 1907.) 


Durme the construction of the steamer Thueringen at Bremen, 
the writer had the opportunity of taking & number of observations 
with a view to obtaining actual quantitative measurements of the 
effect of various influences on tbe standard compass. The results 
of the experiments show very clearly the typical development of 
the ship’s magnetism. 

A bar of iron hanging in the magnetic N. and 8. direction, and 
given the proper inclination for the latitude (say about 68°), will 
become magnetic after a certain time; reversed it will lose the 
magnetic power; but if the bar be hammered while in its firet 
position it will retain this magnetic power even if reversed, but 
will lose the power on being hammered sgain in the reversed 
position. Considering a ship as a great magnet, we applied the 


. Before, while on the berth, it was S. 53° E. 


aforesaid theory to the steamer mentioned, only the magnetic 
axis was not parallel with the keel. 

The Thucringen ів a cargo steamer 131 metres long, of 16 metres 
beam, and 10 metres depth. The direction of the building berth 
whereon she was built is S. 53:3? E. The circumstances were very 
favourable from the experimental point of view. Owing to a strike 
of riveters, the whole ship was completely plated and all bulkheads 
and decks built in, while only about 5 per cent. of the riveting was 
finished (exclusive of the double bottom). The first experiment 
was made 10 weeks after the double bottom was built and riveted. 
The first measurement showed 25 per cent. to be the polaric power 
of the ship; the direction was nearly opposite to the horisontal- 
magnetic power of the earth. The vertical power was increased by 
33 per cent. of the vertical-magnetic power of the earth. A month 
later about 40 per cent. of the riveting was completed, and the 
process of induction had oonsiderably advanced, to about 34 per 
cent. Again, a fortnight later, 60 per cent. of the riveting being 
finished, the induction was proportionally increased. 

By the time the Thuerinyen was ready for launching the ship 
was a magnet of considerable power—namely, about 57 per cent. 


. of the horisontal-magnetic power of the earth. The vessel, after 


launching, was swung and placed as near as local conditions 
would permit, in the opposite direction—namely, N. 32° W. 
The success of 
this messure was perfect, the magnetic power decreasing 
from day to day, but considerably quicker than it had 
increased ; after 20 days it was only 15 per cent. of the earth 
power. Compared with this turning of the vessel, the addition of 
the funnel, masta, engines and boilers had only a very small 
influence on the ship. The magnetic conditions proved to be very 
satisfactory for both the compasses on the flying bridge; thc 
Thueringen went to sea without & compensating magnet for tho 
standard compass and with only one compensating magnet for the 
Steering compass. The deviation of the standard compass after the 
trial trip was N. = + 5° (E.), Е. = + 7° B. 

A second ship, nearly a duplicate of the former, was afterwards 
built on the same building slip in nearly the same time. The 
magnetic conditions were found practically similar, the ship's 
polaric magnetic power being 59 per cent. of the earth's power 
on the launching day. This vessel was not swung and her head lay 
S. 31:3! E. during completion and outfit. The magnetic power 
continuously increased after launching, a maximum value of 
68 per cent. of the earth's power being reached when the ship was 
ready for sea. The deviation of the standard compass, without any 
compensating magnets, was N. = + 22°(E.), E. = + 56° (E). Ав 
& result of the above, seven compensating magnets had to be put in 
the compass, considerably lessening the most valuable quality of 
the compass needles, namely, the strength of the horizontal power in 
pointing to the magnetic north. The conditions on plain cargo 
boats are very simple, but become more complicated on passenger 
vessels with many decks and closed steel bridge houses. It may be 
added that the rails of the flying bridge of the Thueringen were of 
galvanised iron, except two small sections 6 ft. long, one imme- 
diately in front and the other immediately abaft of the compass. 
In the second ship (having the greater deviation) all the rails 
within a radius of 10 ft. were of brass and teak in order to improve 
the compass, 

All horizontal bars (both longitadinal and athwartship) under- 
neath the compass have a weakening effect on the horizontal polaric 
power of the instrument. In steam vessels the material near the 
compass to be taken into consideration consists mostly of horizontal 
steel bars. It is evident that the power of a compass on a steel 
ship is always smaller than on shore. The influence is not the same 
on all compass pointa, it is mostly stronger on E. and W., on account 
of the greater proximity of the induced poles in the athwartehips 
direction, than on the N. and B. course. 

If the horizontal power on shore z H be taken as unity, the 
horizontal power on board will be = À X H, being a coefficient 
varying with the local conditions of the compass position. On a 
normal merchant steamer the coefficient ^ is usually about 0:8; 
that is, the polaric power on board is eight-tenths of the polaric 
poweron shore. In the conning towers of some men-of-war it does 
not exceed 0:3; such a compass is of no use at all. In general, the 
greater A, the better the compass position. 

The simplest and best solution of the compass question would be 
to use unmagnetic material for the ship; cost price, about £100 per 
ton. We have used unmagnetic nickel steel in our newer ships in 


' the near vicinity of the standard compass with good results, the alloy 


containing 23 per cent. of nickel. 

In one of our large vessels now building, we have interrupted ali 
the horizontal steel in the deck under and above the compass and 
replaced it with 6 ft. of nickel-steel bars containing 23 per cent. of 
nickel. From the experimenta on this ship the writer hopes to arrive 
at a à of from 0:9 to 0:95, an improvement of probably about 15 per 
cent. 

In the discussion, Mr. J. W. GLIE said that the Liverpool 
Underwriters’ Association in 1870 suggested that a ship, when 
launched, should be fitted out with her head in the opposite 
direction to that in which she had been built. It was better, when 
arranging a position for a standard compass, to aim at preventing 
the deviation changing, rather than at merely increasing the 
directive force. The art of compass adjustment, largely through 
Lord Kelvin's practical application of scientific principles, had 
advanced very greatly during the last few years, and very few ships 
left the Tyne with а directive force in the position of the standard 
compass much under 9. Several times after adjusting the com- 

of the s.y. Midnight Sun previous to sailing on the first trip 
of the season, they found the deviation changed and allowance had 
to be made. It occurred to him that if after putting her in the 
dry dock, she was moored head down the river the last few days 
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before sailing, instead of bead up, they would overcome the trouble. 
This was done, and for several years there bad been no change such 
as was experienced at first. 

Col. R. Saxton нти said he bad always understood that steel 
or iron in a horizontal position had not nearly so much effect on the 
compass as when in tbe vertical position, and therefore if they 


could do away with the vertical pillars or stanchions in the neigh- © 


bovrhood of the standard compass, horizontal steel or iron did not 
matter very much. 

Other members also spoke, and in his reply to the discussion, 
Captain BaARTLING said that the magnetism which appeared, if the 
ship was steering the same direction for a long time and suddenly 
changed the course considerably, was induced magnetism, and the 
ship would always lose it again after a few hours on the new course. 
This induced magnetism would always appear, and ship captains 
must give it very careful consideration. 


EXPERIMENTS ON SOLDERING.” | 


A Contribution to the Testing of Materials, by Aporr LIPPMANN, 
Cologne. 


* 


In due appreciation of the importance of good and durable joints in 
heavy - current electrical work, the present Rules of the Verband 
Deutscher Elektrotechniker contain a definition the phrasing of 
which is open to contention. It runs :— 

Sec. 26 (7).—“ For the purpose of soldering, no soldering 
materials may be employed which attack the metal." 

Weber's explanation is:—'' Resin can be suitably used ая а 
soldering material, but on no account may acids be used." 
(Erliuterungen zu den Sicherheitsvorschriften des Verbandes 
Deutscher Elektrotechniker," 1906, p. 111, footnote 8.) 

Although this only states that acids should not be used in 
soldering, one can, perhaps, detect in it tbe reason for the quite 
recent introduction for electrical purposes of a number of soft 
solders, whose complete or total freedom from acid," as com- 
plying with the rules of the Society, is put forward as a special 
advantage. 

The endeavour to simplify tbe process of soldering and effect 
economy in material is, without doubt, justified, in view of the by 
no means inconsiderable items of expenditure for soldering material 
to be met with in the erection account of the contractor. There 
appears, however, to be no justification for the endeavour to 
infer from the quoted explanation that a flux must be completely 
free from acid in order to conform to the Society's Rules. Apart from 
the fact that the proper action of soldering is, perhaps, dependent 
on the influence of the acid, such an interpretation also leads to 
inconsistencies, for it will be shown later that a solder which gives 
a distinct acid reaction with litmus nevertheless contains far less 
acid than resin. In arriving, therefore, at the just estimation of 
the acidity of a flux, it should not be overlooked that resinous 
bodies themselves are by no means free from acid. 

In the following will be found some investigations on the degree 
of acidity of fluxes and the resulting effect on metals. It will 
then be shown in addition to the experiments on solders published 
by Dr. M. Corsepius f how far mechanical experiments (tensile 
tests) and electrical experiments (resistance measurementa and 
load tests) are suitable for deciding the quality of solders. And, 
finally, from the described experimental results deductions will 
be developed which can become matters for consideration in test- 
ing soldering materials. 

To form & true estimate of the part played by tbe acid, it is 
necessary, in the first place, to investigate the process of soldering 
itself. Soldering is the art of firmly uniting two pieces of metal, 
hy applying a metal or metallic mixture—the solder—of a 
lower melting-point than the metals to be joined, in the molten 
state. The union is the more intimate the closer the relation- 
ship of the soldering metal to the metals to be united, a fact which 
is decisive in the selection of the solder. 

To make a good soldered joint it is essential that the soldering 
material be made sufficiently fusible, and that the surfaces to be 
soldered be thoroughly clean and metallic, and during the solder- 
ing process be protected against oxidation. Metallic and clean 
surfaces can be produced by mechanical means (filing, surfacing, 
acraping), or by chemical means (dipping, etching). | 

According to Schlosser} soldering materials can, in general, be 
divided into four groups according to their activity :— 


LÀ 


Group I.—SoLpERING MATERIALS WHICH EXCLUDE AIR. 


Here, the substance used with the solder is solely for the purpose 
of preventing the access of air to the metal surfaces which have been 
previously polished by filing and surfacing, i.c., of preventing 
oxidation. Strictly speaking, clay is the only substance which can 
be mentioned as capable of entirely excluding air, but ite application 
is only considered in rare instances and for coarse soldering. It is 
true that borax also possesses the peculiarity of forming when 


From the Diektrotechnische Zeitschrift. Published by Julius 
Springer, Berlin. | 


+ "Verhandlungen des Vereins zur Befiirderung des Gewer- 
befleisses.“ 1906, and“ Z. d. V. D. I.“ 1907. Мо. 23, p. 906. 


. E. Schlosser, Das Löten," Wien, 1905. Hartleben. 


molten a vitreous layer which shuts out the air; as, however, this 
soldering substance, in addition, acts us an oxide solvent, it is placed 
in Group II. 


GROUP II.—SoLDERING MATERIALS WHICH Аст as BOoLvETS. 2 


The substances belonging to this group all have tbe property in 
common of dissolving the compounds wbich would retard the union 
of the two metals. These compounds may be oxides (rust), salts 
(the green film on copper) or sulphur compounds (the black film on 
copper) Accordingly, in this group are used:—Borax, or acid 
sodium borate; if this be heated with a metallic oxide, the excess 
of boric acid present dissolves the oxide and forms with it a 
salt which, reacting with the simple sodium borate, gives rise to a 
double salt. If, for example, borax be used in soldering copper, 
the resulting copper borate dissolves in the excess of borax, colours 
this green and forms a double salt (copper sodium borate). 

Glass powder, as well as the frothy mass known under the name 
of glass-gall, the scum which in glass manufacture rises on the top 
of the molten glass, and also sharp sand and water-glass, belong 
to the solvents used in soldering ; their action is due to the presence 
of silicic acid. | i 

Finally to this group belong :—Phosphoric acid, as well ав the 
acid salts of phosphorus (acid sodium phosphate and acid 
ammonium phosphate) ; and cryolite, a compound of sodium fluoride 
with aluminium fluoride. Here the solution of the oxides takes 
place with the simultaneous formation of metal fluorides. 


GROUP III.—ConBosivE SOLDERING MATERIALS. 


By the use of soldering materials which eat into the metal, the 
previous filing or ecraping of the metal surfaces to be joined can 
be completely dispensed with, as they not only at once dissolve 
any layers of rust adbering to the metals, but by attacking the 
metal itself produce in the most reliable manner clean, metallic 
contact surfaces. 

Schlosser says here :—“ On account of these properties the use of 
corrosive soldering materials is a matter of great convenience, and 
they are employed in considerable quantities by those metal- 
workers who are constantly engaged on soldering work. The 
majority of the so-called soldering fluids belong to this category of 
soldering materials.” 

To this group belong:—Hydrochloric acid, zinc chloride and 
ammonium zinc chloride. 


Group IV.—Repucina SOLDERING MATERIALS. 


In consequence of their greater affinity for oxygen, these 
soldering materials remove the oxygen from the metal oxides, i.c., 
they reduce them to the purely metallic state. 

In this group are :—The resinous bodies, especially resin, stearin, 
turpentine resin, potassium cyanide, and, finally, eal-ammoniac. 

Knowing from experience that certain of the soldering sub- 
stances enumerated—for example, zinc chloride—increase the 
fluidity of the solder, so that it penetrates the finest recesses, 
preparations may be made from suitable combinations of individual 
materials, which, without doubt, considerably facilitate the work of 
soldering, although it is not possible absolutely to dispense with 
the skill of the workman. 

We now turn to the review of the much-disputed question of the 
acids. Whether the limits between the groups are to be so 
sharply defined, whether, for example, with the one or other 
soldering substance, the active acid besides dissolving the oxide 
also effects the corrosion of the metal, i.c., attacks the metal, are 


-matters that may remain undecided. At any rate, by reason of 


what has been set forth in Group III, one can maintain that the 
corrosive action of an acid is beneficial rather than injurious in 
making a good soldered joint, as indeed this corrosive action produces 
in the most reliable manner possible the requisite clean, metallic 
contact surfaces. The question also seems here well worthy of 
consideration, whether a clean metal surface cannot be obtained 
with a considerably smaller waste of the metal by means of 
corrosion with an acid than by mechanical aids (filing, scraping, or 
surfacing). 

The objections which one may have against the "acidity " of a 
soldering substance should, therefore, not extend to the action of 
the acid during the soldering process itself—-as here it can only act 
beneficially— but to possible after-effects, corrosion, &c., which may 
occur especially through neglect on the part of the workman. With 
the subsequent thorough cleaning of the joint (by rinsing or boiling) 
hardly an objection can be raised even against the direct use of an 
acid in soldering. Such considerations can only affect the doubtfal 
reliability of the workman, with which one bas to reckon. 
But even here under certain circumstances one has to ask oneself 
the question, which can produce the greater harm, a bad mechanical 
85 or possible corrosion in consequence of negligent workman- 
ship? 

A practical example may serve here to elucidate the trend of 
thought. Shortly before the opening of the Jungfrau Railway 
a turn-out had to be soldered to the overhead wire. The 
soldering was carried out with resin in accordance with the 
instructions issued. After the passage of two trains, however, the 
joint came undone, and the overhead wire fell to the ground. As 
the work was most urgent, in view of the impending opening of 
the line to general traffic, the superintending engineer gave instruc- 
tions for the joint to be soldered with hydrochloric acid; he 
evidently was well aware that in this manner he would obtain a 
reliable connection. No further attention was paid to the joint 
until, at the end of the season, the overhead wire was taken down 
for the coming winter. It was then seen that the use of the pure 
acid had produced no further damage than а slight incrustation on 
the copper in the neighbourhood of the joint ; the soldering had held 
perfectly. - | | ' : 


__________——————— 
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With cross-sections such as occur in the overhead wires of а 
railway, it is, without doubt, of small moment whether the material 
used in soldering attacke the metal a little more than is absolutely 
necessary for the production of clean metal contact surfaces; here, 
at any rate, the disadvantage of a larger waste of the metal counts 
but little in comparison with the advantage of a reliable joint, which 
can certainly be attained by the use of corrosive soldering sub- 
stances, even in the case of strongly oxidised, dirty surfaces, with- 
out previous cleaning. Quite different, however, are the conditions 
in making soldered joints, where reductions of cross-section are to 
be scrupulously avoided for example, in soldering resistance wires 
for use ав series resistances with measuring inst ruments, &c. 
Taking, however, the fact here into consideration, that for 
obvious reasons soldering of this description, as а rule, would 
be entrusted only to experienced and reliable workmen, the danger 
of possible after-effgcts of the acid is reduced to modest dimensions. 


* 
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Corp TEST. 


Fig. 1.—Тевтв WITH SOLDERING MATEBIALS: 
BEFORE Коввіхс Down. 


Moreover, one cannot well deny that in fine work an unekilful 
jointer can by overheating under certain circumstances do more 
damage than by the negligent use of acids. 

In view of the reasons mentioned above, at the February meeting 
of the Kolner Bezirks-Verein Deutscher Ingenieure, I strongly pro- 
tested against the far too heavy emphasis of the “ freedom from 
acid " in solders; first, because I had come to the conclusion that 
one cannot dispense with the action of an acid if one wishes 
to abandon the thorough cleaning— whether by mechanical 
or chemical means—of the metal surfaces to be joined, before 
the soldering process is commenced; secondly, becauee I found 


Corp TEST. 


Еа. 2.— TESTS WITH SOLDERING MATERIALS: 
AFTER RUBBING Down. | 


from my investigations that so-called totally acid-free soldering 
substances may certainly as delivered not contain acide, but 
can still give rise tc their formation. For the same reasons I 
have criticised the far too ambiguous wording of Sec. 26 (c) of the 
rales of the Verband Deutscher Elektrotechniker with reference 
to the attacking of the metal, as I do not believe that it is possible 
to produce the clean metal surfaces necessary for a good soldered 
connection, by the complete avoidance of waste however 
trifling—of the metal. 

In confirmation of my views, I submitted to the meeting samples 
of copper which had been treated with two different fluxes—a 
. so-called totally acid-free flux (Tinol) and another one (Fludor), 
which makes no claim to freedom from acid. The plates of elec- 
trolytic copper were first carefully faced and cleaned with chalk, 
and, after being smeared with the two fluxes, were heated together 
on asbestos to the melting temperature of the normal soft solder, 
and then left to cool (bot test). Two plates prepared in the same 
way were kept cold for з week under cover (cold test). The 

late which had been smeared with the Tinol flux, soon after cool- 
ng, became coated with thick layers of an intense green colora- 
tion which appeared. to point to chlorine compounds of copper.’ 
The cooled Fludor plate showed a brownish layer of cuprous 
oxide, which only after eight days assumed in isolated places a faint, 
dirty green coloration (probably due to the action of the carbonic 


acid of the air, a light incrustation of copper carbonate was formed.) 
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The plates which had been smeared and left standing in the cold 
condition, on February 11th—7.., after 24 hours—showed & very 
different appearance. Whereas the Tinol plate had already begun to 


put on strongly coloured greenish layers, the Fludor plate remained 


unchanged. On February 19th the plates were photographed, and 
their appearance is shown in fig. 1. On February 29nd the plates 
were rubbed down with clean wool (see fig. йу: 

Confirmatory tests carried out in the same way with polished 
copper plates presented for Tino] a different appearance according as 
the samp]e was taken from fresh tins or from tins which had been in 
use for some time. As Tinol consists in the main of glycerine and 
a solution of sal-ammoniac and the metal solder mechanically 
mixed in a finely-divided state, the possibility of the formation of 
free hydrochloric acid seemed feasible to the author. Ammonium 
chloride solutions are well known to have the peculiarity that the 
ammonium chloride undergoes & dissociation, whereby ammonia 
is liberated, and some free hydrochloric acid remains in the 
solution (NH, Cl = NHs + НСІ + Water). The complete separa- 
tion of the pure ammonium chloride into ammonia and hydro- 
chloric acid gas takes place at 350* C. If ammonium chloride be 
heated, it sublimes without melting, whereby the above dissociation 
occurs ; after cooling it recombines to sal-ammoniac. 

If, however, ammonium chloride be in so/wtion, the separation 
appears to take place at considerably lower temperatures; also it 
seems that the recombination of the hydrochloric acid gas with 
the ammonia is in this case not 80 rapid. The experience that 
fluxes which contain an excess of sal-ammoniac in solution, 
in the course of time, always become more acid might be explained 
in this way ; at any rate the amount of hydrochloric acid might be 
all the more increased, the lessone prevents a liberation of theevolved 
ammonia by means of tightly-closed vessels. The probability of 
the formation of hydrochloric acid led to the following additional 
experiment :—Carbonic oxide gas was passed over the Tinol flux 
melted on the copper plate. Tiny crystalline, needle-shaped leaves 
separated out, which point to the presence of cuprous chloride (CuCl 
or Cu,Cl,). Cuprous chloride readily dissolves in concentrated 
hydrochloric acid; the solution has the characteristic property of 
absorbing carbonic oxide gas; from the hydrochloric acid solution 
saturated with gas colourless leaflets separated out having the 
composition Cua Cl, + CO 2 E50 (cp. Richter’s Lehrbuch der 
те Chemie,” edited by Dr. Н. Klinger, p. 379. Bonn, 
1893). 

The author believes he can see here the proof, that even 
with this acid-free material an attack of the metal is possible. It 
certainly could not appear possible in the case of the Tinol paste to 
separate the flux from the metal mechanically mixed with it, and 
test it by itself, especially as the whole mass should be well stirred 
before use. As, however, the soldering metal is only mechanically 
mixed with the flux in the form of tine powder, it does not appear 
quite clear why the flux ghould acquire other properties from the 
intermixed metel. Quite apart from this, however, there is in the 
objection mentioned a misconception of the actual object of the 
described experimente. By conscientious testing of such soldering 
substances, one feels oneself all the more driven to such tests, the 
more emphatically the manufacturers proclaim their material to be 
independent of the reliability of the workman. 

It isa matter of considerable interest to see what will happen 
if the regulations are disregarded. Suppose that the soldering 
paste is somewhat too lavishly applied, and that the workman 
omite through negligence to wipe off the remainder of the flux. 
Then just that might occasionally happen which the copper 
samples have shown. Of two soldering materials, equal in value 
as regards their utility, that one will undoubtedly merit the 
preference which, with possible negligent handling, produces the 
lesser amount of harm. 

In further elucidation of the acid question, at the request of the 
author, samples of the three most widely used soldering substances 
were submitted for test to the Department for Testing Oils of the 
Kgl. Material-Prüfungsamt at Gross-Lichterfelde. The test 
certificate A, No. 37,492, department 6, No. 4,250/1-3 of April 
18th, 1907, gives the following abstracted results :— 

First of all (A.) American resin, (B.) Tinol,'(C.) Fludor soidering 
paste were tested for acidity. 

The request was made that the three samples should first 
be examined for acidity in their delivered condition. In con- 
sideration of the possibility of a formation of hydrochloric acid at 
the 'higher temperatures, it was further requested that samples B. 
and C. should be kept for one hour at 100* C., and after cooling be 
tested again. | 

The amount of free organic acid is reckoned as the acid-figure 
(on the acid-figure cp. Dr. D. Holde, Untersuchung der Mineral.le 
und Fette," Berlin, 1905, p. 155). The amount of mineral acids 
is reckoned as a percentage of hydrochloric acid (s = organic acids; 
м = mineral acids). Tests on delivery :— ~ 


A. Resin .. e. 8 = 167:5 M absent 

B. Tinol ... .. s= 038 M „, 

C. Fludor ... .. S= 297 M „ 

Test after heating to 100° C. :— 

B. Tinol .. s = 003 м = 015 рег cent. hydrochloric acid. 
C. Fludor.. 8 = 237 м absent. 


Quite apart from the fact that hereby the assertion made above 
in connection with the behaviour of ammonium chloride solutions 
is substantiated, the test shows a very remarkable result. It 
teaches above all that the exaggerated and unjustifiable estimate 
of the value of the absolute freedom from acid might occasionally 
lead to the rejection of а material, the use of which is at least as 


free from objection as resin, chiefly, no doubt, because until now 


no one had thought of proving that even resin coniains quite a 
considerable amount of free organic acid. 
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In testing soldering matérials one must, therefore, not content 
oneself with indicator tests (litmus or phenolphtalein) for deter- 
mining acid reactions. Only true comparisons can be made from 
the determination of the amount of acid and, above all, the kind 
of acid. As the organic acids with few exceptions are considerably 
weaker than the weakest inorganic (mineral) acids, fluxes with only 
an organic acid content will always be preferred, as soon as one 
knows that possible bad after-effects arising from negligent hand- 
ling will most probably be precluded. The only question that 
arises bere is whether organic acids suffice, i.e, whether euch 
soldering materials give a satisfactory action. Exhaustive tests 
with the above-mentioned Fludor preparation, which, accordin 
to the official experiments, shows an amount of 23°7 (reckone 
as acid-figure) of organic acid, have nevertheless given very 
satisfactory results, not only as regards its goodness as a flux, 
but also with reference to its reliable soldering action. The 
weak organic acid only does its work where it should—zi.-., in 
the heat of the soldering process; bad after-effects, euch as can 
only occur in consequence of negligent handling (insufficient 
cleaning of the soldered parts, excessive application of the flux, 
&c.) are here not at all to be feared. Ав the organic acids when 


cold do not attack the metals, Künkler believes that in testing 


lubricants for cold-running machine parts the presence of organic 
acid is without hesitation admissible. (A. Künkler, Die Maschi- 
nenschmierung, &c." Mannheim, 1893.) 

In view of the above explanations, one may arrive at the result 
that in testing soldering materials, which in a practical test for 
reliability of effect, ease of handling, &c., are proved equal in 
value, that one is to be preferred which only contains organic but 
no mineral acid. 


(To be continued.) 


MANCHESTER AND SALFORD ELECTRICAL 
EXHIBITION, 1908. 


Tue following is a copy of a circular letter which was addressed 
to electricity works engineers on September 14th, signed by Mr. 
W. Davenport, secretary of the National Electrical Manufacturers’ 
Association (Inc.) :— 

“ Ag you have doubtless noted from articles recently appearing 
in the Electrical Press, the above Corporations have decided to 
promote, in conjunction witb this Association, an Electrical 
Exhibition in Manchester. As the benefits of this Exhibition will 
have & very far-reaching effect in such a largely ра апа 
important manufacturing area, and will undoubtedly tend greatly 
to increase the present use of electricity for lighting, power, and 
other purposes, it is hoped that your Corporation will see their 
way to give active and financial support to the scheme. It is 
intended to ask for this in the form of donations, in exchange for 
which tickets of admission to the Exhibition, printed specially for 
each authority, will be supplied to the various contributors for free 
circulation in their respective areas at the rate of 3s. per dozen, 
proportionate to the amount voted. 

“ Во soon as the list of contributors is complete, a meeting will 
be arranged to elect representatives to serve on the Advisory Com- 
mittee. The profits arising from the Exhibition will be allocated 
in a percentage, to a return to exhibitors, to a return to con- 
tributors, to the charities connected with the electrical industry, 
and to a charitable institution nominated by the Manchester and 
Salford Corporations, and situated in their respective districts. 

“ For your information, I might say, that the general scheme of 
carrying on the Exhibition, will be based on the lines adopted so 
successfully by the supply companies and municipals in London in 
conjunction with this Association, at Olympia in 1905. The Lord 
Mayor of Manchester, supported by the Mayor of Salford, has 
kindly consented to convene & meeting of chairmen and engineers 
of corporations, urban councils and supply companies in the district, 
to be held on Tuesday, September 24th, the invitation to which you 
will receive in due course. 

" In the meantime I would ask you to be good enough to bring 
this letter before your Committee, in order that they may become 
interested in the matter at an early date." 


Cheap Metallic Filament Lamps.—It is announced 
that the Continental glow lamp syndicate (Verkaufsstelle der 


Vereinigten Glühlampen Fabriken) of Berlin has decided to intro- - 


duce a metallic filament lamp which will economise the consump- 
tion of current. The economy in the use of energy as compared 
with carbon-filament lamps will be 30 per cent. and the useful life 
will be about 500 hours. It is stated that the new lamps will only 
be a few pfennigs dearer than the price of normal lamps—a 
statement which may be said to represent ld. extra. 


Price Alterations іп Germany.— Tbe Siemens- 


Schuckert Works Co. have reduced the prices of insulated con- 
ductors for heavy currents and insulated copper conductors. On 
the other hand, the prices for bronze conductors and for insulated 
copper binding wire have been raised by 9d. per kilogramme. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


A Modern Adjustable: Pendant. 


We have received from MxssRS. CHARLES JOYNER & Co., LTD., 
of Icknield Square, Birmingham, an interesting device in the shape 
of a patent cord absorber, which in many ways outrivals the ordinary 
adjustable pendant fitted with a counter weight. 

Practically every one using the latter is acquainted with ita little 
ways, and it is not, to say the least, particularly ornamental. 
Farther, its weight undoubtedly throws an undue strain on the 
ceiling fixture. 

The new cord absorber, however, possesses norte of these defecte, 
nor does it substitute others, so far as we can see. Consisting, as it 
does, of a porcelain reel with a clock spring inside, which latter is 
suitably adjusted to wind up the flex with its attached lamp fittings, 
there is hardly anything to get out of order. The flex p^ssca in or 


JovyNER's PATENT CORD ABSORBER, WITH AND WITHOUT COVER. 


out of the absorber through suitable leading-in bushes, as shown in 
our view, and the device is provided with a globular cover in 
two parte, fashioned to suit the taste. | 
Absorbers are now made to suit fittings in all the well-known 
styles. The reel and frame only can be supplied to makers who 


wish to use the device with their own adjustable designs. Several 


different sizes are made in order to support fittings of less than a 
pound up to 10 lb. in weight. 

Messrs. Joyner's latest catalogue, which contains particulars of 
the above, will also be welcomed by those on the look out for a 
wide selection of electroliers, standards, and other fittings adapted 
for the electric light. 


Torsion Indicator for Marine Steam Turbines. 


The aim of this invention (by Messrs. BEVIS AND GARDNER, of 
Knott End, Fleetwood), is to show tbe amount of shaft torque by 
the movement of an index over a dial, the indication being auto- 
matically and continuously given, without the need of preliminary 
adjustments. The method employed is the variation of current 
flowing through an ammeter, calibrated in degrees of torsion, the 
variation being obtained by the relative displacement, due to tor- 
sion, of two current-interrupting rings placed widely apart, and 
rotating with the shaft. The greater the torque, the higher is the 
reading on the ammeter. Fig. 1 is a diagram of the system. 
Fig. 2 shows an interrupting ring, of commutator form, mounted 
on a shaft coupling, the contacts being spaced to provide for a 
maximum torque of 3°. 

The two interrupters Ri and в, are in effect toothed wheels, the 
spaces being filled with insulating material. They are in electrical 
connection with the shaft, into which current is led by a brush 
from a single cell, discharging, when the ammeter gives the maxi- 
mum reading at, say, half an ampere. А suitable cell is the 
Edison-Lalande, which maintains a constant E.. . of about 0°75 
volt for a considerable period when diecharging well within its 


capacity. pS 

The other two brushes shown in fig. 1 are in parallel, so that 
current can pass from the shaft by way of either interrupter. The 
rings are secured, or their brushes are adjusted, in such a manner 
that, with no torsion. contact is made and broken by both rings at 


the same moment. Figs. 3, 4 and 5 illustrate, in thé third column, 


the current variation resulting from the displacement of the for- 
ward and after rings due to torsion. In fig. 3, with no torsion, the 


two interrupters make and break contact together, and the current 


effect is as if there is but one ring. 
In fig 4 (balf full torsion) the forward ring is advanced, - 
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increasing the time of make and reducing the duration of the 


Fig, 5 illustrates the effect with maximum torsion, the current 
16 continuons, and always passing through one or other inter 
rupter. 

In the calibration of the ammeter, the zero is fized at half the 
maximum ourrent. The index is damped to prevent its return at 
the moment of interrupting the circuit. 

Several such indicators may be placed in the circuit, as on the 
bridge, in the chart room, &c., besides the engine room, and a 
recording ammeter may be employed to give a continuous record 
throughout the voyage. 

The accuracy of the indication should not be materially affected 
by wear of the peripheries of the rings, because while the sides of 
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Fic. 2. Figs. 3, 4 and 5. 


the segments are actually radial, they are virtually parallel The 
low voltage and trifling current required, avoid objectionable spark- 
ing at the brushes. 

We may suggest, as a modification of this device, the arrangement 
of the interrupters in series through the shaft, the brush on n* being 
connected with the negative pole of the battery, and the brush om the 
ahaft removed. The interrupters would be relatively displaced by 
the space of one tooth. The calibration would then start from sero 
current with sero torque, the average current increasing to the 
maximum with maximum torque. This would reduce the demand 
on the battery, and any suitable ammeter could be used, the cali- 
bration being effected by simply observing the maximum current 
flowing when the circuit was continnously closed, when other read- 
ings would be in proportion. 


ae 


CONCERNING INSULATING VARNISHES. 
By A. R. WARNES. 


Too little consideration is given to the question of the 
constitution and properties of the insulating varnishes or 
impregnating materials used to reinforce the cotton and 
other insulating materials employed in the manufacture of 
electrical machinery. 
electrical machinery has not been consulted sufficiently. 
Had he been, the quality of the insulating varnishes now 
on the market, taken as a whole, would be of a higher 
standard. They would not contain, as almost all of them 
do, ingrediente which are harmful to the copper vitals of 
electrical machinery, or which aid in a rapid disintegration 
of the varnish itself, and, therefore, the insulation which it 
is intended to reinforce. No chemist would think of 
advising an engineer to use a varnish which would act upon 
the copper conductors of the machine, or which dries and 
hardens by virtue of chemical changes, sometimes assisted 
by the oxygen of the atmosphere. These chemical changes 
progress slowly, and as the machines are invariably tested 
shortly after being varnished, the end of the chemical 
reaction has not been reached, and, therefore, the test 
obtained is a misleading one. The result of these chemical 
changes is, practically without exception, a lowering of the 


The chemist with a knowledge of 


disruptive strength and ohmio insulation resistance, or dis 
integration due to brittleness, The latter fanlt is the most 
frequent in occurrence, 

Because a varnish dries quickly, haa а fine gloss, gives a 


high initial disruptive strength and is cheap, it is not a 


sufficient reason why it should be used. In the long ran 
the cheapest varnish generally turns out the dearest, as the 
machines on which it is used invariably suffer. 

With a view to finding a thoroughly reliable insulating 
varnish the writer has carried’ out а considerable amount of 
chemico-electrical work on these materials, and he has no 
doubt that some of the resulte obtained will interest the 
readers of this journal. 

One of the principal ingredients used in the manufacture . 
of insulating varnishes is linseed oil ; indeed, some varnishes 
contain very little else. Now for this purpose linseed oil is 
one of the worst materials to use. It holds its position in the 
paint and varnish trade on account of ita property of rapidly 
absorbing oxygen, especially after it has been boiled, and 
changing into a tough, somewhat elastic body known as 
lynoxyn. The absorption of oxygen (oxidation) does not stop 
here, but will continue until a viscid subetance, soluble in 
water to a considerable extent, is formed. However, under 
the conditions obtaining in electrical machines, the oxidation 
does not get quite so far as this; the oil film becoming 
broken and cracked in places long before the final stage of 
the process is reached. Now, if machines on which varnishes 
containing linseed oil have been used do not break down 
from other causes, they certainly will when the condition just 
mentioned is reached. 

The oxidation of the linseed oi! in thin films of varnish 
progresses very rapidly at first, with the result that the films 
becomes hard and tough. When this condition is reached the 
oxidation is very slow, but very sure. Many varnishes loose 
all their mechanical strength and become brittle or powdery 
long before the oxidation of the film is complete. Other 
varnishes composed almost entirely of linseed oil, take a 
much longer time to become brittle, but as they age the 
detrimental property of absorbing moisture increases. The 
table below shows the amount of moisture absorbed by three 
varnishes, one of which was composed almost entirely of 
linseed oil (а), one containing about 15 per cent. of this 
body (5), and one containing no linseed oil (с). 


1 day. 4 days. Tdeys. 18days. I month. Б weeks. 

Per eont. Per cent. Percent. Percent. Percent. Per cent. 
(a) 228 88 45 5³ 98 1:34 
0 15 21 2 28 36 49 
(6 `05 05 10 20 25 35 


The experiment was carried out. under the following con- 
ditions. 

Pieces of tin plate were cleaned and accurately weighed 
en а chemical balance. They were then covered with two 
eoata of the respective varnishes, and in order to thoroughly 
oxidise the varnishes containing linseed oil, allowed to air 
dry for one week. Then they were baked for 10 hours at 
100? F. and six hours at 212? F. to harden the films. They 
were then removed from the oven direct to a dessicator to 
cool, and when cold again weighed. By deducting the first 
weight from the second the actual weight of varnish was 
obtained. Immediately after weighing, the varnished tin 
plates were exposed to the atmosphere and weighed at the 
intervals shown in the table, and the actual percentage of 
moisture absorbed by the varnish calculated. 

In order to be quite sure that the increase in weight was 
due to absorbed moisture, after the five weeks’ exposure, the 
varnished tins were stoved at a temperature of 70°—80° F. 
for a few hours, cooled in a dessicator and weighed, when it 
was found that they had regained their original weights. 

To find the amount of moisture absorption when totally 
immersed in water, tin plates were pre in а similar 
manner to that just described, and with the same varnishes. 
They were immersed in water at a temperature of 60° F. for 
24 hours, with the following results :— 


Varnish free from linseed oil. rus . 015 Y в іоп 
Varnish containing about 15 Y linseed oil ... 0:85 € j 
Varnish composed almost entirely of linseed oil 2°84 % i 


The absorption of moisture by linseed oil varnishes has a 
serious effect on the dielectric strength of the insulation. 


The following tests show this excellently :— & 


ье 
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Pieces of linen were thoroughly dried and then dipped 
twice into the varnish. One varnish contained no linseed 
oil and the other was composed almost entirely of this body. 
In order to allow a thorough oxidation of the varnish con- 
taining linseed oil, the pieces of varnished linen were 
exposed to the atmosphere for two months. They were then 
stoved at 100° F. for 32 hours, after which they were hung 
up in a room at a temperature of 60-65° F. for one month, 
to allow the varnishes to absorb moisture, and then tested 
(column 1). After this test the same pieces of linen were 
placed in a stove at 100° F., and kept there for seven weeks. 
On the expiration of this time they were removed from the 
oven and, in order to prevent moisture absorption, tested 
as soon as cold. (Column 2.) To see the effect of further 
exposure to the atmosphere at a temperature of 60° to 65° F. 
(moisture absorption) the same pieces of linen were hung up 
in a room for two weeks, and then tested. (Column 3.) 


1. 2. 8. 
Volts А.С. per mil, 
Linseed oil varnish (punctured) at 462 605 484 
Varnish free from linseed oil (not 
punctured) at ... ка T 933 933 933 


The terminal diska had an area of 2 sq. in., and. the top 
terminal weighed 6 oz. Alternating current was used; 
periodicity, 42. Temperature during testing, 60° F. 

It is only too well known that low ohmic insulation 
resistance is conjoint with damp insulation. Now, this very 
undesirable state is aggravated by the use of varnishes con- 
taining linseed oil. That an insulating varnish should not 
absorb moisture, or, at least, only a minute quantity, is a 
very important point, but it is not very often realised in a 
varnish. It is well known after a works has been closed for 
holidays there is a tendency for electrical machinery to break 
down, and in shipyards and other places, where motors are 
exposed to humid atmospheres, it is found advisable to leave 
the field coils excited when the machines are not in use to 
prevent the chances of breakdown. The reason for this is, 
that low ohmic insulation resistance is produced by the large 
absorption of moisture, due mainly to the insulating varnish 
used on the conductors. 

It must also be very clear to the observant engineer that 
the continual absorbing and drying out of moisture must 
materially assist in the oxidation and disintegration of the 
varnish and the impregnated insulation. The insulation is 
generally cotton or paper, and both these materials are com- 
posed of members of the cellulose group of carbohydrates ; 
cotton being almost pure cellulose, and paper a mixture of 
celluloses and lignocelluloses. Now, water is feebly dis- 
sociated into the cation H' (hydrogen), and the anion OH’ 
(hydroxyl), and it has recently been found that cellulose in 
contact with these ions is continuously modified, both in 
structure and in chémical function. This modification is a 
function of the intensity of the reaction and its duration. 

Further, cotton contains a certain quantity of acid bodies, 
derived from pectin, which are soluble in water. We have 
also the substances dissolved in the water, which is absorbed 
by the varnish from the atmosphere. Although water is 
only feebly ionised, it has a remarkably high power of 
splitting up the molecules of other substances into ions. In 
doing this it increases the chemical activity and electrical 
conductivity, and the result is electrolysis and chemical 
action. The increased number of ions and the nascent 
oxygen set free during electrolysis will act detrimentally not 
only on the insulation, but also on the varnish, especially 
on those varnishes containing large quantities of linseed oil. 
As already stated, increased oxidation of linseed oil means its 
greater solubility in water. This means that the capacity for 
absorbing water is increased, and thus the undesirable actions 
mentioned above are materially assisted. From these facta it 
is quite reasonable to consider the absorption of water by the 
insulation and varnishes as one of the causes of their dis- 
integration and all its attendant evils. 

We read in а modern text-book that “ The linseed oil 
compounds are waterproof in the sense that they will not 
allow water to pass through where there is an unbroken film.” 
Now, this is not correct: if it were, how is it that linen coated 
with linseed oil varnish, which is allowed to dry and oxidise, 
and is then stoved, absorbs more moisture from the atmos- 
phere than films of the same linseed oil varnish prepared on 
tin plate? (See table following.) 


. acids. 


1 day. 

Varnish film 
on linen... 
Varnish film 
on tin plate 0:225% 03895 


4days. 7 days. 1 month. 6 weeks. 


134% 1439, 180% 10895 2097, absorption. 


04595, 098% 13495 „ 


Linseed oil films do allow moisture to pass through them, 
and this moisture is then absorbed by the cotton or linen, 
thus allowing the varnish film to absorb more. This pro- 
cess will, if conditions are favourable, go on until equilibrium 
is established between the amount of moisture in the 
atmosphere and that absorbed by the linseed oil varnish film 
and the linen or cotton. 

It is interesting to note that the text-book just referred to 
also contains the following: “ When transformers are treated 
with linseed oil compounds, more care must be taken to pre- 
vent absorption of moisture than when the other class of 
compounds are used.” Now, what object can there be in 
using linseed oil compounds when there are preparations to 
be obtained which do not contain this body and which, when 
employed intelligently, give very much better resulte ? 

The absorption of comparatively large quantities of water 
is not the only bad point about linseed oil and compounds 
containing this body. Experiments have shown that films 
of linseed oil compounds shrink as they age, and also that 
they chemically affect the copper conductors which they are 
supposed to assist in protecting. 

For films of varnish on armature windings to shrink with 
age is not conducive to the long life of the armature. The 
shrinkage is not of sufficient magnitude to make iteelf visible 
to the naked eye, but is sufficient to allow of a very slight 
movement, due to centrifugal force, when the armature 
revolves. This will cause a very slight friction between the 
conductors and the fixed core parts, and will produce dis- 
integration and weakening of the insulation, and, finally, a 
breakdown. 

The following table shows the shrinkage in several linseed 
oil compounds, due to ageing. The films were prepared on 
linen, exposed to the atmosphere for two months to 
thoroughly oxidise, stoved at 100° F. for 32 hours, cooled 
and measured (column 1); then aged in stove at 100° F. 
for seven weeks, cooled and measured (column 2). 


Mil. мів. 
Varnish composed almost entirely of linseed oil 11°9 10 
Varnish containing about 15 per cent. linseed oil 10°5 9°8 
Varniah free from linseed oil T *. 82 872 


The appearance of ** green " on old coils is well known to 
all electrical engineers. This “green” is often called 
verdigris in mistake; verdigris is copper acetate, and as 
acetic acid, which is necessary for its formation, is not 
present under normal conditions in the conductor coverings, 
verdigris cannot form. The green compound is mainly 
the result of a chemical action set up between the fatty 
acids existing in the linseed oil used in the preparation of 
varnishes, and the copper conductors. It is a compound of 
copper and fatty acids of the linolic and linolenic series. To 
the chemist it is known as copper linoleate. Now ordinary, 
or raw, linseed oil may contain approximately 0:4 to 4:0 per 
cent. of free fatty acids, and “boiled oil” (boiled linseed 
oil), which is more often used in the preparation of varnishes, 
contains approximately from 6°5 to 16 per cent. of free fatty 
Almost immediately the coils are varnished, these 
acids will begin to act upon the copper conductors, and their 
action will be accelerated by the absorption of water and the 
resulting electrolytic action. As the varnish film oxidises, 
the free fatty acids increase, and so the action on the copper 
conductors is further intensified. In course of time quite a 
thick layer of “green” is formed on the underside of the 


` varnish film. Now where weak spots exist, the “green” 


will penetrate the film of varnish and open up channels for 
short-circuiting, by penetrating an adjacent film or coming 
into contact with some “ green " which has worked ita way 
through another wire covering. | 

Of the other sources of “green” on coils may be mentioned 
the acids of indefinite constitution derived from the pectin 
natural to the cotton used as wire covers, the acids occurring 
in shellac, and the acids of common resin. | 

Although cotton only contains a small quantity of acid 
bodies, it is quite sufficient to cause the formation of ** green "' 
on unvarnished insulation after it has been in use for some 
time, especially in damp situations, and a varnish which will 
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prevent this action should always be used. Varnishes which 
assist this action, like shellac and linseed oil varnishes, 
should be rigorously avoided. 

On account of its lack of flexibility and rapid disintegra- 
tion, combined with low dielectric strength, shellac varnish 
is rapidly falling into disuse, and when we add to these bad 
points the deleterious action which this varnish has on copper 
conductors with the production of “green,” it seems sur- 
prising that electrical engineers have continued to use it so 
long. 

In regard to resin, this material is rarely used alone, but 
is frequently dissolved in ‘ boiled oil " in the preparation of 
linseed oil varnishes, to give a hard and glossy coat and to 
shorten the time of drying. As resin consists almost entirely 
of acid bodies, any varnish which contains it should be 
rigidly excluded from the winding shops. Resin itself is 
very brittle, and when it is added to varnish compounds it 
will not add to their flexibility ; and on account of its acid 
nature it will assist in the production of ** green” on the 
‘insulation. 

————M M 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Proposed Electrical Exhibition in Manchester. 


Jour correspondent ** Another Manufacturer appears 
to feel aggrieved at the suggestion of holding an Electrical 
Exhibition in Manchester, and enumerates certain reasons 
why such a course would be a great mistake. I should like 
to reply briefly.. 

1. The proposed Exhibition in Manchester will be held in 
a special building put up for the specific purpose of the 
Exhibition. It will be as much of a trade nature as the last 
Exhibition at Olympia, and other highly important trade 
exhibitions that are held there, and unquestionably more 
representative of the larger electrical manufacturing interests 
of this country. The site suggested is altogether a suitable 
one, having regard to space required, tramway and railway 
facilities, both for giving access to the grounds, and for the 
delivery of the various heavy exhibits on to the site. The 
fact that it is adjoining to, but not associated with, pleasure 
gardens containing * shooting galleries, &c.," on which your 
correspondent has duly enlarged, does not detract from the 
value of the site. 

2. The recent Exhibition at Olympia was supported to a 
large extent by the supply companies, and I have reasons for 
stating that a feeling exists among this body that the results 
of that exhibition will be felt for some considerable time to 
come. Their support for the present exhibition, therefore, 
could hardly be relied upon. Manchester is in the centre of 
а very important locality for the manufacture of electrical 
apparatus, and is in the closest touch with many large towns 
in the immediate vicinity, in which large electrical manu- 
facturing works are situated. The industrial area comprised 
within, say, a 30-mile radius from the Manchester Town 
Hall, is second in importance to no other district in the 
country. Further, only those who know the district are in 
& position to measure the tremendous strides that the appli- 
cation of electrical energy for power and lighting purposes is 
making. 

3. Nothing can be gained by waiting until 1910, when a 
general industrial exhibition may or may not be held in this 
city. The scheme is altogether in the air at present. In 
any case, such an exhibition would not afford the electrica] 
trade or the various supply authorities in the north of 
England an individual and distinctive exhibition, and the 
resulta would therefore not be of such a beneficial character. 
I pass over your correspondent’s implied insinuation that 
a Manchester exhibition could not command “ respect and 
attention“ | 3 

4. Your correspondent’s arguments under this heading 
are directed against exhibitions per se, and not to the one, 
proposed to be held in this city in particular. I think the 
general consensus of opinion on the part of manufacturers is 
that if conducted on proper lines, and for mutual trade 

banefit, the outlay is invariably more than compensated for by 


actual business resulting, and by the stimulus given to 
business for some time to come. From the point of view 
of supply authorities, exhibitions are the best means at their 
disposal for bringing the advantages of the application of 
electrical energy before the public, and any new business 
resulting therefrom must in its turn bring grist to the mill 
of the manufacturer. . 

9. Far from its being **a-hole-and-corner arrangement," 
the interest of the “ big firms" having works or directly 
represented in this district is assured, and they are by no 
means a small section of the general manufacturing interests 
of the country. On this point Mr. Longbottom spoke, 
apparently with authority, at a recent meeting of the Manu- 
facturers' Association in London. 

The Corporations of Manchester and Salford have decided 
to promote an exhibition, and it may be of: interest to state 


that a meeting of representatives of some 125 electrical 


supply authorities in the North of England has been con- 
vened for the 24th inst. by the Lord Mayor of Manchester 
and the Mayor of Salford. It is understood that as soon as 
their patronage has been secnred, the electrical trade 
will be invited to conferences to be held in London and 
Manchester for the purpose of electing their representatives 
on the Committee, and assisting the supply undertakings in 
promoting the scheme. 
S. L. Pearce. 
Manchester, Seplember 16th, 1907. 


[We have already expressed our views in favour of the 
proposed 1908 Exhibition at Manchester. We have not 
received sufficient evidence to lead us to believe that it will 
not have ample support from manufacturing and trading 
firms, nor have we any reason to suppose that the Exhibition 
will be organised on other than right lines.—Eps. E. R.] 


I have read the letter signed Another Manufacturer in 
your issue of September 13th, and I must confess that I find 
myself opposed to the writer's views in their entirety. 

The writer states that he disapproves of the idea of holding 
an exhibition in Manchester on the lines of that held in 1905 
at Olympia, because— 

l. The day is past when the electrical industry derives any 
benefit from being associated with shooting galleries, drinking bars, 
and military bands. 

Surely this is not “fair comment." The last Electrical 
Exhibition at Olympia has generally been acknowledged the 
best and most representative Electrical Exhibition ever held 
in this country. | 

2. A much more useful exhibition could be held in a year or 
two’s time in London, by the electrical branch of the engineering 
industry associating itself with the other branches, civil, 
mechanical, &c. Such an exhibition would command respect and 
attention, and would do us all good. 

Your correspondent must be unaware of the Franco-British 
Exhibition in course of construction for 1908. 

3. A general industrial exhibition is being mooted in Man- 
chester for the year after next, which, if supported by the 
Lancashire manufacturers, as it will be, will be a very important 
function. | 

Would “ Another Manufacturer" combine an Electrical 
Exhibition with the industrial exhibition mooted in Lan- 
cashire? Surely not; apart from the doubtful advantage, 
there is no available exhibition site in Manchester as it is, 
that can reasonably accommodate more than a fair propor- 
tion of the electrical trade. 

4. The outlay (and it costs anything from £500 to £1,000 to 
make an adequate show in such exhibitions) is not at all com- 
mensurate with the benefit derived from it. Far better spend the 
money in pushing trade by other methods and be in a position to 
sell more cheaply through curtailing working expenses. 

I have an entirely contrary experience, and can definitely 
trace increased prosperity as the result of the first Electrical 
Exhibition at Olympia. There is, in my opinion, no means 
so effective or so cheap of bringing new electrical inventions 
before the would-be interested parties. 

I regret to find that I am so in conflict upon each point 
with “ Another Manufacturer," but as the writer is screened 
behind a nom de plume, his remarks escape the respect which 
otherwise doubtless his personality would have engendered 


in the mind of 
London, E.C., Sep/ember 16th, 1907. 
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Co-operation in the Electrical Trade, 


I have read with interest your article on co-operative pro. 
posals for the electrical trade, and think that in so far as 
general advertising by means of a central showroom is con- 
cerned, the idea ів an excellent one, and it would seem to me 
from inquiries made that there is every possibility of the 
manufacturer getting his goods brought before the notice of 
the purchaser at little or no expense to himself unless busi- 
ness results, and at much less than the average cost, of 
obtaining business under existing methods. The call made 
upon manufacturers by supply undertakings, electrical con- 
tractors, and sales organisations such as the stores and 
other large furnishing houses, for goods on sale or return, 
are becoming a great tax, and the results, in so far as direct 
business goes, are rarely commensurate. 

The exhibition of goods at a central Exhibition should 
ensure that they will be brought before the notice of persons 
intent on buying electrical apparatus, and the exhibits 
should be kept sufficiently up-to-date to interest the old and 
prospective consumer respectively. If the Exhibition is 
properly advertised and brought before the notice of the 
public, the advertisement to manufacturers would, in my 
mind, be of greater value than display cards in 'buses and 
on tramcars. The public interested in electrical matters, 
and those we want to interest, would have brought before 
them the latest and most up-to-date apparatus in a compre- 
hensive manner. Most of the gas companies have show- 
rooms filled with various makers' gas fittings and apparatus, 
but as there are comparatively few of these, and the name 
of electrical undertakings in London is legion, a complete 
co-operative showroom should, I think, certainly appeal to a 
large proportion of the electrical trade interested, at all 
events, in so far as London business goes. | 

As to rubbing shoulder to shoulder with one's competitors 
and their commodities every Exhibition necessitates this, 
and, in my opinion, the more one sees of competitors, the 
more one realises that they are not so bad as we have 
painted them in our imagination. Indeed, I would go 
further, and say thst upon occasions I have been thrown 
directly into contact with my immediate commercial 
opponents, and the result has been in more than one instance 
that I have formed friendships which I can ill afford to 
spare, and I have yet to learn that the result has been to 
mutual commercial disadvantage. 

I sincerely trust that Mr. Northcote will succeed in his 
effort, and unite the whole industry” against its 
common foe. 

Manufacturer. 


* The article under the above title has been awaited with 
interest by some, at any rate, of those who read the pre- 
liminary announcement referred to thereon. 

One must confess to a feeling of disappointment now that 
the scheme is outlined, as it seems to ignore entirely what 
must be the essential principle of English publicity work, 
viz., differentiation of method to suit the many different 
* publics." 

The subject is, of course, not by any means new, and the 
plan elaborated by Mr. Northcote follows very closely the 
methodsof ** The Co-operative Electrical Development Associa- 
tion” of the U.S.A., which, for its component members, has 
abundantly proved ita value. ` 

But the wholesale importation of American methods into 
England and the attempt to graft them into English organi- 
sations and businesses is not a success. Vale certain 
examples in the manufacturing and railway worlds. 

This facty however, proves nothing beyond the point 
mentioned above that the English public requires very 
different treatment from that of the States, as not only is it 
entirely different in its attitude toward most things, but it 
is not one public, it is of many layers and groups, all of 
which require quite different treatment. 

This point hardly requires proof to those whose business 
lies in publicity work, as any traveller will tell you that his 
methods have to be quite different to induce Mr. McGregor 
and Mr. Evan Evans to buy the same kind of article, and 
every advertising specialist knows that different parts of the 
country and, in the case of supply authorities, different 
parte of tbe area, require very diverse methods if success is to 


result. For instance, it ів useless to distribute the same 
pamphlet in a West End residential neighbourhood and in 
a block of tenements, 

These somewhat elementary and obvious facts are insisted 
on, as they tend to show what may be possible sources of 
weakness in the scheme as outlined. 

A perusal of some of the American schemes may not be use- 
less in this connection, and a fairly full exposition of these is to 
be found in the issue of Electrical Industries for May nth, 
1907, including a summary of the History and Development 
of the “ Co-operative Electrical Development Association.“ 

This matter is probably familiar to most publicity men, 
but may not be so to all who are invited and expected to join 
in the new venture. 

There is room for co-operation, but hardly along the lines 
indicated by Mr. Northcote. 

„The basis of the proposal is the belief that the various 
interests in the electrical industry may benefit by adopting 
measures of a wholesale co-operative kind." 

Possibly, but what hope is there at present of anything 
approaching unanimity of action among manufacturers, 
contractors, and supply authorities ? 

Even a cursory glance through the electrical trade journals 
wil go to prove that there are at least four or five quite 
different causes and cures for the present unsatisfactory ” 
condition of different sections of the industry, which 
“unsatisfactory " condition is, by the way, extraordinarily 
difficult to locate. | 

Co-operative effort in its truest sense, and if it is to be 
finally beneficial all round, must end in some of the 


“© vielzuviel going to the wall, and who is going to be self- . 


sacrificing and altruistic enough to stand on one side and be 
the * individual who shall be sacrificed for the good of the 
community? Or will the wholesale traders squeeze the 
others out ? 

* An item in the programme would be a big permanent 
exhibition and showroom where contractors and others could 
go to see the goods of members of the organisation and make 
their selection." | | 

M'yes. It isa somewhat novel idea to advocate a com- 
bined showroom for this purpose, or even with that as its 
chief object. 

Surely that is served by trade advertisements and manu- 
facturers travellers? And if not, why not? 

How on earth is a “ big permanent exhibition, pre- 
sumably in London, going to help a contractor in, say, Cork, 
to select the best selling lines for his public ? 

Will the ** Wholesale Traders" pay his fare even once & 


. year to come and see their showroom, or how do they expect 


to get him there ? 

On the other hand, if the showroom is to interest the 
general public, a single one, however large, will be just as 
utterly useless. 

Has it ever occurred to the promoters to canvass the 
opinion of those who have, or have had or been had by, 
permanent and temporary showrooms ? 

Showrooms are necessary, however, but they exist already 
in great number, and where they are wanted, throughout 
the country, either those of individual contractors and 
manufacturers, or those of supply authorities, and though 
such a multiplicity may be bad for the manufacturer who 
is expected to send stock free to all and sundry, yet this is 


the only way to interest the lay public, who, if they have to 


take any trouble at all about a thing, simply won’t. 

You must take the article to the public; hence many 
showrooms, as only a small part of the public is in London. 

Now which side is to have the pull here? Must the 
manufacturers co-operate or passively co-resist ? 

The writer has given a good deal of attention to publicity 
work, as it is his business, and it seems to him that publicit 
work must be more or less along individual lines, thoug 
there is a large field for common work in the supply of 
suitable literature from one common publishing centre for 
both manufacturers or supply authorities. 

But let it be suitable and not futile. The practical value 
of such a paper as the Bulletin is very small, or at least it 
has proved so in most of the districte where the writer has 
made inquiries, but there is a large demand for semi- 


. technical and technical literature for various purposes, which 


it is utterly impossible for each to publish for himself, and 
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which is only partly met by various publishing houses, and 
then there is no uniformity about the different productions. 

Ав an example the following list is appended of some of 
the pamphlets and books found useful or used and discarded 
by the writer, together with an indication of their source, 
showing that here, at any rate, is an opportunity for co- 
operation in the production of advertising literature, which 
might well be undertaken by such a venture as the new Co- 
operative Society. 


GENEBAL. 
List of Literature. ' Source. 
Bulletin. Committee of London Supply 
Companies. 
Popular Electricity. - Elec. Pub. Co., Ltd. 
The Unit. Elec. Press. 
LIGHTING. 


'* Specific Reasons,” &c. 
“ Evidence from Users of Elec. 


Mr. O. Rockley, West Ham. 
Elec. Times offices. 


Light.” 
The Effective Lighting of Shops. Seissored,“ and compiled by 
Ditto. Houses. the writer. 
Ditto. Offices and Public 
Buildings. 


" Efficiency and Economy in the The writer. 
Use of Electricity." 


Also Manufacturers' trade literature. 


HEATING. 


“Gas v. Electricity." Reprint from Elec. Times. 
“ Elec. Heating and Cooking.” Electrician Primers. 
" Some Minor Applications of The writer. 
Electricity.” 
POWER. 


“Some Minor Applications of The writer. 
Electricity.” 

Electrics. 

" Adaptability of Elec. Driving.” 


Soc. of Power Co. officials. 

Mr B. Longbottom's Paper, 
I.E.E. 

"Lifts v. Hoists.” Mr. Crew's Paper, I. E. E. 

" Elec. Driving in Building Reprint from Electrician. 


Elec. Lifts. » 


Elec. Driving in Woodworking ) Pamphlets issued by well-known 
Shops. | motor firm. | 

Elec. Driving in Printing Works. 

Electric Driving for Bakeries. 


ELECTRICAL REVIEW. 


Li 


Another motor firm. 


"The above list is anything but complete, but it indicates 
the comprehensive nature of the literature required, and as 
the number of each kind is comparatively small for each 
district, individual effort here is misdirected. 


On the other hand, for one central bureau to attempt to 


give cut-and-dried directions as to the methods to be 
. adopted for publicity work in every district would be 
fatuous and useless, as each district requires to be lived 
in“ for some time before its key-note ” can be acquired. 
By all means let us have co-operation in a broad sense, 
but a * ring " or central bureaucracy never. А 
| e e K. 


Alternator Test on Inductive Load. 


We are interested in your article of September 6th de- 
scribing test at 85 power factor on Siemens alternators with 
Browett- Lindley's engines for the Great Cobar Copper Mine, 
Australia. In these testa the inductive load on the generator 
was obtained by the use of a second machine as synchronous 
motor which had been run up to speed by an auxiliary motor, 
the engine pistons of the second set having been previously 
removed. 

This well-known method of obtaining an out-of-phase 
load was uged for many years by a firm of engine-builders in 
Birmingham, at whose works a very large amount of such 
testing is done. The second machine was run up to syn- 
chronism by means of ita own engine. This is much more 
convenient than removing the pistons and using an auxiliary 
motor, and the power factors obtained are sufficiently low 
on the load. 

The method, however, has been in the last year entirely 
superseded in favour of & special apparatus recently brought 
out for this class of work—the Morcom & Walshe Inductive 
Load—for which oar firm has the sole manufacturing licence. 
This load consists of a combination of special choking coils 
and water loads. 


The synchronous motor method is in many ways convenient 
as regards the regulation of power factor, but a second set 
of sufficient size is not always or even generally available. 

With the Morcom & Walshe load, power factors down to 
extremely low values, if required, can readily be managed at 
full K.v.4. without great expense, while both power factor 
and current are adjustable over a wide range. 


Morris & Lister. 
Coventry, September 9/h, 1907. 


— 


The Draft Regulations of the Home Office. 


I have read with much interest the criticisms of the 
electrical Press on the new Draft Regulations of the Home 
Office, but so far have seen no comments on Regulation 
No. 30, which provides for notices to be fixed on all motor 
users’ premises, giving instructions on the treatment of 
persons suffering from electric shock. 

The competition of gas and other engines, unhampered by 
fire office, B.O.T., and other rules, is already sufficiently 
keen, and it seems to me that if the B.O.T. rule prohibiting 
unauthorised persons from touching motors or apparatus was 
made more comprehensive and strictly enforced, other notices 
would be superfluous. This Regulation No. 30 will doubt- 
less appear to many of the general public to brand the electric 
motor as a particularly dangerous piece of apparatus, and if 
this is necessary for electrical apparatus, then it is doubly 
necessary that every gas engine user, and particularly suction 
gas users, should have notices posted giving directions on 
how to treat cases of gasification, and the gas-using public 
generally on how not to find gas leaka with lighted candles. 


Borough Electrical Engineer. 
September 10th, 1907. 


With reference to“ E в. d.’s letter in your last week's issue, 
in which he is of opinion that a 3-ft. passage behind the 
high-tension switchboard of a 100-Kw. station is ample, may 
I be allowed to eay that the standard of 4 ft. is quite narrow 
enough. Let“ £ в. d." put himself in the operator’s place, and 
he will see that should he slip and fall in a passage such as 
he describes, there would not be much chance for him. 

High tension is high tension, and whether a station is 
100 Kw. or 10,000 Kw., whether it is run from dusk to 
daylight, or is on continuous load, such a passage would be 
dangerous to the operator. 

Human life is of much more consequence than £ s. d. 


Walter C. Green. 
Ealing, W., September 14th, 1907. 


Drawing-Office Lighting. 


On page 406 of your current issue you have drawn atten- 
tion to а method of lighting drawing offices by means of 
concentric light diffusers and give some American examples. 
It may be of interest to you to be informed that the drawing 
offices of the В.Т.-Н. Co., Ltd., at Rugby, are lighted with 
enclosed continuous- current B.T.-H. arc lamps using con- 
centric light diffusers and lower shades, similar to the lamps 
described in your notes. The system has been in for several 
years and is quite satisfactory. It replaced a system of 
individual incandescent lamps. 

C. L. Oechsner, 


Manager, Publication Department. 


Rugby, Sep/ember 14fh, 1907. 


Electricity Supply to a Village. 


I note the inquiries of * Water Power" in the current 
number of the REVIEW, and should be glad if he would com- 
municate with me. I think it would be possible to light the 
village at considerably less cost than it will take for the 230 
volts supply suggested, and give at least an equally good 
light. The charge for current would show a good profit at 
8d. per unit. 

I have two such installations working, and in each case 
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the current costs considerably less than 1d. per unit for 
fuel, &c. Another very small plant J am testing now has 
given more than 40 lamps of 8-C.P. at a cost of lid. per 
hour. This is a 1-н.р. engine (driven by town's gas), and 
the lighting is not direct from the dynamo, but through a 
storage battery. 

The system is particularly adapted for villages or small 
towns and for overhead distribution on insulators. It is 
safe to handle; there is no danger from fire or shock. 


Joseph Jackson. 
Harrow, September 11th, 1907. 


Direct-Current Compensated Voltmeter. 


In your issue of September 6th I note a description of a 
compensated direct-current voltmeter. Surely this arrange- 
ment is not by any means new, as I have personally known 
of it for some seventeen or eighteen years. 

Within only the last few months Messrs. Nalder Bros. and 
Thompson have made several of these voltmeters to the 
specification of my firm, with a further attachment by which 
a bell is rung whenever the volts vary from the standard 
by more than a pre-determined amount, which amount can 


be adjusted at any time by the engineer-in-charge by means 


of a key so that it cannot be altered without his knowledge. 

Both arrangements are exceedingly useful for country 
stations where, during the daytime, the switchboard is not 
continuously under observation. 


| A. H. Dykes. 
London, S.W., September 12th, 1907. 


Three Methods of Electric Lighting. 


We have been very much interested by the leading article 
on the above subject in your issue of September 6th, and 
are pleased to see that you draw attention to the great 
importance of systematic measurement and comparison, with 
a view to combating the statements made by the supporters 
of rival illuminants. We venture to think, however, that 
you are doing central station engineers an injustice when you 
doubt whether many are to be found who, as you express it, 
“hunt round with a luminometer.” Judging from the 
number of orders and inquiries which we are receiving for 
Mr. Trotter's “ Universal " photometer, it would appear that 
there are, or will be shortly, a very large number indeed, so 
occupied. 

Everett, Edgcumbe & Co., Ltd. 
London, S.W., September 10th, 1907. 


OUR SPECIAL ISSUE. 


THE issue of the ELECTRICAL REVIEW for next week, 
Friday, September 27th, will be a special one devoted to 


* Accessories and Fittings for Electric Light and Power.“ 


There will be many more pages of editorial matter than in 
usual issues, as we have for weeks been getting together a 

eat deal of interesting matter relating to new and recently 
introduced manufactures in the lighting and power acces- 
sories and fittings departments. These will be published, 
with a very large collection of illustrations relating to them, 
on our special art paper. As in the case of former issues of 
this character, the needs of electrical engineers and other 
purchasers in the Colonies and foreign parts have been 
specially considered, as the Review has a large number of 
such among its regular readers. 

In view of the large amount of matter that has to be 
handled in the production of this special number, it is neces- 
sary for our editorial pages to be closed somewhat earlier 
than usual. We shall, therefore, be glad if all our corres- 
pondents and contributors will forward promptly any matter 
requiring to be inserted in next week’s issue. It may also 
be as well for those who have lately experienced any difficulty 
in obtaining their REVIEW to, in this case, at any rate, 
order it direct from the Ptiblishers, 4, Ludgate Hill, RO 


BUSINESS NOTES. 


Correction.— In the description of the double-sided 
power press of Messrs. J. RHopESs & Sons, Lrp., on page 416 
of our last issue, we gave the address of the firm as Halifax. This 
was a mistake, the correct address being Grove Ironworks, Wake- 
field. 


Dry Batteries.—Tue ELECTRICAL POWER STORAGE 
Co., Lrp., announce to the trade that the arrangement whereby 
the E. C. C. dry cells (patent), and Extra- Sec cells, were sold 
exclusively by the General Electric Co., Ltd., is terminated. 
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They сап now be obtained (wholesale only) direct from the E. P. S. 
Co., 4, Great Winchester Street, E.C., who are the sole makers, and 
who will send liste of prices and particulars on application. 


The '*Electromobile" Case.— It is reported that 
notice of appeal has been lodged by the plaintiffs, the ELECTRO- 
MOBILE Co., LTD., against the judgment of Mr. Justice Warrington 
in their action against the British Electromobile Co , Ltd. 


The Turbines of the Lusitania." —It is interesting 
to note that the turbines with which the Lusitania has trium- 


.phantly completed her maiden voyage were bladed on the system 


patented by Mxssss. WiLLANS & Ковімвох, the blades being 
built up in sections. The same is true of the Mauretania, the 
blades in her case being actually manufactured by that firm. | 


Catalogues and Lists.— Mn. A. GOLDIE ENGHOLM, 30, 
Church Street, Birmingham.—New catalogue of C.B. circuit- 
breakers. It opens with a classification index of the various uses of 
these breakers, and proceeds in later pages to detail, with line 
diagrams and some good half-tones, the overlokd, overload and no- 
voltage, overload and underload, overload and reverse, no-voltage, 
underload, and reverse-current types for direct and alternating 
current work respectively. At one part of the book are given prices 
for magnetic blow-out devices and for loose handles, which prevent 
the circuit- breakers being closed against an overload or short- 
circuit. Several pages give complete diagrams of dimensions. 

LIVERPOOL ELECTRICO CABLE Co., LTD. Vauxhall Road, Liver- 
pool—New price list of electric wires and cables. The various 
sections are separated by means of a thumb index. Some new 
tables have been added in this issue embodying the recommenda- 
tions of the Engineering Standards Committee as to standard sizes 
of solid stranded conductors. There is also a table extracted 
from the I.E.E. Wiring Rules, showing maximum currents, thick- 
nesses of dielectrics, and insulation resistances, for insulated con- 
ductors. A further table shows the maximum current and number 
of lamps according to the rules of several fire offices. The liat 
thronghout is well arranged, and all prices are boldly brought out 
in red ink. Copies will be sent to anyone interested, upon 
application. 

Mr. ARCHIBALD CAMPBELL (sole agent for the Antacidine Co., 
Southall, Middlesex), 27, Chancery Lane, W.C. List of new 
insulating baking, and non-baking varnishes, and insulating 
paints. We understand that these are specialities in so far as 
their insulating properties are concerned, and also as regards 
their entire freedom from all acids. The Antacidine Co. have 
just started operations at Southall. 

THE ELECTRICAL Co., Lrp., 121-125, Charing Cross Road, W. C. 
—Trade leaflet showing some of their three and five-light inexpen- 
sive cord pendant fittings, and giving prices of same; leaflets 
relating to hand lamps, watertight china fitti motor-car test 
and inspection lamps, and some special lines in Louis XV fittitigs. 
Also pocket list giving latest prices of Nernst lamps. | 

THe Hurtritoa, EVER AND MAtWreRAftcem Co., 49, 
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Lime Street, E.C.—Desk blotter showing some of their Teemco ” 
electric fans. 

`  MxssBs. W. Wapsworts & Sons, School Hill, Bolton.—24-page 

finely illustrated publication describing the Wadsworth ” electric 

lifts for passenger, hospital, dinner service and other purposes. 

ENDOLITHIC Manuracturina Co., Lro., Pomona Buildings, 
Fore Street, E.C.—Card relating to their name and instruction 
plates in ivory, ivorine, metal, brass, German silver, &c., as used by 
many electrical manufacturers. 

Тнк CoNcoBDiA Evgctric We Co., LTD. (now of 34, Queen 
Street, E.C., and whose address from October lst will be 64, 
Salusbury Road, Kilburn, N.W.), have issued a four-page illustrated 
price list dealing with their flexible arm electric desk lampe, 
magazine fuses, and their patent tube and pipe bending machine. 

Messrs. Newrons, Lro., Taunton.—Pocket list giving a specifica- 
tion, and tabulatd details and prices and dimensional particulars, of 
their dynamos and motors. 

The Wrison-Wotr EmacGrmNEERING Co. Lro., Thornton Road, 
Bradford.—New catalogue of standard direct-current dynamos and 
motors, giving full illustrated descriptions, specifications, and 
technical data enabling the outputs of semi-enclosed, ventilated 
enclosed and fully enclosed motors to be calculated. Fully dimen- 
sioned drawings, prices of extras and spare parte, and shipping 
weights and packing, are also given. The list has been compiled 
with the view of facilitating the work of estimating on the part of 
engineers, contractors and shippers, &c. Standard machines can 
be supplied from stock. Copies of the catalogue may be obtained 
on application. 

Messrs. James McMirraN & Co., of Glasgow, and Clun House, 
Burrey Street, Strand, W.C.—Catalogue of 150 pages particularising 
the various manufactures in telephones, switchboards and accessories 
of the Elektrisk Bureau, Ltd., of Christiania. The ground covered 
by the book, which is well illustrated and indicates prices, is best 
indicated by mentioning the different sections, which are:—Wall 
and table telephones, portable telephones, mining and special 
telephones, battery and  intercommunicating telephones and 
, Switches, switchboards, multiple boards and accessories, lightning 
arresters, microphones, receivers and micro-telephones, extension 
bells and switches, generators, accessories, cords, and disgrams of 
connections. A loose sheet gives particulars of the Eirophone," 
& telephone set for the use of those who suffer from deafness. 

Messrs. J. Н. Ногмез & Co., Newcastle-on-Tyne.— New and 
revised list of electrical measuring instruments just issued, showing 
and giving prices and particulars of the Castle moving coil and 
spring-controlled ammeters and voltmeters, portable testing sets, 
Sector moving-coil instruments, and combined galvanometer and 
battery. | 


Electrical Manufacturing in the U.S.A.— The 
business of four large electrical companies for the first half of the 
year contains no justification for the somewhat disturbing reports 
of a dropping off in business and a wholesale reduction of working 
forces, The General Electric Co. booked over $35,000,000 of orders 
in the first half of the present fiscal year, compared with about 


$29,000.000 in the same period of 1906. Western Electric gross for . 


the first six months of the current fiscal year was about $30,000,000, 
or $1,000,000 less than for the same half of last year. Westing- 
house officials estimate shipmenta for the current year, based on the 
results of the first five months, at over $42,000,000. The Allis- 
Chalmers closed its year June 30th, and gross receipts are understood 
to have been approximately $20,000,000. It is, of course, probable 
that in the event of any general let-up in business, new orders for 
electrical apparatus will drop off in the last six or seven months of 
the current fiscal year. At the same time the General Electric, 
Westinghouse and Allis-Chambers each has orders booked ahead 
sufficient to keep the shops in full operation for five or six months. 
Based on actual results for the first five or six months of the 
present fiscal year, and assuming that in the current year Allis- 
Chalmers does no greater business than during the 12 months just 
ended, the gross earnings of the four companies would work out at 
the following rate:— 


Present Previous 

; fiscal year. fiscal year. 
General Electric $70,000,000 860,071, 883 
Westinghouse a 42,000,000 33,026,240 
Western Electric ... 60,000,000 69,245,331 
Allis-Chalmers 20,000,000 20,000,000 
Total .. $192,000,000 $182,343,454 


“The gross receipts of the four companies show an increase of 
nearly $10,000,000, or over 5 per cent. over the previous year."— 
Electrical World. 


Nernst Lamps.— In a letter to the Electrical Contractor, 
the A.E.G. English Manufacturing Co., Ltd., state that although 
they have informed contractors in various towns that they are 
willing to fit their new improvements to existing lamps free of 
charge, the contractors will not take the trouble to advise their 
clients to have this done. On tbe other hand, municipal elec- 
tricity supply authorities have readily taken up the matter, and 
have induced a large number of consumers to accept the company’s 
offer. The company's inspectors have found tbat }-ampere burners 
are used on 1-ampere lamps, or with l-ampere resistances, that the 
holders of B and D lamps are not slotted, and that Luna and A 
lamps are connected with the wrong polarity, а state of affairs 
discreditable to the contractors, and fatal to the good working of 
the lamps. Moreover, the contractors apparently refuse to co- 
operate with the company, although the latter undertake to hand 
over any orders their travellers may take to the contractors, and to 
refrain absolutely ffoth quoting trade terms to private users. We 


do not know what the contractors have to say to all this, but it 
certainly looks as though they were neglecting their own interests, 
as well as injuring the company. How can the competition with 
gas be carried on under such conditions? 


Educational Notes.—Souru-WFSTERN POLYTECHNIC. 
—We have received the calendar and prospectus of this college for 
1907-8, giving particulars of the day and evening classes. Mr. 
A.J. Makower is the head of the electrical engineering department, 
in which a full course of scientific'and practical instruction is given. 
Facilities are provided for candidates for the B.Sc. examination of 
the London University. ‘The day classes open ou the 30th ingt., 
and the evening classes on Monday next. 

NORTHAMPTON PoryrTECHNIC INSTITUTE. — The ‘‘ Announee- 
ments" for the session 1907-8 have just been issued. Day and 
evening courses are provided in Mechanical and Electrical Engi- 
neering, Technical Optics, Horology, &c. The day classes com- 
mence on the 30th inst., and the evening classes on the 23rd inst. 
The principal, Dr. R. M. Walmeley, is head of the Electrical Engi- 
neering Department, associated with Dr. C. V. Drysdale, and Mr. 
H. M. Hobart lectures on Electrical Engineering Design. A special 
feature this year is a course on the production and measurement of 
light. 


Trade Announcements. — Messrs. NORTON and 
GREGORY, LTD., Castle Lane, Buckingham Gate, S.W., have 
acquired the business hitherto carried on by the Architects’ and 
Engineers’ Supply Association, 4and 5, Dean Street, High Holborn, 
W.C. 


THE WESTERN ELECTRIC Co., of 171, Queen Victoria Street, 
E.C., are on September 30th, removing their London office to 
Norfolk House, Victoria Embankment. The firm's P.O. telephone 
number will remain as heretofore, No. 2389 Central, but the 
National number will be changed to Gerrard 5349. 

Messrs. MawpsLEY's, LTD., of Zone Works, Dursley, Glos., 
inform us that they have appointed Messrs. D. M. Malloch & Co., 
50, Wellington Street, Glasgow (Telephone No. 2175; telegrams 
" Cryselco ") as their agents for the West of Scotland. 

Messrs. IMEsoN BROS., FrcH & Co., Stockton-on-Tees, have 
taken over the sole agency for the British Isles for the American 
Sun Electric Lamp. 


Australian Copper.— According to the returns published 
by the Mines Departments of the leading Australian States, says 
the British Australasian, their copper output for 1906 was as 
follows :— 


Copper. 
Tons. ; £ 
New South Wales 9,755 789,527 
South Australia 8,208 718,609 
, Queensland ... 10,077 916,546 
Tasmania 8,400 800,000 


* Approximate. 


v 


“The value of the exports during 1906 has been given at £3,000,000, 
which is less than the total of the figures stated above, but valuation 
for export purposes is always fairly low." 


Improved Wall-plug.—One of the disadvantages of 
the common form of wall-plug, in which the flexible enters at the 
centre of the plug, is that the flexible can so easily be used as a 
handle for pulling the plug out of the socket; moreover, repeated 
bending takes place at the orifice and the two insulated conductors 
are closely apposed at that point, so that the conditions are favour- 
able to short circuit. If such a short occurs at the moment when 
the plug is pushed into the socket, unless the fuse acta promptly, one 
may receive a very nasty burn. To remedy this, says l'Industrie 
Electrique, M. G. Goisot has devised a plug in which the two con- 
ductors are separated by a wall of porcelain and leave the plug by 
separate holes. Further, the latter are not in the face of the plug 
but in the periphery, so that the flexible no longer serves the pur- 
pose of a handle; it is also less liable to bending, as it hangs 
straight downwards from the plug. The cap is attached by screws. 


Annual Outing.—The annual outing of the LINOLITE 
Co. (works and oftice staffs) took place on Saturday, 14th inst., the 
party being accompanied by Mr. A. S. E. Ackermann (engineer to 
the company), and Mr. R. L. Matthews (assistant manager). The 
party went for atrip to Southend, where, after dinner provided at 
the Marlborough Hotel, a cricket match was played between the 
office staff and the works staff, the former beating the latter by 
16 runs. 


Exhibition.—4An exhibition of electrical appliances, 
lamps, &c., was opened on 16th inst. at Loughborough, Leicester- 
shire, and will remain open for one week. The Edison & Swan 
United Electric Light Co., Ltd., of 36-37, Queen Street, E.C., state 
that, although tbey have not taken a stand there, they are showing 
in operation four of their new 10-ampere size white flame Ediswan- 
Carbone lamps, as well as two of their new enclosed arc, the 
" Radiant," which is also one of the white light type, although not 
a flame arc. In connection with the remarks made at a recent 
meeting of gas engineers by Mr. J. H. Canning, of Newport, in 
which he stated that tlame arcs threw off poieonous fumes, became 
corroded by the volatilised salts condensing on the mechanism, 
burned costly carbons; and emitted a light of unpleasant hue, thus 
making four definite charges, the Ediswan Co. inform us, in reply, 
that their Ediswan-Carbone white-flame type throw off no poisonous 
fumes, do not corrode, burn pure carbons of inexpensive nature, and 
give a light the spectrum of which is exactly similar to daylight. It 
is generously suggested that Mr. Canning should visit the Ediswan 
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showrooms and become acquainted with tbese flame arcs. We can 
guarantee him the most charitable reception possible under the 
circumstances. 


Dissolutions and Liquidations.— ANDREW MATSON, 
electrical engineer, Hardwick Terrace, Stockton-on-Tees. — First 
meeting September 24tb, at Middlesbrough; public examination, 
October 23rd, at Stockton-on-Tees. 

Tux Victonia GARAGE AND ELECTRICAL Co. (Н. Lewarne and 
E. J. Swift, electrical and motor engineers), St. John Street and 
Parkside, Coventry.— Partnership dissolved from September 10th. 
E. J. Swift attends to debts. 


Bankruptcy Proceedings.—(G. A. BENTON, electrical 
engineer, Hatherton House, Shareshill, Staffordshire (formerly of 
Muswell Hill).—Supplementarv dividend of 2s. in the £, payable 
September 25tb, at the Official Receiver's office, Wolverhampton. 


Book Notices.—Dre Montage Elektrischer Licht und 
Kraftanlagen. Ein Fascheubuch fiie Ingenieure, Elektromonteure, 
Installateure and Beitzer elektrischer Anlagen. By H. Pohl 
Hanover: Dr. Max Janecke. Price 2 M. 40 pf.— This second edition 
of the first volume of the ‘Bibliothek der gesamten Technik " gives 
a clear though superficial descripton of most of the problems met 
with in electrical installation work. It is divided into 24 chapters 
dealing with direct and alternate current generators, motors and 
transformers, accumulators, instrumentis, mains, cranes, lamps, 
theatre lighting, ship lighting, electricity in mines, and installations 
in damp or gas-laden atmospheres. The illustrations are good and 
plentiful and tbe information given is generally reliable, although, 
owing to want of space, it has usually to be given in the form of a 
bald statement without much explanation. This lends conciseness 
to the book, and would prove no objection, provided that quite 
definite rules were laid down in each case. When, however, the 
various methods of carrying out a given class of work are described 
without critical comparison, as is the case in some of the chapters, 
the result is likely to be more confusing than helpful—at least to 
beginners. 

“ Transactions of the South Yorkshire Association of Mining 
Studente." Vol. II, No. 4. London: Chichester Press. i 

“The Corpuscular Theory of Matter.” By J. J. Thomson. 
London: A. Constable & Co., Ltd. 1907. Price 7s. 6d. net. 

" Electric Power-Users’ Handbook.” Ву P. Hunter-Brown. 
London: Hodder & Stoughton. 1907. 5s. net. 


A Limehouse Factory Installation.—The contract 
for the electrification of Messrs. C. & J. Webb's factory at Lime- 
house has just been carried out. 
11 direct-current 480-volt motors, driving sewing, button-holing 
and bar-tacking machines, for the manufacture of uniforms, &c. 
The work has been done by the ELECTRICAL ÉNGINEBBING AND 
MAINTENANCE Co., of Lime Street, E. C., in conjunction with 
Messrs. Jones's Sewing Machine Co., Ltd., who contracted for the 
mechanical equipment and transmitters. The work has been 
carried out to the specification, and under the personal supervision, 
of Mr. T. Kerr-Jones, the company's consulting engineer. 16 is in 
accordance with the new Home Office Factory Regulations. We 
understand that the adoption of electric driving has enabled the 
speed of the machines to be raised to three times the old value, 
and the perfectly steady ranning obtained has been fonnd of great 
advantage. In consequence of the speeding up, the output of the 
factory has been enormously increased. Power is taken from the 
Stepney Borough Council's mains at 1d. per unit. 


Oiland Waste-Saving Machines.— Mr. CHAS. PULLAN, 
of Cardiff, has lately received orders from the following firms for 
oil and waste-saving machines for which he is sole agent in South 
Wales: — Guest, Keen & Nettlefords, Ltd., Ebbw Vale Steel, Iron, 
and Coal Co. Ltd., Lockets Merthyr Collieries, Ltd., Insoles 
Cymmer Colleries, and the Borough of Newport Electrical Depart- 
ment. | 


Rubber.—The Tribune says that in the course of his 
report on the Federated Malay States, the High Commissioner 
refers to the great strides which rubber planting bas made during 
the past year. The area under rubber cultivation has increased 
from 38,000 acres in 1905 to 100,000 acres. 


LIGHTING and POWER NOTES. 


Ashton-under-Lyne.—The B.G. has decided to pro- 
vide its own E.L. plant, at an estimated cost of £2,000. This will 
give & saving of about £80 per annum in the cost of energy, based 
on 214. per unit, the present charge made by the T.C. 


Barnstaple.—The report of the chartered accountant 
engaged by the T.C. to sudit and report upon the accounts of the 
municipal electricity undertaking, from the inauguration of the 
works in 1902 to March 31st, 1907, was, on Friday, placed in the 
hands of the members of tbe T.C. Appended to his rémarks ате 
three tabulated statements. The first is a révériu& aocount going 


It consists of the installation of 


over the whole progress of the undertaking, and showing a loss 
(exclusive of losses on the installation) of £1,559 14s., and, in 
addition, a sum of £270 18s. is added, as being improperly charged 
to capital account, making a total loss on the revenue account of 
£1,830 13s. Sale of energy amounts to £13,445, of which no less 
than £6,330 98. bas come out of the rates since 1902 for public 
lighting. The record statement is ап account of capital expendi- 
ture as amended after investigation," and showing a total sum 
under this head of £31,165 7e., against £31,616 12s. in the previous 
accounts, or a difference of £451 4s., which it is considered should 
not be charged to capital. The third statement is a balance-sheet 
at March 318, 1907, as amended after investigation of capital 
expenditure from the commencement, and showing that there is 
due to the treasurer (revenue) £3,017 13s., as a set-off against 
which, however, there are bills outstanding and stock in band, ao 
that the dead loss is no more than the sum of £1,830 13s. previously 
stated. A most serious point in the report is the question of 
depreciation, which, the auditor insiste, must be faced, the only 
alternative, in his opinion, being to find the borough “ burdened 
with an ever-increasing debt caused by the replacing of worn-out 
capital assets, and necessitating & neavy call upon the rates each 
year to meet the deficiency resulting from the increased interest 
and instalments on loans." 


Bo'ness,—At the Valuation Court of the County of 
Linlithgow last week, the Bo'ness Corporation (owners of the 
worg8) with the National Electric Construction Co. (lessees), 
appealed against an assessment of £1,300, which had been placed 
upon the electric supply undertaking. Mr. Spencer Hawes, of 
Caxton House, Westminster, who gave evidence on behalf of the 
appellants, claimed that the assessment was so excessive that it 
could not bave been founded on the recognised "'revenue" 
principle. Although a strict valuation on the revenue” principle 
supported a much lower figure, the appellants were prepared to 
agree to a value of £400 for the current year. Mr. Hawes showed 
that this figure was fully supported by the valuations fixed in the 
cases of the Scottish electrical undertakings at Hawick and Coat- 
bridge. In the end the Court reduced the assessment from £1,300 
to £720, but the appellants declined to accept this, and gave notice 
of their intention to take the appeal to the higher Court. It was 
acknowledged that the assessor's valuation had been founded on the 
“ contractors' principle by a percentage on the constructional cost, 
notwithstanding that the Appeal Courts had adopted the revenue” 
principle in several cases, notably in connection with tbe Falkirk 
gas works, and the electricity works at Edinburgh, Hawick and 
Coatbridge. 


Canada.—OrTrawa.—The purchase of the Chelsea 
water power, near Ottawa, which is capable of developing 
25,000 н.р., for the sum of $200,000, has been recommended to the 
City Council. With regard to this power, the total cost would be 
for 10,000 HP, $868,000; for 20,000 н.р. the cost would be 
$1,286,000. The engineers propose that the city should acquire 
half of the rights and bear one-half the cost of headworks; the 
annual cost per horse-power for 10,000 н P. would be $11.60, and 
for 20,000 н.р. development, 36. The head works would cost 
$350,000. "There are several other available powers within 28 mileg 
of Ottawa. 


Carmarthen.—The T.C. on September 11th decided, 
by 12 votes to 8, toseal the agreement with Messrs. Saunders & Co., 


of Cardiff, to supply current to tbe town for street lighting for a 
period of 14 years. | 


Clyde Valley.— Electrical power is a prominent feature 
of the new yard of Yarrow's now being laid out at Scotstoun on 
the Clyde. Electric cranes are specially noticeable. Over the 
fitting-out basin, with a крап of 93 ft., there is a 50-ton travelling 


стапе, and another one of similar size in the engineers’ shops, along 


with smaller electric cranes. The boiler shop has a 50-ton and a 
10-ton crane. On the space between the boiler shops and the 
platers' shop a large gantry is placed, 330 ft. in length, with an 
85 ft. span, carrying*a 7-ton electric travelling crane. A feature 
of the pattern-makers' and joiners' shops, is that the macbinery 
will be driven by electric motors placed under the level of the 
floor, All the power will be obtained from the Clyde Valley 
Electric Power Co., and all the works are to be lit by electricity. 


Continental Notes,—SwitzerLanp.—Recent statistics 
show that in Switzerland there are 494 electricity works, of whicb, 
however, 205 are wholly, and 41 partially, fed from other stations. 
Taking 163 works of which full data are available, 7'Zndustrie 
Electrique shows that 89, of 74,381 xw., are hydraulic; 56, of 
70,908 Kw. hydraulic, with steam plant in addition; 3, of 1,110 Kw., 
steam; 14, of 1,089 kw, gas; and 1, of 1,870 kw, steam and gas. 
The average power is 837 Kw.; that of the hydraulic plants alone, 
1,270 xw., and that of the steam plants, 370 kw.. the gas plants 
averaging only 78 kw. Direct current is supplied by 63, alternating 
by 115, and both by 31. Three stations bave an output exceeding 
10.000 kw., 5 exceeding 5,000 Kw., and 12 exceeding 1,000 xw. 
Of 207 stations, 182 supply motors only, and 30 of these only during 
the daytime. There are 100,000 consumers, of whom 10,800 take 
power and $1,500 light, the remaining 7,700 using electricity for 
heating. 

GERMANY. — Plans are being prepared in connection with a 


' project to establish a municipal central electric lighting station in 


the town of Wermelskirchen, Rheinland. 
Devonport.—An electrical exhibition was opened by 


„ 


me Mayor; on the рше, Thé exhibition шеше: with elec- 
wer an tig à 068, qléctro-biBdiol] apparátus, 
ЧН cooking, and рне dh &, : 
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Dundee.—The Harbour Trustees have approved of the 
plans of the routes for the cable tracks in connection with the new 
power station їо be erected at Dundee, and they have also approved 
of the conditions under which the cables will be laid. 


Edinburgh.—The Electric Lighting Committee of the 
Т.О. has decided to recommend the Council to reduce the rate per 
unit by id. to ordinary consumers. Should the Council adopt the 
recommendation, the price per unit will be 23d. 


Farsley.—The draft agreement for the transference of 
the Council's electricity undertaking to the Electrical Distribution 
of Yorkshire, Ltd., has been agreed to by the U.D.O. 


Heston and Isleworth.—The U.D.C. has reduced the 


charges for energy, in respect of arc lamps for outside lighting, to 
За. per unit, from 5d. per unit. A long debate recently took place on 
а motion by Councillor Greville Smith to form a special committee 
to investigate the Council's electric light undertakivg, with a view 
(а) to leasing or selling the concern at the best figure; and (b) to 
report fully upon the condition of the whole concern and ite future 
prospects. The matter was deferred. 


India.— CAWNPORE.—In a recent issue we referred 


briefly to the new electrical plant and tramways in this city, for 


which Messrs. Crompton & Co. were the contractors. The power 
station is situated centrally and bas a capacity of 855 kw. The 
boiler house contains three marine type Stirling boilers, with an 
evaporative capacity of 6,000 lb. water per hour, and fitted with 
superheaters and chain-grate etokers. The feed heaters and pumps 
are placed in a separate room, the pumps being motor-driven. In 
the engine room are installed a 375-kw, two 165-xw., and two 
75-Kw. unite, consisting of 450-550-volt Crompton generators, 
. suitable for either lighting and traction, and coupled to Belliss 
high-speed engines. Two batteries, one for lighting and one for 
traction purpose, have been installed, the latter being worked in 
parallel with the generators in conjunction with а Crompton 
automatic booster, and the former, in connection with a reversible 
‘booster. The switchboard is placed in a separate room to protect 
the attendants from excessive heat. Some seven miles of lighting 
mains, on the three-wire system, have been laid. The cables 
are laid on the solid system, 4 ft. below the surface, to guard 
against temperature changes, the range being from jast above 
freezing to 150* F. In order to reduce the cost of house services, 
the houses being surrounded by compounds, the service cables are 
carried up а pole and then overhead to the houses. Some 34 to 
4 miles of tramway track have been installed, the overhead work 
being of normal type, and a car-shed to accommodate 40 cars has 
been constructed. The cars are of the single-deck type with Dick, 
Kerr equipments. 


Llansamlet.—Swansea R.D.C. had decided to apply to 
‘the В. of T. for a prov. order for E. L. at Llansamlet. 


London.—SHOREDITCH.—A pplication is to be made to 
the L.C.C. for sanction to borrow £6,444 to cover the cost of works 
‘already carried out in extending mains and laying service pipes. 
Two arc lamps are to be used for the lighting of Whitmore Bridge, 
replacing three gas lamps. | 

St. Pancras.—The quarters output of electricity (ending 

Juae 30th) was 1,404,533 units, which compares with 1,533,142 
units in the corresponding period of last year. The decrease is 
Aue to a reduction in power units (280,369 as against 475,056 in 
1906) supplied for the constructional operations on the tube rail- 
ways. 

CAMBERWELL.—Àn inquiry was held by the B. of T. at the 
B.C. offices on July 30th into the subject matter of the appeals of 
the County of London Electric Supply Co., Ltd., against the usual 
conditions (that the mains be used only in respect of the supply of 
electricity within the borough) imposed by the B.C. in respect of 
mains in Lieford Street and Sumner Road. The Committee is 
now in receipt of a letter from the B. of T. allowing the appeal of 
the company and approving of the proposed works. 

ForLHAM.—Mr,. Carson Roberts, the district auditor, makes the 


following entry in his report on tbe accounts of the B.C. for the 


year ended March 31st last:—''Statement of reserve funds— 
electricity accounts. I am pleased to note that the Council has 
resolved to allow no further entries of a misleading character to 
appear in the published abstract of its accounts or in the returns 
to the Board of Trade in regard to non-existent reserves.” The 
Borough Council ів. to apply to the Т, С.С. for a loan of £7,330 for 
electric lighting purposes. 


Ossett.—The T.C. has consented to the Yorkshire 
Electric Power Co. supplying energy to wills in the town, subject 
to the right of the Council to withdraw its consent on six months’ 
notice, and to the company paying the Council 5 per cent. on the 
receipts for energy sold. 


Portslade.—The Joint Committee for Portslade, South- 
wick and Shoreham U.D.C.'s has decided to take counsel's opinion 
on the terms proposed by Brighton T.C. for aupplying energy to the 
district. 


Redditeh.—The U.D.C. has decided to procure 200 
64-c.P. Osram lamps for street lighting, to replace ordinary 92-0 г. 
incandescent lamps. 


Scottish Private Installations.—4An important instal- 
lation has just been completed at Dunrobin Castle, Sutherlandshire, 
by Mesars. Claud Hamilton, Ltd., dl w, under the superinten- 
dence of Mr. Thomas Young, M. I. O. E. The generating plant 
consists of two large motion gas rae. cotipled to nftiltipolar 
dynamos; a storage battery is also installed in an adjoining room. 


* 


Underground cables are carried from the engine house, into the 
castle, the laundry, and tbe estate workshops. In lighting the 
castle it was specially desired by the Duchess of Sutberland that the 
magnificent candelabra in the dinirg and drawing rooms and on 
the staircase should be retained, and these have been adapted by 
replacing with electric lamps of exact shape and colour the wax 
candles formerly used. All the ventilating fans are electric-driven, 


апа tbe hot plate near the dining room is also electrically-heated. 


Another north of Scotland mansion, which has been fitted up with 
electric power and light by Messrs. Claud Hamilton, is Langwell 
House, Berriedale, belonging to the Duke of Portland. 


Swindon.—The T.C. has decided to undertake the sale 
of electric lamps to consumers at retail market prices. 


Wednesbury.— Mr. H. R. Hooper, of the L.G.B., held 
an inquiry on Wednesday respecting an application by the Corpora- 
tion for sanction to borrow £10,000 for the purpose of laying down 
a complete plant for the generation of electricity in the borough. 
Mr. Hayward, on behalf of the Midland Power Co., strongly 
opposed the application, urging that it would not pay the Corpora- 
tion to generate its own electricity; and he further pointed out. 
that, in that case, the present agreement between the company and 
the Corporation would be liable to be determined. The result of 
that would be that there would be three concerns which would 
have the power to supply electricity in the borough of Wednesbury 
—the Corporation, the Midland Power Co., and the Mond Gas Co. 
After a lengthy hearing, the Inspector promised to make his report 
tothe Board in due course. 


Yardley.—It is stated that the U.D.C. has practically 
decided to work its own electric lighting order, no agreement as to 
its transference baving been arrived at with the Birmingham Cor- 
poration or Shropsbire, Staffordshire and Worcestershire Power Co. 
It is proposed that the South Yardley power station of the B E. T. 
Co. should be purchased and removed to & more convenient site 
and that the Council should take over the tramway supply. 


TRAMWAY and RAILWAY NOTES. 


Argentine.—The Belgian Electric Tramway Co., which 
took over the Roux Tramway concessions, is petitioning the Municipal 
Council of Buenos Ayres for an extension of, at least, two years 
ind the termination of the works that ought to conclude December 

Ist, 1907. 


Blaekpool.—In order to contradict certain published 
reporte, Alderman Brodie, of the T.C., has issued a statement in 
reference to the recent arbitration with tbe Lytbam and 8t. Annes 
Tramway Co. What he wishes to contradict, he states, isthe mis- 
leading story circulated ss to the cost of the arbitration. It had 
been said tbat the Corporation's costs would amount to between 
£500 and £600, when, as a matter of fact, they were no more 
than £60. 


Bradford.—The Corporation, last week, opened a six-mile 
railway between Pateley Bridge and Lofthouse, at the foot of Great 
Whernside. Although primarily constructed to facilitate work on 
the Corporation’s storage reservoir, the line is available to 
passengers, aud will be operated by old Metropolitan rolling stock. 
As the line is a single one with passing places, the electric tablet 
system of working has been adopted. 


Continental Notes.—Bavanra.—It is announced that 
on the re-assembling of the Bavarian Parliament at the end of this 
month, a Bill will be introduced to authorise the conversion to 
electric traction of the State Railway between Salzburg, Reichenball 
and Berchtesgaden. There are many gradients on this particular 
line which is said to have prospects of being remunerative. It is 
proposed to obtain the power for working the railway by the 
utilisation of the river Salzach, which is expected to yield 5,000 n.r. 
A vote of funds will afterwards be demanded for the transformation 
of the railway between Munich, Starnberg, Garmiecb, Mittenwald, 
Kitsing and Kochel. 16 this case it is intended to utilise for 
power purposes the water of the Walchensee and of the Isar and 
the Rissbach. 

SwITZERLAND.—The Swiss confederation is seeking to secure 
possession of water falls for the purpose of supplying power for the 
eventual working of the State railways by electricity. An agree- 
ment has just been concluded with the Canton of Uri, whereby the 
confederation comes into possession of considerable water power 
in return for the payment of a single sum of £10,000 and of £2,800 

т annum as interest on water." Ап arrangement of a similar 

ind was made with the Canton of Tessin a little time ago on the 
basis of à payment of £12,000 and of £3,800 yearly as water interest. 
By this means the confederation bas obtained rights over waterfalls 
representing over 50,000 H.P., and itis therefore assumed that the 
work of introducing electric traction on the railways will now be 
taken in hand. 

Spain.—La Sociedad Hidro-Electrica del Chorro is establishing 
a new sub-station in Malaga for transforming electrical energy from 
2,500 volts (three-phase) to 550 volts. The plant to be put in will, 
at first, comprise а 500-н.г. rotary transformer, the current being 
ааа for the operation of the electrical tramways in the town. 

An electric traniway has just bein cotipleted and put in operation 


^ 
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in the town of La Loma. Ап application has also been made for а 
concession to continue the line from Balza to Linares. 

AUSTRIA.— La Société des Tramways d'Agram, of Agram-Austria, 
has, after long negotiations, completed arrangements with the muni- 
cipal authorities of the town for the conversion of its tramways to 
electric traction. Under the terms of the agreement the company's 
concession will be extended for a term of 50 years from the day 
the first electric line is put in operation. The company undertakes 
to convert its present system and to construct two additional lines, 
which will bring the length of the system up to 20:4 kilometres. 
The town will construct the power generating station, which will 
also be utilised in connection with the public and private electrie 
lighting, and will supply the necessary energy for the operation of 
the tramway at 14 hellers (1:4d.) per kilowatt-hour, up to 700.000 
kilowatt-hours, and 12 hellers per kilowatt-hour over that quantity. 
The town will take 4 per cent. of the gross receipts for the first 
10 years, 44 per cent. in the next 10 years, and subsequent similar 
periods in proportion, up to 65 per cent. Overhead conductors are 
authorised for the whole system, but steel masts are obligatory only 
within the town limits. 

Ногт,амр.—ТЕе following applications for concessions to con- 
struct electric tramways have been made to the Dutch Government: 
(1) W. E. Cramer & Cie., Arnhem for Arnhem and surrounding dis- 
trict; (2) Lups & Co., Velp. from Velp to Dieren; (3) Koron to 
Venhuizer and Ewijck to Schagen (Syndicate). 


Dalkeith.—The T.C. has been somewhat exercised con- 
cerning the fate of the electric tramway undertaking which was to 
be laid down between Edinburgh and Dalkeith. Recently the 
town clerk of Dalkeith wrote to the secretary of the syndicate 
inquiring what progress was being made with the scheme for beginning 
the electric tramways between the Edinburgh city boundaries at 
Nether Liberton and Dalkeith and Eskbank. The secretary has 
replied that arrangements for financing the undertaking are still 
under consideration, and until these have been satisfactorily con- 
cluded he is unable to give a definite reply. 


Edinburgh.—The Tramways Committee has decided to 
recommend the Council to take estimates for the whole work 
required for the cabling of the East Claremont Street route. The 
recommendation has been made in order to have definite data for 
the calculation of the extra cost to the city. 


Leeds.—At a meeting of the ‘Tramways Committee on 


the 16th inst, it was decided to recommend that sanction be 


obtained for the borrowing of £40,000 for the construction of 
tramways in Otley Road, from the Three Horse Shoes to Lawns- 
wood, in East Street, ard in South Accommodation Road. 


Liverpool.—An electric tramway car proceeding slowly 
up Prescot Street, one of the steepest gradients in the city, on 
Saturday morning suddenly stopped, and then began to run back- 
wards. Ав it gained speed tbe passengers jumped off, several being 
hurt. The driver and conductor stuck to tneir posts, and succeeded 
in stopping the car before it reached the bottom of the incline. 


London.—1,.C.C.—The London County Council has sent 
a circular letter to the Metropolitan Borough Councils suggesting 
that electric mains under carriage-ways should he laid at a mini- 
mum depth of 3 ft. 6 in., where there is any likelihood of a tram- 
way being constructed, or where street improvements may be 
necessary. i ' 

The Highways Committee of the L.C.C. is asking the consent 
of the Borough Councils affected to the introduction of a Bill in the 
next session of Parliament for connecting the existing tramways in 
Blackfriars Road with those in Southwark Bridge Road, vid South- 
wark Street. 

PorLAB.— In response to an inquiry by the B. of T., as to the B.C.’s 
position in regard to the adoption of the “ G.B.” system on the 
Aldgate-Bow route, the B.C. has stated that it has no objection to 
the adoption of any system, provided the scheme affords through- 
running facilities between Aldgate and the districts of West Ham, 
East Ham, Ilford, &c. 

LONDON UNITED Trauways.—The President of the B. of T. is to 
be asked to receive a deputation ifrom the Councils of Hammer- 
smith, Ealing, Hampton Wick, Hanwell, Teddington, and Twicken- 
ham, with regard to the noise caused by the tramcars of the 
London United Tramways Co, The Teddington U.D.C. some time 
ago asked the B. of T. to cause an inspection to be made by one of 
its inspectors of the tramway track in Teddington under the pro- 
visions of Sec. 27 of the London United Traniways Act. The Board 
replied that it was not disposed toorder an inspection unless 
action had first been taken against the company under the first 
part of the section, and such action had failed on the evidence then 
available. 


Musselburgh.—It was reported at a meeting of the 
T.C. that the cost for the extra policing of the town during the 
tramway strike disturbances was £120, while a claim from the 
tramway company for damage to their property amounted to £220. 
Included in this latter sum was £84 as the account of a local 
purveyor for housing and feeding the blacklegs"; the replacing of 
the windows and other glass broken cost £64, and £11 was charged 
for refreshments for policemen on the cars anil for drivers and con- 
ductors. 'The claim was remitted to the Provost and Law Com- 
mittee. ' 


Northfleet.—4A serious delay to traffic recently happened 
through the fusing of one of the overhead wires on the tramway 
between Swanscombe and Northfleet. The trouble commenced 
with the breaking of a guard wire, which fell across the trolley 
wires, and one of these fell on to the roadway nesr a rail, 
whereithe road had bein fréshly tar-sprayed. A large area of 
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the road surface was speedily alight, and it was two hours before 
the traffic could be resumed. 


Perth.—The T.C. has refused to adopt the Lord 


Provost's motion to appoint a committee to report as to what 
should be done to make the tramways pay. The appointment of 
such a committee, it was contended, would be a vote of censure on 
the present Tramway Committee. 


Portsmouth.—The T.C. has sanctioned extensions to 
the municipal tramways, estimated to cost £33,576. 


South Africa.—Dtrsix.—The Mayor has suggested 
that the Council should negotiate with the Government with a 
view to extending the tramways, electric supply and telephones to 
the suburbs within a radius of 10 miles. 


Stock port.—In reply to the Stockport Architects Associa- 
tion, the Corporation of the town has stated that it is ita intention 
to adhere to the decision to proceed with the competition in 
of the designs for the new tramway offices. Mr. G. H. Willoughby 
has been appointed assessor, and a plan ofthe site at Mersey Square 
is now prepared. 


U.8.A.—NrEw Yonx.—With a view to determining the 
type best adapted to haul its heavy passenger trains through the 
New York tunnels, the Pennsylvania Railroad has in progress а 
series of experiments with electric locomotives. On its West Jersey 
and Seashore division and on the Long Island Railroad, two direct- 
current heavy type locomotives have been put in service. One of 
the locomotives weighs 771 tons, and is equipped with four motors, 
aggregating 1,400 H.., which drive the wheels through single- 
reduction gears; the other locomotive weighs 87 tons, and is 
equipped with motors aggregating 1,240 н.р. which drive the 


‚ axles direct. 


Victoria.—G кЕгохс.— The T.C. has unanimously decided 
to accept proposals of the Electric Light and Traction Co. of 
Australia, Ltd., for the introduction of a complete electric tramway 
system throughout the town and suburbs. 


TELEGRAPH and TELEPHONE NOTES. 


Post Office Telegraphs. — The annual report of the 
Postmaster-General for the year ended March 31st, 1907, shows 
that 89,493 000 telegrams were transmitted, practically identical 
with the previous year's traffic. Of these, 72,480,000 were ordinary, 
5,912,000 Press, 9,147,000 foreign, and the remainder railway and 
Government telegrams, the receipts being for ordinary telegrams 
£2,231,312, Presa £137,237, and foreign £418,026. During the 
year 227 new offices have been opened, making a total in the 
United Kingdom of 10,587 at Post Offices and 2,406 at railway 
stations, &c. 

The underground lines are being extended to Edinburgh, and to 
the landing-places of the submarine cables in the West of England, 
where the pipes have been laid to Bristol, and the cables nearly to 
Bath ; Leeds has been connected with the main London-Glasgow 
cable at Manchester. During the current year it is proposed to 
complete the Western line to Exeter, to provide a new cable 
between Liverpool and Warrington, to construct a line between 
Newcastle and Durham (eventually to join the main line vid Leeds), 
and to proceed with the Edinburgh extension. 

The number of foreign telegrams during the year showed 
an increase of 4 per cent. Direct communication bas been estab- 
lished between Liverpool and Antwerp. 

Existing wireless telegraph licences have been extended, and 45 
new applications have been received, of which 36 (for experimental 
use) have been granted. The rest have been held over, pending 
the consideration of the whole question of the use of wireless 
telegraphy in the United Kingdom for commercial communication 
with ships, which turns largely on the ratification of the Inter- 
national Convention. During the year 1,140 outward telegrams 
and 15,553 inward telegrams were transmitted to and from ships in 
connection with the Marconi Co.'s service, as compared with 558 
and 11,094 respectively in 1905-6. 

The number of telephone trunk wire centres open on March 31st 
was 533, compared with 187 in 1006. During the year 288 new 
trunk circuits were provided, making the total 2,043, containing 
about 73,000 miles of double wire. The capital expenditure 
increased by £478,749 to £3,376,252. The total number of con- 
versations over the trunk wires was 19,803,300, an increase of 10 per 
cent., and the gross revenue was £480,658, an increase of 7:05 per 
cent., the average value per conversation being 582d. Besides 
56 new Post Office exchanges in the provinces, 23 public call offices 
were opened at places where the traffic was insufficient to justify 
the opening of exchanges. In four districts the telegraph wires have 
been utilised to connect a town with adjoining villages by telephone. 
The use of the telephone in agricu'tural districts is increasing. 

The total number of subscribers to the Post Office provincial 
exchanges (excluding Glasgow and Brighton) on March 31st was 
10,010, compared with 8,425, and the number of telephones rented 


increased from 10,380 to 12,006. The Glasgow system included 


11,103 subscribers’ lines with 12,964 telephones, and the Brighton 
system 1,542 lines with 1,884 telephones. Arrangementsare bei 
mie at these plates for local intércommnunication between P.O. 
and National dubstriber d. : | 
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The new scale of rates agreed upon with the National Telephone 
Co. is based entirely upon the measured rate system, except in the 
case of private residences, for which a flat rate is quoted. The 
reduced charges for trunk calls of three minutes’ duration 
between 7 p.m. and 7 a.m. have led to increased traffic. The sum 
received as rental for private wires was £183,308 as compared with 
£177,111. 

The municipal systems at Hull, Portsmouth and Swansea 
numbered at March 31st 2,128, 2,553 and 1,432 telephones 
respectively. 

The number of telephones connected with the London Poet 
Office system increased from 32,879 to 41,236, and five new 
exchanges were opened during the year. There were 425 P.O. call 
offices, and the number of calls from these increased by 42 per cent. 
The total length of pipes laid in the metropolitan area for telephone 
purposes was 2,030 miles, an increase of 349 miles; cables con- 
taining 317,789 miles of wire had been laid, including 69,066 miles 
rented by the National Telephone Co. and 52 ,255 miles for tele- 
graphs and private wires. The lines in use amount to 111,516 
miles, leaving 84,952 miles available for future development. 
About 65,000 miles of wire were laid during the year. 

The average cost of constructing an exchange circuit in the 
metropolitan area has been £33 5s. 2d., compared with £35 138. 10d. 
Including all spares, the capital expenditure per station now stands 
at less than £50, as against £54 and £64 in the two preceding 
years. The year's working of the whole telephone system shows a 
balance of £451,787, after payment of working expenses, while the 
allowance for depreciation and interest on capital is £432,726. 
The rovalties paid by the National Telephone Co. amounted to 
£240,331, and by other licensees £3,101. The telephone is being 
increasingly used for forwarding messages for transmission as tele- 
grams and lettere, and for delivering telegrams. 

The sum of £6,000,000 voted in the last session of Parliament for 
the extension of the telephone system is estimated to suffice until 
1911. 

Difficulties regarding wayleaves continue to cause embarrassment 
and delay in the execution of telephone and telegraph works. 

An Awards Committee has been established to consider sugges- 
tions for improvements in machinery, &c., and to award payments 
from 58. to £15; 342 suggestions were dealt with up to March 3ist, 
and 111 awards were made. 

The telegraph and telephone revenue of the year was £4,369,230, 
an increase of £217,850; and the expenditure was £5 021,285, an 
increase of £129,086. The net deficit on the telegraphs was £652,055, 
or £88,764 less than last year. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, Rm. 
Curacao-Coro 
Curacao-La Gua Closed. ds T . Jan. 19, 1900 .. ee 
Curacao-Maracai 
Tarifa-T er oe e. ee ee ee Jan. 18, 1904 ee ee 
Port Arthur-Cbifu (Closed) oe ee oe oe Mar. 9, 1904 ee ee 
Garachico-Santa als vie Ру oe . July 12, 1906 .. өө 
Las Palmas-Arecife ee oe ee ee oe Aug. 18, 1906 oe oe 
Brest-Dakar - d . . July 22, 1907 x 
Cotonou-Libreville ae Я s . July 18, 1907 .. Sept. 19. 
LANDLINBS, 


Puerto- Barrios эе ee ee oe ee ae Aug. 9, 1909 ee e@ 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ARGOED (Mox.).— Mission Hall and Reading Room. for the Rev. R. W. 
Roberts. H. D. Blessley, architect, 22, Trinity Street, Cardiff. 

ASHBY-DE-LA-ZOUCH (BRERDON-oN-THE-HILL).—New Vicarage (£1,189). 
Moss & Son, builders, Louthborough. 

ABHTON-UNDER-LYNE.—Electric installation at the new Hospital for the 
Board of Guardians. 

AYLESBURY.—Extensions to the Congregational schools (£1,839). Crook and 
Judd, builders, Waddesdon, Aylesbury. 

BIRMINGHAM (SELLY Oak),--Extensions to Wesleyan Church and schools 
(23,000). Rev. E. J. Brailsford, circuit superintendent. 

BISHOP AUCKLAND.-—Billiard Saloon for Popular Billiard Co., Ltd. F. H. 
Livesay, architect, 107, Newgate Street, Bishop Auckland. 

BLACKWOOD (Mon.).—New Council School at Rhiw-Syr-Dafydd. R. L. 
Roberts, architect, Abercarn. 

BOLTON. -Temporary School (£700), to be followed by permanent school 

10,000). Bolton Education Committee. 
Developments at Hulton Colliery Со?» pits just initiated, 

Chequerbent. Write Mr. Brancker, managing director, Hulton 
Collieries, Chequerbent, Bolton. 

BONNYRIGG (N.B.).- New Carnegie Library for the T.C. 

BOURNEMOUTH (Boscomsr).—New Temperance Hall (22,330). Lawson and 
Reynolds, architects, Yelverton Chambers, Bournemouths W. 
Hayward & Son, builders, Bournemouth. 

BRADFORD (Ілрокт GRrEN).—New Wesleyan Sunday schools. 
Bharp, architect, 16, Albany Buildings, Bradford. 

BRAUNTON (near BanxsTAPLE)——T wo semi-detached residences in Old 
Serene Road. S. Edwards, architect, Cross Street, Barn. 
staple. 

BRIDGEND (MARkBTTO).— Shops and houses for E. Evans Bevan. J. Cook 
Rees, architect, Neath. 

BRIGHTON.—Additions and alterations to Lewes Road Congregational 
Church (£1,200). Rev. F. J. Gould, Chairman of Committee. 

BRIGHOUSE (BorrTRowRAM).—Extension of brass and iron works. J. Blake- 
borough & Sons, Rastrick, Brighouse, owners. 

BROADSTAIRS.+-Bungalow at St. Mary's Home. Church Extension Associa- 
tion, owners. 

BURSLEM.—Two shops for the Burslem Co-operative Society. 

CARDIFF (LraNmnrx).—Parish Church to be enlarged (£2,096). 

CARLISLE.—Niéw St. Patrick's Bchool in Albert Street. Н. Foxall, architect, 
54, Lowther Street, Carlisle. 


Abraham 


CARLOW (Inrrasp)—Fever Pavilion at Bagenalstown Hospital for Carlow 
Union. J. O'Donnell, engineer to the Board of Guardians, 
Carlow. 

CHARD.— New schools to accommodate 600 for Somerset C.C. Cottam and 
Samson, architects, 49, High Street, Bridgwater. 
CHESTERFIELD.—New shops for the Chestertield Co-operative Society in 

Heywood Street, Brimington. 
CHICHESTER.— Alterations to Bosham Council School. L. Thompson, secre- 
tary, West Sussex and Chichester Joint Education Committee, 
Horsham. 
Hotel in Albany Road. Marston, Thompson & Co., owners. 
Phillips & Marriott, Ltd., Much 


COVENTRY .-- 
Extensions to Midland Browery. 
Park Street, Coventry, owners. 
GUPAR Fir). Business extensions by Laird & Smith, seed merchant 
DUNDEE.— Workshop for Alex. Scott, Milnbank Road. 
Improvements at Fish Market. Mr. High, 
Сопипійеа. 
Villa for J. McLaren & Sons, Elgin Btreet. 
Alterations to shop for F. J. Mackenzie, 22. St. Andrew's Street. 

EASTBOURNE.—Extensions at Devonshire Park, including concert hall for 
4,000 persons (£4,000 or 45,000). Devonshire Park Co., Led., 
owners. 

ELLESMERE.—New Primitive Methodist Church (£1,600). Shayler & Ridge, 
architects; Win. Griftiths & Sons, builders, Ellesinere, 

ERITH.— Conversion of premises into General Post Office. J. T. Jarvis & Sons, 
builders, Erith. 

FERNDALE (near Postyeripp).--Swimming bath, hall and library for the 
Committee of the Workmen’s Inptitute. T. E. Richards, archi- 
tect, Market Square Chambers, Pontypridd. 

GIFFNOCK (REsNrrrkw smg).—Double vilia for G. Dixon & Sons, in Penrith 
Avenue, 

GLOUCESTER.—Electric light to be installed at the Cathedral. 

GOSFORTH (near NrwcasTLE).- -First-class residential property on Graham 
Park Estate. J. R. & A. Morris, builders, Gosforth. 

GRANTHAM.—Alteratione to Fire Engine House and Weights and Measures 
Building for the T.C. Borough Surveyor, Grantham. 

GREAT HARWOOD (anxcasnint)—New central premises for the Great 
Harwood Co-operative Society. F. J. Parkinson, architect, 9, 
Richmond Terrace, Blackburn. 

GREENHITHE, 80. (KrNr).— Factory for Wall Paper Manufacturers, Ltd. 
J. B. Lingham, builder. 

HALTWHISTLE (NORTHUMBERLAND). 
connection with Parish Church. 
Haltwhistle. 

HECKMONDWIKE.-- Important additions to Walkley Mills. Blackburn, 
Tolson & Co., woollen manufacturers, Heckmondwike, owners. 


HULL.—New clnb premises for St. Andrew's Club Co., Ltd. A. Easton, archi- 
tect, 7, Land.of-Green-Ginger, Hull. 

ILFORD.--Business premises in High Road. Stratford Co-operative Society, 
owners. 

KETTERING.—Additions to ов Kettering Boot and Shoe Manufacturing 
Co., owners. 

LEICESTER.— New manae for Whetstone church. 

LONDON (Mayram. W.). Extensive alterations, &c., to 17, Park Lane. Frank 
Bush, М, Ridgmount Street, Gower Street, W., builder. 

(BERMONDSEY).—Addition to St. Augustine’s Church. R. L. Stuart 
and Sons, Rotherhithe, S. E., builders. 

(BERMONDKEY).—Flectricity to be installed by Noakes & Co., brewers, 
at their premises, 27, White's Grounds, S. E. 

(FiNCHLEY).—Enlargement of North Finchley Baptist Church; E. L. 
to be installed throughout. Mr. Whiting, architect, Bedford 
Row, W.C. 

(CLarHam).--New Mission hall. 
W.C., architect. 

(Br. Јонх'я Woop Roan, N.W.).— Motor garage. 
Bishopsgate Street Within, E.C., architect. 

(Brixton IIIL D. — Buildings. Gush, Phillips, Walters and Williams, 
3, Finsbury Circus, E.C. 

(Durwi нь. Blocks of flats. Rutherford & Grierson, 
Chambers, E.C., architects. 
(PECKHAM).—Shops in Choumert Road. W. L. Doughton, 44, Theo- 
bald's Road, W.C., architect. 
(PEcKHAM.)-— Buildings in Elm Grove. 
Street Within, architect. 

(HAMMERSMITHA).—-Building in Hammersmith Road. F. H. Jones, 
8, Coleman Street, E.C. 

(HANrsTÉAD).—Alterations to factory buildings. 
63, Fore Street, E. C., architect. 

(IsLiNGTON).— New theatre іп Prah Road and St. Thomas’ Road. 
F. Matcham & Co., 9, Warwick Court, High Holborn, W.C., 
architects. 

(PORTUGAL STREET, STRAND).—Addition to St. Clement's Printing 
Works. Emden, Egan & Co., 2, Lancaster Place, W., architects. 

(BETHNAL GREEN).—Additions to St. Andrew's Vicarage. T. J. Cock 
and Son, 65, Viaduct Street, E.C., builders. 

(SouTHWARK)-—Building in St. George's Road. 
Upper Richmond Road, Putney, architect. 

(OLD KENT Roan, &E.J.—Church hall in connection with All 
Saints’ Church. J. E. P. & J. P. Cutts. 12, Southampton Street, 
W.C., architects, 

(Вкнмохоѕғту). Building in Tida! Place. E. Crosse & Co., 1. 
Bermondsey Square, S. L.., architects. 

(WrEsr KENSINGTON). — Buildings, Messrs. Pallisers, 1004, North 
End Road, W., surveyors. 

(FutHaw Panace HRoapn)- 
Harbord Street. 

(F1! LAM). - Dye works in High Strect. W. J. Kenshaw, 287, Upper 
Richmond Road, Putney, builder. 

(FvLHAM).—Six houses in Vera Road. A. Brickell, 61, Archel Road, 
West Kensington, W., builder. 

(Ciry).—Rebuilding drapery warehouse (1, Alde сааш and 71 
and 73, Gresham Street: for Fownes Bros. & Co 

MANCHESTER.—Important extensions at Refuge Assuraneo Co.'s offices. 
Builders, W. Brown & Sons, Salford. 

(WirnMxsrow).—New Catholic Church to be built in Back Lane. 

MANSFIELD (CnurswxrLL).—New Primitive Methodist Church in Station Road 
(£1,300) to be lit by electricity. Rev. J. Taws, Bolsover, Notts, 

MARGATE.—Houses in Thanet Road. C.J. Reeve, architect, Grovenor Place, 
Margate. 

MIDDLESBROUGH.—New shops in Creceent Road for the Middlesbrough 
Co-operative Society (£2,64)0). 

(NonrH Orvwesry).—Abattoir, stabling, boiler-house, &c. 8. E. 
Thorrold & Воп, architects, North Orme«sby. 

MORRISTON (Graw.)—New Baptist Sunday schools. Arnold, James & Co., 
builders, Morriston. 

MOBLEY COMMON (Pripesnry, Laxcs. Important extensions to Primitive 
Methodist Sunday Rehool, Joseph Bridge, builder, Walkden, 
near Manchester. 

MOUNTAIN ASH.—New РНИ Churdh to be erected at Miskin (44,000). 


Conve@er of 


—Church hall class room, &c., in 
J. M. Clark, surveyor, 


W. Dewes, 4, Bloomsbury Place, 
H. C. Clarke, 63, 


4, Mitre Court 


R. Saunders, 62, Bishopsgate 


F. 8. Hammond, 


J. C. Radford, 189, 


Congregational Church abutting on 
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NELB8ON.—New cotton mill at Beedyford (2,000 looms). 
owners. 

NEWLANDS (RexFrewsHire).—Double ville in Laggan Road for Mrs. R. 
Walker, Bonavista, Newlands. 

NOTTINGHAM.—New Primitive Methodist Chfirch, Sherwood Rise. . Hy. 
Harper, architect, 54, Long Row, Nottingham. 

OLDHAM.—Important extensions at Fern Mill, Oldham. 

PAISLEY.—Dyeing and finishing works at Glenfield for W. Fulton & Son 
Ltd., of Paisley. 

PERTH.—New Technica! school proposed by Lord Provost. 

PONTYPOOL (BLAaxNAvoN). — Villa residence for T. Ruther, New William 
Btreet, Blaenavon (Mon.). 

PORT TALBOT.—New Wesleyan Mission Hall (£4,000). 

PURDYSBURN (Prrrass)—Infeotious diseases hospital to be enlarged 


Holden Bros., Nelson, 


(£10,000). 

QUEENBOROUGH (RusHENDEN).—Waterworks for the T.C. to be electrically 
equipped. 

RICHMOND-ON-THAMES.-— Shops in George Street. J. C. Radford, Richmond, 
Surrey. 


ROCHDALE.—New mill for the Crown Doubling Co., Ltd. 

ROTHERHAM.—Block of business premises corner of 
architect, High Street, Rotherham. 

SCARBOROUGH. – Remodelling Hippodrome in Thomas Street. 
manager, Opera House, York. 

BHOEBURYNERB. -—Council Chamber, offices and fire station for the С.р C. 
Burles & Harris, architects, Clarence Chambers, Southend- 
on-Sea. 

SINCLAIRSTOWN (N.B.).—New passenger ard goods stations for the North 
British Railway Co. 

STOCK PORT.—New Roman Catholic Schools at Edgeley. 

BUNDERLAND.—Extensions at the Municipal Technical College, including 


new engineering laboratories and day training college, for 
the Т.С. (£10,000). 


BW ANSEA.—New hosiery mills electrically equipped. 
Park Mills, Llandilo, owners. 
BSYKEHOURE.—New elementary school for the С.С. 
WHITBY.-- Residence at Sleights for Mrs, Wood. J. Braim, builder, Whitby. 
WOKING (Prrrorp).—New Home for Crippled Children, for the Church of 


England Waifs and Strays Socicty. Musselwhite & Sapp, 
builders. 


WOLSTANTON (Starrs.).— Extensions to Ellison Street Schools. W. F. Slater, 
architect, Orerhouse Chambers, Burslem. 

WOLVERHAMPTON.— New church in Hilton Strect, Springfields (£6,000). 

WORKSOP.—New Post Office to be erected by Office of Works. 


YEOVIL.—Houses in Middle Street and the Grove. Bird & Pippard, builders, 
Middle Btreet, Yeovil. 


Westgate. J. Platts, 


W. Peacock, 


D. E. Williams & Co., 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Antwerp.— October 17th. The municipal authorities 
are calling for tenders for the installation of electric light in the 
Salle de F. tes recently erected іп the Place de Meir, Antwerp. A 
deposit of 8,000 francs (about £320) will be required to qualify any 
tender. Specification from the Hotel de Ville, Antwerp, at a cost 
of 0:50 franc. A copy may be inspected by British firms at the 
Commercial Intelligence Branch of the Board of Trade, 78, 
Basinghall Street, London, Е.С. 


Austria.—October 15th. The Municipal Authorities of 
Schoenberg, in Mähren, require tenders by October 15th for the 
erection, equipment, &c., of a central power station. Details пау 
be obtained from the Buergermeisteramt СЕГА Bauamt), of 
Niibr-Schonberg. 


Australia.— New SovTH WarEs.—October 23rd. Gal- 
vanised iron wire, 1,600 insulators and 500 wall telephones, for the 


G.P.O., Sydney. Specifications, &c., may be seen at the ELECTRICAL 
Review offices. 


New Sooru WALES —October 30th. The Postmaster-General 
at Sydney requires tenders for 21,000 best white porcelain insu- 
lators ; 554 tons hard drawn copper wire, 300 lb. per mile; 15 cwt. 
copper binding tape, 300 lb. per mile; 62 tons galvanised iron wire, 
600 Ib. per mile. 


New Sours Wa es. — November 6th. Post master-General's 
department. Tenders are required by November 6th as follows :— 
143 tons hard-drawn copper wire (300 1b. per mile); 4 cwt. copper 
binding tape (200 lb. per mile, 4", in. wide); 3,500 large insulators 
(best white porcelain); 1,000 tallow wood cross-arms, 3 ft. 10 in., 
complete; 2,500 ditto, 5 ft. 2 in. 


New SouTH WALES.— December 11th. Tenders will be received 
at the office of the Deputy Postmaster-General, Sydney, for 
the supply and delivery, at the Central Exchange, General Post 
Office, Sydney, of the following: 1,000 telephones, wall, common 
battery; 100 telephones, table, common battery. Specifications 
may be seen at the office of the ELECTRICAL REVIEW. 


SouTH AUSTRALIA.—Janvary 8th, 1908. One common battery 
switchboard and 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
tions can be seen at the Commonwealth Office, 72, Victoria Street, 
S.W. 


VicTORIA.— January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a cOmmon-battery switchboard and 
3,000 subscribers’ telephones and other apparatus, for the telephone 
exchange at Windsor. 


Belgium.—September 28th. La Société du Canal et 
des Installations Maritimes de Bruxelles, of 59, Rue du Canal, 
Brussels, is inviting tenders for an installation of an electric lighting 
plant in the basement of the principal building. Particulare may 
be obtained from the above address for 58. 6d. 


Belgium.—(No date fixed.) The Belgian State Rail. 
ways, 11, Rue de Louvain, Brussels, will shortly call for tenders for 
annual supplies of materials and appliances for lighting trains by 
electricity. 

They also require for Tournai Railway station supplies as fol- 
lows: (1) 36 iron standards; (2) two switchboards; (3) fittings; 

insulators ; (5) bronze wire, &c.; (6) insulated cable and wire; 
8 ) Т) galvanised i iron wire, 7 mm. in diameter, hoisting cable, &c. 


Clacton.— October 2nd. Vulcanised bitumen distributing 
mains and service cables. See Official Notices“ to-day. 


Cologne.—October 9th. The Telegraph Construction 
Branch of the Prussian Railways requires 40,000 tons copper bronze 
wire. Particulars may be obtained up to September 25th, for 68. 
each, at the Hansvernaltung of the k. Eisenbahn direction, Dorn- 
hof 28 


Dublin.—September 30th. 500 А.С. single-phase, and 
100 a.c. three-phase meters for the Corporation Lighting Com- 
mittee. See Official Notices“ September 13th. 


Dundee.—The Electricity Committee invites tenders for 
meters. H. Richardson, Corporation engineer. The Corporation 
is also inviting tenders for 110 overcoats for tram conductors and 
drivers. Applications to P. Fisher, manager. 


East Indian Railway.— October 2nd. Supply and 


delivery of one 600-Kw. generator for the East Indian Railway Co. 
See Official Notices" September 13th. 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power: 
—Five transporters of large range ; five ditto of smaller range; six 
cranes of 4 tons each ; 36 cranes of 2 tons each ; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Germany.—The municipal authorities of Landsbeck, 
Silesia, are about to invite tenders for the extension of the central 
electric lighting station, at an estimated cost of £5,250. 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power inetallation, for 30 
years. The city will contribute £1,4£0 per year for 112,278`40 kw.- 
hours, and the company must deliver any further current required 
for lighting at 34d. per Kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and names 
are to be considered strictly confidential. 


L.C.C.— October 8th. Three electrically-driven boiler 
feed pumps (esch 9,000 gallons per hour capacity) for the East 
Greenwich tramway generating station. See Official Notices" 
August 30th. 


Mersey Railway Co.—The directors are inviting tenders 
for stores, including electrical sundries, incandescent lamps and 
fittings, signal gear and wire, &c. Forms of tender from G. H. 
Langham, secretary, Worcester House, Walbrook, E.C. 


Norwich.—September 23га. Incandescent lamps for 


12 months for the Corporation. See “Official Notices” Septem- 
ber 13th. 


Paris.— October 24th. The Municipal Waterworks 
Department (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at tbe Austerlitz works of (1) four seta 
of motor-driven pumps, dynamos, &c., complete, capable of litting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50 ,000 cubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers in two groups of three, and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Paris. — September 25th and December 20th. The 
Government Printer requires tenders for eupply of eight electric 
lifts. Application to be included in list of tenderera must be made 
to the Directeur de lImprimerie Nationale, 87, Rue Vicille-du- 
Temple, Paris, by the 25th inst. Tenders will be due by Decem- 
ber 20th. 


Peterborough.—October 3rd. Feeder cables for the 


Corporation. Вее '' Official Notices " to-day. 


Portrash.—November 2nd. The C. D.C. invites tenders 
for a thorough and complete lighting installation bv means of either 
electricity or gas. Specifications prepared by Mr. John V/oodside, 
A.M.I.E.E., Ocean Buildings, Belfast. Copies can be seen at the 
office of Council, Town Hall, Portrush. 


i Southampton,—The Corporation requires sundry under- 
ground cables, conduits, and earthenware troughs. Bee Ofeial 
Notices August 23rd, 
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Southampten.—fecond-band steam generator of about 
. $00 xw,, at 420-440 v., p., on loan, for the Corporation, Beg 
‘ Official Notices to-day. 


Spain.—September 28th. The municipal authorities of 
Chirivella (province of Valencia) are inviting tenders for the con- 
cession for the electric lighting of the town during a period of ten 
years, Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Chirivella (Valencia). 


Spain.—(No date fixed.) The Minister for Posts and 
Pa lle a requires tenders for the repairing of telegraph lines as 
ollows :— 
20 tons galvanised iron wire 5 mm. diameter 
20 ” ” m 4 » » 
4 » bronze 77 2 99 77 
Applications are to be made to Direccion General de Telegrafos 
y Correos, 10, Carretas, Madrid. 


Sweden.— October Ist. The General Direction of the 
Canal and Waterworks at Trolhattan, Sweden, are inviting tenders 
for three 350-кү. continnous-current dynamos, a 4,800-ampere-hour 
battery of accumulators, four three-phase alternators of 11,000-kilo- 
volt- ampere capacity, 12 relays, regulators, switchboards, &c. 


Swinton and Pendlebury.—September 28th. Wiring, 
on the hire-purchase system, of buildings for electric light, for the 
U.D.C. See * Official Notices September 13th. 


West Ham.—October 3rd. 
and cables for six months for the Corporation. 
Notices " to-day. 


Willesden. — September 28th. Seven 50-Kw. static 
transformers for the U.D.C. See “ Official Notices " to-day. 


India-rubber-covered wires 
See ''Official 


OLOSED. 


Brighton.—The Corporation Lighting Committee recom- 
mends the acceptance of the tender of Messrs. W. Cory & Son, Ltd., 
for the supply to the Southwick Power Station, during the six months 
commencing October lst next, of not less than 13,000 or more than 
15,000 tons of Hillhouse washed nuts at 16s. 11d. per ton. 


Brush Contracts.—The Brush Electrical Engineering 
Co., Ltd., has booked the following contracts :— 

For the Bombay Electric Supply and Tramways Co.—50 single 
type trucks; 25 car bodies; 50 sets motor equipment. 

For St. Albans (North Met. Elec. Power Supply Co.)—two 150-xw. 
steam dynamos and accessories. 


Clonmel Asylum.— The E. L. Committee of the Manage- 
ment of this Asylum received 33 tenders for Section 1 (gas engines, 
suction gas plant, and electric generators) and Section 2 (accumu- 
lators, underground mains, wirings and fittings). They recom- 
mended the acceptance of the tender of the Alliance Electric Co., 
Dublin, for Section 1, at. £1,250, and for Section 2, Messrs. Dargue 
and Griffiths, Liverpool, at £1,476. There was no tender for 
Section 3 (power-house), and it was decided that this be re-adver- 
tised. The Committee has unanimously declined to pay the sum of 
£19 19s. called for by the L.G.B. as the expense of holding the 
recent inquiry in regard to the electric lighting scheme, as it was 
not considered necessary or called for by the Committee. 


Heston and Isleworth.— On Tuesday the 
accepted the following tenders :— 


D.C. 


Messrs. Chamberlain & Hookham, electricity meters (general 


sizes) — 
5 (240 volts) .. £2 108. each 
97 Li ee ee ee 2 14s. [1] 
1,0 . " e odes к. 8708. у 
25 » (480 volts) .. - zx 9 105. , 
60 M АА ё% dis X 2 14s. „ 
100 5 s e За ES 88s. „ 
200 8 


Messrs. Siemens Bros. electricity meters (special sizes)— 
empere meters (240 volts) £1 16s. each 


Т ” (480 „ ) oe 1 15s. * 
10 ” 9 (240 $a) 1 17s. 6d. $5 
10 ” ” (480 » ) 1 178. 6d. » 


Messrs. Mordey-Fricker, prepayment electricity meters - 
8-ampere meters £2 5s. each 


” 50 " Be „ 


Johnson & Phillips’s Contracts —The following con- 
tracts have been booked by the above firm :— 

Gnu«sBY.— For the Electricity Committee, supply of cables for 
the next two years. 

DzRs5Y.—For the Electricity Department, supply of Paterson's 
vulcanised bitumen cable. 

Lock Leven.—For the directors of the Loch Leven Water and 
Electric Power Co., supply and erection of overhead transmission 
nt including telephones, lighting and traction, with aluminium 
cables. 

KziGHLEY.—For the Corporation, supply of Paterson’s vulcanised 
bitumen cable. 


London.—The Metropolitan Asylums Board received the 


following tenders for alterations to the fire alarms and telephones 
at the Gore Farm Upper and Lower Hospitals: 


Blecerioal Bnginaerina & Maintenance Co, , 195093190) 4115 
Private Wire and Telephone Instellation Co., Ltd. T 926 


J. Bryden & Song ee ee И am , ' n 948 10$, 

H. J. Galliers.. ix d " " s na Чч 257 

National Telephone Co., Lt C Ж 25 ix M 2165 
peedy, Eynon & Co. end 825 ae $^ ia S 235 
Potter & Sons ‚. 85 at x A T 299 

J. W. Gray А Son. - - pd e кз iis 800 

W. G. Cannon & Sons, Ltd. ad iss A = 376 

Watford Enyineering Works is | 400 


The engineer-in-chief's estimate was 4180. 

HAMMEBSMITH.—On July 24th the B.C. accepted the tender of 
the Main Colliery Co., Ltd., to supply Main Through coal to the 
generating station at 18s. 3d. per ton for a period of three months. 
At that time the company offered to keep their quotation open for 
two months to enable the Council if it thought desirable to arrange 
for a supply at the same rate for a further period of six months. 
The engineer having reported that there appeared to be no prospect 
of the price of coal dropping in the immediate futare, the Electricity 
Committee did not think it advisable to risk paying an increased 
price at the end of October. As the company’s offer closed on the 
16th inst, the Committee accordingly gave instructions for the 
acceptance of the offer for the supply for a farther six months at 
the price quoted. 

Sreprry.—The contract for the electric lighting of Dr. Barnardo's 
Home hag been secured by Messrs. Strange & Sons, Ltd., of London 
Road, Tonbridge, and Tunbridge Wells. We are informed that four 
firms tendered. 


Lowestoft.—The T.C. has accepted the tender of Messrs’ 
Mann, Egerton & Co., Ltd., of Ipswich, for free wiring. 


Portslade.—The U.D.C. has accepted the tender of the 
General Post Office for the installation of firemen's bells at 
£20 128. 6d. per annum for ten years. 


Shipley.—Mr. Chas. Pullan, of Bradford, has secured 
the contract for the electric lighting of the Queen's Palace Theatre. 
The whole of the wiring is to be carried out in а screwed conduit 
system, and the supply will be taken from the U.D.C. mains. 


Sydney (N.S. W.).—Acocording to the Australian Hard- 
ware and Machinery, the Clyde Engineering Co., Ltd., of Granville, 
Sydney, have secured a contract for 60 tramway trucks for the New 
South Wales Government. "These are the portions of the tramcars 
which have hitherto been imported. Before the order was placed 
certain firms were supplied with plans of the trucks now in use and 
were asked to quote, with the foregoing result. 


Worksop. — The U.D.C. has accepted the tender of 
Messrs. W. T. Glover & Co. for the supply of cables and joint boxes, 
at £1,391. i 


FORTHCOMING EVENTS. 


Wednesday, September 25th, to September 27th.—Municipal Tramways Asso- 
ciation. Annual Conference, at Manchester. 

Thursday, September 26th. - At 8.30 p.m. Junior Institution of Engineers, Visit 
to Engineering and Machinery Exhibition at Olympia. 

Thursday, October Srd.--At В p.m. At Caxton Hall, Westminster, Civil and 
Mechanical Engineers’ Society: Presidential address by Mr. 
W. N. Twelvetrees, 

Engineering and Machinery Exhibition at Olympia. Open until 

October 19th. 


Effect of Fly-wheel in Planing-Machine Drive.— 
A planing machine requires at the instant of reversal several times 
the average power taken throughout a complete cycle. This power 
may amount to as much as five to six times that required during 
the cutting period. Such a drive is, of course, very severe on a 
motor unless a fly-wheel is provided to level up the power curve. 
Not only can the peaks be smoothed out, but the consumption of 
energy may also be reduced by the use of a fly-wheel. A record of 
some tests made on a 36 in. x 36 in. x 10 ft. planer, with the 
object of determining the effect of changing the length of stroke 
and of fly-wheeling, is given by Mr. Н. P. Fairfield in a recent 
issue of the Journal of the Worcester Polytechnic Institute. The 
fly-wheel was fitted directly on the spindle of the motor, which was 
of the induction type, and was designed to store and re-store energy 
to take care of the reversal without material change in the speed of 
the motor. The work put on a planer of this size will be such 
that the machine will be worked at from half to full stroke, and 
tests were made, therefore, with a 5-ft. stroke, using the full width 
of the planer, and a 10-ft. stroke using half the width of the planer. 
The surface covered therefore was the same in both cases. The 
number of reversals with the 5-ft. stroke was double that with the 
10-ft. stroke. The resulta were as follows:— 


5-ft. stroke without fly-wheel — 1:848 units consumed. 


10 R м 1°626 5 
5 " with „ 1:302 2 
10 n » 3 1 240 » 


The Engineering Exhibition at Olympia. — This 
second Engineering and Machinery Exhibition at Olympia was 
opened yesterday by Sir Alexander Kennedy. We shall refer to 
the exhibits that are of electrical and allied interest in later istues. 
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Municipal Electricity Supply to Cotton Mills.— 
Messrs. Willans & Robinson, Ltd., have recently set to work two 
2,000-&w. turbines in the generating station of the Stalybridge, 
Hyde, Mossley and Dukinfield Tramways Board, whose chief 
engineer is Mr. Robert Blackmore. Each turbine is rated for a 
normal load of 2,000 kw., but is capable of giving an overload of 
20 per cent. when running ata speed of 1,200 в.р M., which the 
periodicity adopted, namely, 40, necessitates. The steam pressure 
is 175 lb., superheated to 150° F., and the turbines exhaust into а 
vacuum of 27 in., which the surface condensers are capable of 
maintaining when fed with water at a temperature of 85° F. 
The condensers have been built by Messrs. Willans & Robinson, 
Ltd., the air pumps being three-throw and of the Edwards type. 
The air-pump is driven by a 19-в.н.р. three-phase motor through 
single-reduction gearing ; the circulating pumps are of the Gwynne 
type, capable of delivering about 4,500 gal. per minute against a 
head of approximately 30 ft., and are driven by a 70-в.н.р. three- 
phase motor. The alternators are of the three-phase type and were 
built by Messrs. Bruce Peebles; they are arranged for working at a 
pressure of 6,000 volts, 40 cycles per second, and for giving the 
normal load witha power factor of 85. Each of the alternators has 
directly coupled on its shaft a 100-volt exciter. The Stalybridge 
Board has succeeded in creating a big business in the direction 
of power supply to industrial works, and the load which this station 
has now to deal with in the direction of supply to mills is a heavy 
one. 


Technical Training Appreciated.—According to the 
Electrical World, the General Electric Co. has taken on at its 
Schenectady works 248 of this years graduates from electrical 
engineering courses. 


Fires.—The Financial Times says that on Monday 
morning a L. & N.W. goods train, consisting of 11 wagons laden 
with telephone poles, became ignited by sparks from the engine on 
the way from Crewe. It was stopped at Marsden, near Hudders- 
field, but, in spite of the efforts of the Huddersfield fire brigade, the 
whole of the trucks and contents were destroyed. 

A fire broke out at the rear of the works of the General Electric 
Co, Ltd., in Union Street, S.E., on Tuesday last, in some railway 
arches used for storage purposes. No damage was done to the 
works, and the stores destroyed were of no great importance. 


Picketing.—The Times reports that the first local case 
as to picketing since the Trade Disputes Act was passed was heard 
by the Leeds ^tipendiary Magistrate on the 13th inst, when 
charges of intimidation and assault were preferred. There was a 
strike at the brass foundry of Messrs. S. Dixon & Son, in which the 
three defendants were concerned. It was shown that there was а 
great crowd of people at the gates of the works, and that picketing 
was practised. Mr. Clifford Bowling, for the prosecution, said that 
although the facts might not disclose brutality and the horrible 
scenes sometimes associated with strikes, there were facts which 
showed that the employés should be protected. The defendants 
were bound over to appear on Tuesday and find sureties. 


Anchor Upsets Sydney Tramway Service. — А 
correspondent, writing from Sydney (N.S.W.), under date August 
13th, 1907, says:—''One does not usually expect to have to take 
into consideration any questions of wind pressure when dealing 
witb the laying of underground or submarine cables, but the effect 
of a squall of wind on Thursday last resulted in such a disturbance 
to the submarine cables supplying the North Shore sections of the 
Sydney tramway as to cause a serious derangement. The circum- 
stances were, perhaps, somewhat unusual, and were not such as will 
necessitate the interpolation of any new rules ог formule for cable 
laying in the pocket-books. It happened that the wind was very 
squally, with gusts up to 50 miles an hour or more, and while one 
of the Union Steamship Co.'s steamers was passing up the 
harbour at the regulation slow speed, one of these sudden squalls 
caught her just as she was passing through the narrowest part of 
the harbour, between Milson’s and Dawes Points. An anchor was 
dropped to act as a drag, and was dropped just at the right spot and 
at the right time to catch hold of the high-tension feeders which 
cross the harbour just at this spot. The anchor not obly got firm 
hold and broke the cables at the Milson's Point shore end, but 
retained hold and carried them right up the harbour. Unfor- 
tunately, a want of intelligence was shown by the ship'a officers 
when, on hauling the anchor apeak, the cables were found attached 
to it, ав the cables were simply detached and cast overboard, instead 
of being buoyed. The service was maintained to a great extent 
by the aid of the low-tension feeders, wbicb, fortunately, escaped 
injury, and the batteries at the sub-stations." А 


Cricket Match.—A match was played on Saturday last 
at Edgware between the staff of the Head Office M.E.T. and the 
men of the Willesden Power House.  H.O. batted firat and made 
a score of 56, leaving Willesden 25 minutes to bat. They scored 
76, in 22 minutes, for three wickets, when their opponents left the 
"ia on the plea of catching a train. The game thus ended in a 

raw. 


Appointments Vacant. — Assistant electrical engineer 
for Harness and Saddlery Factory of the Indian Ordnance Depart- 
ment, Cawnpore (280 Re. monthly); switchboard attendant for 
Eccles electricity works (24s.), 


Municipal Tramways Association.—The sixth annua 
Conference will be held in the Town Hall, Manchester, on Septem 
ber 25th, 26th and 27th. The proceedings will be as follows:— ~ 


Wednesday, September 25th. 


Presidential address by Mr. J. M. McElroy, general manager, 
Manchester Corporation Tramways. 

A paper on Long wheel-base trucks"; by Mr. R. L. Acland, 
general manager, Chesterfield Corporation Tramways. 

A paper on “ Employés’ hours of labour, rates of pay and 
methods of computing same”; by Mr. A. Baker, general 
manager, Birmingham Corporation Tramways. Followed by 
luncheon at the Town Hall, Manchester: visits to Hyde 
Road Car Works and Stuart Street generating station, and a 
reception at the Town Hall in the evening. 


Thursday, September 2th. 


Business meeting of the Association. 

Paper on Staff Organisation"; by Mr. J. Dalrymple, general 
manager, Glasgow Corporation Tramways. Followed by 
luncheon at the Town Hall, Salford, and a visit to Buile 
Hill Park and dinner at the White City," Old Trafford. 


Friday, September 27th. 


A paper on " Rail Corrugations"; by Mr. A. L. C. Fell, chief 
officer, L.C.C. Tramways. 

The afternoon will be devoted to an excursion to Tatton Park, 
Knutsford. 


Theft.—The manner in which several thefts were com- 
mitted at the Bolton Electricity Works was cleared up on Wednes- 
day, llth inst. Twice in June and twice again in August the 
works were entered, and a number of fittings removed, as well as 
lead. The place was entered by means of an aperture created 
through the removal of a board. Two prisoners were before the 
magistrates at Bolton on Wednesday— George Davies, a cripple, 
and Daniel, his son, aged 14. It appeared that the actual theft 
was committed by the lad, and the prosecuting solicitor said the 
mao was a criminal, and the best thing that could happen to the 
воп was to remove him from his father's influence. The father was 
sentenced to nine months’ imprisonment, and an order was made for 
the lad to be detained in a reformatory for four years. 


Fatalities.—A youth, 15 years of age, named Edwards, 
was killed at the Littleton Collieries, Huntington, near Cannock, 
last week. It appears that he was employed as driver of an 
electric motor in the mine, and it is supposed that in some way or 
another he came in contact with a live wire, from which he received 
a shock at 500 volts. His father was given the signal to draw the 
cage to the surface, as one of those motor chaps had got hurt.“ 

According to the daily Press, a car conductor named Prudence, in 
the employ of the London United Tramways, Ltd., was killed on 
Saturday. It seems that on leaving the Fulwell Tramway Depót 
for Hammersmith he was engaged on the top of the car in trans- 
ferring the trolley-arm to the up overhead electric wire when he fell 
to the road, death being instantaneous. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELmorBICAL REviEW posted as to their movements. 


Central Station Officials.— MR. Е. W. E. JONES, 
manager and engineer to the Midland Electric Light and Power 
Co.,of Leamington, is retiring after 15 years'service. The em- 
ployés of the company have presented nim with a silver cigar 
case. 

Shoreditch Borough Council on Tuesday appointed Мв. W. WEEKS 
to be assistant electrical engineer, at a salary of £175 per annum, to 
be raised in four months to £200 per annum, and increasing annually 
to £250. Mr. Weeks has been for eight years in the service of the 
department as electrician-in-charge, and has for the past two 
months satisfactorily carried out the duties of assistant engineer. 

The question of an increase to the salary of Mn. D. Е. Francis, 
tramway and electrical engineer, at Kirkcaldy, has been postponed, 
although the Committee agreed that an advance of £50 be granted. 
At the Council meeting it was moved that no increase be granted, & 
member pointing out that the management of the tramways and 
electrical departments cost £900 per annum with a turnover of 
£22,000. 

The Review of the River Plate welcomes back to Buenos Ayres Мн. 
онн H. BoUWER, who, for the past eight months, has been acting 
as manager of the Concordia station of the Anglo-Argentine 
Electric Light Co., and who has now been appointed general 
superintendent of all the company’s stations. 

The Walsall] Electricity Committee has passed a resolution ex- 
pressing regret at the resignation of MR. ALEXANDER WYLLIE, 
electrical engineer, on his being appointed to a similar position at 
Auckland, New Zealand, and has placed on record ita high appre- 
ciation of the able and zealous manner in which he has discharged 
the duties of his office during the 12 years he has held the appoint- 
ment at Walsall. 

Australian Hardware and Machinery saya that in connection with 
the ssheme of the Perth (W. A.) City Counsil to installs system of 
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electric lighting, Мв. H. Epsisron, a local man, has been chosen 
city electrical engineer out of 29 applicants. 

On Friday afternoon last, Mr. ALFRED MERCER, mains 
superintendent to the Gravesend electricity department, was 
the recipient of a silver tea service, on the occasion of his wedding, 
which took place at Sidcup on the following day. The presenta- 
tion was made by the borough electrical engineer, Mr. C. F. 
McInnes, on behalf of the staff and employés of the works and 
public lighting department. 


Tramway Officials —Mr. J. W. BLAKEMORE, chief 
traffic clerk to the Salford electric tramways, has, on the occasion 
of his marriage, been presented with an oak clock, from the general 
manager and his staff; a pair of bronzes from the motormen and 
conductors on the Swinton section; a flower stand from the ticket 
inspectors; and a pair of vases from the Deansgate timekeepers. 
The presentions were made by Mr. G. W. Holford, the general 


manager. 


General.— Mr. W. L. Носс, chief assistant to Mr. 
F. G. Smith, head of the generator department at the Rugby works 
of the British Thomson-Houston Co., who is leaving for Canada, 
has been presented by the company’s staff with a cabin trunk, a pair 
of binoculars, a gold fountain pen, Kent's handbook, a silver match- 
box, and a framed illuminated address. 

Mr. CuanLEs REiD has been appointed technical laboratory 
assistant to the British Westinehouse Electrical Manufacturirg Co , 
Trafford Park, Manchester. He was previously in the company's 
service at Motherwell. 

The Review of the River Plate says that Мв. E. W. Dean, who 
was chief engineer to the Primitiva Electric Light Co, has been 
appointed electrical engineer to the Rosario Railway, to erect and 
run the power plant to be put up in their workshops at Rosario. 

At Cardiff last week, Мв. S. B. Hastam, A. M. I. E. E., of Messrs. 
Haslam & Schontheil, engineers, Cardiff, was married to Miss E. M. 
Riches, youngest daughter of Mr. T. Hurry Riches, locomotive 
superintendent of the Taff Vale Railway, and President of the 
Institution of Mechanical Engineers. 

On September 3rd, at the Congregational Church, Deal, the 
marriage was solemnised of WALTER TALBhOxs, only son of the late 
W. W. Wheeler, of Bank House, Cowes, I. W., to Elizabeth Nellie, 
second daughter of Bowes M. Beer, of Heath Villa, Cowper Road, 


MB. A. E. UTTLEY, Government Electrical Engineer of Rhodesia, 
who for the last few months has been on a visit to the Old Country, 
was married on Wednesday, September 11th, to Miss Gertrude M. 
Lunn, of Les, Lincolnshire. Mr. and Mrs. Uttley sailed for South 
Africa on Saturday last, September 14th. / 

At the request of the Indian Government, Mr. J. NBWLANDS, 
deputy-controller at the chief telegraph office, St. Martin's-le- 
Grand, is about: to leave for India to reorganise the telegraph 
system of that country. 

Мв. R. W. Panay, late engineer-in-charge of the Wandsworth 
generating station of the County of London Electric Supply Co., 
Ltd., and also late general manager of the Conduit and Insulation 
Co., of Summers Town, has been appointed manager of the Perfecta 
Seamless Steel Tube and Conduit Со., Ltd., of Plume Street, 
Birmingham. 

Electrical engineers, and all scientists, will learn with deep 
regret of the serious illness of LADY KELVIN. It was reported on 
Wednesday evening that her condition showed some improvement. 
Our readers will, we are sure, join with us in hoping that the im- 
provement may be maintained, and that her ladyship may long be 
spared as a helpmeet to her celebrated husband. 


NEW COMPANIES REGISTERED. 


General Acoustic (London) Syndicate, Ltd. (94,797).—This 
company was registered on September 8rd, with a capital of 10,000 in £1 shares, 
to enter into an assignment between H. Matherand the company, for the option 
over certain patents and patent rights therein mentioned in connection with 
an invention known as the '' Dictograph," and to carry on the business of 
manufacturers of, and dealers in, Dictographs,’’ and other instruments used 
for telephonic and similar purposes, electrical and mechanical engineers, &c. 
The first subscribers (each with one share) are :—J. E. Gillham, 3-4, Great 
Winchester Street, E.C., chartered accountant; J. Spittle, 20, Rembrandt 
Road, Lee, engineer; E. A. Brett, 2, Copthall Buildings, E.C., stockbroker ; 
F. K.Gillham,3, Hillfield Park, Muswell Hill, N., traveller; С. R. Pease, Brook 
House, Walbrook, E.C., mining broker; G. Beeson, 1, Roswell Road, W., 
clerk ; and E. Sorrell, 152, Hainault Road, Leytonstone, clerk. No initial 

ublic issue. The number of directors is not to be less than two or more than 

ve; the sabscribers are to appoint the first; qualification (except first 
directors). £250; remuneration as fixed bythe company. Registered office, 3 
and 4, Great Winchester Street, E.C. 


Langdon-Davies Motors (Canada), Ltd. (94,889).—This com- 
pany was registered on September 12th, with a capital of £1,000 in £1 shares, 
to carry on the business of producers of and dealers in electric and other 
motors, gas, oil, petrol and other engines, motor-cars, dynamos, apparatus, 
accessories and fittings, &c. The first subscribers (each with one share) are :— 
А. P. Alston, Manningtree, Essex, brewer; F. B. O. Hawes, 12, Park Mansions, 
Vauxhall Park, S. W., civil engineer; D. M. A. G. Hawes, 75, Queen Victoria 
Street, E.C., mechanical engineer; E. G. A, Chambers, 13, Palliser Court, W., 
electrical engineer: V. Smith, 48, Baron's Court Road, West Kensington, W., 
electrical engineer; W. R. Sidwell, 35, Fernbrook Road, Lee, S.E., secretary ; 
and T. G. Spyers, 8, New Court, Lincoln's Inn, W.C., barrister. No initial 
public issue, The first directors are F. В. О. Hawes and A. E. Alston; qualifi- 
cation, £50; remuneration as fixed by the company. The Langdon-Davies 
Motor Co., Ltd., of Southwark, 8.E., have consented to this registration. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cascade (1906) Power Co., Ltd.—A memorandum of satis- 
faction to the extent of £4,465 of 4 per cent. debenture stock dated September 
Ast, 1906, securing £75,000, has been filed. 


~ 


Suffolk Electricity Supply Co., Ltd. (58,665).—This com- 
pany's annual return was filed on July 12th, when 877 ordinary, and 200 
founders’ shares had been taken up outof a nominal capital of £10,000 in 
950 ordinary shares of £10 each, and 200 founders’ shares of £1 each. £10 per 
share has been called up on 628 ordinary, and £1 per share on 17 founders’ 
shares, resulting in the receipt of £6,297. £20673 is considered as paid on 249 
ordinary, and 183 founders, Mortgages and charges: £3,575. 


Potterles Electric Traction Co., Ltd. (57,968).— This com- 
pany's annual return was filed on July 2nd, when 245,000 preference, and 
245,000 ordinary shares, had been taken up out of a nominal capital of £600,000 
in 300,000 ordinary, and 300,000 preference shares of £1. £1 per share has been 
called up on 175,340 ordinary, and 245,000 preference, resulting in. the receipt of 
4423,10. £66,600 is considered as paid on 60,000 ordinary. Mortgages and 
charges: £215,000. 


Buenos Ayres Electric Light Co., Ltd. (16.057). This com- 
pany's annual return was filed on August 20th, when 70 founders’ shares had 
beeh taken up out of a nominal capital of £100,000 in 9,986 shares of £10 each, 
and 70 founders’ shares of £2 each. No calls have been made, Mortgages and 
charges: Nil. 


A. Hirst & Son, Ltd. (57,889).— This company’s annual 
return was filed on July Sth, when 100 preference and 310 ordinary shares 
had been taken up out of a nominal capital of £5,000 in £10 shares (100 
preference and 400 ordinary) £1,000 has been paid on 100 preference and 
10 ordinary, and £:,000 is considered as paid on 300 ordinary shares. Mortgages 
and charges: £2,000. 


Variable Electric Lamp Syndicate, Ltd. (92,495).— The 
statutory report, dated July 30th (filed August Ist) shows 957 shares taken up, 
subject to payment in cash, out of a nominal capital of £7,500 in 41 shares, 
£367 10s. had been paid up to the date of the report. No mortgages or charges 
registered. 


National Electric Construction Co., Ltd. (53,364).—Par- 
ticulars of £555,000 debentures created by resolution of May 6th and secured by a 
trust deed dated May 7th, 1907 (already registered) have been filed, pursuant to 
Section 14 (4) of the Companies’ Act, 1900. Property charged: The company's 
undertaking and property, present and future, including uncalled capital. 
Trustees: L. B. Schlesinger, 21, Cornhill, E.C., and R. Williams, Norfolk House, 
Victoria Embankment, W.C. 


Cleveland and Durham Electric Power, Ltd.—A deed of 
indemnity and security, dated August 10th, 1907, covering any moneys payable 
under a bond of surctyship for £5,000 for performance of contract, given to the 
Mayor, Aldermen and Burgesses of Middlesbrough by Sir Hugh Beil, Bart., of 
Rounton Grange, Yorks, and Sir John D. Milburn, Bart., of Guyzance, near 
Acklington, Northumberland, bas been registered. Property charged: The 
company's assets, present and future, except uncalled capital. 


Anglo-Portuguese Telephone Co., Ltd. (24,545).—This com- 
pany’s annual return was filed on August 12th, when the entire capital of 
£100,000 in £1 shares had been taken up. £1,046 has been paid, and £04,054 is 
considered as paid. Mortgages and charges: £45,900. 


J. G. White & Co., Ltd. (66,568).—This company's annual 
return was filed on July 1310, when the entire capital of £200,000 in 15,000 
preference shares of £10 each and 50,000 ordinary shares of £1 each had been 
taken up. £160,000 has been paid on the preference and £60,000 is considered 
as paid on the ordinary. Mortgages and charges: Nil. 


CITY NOTES. 


Dick, Kerr & Co., Ltd. 


THe directora’ report states that the profits earned during 
the 12 months’ trading to June 30th, 1907, amount to 
£80,470. Out of this has had to be paid debenture interest 
and trustees’ fees, and there has been reserved the sum 
required to provide for the premium payable on the redemption of 
the present debenture stock. These items absorb £13,112, leaving 
а balance of £67,363, to which must be added the profits brought 
forward from last year, viz., £56,077, making a total of £123,440 
available for appropriation as under:— Dividend of 6 per cent. per 
annum on the preference share capital, £18,300 (the proportion of 
this dividend to December 31st, 1906, has already been paid); 
dividend of 10 per cent. on the ordinary share capital of 4260, 000. 
free of income-tax, £26,000; carrying forward, £79,140. The 
dividend on the preference shares will be paid on October 1st, 1907, 
as usual, and the dividend recommended on the ordinary shares 
will be paid when approved by the shareholders. The directors 
consider the result of the 12 months’ trading very satisfactory, in 
view of the severe competition which has prevailed, the greatly 
increased cost of all raw materials, and the advance in cost of 
labour. The directors do not consider it necessary to make any 
further additions to reserves at the present time, and have there- 
fore increased the amount carried forward by the balance of this 
year's profits, £23,063 88. ld., making the total protits carried 
forward to next year, £79,140. Two dire tors retire, Mr. D. C. 
Ellis and Mr. G. Richardson, and, being eligible, offer themselves 
for re-election. [Last year the dividend was at the same rate, 
£15,000 was carried to special reserve, and £56,067 was carried 
forward.] 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd.— The directors have declared a dividend on the preference 
shares at the rate of 6 per cent. per annum for the six months ending 
September 30th. 


Globe Telegraph and Trust Co., Ltd.— The directors 
announce a quarterly interim dividend of 2s, per ordinary share. 
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MARKET QUOTATIONS. 


Wednesday, September 18th, 


Acid, Hydrochlorio ee eo per owt, 6/- ee 


a 

a [Y] tric oe ee eo eo per owt, 99/. eo 

а „ Oxalic.. ee ee ee per сті, 88/- 

a „ Bulphurio .. - . per сті. voit 
a Ammoniac, Sal ee рег ow. - ‘i 

a Ammonia, Muriate (crystal) . per ton 883 10 бә 

& * 9 ee oe ee per ton £80 ee 

a Bleaching powder .. - oe ton #5 10 oe 

а Bisulphide of - . per ton £18 4 5 

a ex ae К per ton £16 " 

a er Sulphate .. is per ton 326 £4 dec 
в » Nitrate s v .. per ton £94 a» 
a 99 White Sugar.. ee ee per ton £85 ee 

в Peroxide  .. б» „ per ton £83 ae 

a Methylated Spirit per gal. 9/6 ee 

a Potassium Biohromate, in casks per lb. 2 si 

а Potash, Caustic (75/80 ) . perton e 


,9 Chlorate ee [XJ es 
Perchlorate va . per lb. 
a нешше Cyanide in per lb. 


fist 


a Bulphate of Magnesia ee per ton #4 10 ae 
& Bulphur, Sublimed Flowers per ton £6 10 ee 
a 8 peed ered eo ee per ton 85 10 ee 
& Lum ee per ton 85 Ne 
a Sods, Caustio P white 10 % „ рег ton £10 16 = 
: » Chlorate x xs ү: Bad. НИ 
ng bore es per £8 5 eo 
a в Bodium ichromate, oasks per lb, 8d. ix 
а „  #Oyanide (basis 100%) .. per lb. qd. 
METALS, &о. 
b Aluminium Ingots, in ton lots .. per ton 2150 ys 
b i Wire, іп ton lots .. per ton 1455 e» 
b Bheei, in ton lots .. per ton 163 те 
р Babblit’s metal in af per ton 256 to 2179 dec. 
с Brass (rolled metal F to 12°) basis per Ib, "hd 1а. dec 
е 90 ube (bras ee ee per lb. 10d. lad. dec 
с n solid y E. | es per lb. d. làd. dec 
€ [I] [] asis ee es ee per Ib. Ф за. dec. 
е Oopper Tubes (brased) .. „ per lb. 102d 144. dec 
c"— с йы S 5 
9 r 0 per ec. 
eo ео ee per ton £88 £8 dec 
g oa oo 0 0 ө oo per ton £83 £8 dec 
e€ „  (Mleotrolytio) Bars per ton £75 £13 dec, 
e oe “ te per ton £86 £12 dec 
e [T] [T! б рег ton £79 £12 dec 
e [I] 8 H.C, Wire per lb. 9gd 140. dec 
J Ebonite Rod ee ee ee per Ib. 4/8 eo 
f 99 Sheet е өө ee per lb. 8/- өө 
n German Bilver Wire ee ee per lb. 1/74 
h Gutta-percha, fine ee „ per lb. 5/8 to 6/6 А 
h India-rubber, Para fine. ee per lb. 4n dec 
i Iron, Charcoal Shee per ton £18 sd 
i ег Pig (Cleveland warranis) per ton 54/6 1/14 dec. 
i n . per ton From £11 ós 
i 4. Вогар, hea der ton 47/6 to 60 oe 
i on Wire, galvanised No. В per ton £9 15 5 
о Dead, English Ingo . . per tn 1 220 16 16 inc. 
T1 [T] Bheet ee ee per ton ‘£20 17 6 7/6 ino, 
m Малая! Wire No. 98 ee өе per Ib. 8/- ee 
о о Моюшу di ) un ee per ое 64. 40 ine. 
Oa original cases gm ee per 0 е x ee 
d n м » medium per lb. 2/6 to 4j- ee 
Phosphor Bronze, plain De: w. 1 1 1/4 op 
р * ee 
p " ed eer i М per Ib. to ө» 
р [n [T] = & sheet per Ib. 1/5 to ee 
0 тароо, б és eo per os, 110/- js 
* asl Magnes por de so dies pu - barton 463 ur ue 
b pM є рег oe 
„ T bare .. ` A15 to 240 iu 
g Tin, Block (English) .. . per ton 2100 } | £10 10 dee. 
Wire, fe ыы ны es per Ib. 2/2 
p p White An tt friction Metals— 
k Zino, Bb't (Vieille Montegne bnd.) per ton 226 £2 deo. 
Quotations supplied by 
a G. Boor & Со. А A Edward ТШ & Oo, 
b The British Aluminium Oo., Led. 4 Bolling & Lowe. 
e Thos. Bolton & Bons, ' b Morris Ashby, Ltd. 
d F. W & Bons. m W. T, Glover & Oo., Led. 
e Frederick Smith ' n P. Ormiston & Sons. 
f India- Rubber, G. P. and Teleg, о Johnson, Matthey ё Oo., Ltd. 
san VOTES Co. Lid, p The Phosphor Bronse Co, Ltd, 
p game D 


Direct West India Cable Co.—The net profit for the 
year ended June 30th was £2,098. A further dividend of 3 per 
cent. is recommended, making 6 per cent. for the year. £298 is 
carried forward. The earthquake which occurred at Kingston on 
January láth caused the interruption of the Turks Island-Jamaica 
section until February 23rd, and the Bermuda-Turks Island section 


was interrupted from March 14th to April 7th. The revenue 


account has been debited with £7,276 expended in repairs, and 
credited with £298 surplus revenue, and now stands at £29,147. 


Halifax and Bermudas Cable Со. — А further dividend 
of 24 per cent. is recommended, making with the interim dividend 
paid, a per cent, forthe year ended June 30th. £682 is carried 

oxwar 


THE BLEOCTRICAL REVIEW, (vol.61. мо. 1,556, Eren 20, 1907, 


STOCKS AND SHARES. 


Tuesday Atternoos. 
Tos week it is the threatened railway strike that overshadows all 
other matters of financial interest. Whether the men will strike, 
or whether a pacific agreement will be arrived at within the next 
віх weeks, is the absorbing topic of discussion. Quotations for 
Home Railway stocks have been sharply affected, and the contagion 
has not left electrical railway securities untouched. 4 

Central Londons аге again lower, the strike fears coming on top 
of poor traffics to further weaken the market. While the Preferred 
stock remaine steady, both the Ordinary and Deferred have given 
way, the former being 4 points down. City and South London had 
risen to 47 prior to the Manchester meeting, but the price eased off 
to 46. Metropolitans drooped to 393, Districts to 111. Under- 
ground profit-sharing notes are still called 563 as the middle price, 
but there is hardly any market in them. 

Every trade is so greatly dependent upon railway facilities of 
communication that there is much hesitation in making prices in 
the case of industrial shares lacking a free market. Investors are 
not selling to any extent, so far, but the uncertainty stops people 
from buying, and so renders negotiation more difficult than before. 
Electricity supply shares are dull and lifeless. The only pleasant 
spots to be found in this department are the Debenture stocks, 
which have come a little into demand, Chelsea Debenture is up 
1 per cent, and so are City of London Second Debenture and 
Charing Cross Fours. Similar securities in the other companies 
are without quotable change, but are not easy to buy in every case 
at the quoted levels, which are often more or less nominal. 

The shares in the electricity supply list, however, are weak. 
Declines are marked against County Ordinary, London Electric 
Preference, Metropolitan Preference, South Londons and St. James’ 
Ordinary, while the provincial shares have also weakened in several 
instances, 

Dick, Kerr & Co. announce the handsome profit of £80,475 for 
the past financial year, and after the payment of 10 per cent. on 
the Ordinary, the sum of £79,140 is to be carried forward. This 
latter is equal to 6s. per share on the Ordinary, the price of which 
remains at 14, at which the yield works out to £6 13s. 4d. on the 
money. 

India-rubber shares are 10s. down at 144. With each rise in the 
prices of the now popular gamble, Rubber shares, the quotation for 
India-rubbers quietly recedes. British Insulated Ordinary are down 
4 to 6j, but this is accounted for by the dividend of 46. per share. 
Both the Brush Debenture stocks have been lowered 1 points. The 
British Aluminium Company has declared a dividend of 7 per cent. 
on the Ordinary shares, the prices remaining unaltered. Crompton 
Debentures rose a point. 

British Columbia Electric stocks are good, particularly the Pre. 
ferred Ordinary and the Debentures. Anglo-Argentines spurted 
to 88 upon their coming conversion into 10 per cent. Preference 
shares, but the Belgrano group is stationary. A new issue by the 
Canadian General Electric Company may be out before these 
jottings are; it was decided to offer Preferred stock. British 
Electric Traction Preference fell to 64. 

The same investment demand which put ap Debenture stock 
prices in the electric lighting list is responsible for advances in 
some of the telegraph prior-charge securities. 'The gains mostly do 
not exceed 4 per cent., but the movement is a welcome sign of the 
investor's presence despite the money market, the railway fears 
and other such distributing factors. Copper, the metal, has slumped 
with severity within the past few weeks, and the fall, which dragged 
American Rails and Copper shares into heavy declines, is 
regarded with satisfaction in the Telegraph market, as likely to aid 
economies in the companies’ balance-sheets. 

Direct United States shares have weakened, and Globe Tele- 
graph Preference declined to 133. There has, however, been a rise 
to 17s. 6d. in Marconi's Wireless Telegraph. 


Stock Exchange Notices. — The Committee has 
appointed a special settling day as under :— 

Friday, September 7th. —Shawinigan Water and Power Co.—Serip (fully and 
partly paid) for £200,000 44 per cent. perpetual consolidated mortgage debenture 


And has ordered the undermentioned веса ов to be quoted in 
the Official List :— 

Montreal Water and Power Co.—Further issue of £67,000 first mortgage 
4 per cent. prior lien gold bonds, registered, Nos. 3,273 to 8,942, of £100 each. 


Bhawinigan Water and Power Co.—8crip (partly paid) for £200,000 44 per cent. 
perpetual consolidated mortgage debenture stock. 


Sao Paulo Tramway, Light and Power Co., Ltd. 
—A quarterly dividend of 2 per cent. has been declared. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


ry » А Stock ; ; Business done |p; 
Present or Dividends for the last Closing Closing week ended Rise + | Present 
Tasto NAME. ; Shake 5 Quotations Quotations Sept. 17th or Yield 
| ai теме Sept. 10th. Sept. 17th. Poor [Fall — | per cent 
' 1908. | 1904. | 1905. | 1906. Highest; Lowest. £ в. d. 
25,000 | Amazon iar a tid s shares, Nos. 1 to 25,000 10 Nil] Nil | Nil - з — 3| 8 — ^ | $^ ә Nil 
. 149,600 Do. 5 % Debs., Nos. кани. 100 Nil | Ni [59 5 % 85 — 88 dim RS M T at 513 8 
660,660 83 Telegraph . Pe Stock | 61s. 21% 319, | 3292 | 60 — 63 — 68 Me id ct 6 8 0 
3,169,670 | Do. do. do. 6 X Pref. i^ .. | Stock | 6 % | 54% | 6 % | 6 % | 105 --1C6 . 105 1044 — } 5 13 9 
3,169,670 | Do. ` do. do. Deferred Stock 28. | Nil i% 12 | 174— 18 18pa 170 + cn 9 
50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 Ex .. |5 5 4 |. 99 —102 e а 418 0 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 г 5 17% |8% 18% 189% 6 — 7 д“ 612 A 5 10 4 
2,097,680 | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Stock |4 2 149% |4 % | 4 9% | 914— 93 97 — eu 914 45 7 
12049 Cuba Telegraph .. x T" 10 0 15% 15% | 5 36 — 7 — 7 КА 613 4 
6, Do. 10 % Pref. Я i "P $s 10 |15 % |10 9% |10 % [10 % | 157— 1 15i— 1 ‘ " 619 5 
12,931 | Direct aoun Telegraph, Ord. š Ms * 5 49% 40 [404 96 f 88— ee 5 8 6 
6,000 do. 10 % Cum. Pret. e 5 [10 % 10 % |10 % |10 % 9— 9 9 — ‘ 6 5 3 
30,000 D do. ' 44% Debs. nN T 50 44% | 44% | 44% | 44° | 98 —101 98 —101 818 2 
60,7101} Direct United States Cable 4 F 20 З % | 34% | 4 Ф 48% | 144— 15 149— 144 148 142 =$ 517 8 
57,000 | Direct W. India Cable, 44 % Reg. Deb., 1to1 200, R. 100 44% | 44% | 44% | 44% | 994—1014 100 —102 z +h 48 3 
4,000,000 | Eastern Telegraph, Ord. Stock. . Stock 7 17% |7% 7 95 | 182 —197 132 —137 134 1324 A 9-9 
2,000,000 Do. 34% Pref. Stock. .| 100 38475 | 3495 | 3495, | 8495, | 864— 883 R6 — RR R6 T 4 819 7 
1,896,706 4 % Mort. Deb. Stock. Red. . | Stock | 4% | 4% | 4% | 4 9 | 103 —105 108 —105 1044 9 - 819 1 
300,000 | Eastern Extension, тезу and China Tele. 10 1977 7712 18 12}-- ui 183 124 F 5 5 8 
752,400 Do. Deb. Stock г Stock | 4% |4 % 14% | 4 95 | 102 —104 1024—1 104 as +h 816 7 
295,400 | East & S. Afric. Tel., К Mt. Db., 1 to 3,900, red. 1909 | 100 4% 14% 14% 4% | 974—100) 974—1004 i ji ба 819 7 
200,000!| Do. 4% Reg. M. Debs. (Mauritius Bub. )1 eae 25 $7514 % 4 % 4% —1004 100 —102 а? m +1 3 18 5 
181,127 Globe Telegraph and noms" vs ‘ 10 54% | 58% | 5395 | 5495, | 101— 107 ist 1 10g 186 ЖА 5 24 
181,127 Do. do. Pref.. . . | 1 [6%1/6%/16%/6%] 18j— 134 18 — 18 1349 | 1 „ 
150,000 7 Northern Telegraph И CEP NA 10 [15% |24 95, | 24% |20 95, | 84 — 36 94 — 96 es УК wi 511 1 
alifax an ermu e, 4 1st Mort. ) ; o i 
28,900 { Debe. within Nos. Тао 1,300, Red. ioo | 44% | 44% | 44% | 4405 | 994-1014 | 100 —102 $e d n TUET E. 
17,000 | Indo-European Telegraph 94 25 |10 % 113 % |13 % |18 % | 56 — 58 55 — 57 564 554 —] 614 0 
$41,390,400 | Mackay Companies Common . эз Sii ..| 8100 « |1912 9% | 849% | 67 — 70 66 — 69xd p аР Р B L5 
$50,000,000 Do. . do. 4% Cum. Pref. .. n .. | $100 w 146145 14%) 01 — 10 — 69xd ; 5 15 11 
256,127 | Marconi's Wireless Telegraph . s wh 1 |Ni | Nil | Nil | .. — j— 1 17/6 yx Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. р - 1 3 4% 5 % H- 1 "n lcs 20/-. 414 1 
86,492 Do. + do. do. 5 96 Pref. T 1 5 15% [69% 1 — 1 ы: M = 500 
2,225,000 | National Tee puene, Pref. Stock i3 so) M0 6 | 6 % 6 % |6 % | 106 —108 106 108 107 106} "d 611 1 
2,225,000 Do. о. Def. Stock ё * * 100 5 0 5 % |5 % 53% | 105 —107 1054—1074 1074 106 +4 413 0 
15,000 Do. i do. 6 % Cum. 1st. Pref. .. * 10 6 6 „6 6 | 11—18 11 — 13 124 is T 419 4 
15,000 Do. do. 6 % Cum. 2nd Pref. .. )0 6 9 6 5 65 10 — 12 10 — 12 114 11 2s 4 83 4 
250,000 | Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 5 5 15% |59415 % 51— 53 51— 5 543 Sel ae 41011 
2,000,000 Do. do 3 Deb. Stock Red, .. | Stock | 34% | 349% | 34% | 34% | 96 — ов — 98 «5 i N 5139 
1,689,593 Do. do. Deb. Stock Red. 100 | 4 7 491% 4% 101 —103 101 —103 103 818 1 
179,313 | Oriental Telep. and Flee. 1 to 171,504, fully paid . 1 64% | 64% |795| 71 96 11— iu li— 1 bs 5 110 
50,000 Do. do. do. 6% Cum. Prei.. I 15 - 15% 411 5 
100,000 Do. do. do. 4%Red.Deb.Stock..| 10 | .. | .. |4%4%| 090—9 ‘yl — 94 921 451 
100,000 | Pacific & W Tel. „4% Guar. Debs., 1 tol ,000 10 4%14%14%14%] 97 —100 $7 —100 400 
11,839/| Reuter's à “з S 555 [5 55 7 — 8 7 — 8 77 5 0 0 
60,000 | Telephone Co. of Egypt, 44 % Deb, Red. va os | 100 А .. | 44% | 43 98 — 101 98 —101 49 1 
8,167 | Submarine Cables Trust . T ert. 66% 6 6 127 —180 127 130 1284 412 4 
80,000 | United River Plate Tele hone . 5 8% 18% |8 % 18 % 63— 71 61— 71 ха 65 610 4 
. 40,000 Do. 5% ‘um. Pref., Nos. 1 to 40,000 5 5 % 5 % 5 5 9, 5 — 5 5 — € 4 10 1i 
15,60 1| West African Telegraph, Shares э 10 4% | 459 |4 9% | 4 % 10 — 1 10 — 1 816 2 
30,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,008. 2 Nil | Nil | Nil | 249 là— 1 là— 1 312 9 
150,000 | Do. 4% Debs., 1 to 1 ‚500 guar. by Braz. Sub. те, 100 49% |4 9% 14 % |4 9% | 97 —100 97 —100 400 
207,930 | Western "Telegraph, Ltd., Nos. 1 to 207,930. . : 10 TEILTE ee ee 123— 133 124— 132 13} 13 5 5 8 
800,000 Do. 4 % Deb. Stock Red. 100 1 49% |4 9% |4 % | 100 —108 100 —103 Я 817 B 
88,321 | West India and Panama Telegraph .. & " 10 Nil | Nil | Nil | Nil * vs a M Nil 
34,563 Do. do. % Cum. Ist Pref. "m se 10 7 6%/5%/8% 77 — 7 "fa 10 5 9 
4,669 Do. do. 6 % Cum. 2nd Pref. : 78 10 Ni Nil | Nil | Nil 74 4 - Nil 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 sp i 10 5 % СЕГЕ 5 % | 99 —102 99 —102 99} 418 0 
ELECTRICAL RAILWAY, sal Jv deii AND INDUSTRIAL COMPANIES. 
9 - Traras, Nos. 260,008 to 3 | 
270,000 || Anglo FA and 560,008 rr 605 E ae | Aa 5 | Sy 87 — 8ra 8i— nA e 804 | + 41414 1 
260,007 Do. . 53 % Cum. Prefs., 1 to 007 5 96 Ф | 5H— 9,5 513— ad 4 811 
266,600. Do. Permanent, 6 95 Deb. Stock, 1888 | 100 6 % | 6 7 6 do 6 181 —184 131 —134 учы n 497 
` © 985,100 Auckland. E. Trams, 5 % 1st Mort. Deb. Stock  .. 100 5 -6%16%/6 102 —105 102 —105 , а 4 15 8 
830,000 |. Babcock & Wilcox, 1 to 530,000.. * 1 m 20 20 95 |20 — 4 8 4 zi i 5 0 0 
100,000 Do, do. 6 % Cum. ef., 1 to 100,000 - 1 69516 14 6 14— 1 la— 18 53 Vs 8 13 10 
38,000 British Aluminium, Ord., 2, to 40,000 ' - 5 3 7 7 41 — 41— 54 97/6 5% y^ 6 13 4 
40,000 | Ро. do. 7% Cum. Pref 5 Nu 7 7 1951 5— 6 — ч BA. 4. A 678 
. 20,000 | Ро. do. “А” 6 % Cum. Pref 5. | Мй|6%|6%|69 | age 4j— 5 2 № - DEM 
20,000 Eo 9 V йо. 4% Funding Certs. 5 . 14% 44 31— 4 — åt ` i4 d А 414 4 
258,000 Do. do. 5 % lst Mort. Deb. Stock Red. | Stock | 5 % |5 % |5 5 % | 100 —103 100 —103 T pa 95 117 1 
300,000 | Do. do. % Loch Leven Debs,  . oe Кык as DERE S 00 = 96 is a T3431 
400,000 | British Columbia E. Rail Def. Ord. Stock .. ёч 100 6 | 6 6 | 6 95 | 197 —132 127 —132 129 1281 че 41011 
300,000 Do. 5 % Pref. Ord. Stock T Кы 100 5 % | 5 © 5%|6 $ 110 —114 111 —115 V T +1 4 611 
800,000 Do. 5 % Cum. Perp. Pref. Stock à an 100 5 9% 15 ‹ 5 % 5 104 —107 104 —107 * T "a 413 6 
998000 | Do. 4495 Ist Mort. Debs., 1 to 6,250 . 40 43% | 44% 44% | 44% 100-19 — [100-10 A ж 475 
220, Do. 44 % Vancouver Power Debs., 1 to 2,200 | 100 4% | 44% | 4 $ 95 | 101 —103 102 —104 102 а: +1 467 
138,801 | British Electric Traction 10 6563 Nil 2 24— 28 46/ са Nil 
161,487 | Do. do. 69, Cum. Pref. .. ..| 10 6 6 6 6% 63 64 з, — | 811% 
1,448,653 Do. do, 5 % Perp. Deb. Stock .. | Stock 5 % | 5 do 5 5 100—103 100 — 103 - $e 417 1 
410,178 | Do. do. 44% 2nd Deb. Stock Red. 100 „ | 44% | 44% | 4496 | 78 — 81 78 — 81 s s 511 } 
100,000 | British Insulated and Helsby Cables НЕ 5 8 & 8 » 8 % 10 | — — 7 xd és 7 210 
100,000 | Ро. do. 6 % Cum. Pref. 5 |6%|6%|6% x: L L4 6, 518 418 0 
500,000 Do. do. 44 % Ist Mort. Deb. Red. 100 ae aie ae 101 —104 101 —104 M , 46 7 
212,000 | British Thomson- Houston Me Pret} Mort. Debs. .. | 100 44% | 4 % % — 85 — 89 xd e 4 18 11 
400,000 ааа Westinghouse 6 re dis 00 Paie mi) 5 1641 xaj Nal .. 12 be dE | Nil 
1,016,358 Do. do. 1% Mort Deb. Stock. 100 4 % 4 % 4 % 4 | 60—65 60 — 65 85 iua 6 31 
50,000 |; Browett, Lindley & Co., Ó Ri y £1 Nil | Nil| Nil] .. is. 14 — Ji T а> bs Nil 
50,000 |; Do. do. . £1 | Nil| Nil] Nil| .. | 14/6 to15/8 115 to х. бе ШЫ. вем Nil 
105,731 oe Electrical Engineering, Ord., Le to 105,81 . 2 Nil| Nil ae Nil j— — T $ g^ Nil 
150,000 do. Non-cum. 6 % Pre А 2 6 | 6% |6 ° Nil £— 1 1 «$ "e PP Nil 
: 125,000} Do. do. ` 44% Perp. Deb. Stock .. | Stock | 4 44% 44% 4 85 — 88 53 — 86 T «| —2 8 4 8 
1295,000| Do. do. 44 95 Perp. 2nd Deb. Stock.. | Stock 6 4 44% 10 — 73 68 — 71 : М D 6 6 9 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 89,5 [49% |3 9% 13 42— 48 1— 4 90/ 88/44 - 8 410 
40,000 Do. do. “А” 6 99 Cum. Pref., 1 to 40,000 5 6 6 6.9516 4i- 1.— T ЯР 614 3 
27,500 Do, do. 5" do., 1 to 27,500 5 6 6 6% | 6 43— aL. bi £5. | 98/9 514 3 
. 13,200 pe do. 5% Deb. Stock '.. " ve) 20 5 15 59616 105 —115 105 —115 " an 4 611 
190,000 do. 59% 2nd Deb. Stock « ao) O18 % 5 5 Ф 5 100 —103 100 —103 $ a : 417 1 
137,610 Cales tin Trams, 1 to 167,610 5 6 * 8 „ 8 „ во We "4 71— 7 "n1 531 
30,000 Do. 5 % Cum. Pref., Nos. 1 to 29,390... 5 ы 8 6 — 65 B s n 4 10 11 
350,000 Do. 44 % 1st Deb. Stock. 100 | 44% a% 43% us 102 —106 102 —106 © 4 4411 
35, 000 Callender’ s Cable Construction shares 5 1124% 12% 15 96 |15 — 10 — 1 97 $5 ; тоо 
40,000 Ро. bos 5 % Cum. Pref, 5 5 5 5 95 ^. 1— 5 — ; e F 4 611 
300,000 | Ро. 4% % 1st Mort. Deb. Stock Red. | Stock | 44% | 43% 4% | 44% | 1054-107 1054—1079 k Я e 
491,222 Cape E 8 1 to 491,222 ix 1 10% 14 il ‘as — à * . Nil 
450,000 Castner-Kellner Alkali, 1 to 450,000 .. 1 Е T E 6?5,|895 | 1à— 1 lve 19 25/6 21/6 y 6 111 
294, Do. 44 96 lst а, Deb. Stock | 100 | 44 44 a s 97 —102 —102 25 АР - 4s 3 
911, Central W Railvay,. Ord. Stoc T Stock | 4 & 4 4 4 71 — 73 67 — 69 70 634 anf 5 15 11 
26 Do. do. 4% Pret. "ouk ` Stock | 4 4 4 4 89 — 91 89 — 91 95 bs | Ку 4711 
^ 544,216 | do. Ob. us Stock |4 % 4 4 4 58 — 56 61 — 53 ме —24 11011 
1,480,000 | City and South London Bait .. | Btock Ns 2 li 23% | 41 — 46 45 — 47 164 45) | +1 | 410 5 
85,000 | Crompton & Co., Nos. 108500. с oy | 8 | 39496 |5 C | li 2% | lil— 34 25 x b Ж 
100,000: | { COMETE tes e [5% ed iia 5% | 95 — 98 ERE [^ (и аз p.24 
" * Unless arsi м, all shares are fully paid. 1. A period of nino months. t From Manchester Sharo List. 
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\ 


. ELECTRICAL RAILWAY, 


NAME. 


Dick, Kerr & Co., 1 to 260,000 . 
Do. do. `6 % Cum. Pref., 1 to 305,000 
Do. do. 4495 Deb. Stock $4 
Dublin United Trams. (1896), 1 to 60,000 
Do. 6% Pref. between 1 and 60, 000 
Edison & Swan Utd., PA” shs., £3 pd., 1 to 99,961 
Do. AM shares, 01—017, BEA. zs 
Do. 4 95 Deb. Stock Red. 
Do. 5% 2nd Deb. Stock Prov. Certs. all ра. 


коне Contruction, 1 to 112,100 


do. T% Cum, Pret, 1 to 81 390. . 

General тише Со. (1900), 5 % Cum. Pref. 

Do. 4% > Mort Deb. . 
Gt. N. & City Rail. Prof. Ord. GA "49,1 to 78, 000 
Greenwood & Batley, 7 % Cum. Pref. 

Do. do. 5% Mort. Debs. 
Henley's (W. J.), Telegraph Works, Ord. 

Do. А = Pr 
о. 


ji % ef, 
Do. €, Mort. Deb. Stock 
India-Rubber, Gutta- 


э, & Telegraph Works. . 
ilway, Ord... s 
)0. do. Pref., fully paid 
London United Trams. (1901), 1 to 50,007 i% 


Do. do. 60,008 to 100,000 i 
Do. do. 5 % Cum. Pref., 1 to 125, 000 
Do. do. 4 % 1st Mort. Deb. Stock . 


Metropolitan Electric Trams., Defd.. 
Do. do. 5% Cum. Pref. i 
Do. do. 44 * Deb. Stock Red. 
Peebles (B.) & Co., 6 95 Cum. Pref., 20,001 to 50,000 
Potteries E. TÉ. 5. x 
è 5% Cum, Pref. 

Do. 44 % Deb. Stock 
Telegraph PODER USO and Maintenance . 

Do. Ded. Bds., 1 to 1,500 Red., 1909 
Undergd. E. R., 1 5 Ф, Profit Shar. 8. Nts. ; 
Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 

Do. 6% C. P., 80,001 to 80,000 & 135,001 to 141,666 
Do. 4 a Ist Mort. Deb. Stock X 


ELECTRICITY SUPPLY. COMPANIES. 


Bromley (Kent) E.L. & P,. 1 to 14,000 
Do. do 4} ~% „Ist. deb. stock 
Sup., Ord., 1 to 20,000 
7% Cc um. Pret. 
Central Electric dimiy 43 , Guar. Deb. Stock 
panne Cross and Strand Electricity Supply 


а: & Kens. Elec. Lit. 


А ао. do. 43 % Cum. Pref. 
Do. “City Undertaking "44 % Cum. Prf. 
do. 4% Deb. Stock Red. 


Ord. Ре 
M % Deb. Stock Red. 
City of 90000 Elec. Lighting, Ord. 40,001—110,595 
Do. 6 % Cum. Pref., 1 to 40,000 ‘ 


Do. 
Chelsea. Electricity Supply 
do. 


Do. 5% Db. Stk. , Serip. (iss. at 115) all pd. 

Do. 44% 2nd. Db. Stk., Prov. Crts., all e^ 
County of Durham Electrical Power, Ord. 

Do. do. 0. 5% Pref. .. 
County of кала Electric Lighting, Ore 1-—40,000 

(^ De; 6 % Pref., 40,001—60,000 

Do. do me „Deb. Stock 

Do. 44 * o › 2nd. Deb. Stock . 
Edmundson' 8 Electric ш; Ога. Shares 

Do. ^ Cum. Pref. , 

Do. de % Ist Mort. Deb. Stk. 
Folkestone, 1 1 to 10,000 $5 i 


Do. y 
Hove, 1 to 13, 000 
Kensington and Knightsbridge Electric Ord. A 

Do. do. do. 4%, Deben. Stk. 
London Electric Supply киров, Limited, Ord. 
Do. do. 6° Pref. .. 
Do. do. 4 % 1st Mort. Deb. Stk. Red. 
Metropolitan Electric Supply, 1 to 100,000 . 
Do. 44 % Cum. f. 1—71, 106.. 
Do. 44 % 1st Mort. Deben. Stock * 
34 % Mort. Deben. Stock Redem. 
Miafand Electric Corporation, 44 % 1st Mort. Deb. 
cor on-Tyne à 


9, Cum. е, 1 to 10,000 
„ Ist Deb. Stock i 


5% Pref., 1 to 75,000 ‘ 
Notting Hill Electric Lighting i ; Và 
Oxford, : to 96 and 407 to 20,310 
Do. 4% Deb. Stock .. 
St. James’ and Pall Mall Electric Light, Ord. .. 
Do. do. 7 % Pref. 20,081 to 40,080 
Do. do. 34 % Deb. Stock Red. 
Smithfield Markets Electric Supply, Ота... 
Do. do. do. 4% Deb. Stock 
South London Electricity Supply, Ord. es 
South Do. Elec. Lt. & Power, Ord. 2 


do. 7 96 Pref. . 
do. 43 % Ist Deb. Stk. 
Urban Electric nd Ord. gi 
Do. o. 5% Cum. Pref. 


Do. do. 44% 1st ho Db. Stk. Red. 
Westminster Electric Mar Dx y PN 
Do. do. % NR Pref. 


(Original 5 - Red. to 44 КЫ from 8154 Dec., 1905) 


[LA 


* Unless otherwise stated, 
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Bank rate of Discount 44 per cent., August 15th 1907. 
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MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 
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all shares are fully paid. 1 Quotations on Liverpool Stock Exchange. 
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A METHOD OF DETERMINING THE 
LEADING DIMENSIONS OF LARGE AND 
HIGH-SPEED CONTINUOUS-CURRENT 

| DYNAMORS. 


By Н. M. HOBART, NI. Inst. C. E., and A. G. ELLIS, 
Assoc. A. I. E. E. 


(Concluded from page 443.) 


OTHER things being equal, it is desirable to have a machine 
with magnet cores of circular cross section, a low reactance 
voltage,* a low peripheral speed of commutator, and a low 
total works cost. The low peripheral speed of commu- 
tator must not be purchased at the expense of un- 
desirably thin commutator segments. There appears, how- 
ever, no sufficient reason for objecting, even in large 
machines, to segments with a thickness, including insulation, 
of not less than 5 mm. at the surface, and in small machines, 
segments of considerably less thickness are widely employed 
and with advantage. 

For preliminary purposes, the commutator peripheral 
speed is estimated on the assumption that the width of 
segment plus insulation at the periphery of the commutator 
is equal to 5 mm. Where this thickness leads to а need- 
lessly low peripheral speed, the commutator may, at a later 


stage of the calculations, be increased in diameter and 


decreased in length. 

For more precise determinations of the reactance voltage 
we must apply a correction, as already briefly explained on 
p. 396. Thus let us take the case of the 12-pole 6,000- 
ampere-turn design of Table II. "The reactance voltage as 
given on the chart for р = 153 and A, = 56, and a rated 
output of 500 KW., is 4'0 volte. But this is ой the assump- 
tion of a design with 150 armature ampere-turns per centi- 
metre of gap periphery, whereas from the curve in fig. 4 
some 143 armature ampere-turns per .centimetre of gap 
periphery is given as representative for 500 xw. rated output. 
For a design in which we retain the above values of p and 
A, (i. ., 153 and 56), and use this representative value of 
143 for the armatüre ampere-turns per centimetre of gap 
periphery, the armature strength per pole is in reality 
only— 

143 x 6,000 = 5,700, 


and the reactance voltage is only— 
Mà x 4:0 = 3°8. 


Of course, in this instance, it would be an utterly misplaced 
and futile effort at exactness to apply the correction, but in 
cases where we are dealing with designs for much smaller 
rated outpute—take, for instance, a machine for some 50 Kw. 
rated output —we see from fig. 4 that the value of the armature 
ampere-turns per centimetre of gap periphery is more of the 
order of 115, and in this cese the application of the correction 
to the armature strength in ampere-turns per pole, and to 
the reactance voltage, is essential. For the rating taken to 
illustrate this point, ғ.е., for a design for a rated output of 
some 50 KW., the reactance voltage is only some |15, 


1. ., some 77 per cent. of the value read from the charts. 


Obviously, the application of this correction is an exceedingly 
simple matter, and should be kept in mind for ratings 
materially below those with which this article is chiefly 
voncerned. 

The precise estimation of the total works cost is a matter 
to be treated with considerable care, but for purposes of 
rough preliminary comparison, it is sufficient to take the 
total works cost as proportional to D x (A, + 0-7 7), 
where— 

D = Diameter at air gap in centimetres ; 
M — Gross core length in centimetres ; 
= Polar pitch in centimetres. 


, This quantity, D x (A, + 0°7 т), if multiplied by a factor 
which varies for different types and sizes of machine, 


* This is not such an important feature of an interpole machine 
as it is in the case of a machine without interpoles, except in cases 
of large rated: output at extra high speeds where the reactance 
voltage must in any case be very high, and where even шер 
cannot be relied прод for ensuring satisfactory results. 


TABLE III.--ArLTERNATIvE TRIAL DEsicns FOR A RATED OUTPUT or 
500 KW., 250 R. P. u., 250 Vorrs. 


=  Armat ure ampere turn: ver pole. 


==: En о e > 
T 2 3 
Le] — ке 
© Armature dia. — D 120 
i Gross length — л, 56 
Pole pitch — 7 47 
S рх (№, + 07 т) 10,600 
e Reactance voltage — B v 55 
u Ато. periph. speed - 8, 15 
= à Com. periph. speed —s. 47 
a Arm. turns per pole— T 28 
5 NG 1? 
S. r 
pe UR 
iQ à 
~ Armature dia. — n 153 178 
П — Gross length — M 32 24 
^ Pole pitch — т 40 47 
= рх (dy 407 т) 9,200 10,000 
5  Renctance voltage - R v 46 43 
! Arm. periph. speed— s, 20 23 
= ё Com. periph. speed — s. 9 106 
s Arm. turns per pole—T 36 42 
= 7 С А 
2 i 08 0°51 
S 
c3 
q Armature dia, — — р 170 204 238 
, Grose length — л, 28 20 14 
* Pole pitch — 1 33 39 46 
S рх (NJ, + 07 7) 8,600 9, 800 11,000 
~  Reactancevoltage-g * 40 38 37 
i| . Arm. periph. speed—s, 215 26 31 
~ & Com. periph. speed—s, 135 16 19 
= Arm. turns. per pole— T 40 4n 56 
El 085 051. 031 
e. 


! 
| 


2 Коте, АП кыш speeds аге in metres per second. 


TABLE IV.—ALTERNATIVE TRIAL DESIGNS FOR A RATED OUTPUT OF 
500 KW., 500 R. P. u., 250 VOLTS. 


I 
ге 334. N = 25. 


i 


= 250. x = 34 6 poles. 


P 


p = 167, n= 50 8 poles. : 


1 


Armature dia. — D 
Gross length — N, 
Pole pitch 


рх (A, + 0°7 т) 

Reactance voltage — R 
Arm. periph. speed — s, 
Com. periph. speed — 8. 


Arm. turns per pole— T 


| Armature ampere-tu ras per pole. 


Ag 

i 
 Armature dia. — Dp 
Gross length — А. 
. Pole pitch — T 


Ng 

T 

Armature dia. — D 

Gross length T №, 

Pole pitch = т. 
D X (Ay 4.07 т) 


D X (Ay + 07 7) 

Reactance voltage — в v 
Arm. periph. speed — 8, 
Com. periph. speed — 8. 
Arm. turns per pole— T 


Reactance voltage — B v 
Arm. periph. speed — 8. 


Com. periph. speed — в. 


Im turns per pole T 


| © 
8 8 
| иу e 
102 
40 
40 
6, 960 
6˙8 
27 
80 
24 
1:0 
127 153 
25 18 
33 39 
6,100 6,900 
60 68 
33 40 
15 18 
30 36 
076 046 


89 

50 

46 
7,300 
80 


o e 
еа 8 
со e о 
102 114 

40 32 
53 50 
7,800 8.300 
78 75 
26 30 
60 6:8 
24 27 
075 054 
136 170 
23 15 
53 66 

8:160 10,400 

62 60 : 
35 44 

10:5 12 
32 36 

044 023 


Nors.—The peripheral speeds arc in motres per second. 
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gives a fair approximation to the total works cost. For the 
purposes of a preliminary study, however, we may neglect 
K and compare the total works cost as expressed in terms of 


рх (M + (7 т). 


At. the time of the preparation of a schedule such as that 
in Table II, the endeavour should be made to avoid entering 
up inevitably undesirable designs. The remaining instances, 
. e. those which appear likely to come within the range of 
possible usefulness, are subsequently compared, and a con- 
venient means of carrying out ‘this comparison consists in 
plotting such a series of curves as those given in fig. 8. 

From these curves we sec that the total works cost is the 
least with the greater number of poles, with a moderate 
diameter and with low armature strength. The eight-pole 
design is inferior both as regards total works cost and com- 
mutation, and is withdrawn from further comparison. The 
commutator peripheral speed is very low for all the designs, 
being 11 metres per second for the largest diameter. Taking 
this into consideration, we should, at a later stage of the 
calculation, substitute a thicker commutator segment and 
employ a shorter commutator of larger diameter. 

The 12-pole designs as compared with the 16-pole designs 
have somewhat higher reactance voltage, but there is very 
little choice between them as regards total works cost, as 
may be seen from Table II. On the whole the comparison is 
slightly in favour of the 16-pole designs. The preferable 
design will have a diameter of some 230 cm. and a ratio of 


A ч т s . е 
к 0°60. This ratio permits of employing а circular 


section of magnet core. 

In the course of working out this design more in detail, it 
may prove desirable to depart considerably from this outline 
—indeed, it is usually best to work out several alternative 
designs. It is intended here merely to indicate a method of 
arriving at a reasonably sound starting point. 

А 12-pole design with an armature diameter of 200 cm. 
is also well within the range of being practicable, for, 
although the reactance voltage is a trifle higher, the reduced 
commutator peripheral speed is so low on the reference basis 
of 5 mm. segments that the final design of commutator can 
have a considerably increased diameter and decreased length. 


Some of the leading data of these 12 and 16-pole designs 


are as follows :— 


No. of poles 12 16 
Air-gap diameter p 200 230 
Gross core length A, ... 35 27 
Relative T.w.c. n 14,000 13,300 
Arm. amp.-turns per pole 8,100 6,700 
Reactance voltage E 30 28 
Commutator peripheral spee 

Sc. (5 mm. segments) i 6 9 


It would be neither necessary nor desirable to employ 
interpoles in either of these designs. 

It is thus clearly indicated that 12, 14 or 16 poles and 
some 6,500 to 8,500 ampere-turna per pole in any one of 
these three cases, and a gap diameter of somewhere between 
200 cm. for the 12-pole, and 230 cm. for the 16-pole design 
are the general order of magnitudes which should be 
employed as the basis for further trial designs. 

{t is often desirable to take two or more of the best 
designs with a given number of poles, and also for different 
numbers of poles, and work them out more in detail before 
determining upon the preferable design. However, for an 
extended comparison of a great number of different ratings, 
it is often impracticable on account of the limited available 
time, to thoroughly work out a number of alternative designs. 
Under such circumstances, it would appear reasonable in this 
instance to select the 16-pole design. 

In a similar manner we have prepared schedules for 
500-Kw. 250-volt designs of 125 (the above design), 250, 
500, 1,000 and 2,000 R. P. M., and corresponding sets of 
curves. These schedules and curves are set forth in Tables 
II to VI, and figs. 8 to 12. | 

From a perusal of these schedules and of figs. 8 to 12, 
we may prepare Table VII, showing the leading data of the 
preferable design for each speed. i 

In fig. 13 are plotted, in terms of the speed in revolutions 
per minute, the. leading constants for the 500-Kw. 250-volt 
designs. We have thus obtained, by selecting several designs 


TABLE V.—ALTERNATIVE TRIAL Desicns FoR a RATED OUTPUT OF 


le poles. 


Расе но» i i as — — — 


15 e | 


NoTE.—The peripheral speeds are in metres per second. 


500 KW., 2,000 R.P.M., 250 VOLTS. 


3 \ ' | 
| 


Мотк.—Т'һҺе peripheral speeds аге in metres per second. 


for each speed from the chart in fig. 7, the outline data for 
a group of 500-KW. 250-volt designs at rated speeds of 125, 
250, 500, 1,000 and 2,000 в.р.м. The obtaining of com- 
parative characteristic features of these designs will suffice 
to illustrate the use of the methed of procedure developed 
in this article. | 

The principal ntility is the readiness with which compari- 
sons may be effected, showing the influence of any one of 
the leading factors in the design. For example, we have 
now in fig. 13 a set of curves showing the influence of the 


Armature ampera-turns per pole. 


— — | c | © O 
XI REGEL CE 
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es | Armature dia. exp 68 75 RS 
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B | Armature dia. -D 76 88 102 114 

il Gross length ae 08, 44 33 24 19 

* Pole pitch ыт 33 46 52 59 

5 p „ G, + 077) 5,300 5,800 6,100 6,800 

& |Reactance voltage R v ` 11:5 105 100 9% 

! | Arm. periph. speed — s, ` 40 46 52 `60 

* | Com. periph. speed— s. . 90 105 170 135 

3 Arm. turns per pole 1 18 21 24 27 

© № 115 072 046 032 

о. TEE S 

25 3 

PUE 

2 | Armature dia. — р 102 120 136 

u Gross length — А, 25 15 14 | 

* Pole pitch — T 40 47 53 

e IDX (№ + 077) 5.500 6,100 6,900 

ci Reactance voltage — R v 9˙⁰ 85 83, 

u Arm. periph. speed .... 93 62 71 | 

m.e Com. periph. speed -s. : 160 165, 210, 

d Arm. turns per pole- T 24 28 32 

5 № 061 O38 O26 

. 
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TABLE VI.—ALTERNATIVE TriaL DeEsicns FoR A RATED OUTPUT OF 


c e, D = 
S © © S = ^ 
Е] © ~ ac e © 
* | i | 
S Armature dia. — D | 60 68 76 85 
Gross length — Л, | 48 36 28 23 
z Pole pitch „„ 47 ^3 60 67 
рх (№ + 077) "RE 4,860 4,960 5,320 5,950 
3 . Reactance'voltage— Rr. 21 19 18 17:5 
i Arm. periph. speed s. 693 71 80 89 
-e. | Oom. periph. speed s — 93 107) 120 134 
Arm. turns per pole — T | 14 16 18 20 
8 м „ 10 068 0˙47 0M 
m | ? | | | | | 
S FEMPCR == 
© ' Armature dia. —pj 64 76 89 102 | 
l| | Gross length — N 42 2s | 22 19% | 
^ | Pole pitch —7r 34 40 7 53 | 
+ (DX (Ay + 07 т) 4.225 ' 4,330 14,900 5,410 | 
5  Reactancevoltage-R v 19 17 16 15. 
1 Arm. periph. speed s. 67 | 80 93 107 | 
= & Com. periph. sped s. 15 18 21 24 | 
Arm. turns per ple т 15 18 21 24. .. 
@ 1.24 0726 | 0471 O83 
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Fias. 8—12.—Curnves RELATING TO PRELIMINARY DESIGNS FOR 500-kw. 250-үогт ConTINUOUS-CUBRENT MacHINES FOR 
VARIOUS SPEEDS, PLOTTED FROM SCHEDULES IN TABLES II--VI. 
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TABLE VII.—500-k w. 220-VorT C. C. MACHINES ғов Varios SPEEDS. 
SELECTED DIMENSIONS FROM Fics. 8-12. 


(All dimensions in cm.) - 


Speed in revs. per min. 12h 250 500. 1,000 , 200) 
Number of poles is 16 12 10 6 4 
Frequency in cycles per | 
second — X; 168 5 42 70 67 
Armature diameter — p 230 170 135 95 5 
ЕК Gross core length — л, 27 26 25 29 | 33 
A. Pole pitch — 7 45 44 42 49 | 55 
x D x (Ay + 07 т) . 13400! 9,800 73.0 — 5,960 2100 
E м. e s e 06. 06 06 06, об 
| T 
$ D? X Ay... du p е 1,430,002. 720,000 460,000 260,000 . 160,000 
М Arm. periph. speed — 8. 15 22 35 50 72 
P Arm. amp.-turns per pole; 6 700 6,600 6,300 7,300 1,600 
18 Current per circuit . , 125 166 200 333 500 
LU Turns per pole T. 53 40 ! 32 22 15 
No. of com. segments 850 450 ` 320 132 60 
X, Width of each segment... 95 05 U8 075 09 
is Com. peripheral speed — s, 90 | 9-х 14 11 11:5 
x Reactance voltage EX 78 4°3 6'0 10:5 | 18 
5 Total weight (metric tons) 23:5 | 15 11 8 6 
à — ee F ff i te 


Norz.—The peripheral speeds are in metres per second. 


rated speed on the characteristics of a 500-KW. 250-volt 
design. It will be observed that while the total weight and 
relative total works cost decrease at first fairly rapidly, these 
two curves become considerably flatter in the higher speeds. 
The reactance voltage and armature peripheral speed 
increase very rapidly with the speed. Thus we have diffi- 
culties of commutation and mechanical construction incident 
ON т to the high speeds, and we аге not able, by means of these 
Fie. 13.— Dara оғ 500-kw. 250-Уогт DESIGNS АТ DirFEBENT high speeds, to effect other than a small saving in tota 
RATED SPEEDS, SELECTED FROM CURVES IN Fias. 8—12. weight and total works cost. 
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THE COMMERCIAL TESTING OF SERIES 
| MOTORS. 


WITH PARTICULAR REFERENCE TO THOSE DESIGNED FOR 
DIVERTER CONTROL. 


WnrN large numbers of similar motors of, say, 5 H.P. and 
upward, are to be teated at the same time, some method of 
the Hopkinson type must of necessity be adopted, not only 
from reasons of economy but also on account of the large 
amount of generating plant, loading resistances and instru- 
ments which would otherwise be required. 

It is well known that series machines cannot be run satis- 
factorily when connected according to the Hopkinson methods 
used for shunt machines, a simple series or parallel arrange- 
ment being unstable. In devising suitable schemes of 
connections for testing large numbers of machines, all of 
which are to be subjected to a heat run of several hours’ 
duration, it is of paramount importance that they should be 
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8 1 „ motor field. 
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as simple as possible and require little or no disarrangement 
of the normal connections; time is thus economised and 
unskilled labour may be used. "These heat runs will usually 
be at the full rated output of the particular machines. 

Ordinary series motors may for our purpose be divided 

(а) Those in which the whole of the armature current 
always passes through the series field; such machines are 
those controlled by series-resistance and  series-parallel 
arrangements of field coils and motors. 

(b) Motors which are controlled wholly or in part by 
resistance shunted across the series field, and in which, 
therefore, the maximum field current will be less than the 


maximum armature current. 


Under the conditions premised, any test in which the 
make-up power is supplied in the form of an added voltage 
is inadmissible, since a separate source of make-up would 
then be required for each pair of machines. All the tests 
described will therefore be of the type in which the two 
machines of each set are connected in parallel: 


Mean efficiency уу = Remarks. 
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It should further be noticed that any particular test calls 
for a definite relation between the directions of rotation of a 
pair of motors as determined by the normal connections, if 
these connections are to be undisturbed when joining up for 
the test. | 

Motors of class (/) present little difficulty, the only point 
to be carefully observed is that the make-up supply leads are 
connected at the proper points as shown. 

In motors of class (ф) the ratio 


armature current at full load 
field current at full load | 

may reach a value of six or greater, depending upon the 
manner in which the load on the motor varies with its speed 
under actual working conditions. The field current at full 
load will be in all cases less than the maximum field current, 
and the drop of volts across the field will therefore be a 
small percentage of the armature potential difference. In 
Short, it will usually be found advisable to supply all the 
fields of the motors under test from a separate source, either 
from a booster giving the low voltage required, or from a 
higher voltage supply through resistance frames ; the former 
plan is undoubtedly to be preferred. | 

Of the four methods shown in the table, the first із 
applicable to motors of class («), and the remaining three to 
motors of the second class (C). | 

Method II, though apparently simple and possessing the 
advantage that the excitation circuit may be run from a high 
voltage owing to the number of fields in series, suffers in 
practice from the drawback that one set cannot be added to 
or disconnected from a group without a complete shut-down, 
and the regulating diverters for each set, cannot be grouped 
together at one spot. (ne ammeter in the exciting circuit 
will be found sufficient, though the current diverted from a 
motor field can be easily read if necessary. 

Methods III and IV are similar; in III the two fields 
of a set are in series, and the sets are loaded by using one 
main diverting resistance, while IV calls for the connection 
of all fields in parallel, and the main regulation is by one 
series resistance. In practice the latter method has been 
found more convenient, and has proved very satisfactory. 

The small regulating resistances (R,) for fine adjustment 
. of load are conveniently.grouped all together with an ammeter, 
which, by suitable switching arrangements, may be inserted 
in each motor field circuit. "This instrument should be of 
very low resistance. 


REVIEWS. 


The Physical Laboralories of the University of Manchester. 
A Record of Twenty-five Years’ Work. Manchester: 
The University Press. Price >s. net. 


'l'his volume was prepared last year to commemorate the 
twenty-fifth anniversary of the election of Dr. Arthur 
Schuster to a professorship at Owens College. The name of 
no individual compiler appears on the title-page or in the 
preface, but it is an open secret that the initiation of the 
project was largely due to Dr. Hutton, now lecturer in 
electrochemistry and assistant director of the physical labo- 
ratories, We understand that a large share of the work of 
eollecting and editing the mass of biographical and other 
data contained in the book fell to him. 

The volume forms an interesting record of the physical 
work which has been carried out by Dr. Schuster and his 
pupils during the past 25 years, and to those who are 
incessantly pointing us to Germany or America for our 
examples, it will be, we venture to think, somewhat of a 
surprise to study the account here given of what has been 
accomplished in pure and applied physics at a single British 
university. 

The first physical laboratory work at Manchester was 
organised by Prof. Balfour Stewart on his election to the 
. chair of physics in 1871, when eight students attended for 
instruction. At present the total number taking courses in 
physics is about 250. The reviewer remembers the three 
small and somewhat dingy rooms, facing the back of the 


‘college, which constituted the laboratories of Dr. Stewart in 


1887, the last year he lectured. The volume traces the 


. gradual development from these small beginnings to the 


erection of the present building, which was opened by Lord 


Rayleigh in 1900, and is undoubtedly one of the finest 


laboratories in the country. 

A description of the new buildings and their equipment, 
with detailed particulars as to the courses of the laboratory 
teaching, forms the first part of the volume, and to anyone 
fitting up a similar institution, the excellent illustrations of 
the various departments will be of value. We understand 
that at least one new foreign laboratory has closely imitated 
several of the original ideas here detailed. | 

One of the most valuable parts of the book is the 
bibliography of the scientific papers of Prof. Schuster and his 
pupils, which occupies 80 pages. The subjects included 
cover a very wide range, but the influence of Prof. Schuster 
on the research, particularly of recent years, is easily recog- 
nisable. 

An appendix contains the names of former professorg and 
demonstrators in physics, and also of a number of dis- 
tinguished physicists and engineers, who came into con- 
tact with Prof. Schuster while he was acting as honorary 
demonstrator or were pupils of his predecessors at the 
college. We notice among these the name of Prof. J. J. 
Thomson, who in 1875 attended Prof. Schuster’s lectures on 
Max well's “ Theory of Electricity," which had been published 
two years previously. | 

We have not space to enter into detail on more than one 
or two points. The laboratory contains, however, several 
features of unusual interest. The spectroscopic equipment in 
particular is unique. A large Rowland grating of 214 ft. 
radius and 6 in. wide is mounted on a heavy framework of 
iron beams, with carriages so coupled that as the camera 
moves away from the slit the grating moves towards it. 
With this arrangement the different parts of the spectrum 
remain in focus whatever the position of the camera on the 
beam. А second and smaller Rowland grating, a Hilger 
echelon grating, & quartz spectrograph, and one of Prof. 
Kayser's ingenious machines for measuring spectrum photo- 
graphs, printing automatically upon a tape the wave-length of 
any line under examination, are also provided. The reputa- 
tion of Prof. Schuster as a spectroscopist, and these unusual 
facilities for research, have, as the records testify, attracted 
to Manchester a succession of capable investigators in this 
branch, not only from England, but from abroad. 

Another development worthy of mention is the electro- 
chemical laboratory, almost, we believe, the only one of its 
kind in England. The equipment here is very complete. 
It has been described elsewhere by Messrs. Hutton and 
Petavel, but a recent addition is an electric furnace capable 
of working under pressures up to 200 atmospheres, which 
is now being used in an extensive general investigation 
into electric furnace reactions. 

The book under review is well printed and illustrated, the 
frontispiece being an excellent reproduction of a photograph 
of Prof. Schuster by Lafayette.  'There are practically no 
criticisms to make, unless it be of the necessarily somewhat 
„dictionary style in which a part of the information is pre- 


sented. The hieroglyphics on the plate facing p. 7 might 


to many people need considerable explanation. 

We congratulate the University on the production of a 
book which will be of special interest to its students of 
physics, past, present and future. 


— 
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Handy Copper Wire Tubles and Formule. By P. B. 
Dowx. London: The Electrician Printing aud Publish- 
ing Co., Ltd. 1907. Price 28. 6d. net. 


Most electricians sooner or later feel the want of a 
thoroughly trustworthy little book containing copper wire 
tables and formule. We can only, however, partially 
recommend this book, as it does not quite attain the very 
high standard of accuracy and lucidity which a book of this 
nature ought to satisfy. Оп page 5 we read that These 
tables are calculated for a temperature of 60" F., and are 
based on а standard foot of soft copper wire weighing 


1 grain, and having a resistance of 0:2186 B.A. unita at 


60° F." This lacks definiteness, as it is essential to know 


— 
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the density of the copper forming the soft wire. On page 25 
we read that a cubic centimetre of copper weighs 8:9 grammes 
(presumably at 60° F.), and that a cubic foot of copper 
weighs 555 lb. These statements, however, do not agree 
with one another. The E.S.C. very properly state that the 
specific gravity of copper is to be taken as 8:90, but that ita 
density at 60° F. is 8:89. 

Again, on page 25, we read that the increase of the resist- 
ance of copper due to temperature rise is 0°215 per cent. per 
degree F., but on page 29 it is given as 0:238 per cent. per 
degree F. The tables of the areas of small circles given on 
pages 20 and 21 do not agree very well with themselves. 
A cursory glance shows us that they contradict one another 
in eight places. 

We cannot understand some of the useful formules 
given on page 24. For instance, the length of different 
diameter wires used on the same voltage excitation, and at 
the same density per sq. in. is the same; it, therefore, 
follows that the ampere ft. vary only and directly with the 
diameter of the wire used under these conditions.” The 
theorem enunciated in the first half of this sentence is fairly 
obvious, but the second half should be more fully explained. 
A. R. | 
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Electric Light und Power, Ву E. E. BROOKS, B. Sc., and 
W. Н. N. James. London: Methuen & Co. 1907. 
Price 48. 6d. 


This treatise maps out the ground which has to be 
explored by the student preparing for the preliminary grade 
examination, in electric lighting and power distribution, of 
the City and Guilds of London Institute. The arrangement 
and treatment of the subject show that the authors have an 
extensive practical experience of teaching, and many of the 
difficulties encountered by beginners are carefully cleared 
away. 'The knowledge presupposed is of the slightest, and 
yet the student who carefully reads this book will have 
widened his point of view, as the general physical laws are 
described with an accuracy which is often lacking in 
elementary books for engineering students. The book is 
up to date, and is laudably free from misprints. It can be 
recommended for the class of students for whom it is 
intended.—A. R. 


Emden's Building Contracts, Building Leases and Building 
Statutes. By J. B. Matruews and W. V. Bat. 
london: Butterworth & Co. 1907. Price 278. 6d. 


This bulky volume is now in its fourth edition, an interval 
of over ten years having elapsed since the previous edition 
was published. Many cases have been tried, and many 
decisions given, during that period, and these have been 
incorporated as far as possible in the present issue. Many 
other improvements have been made in various parte of the 
work; new forms have. been introduced, including the 
form of contract sanctioned by the Royal Institute of 
British Architects and forms relating to party walls, the 
London Building Acts of 1898 and 1905 are given in full, 
with notes, and the table of cases is entirely new. 


The first part of the book, comprising 370 pager, - 


treats of the law relating to building leases, con- 
tracts, buildings, easements, &c., in 27 chapters. 
Chapter 7 deals with the powers, duties and liabilities of 
the architect; much of this relates equally to consulting 
engineers, who occupy a similar position in their relations 
with the employer. Thus the appointment and remunera- 
tion of the architect, his rights in respect of plans and 
specifications, his duty, liability for negligence, authority, 
&c., are considered, with numerous illustrative cases, many 
of which are very interesting. Regarding the usual clause 
by virtue of which the decision of the architect (or engineer) 
is made final in respect of certificates for payment, it is 
significant that it has been held that under such circum- 
stances it was not the architect’s sole duty to protect the 
interests of the building owner against the builder; he 
owed a duty to the latter also, and he was bound to hold 
the scales evenly and to decide impartially as to the amount 
payable. An architect is liable for negligence in certifying, 
for permitting trespass, for preparing incorrect bills of 
quantities, for faulty design—and so is the engineer. A 


case is quoted where an engineer drew up a specification for 
machinery which practically gave the order to a particular 
firm, from which he received a secret commission ; the contract 
was Vitiated, the contractors were mulcted in damages, and 
the commission had to be repaid to the buyers. Further 
information of this kind is given in Chapter 8, on 
the approval of work, and certificates, matters which raise 
many nice points of law. Chapter 14 deals with “ extras.” 
In Chapter 26 the supply of gas, electricity and water is 
considered briefly. — ия 

Part II deals with forms and precedents for building 
contracts, leases, mortgages, &c., including a form of agree- 
ment with architect, and the schedule of charges sanctioned 
by the R.I.B.A. 

Part III gives the statute law relating to building, and 
is followed by an appendix of unreported cases. The work 
concludes with a glossary of technical terms and a very fall 
index, occupying no less than 88 pages. 

It would be superfluous to comment at length upon the 
usefulness of a standard work such as this, which is practic- 
ally indispensable to all builders, architects and owners. 


BUSINESS-GETTING FOR SMALL STATIONS. 


Wr hear nowadays a great deal about the possibilities of 
economy in production and of business-getting in systems of 
electric light and power supply of considerable magnitude, 
but it seems to be the fashion to ignore the existence of 
smaller central stations, which are at present supposed to be 
in the position of feebly struggling along until they are con- 
verted into the sub-stations of some very big supply authority. 
While it is undoubtedly true that, in the majority of cases, it is 
preferable to merge the emall supply of this kind into a greater 
where a power-in-bulk supply main is accessible, as is instanced 
by the actions of the Tynemouth Corporation and the town of 
Calverley, in Yorkshire, it is also true that the possibilities of 
business-getting expansion in small town supplies are not yet 
adequatcly appreciated by those in charge. An excellent correc- 
tive of the despairing note very often found in the utterances of 
such unfortunate central station men as are harassed with the cares 
of small central station management may be found in an article 
by Mr. Frank Н. Plaice, in the Western Electrician of August 3rd. 
He had the problem of a small central station working in a town 
of less than 1,500 inhabitants, and faced with the position that a 
24-hour service was inevitable, unless competition was to have its 
own way. Buch a condition of affairs was due to the fact that even 
such a small community was rapidly awaking to it$' rights and 
beginning to demand that its needs and conveniences should be 
considered by placing electricity on a par with gas and water, and 
its distribution throughout the 24 hours made universal. 

In the case under consideration, this argument derived con- 
siderable potency from the fact that natural gas could be had in the 
district at 25 cents, or 18. 014. per 1,000 ft., while coal could be 
obtained at 14s. 4d. per ton delivered. The central station waa 
being driven by gas engines using natural gas. There were no 
publíc contracts, the company being dependent on commercial work 
alone, and the earningsat the time when the day servíce was oom- 
menced, that is to say, on May 1st, 1904, were slightly less than 
168. 8d. per head per annum. Under these conditions it was un- 
doubtedly the best progreseive policy to start the 24-hour service, 
and with that in view, a sliding scale of rates on the basis of a 
number of hours of service was decided upon. 

The schedule, as finally worked out, was as follows:—For the 
first 74 hours, 20 cents; for the next 74 hours, 10 cents; for the 
following 15 hours, 9 cents; for 20 hours thereafter, 6 cents; 
for the next 30 hours, 3 cents; anything after tbis, 2 cente; or 
7 cents for a three-hour service and 2 cents thereafter; with no 
minimum, no motor rental, and free renewals, 

In order to determine the hours of service, neitber the actual 
maximum demand, nor the maximum load installed was taken ae a 
constant, but a figure which was based on the area to be lighted, 
and approximating three-fourthe of a watt per square foot of floor 
area. The customer was allowed to install as many lamps and use 
as many units as might be desired, the one using the largest candle- 
power per square foot paying a much lower rate for his supply 
than the economical user who preferred small illumination. The 
object was to encourage or force a free use of electricity, and the 
rapidly falling hours-of-service rate was to enable the long-hour- 
service load to be charged as eeconomically as possible to the 
consumer. i 

It will be seen that Mr. Plaice in thus going back to the floor 
space to be lighted as his constant realised tbe fact, that, after all, 
the lighting station engineer is not ultimately concerned with the 
number of units he delivers to the consumer, but rather with the 
amount of light which that consumer gets. The consumer does 
not particularly care for any high science about his installation ; 
all he wants is good lighting at a cheap rate. It is a mistake of 
many central station men in this country to talk about watts and 
amperes when they should be talking shillings and pence. 
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This tariff has in practice worked out well, the average output 
рег month from this small station, which is of 250 Kw. capacity, 

ing 20,000 Kw.-hours; tbe average return to the company is 
5 cents per unit gross, and 14 cents per unit net. 
* It was decided to extend the existing free-wiring system for 
lighting to each and all equipments that a possible consumer 
might desire to make use of in connection with this day service. 
Such installations were placed on a rental basis, and a charge of 
1 cent per month for $1 invested was made. The company has 
found this method very satisfactory, and in the scheme has included 
all classes of mechanical equipments, such as motors, shafting, 
pulleys, belts, wiring, fixtures (except arc lamps, for which no 
rental is charged), heating utensils of all kinds, and, in fact, 
everything that will increase the sale of energy. 

The only contract that is required on such installations is one 
showing the ownership of each item of the installation, and indi- 
cating the company's power to remove its property at any time 
the company wishes to do so. 

The extent to which this plan has been adopted is shown by the 
fact that, of the 370 services connected to the mains, nearly three- 
fourths feed installations belonging to the company. 

The quality and constancy of the supply is as good as is found 
in most undertakings, and this is best shown by the fact that, 
during the two years' struggle with the local municipality with 
regard to the franchise of the company, not a single word was said 
against the quality of the service. 

'The question of advertising was, of course, up for consideration, 
and while it was admitted that open advertising was of great value 
in large places where the public had to be reached indirectly, it was 
felt that the canvasser in a small town of 1,500 inhabitants 
should be personally acquainted with everyone in the neigh- 
bourhood, rendering this form of advertising superfluous. 
Personal work was, therefore, taken as being the best return for 
money spent in advertising. It took, however, many forms. The 
electric company became the consulting engineer for as many 
mechanical enterprises as it could get hold of in its field of supply, 
even thongh, at the time, there was no daa NI of adding any 
electric service by such consulting work. This was done on the 
general principle of making oneself pleasant to one’s clients. 

Another method adopted was to install services on trial, as an 
advertisement. The company also negotiated the sale of such equip- 
ments as its work rendered unnecessary, which not only pleased 
the customer, but got dangerous competitive forms of apparatus out 
of the district. For example, the company dfsmantled gas or 
gasolene outfits as soon as ever electricity was installed, doing 
away with a future possibility that was unpleasant. 

A most liberal policy with regard to services was taken by the 
company, as it never refused to carry its mains into premises for 
any service of 16 c.P. or over, the result being that the gas company 


acknowledged the damage that it received by sending a special 


agent into the town to see where its sales were going to. 

‚ А great point was made of electric flat irons as a day load, and 
the company managed to get something over sixty irons in service, 
setting up for itself quite a new kind of peak load. Nearly 
all its customers washed on Monday and ironed on Monday or 
Tuesday, so that about 10 o'clock on Tuesday morning, especially 
in the heat of summer, the current has been known to reach 150 
amperes above the normal, and to last, except for a drop at noon, 
from 10 o'clock in the morning until 4 or 5 o'clock in the after- 
noon. Sewing machine and washing machine motors were also 
pushed for all they were worth, and turned out to be very good 
selling devices for electricity in the household. 

The company also made a determined attempt to get hold of farm 
service, and got six miles of such service lines in operation, sup- 
plying a 24-hour service. Fifteen motors aggregating 50 H.P., and 
about 150 lamps were put on to the mains in this way, and one of 
the dairy farms outside the town installed the first electric milking 
outfit in the State of Ohio. The milking machine milks four cows 
at а time, and operates on 50 cows in 1} to 2 hours. The cost of this 
to the farmer was about $6 a month for energy, and owing to the 
fact that it used to take three men six hours to milk those cows 
twice a day, the farmer was more or less satisfied. The only trouble 
that this station ü with regard to its farmer- consumers 
was that occasionally one of the big farm motors would be suddenly 
started away on Sunday, making it necessary to ran a big set on 
Sundays as well as on week days. 

Eighty-five per cent. of the buildings in the town are wired elec- 
trically. Bare overhead wire is used, and on the lighting end two 
250-volt lampe are wired up in series, a switch being placed on 
each pair of lamps. Every installation is protected by kicking 
coils and lightning arresters. All power motors are similarly 
protected, except the small ones close to the station. So far 
no shut-down by lightning has occurred. 

These facts and figures give a striking illustration of the way in 
which American engineers are tackling the problem of supply to 
small communities in rural districte. 


L. C. C. Staff and Tramway Patents.—The Wes/msnster 
Gazette says :—" Officers of the London County Council are not 
allowed to take out patents without receiving special sanction. The 
necessary pefmission has now been given to one of the engineers, 
who has devised an improved point for use in connection with the 
side-slot system of conduit tramway electrical traction. The 
Council imposes the condition that it shall have the right of using 
the invention if it so desires." 


SOME AMERICAN VIEWS ON EDUCATION. 
CAPACITY FOR SRRVICE. 


UNDER the above title a very interesting address upon the pro- 
bleme of education was delivered a short time ago before the 
Clarkson Memorial School of Technology, by Mr. F. R. Hutton, 
President of the American Society of Mechanical Engineers. Mr. 
Hutton began his address by defining the result of successful educa- 
tion as the ability conferred upon a student of being serviceable to 
his fellow men; and he defined the team ''service" in an industrial 
community engaged in production as being the process of increasing 
wealth by the expenditure of labour upon a raw material or a pro- 
duct of the soil. Mr. Hutton divided the methods commonly 
employed in educating a youth into two classes, in the former of 
which a pupil was disciplined in mind by study, and perhaps in 
body, also by reasonable athletics; whilst in the latter he was sent 
to a school as to a fountain of information which he was to assimi- 
late as quickly as’ might be. The former system produced a 
polished and outwardly cultured gentleman, so impressed with the 
perfection and inevitableness of classic models as to be discouraged 
and deprived of his sense of initiative, unless the latter quality 
were kept alive by athletics, college journalism, or the control of 
private musical or dramatic undertakings. The latter system, if 
allowed to be carried outto ita extreme limit, tended to produce a 
student who bad become a mere mass of absorptive tissue taking 
in'information and knowledge as did the dead sponge rather than 
by а process similar to that which was exhibited by a living tree." 
When, however, a scheme was followed which stood midway 
between the two extremes—when a man was forced to think 
correctly, persistently, and with a definite and positive object 
before him—then he would receive the most valuable education it 
was possible to give. In the words of Prof. Sweet, of Syracuse, the 
abilities of a student who had been trained in classics were limited 
to knowing what had been done and to doing it; whereas a student 
who had been so taught as not to deprive him of his initiative, 
knew what to do and how to do it. 

Mr. Hutton went on to remark that the older American ideal, that 
education should be во directed as to fit each boy eventually to be- 
come President of the United States, had done harm in many 
respects. Only a very few scholars were ever able to rise to 
positions of such eminence as were indicated by this popular 
saying. Тһе modern factory or commercial undertaking required 
servants of three kinds; productive agents, office assistants and 
saleamen. The bulk of the first class were tradesmen working 
with their hands or with tools upon a raw material, and they must 
always be in the majority ; therefore, the educational system of a 


. country should be primarily designed to meet their needs. They 


required а broad and practical education, one covering the scientific 
and natural principles involved in their daily life. The other 
members of the first class comprised the managers, the draughtemen, 
the engineers, &c.—men who must thoroughly understand the crafts 
they had to control, but for whom a thorough working knowledge 
of science, and its laws was even more essential, The second 
employés, those engaged in the office and the counting house, were 
the smallest in numbers, and should be reduced to a minimum. 
They were best given a special commercial training such as was 
already afforded in business colleges and correspondence schools. 
In considering any form of scientific education offered for the 
training of men who had afterwards to assume positions of 
responsibility, it should always be remembered that the conditions 
prevailing at an educational establishment must inevitably be 
different from those obtaining in a factory. The unit or standard 
of measurement in real life was the dollar,“ but that at college 
must be one which was not “а variable with expediency as its 
exponent." Mr. Hutton brought his address to a conclusion by 
quoting St. Paul's dictum tbat all things which were in accordance 
with Nature's laws were lawful for us, but that not all things were 
expedient. A man’s training, he said, in what was practically or 
economically possible under Nature's laws, and what was, therefore, 
expedient, must be the function of life itself after school was left, 
for the best of teachers could only hint at such matters to his 
students during their educational careers. 


THE Propgr STUDY OF MANKIND. 


An address on somewhat different lines, but one in which its | 


author insisted on the true aim of education, being the benefit of 
mankind at large rather than of the student himself, was also 
delivered before the Clarkson Memorial School of Technology last 
June by Mr. J. F. Hayford. Mr. Hayford pointed out in very 
cogent language that engineers are doing & great service to the 
world—a service much greater than the world appreciates, a 
service much greater than engineers themselves realise. Hence 
the author took for the text of his addrese, Pope’s observation that 
the proper study of mankind is man. The successful engineer, he 
said, passed through three periods during his acquisition of know- 
ledge and wisdom. The first period was that of the school and 
college where the student gained information from books and 
teachers; the second comprised the first ten years or so after 
leaving college, when he occupied subordinate positions and was in 
close contact with material facts; the third period was when the 
student began to fill a supreme or responsible post, where sgain he 
had to acquire knowledge at second-band from his subordinates. 
When at school the student was generally learning things known 
long before, absorbing knowledge that had been well organised by 
many men, teachers and authors.  Inasmuch as it was well 
organised, the knowledge came to the student with comparatively 
little colouring from the final author or teacher; but on the other 
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hand, it was highly coloured by having been handed down through 
а long series of professors who, by virtue of being teachers, were 
thinkers rather than doers. During the second period of the 
student’s lifetime it was within his power to eradicate the inevit- 
able bias of his college education, for he was enabled by his imme- 
diate contact with things to correct his former impressions. 
During the third period of the student’s existence, when again 
he had unavoidably become dependent upon the brains of others 
for his information, he again suffered from the liability to accept 
highly-coloured statements—highly-coloured because of the 
peculiarities of the one man, or of the few шеп, from whom 
they were derived. Thus at all stages of the engineer's career, 
and especially in the last, when he should be of greatest service to 
the community, it was most necessary that he should study men, 
because he learnt through men. Such being the case, and language 
being the medium through which he communicated with other 
men, language became one of the tools of an engineer—a tool he 
has frequently neglected, because he has as frequently failed to 
realise that men also are his tools. 

Mr. Hayford proceeded to criticise the common conception of a 
business organisation as being an arbitrary arrangement by which 
orders are transmitted through different grades of officials, from 
the man at the head of the enterprise to the men who do the actual 
work ; whence it has followed that many qualified engineers have 
thought it necessary merely to give an order to ensure the work 
being done. That is not the system, said the speaker, on which a 
successful administrator manages the undertaking for which he is 
responsible. The successful administrator has three pointe to con- 
sider—first, that he puts his subordinates into such positions that 
they can do their best; secondly, that he gives them orders as to 
the work they do; thirdly, that he enlists their wills as well as 
their muscles in their work, so that they shall do their utmost. 
The ordinary student realises that he has to perform the second of 
these things, but he has scarcely thought at all of doing the first 
and last, which are vastly more important. Indeed, the truly 
successful administrator has so much of his time occupied in 
finding the proper place for each man and finding the proper man 
for each place, and also in convincing his subordinates of the 
correctness of his own views as to the best methods of achieving 
the desired result, that he has but little leisure left to give precise 
orders. Hence it is that in a large undertaking it is the chiefs 
who do the most difficult work, whose labours are the most intense 
and the most prolonged. No successful engineer can be trained 
entirely from books. There are, undoubtedly, fundamental prin- 
ciples capable of being put into books which are daily employed 
by men of affairs. But such men have neither the time nor the 
aptitude to write text-books. Books are written by men who tend 
rather to be successful authors than successful administrators; and 
to some extent, therefore, information contained in books is dis- 
torted. Naturally, however, the student must study the best books 
he can find, most study current work as shown in current 
5 but must study facts and principles directly whenever 

e can. 

In a very eloquent peroration, Mr. Hay ford remarked that the 
soundness of а student's engineering knowledge must depend in 
part upon his knowledge of men, but what is still more important, 
that the effectiveness with which he used his engineering know- 
ledge must depend very intimately upon his knowledge of men. 
Therefore, he must pay attention to all phases of the men around 
him, studying them for perfectly unmoral reasons, seeking neither 
to improve them nor to be improved by them, but seeing and 
appreciating them as literary, artistic and technical men, as men 
of feeling as well as men of thought, as incarnate motives as well 
as thinking and working machines. To achieve the highest success 
an engineer must display not only the power of quickly drawing 
correct conclusions from facts laid before him, but must have the 
power of drawing correct conclusions quickly from information 
given him by word of mouth. It was far more useful to the 
community that the engineer increase the output of each indi- 
vidual among.a hundred men by 10 per cent. than that he increase 
his own output by 50 or even 100 per cent. 


EDUCATIONAL IDEALS. 


"The third American address which may be dealt with on the 
present occasion is again one where service to mankind is held up 
as the ideal before the student. The address in question was 
delivered by Prof. A. L. Lowell, at Yale University a few months 
ago, forming the third of the annual Harvard lectures. Begin- 
ning his address with some references to the unpleasant aspects of 
commercial and political life that have become only too con- 
spicuous in the States of late years, Prof. Lowell expressed the 
opinion that these phenomena have been due at least as much to & 
lack of moral standard as to a deliberate violation of recognised 
rules of honesty. It would be absurd, he said, to suppose that 
universities could manufacture standards of business morality, but 
they could help to diffuse the fundamental principles on which 
all morality must be based, and, what was far more important, they 
could bring men into tbat intellectual sympathy, that common 


way of looking at things, which must exist before an agreement 


on principles of any kind could be reached. Thus it followed that 
one of the chief duties of a univeraity was to do what it is already 
striving to do, viz., to set up standards of life and thought, and 
thus create a national unity of. principle. With this ideal before 
him, Prof. Lowell laid great stress on the advantage to the indi- 
vidual student and to the nation in generalof the system, accord- 
ing to which a youth who graduated in one institution took a post- 
graduate course at another, became a demonstrator at a third, an 
assistant professor at a fourth, and a full professor elsewhere. At 
one time, he said, the Italian Government was in the habit of sending 
the young army recruit to a distant part of the country in order to 


break down local feeling and bring about both a stronger national 
sentiment and a greater sympathv between the different provinces 
of the country. In this respect Prof. Lowell brought forward for 
admiration the system prevailing at Oxford and Cambridge, 
whereby youths who have received their school education at the 
same establishment, or who lived in the same part of the country, did 
not collect unduly in one college or associate together to the exclu- 
sion of all others. | 

The whole tenour of Prof. Lowell’s address was ап insistence 
upon the desirability of sinking provincial in favour of national 
feeling, of using the university as an agency for the creation of 
patriots. For this reason, the bulk of his remarks do not directly 
concern us here, because, living in so much smaller a country, we 
do not probably produce schoolboys differing so largely in tempera- 
ment and tradition as do the United States of America. Never- 
theless, the figures quoted by Prof. Lowell which relate to the 
derivation of the students in some universities of the States are not 
without interest. He pointed out that, in certain typical endowed 
universities of North America, the State in which the university 
happened to be situated did not contribute more than 25 to 50 per 
cent. of the total number of students, that, indeed, most of the older 
establishments contained at least one student from almost every 
State in the Union. Conditions were somewhat different amongst 
the State universities, which were partly supported by taxation, 
for in only one of them was the proportion of students coming from 
outside the State anything like as large as 50 percent. Asarule, 
about 85 per cent. of the students attending a State university 
belonged to the State in which the university was situated, but of 
course, many of the latter establishments made some distinction in 
the fees payable between students coming from the immediate 
neighbourhood of the institution and those coming from other parts 
of the country, 


THE MOORE TUBE LIGHT. 


IN а paper read before the American Institute of Electrical 
Engineers ia April last, particalars were given by the inventor, 
Mr. D. McFarlan Moore, of the latest developments of his system 
of illumination by means of vacuum tubes. The system in its 
earlier stages was described in our pages, and in our issue of June 
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Fic. 2.—VaBIATION OF LUMINOSITY WITH{PRESSUBB, 
CUBRENT AND POWER. 


24th, 1898, we gave an illustrated account of it. While it cannot 


be said that the system has yet attained a marked degree of 


popularity, there is no doubt as to its remarkable properties and 
economic possibilities, and it comes nearer, in its production of 
light without heat, to the mysterious performances of the glow- 
worm and firefly than any other practical system of lighting yet 
devised. We may in brief remind our readers that Mr. Moore uses 
а vacuum tube such as every electrical student is familiar with, 
but of comparatively enormous length, supported round the walls 
Of a room near the ceiling, or in any other advantageous positio, 


Vol. 61. No. 1,556, SEPTEMBER 20, 1907.) THE ELECTRICAL REVIEW. 


488 


and excited by high-pressure alternating current. The electrical 


apparatus other than the tube itself is concentrated in a small box, 
which contains a transformer, the terminals of the tube, and a 
regulating valve. Starting from this box, the tube passes 
in one continuous length round the room, and returns to 
the box. The high-pressure connections are entirely 
enclosed in the steel terminal box, and it is impossible to obtain a 
shock from the tube, whether sound or broken. The tubes, which 
are about 12 in. in diameter, may be over 200 ft. in length, and 
require a terminal pressure of about 12,000 volte; the voltage is 
approximately proportional to the tube-length, as shown in 
fig. 1. 


From the same figure it will be seen that the efficiency increases 
with the length of tube, rapidly at first and slowly from 100 to 
200 ft. А 200-ft. tube absorbs a gross power of 3:5 Kw., and gives 
out about 2,400 hefners. The light intensity soon becomes con- 
stant, and the efficiency also; a wide range of supply voltage has 
little effect on the efficiency, and the light intensity is directly 
proportional to the voltage and power. Fig. 2 shows the relations 
between hefners per foot and line volts (H), current (1) and 
watts (7). 

The gaseous pressure in the tube is about 0'1 mm., and is main- 
tained constant to 0:01 mm. ; the nature of the gas contained in the 
tube determines the colour of the ligbt, which is pure white with 
carbon dioxide, yellow with nitrogen. 'The most noteworthy im- 
provement in the system has been the invention of an exceedingly 
ingenious automatic regulating valve, which was rendered necessary 
by the fact that in use the vacuum continually rises, and it is 
absolutely essential to introduce a supply of ges from time to time, 
to restore normal conditions. Fig. 4 shows the automatic feeder- 
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valve, and fig. 3 shows its relation to the rest of the system in the 
apparatua-box. 

The abeorption of the gas increases the conductance of the tube, 
so that the current gradually rises ; this property supplies the con- 
trolling factor. Connected to the main tube by a small branch isa 
vertical tube g in. diameter, the lower end of which is eealed by 
a small carbon plug covered with mercury. A movable glass tube 
concentric with the plug dips into the mercury; ite upper end is 
filled with iron wire, and i8 surrounded by a solenoid in circuit 
with the primary of the transformer. When the current in the 
latter rises, the inner tube is pulled upwards, lowering the surface 
of the mercury, and thus exposing the tip of thecarbon plug, which 
is sufficiently porous to permit a minute quantity of air or other 
gas to diffuse through it into the vacuum tube. The position of the 
solenoid is regulated by a screw and nut. Normally the valve 
“ opens" for about one second in every minute, allowing the tube, 
as it were, to breathe. When a nitrogren tube is used, the air with 
which the tube is fed is drawn through a small iron cylinder con- 
taining a piece of phosphorus, while a carbon-dioxide tube is 
provided with a small CO, generator which acts only when the tube 
requires feeding. 

The tubes are used in lengths of 40 to 220 ft. They are easily 
erected, in lengths of 8 ft. 6 in., being sealed together in place; 
each joint takes only about two minutes in the making. The ends 
of the tube contain graphite electrodes. | 

The power-factor of the system is about 65 per cent., but can be 
raised to 84 per cent. by proper adjustment. 

One of the greatest advantages of the Moore tube light is the 
low intrinsic brilliancy of the source of light ; compared with other 
sources, the Moore tube (at 12 befners per foot) has a brilliancy of 
0°66 hefner per sq. in., while the Cooper-Hewitt mercury-vapour 
lamp gives 19, incandescent filaments 250, Nernst glowers 600, and 
the arc crater 10,000 hefners per tq. in. The intrinsic brilliancy 
of the Moore tube, moreover, can be varied from 0:33 to 2:0 hefners 
рег sq. in. As there is no intensely brilliant source of light to deal 
with, it is not necessary to conceal the source in order to prevent 


dazzlement, so that there is no loss of light from this cause. Iu 
this respect the Moore system is unique, and approaches more 
nearly to the ideal than any other system. 


[Norz.— The hefner unit = 0:913 British standard candle.] 
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NOTES UPON THE NEW PATENTS AND 
DESIGNS ACTS. 


By W. P. THOMPSON & CO., Chartered Patent Agents, 
322, High Holborn, London. 


TRE Patents and Desigm Acts passed this year contain several new 
provisions which will be of importance to engineers and manu- 
facturers, and it may be useful to briefly indicate the scope and 
effect of these provisions. The Patents and Designs Amendment 
Act (7 Edw., 7 Ch. 28) contains all the new enactments, and these 
are incorporated with the provisions of all older Acta, as far as the 
latter remain in force, by a “Consolidation Act” (7 Edw.,7 Oh. 
29) which revokes practically all existing Patents and Designs 
Acts, including the first one above mentioned, so that the Con- 
solidation Act” will be the one law governing the granting and 
exercise of patents for inventions and the registration and use of 
registered designs from January, 1908, onwards, when the new Act 
comes into force. | 

Joint Applicants for Patents.—It is now provided that, in the 
absence of definite agreements to the contrary, co-patentees shall 
have equal rights in the use of the invention patented, and each can 
work it independently without accounting to the other co-patentees 
for the profits he makes thereby ; but one co-patentee cannot grant 
licenses to other parties without the consent of the other co- 
patentees. 

Patents of Addition.—At last the law has provided for the issue 
of patents of addition on substantially the same conditions as have 
obtained for many years past in most other civilised countries. A 
patent of addition will be granted for any proper development of 
the original invention; there will be no renewal fees on the 
patent of addition, but it will be appended to, and will expire with 
the original patent. Hitherto, of course, it has been necessary in 
this country to take out separate independent patents for develop- 
mente of inventions made after the original patent was obtained. 

Refusal of Comptroller to Grant Patents.—Hitherto, if the 
examiners found on investigation that an invention had been 
wholly anticipated, the Comptroller of the Patent Office was still 
bound to seal a patent to the applicant if the latter wished for it, 
although reference might be directed on the specification to the 
anticipating patente. Now,the Comptroller is empowered absolutely 
to refuse to grant a patent for an invention which has been shown to 
be wholly anticipated by prior British patente. Probably this 
power of refusal will be exercised only in very clear cases of 
anticipation, as it has been the practice hitherto, in opposition 
proceedings, for the Comptroller to give the applicant the benefit 
of any doubt which might exist as to whether an invention 
possessed patentable novelty. 

Disconformity between Provisional and Complete Specifications.— 
If two or more concurrent provisional specifications for the same 
applicant relate to one invention and reasonable developments 
thereof, the Comptroller can allow the applicant to combine them 
all in one complete specification, on which a single patent will be 
granted. If a complete specification as filed within the six months’ 
period after the provisional application, contains matter not fore- 
shadowed in the provisional, the Patent Office may treat the added 
matter as a new application filed on the day of filing the complete 
specification, and if the added matter is really a development of 
the original invention, it can apparently be included in the one 
patent with the original matter ; if, however, the added matter is 
a separate invention it will require a separate patent. In any case 
the applicant will only be given priority of rights in the further 
development, or the addea matter as from the day on which full 
disclosure of it was made to the Patent Office. If the Patent Office 
examiners once pass a complete specification, the patent cannot be 
attacked afterwards on the ground of disconformity between the 
provisional and complete specificatione, if such disconformity should 
be thought to exist. This provision applies to existing patente, so 
that no patent can be upset after January next on the greund of 
disconformity. А curious point may arise under this section; 
where an existing patent could have been invalidated by action іп 
the courte on the ground of disconformity between its provisional 
and complete specifications, the patent will not be invalid on 
this ground after January next, and it is a question whether the 
patent would be held to have been valid from ite commencement, 
во that action could be taken against infringers who had assumed 
up to the present that they could rely upon the disconformity to 
resist any action for infringement. 

Oppositions to Grant of Patents.—The grounds of opposition are 
slightly extended by the new Acts, and provieion is made for what 
is equivalent to opposition after the grant of the patent, at 
any time within two years from the date of the patent application. 
Parties interested in prior patents for the same invention, or who 
have had an invention stolen from them by the applicant, can 
thus either oppose the grant of the patent in the old way, or can 
apply to the Comptroller to have the patent annuled or restricted at 
any time within the two years period. This provision should be of 
value; after & patent was granted it could only be attacked 
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hitherto by action in the ‘courts, the expense of which was 
often prohibitive, whereas the new enactment will provide a com- 


paratively cheap method of stopping patenta: which have been. 


wrongly or unjustly obtained. 

Manufacture Abroad.—There are extensive provisions empower- 
ing the Comptroller to annul a patent after four years from the 
date of the application if it is worked largely or exclusively abroad 
when it might be worked in this country. There are also improve- 
ments in the procedure for obtaining compulsory licences from 
patentees when manufacturers or traders are unfairly prejudiced 
by the refusal of a patentee to grant such licences. 

Restoration of Lapsed Patents.—Hitherto patents which had been 
accidentally. allowed to lapse through failure to pay renewal fees 
within the proper period, or oertain fixed extensions thereof not 
exceeding three months, could only be resuscitated by a special 
Act of Parliament. Now the Comptroller of the Patent Office is 
empowered to resuscitate lapsed patents, if timely application is 
made to him and adequate proof is brought forward that the lapsing 
was unintentional. a 

Unfair Contracts on Sale or Licensing of Inventions.—It is made 
illegal by the new Acts to. impose without option unfair con- 


ditions on the purchaser or licensee requiring him to obtain certain - 


articles, patented or otherwise, from the patentee or other specified 
party ; and existing contracts containing such provisions can be 
determined on three months’ notice by either party, subject to the 
payment of suitable compensation if hardship is involved in the 
termination of the contract. The Act also provides that all 
existing contracts as to licensing patented inventions shall be 
determinable upon three months’ notice by either contracting 
party as soon as all the patents involved in the contract shall 
have expired, but arrangements are also made for compensation 
being paid if the termination of the contract imposes hardships on 
either party. 

Exemption of Innocent Infringers.—Hitherto in an action for 
infringement, the infringer could not escape from paying damages 
by pleading ignorance of the patent under which he was being 
sued. Now it is provided that this excuse of ignorance of the 
plaintiffs patent shall be a valid one; further, it will not be 
sufficient intimation that an invention is patented to mark the 
articles with the word “ Patent " alone, but the number and year of 
the patent must be given also. Manufacturers should be careful in 
future, therefore, to mark all patented articles fully, a8 above indi- 
cated, in order that they may have good grounds for taking act ion 
against infringers. 

Costs of Parties to Oppositions,.—' The Comptroller of the Patent 
Office is now empowered to award costs to either party, when 
reasonable claim can be made for such costs, as a result of any 
opposition proceedings before him. — Hitherto only the Law Office 
could award costs on appeals to him from the Comptroller. The 
Comptroller and law oflicer can also require parties resident 
abroad to give security for costs before they will proceed with 
any opposition in which such parties are concerned, and if the 
security is not given, the opposition is regarded as abandoned. 

Misuse of the Title “ Patent ice.“ —-Hitherto many patent 
agents have labelled their offices “ Patent Office” in large letters, or 
have used this title on their stationery, &c. This practice is now 
made illegal, and the title Patent Office” is made to apply exclu- 
sively to the Government Patent Department. This provision has 
long been wanted, as many innocent inventors have walked into 
agents’ offices believing them to be the Government office. 

Design Registrations. — The new provisions as to registered 
designs, as far as they are likely to interest readers of thie paper, 
are as follows :— 

Design registrations formerly lasted only five years. The regis- 
tration can now be renewed at the end of this period for a further 
five years, and at the end of this latter period for a final five 
years, making a total possible life of 15 years for design regis- 
trations. 

The enactment that a design registration became void if any 
articles sold under it were not marked with the contraction 
" Regd.," followed by the number, is now repealed, and the 
proprietor is only warned in the new Act so to mark his goods if 
he wishes to make sure of obtaining damages from infringers. 

Similar provisions are made for the cancellation of design regis- 
trations as for revoking patents if the articles are manufactured 
largely or entirely abroad. 

Fines are imposed for continuing to mark articles as if they were 
still Hie by design registration, after the registration has 
expire 

Other new provisions of minor importance varying the procedure 
in patent and design applications, &c., are not given here, as they 
would probably not be of much interest, but all will be found in 
the copies of the Acts, which are published at a cost of a few pence 
each at Messrs. Eyre & Spottiewoode's, and are obtainable from 
them either directly or through any bookseller. 


New Field Telephone.— Experiments have recently 
been carried out by Lord Kesteven, Colonel commanding the 
Lincolnshire Imperial Yeomanry, with a field telephone and tele- 
graph instrument devised by Lieut. Medhurst, of the Australian 
Corps of Signallers, Tasmania. The weight of the complete appa- 
ratus is under 34 lb., and it can be used over considerable distances 
through wire fences, or lightly insulated wires. 


New Electro-Technical College at Grenoble.—The 
President of the Chamber of Commerce at Grenoble has given the 
city an estate valued at £24,000, on condition that it is used as 
a site for an electro-technical college. 


С. WEDDELL. 


NEW PATENTS APPLIED FOR. 1907. 


Compiled expressly for this journal by W. P. Тномрзох & Co., Electrical Patent 
Agents. $22, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiriee should be addressed, 


19,602. Improvements in depolarising inass.“ J. T. Szex. Веріет- 
ber 2nd. 
19,626. ‘Improvements in electric locking apparatus for railway signalling.” 


BIEMENR Brox. & Co., LTD. 
September 2nd. ( Complete.) 

19.670. Friction permeameter for testing magnetic materials.“ W. Н. F. 
Мсноосн and A. T. J. Keksky. September 8rd. 

19,672. Improvements in metallic filaments or the like for electrio glow 
lamps, and in the method of making same." Gs. FUR VERWERTUNG 
CHEMISCHER PROpUCKTE in. b. H. (Date applied for under Patents Act, 1901, 
August 2nd, 1907, being date of application in Germany.) September 8rd. 
(Complete.) 

19,6897. “Improvements relating to the suspension of electrio motors for 
electrically-propelled vehicles." К. V. KAN DO. September 8rd. 

19,609. “Improvements in and relating to signalling and like systems.” 
ALLaFMEINE ELEKTRICITATR GES. (Date applied for under Patente Act, 1901, 
September 3rd, 1906, being date of application in Germany.) September 8rd 
(Complete.) 

19,08. Improvements іп or relating to contacts for electric controllers or 
switches.” A. WHITE. September 3rd. 

19.734. Improvements in or connected w ith electric aro lamps. O. Gross. 
September 4th. 

19.732. Improved means for controlling mechanism operating valves, 
electric switches, rheostats and the like." W. J. PooLE, September 4th. 
(Complete.) 

19,784. “Improvements in and relating to switch mechanism for electrical 
signalling and like systems," ALLGEMEINE ELEKTRICITATS GES. (Date applied 
for under Patents Act, 1901, September 5th, 1906, being date of application in 
Germany.) September Sth. (Complete.) 

19.786. ‘Improvements іп and relating to dynamo-metere." E. W. Kay. 
September 4th. 


19,789. Variation of candle.power in electric lamps.” J. R. QUAIN and 
C. L. Treur. September 4th. 

19,794. ''Improvements in detectors for wireless telegraphy.”  GERELL- 
SCHAYT FUR DRAHTLOSE TELEGRAPHIR m. b. H. (Date applied for under Patents 
Act, 1901, September Rth, 1906, being date of application in Germany.) September 
4th. (Complete. ) 


19,900. * Improvements relating to dynamos especially applicable for 
exploding electric igniters." Н. W. Like. Fabrik Elektrischer Zünder 
G. m. b. H., Germany.) SeptemBer 4th. (Complete.) 

19.506. Improved device for transferring drawings, manuscripts and the 
like by electricity." K. WACKERMANN. September 4th. (Complete.) 

19.808. Improvements in incandescent electric lamps.“ W. E. Bannas and 
September 4th. (Complete.) 


(Stemens & Halske Actiengesellschaft, Germany.) 


19,555. '' Improvements in electrica switches." T. L. BoypkN. September 
5th. (Complete.) 
19,856. “ Improved means for connecting alternating current generators to 


their prime movers.” SIEMENS Bros. Dynamo Works, LTD. (Siemens 


Schuckertwerke, G.m.b.H.,Germany.) September 5th. (Complete.) 


19,875. “ Electric hot water radiator for heating buildings or the like.“ C. G. 
Norns and C. G. Nogns, jun. September 5th. (Coinplete.) 

19,882. "Improvementsin and relating to dynamo-electric machines.“ BRITISH 
Tuomson-Houston Co., LTD., and F. Н. Сосон. September 5th. 

19,993. "Improvements in and relating to protective devices for alter. 
nating electric current distribution systems.“ British THOoMsON-HOUSTON 
Co., Ltp., R. C. CLINKER, E. B. WEDMORE and J. E. WoopnBRiboR. Sep- 
tember 5th. 

19.891. Improved automatic safety device for overhead electric lines." 
F. E. Bovrpit,. (Date applied for under Patents Act, 1901, September "th, 
1906, being date of application in France. September 5th. (Complete.) 


19,907. “New or improved portable electric vulcanising apparatus." J. 
Hay, H. R. СоорЕВ and W. H. LIN DAV. September 6th. 

19. 926. „ Electro- magnetic separators.'" W. L. SrENCE. September 6th. 

19.945. Improvements in or relating to variable candle- power electric 
incandescent lamps.“ N. ATKINSON and ATKINSON'S PATENTS, LTD. 
September 6th. 

19,954. ''Improvements in and relating to connections for the windings of 


dynamo- electric machines." British THomson-Hovuston Co., Lro., and K. A. E. 
TuNELLI. September 6th. 

19,955. “ Improvements in and relating to electric power transmission 
systems.” BkiTisHu THoMsox-Hovston Co., LTD., and A. A. POLLOCK. 
September 6th. | 

20.005. Improved ceiling rose for use in connection with electric lighting.“ 
8. JOHNSTON, September 7th. 

20,040. “Improvements in the regulation of continuous-current electric 
motors." Р. B. Down and E. Vise. September 7th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these үе нон шау be obtained of Messrs. W. Р. 
Thomson & Co., 829, High Holborn, W. C., and at Liverpool price, post 
free, 9d. (in stamps). ` 


1906. 


SUSPENSION OF WIRES, CABLES, AND THE LIKE FOR ELECTRICO TRACTION. А, 
Pringle. 10,994. May 10th. 


WiBELEss TELEGRAPHY AND TELEPHONY. E. R. Clarke and M. Barr. 11,114. 
May lith. 


CONTROLLING APPARATUS FOR SHUNT-wouND Motors FOR DRIVING MACHINE 
Toots. А. Wichler and G. Rennert. 16,8394. July 12th. (Date applied 
for under Rule 5, Patents Rules 1905, July 12th, 1906.) 

ELECTRICITY SUPPLY Systems. G. Wilkinson. 17,786. August 8th, 

ELECTRICAL CONDUCTORS. J. C. Fuller and G. Fuller. 18,829. August 15th. 

THERMAL ELECTRIC CoNTACT-MakERS. N. М. Ogle. 18,336. August 15th. 


FIELD Maonets FoR DyNAMO-ELECTRIC MACHINES. Bruce Peebles & Co. and 
J. L. La Cour. 18,582. August 18th. 

APPARATUS FOR SIGNALLING OR COMMUNICATING MESSAGES OR THE LIKE, OR DIB- 
PLAYING ADVERTISEMENTS, BY MEANS OF ELECTRIC Lamps. C. Е. Heywood. 
18,575. August 18th. 

METHODS OF MANUFACTURING CONDUCTIVE FILAMENTS AND OTHER INCcANDESOING 
BODIE8 FOR Оне IN ELECTRIC LAMPS OR OTHER APPARATUS, British Thomson- 
Houston Co. (General Electric Co., United States.) 18,745. August 21st. 

MANUFACTURE OF ELECTRIC CONDUCTORS FROM REFRACTORY METALS AND 
MATERIALS SUITABLE FOR Usk iN ELECTRIC LAMPS, FURNACES, AND OTHER 
APPARATUS. British Thomnson-Houston Co. (General Electric Co., United 
States.) 18,749. August 2166. 


ELECTRICO INCANDESCENT Lamps. A. Lederer. 18,874. August 28rd, 
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of tact, discretion and bulldog tenacity. 


No. 1,557. 


ILLUMINATING ENGINEERING AND 
ELECTRICAL CONTRACTING. 


THE keen competition between rival forms of illumina- 
tion is developing a very critical and discriminating 
spirit among those who are responsible for installing 
electrical fittings and accessories. It was formerly con- 
sidered sufficient if the  electrolier or bracket was 
artistic, novel in design, and moderately cheap. The 


. design of globe or shade was left entirely to the fancy of the 


artist, and within a very wide range the questions as to the 
total or partial .frosting, the engraving or etching of 


. patterns, &c., on the glass, did not very materially affect the 


sale of the shade. Quite recently, however, the illuminating 
engineer has spoken somewhat emphatically with regard to 
electric light fittings, and those who are in any way 
interested in the design and manufacture of shades, 
pendants, and brackets, may be advised to note very 
carefully what this new form of scientist has to say. 

.There is no doubt that the American illuminating 
engineer seems to be prepared to be militant in the 


. enforcement of his opinions, as may be seen by a recent 


editorial in The Zlluminating Engineer of New York. 
Ip that paper is written “ The problem of ‘butting in’ 
of others, both professionals and laymen into the work 
of the illuminating engineer, is not always an easy 
one to solve, and until the profession has more firmly estab- 
lished its right to existence, it will require no small amount 
The most serious 
interference is likely to come from the architect, who, 
besides being a jealous god, revels in the hallucination that 
he is an artist, and that all engineers are a menace to his 
‘art.’ The electrical engineer, fixture manufacturer or 
decorator, may also have to be reckoned with. It may very 
well happen that the illuminating engineer may have 
to fight single-handed the' whole combination, in. which case 
the direction of the Englishman to his son, who was about 


to go away to school, may be metaphorically followed out, 


‘do not fight; but if you do fight, go in with your fists 
doubled up.' " "There is every reason to believe that the 
illuminating engineer has come to stay, and that he is going 
to show the necessity for certain modifications of electric 
lighting fixtures. He will rule out pieces of apparatus from 
his specifications that do not satisfy his requirements, and the 
fixture manufacturer who is going to obtain his business 
will have to fall in with his requirements. Some of the 
things which it is thought may probably have to go, 
at a date not very far distant, will be the artistic 
atrocities which attempt to combine utilitarian illumina- 
tion with a species of Germanic art. 

Manufacturers of electric shades should very y carefully 
study the d:gtribution curves of various types of lamps as 
affected by the shape of the shades they employ, and it 
would probably be one of the finest advertisements in the 
present state of the science of illumination, if some firm 
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of shade manufacturers were to publish a series of curves of 
light intensities as affected by their shades, and send these to 
every station engineer and contractor in the kingdom. The 
success of the holophane reflector both in America and on 
this side of the water, has depended almost exclusively on 
the scientific setting forth of its properties of reflection, 
diffusion and concentration, which can be varied at will. 

In regard to fittings, the average consumer will in 
future show a preference for those interior fittings which 
have the merit of portability, inasmuch as the flexibility 
of electric lighting will strongly be insisted upon, and 
for business purposes devices which exercise a directive 
effect upon the light suitable for various classes of shop 
fronts, while shielding the lights themselves, are already 
obtaining a good market owing to the growing appreciation 
of the fact that the shop window does not exist for a 
display of electric light, but to show off the goods. 

There is no donbt that the science of illuminating engi- 
neering is going to open up a new field of commercial 
exploitation. Large manufactures are becoming stand- 
ardised. Development in future will probably proceed on 
the successful study of the requirements of consumers in 
their multifarious needs. 
of electrical fittings and accessories will doubtless make it 
their business to keep a very close eye indeed upon the 
investigations of those who are studying light effects. 


" IT is many years now since the Niagara 
River was first called upon to pay tribute 
| to modern industrial needs, and was, as 
the phrase goes, harnessed to an alternator, as though it 
were а horse harnessed to a whim. The draught of power 
is measured now by the million horse-power, but up to the 
present the majéstic Falla have remained to all appearances 
unharmed; and nothing can be said against the wise -and 
prudent use of the vast supply of energy thus reclaimed 
from Nature's stores. | 
We learn, however, from the American papers that the 
amenities of the Falls are endangered in another way 
altogether. The authorities of the city of Niagara Falls 
have commissioned the General Electric Co. to install 
batteries—we might call them parks—of large searchlighte, 
with which to illuminate the Falle, and the work is actually 
im progress. Beams of all the colours of the rainbow are 
to be projected upon the falling waters, under the control of 
“ gn operator manipulating a keyboard " so as “ to obtain a 
thoroughly artistic interpretation of the colour scheme "— 
artistic! To crown this scheme of vulgarisation, the Falls 
are to be assisted—faked—boosted—for their natural re- 
sources are inadequate to satisfy the doers of this vandalism. 
In fact, a steam boiler is to be used, to discharge “ clouds of 
steam from pipes “to augment the mists,” ко that 
* artistic " cloud effects may be produced, with the aid of 
the searchlight:. Bombs will be thrown also, to burst over 
the Falls and emit heavy clouds of smoke or a shower of 
‚ . con folli. | | 
Alas! How are the mighty fallen! The monster has 
been harnessed ; now it shall be tortured, to make a Yankee 
holiday. Shame! | 


Nifgara Falls 
' Degraded. 


Тнк past year has been somewhat 


1 remarkable for the attention paid to the 
рй ance: question of electric heating by manu- 


facturers, and there is no doubt that, ав 
was the case in America, the electric supply stations will 
find the addition of a heating load so beneficial to their 
diversity factor, that a considerable demand will be induced 
for the supply of electric heating devices. 


For this reason the manufacturers’ 


There are indications that electric heating and cooking 
are to Те reckoned with as a very considerable portion 
of the manufacturer'& field of action, and one or two . 
points to be remembered in the pushing of sucb sales may 
be worthy of consideration. In the first place, the error that 
was originally made in the sale of electric radiators—that of 
an attempted argument on their competitive price-for-price 
consumption with gas stoves—must not be repeated. The 
arguments that are used in the sale of radiators rest 
principally upon their portability, their cleanliness, their 
availability for immediate heat, and their safety as compared 
with other forms of heating apparatus. On this basis they 
are commanding a ready sale. In the same way, electric 
cooking and heating apparatus cannot in any way be com- 
pared with their predecessors, inasmuch as they are an 
entirely new scientific development. An’ electric: iron, for 
example, is not a simple competitor with a flat-iron or box- 
iron. It is the means of a change in home life. Articles 
of delicate constitution which were formerly sent to a public 
laundry to be carelessly handled and spoilt can now be done 
at home by the lady of the house—a revolutionary feature as 
modern home life is now constituted. Electric cooking is 
not a thing which has to be instilled into the intelligence of 
the kitchen mati. The cooking is transferred from the 
régions below the back stairs to, perhaps, the actual dining 
table, with no loss of comfort and a considerable saving of 
worry, particularly in small households. It is this quality 


of distinct novelty as affecting housebold life that has to 


be insisted upon most strongly. 

Again, electric heating should not be pushed by electrical 
manufacturers and agents solely through the electric 
trades. Provided that equitable prices are preserved, such 
goods can be handled quite well through ordinary iron- 
mongers, and in this connection the arrangements made 
by certain of the metropolitan gas companies with 
such tradesmen, and the advantages accruing to both 
parties should be remembered. It must be realised that whereas 
the ordinary householder is.only faintly interested in rival 
types of switchgear or cables, һе is very much alive to the merits 
or demerits of any piece of apparatus which he bimeelf 
handles, in order to directly satisfy his own needs. Electric 
cookers are to him of as much interest as mangles or mincing 
machines, or any other article which his better half forces 
upon his attention as being necessary for household functions. 

ence, although switchgear must be left to electrical traders, 
electric cooking and heating apparatus can be sold in much 
more general ways. In a matter of this sort the manu- 
facturer, the contractor, the sales agent and the electricity 
supply authority all stand to gain from the wider use 
of such articles. The wiring contractor should surely 
be intensely interested in a form of energy consump- 
tion, which, owing to the different tariffs usually 
existing in most supply areas for lighting and for 
heating, will involve separate circuits being run in every 
house, even though electrically lighted, for the purpose of 
heating. The sales agent will discover that electric heating 
goods do not involve a heavy capital outlay to handle, and if 
properly worked they produce a quick return on money spent, 
and the supply authority must know that if it is at all to 
compete with the strong position held by the gas concern in 
virtue of its gas cooking installations, 16 must use every 
means in its power to induce a heavy day-load due to electric 
heating. Electric heating accessories are a strong line for 
future development. | ' 


Opening of Extensions at the Technical College, 
Finsbury.—The evening courses at the Technical College, Fins- 
bury, begin on September 30th, the advanced le:tures in Electro- 
technics this term beimg on the Design of Continuons-Current 
Dynamos (with special reference to steam turbine sets), by Prof. 
Silvanus Thompson. Other lectures will be given on the Designing 
and Laying Out of Distribution Systems, by Mr. H. H. Simmons. 
On Wednesday eveniogs during the autumn term Mr. R. P. How- 
grave Graham will lecture on Electrical Instrumenta; and later 
there will be a special course by Prof. Thompson on The Permanent 
Magnet. The official opening of the new laboratories and drawing 


offices by the Lord Mayor will take place on October 2nd. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Co-operation in the Electrical Trade. 


On the whole, I beg to say I am not at all favourably 
impressed with the idea of encouraging any enterprise of 
such a description as establishing a permanent showroom or 
exhibition in London by various electrical manufacturers. 

I do not think this wonld be conducive to keeping up 
prices, but, on the other hand, it would increase the com- 
petition and price-cutting, especially as many articles are 
practically identical—many manufacturers manufacturing 
the same article. I also doubt whether the general con- 
tractors would avail themselves of the opportunities offered. 
In many cases, too, I think it would diminish individual 
efforts and energy. 

The suggestion may suit some manufacturers whose works 
and showrooms are situate in the country, in order to give 
them facilitics for showing their manufactures in London, 
but I doubt whether London firms who have showrooms of 
their own would fall in with the views put forward. It 
would also become a cheap way of advertising for Continental 
manufacturers, to the detriment of English manufactured 
troods. 

As the interests are so varied, I do not think that co- 
operation would be conducive to advantage to the whole of 
the participants and manufacturers generally. 


G. Braulik. 
London, E. C., Sepfember 18/h, 1907. 


I carefully read the article in your issue of the 13th 
inst., a8 co-operation always interests me, although, I 
must confess, somewhat academically. 

My idea is that the movement is not feasible. It is so 
easy to put forth a word such as co-operation, or put it forth 
and surround it with a cataract of dialectic utterance, but 
the moment details come to be worked out and people 
approached with a view to joining in, the impossibility of 
organising anything tangible ut once becomes obvious. 

Every human being, be he Christian, Mohammedan, Jew 
or Negro, must intuitively know that the strongest law of 
nature is the “ survival of the fittest,” and in our trade it is 
a keen, but not unduly keen, fight for success; in other 
words, it is nature's battle over again. Naturally, some 
firms are on the up grade," some on the down grade, 
but both types think they are on the right lines, and are not 
going to brook interference from outside parties who are not 
pecuniarily responsible for the results. Proprietors or 
boards of directors cannot tie their hands in any way as to 
how their business shall be conducted, at what prices they 
shall sell, or what private information they shall agree to 
share with other parties at the dictation of & person or body 
of persons, who, as I say, will not be tangibly affected as to 
whether the outcome of such be successful or not ; it stands 
to reason they will not. 

Again, the electrical industry is altogether too large and 
of too diverse a character to be treated on co-operative lines. 
The various interests. іп it are too much at variance with 
one another. This has been found recently in the honest 
endeavour made to get motor makers to combine to keep 
their prices up and show a reasonable profit. Nearly all the 
firms agreed it was a good thing in theory, some agreed it 
could be worked in practice, whereas others said, No, we 
welcome the competition, we have been preparing for it for 
years, and now is our chance when prices are keen, to go in 
and win." Who knows but that their views are right ? 

No : to attempt to apply the co-operative principle to the 
electrical industry, would be no more successful than putting 
а pair of corsets round a jelly-fish—the attempt is doomed 
from the start. Take the giante (by this I mean firms who 
go in for large 1 their complaint is that when a 
competitive tender is called for, there is no saying what 
prices will be given in. Here, again, the survival of the 


fittest comes in. Take the supply houses; the trade goes 
to the one that is the best organised and equipped, and sells 
good articles at market prices. Take contractors; they 
are grumbling, and with just cause, that times are hard. 
but all the co-operation in the world will not prevent builders 
and contractors, and plumbers and ironmongers cutting in 
for the trade. Some of these burn their fingers and retire 
from the contest, others go on and succeed. Lastly, but far 
from least, take the fittings manufacturers ; success with 
them largely depends on design and workmanship. How 
could they co-operate ? 

As to the substitution of a universal showroom in 
place of, or in addition to, the existing ones run by firms in 
London and elsewhere, this kind of thing has alreudy been 
tried at the Soho Bazaar and such like places with disastrous 
results : it will never succeed and does not deserve to. 

This letter may be thought merely“ destructive criticism," 
but I belong to those who want to, and mean to, be left alone 
to succeed or fail by their own efforts, on top of which I am 
convinced that any attempt to treat the electrical industry 
on the lines of a ** Glorified Goose Club " with its concomit- 
ant lunching and carousing is not desirable, is not practical, 
and is only put forward by parties who have everything to 
gain and not much to lose. 

Another Manufacturer. 


My attention has been drawn to an article in your paper 
on page 431 re Co-operation in Electrical Trade, and I 
should like to make a few remarks on the same. 

Some months ago various manufacturers of dynamos and 
motors made a strenuous effort to regulate the prices of 
electrical machinery. They got out a most complete 
scheme for the working of this, which met with the unani- 
mous approval of the members, yet three or four of the 
largest firms in the country definitely refused to come ір, 
and the scheme, therefore, had to be abandoned. In view of 
this, and also of the fact that there are so many dynamo 
manufacturers in this country, it seems to be practically 
impossible to get a scheme together for a general regulation 
of prices. 

As regards the Cable-Makers’ Association, as all their pro- 
ducts are practically alike, it is a very easy matter to regulate 
prices so as to prevent undue cutting. 

I fail to see in what way the proposal by Mr. Northcote 
can be of any benefit to dynamo manufacturing firms. 
Practically all manufacturers make both dynamos and 
motors of sizes up to 50 Kw. in such quantities that they 
could not prodace them at lower prices, even if they were 
to put through still larger quantities. 

I do not think that any large manufacturing firm would 
agree to let their business be managed in the way specified. 
Also, I think that practically all buyers would prefer to deal 


direct with the manufacturer. 


My opinion is that English manufacturers will have to 
look after their business themselves, if they wish to produce 
a satisfactory balance-sheet. 

The writer is, like most electrical machinery manu- 
facturers, a believer in protection, but there is no doubt 
whatever that want of patriotism amongst British users of 
electrical machinery is responsible, to a great extent, for 
certain orders going abroad. Many Britishers prefer to buy 
in the cheapest market, and do not trouble to inquire 
whether the goods are made here or not. They often do 
not realise (as the Germans do) the importance of placing as 
many orders as possible in their own country. Every order 
placed in this country has a far-reaching effect, and will 
probably react to the advantage of trade generally and the 
purchaser individually. 

Lancashire Dynamo and Motor Co., Ltd. 
А. P. Woop, General Manaur. 
Manchester, September 18th, 1907. 


Drawing-Office Lighting. 


With regard to the correspondence on the above subject 
in this week’s issue, I have taken particular interest in the 
correct lighting of drawing offices by means of arc lam 
from the point of view of greater efficiency, better results 
and improved supervision. 
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Amongst the drawing offices within my knowledge where 
Union arc lamps are used, both of the inverted and indirect 
lighting system, I may mention the works of the following 
firms: Sir W. G. Armstrong, Whitworth & Co., Elswick ; 
Western Electric Co., Woolwich; Messrs. Thornycroft 
and Co., Chiswick. These lamps have been in use for various 
periods of years, and have, so far as І am aware, given 
absolute satisfaction. 

J. S. Plumtree, 
Engineer of the Union Electric Co., Ltd. 

London, S. E., Seplember 21st, 1907. 


r. —— 


THE FUTURE OF ELECTRIC HEATING. 


For many years past the British public, or at any rate that 
small, though discerning, section who are users of electricity, 
have evinced comparatively little interest in matters 
appertaining to electric heating. 

That this should have been so is only natural, when one 
takes into account the lethargic methods in vogue with most 
supply authorities ; with the latter it has usually been a case of 
take it or leave it when supply tariffs have been questioned 
by the consumer, and one must admit that heating tariffs 
have not in the past been such as would lead to the general 
adoption of the radiator. Furthermore, the inflexibility of 
the usual tariff schedules has generally necessitated the 
installing of two meters and separate heating circuits—an 
unnecessarily expensive arrangement in the first instance— 
or the alternative of a supply at lighting rates—a still more 
prohibitive system in the long run, and has proved а most 
effective deterrent to would-be consumers of the heating 
class. If, in addition to this, we consider the tendency 
in the past of supply authorities to hide their light (heat 
in this instance) under a bushel, we shall conclude by con- 
gratulating ourselves that, in spite of all adverse circum- 
stances, the electric heating business has continued to make 
progress. 

With the object of showing what an extensive field still 
exists for the employment of electric heating devices of the 
domestic type, we have compiled, with the aid of a number 
of electricity works engineers, a few statistics regarding 
the present use of such apparatus, which, we believe, has 
received an impetus since reduced rates came into force in 
certain areas. 

In recording these statistics, from which several important 
metropolitan areas are missing, one cannot help being struck 
by the indefinite returns given in many cases, from which 
one is bound to conclude that the supply authority either 
did not possess or could not easily turn up particulars of its 
consumers’ installations. 

One important London company, indeed, referred to the 
trouble. of making such a return, hinting at a prolonged 
search through its consumers’ accounts ; other well-known 
supply authorities made no return at all. 

In any case, one can only marvel that such a deplorable 
lack of knowledge of the doings of its customers on the part 
of a supply authority should exist in these days of card 
indexes and organised statistics. 

A casual glance at the returns reveals the great disparity 
between the total number of consumers connected, and those 
using electric heating appliances ; but the disparity is even 
greater than shown, for the total number of consumers has 
increased by from 10 to 20 per cent. since the figures in the 
first column were compiled. 

On the other hand, it cannot be said that the heating 
rates, ав given, are excessive in themselves, but evidently the 
initial cost to the consumer of providing duplicate wiring 
(for light and heat) is a great obstacle to the general use of 
heating apparatus. 

The radiator (as a typical example of such apparatus) is 
an ideal substitute for a fire; it involves no preparation for 
or clearing up after use ; it is absolutely cleanly, and can be 
moved about from room to room, if desired, and placed 
practically anywhere where an electric circuit exists; more- 
over, its heating effect can be regulated to a nicety. 

Clearly its superiority over other forms of heater is such 
as should entitle it to general use among electricity con- 
sumers, and the fact that it cannot be used indiscriminately 


without additional wiring or meters, on the low rates of 
charge, must be held to account largely for the extremely 
inadequate recognition which it has received up to now. 

Given a system by which the supply authority, either 
directly or, better, through local agents, would hire radiators 
and the like at a suitable minimum rental to the consumer, 
and allow the latter the privilege of using it on any circuit, 
making an allowance in his account for an estimated 
proportion of units at the cheap rate, we cannot help think- 
ing that the radiator would go ahead as it is entitled to do, 
and that the supply authority would reap a material benefit 
in the way of a day load from the unrestricted adoption of 
such appliances. 


ber of > —— 
| а | Qu F| 8 ‚ б 
| No, No: of | ~ 
Supply authority | using | Tadia- | Charge каш ы 
i | To renee ee ~ ini: 1,000 cb. ft. 
cooking nected. < EUM 
nected ae) "i | кез 
ratus. - 
London. : e. d. 
St. Marylebone 7,000 317 | 431 j2d&ldmd. 2 11 
St. Pancras : (Heating and cooking consumers are 
not booked apart from power users, but 
are very few.) 
Battersea y we | — | 47 76 1d. | 2 3 
Hackncy . | 1,280 40 60 44а. 211 
Stepney ET side 850 31 60 Id. 2 5 
Fulham * . . 1792 — 150 | 1d. 2 11+ 
| | ‘approx mtr. rnt. 
Hamps'ead m ..15,14 322 14d. | 2 9 
Hammersmith ... ..,1,856 52 90 14d. 2 9 
| less disc. 
Woolwich s .. 550 13 — 2d.-12d | 2 3 
Westminster E.8. Corp. 8,104 500 [1,200 1d. 211 
Metropolitan Elec. 8. 9,370 332 656 ‘3d.-#d.m.d — 
Co. ä | | or 24d. fit 
Kensington & Knights- 3,957 211 450 1d. | 211 
bridge E.L. Co. | | 
Brompton and Kensing- 3,861 250 | 320 1d 2 11 
ton E. S. Co. | | | 
Notting Hill E.L. Co. 2,486 83 125 | 8d.-4d. — 
St. James' and Pall Mall 2,315 185 | 446 | 1d. | 2 11 
E.L. Co. | н | 
Chelsea E.S. Co. .— 170 452 | — | 211 
London E. S. Со. (No return available.) { : ЕН 
City of Lond. E.8. Co. 
County of Lond. E.S. Co. | (No return available.) 
Charing Cross Co.  ... | | 
Provincial. | 
Sheffield . . 13150 210 345 1d. 1 4 
Edinburgh ... | 9,955, 332 700 13d. with; 2 9 
| | min. charge 
Newcastle and District 1,150 10 | 65 14d. 1 10 
E.L. Co. | | 
Nottingham . . | 9,194. 141 205 14d. 2 6 
Glasgow ... 13,705 140 300 |150& d md 2 4 
Brighton 4,467 106 166 |134. flt. о 2 10 
| ld. with 
| T. switch 
Manchester 6,340 292 505 — 23 
Leeds 5,850 130 | 174 zd. EC 9 
Liverpool 6,966 282 480 24. to 14. 2 6 
Cardiff ... 1,932 49 | 2 7 
| 


89 13d. | 


— M—— — — — — — — — — — — —— 


* Users on lighting supply at 84d. per unit not separately booked. 


An alternative method is to provide each radiator with a 
cheap recorder of some kind to enable its use to be gauged 
approximately, and this arrangement has obviously not 
received the attention it deserves. as 

The solution of the problem undoubtedly reste with the 
supply authority, which in recent times has, we are glad to 
‘say, shown & marked disposition to adapt its methods of 
business to the needs of the consumer, as opposed to the time- 
worn and useless system of trying to compel the consumer 
to conform with its ideas. е 

The supply authority can, if it will, initiate the move- 
ment : the manufacturer and retailer of the apparatus will 
gladly follow suit; these have practically everything to gain 
by pushing the business, which cannot be expected to be 
profitable when only isolated heating devices are installed. | 

Many engineers (doubtless of the good old school) will 
shake their heads at such a departure from recognised 
methods, and to such we can only recommend a close study 
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of the ratio of their heating consumers to their total of con- 
sumers connected, and a due recognition of the business 
aptitude of the old woman with the apples, so ably enunciated 
by Mr. Chamen several years ago. 

In our leading columns will be found a further reference 
to the possibility of pushing electric heating apparatus at 
the present time; the subject is also dealt with in the 
following article, and elsewhere in this issue. 


ELECTRIC HEATING DEVICES.* 


A REPORT was made by Mr. Mathias E. Turner, of Cleveland, to the 
Ohio Electric Light Association Convention, August 21st, on 
" Electric Heating Devioes,” its scope being confined to electric 
heating appliances for household purposes. Mr. Turner considers 
that most electric heating devices are too slow in heating. What 
is needed is a higher temperature during the first few minutes, and 
if necessary to get it, to use more current fora shorter space of 
time. The second general criticism is that the methods used for 
attaching the appliances to the electric circuit must be improved. 
It is desirable that tne attachment bea flexible cord, removable both 
from the heating appliance and the circuit, with a simple, durable 
plug for making the connection and disconnection to the heating 
appliance, which does not necessitate tbe burning of hands or the 
upsetting of the vessel's contents, and will not continually open or 
short-circuit. Inthe laundry, immersion coils are practical for 
boiling clothes in the clothes boiler, the chief objection to their use 
being the danger of severe shocks where the laundry floor is 
wet. Laundry irons of 6 lb. weight and single heat are, perhaps, 
best adapted to general household use. A switch mounted on the 
iron is a simple and effective improvement over the former 
method of heat regulation for ironing different materials. 
Criticising electric cooking outfits, Mr. Turner limits himself to his 
own experience in catering forthe wants of a number of purchasers 
of complete cooking sets. In these cases the type of outfit advised 
was an oak table with a slate switchboard at the back and an oak 
raised shelf at the side for the oven. "The table legs were equipped 
with well adjusted castore. On the back of the switchboard was 
an asbestos-lined cabinet containing the fuses. In front, three 
base receptacles for single-heat appliances, and four three-point 
plug attachments, were set in flush with the slate. Above these 
connecting points were placed three snap switches indicating 
“off” and “оп,” and four three-heat snap switches indicating 
“off,” “low,” “medium,” “high.” Flexible cords, 18 in. long, 
were provided, having at the circuit-connecting end Hubbell plugs 
for single-heat cords and three-pronged plugs with handles for 
three-heat cords. ý А 
Manufacturers are developing two distinct types of cooking 
outfits: one in which the portable appliances are connected to a 
table similar to that described; and one in which stationary heat- 
ing disks are designed much like the ordinary gas range, the only 
difference being that disks are used in place of flame burners. It 
may be that neither of these types is best. Possibly sectional 
shelves fitted with switches, connectors and disks, and capable 
of easy connection end to end or above and below each other, may 
offer a much more flexible method, adaptable to extension from a 
very small cooking outfit, as the need for a larger outfit arises 
in many families. 

The electric oven with heaters top and bottom is a superior 
baker, but decidedly wasteful of heat. A chef proficient in electric 
cooking stated that it wasthe best baker he had ever used. But 
this one piece of apparatus wastes во much heat that through it 
electric cooking development is somewhat retarded. The oven 
should be very much better heat-insulated; it should be deeper; 
its door should be at the narrower end, and fitted practically air- 
tight when closed; it should be easy to clean; it should heat to a 
sufficiently high temperature in about 10 minutes and maintain a 
temperature suitable for most baking p ses for several hours, 
consuming not more than 250 watts—which it will do if properly 
constructed. 

Hot water always available is requisite in all households. Until 
recently it has only been possible to obtain a sufficient quantity of 
hot water for washing purposes by means of immersion coils or 
similar devices which are bothersome to use, and thie has made it 
necessary for would-be exclusive users of electricity to obtain hot 
water by other means. Lately there has been put on the market 
an instantaneous electric water heater. This device, together with 
all the other electrical heating appliances— more or less perfected 
—now enables one to specify in the House building plans (where one 
is permitted by prospective customers) special heating circuits 
and single-pipe water systems, for the exclusive use of electricity 
in all the duties usually performed by other illuminants and fuels, 
except winter interior héating, which one must still allow the 
furnace to do. 

It is very necessary to the rapid development of electric cooking 
and heating, that these pioneer electric outfits give as little trouble 
as possible to the users of them. 

Reliable data collected from 11 homes using complete cooking 
outfits are given in the accompanying table. 

The tabulated number of families using electric cooking outfits 
exclusively is too small to draw any definite conclusions from, yet it 
would indicate that we might expect with the growth of this 
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branch of the business an increased energy consumption of fro 
100 to 200 Kw.-hours per residence per month. 

In Cleveland a two-rate meter method is used for residences. 
The result is that electric heating generally receives the benefit of 
the secondary or lower rate. In fact, the cooking in all the 11 
residences cited was done at a 5-cent. rate. The expense under 
these conditions compares favourably with artificial gas. 


Full Average Average Average All or partly 
months No. people kw.-hrs. used рег month electric 


Number. of use. cooked for. per month. per person. cooking. 
1 11 7 237 #34 all 
2 6 3 85 23 all 
3 5 3 62 121 all 
4 2 7 171 . 24 all 
5 1 3 34 11 partly 
6 2 5 47 9 partly 
7 2 7 68 10 partly 
8 2 4 40 10 partly 
10 5 8 360 45 ' partly 
11 1 9 71 8 partly 
20 555 28 all 
42 654 16 partly 
62 1,209 20 total 


Includes laundry ironing and water heating. + Includes laundry ironing. 


To illustrate how popular electrical energy-consuming devices 
are becoming in the home, there were sold in Cleveland by the 
Illuminating Co., during the 12 months preceding last June, over 
1,100 electrical devices. This was done through the efforts of one 
salesman, and newspaper advertising. There are now being sold 
over 100 such devices a month without the aid of any direct solicita- 
tion. In addition to this, supply dealers have been selling their 
quota in the city. 

In the discussion on this report, Prof. F. C. Caldwell! thought 
that the cost of cooking and heating devices for the kitchen must 
be reduced, as there is no place where there is a greater desire to 
economise than in kitcben appliances. Lagging, or heat insulation, 
is one of the things that ought to be improved. Here the amount 
of heat necessary to heat up the lagging is a serious matter. Where 
a heating device, like an oven, is started in the morning and kept 
at the eame temperature for a length of time, that does not figure so 
prominently. He suggested that good results might be obtained by 
double-jacketing the oven and establishing a vacuum between the 
jacketa, to be obtained by a small air-pump attached, with which a 
few strokes could be taken daily, sufficient to maintain the 
vacuum. 

Mr. Martin reported 100 irons in use in а town of 700 customers. 
He estimated tbat for a family of six the iron was worth $1 à month 
to the central station. It was one of the best energy consumers 
the station had. 

Mr. Plaice thought the manufacturer should provide a better 
'cord, thus obviating present annoyance through repeated calls to 
mske cord repairs. In connecting-up irons he did not allow the 
customer to put them on a general lighting circuit; he put in a 
special drop. 

Mr. Rust raid it was bis company's practice to use a pendant 
switch with the iron and to instruct customers never to turn the iron 
off at the socket, but to use the pendant switch. He encouraged 
customers to use the iron in any room in the house. 


елле 


TRAIN LIGHTING IN GERMANY. 


THE terrible railway disaster at Offenbach early in 1901, 
in which a number of persons lost their lives in consequence of 
the train being burnt by escaping gas ignited by gas jets or 
glowing coal or sparks from the locomotive, has recently 
been followed by a similar calamity on a smaller scale at 
Strausberg, where gas has again performed ita deadly work 
of setting the train on fire. The latter event has raised the 
whole question of train lighting in Germany, and discussions 
of the problem are the order of the day in certain of the 
newspapers published in that country. After the Offenbach 
accident, the subject was discussed in the Lower Chamber of 
the Prussian Diet, when Herr von Thielen, the then Rail- 
way Minister, stated that a completely practicable system of 
electric lighting for trains did not exist, but that the 
authorities would certainly enter upon the work when such 
a method was available, and would provide the £2,500,000 : 
which would be needed to effect the substitution of the 
electric light for gas. A little later in the year the question 
wag discussed in the Imperial Parliament in connection with 
the railway budget, and the inquiry made by & committee of 


all the State railway authorities in Germany. The unani- 
mous opinion of the committee was that in the then state of 


electrical engineering it was impossible for a great railway 
administration to convert the whole of ita passenger coaches 
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to the electric system, but that experiments would be con- 
tinued and fresh trials also undertaken. During the віх 
years which have elapsed, very little work in this direction 
has taken place, and now we have, as has been said, the Straus- 
berg disaster to bring forward the question forcibly again. 


After the Offenbach accident, tests were made on the Berlin- - 


Stettin trains with steam turbo-dynamos arranged on the 
locomotives for affording a supply of light throughout the 
trains, but nothing is apparently known of the final results 
or even of the fate of the plant. The trains running between 
Berlin and Altona are electrically illuminated, as also are many 
of the so-called D trains from the east of Germany, but the 
aggregate amount of electric lighting is comparatively insig- 
nificant, and this accounts for the general outcry which is 
now procceding against the use of compressed gas, and even 
avainst incandescent gas lighting, on the ground of danger 
to passengers. As а matter of fact, one of the carriages 
in the ill-fated train at Strausberg was electrically lighted 
by means of 11 glow lamps supplied from accumulators. 
This was the mail coach, which was almost wholly smashed 
up, but in contradistinction to the other carriages, no fire 
took place in it, and one of the lamps even continued to burn 
after the accident and facilitated the work of rescuing the 
postal officials from the van. One of the objections raised 
against electrically illuminated trains relates to the danger of 
short-circuits, and we actually observe the incredible state- 
ment made that cases have happened of passenger coaches 
being burnt out through short-circuits, but the assertion is 
carefully unsupported by particulars as to where, when, and 
under what circumstances such alleged occurrences have taken 
place. The fact is that gas lighting has obtained such a 
powerful hold upon the German railways that very little hope 
exists, notwithstanding the fresh inquiries that are being made 
on the subject, of any definite proposals being made for the 
general introduction of the electric light throughout the 
passenger trains in Germany, unless a repetition of the 
horrors of Offenbach in the near future should unfortunately 
occur, and perhaps force the railway authorities to deal with 
the question seriously. In view of the excellent systems 
which have been developed in this country, there is no excuse 
for their inaction. 


SOME AMERICAN ELECTRIC POWER 
EXPERIENCES. 


ВЕЕОВЕ the National Electric Lighting Association Convention, 
held at Washington in June, а paper was read which, apart from 
its intrinsic value, was interesting from the fact that it was com- 
piled and delivered by а lady. Sarah M. Sheridan” is the name 
of the sales manager for the Detroit Edison Co., and this marks a 
phase of bueiness-getting in connection with electricity companies 
which has, so far as we are aware, not been found in Great Britain. 
The quality of the paper and the value of the advice contained 
therein are a sufficient hint to borough engineers and others 
interested in increasing the load factor and output of their stations 
that if they want to shine as commercial exponents of electric power 
supply they will have to look o their laurels. | 

The authoress stated that in two years and four months the 
Detroit Co. added to its commercial power load 5,965 н.р. in alter- 
nating-current motors, 3,862 н.р. in direct-current motors, and, 
during the last 12 months, increased its day load 50 per cent. 

The methods by which this energetic business-getting manager 
increased her sales of electricity may be summarised as follows :— 
First, motors were loaned and rented for trial installations. To 
do this it was necessary to carry a stock of motors during the year 
1906 totalling a value of over £9,600, but the average monthly gain 
in motor connections was 450 н.р. The result of this progressive 
policy was that, as soon as local electrical contractors saw that the 
hire of electric motors was a profitable proposition, they put in 
motor stocks and adopted the company’s plan of trial on loan for 
30 or 60 days, running the motors for longer periods if purchase 
seemed likely in the future. This was done with the view 


of increasing their contracting business by handling the 


entire installations. Its value to the central station was that it 
gradually relieved the company of the necessity of carrying a stock 
of motors. After the trial period, the rental of the motor is fixed 
at 25 per cent. per annum on its net price. 

The next feature on the programme of the company was to take 
care of emergency cases occurring in isolated plante due to fires or 
breakdowns, giving central station supply at a minimum rate. This 
practice very often led to the permanent connection of such 
customers to the company's mains. 

Another feature which was well developed was supply to con- 
tractors on construction work. This class of business sometimes 
required extensions to the company's mains, but it was considered 
advisable to make these, because of the advertising value which it 
gave to electrical power supply among the contractors who were 


responsible for buildings of various kinds. Added to this, one 
would suppose that the mains would frequently be the commence- 
ment of a series of supplies to new districte. | 

A discriminating policy is adopted with regard to factory light- 
ing. The company prefers to let short-hour factory lighting go to 
the gas authorities so long as it can get the power business, with the 
idea that by adopting this method it is certain that power business 
can be obtained, whereas if the evening lighting was also insisted 
upon the combined cost would be prohibitive. For this reason the 
company usually advises such customers to do their general floor 
lighting with “gas ares, but to install individual incandescent lights 
at the machines. The company’s rate system provides a high price 
per kilowatt-hour for lights used only a few hours annually, 
while the gas authorities make no difference between short-hour 
and long-hour consumers. All parties are satisfied by this division 
of services, and since the adoption of this policy the company has 
been relieved of the complaints regarding the lighting bills which 
were 80 frequent during the winter months, whereas formerly the 
lighting bills were sometimes as high as those for power. 

Another feature in the company’s campaign is a regular offer of 
a reduction on the standing-charge item of its price in consider- 
ation of a customer undertaking to refrain from using specified 
parts of his equipment during the hours of the winter lighting 
peak. . 

The company goes in for a considerable amount of consulting 
engineering work in connection with its customers’ supply. For 
example, it takes special pains to assist customers in keeping down 
constant losses—such as friction and windage. One of the items 
upon which advice has been yiven and accepted to the benefit of 
the customer, has been the question of individual drive. The com- 
pany has found that individual motors are not to be recommended, 
unless the saving in energy consumption is equalto 20 per cent. 
per annum on increased investment effected, except when individual 
drive is desired for special convenience, as а customer will doubt- 
less earn as much on the same money invested in his business. In 
wood-working shops, individual motors displacing one large unit 
have shown considerable savings. For example, a 10-H.P. motor 
was replaced by nine motors aggregating 28 нр., effecting a 
reduction of 20 per cent. in the customer's bills for the каше work. 
Observations taken in one hundred factories at odd times show 
that on the average only 50 per cent. of the machines would be 
loaded up at any one time, because operators preparing work or 
adjusting machines are idle, or for the moment away from 
the machines. Further examples are as follows :—The 
company recommends consumers to use roller bearings on 
shafts in order to reduce the friction load; this is brought down 
some 20 to 25 per cent. as compared with good babbit bearings. 
Encouragement is also given to install shafts in separate short 
lengths where practicable in order to give advantage to the partial 
running of the shop. By changing tight cross belts to wide slack 
open belts on a shaft driving 20 machine pulleys, the power 
required was reduced by 3 н.р. In endeavouring to deliver the 
required power to a machine driven by a counter-shaft some 12-in. 
pulleys on the main and counter-sbafte were changed to 24-in. 
pulleys, which reduced the load by 2 н.р. By reducing the speed 
in a line shaft in a large machine room from 220 to 1t0 R.P.M., a 
saving of 8 H.P. was effected without decreasing the output, as the 
speed of the pulleys was provided for by speed cones. Ina 
polishing room having 10 double heads in a row, with one exbaust 
fan at each end of the machine, the machines were rearranged in two 
rows and one fan placed between the rows, effecting a saving of 
8 H.P. The company, owing to experience with its customers, ob- 
tained a good deal of special knowledge with regard to fans, blowers, 
air-compressors and centrifugal pumps. The power required by 
these machines varies so much with variations of speed that every 
such machine in a consumer's installation is examined to see 
whether it is being over-speeded ; to run blowers needlessly fast is 
а common fault. In displacing a steam-driven blowing installation 
it was found that 2 os. less pressure was sufficient for the work, 


and by reducing the speed of the fan the customer was 


saved about 26s. 6d. per month, bringing the cost of 
electrical power low enough to compete successfully with steam. 
Other cases were the reduction of the preesure on the blower by 
1 oz. by moving the fan 100 ft. along the length of pipe, reducing 
the load by 6 H.P.; 4 н.р. was saved by straightening several 
sharp curves on the blower pipe; in a small shop friction loss was 
reduced by changing the position of the piping of an air-com- 
pressor, so that an intermittent small loss in the air pipe was 
substituted for a constant considerable loss on friction in a shaft; 
in the same place a portable desk fan playing on cooling tanks was 
substituted for a wooden blade fan revolving at the end of a line 
shaft. The last two changes alone brought down the energy 
consumption by 15 per cent. | . 

A motor replacing a gas engine driving automatic machines 
increased the output of the machines 10 per cent., owing to the 
fact that the constant turning moment permitted a heavier feed 
to be given to the cutting tools. In other cases it was found that 
the cutting speeds could be increased. to a point higher than was 
possible with the unsteady gas engine drive. 

That it is necessary to keep constant supervision over a customer's 
installation is shown by one case in a small factory where the 
energy consumption came out 25 percent. higher than the com- 
pany's estimate. In spite of the factory superintendent's assertion 
that the machines were in excellent condition, the company fivally 
prevailed upon the manager of the company concerned to allow 
it to test all his machines. After two days' work it was discovered 
that the journals of the air-compreseor were running on the 
iron of the boxes. After babbitting the bearings, the customer's 
demand was reduced by 2 xw. and the business retained. In а 
shop turning out steel products, the company was asked to install 
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a 50-н.р. motor for three months only, to serve part of the plant while 
the boilers were being rebuilt. This gave an opening for consulting 
engineering, and before the three months were up the company 
made the following recommendations, which were not exactly elec- 
trical engineering, but which brought about a permanent shop inetal- 
lation of motors of 150 н.р. with a monthly energy bill of £52: 
motor-driven air-compressor to be installed, supplying air instead of 
steam to oil burners in forges, the change saving the cost of power 
by economy of oil; the work to be arranged so that the big grind- 
stones were operated off the peak, making the medium service rate 
available for this plant; to do the work requiring high-pressure 
steam two days a week instead of each day, reducing the stand-by 
charges for steam and dispensing with one man; to install a governor 
for the air-compressor, to close the inlet valve, allowing the com- 
pressor to run light until the tank pressure fell to the supply pres- 
sure; and to cut out useless shafting. These economies reduced the 
| operating cost to the shop by electricity below its former steam 
costs. 
This résu;nd of the work of the Detroit Edison Co. is very sug- 
. gestive of the way in which electricity supply can be made of direct 
interest to the consumer. It illustrates once again the motto which 
should be borne in mind by every business-getting manager: 
“ Don’t talk to the customer about watts and amperes, but talk 
pounds, shillings and pence.” 


BUSINESS NOTES. 


Catalogues, Lists, &е.—Тне KEY ENGINEERING Co., 
Lrp., 4, Queen Victoria Street, E C.—Influenced, they say, by our 
suggestions that English manufacturers who cater for foreign 
business should print their publications in the language and coin- 
age of the countries concerned, the Key Engineering Co. have had 
their Fibre Conduit Picture Book” printed in three languages, 
French and German being interleaved with the English text. The 
result is admirable. Apart from the excellent illustrations, which 
at the same time exemplify the valuable qualities of fibre conduits 
and reveal the vogue which they have already acquired, the descrip- 
tive matter is clear and terse, and the lessons conveyed by the 
illustrations are driven home with simple brevity. The fibre ducts 
we have already described ; their advantages in point of cheapness, 
lightness, ease of laying, security against electrolysis, durability, 
&c., could hardly be more convincingly explained than by this 
veritable “ Picture” book. 

Messrs. G. R. Ооѕеү & Co., of 7, Bunhill Row, London, E. C., 
are supplying flexible arm electric desk lamps, concerning which 
they have issued an illustrated priced leaflet. 

Messrs. ARCHIBALD SMiTH & STEVENS, of Janus Works, 
Queen's Road, Battersea, S. W., in their catalogue of electric lifts 
(36 pages) give information relating to results of working with 
lifts, and illustrate the equipments necessary for operating 
their lifts for goods and passenger service. Methods of driving— 
direct coupling and belt and countershaft—are discussed, also systems 
of control, and the chief points of their patent controller are 
mentioned. A list of testimonials from users brings up to the rear. 
Two machines supplied for the Great Central Railway Co. appear 
among the illustrations, also some complete passenger lifts with art 
ironwork and polished hardwood cage respectively. 

Mzssas. W. & К. Jacoss, 39c, King William Street, E.C.— 
Leaflet showing, and stating prices of, their "Electary " accumu- 
lators. The cells are British made throughout, and are fitted with 


strongly constructed plates, made specially to stand hard wear 


and rough usage. Incorrodible terminals are provided, and there 
is a neat form of anti-splash vent. The cells are made in all sizes 
(2, 4 and 6 volts), the smallest being a little 6-ampere cell suitable 
as a Spare for a motor cycle, whilst the largest runs up to 80 
amperes for car work. 

Messrs. Inico JowEss & Co., Tudor Slate Works, Groeslon, 
R.8.0., North Wales, have issued a new price list of plain and 
enamelled slate for switchboards and bases, and other electrical 
purposes. All manner of slates required by electrical engineers 
are included—slabs, disks, slates plain and enamelled—prices and 
sizes being arranged in tabulated form. The firm enamels slates in 
imitation of all kinds of marble or wood. The slate is specially 
selected for electrical purposes, and is claimed to be free from 
metallic impurities and easily drilled. 

Messrs. DoBBm, МсІххез, LTD., 45, Bothwell Street, Glasgow.— 
A number of illustrated catalogues have come to hand. One contains 
a full account of the MoInnes-Dobbie” indicators—automatic 
diagram recording indicators and other testing instruments and 
specialities for steam and gas engines. A second describes their 
Mathot continuous explosion and pressure recorders for motors and 
gas and oil engines. A third deals with the Cipollina continuous 
double diagram indicator with speed and time recorder. Other 
lists deal with their patent pocket pitchometer, Sellers porta lle 
dynamometer, and the Britannia” speedometer. 

Tur British ErEcTBRIC Prant Co. Lr», Alloa. — 16-page 
catalogue containing full descriptive particulars also tabulated 
sizes, outputs, weights, prices, &c, of their standard B.E.P. 
three-phase induction motors of the squirrel cage type with short- 
circuited rotors; also of their three-phase generators. Among the 
half-tone views із one showing a 180-k. v. A. three-phase generator 

arranged for direct-coupled exciter, a 300-в.н.р. vertical type three- 
phase motor driving a sinking pump in a copper mine, and a photo- 
graph illustrating the company’s works and the bulk electricity 
eupply station. 


Messrs. TETLEY & Co., Falcon Works, Bedford Street, Green- 
gate, Salford.—Illustrated catalogue (40 pp.) of their various 
electrical specialities and switchgear. These include several types 
of knife and main switches, oil-break enclosed mining switches, 
switchboards, including a standard type for textile motor control, 
automatic electrical time switches, remote control switch, high 
voltage thumb ewitches, Falcon fuses, Lyons electric heaters, elec- 
tric resistance bricks, electric fans, &c. Increased business has 
necessitated the removal of the firm to larger premises at the above 
address, where the actual manufacture of these and other 
lines is proceeding. The firm claims to have carried out some of 
the largest installations in the country of switch and controlling 
gear for the electric driving of textile machinery. 

Tre Hers CELL & ACCUMULATOR Co., Ілтор., 53 and 54, Chancery 
Lane, W. C., have issued a leaflet setting out the advantages claimed 
for the Helis electric dry cell (Szek's patent), together with extracts 
from a report thereon by the National Physical Laboratory. 

THe PERFECTA SEAMLESS STEEL TUBE AND Convuit Co., Lr p., 
Plume Street, Birmingham.—A 24-page booklet just issued by the 
company contains fully illustrated particulars of a light adaptable 
box and the various uses to which it can be put. It is strony, 
and is euitable for use either as a junction box or an inspection box, 
or it can be mounted with switches, ceiling roses and fuses, and 
is also applicable for horizontal pendant fittings. In combination 
with standard accessories as above, it is claimed that the box 
ів very cheap. 

Messrs. J.C. LYELL & Co., Lro., 55, Victoria Street, London, S.W. 
A number of leaflets are received as follows: One relating to their 
“Firefly lamps for high and low voltage, a number of motor-car 
users’ lamps and accessories being also included; a list describing 
the Zulu“ change-over ignition switch; also a leaflet dealing with 
the “М8” (maximum save) electric lamps for automobiles, 
medical and dental purposes, &c. Prices are quoted in the lists. 

Messrs. FigLDING & Parr, Lrp., Gloucester.— Illustrated 
catalogue of their gas engines and suction gas producers. Some 
fine views and a specification of the “ Fielding ” gas engine appear. 
One of the pictures shows а 180-в.н.р. four-cylinder vertical gas 
engine, direct connected to dynamo. Those intercsted in suction 
gas might find the catalogue useful. 

Mrssks. D. Santont & Co. (1906), LTD, Beauchamp Street, 
Holborn, E.C.—New price list of small power motors, also a com- 
bined set for grinding, polishing, &c. 

THE Licur ELECTRIC Мотов Co., Lro., Seven Kings Electric 
Works, Meads Lane, Seven Kings, Essex.— Illustrated eight- page 
catalogue of their patent portable electric drilling machines. 

Tae Union ELECTRIC Co., LTD., Park Street, Southwark, S E. 
An interesting folding publication, about the size of four REVIEW 
pages, giving on one side photographs of examples of street lighting 
in different places by means of Excello“ arc lamps, while ou the 
other are à few things writ by him of Stratford-on-Avon, arranged 
under the title of Excellent Words from an Eminent Source,” 
80 that their initial letters make words testifying to the quality 
and finish of these lamps. 

Messrs. ELLIOTT BnRoTHEBS, Century Works, Lewisham, S.E.— 
Pamphlet D.C. 57, relating to the Groves patent mains ohm-meter, for 
testing the insulation of mains without interrupting the supply. 


Trade Announcements, — Messrs. Tuomas К. 
Martin & Co, Ltp, manufacturing electrical engineers and 
merchants, whose head office is situated at 77, High Bridge, 
Newcastle-on-Tyne, with branch offices in London and Middles- 
brough, are now acting as sole agents for Great Britain for Küppers 
Metallwerke G.m.b.H. of Bonna Rhein, and they can deliver 
“Tinol” soldering paste from stock. 

We understand that Messrs. Cooper & CLEGG, LTD., of 34, Pall 
Mall, Manchester, who five months ago purchased the business of 
Wright, Methuen & Co., Ltd., at the above address, have now 
purchased the goodwill and stock of H. 8. Wood & Co., of 3, 
Clarence Street, Manchester, and have transferred it to their 
premises. 

Mr. J. Bowen, who was for 11 years with Hill's Plymouth Co., 
bas commenced business as an electrical engineer at 30, Victoria 
Street, Merthyr Tydfil. 

Messrs. Oarson & Kvans, 3, Fenchurch Buildings, E. C., are 
specialising in the protection of all dangerous metal parts in 
stations, by a thick covering of special quality ebonite. At the 
present moment they are carrying out installations of bus-bars for 
two large power stations. 

Messrs. BRECKNELL, Munro & Rocers, LTD, of Bristol, are 
opening new offices in London at Finsbury Pavement House, E.C., 
on 27th inst, under the management of Mr. E. M. Munro, 
M.I.Mech.E., M. I. E. E. 

On 28th inst. MESSBS. F. W. Smita Со. are removing from their 
present Salford address to larger premises at 12, Tib Lane, Cross 
Street, Manchester. 


Book Notices.— Proceedings of the 40th Annual 
Convention. American Institute of Architects, 1906. Washington: 
The Institute. 1907. 

Gas Works Directory and Statistics, 1907-8. London: Hazell, 
Wateon & Viney. Price 10s. 6d. net. 

“ Electrical Engineering.” By Dr. Thomiilen. Translated by 
G. W. O. Howe. London: E. Arnold. Price 15s. net. 

u Transactions of the Institution of Civil Engineers of Ireland.” 
72nd and 73rd Sessions, November, 1905, to May, 1907. Vol. 32. 
Dublin: J. Falconer. 

University of London. University College Calendar, Session 
1907-1908. London: Taylor & Francis. 

“ Steam Boilers.” By W. H. Fowler. 
Publishing Co. 1907. Price 12s. 6d. net. 
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Phenix Contracts.—Among orders recently received 


by the Рн‹квтх DYNAMO Manvuractorine Co., of Bradford, are the 
following :— 


For the Grimsby Corporation electricity works, to the specification of Mr. 
W. A. Vignoles, а 500-x W. P. D. M." generator, coupled to a Belliss & Morcom 
engine, 

For the Wednesbury Corporation, battery booster and feeder booster sets and 
switchgear to the specification of Mr. W. Fennell. 

Messrs. Levinsteln, Ltd., Manchester, to the specification of Mr. William 
Cramp, | the variable speed motors for the clectrification of the Crumpsall 

‘ale works. 

For a large mill in Cleckheaton, 100-Kw. generator at 100 R. p. u., motors and 
switchhboaras, &c. 

For a large mill ip Dewsbury 100-xw. generator, motors and switchboerd. 

100-kw. dynamo with Belliss engine and large switchboard for the Old Round - 
wood Colliery. 

aa Brown Bayley's Steel Works, Sheffield, 110-kw. dynamo, with Allen 
engine. 

For Messrs. Kohler Bros., in connection with their printing press equipment 
for the London Daily Mail, six 60 and six 10-n.H.P. motors. 

For the Great Western Railway Co., Swindon, further order for variable 
speed motors. 

For the Hammersmith Borough Council, small motor-generator set. 

For the Manchester Technical School, the South-Western Polytechnic, and 
the Brighton Technical School, various machines for laboratory and demon- 


. stration purposes. 


For the Greenock electricity works, to the order of the Horsfall Destructor 
Co., seven totally enclosed motors. 

For various other textile mills, works, &c., in the Bradford distriót, some 
400 в.н.р, of motors. 


Loughborough Exhibition.—Following the note on 
page 463 of our last issue, we are informed that at this 
exhibition there also exhibited outside the building four Excello 
arc lamps of the Union Electric Co.'s supply, while inside 
there are some of the same company's new pattern Kohinoor " 
arc lamps. The Union Co. state that the Snowball Excello arc 
lamp burns pure carbons, gives no ash, and gives a spectrum 
exactly similar to that of daylight. It has been in use for practical 
purposes for nearly three years. 


More American Electrical Works for Manchester ?! 
We publish the following paragraph with the utmost reserve :—"A 
trade correspondent learns from unofficial, but generally reliable 
sources, that two American firms of electrical engineers are now 
casting about for sites on which to establish works in the vicinity 
of Manchester. This invasion is being kept quiet, and no definite 
choice ofa site has, as yet, been made." 


West Ham.—The Corporation has accepted the offer of 


Crompton & Co. to purchase, at £220, a set of condensers. 


G. E. C. Dry Cells.—THE GENERAL ELECTRIC Co., LTD., 
of 71, Queen Victoria Street, E.C., ask us to announce that the 
G.E.C. dry cells are now made at 
their Witton Carbon Works. Large 
stocks are held in London and the 
Provinces. 


An American Infringement 
Suit.—We are informed by the West- 
inghouse Companies' Publishing Depart- 
ment tbat the United States Circuit 
Court for the District of New Jersey 
have just filed an opinion in the suit 
of the Westinghouse Electric and Manu- 
facturing Oo., Pitteburg, against the 
Pradential Insurance Co., of America, 
charging tbe latter with the in- 
fringement of the Nolan Patent No. 
582,481, in the generator manufactured 
by the Bullock Electric Manufacturing 
Со, of Cincinnati, О. The Nolan 
patent relates to a simple means of 
fastening togetber the lamine of the 
cores of electrical machines, and to the 
casting by which they are supported, 
and whereby the armature can be readily 
taken apart and put together. The lamina are clamped between a 
cylindrical flange at one end of the casting, and a ring fitting over 
the other end of the casting. This ring is held in place by a small 
fastening ring interposed between it and a small shoulder on the 
casting. A shoulder is provided upon the outer face of the clamping 
ring for preventing the small ring from flying outward. This is 
generally termed the spring-ring method of clamping armature 
‘lamine, Judge Lanning held that claims 2 and 4 of the Nolan 
patent were valid and covered the construction found in the Bullock 
generator used by the Prudential Co., the construction being a sub- 
stantial cop; of that shown in the Nolan patent and that used by 
the Westinghouse Co. 


Philips’s Lamps.—The “ Philips" lamps are claimed 
to have obtained favour throughout the United Kingdom and the 
Colonies on account of their reliability, and by the makers having 
made special endeavours in the way of attractive and neatly-finished 
buios and brass vitrite caps to meet the requirements of English 
customers. We understand that the sales of the '' Philips" lamps 
in the United Kingdom and Colonies are very large. Mussps. 
Paws & Co., of Eindhoven, Holland, are also specialists in fancy 
tame, globular, tubular lamps, &c., and in radiator and Snowilite 
lamps. As regards delivery, they carry heavy stocks, and there is 
a daily and well-organised serviee of fast steamers which connect 
Holland with the various ports of Great Britain and Ireland in con- 
nection with inland railway through services. 


Robertson Fire Brigade.—In the annual competition 
for the City Fire Shield, presented by the Corpe*«t?^^n ot J.ondon, 
held at the Guildhall on Saturday, the Robertson Fire Briggje lost 
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рас of this shield. Twenty brigades competed, and the 
bertson Brigade were placed third, only one or two seconds 
dividing the first three brigades. In tbe competition for the Fire 
Brigade Championship, the Robertson Brigade hold a clear lesd of 
12 seconds, and in the concluding event, which is to take place on 
October 19th, it is anticipated that the Robertson Brigade will still 
retain the championship. 


Dissolutions and Liquidations.—Crrx or WELLING- 
TON Evscrric [лант AND Power Co. Lrv.—This company is 
winding up voluntarily, with Mr. Н. Е. Salt as liquidator. 

Severs Erzcraic LaumcH Co., LTD.—A meeting is to be held 
at Stourport, еп October 21st, to hear an account of the winding 
up from the liquidator, Mr. W. F. Whittaker. 

W. Млскте & Co., electrical engineers, 122 and 124, Golden 
Lane, London.—Mesers. W. Mackie, E. J. Glyn and A. R. M. 
Lockwood have dissolved partnership. Mr. Glyn will attend to 
debts, &c. 

Woop & CRAwrFORD, mechanical and electrical engineers, Alma 
Works, Alma Street, Sheffeld.—Messrs. W. J. Crawford and 
E. Draper have diseolved partnership. Mr. Crawford attends to 
debts. · 

McPnaArL & Simpson's Day STEAM Patents Co., Ltp.—A second 
dividend of 1s. 8d. in the £ is payable on October 2nd, by Mr. 
a W. Close, North British and Mercantile Buildings, East Parade, 

eds. 


A. E. G. Metallic Filament Lamps.— The ELECTRICAL 
Co., LTD., of 121-125, Charing Cross Road, W. C., inform us that 
their works have now introduced an entirely new metallic filament 
lamp, giving 50 to 60 c.P. on circuits of 100 to 130 volts, with an 
efficiency of 1 watt per candle. They are not recommended for 
burning in series for the present; parallel running only is strongly 
advised. The average life is 800 to 1,000 hours, with practically no 
depreciation in candle-power during the whole of this period ; the 
size and shape are similar to those of an ordinary 32-с.р. carbon lamp. 
The company are prepared to deliver, free, small parcels containing 
10 lamps for trial purposes, in the first instance only. They 
have a considerable stock at their London and Manchester houses, 


Petrol-Electric Sets.—Messrs. R. J. NICHOLSON 
AND Co., of Macdonald's Lane, Corporation Street, Manchester, have 
issued a great deal of publicity literature for the purpose of keeping 
"Junior" ideal electrical outfit—petrol-electric sets 
before the notice of contractors, architects and others who have to 
do with country house and other such installation work. A 
leaflet, issued to the trade only, gives special net prices for the 1907 
lighting season. 


Co-operation in the Electrical Trade.—With refer- 
ence to the letter by J. A. K.“ appearing in our last issue, the 
Electrical Press, Ltd., write :—'' In the list of advertising literature 
given by “J. A. R." under the above heading (ELECTRICAL 
REvIEW, September 20th, p. 461), it is stated E/cctrics is published 
by the Society of Power Company Officials. Electrics is, however, 
published by the Electrical Press, Ltd.; it is the official organ of 
the Society of Power Company Officials, but is aleo the publicity 
medium of about 30 electricity supply undertakings. Thus it 
provides an example of the centralised or co-operative publicity 
which your correspondent advocates. We are closely in touch with 
the market for electrical advertieing literature, and we are sur- 
prised to read J. A. K.'s' opinion that ‘there is a large demand 
for semi-technical and technical literature for various purposes. 
Our experience is that central station engineers generally recog- 
nise that they are dealing with people with no technical know- 
ledge; comsequently the demand is for literature in which the 
technical element, even in the case of electric power applications, 
is reduced to a minimum." 


Hagen Accumulators.— We are informed by the 
HAGEN ACCUMULATOR Works, of 39, Snow Hill, E.C., that their 
traction batteries, tvpes W and L, are used by the electric cab 
companies of Buenos Ayres, Berlin, Frankfort, Cologne, Milan and 
Vienna, and a good many are in use in this country. Type W gives 
with 150 discharges 20 watt-hours per kg. of gross weight, and 
type L 34 watt-hours. Inallthey bavesupplied about 1,400 traction 
batteries, and 4,800 stationary batteries. 


LIGHTING and POWER NOTES. 


Croydon.—At the B.C. meeting on Monday evening, the 
Lighting and Electricity Committee drew attention to the present 
mode of cbarging for electricity for power purposes, viz., the time- 
switch system, which was inaugurated in October, 1904. At that 
time there were but few motors connected with the electric mains. 
From the experience now gained with this system of charging, and 
with a view of obtaining further consumers, the Committee recom- 
mended upon the suggestion of the engineer (Mr. A. C. Cramb) 
that the charge for energy for motive power purposes, on the time- 
switch system, should be as follows:—l4d. per unit for all 
fimes except between dusk and 11 p.m.; 3d. per unit for all 
energy consumed between dusk and 11 p.m. (the latter charge at 
present 18 5d. per unit). This recommendation was agreed to 
without discussion. The Committee also considered the question 
of lighting factories. Under the present arrangements, it is 
necessary for such premises to be wired in duplicate, with duplicate 
meters for lighting and power purposes. With a view to removing 
the obiections of owners of factories and workshops, the Committee 
recommended that electricity used forlighting purposes be charged 
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through the same meters as the motors where the time-switch 
system is in vogue, provided that the quantity used for lighting 
does not exceed 20 per cent. of the total amount of energy taken. 
By this arrangement one set of wiring only would be needed, and 
the Committee would be saved aconsiderable amount of capital 
outlay in the purchase of meters. This proposal was also adopted. 


Dublin.—A new company has been registered here for 
the supply of electrical energy in Dublin, and the counties of 
Kildare, King's and Queen's. 


Dundalk.—The Urban Council is considering an electric 
lighting scheme which may cost anything between £10,000 amd 
£15,000. 


Ilford.—The C. D.C. has applied to the В. of T. for 
permission to use overhead wires for the purpose of public lighting 
in the outlying portions of the district. 


Kettering.—A L. G. B. inquiry was held on September 
18th into the application of the U.D.C. fora loan of £3,500 for 
electricity purposes. There was no opposition. 


Long Eaton.—The U.D.C. has applied to the L.G.B. 
for a loan of £10,000 for the extension of the electricity works. 


Sedgefield.—The B. of G. is considering the advisa- 
bility of having the E.L. installed at the workhouse. It is proposed 
to take energy from the County Asylum close by. 


South Africa.—UrrENHAGE (Carre Cotony),—At a 
special meeting of the Town Council, held on August 29th, the 
offer of Messrs. W. Bellad, Ellis & Co., of Port Elizabeth, to lay 
down at their own cost an electric light plant and to light the streets 
for £825 per annum, was accepted, the Council reserving the right 
to purchase at a future date; private consumers are to be supplied 
at a fixed rate. Thescheme is to be submitted to the ratepayers at a 
public meeting. | 


VICTORIA FaLLS.— The Victoria Falls Power Co., Ltd., has 
received ad vices that the electrical power stations at Germiston and 
Brakpan, on the Rand, purchased respectively from the General 
Electric Power Co., Ltd., and Rand Central Electric Works, Ltd., 
are now supplying power to their utmost capacity. It has been 
found necessary to enlarge the capacity of the Germiston station 
pending the erection of the new central generating station of 
24,000 H.P. capacity, the machinery for which is stated to be in an 
advanced stage of construction. 


Whiteabbey.—The Belfast P.L.G. Board is considering 


a scheme for the electric lighting, &c., of the Abbey and its grounds, 
The estimated cost is £3,410, and this is considered 


Wisbech.—The T.C. has sealed an agreement transferring 
the E.L. order to the Wisbech E.L. and Power Co. The company 
undertakes to have the installation complete within six months of 
the date of the transfer. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—After the Tramway Committee had made 
a final inspection of the new section of the electric tramways from 
the market ground, on September 20th, the length was opened for 
traffic. The line runs halfway to Clayton-le-Moors. 


Argentine.—The Review of the River Plate recently 
recorded the 39th anniversary of the opening of tramways in the 
Argentine. In the course of its remarks, the above paper refers to 
the prejudice against the introduction of the horse tramcars into 
Buenos Ayres, where as а вор to public opinion, the cars were pre- 
ceded by a man on horseback, blowing a horn, so as to warn pedes- 
trians of the approach of the deadly monster." OnJune 30th, 1907, 
there were 524 km. of horse and electric line in the capital, carrying 
some 20 million passengers in the month. Important new sections 
are under construction in many parts of the city and suburbs, 
notably by the Port and City Tramways Co. and the Southern 
Suburbs Tramway Co. | 


Bradford.—The Tramways Committee has recommended 
the T.C. to apply for a loan of £40,000 for the extension of the 
tramways in the city. 


Continental Notes.—GermaNy.—It is announced that 
the Allgemeine Elektricitiits Gesellschaft has now entered the arena 
in competition with other promoters of high level, underground, 
and suspended electric railways for the German capital. The 
company has, in fact, forwarded to the police presidency a general 
scheme for the establishment of an electrically-operated under- 


ground railway between Gesundbrunnen and Rixdorf, the con- . 


struction of which is estimated to cost £5,000,000. The scheme 
rovides for a high-speed railway which would, for the greater part, 
built as a shallow underground line, and as an elevated railway 
for the remainder of the distance in the outer portions of the city. 


It is of importance to note that the project relates materially to 
the use of the subsoil of the same streets as would be traversed by 
the long-projected suspended railway between Gesundbrunnen and 
Rixdorf. The railway would begin at the Gesundbrunnen railway 
station, be led under the Brunnen and Invaliden Strassen, cross 
under the River Spree in the vicinity of the Jannowitz Bridge, and 
thence be led, as in the case of the suspended railway, through the 
sout.:-east of Berlin to the Hermannsplatz at Rixdorf, whilst the 
suspended line would continue further to the Hermann Strasse. 
It is calculated that the underground railway would cost, at the 
total of £5,000,000 previously mentioned, three times the probable 
expenditure on the suspended railway. The Elevated and Under- 
ground Electric Railway Co. has informed tbe Municipal Highways 
Committee that it proposes to devote attention to a scheme for the 
construction of a closed network of railways for Berlin. 


Irany.—La Société Belge de Tramweys Electriques, Eclairage 
et Force is the name of a new company which has just been formed 
in Brussels with a «apital of £50,000, to acquire and work the 
tramway system in the town of Ancona, Italy. 


Croydon.—The L.G.B. has written sanctioning the 
acheme for the reconstruction of the railway bridge in Penge 
Road, South Norwood, necessitated by the opening of the tram- 
ways, and to which a portion of the cost is contributed by the late 
lessees of the Croydon system, the B.E.T. Co. 


Glasgow.—At a meeting of the Tramways Committee 
it was reported that the Corporation had adopted the following 
resolution:—'''l'hat the Corporation, being satistied that economy 
and etliciency are sacrificed through the production of electrical 
energy being entrusted to two departments, resolves that the 
entire production, both for power and light, be put under one 
control, and that it be remitted to the Tramways and Electricity 
Committees to confer and report how this could best be done." 
The Committee agreed to remit the matter. so far as affecting the 
Tramways Department, to the Sub-Committee on Works and 
Stores for coosideration and report. 


London.—LamBetu.—The B.C. has approved of pro- 
visional plans submitted by the L.C.C. of the proposed tramways 
from West Norwood to the Crystal Palace. Negotiations are pro- 
ceeding between the Borough Council and the L.C.C. with regard 
to the proposed widening of South Lambeth Road in connection 
with the tramways. 


Manchester.—It is stated that the tramway employés 
of Manchester and Salford Corporations intend to bring certain 
grievances before the candidates at the coming municipal elections. 
Their chief desire is to impress on the public the necessity for a 
lower speed limit. 'They complain that their scheduled time is so 
narrowly cut now that they are often боа раа to travel at а speed 
which is not conducive to public safety. e speed limit should he 
established by the B. of T., they contend, as well as the adoption 
of a uniform and effective brake. 


Rio de Janeiro.—The British Empire Trust, Ltd., 
London agent of the Rio de Janeiro Tramway, Light and Power 
Co., Ltd., has announced that the Municipal Council of Rio has 
formerly approved and ratified the contract for the unification of 
the tramways and has settled all outstanding matters definitely. 
The company has obtained all that it desired, including extensions 
of the period of the concessions, moderate taxes, fixed the entire 
period and many valuable facilities for operating the company ; it 
also has secured the right to build extensions in suburbs with mono- 
poly within the zones similar to present lines. 


West Bromwich.—The local branch of the Independent 
Labour Party recently sent letters to the Local Government Board 
and the Board of Trade asking them to intervene and hold an 
inquiry into the tramway difficulty which has arisen respecting 
the lease of the lines. Accompanying the letters was a copy of the 
resolution passed by the burgesscs at a meeting on June 20th, 
pressing for an inquiry, and also a copy of the proceedings of the 
Town Council on the question, The Board of Trade has now 
replied that it does not appear to have power to intervene. It 
states that the consent of the department to the lease of the tram- 
ways was поё required, and tbe lease, accordingly, was not sub- 
mitted for the approval of the Board. The Board states further 
that the matter doc not appear to be one in regard to which it is 
in a position to hold an inquiry. 


West Ham.—The Tramways Committee, reporting with 
regard to the decision of the L.C.C. to electrify the lines between Bow 
Bridge and Commercial Road on the G. B." contact system, points 
out that this would be a most serious obstacle in the way of through- 
running over this portion of the London system and the extra 
Metropolitan tramway systems, and expresses the opinion that both 
the L. C. C. and the Stepney B.C., in approving of the G. B.“ 
system, could not have been aware of the serious inconvenience 
which would be caused to the travelling public if tbrough running 
could not be arranged. The Committee instructed the town clerk to 
lay ita views before the L.C.C. and the Stepney B.C., and also to 
communicate with the adjoining local authorities on the matter. 
It had further directed the town clerk to bring the subject before 
the attention of the B. of T., and explain the difficulties which are 
likely to be created both from a public standpoint and in the 
interests of the authorities owning tramway systems, in the event 
of any action being taken which will render difficult any througb- 
running arrangements. 
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TELEGRAPH and TELEPHONE NOTES. 


Australia.—A second telephone trunk line is to be con- 
structed between Sydney and Katoomba, and tenders for the work 
are to be called for at once. 


Egypt.—A new telegraphic connection between Con- 
stantinople and Cairo is reported to have been opened for traffic 
on September 1st. By means of this connection it is now possible 
to telegraph in direct traffic from Cairo to London vid Constan- 
tinople and Buda-Pesth. Hughes apparatus is used on the section 
between Constantinople and Beyrout, and duplex apparatus 
between Beyrout and Cairo. The construction of the line has 
involved an expenditure of £16,000, and the works have occupied a 
period of eight months, The charge for telegrams from Egypt to 
Constantinople has been fixed at 1 fr. 10 centimes per word. 


South Africa,—Telephonic communication has been 
established between the Colonies of Natal and Transvaal, the line 
being put into use between Durban and Pretoria on September 1st. 
The charges for a three-minute conversation with Johannesburg are as 
follows: From Pietermaritzburg, бв. 3d.; Durban, 6s.; Lady- 
smith, 4s. 3d.; and other towns in proportion to their distance. 
Exchanges are established also at Boksburg, Germiston, Krugers- 
dorp and Roodepoort, and public call offices are also established at 
Heidelburg, Nigel, Standerton, Volksrust and Vereeniging. This 
intercommunication supplies a long-felt want between the two 
Colonies, and it is hoped that trunk lines from the other Colonies 
will shortly be constructed. 


Telegraphic Interruptions and Repairs :— 


OARLES, Іитвавортир. REPAIRED, 
Curacao-Coro | 


Спгаоао-Га Guayra | С1овей.. sé ee .. Jan. 19, 1908 .. eo 
Curacao-Maracaibo l 
Tarifa-Tangier ee ee ee ee ee ee Jan. 18, 1904 ees ee 
Port Arthur-Chifu (Closed) .. РЕ ee .. Mar.9, 1904.. - 
Garachico-Banta Crus oe ee ee (x) ee July 14, 1906 ee ee 
Lag Palmas -Arecife ee ee ee ee oe Aug. 18, 1906 eo ee 
Brest-Dakar ee ; МА Vs .. July 22, 1907 p 
Dardanelles-Tenedos .. Bept. 17, 1907 .. Sept. 18. 
Midway Island-Guam .. . Sapt. 22, 1907 .. 
New York-Cape Haytien 

LANDLINES. 
Puerto-Barrios ee as ео ee 0 0 


Telegraphists' Strike in the L. S. 4.— To all appear- 
ances the strike has proved an absolute failure. The Western 
Union Telegraph Co. announces (says Rauter) that telegrams for 
all important points east of Pittsburg and north of Washington 
are no longer subject to delay. 


ds sept. 22, 1907 .. 


. Aug. 9, 1909 .. ЗА 


Wireless Telegraphy.— Mr. Marconi is now at Glace 
Bay again, after a visit to England, and states that after three 
weeks' trial; the trans-Atlantic service will be thrown open for 
public use. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Antwerp.—October 17th. The municipal authorities 


are calling for tenders for the installation of electric light in the 


Salle de Fétes recently erected in the Place de Meir, Antwerp. A 
deposit of 8,000 francs (about £320) will be required to qualify any 
tender. Specifications from the Hotel de Ville, Antwerp, at a cost 
of 0:50 franc. A copy may be inspected by British firms at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E.C. 


Austria.—October 15th. The Municipal Authorities of 
Schoenberg, in Mähren, require tenders by October 15th for the 
erection, equipment, &c., of a central power station. Details may 
be obtained from the Bürgermeisteramt (Abtheilung Bauamt), of 
Nühbr-Schonberg. 


Australia.— NEW бостн WaLEs.—October 23rd. Gal- 
vanised iron wire, 1,600 insulators and 500 wall telephones, for the 
G. P. O., Sydney. Specifications, &c., may be seen at the ELECTRICAL 
REVIEW offices. 


MELB )UBNE.—O.ctober 4th. 466 p.c. and 200 a.c. meters for the 
City Council. See “ Official Notices” to-day. 


MELBOUBNE.—November 12th. 6,000 dry cells for the Deputy 
Postmaster-General of Victoria. Commonwealth Offices, 72, 
Victoria Street, S. W., or Board of Trade Commercial Intelligence 
Department. Specification can be seen at the offices of the 
ELECTRICAL. REVIEW. 


New Sours WAI. ES. — October 30th. Copper wire for the Deputy 
Postmaster-General. Commonwealth Offices, 72, Victoria Street, 
S. W., or Commercial Intelligence Branch of Board of Trade. 


New Востн Wares —October 30th. The Postmaster-General 
at Bydney requires tenders for 21,000 best white porcelain insu- 
lators ; 554 tons hard-drawn copper wire, 300 lb. per mile; 15 cwt. 
copper binding tape, 300 lb. per mile; 62 tons galvanised iron wire, 
500 1b. per mile. 

New Soorm Wares. — November 6th. Postmaster-General's 
department. Tenders are required by November 6th as follows :— 
14} tons hard-drawn copper wire (300 lb. per mile); 4 cwt. copper 
binding tape (200 lb. per mile, ;, in. wide); 3,500 large insulators 
(best white porcelain); 1,000 tallow-wood cross-arms, 3 ft. 10 in., 
complete; 2,500 ditto, 5 ft. 2 in. Specifications and general con- 
ditions may be seen at the offi:e of the ELECTRICAL REVIEW. 


New Востн WALES.— December llth. Tenders will be received 
at the office of the Deputy Postmaster-General, Sydney, for 
the supply and delivery, at the Central Exchange, General Post 
Office, Sydney, of the following: 1,000 telephones, wall, common 
battery; 100 telephones, table, common battery. Specifications 
may be seen at the office of the ErLEcTRICAL REVIEW. 


SouTH AusTRALIA.— January 8th, 1908. One common-battery 
switchboard and 3,009 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
tions can be seen at the Commonwealth Office, 72, Victoria Street, 
8.W. 


VicTORIA.—January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common-ba switchboard and 
3,000 subscribere’ telephones and other apparatus, for the telephone 
exchange at Windsor. 


Belgium.—The municipal authorities of Flemalle-Haute 
(province of Liége) have just invited tenders for the concession for 
the public and private electric lighting of the town. 


Belgium.—(No date fixed.) The Belgian State Rail- 
ways, 11, Rue de Louvain, Brussels, will shortly call for tendera for 
annual eupplies of materials and appliances for lighting trains by 
electricity. 

They also require for Tournai Railway station supplies as fol- 
lows: (1) 36 iron standards; (2) two switchboards; (3) fittings; 
(4) insulators; (5) bronze wire, &c.; (6) insulated cable and wire; 
(7) galvanised iron wire, 7 mm. in diameter, hoisting cable, &c. 


Bradford.—October 5th. Electric wiring installation, 
telephones, bells, at the Union Hospital, Horton Lane, Bradford. 
Clerk to Guardians, 22, Manor Row, Bradford (deposit £1 18.). 


Brussels.—(No date fixed.) The Molenbeck freezing 
works require tenders for a complete installation (Glaczries de 
Molenbeck piés de Bruxelles). 


Clacton.— October 2nd. Vulcanised bitumen distributing 
mains and service cables. See Official Notices" September 20th. 


Cologne.—October 9th. The Telegraph Construction 
Branch of the Prussian Railways requires 40,000 tons bronze 
wire. Particulars may be obtained up to September 25th, for 6s. 
each, at the Hausverhaltung of the k. Eisenbahn Direction, Dorn- 
hof 28. 


Dublin.—September 30th. 500 a.c. single-phase, and 
100 a.c. three-phase meters for the Corporation Lighting Com- 
mittee. See Official Notices" September 13th. - | 


East Indian Railway. — October 2nd. Supply and 
delivery of one 600-Kw. generator for the East Indian Railway Co. 
Bee Official Notices” September 13th. 


Egypt.— November Ist. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power: 
Five transporters of large range; five ditto of smaller range; six 
cranes of 4 tons each; 36 cranes of 2 tons each; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Grimsby,—October 21st. 


Corporation electricity department. Sze 
to-day. 


Switchboard panels for the 
‘Official Notices“ 


Italy.— November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power installation, for 30 
years. The city will contribute 21,480 per year for 112,278 xw.- 
hours, and the company must deliver any further energy required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and names 
are to be considered strictly confidential. 


L.C.C.—October 8th. Three electrically-driven boiler 


feed pumps (each 9,000 gallons per hour capacity) for the East 
Greenwich tramway generating station. See ‘ Official Notices” 
August 30th. 


New Zealand.—December 11th. The Napier T.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. 

(Continued on page 543.) 
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ACCESSORIES AND FITTINGS. FOR ELECTRIC 
LIGHTING, HEATING AND POWER. _ 


In the following pages we have brought together particulars and illustrations of a great variety of new electrical 
manufactures that are now being introduced, and improvements in, or adaptations of, others that are already known. 
These may be regarded as representative of the latest efforts that. are being made. by our manufacturing firms and 
suppliers to meet the ever-changing requiremente of those interested in electric lighting and power installations and 
undertakings in this country, and also the needs of those concerned with the export trade to the British Colonies 
and foreign markets. 

„1. The ground covered is wider than in our previous annual issues of the kind, in which we have chiefly limited 
ourselves to Electric Lighting Fittings and Accessories and Heating Apparatus. On this occasion we have also 
included an interesting variety of power installation accessories, motor-driving applications, mew switchgear manufac- 
tures, and general electrical apparatus and instrumenta. 

We venture to believe that all who have any business dealings with the electrical industry will find this 
collection of material of great value for reference, both at the present time and during the coming season. In the 
foreign and Colonial markets where the ELECTRICAL REVIEW has a large number of regular readers, this index to 
electrical manufactures will, doubtless, promote an increased business for Home firms, To other readers who 
may not be direct purchasers, the information here given should also be of considerable assistance in keeping 
them in touch with the latest doings of most of the electrical manufacturers dealing in the particular lines that have 


been covered. 


Best & Lloyd’s Electric Light Fittings. interest, inasmuch as it dates from 1685, has the remains of a 


Since we last referred in these pages to the doings of Messrs Queen жүн vem on the top floor, has very old chimney 
Bzer & Luror, Ітр., of Birmingham, in their electric light fittings Pieces, and one of the rooms has a ceiling with original Adam 
department, they have made considerable additions to their 
London showrooms in order to have a more ambitious and more 
representative display of these particular manufactures. On the 
last occasion of our visit, the premises occupied by the firm at 
11, Bartlett’s Buildings, Holborn Circus, E. C., consisted of a ground 


Ета. 1.—Nzw DESIGN ОЕ ELECTROLIER. (Best & LLOYD.) 
floor and basement, both fairly extensive, but not enough so to allow Fra. 2.—A Hiom-Orass Smapzp Ёттттно wire CH Laura, 
of the display of both gas'and electric fittings, and other art metal (BEST & Шор) | 
work specialities, on а sufficiently large scale. The upper floors of р 
the building have now been taken, and these, as well as a large style of decoration. In the new rooms the different designs are 
m of the groun, floor, are given ap entirely to a very effective classified, * Adams" fittings being shown in one, Empire” in 
y of electric light fittings. The building is one of special another, Georgian, French, art nouveau, and so on, elsewhere. 


2.3. 2 F 
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Altogether the exhibit contains a very fine and various collection 
of high-class work, and we show a selection of some typical 
examples of those thst we saw on view, in the accompanying 
illustrations. A good example of their work in electric radiators 


appears in fig. 5. 
New Bank Standard. 


The new patent Bank Standard fitting which appears in fig. 6 
ів the work of The ELECTRICAL Frrrmes Co., Lro., of 38, Conduit 
Street, W. 

The special feature about the standard is that, whereas in the 
ordinary way the lights are either fixed at one definite height or 


Fic, 3.—A CHOICE TABLE STANDARD (BEST & LLOYD). 


are fitted with pulleys at the end of the arms and counterweights, 
more or less unsightly, with this patent fitting there are merely 
cylindrical counterweights running up and down inside the main 
stem or stems of the standard. 

The counterweights need not be sufficiently large to counter- 
balance a very heavy shade, as the circular flexible cord which is 
used passing round the top arms causes sufficient friction to retain 


Fig, 4.—Two-Licut Bracket (BEST & LLOYD). 


the shade at any height at which it is placed. The slack wire is 
taken up by forming a spiral at the lower part of the main stem 
of the standard. 

The makers have supplied several for banks, and we understand 
that they have given satisfaction, In one case where the 
standard had only one arm, the latter was made to revolve so that 
the light could be placed in any position within a certain radius, 
and, of courte, at any height. 

These particular standards can be made with any number of arms, 
and if necessary can be so arranged that the act of raising or 
lowering one Shade, will also cause the others to be raised or 
lowered automatically, 


Osler's Cut-Glass and Metal Electric Light Fittings. 


As we indicated in our issue of March 8th, 1907, in an article on 
“The Design of High Class Electric Fittings," Messrs. Е. & C. 
OSLER, of Broad Street, Birmingham, have long made a speciality 
of glass and art-metal work, and in both of these lines they produce 
much that is of interest to the electric lighting engineer, the 
architect, and the contractor. Their London showrooms, situated 
in Oxford Street, as we have already stated, are very capacious, but 
they were not originally built for the display of electrical metal 
fittings, though they апву ст for other branches of the firm's business. 


Elaborate and structural alterations are, therefore, now about to be 
commenced with a view to making the premises in every way 
suitable for the most effective arrangement aud display of electrical 
fittings. Some of the designs that the firm have at present before 
the electrical trade and the consumer are shown in the 
illustrations which appear on the facing page (figs. 7 to 10). Two 
very choice examples in glass—which, by the way, is coming 


Fic. 5.—Brst & LLOYD Lamp RADIATOR. 


greatly into vogue again now for country mansion and other such 
installations where expense is of little consequence—appear in 
figs. 9 and 10. The former is a beautiful old genuine Queen 
Anne design in richly cut-glass conceived many years ago for 
candle illumination. Its diameter is 14 in, and its length 
2ft. 3 in. When gas lighting developments occurred, the same 
style was fitted with gas burners. And in fig. 1 it appears as it has 
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Fie. 6.—New Bank STANDARD (ELECTRICAL FiTTINGS Co., LTD.) 


been, and is now being, supplied in numbers for Huntalite electric 
candle lamp lighting. Fig. 10 shows it in a further advanced and 
extremely pleasing and quite modern form (19 in. diameter), also 
for electrical illumination, the lamps being concealed in the 
trumpet, and in the bowl, so that no light reaches the eye directly 
from them, Fig. 7 depicts a light artistic pattern of electrolier— 
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Fia, 9.—Ax OLD Desiex or Cuf-GrAss FITTING ADAPTED FOR 
| Егвотвіс CANDLES. (OsLER & Co.) | 
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Fido. 10.— Crxr-GLASsS DES:!GN WITH CONCEALED LAMPS. 
(OSLER & Co.) 
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purely modern—for drawing room use, which is supplied 18 and 
20 in. in diameter, in either polished brass or oxidised silver. An 
old gold or gilt bracket design—the result of a study in the Adam 
style—shown in fig. 8, embodies some very choice work, and is an 
example of which the makers are justly proud. 


Ship's Electric Fittings. 


THE BIRMINGHAM GUILD or HANDICRAFT, LTD, of 45, Great 
Charles Street, Birmingham, and Londor, are now making a 
special line of fittings suitable for ship and railway work, of 


Fic. 11.—BigmMineHam Оор SHIP'S FITTING. 


simple and effective design, one of which we illustrate (fig. 11). 
One of the chief advantages of these fittings is that they have 
wrought metal reflectors, thus avoiding any chance of breakage. 


Evered’s Electric Light Fittings. 


The manufacturer and supplier of both gas and electric lighting 
fittings may be said to see more of the result of the competition 
between rival illuminants than most others connected with the 
industries. After years’ experience in both departments, and with 


Fic. 12.—Evrerep Two-LiGHT BBACKET. 


а name well-known to the engineers and managers on each side in 
the fray, they may be able to tellus many interesting things, for 
they have the opportunity to survey the progress of both parties 


Fid. 13.—A NAT BRACKET (EVERED). 


from their own coign of vantage. So far as this applies to MESSRS. 
EvERED & Co. their experience shows that inverted gas lighting 
has been more successful in gaining the favour of the consumer, 


which means that the demand for electric fittings has not lately 
shown the same life as it did not very long ago. We visited 
Messrs. Evered's showrooms at Drury Lane, W.C., again a few days 
ago, a8 we have done annually for several years past, in order to see 
what they had on view in the way of electric fittings. A numberof 
fresh patterns have, of course, been added during the year, and 
some of these—an electrolier and a couple of single and one double 


Fic. 14.—A New BrvLE IN Brackets (ÉvERED). 


arm bracket are illustrated herewith. For most of the electrolier 
examples on exhibition there are also shown brackets of corres- 
ponding design. 

Those who are interested should write for the firm's No. 41 
" Book of Metal Fittings for Electric Lighting," wherein they will 


Fic. 15.—A New ELEOTROLIER DESIGN (EvERED). | 


find many pleasing examples of bracket fittings and ceiling lights, 
which are supplied either polished or in silver antique finish, also 
sliding pendants, fine and various electrolier designs, drop pendants, 
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lanterns either with clear muffied glass panes, etched citron globes, 
ruby-threaded acided glass, leaded. glass panes, or. opalescent 
cylinders. There are also a number of acceptable styles bearing 
fancy shades in silk. Table, newel and floor standards, as well as 
some examples of billiard lighting work, are also set out. Messrs. 
Evered, in addition to fittings work, are also manufacturers of 
switchgear, motor starters, switchboarde, and distributing boards. 
These are dealt with separately in their “ Catalogue of Switchgear 
and Motor Starters." 


Sambidge's Electric Fittings. 


Messrs. Н. W. SaMBIDGE & Son, LTD., of Birmingham Chandelier 
and Gas Fittings Works, Highgate Street, Birmingham, have been 


engaged during the last 12 months in designing and placing upon 


the market a considerable range of new electric fittings, chiefly 
Adams, Louis and Sheraton styles. At their London showroom, 
Cecil House, 57a, Holborn Viaduct, E.C., which, we understand, 
is visited by customers from all parts of the country, may be seen 
a large assortment of these new designs. 


Ета. 16.—Тнвее-Ілонт PENDANT IN SHERATON STYLE. (SAMBIDGE ) 


Though during the early part of the year the trade in electric 
ornamental fittings was rather quiet, we learn that during the last 
few months it has shown considerable improvement, especially in 
the Colonial and foreign markets. 

Two recent designs are shown herewith, fig. 17 being their 
No. 3,350 neat festoon one-light pendant for suspension by flexible, 
and fig. 16 their No. 3,394 three-light pendant in Sheraton style, 
with richly chased festoons and medallions on corona band. These 
pendants are gilt-finished, and, together with a line of Adams 
pendants, may be taken as representative of a large range of 
similar goods recently introduced. 


Metal Core Flame Carbons.—In electric arc lighting 
the use of the ordinary carbon has not increased during the last 
two years at the same rate as when that type had the market 
to itself. For exterior lighting the flame-carbon lamp is rapidly 
extending. Future experience will prove whether the flame- 
carbon will also be generally preferred for interior lighting as it 
now is for railway stations, &c. In view of the foregoing, the 
Planiawerke bave paid special attention to the perfecting of their 
flame-carbons according to the present knowledge available. The 
flame-carbons of the анса are supplied with different com- 
positions for direct and alternating current, and it is claimed that 


Sui - To 


by attending to the peculiarifies of the two currents, it has been 
possible to increase the light without prejudice to its steadiness and 
briliancy. The flame-carbons ought to be manufactured for long- 
burning lamps in lengths up to 670 mm., and for these carbons the 
electrical resistance is so great that the voltage on the arc is 
changed during the burning of one pair of carbons. In order to 
diminish tbis change as far as possible, the carbons are usually 
fitted with a metal wire. either fixed in a special channel or pressed 
into the core iteelf. With the former method, it is found that 
in consequence of the wire becoming warm in burning it loses its 
elasticity, so that no good and certain contact can exist between 
the wire and the sides of the channel, which renders the effect of 
the core illusory. 

For this reason the PLANIAWERKE A. G., Berlin, are pressing the 
metal wire direct into the core of the carbon, obtaining, they claim, 
in this way a sure and never-failing contact between the wire and 
the carbon. Many large electrical concerns are stated to be using 
these carbons in their new lamps because they ensure a greater 
constancy of the voltage, apart from tbe steadiness and brilliancy 
of the light. The flame-carbons of the Planiawerke are made in 


Fic. 17.—BAMBIDGE FESTOON PENDANT, 


different colours, viz., yellow,“ which gives the best light and is 
therefore most used ; “ white,” with a slight yellow touch, specially 
preferred for its steady light; and “extra white,” giving a clear 
vico light. They are also manufacturing a carbon with a reddish 
ight. 


The Phicto'ia Lamp.—Messrs. POOLEY & AUSTIN, 
of 25, Victoria Street, S.W., are at the moment putting on the 
market a new incandescent lamp, made by a British factory, for 
which they have registered the name ''Phictoria," They are sup- 
plying these lamps for all voltages and in all the usual or fancy 
shapes. Fora large circular globe with 50-c.». filament, they have 
registered (ће name Phictorialite.“ For a medium-sized globe 
with 25-c.P. filament, the name is “ Phictorlite," and for a small 
circular globe with 18-0. p. filament, the name is Phiclite.” In the 
same grade of lamps they are supplying tubular heaters. The same 
firm are also putting on the market various lubricating oils with the 
registered name '' Phictorioline." These oils are being manufactured 
for them by one of the oldest established oil works in the country, 
and we understand that their composition has been arrived at after 
many years of careful scientific study and experiment. 


Motor-Driven Disk Grinders.—Mr. Е. WOOLNOUdR, 
of St. Stephen’s, Norwich, wants the trade to know that he is now 
manufacturing self-contained disk grinders driven by electric 
Mom of which he will send prices and particulare upon appli- 
CA on. - * . ++ ` . . 
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Thursfleld's Electric Light Fittings. 


Messrs. C. J. THURSFIELD & Co, of 214, Berners Street, 
London, W.,and of Birmingham, whose work in the direction of 
artistic hammered fittings is already well known to the trade, are 
now, in addition to these lines, devoting & good deal of attention 


as well to mention that most of the firm's designing work is done 
in London by Mr. Walker. A new pamphlet which is in course 
of preparation is specially devoted to these Georgian and Flemish 
fittings, but members of the trade and architects who are interested 
will find many of the lines that are on exhibition in the show- 


Fia. 20.—A THURSFIELD PENDANT. 


Fic. 19.—CANDLE EÉLECTROLIER FiTTING —FLEMISH STYLE. 


to developmenta in the direction of Georgian and Flemish styles. 
The company bas a large showing of various artistic and well- 
finished designs, including a number of these new examples, in 
its fine showrooms in London at the above address. It may be 


room in the list published several months ago. Oopies of this 
will be sent on своп We show several recent examples 
of electrolier, pen 

illustrations. 


t and bracket fittings in the accompanying 
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Marelli's Electric Fans. 


Messrs. ERCOLE MARELLI & Co., of Milan, whose works have 
been extended in a remarkable manner during the last two or three 
years, are doing a large business in electrically-driven fans. The 

has branches in more than a dozen places in different parts of 
the world, and if one may judge from the finely produced and 
excellently illustrated catalogue (76 pp.) which they have in circu- 
lation in the English language, they are a firm of considerable enter- 
prise. A telegraphic code for the use of customers precedes a full 


Fic. 21.—UNIVEBSAL JOINT BRACKET Fan. 


Sees p eon of direct-current desk and bracket fans, which is accom- 
panied by neat half-tone pictures of different .- Tables of 
sizes, voltages, speeds, current consumption, weights, prices and 
code words are compactly and clearly set out, and we find in the 


Fic. 22.— SkLF-ROrTATINd MULTIPLE CEILING FAN. 


ist, treated in this way, universal joint bracket fans, cabin fans, 
many sizes of ceiling fans, port-hole, ornamental desk fans (a figure 
of Hercules bearing the fan motor body upon his shoulders). 
А.С. fans follow in similar style, and lead on to exhaust fans, 
small direct and alternating-current motors, 4.c. transformers for 
electric bells and galvanoplastre, rheostats for sewing machine 
motors, also forge and volume blowers. In the accompanying 
s we show some typical examples of Messrs. Marelli's fan 
work. Fig. 21 shows the p.c. universal-joint bracket fans, which 
has a ball and socket joint allowing the fan to be turned and 
adjusted to blow air in any direction. The fan can be either 
bracketed to the wall, or used on the desk by fixing the motor in a 
vertical position. The starting and speed aun ruis switch is 
located in the base. "The standard finish is black japánned relieved 
with gold lines; blades, guard and all other brass fittings are 
nickel plated. de | | | | 
Fig. 22 represents a b. o. patent self-rotating multiple ceiling fan, 


which is specially recommended for large rooms. It is claimed that 
while the fan is running, a slow rotary movement is impressed on the 
motor round the vertical axis of the ceiling rod. By this device, 


Fic. 23.—CoMBINED CEILING Fan AND ELECTROLIER. 


a cooling breeze is spread all over the room where the fan is 
fixed. When two or more fans of this type are fixed in one room, 
all their draughts, intersecting and crossing each other, will 
create a general and well distributed ventilation, which will 
permeate the most secluded corner, where the draught from 
ordinary ceiling fans would be inaccessible. A wall speed-regulat- 
ing switch can be supplied with this fan. 

Fig. 23 illustrates a 60-in. sweep D.c. ceiling fan which has been 
specially designed of extra strong construction for carrying heavy 
and large electroliers. The central spindle is fixed with the ceiling 
rod, and the hollow shaft carrying the armature is made to revolve 
round it. It is fitted with self-oiling lubricators. Each segment 
of the armature winding is separately wrapped with a strong tape, 
previously submitted to a special varnishing process, whereby it 


Fic. 24.—MARELLI MOTOR OF Н.Р. 


becomes securely insulated and perfectly protected from atmo- 
spheric moisture. The standard finish is: Body of the motor 
blacked japanned ; ceiling rod, canopy and brass cover—nickel or 
gold plated. During the winter the blades can be removed 
making it an ornamental and serviceable lighting fixture. There 
is no rheostat embodied in the motor itself, and different speeds 
can be obtained by wiring in connection with a special wall 
switch rheostat. 

Fig. 24 shows a specimen of their small electric motors, which are 
supplied for 110 to 150 volts, in sizes „ ^, and ,'; H.P. ( 

In a small.eight-page pamphlet, the firm give particulars in 
English, French and German, of a number of such lines. From 
diagrams appearing in the catalogue, we observe that, whereas in 
1902 there were about 100 workmen employed by the firm, and 
the exported fans numbered for the year about 5,000, in 1906 there 
were 600 workmen, and the fans exported totalled some 30,532 
for the year. | 
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G.E.C. Armorite Fittings. 


We mentioned a few months ago that THE GENERAL ELECTRIC 
Co., LTD., of 71, Queen Victoria Street, London, were introducing 
" Armorite," a new metallic medium, which can be worked up into 
electric, gas, or oil fittings, door furniture, gates, grille», railing, 
&c. We show a couple of new and reprementative designs of 
fittings in this metal in figs. 25 and 26. 

In appearance the metal is not unlike oxidised silver or 
armoured steel, having the beautiful colour of the former withthe 
texture of the latter, giving to the finished article an artistic 
quality that has an especial value in these days of machine-made 
goods. "The technical qualities of this new material are a blend of 
toughness with rigidity, strength and great ductility. It is claimed 
to be incorrodible and to retain its soft silver-like lustre during 
exposure to sea-air, fog or dampness. This, we understand, was 
proved by practical tests carried out over an extended period. The 
General Electric Co. are endeavouring in their usual enterprising 
way to bring its claims before the notice of electrical engineers and 
contractors and architects, and are exhibiting a range of electric 
fittings, door furniture, switch-plates, staircase panels, hinges and 
general interior ironwork, which give an excellent idea of the 
possibilities for manipulation and application. We are informed 
that their works are now engaged upon a number of large con- 
tracts for electric fittings made in Armorite to their own special 
designs, amongst them being some large ones for & northern 
cathedral, each fitting having а diameter of 9 ft., and being massive 
in proportion. Amongst the orders in hand are the electric fittings 
for a number of churches, public libraries, municipal offices and 


q 


ү; 


Fic. 25.— ELECTBOLIER IN “ ARMORITE.” 


private houses. The prices are understood to range considerably 
below those charged for oxidised silver, polished brass or copper, 
and are slightly in excess of those charged for wrought-iron. 
The illustrations show how adaptable the new material is to 
ordinary requirements, 


Lubrication.— From the UN EO ASBESTOS LUBRI- 
CATING Co., LTD., of Parr Street, Liverpool, we have received а 
small pamphlet relating to * Uneo” asbestos lubricants, which are 
in extensive use in America in all kinds of engineering, shipping 
and machinery trades generally. The above company have 


made 1 for the introduction of this system into Great 
n, an 


Britai orders from leading and various engineering, shipping 
and manufacturing firms are being booked. The advantages 
of the system are set out inthe pamphlet. We gather that the 
* Uneo " oils and grease oom poanda are doing service for dynamo 
and other machinery, and also for electric railway car journals. 


Fra. 26.—' ARMORITE" BRACKET FITTING. 


Harbinger Patent * Standard" Metallic Packing. 
—The Harbinger Standard metallic packing has now been 
before steam users and engineers for over ten years with good 
results. Since its introduction the sole makers, Messrs. John 
Stewart & Son, Ltd., of 22, Billiter Street, London, E.C., have 
devoted considerable time and experience fo improving and per- 
fecting the packing. 

It is not easy to explain the different arrangements of the system, 
as each packing is designed to suit the circumstances under which 
it has to work, and they are numerous. The “ Standard” packings 
are automatic in their action, and will move freely to any move- 
ment of the rod, with ample clearing space in the stuffing box, 
which allows the whole packing freedom to do its work. "They also 
make special draining arrangements, which is a matter of great 
importance, particularly in marine engines, where loss of water 


is very serious, and has to be made up by costly evaporators. 


All these losses they take direct to the condenser from the stuffing 
boxes. | MUN NE 

The various designs of the Standard“ metallic packings have 
been made to suit the requirements of all the present-day engines, 
and particularly the existing stuffing box and gland arrangement, 
thereby obviating any alterations. О 

The packings are now at work on all kinds of engines, and 
we are informed that in numerous instances they have been 
continuously at work for over nine years without renewal of 
the white metal blocks, which are made of a special alloy of 
the firm’s own manufacture, and contain the highest anti- 
friction properties, in proof of which it is stated that even 
after two or three years’ running the original tool marks can 
still be seen. All their packings are made in halves, and so con- 
structed that the packing blocks and springs are securely fastened 
in their respective casings, which enables the engineer to take the 
packing out for examination at any time, even when the engines 
are hot, without danger of losing or damaging any of the parte. 
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Foster Lamp Specialities. 


THe Foster Авс Lame AND ENGINBERING Co, Lro, of 
Wimbledon, 8.W., have been making great strides during the past 
year in the manufacture of their patent arc lamps. Their new 
direct-current solenoid lamp, which we illustrate in fig. 27, has 
become very popular, especially the 44-ampere lamp of this class. 
The burning hours of this lamp have been improved, so that one 
trim of carbons gives some 60/80 hours' burning. The lamp is 
solidly constructed, and has proved very reliable in working. 

About six months ago the company placed upon the market a 
new flame arc, which is being largely adopted by railways and 
Borough Councils for lighting purposes and in positions where 
long-burning and absolute reliability are of the first import- 


FIG. 28. 


FIG. 27. | 
Foster Arc Lamps. 


ance. The lamp (fig. 29) contains no clockwork mechanism, and is 
British made throughout. 

Automatic cut-outs and substitutional resistances are fixed inside 
the lamps, rendering their appearance very neat and compact. 

The Foster miniature arc lamp (fig. 28) is now so well known that 
it does not require further description ; nearly 10,000 of these lamps 
are being used throughout the country and abroad, on all kinds of 
circuits and under every condition of supply. 

We understand that the firm has also been engaged in making 
small transformers up to 5-K w. capacity, and is well equipped for 
supplying these devices for special conditions at very short 
notice. 


Some B.T.-H. Illuminating Specialities. 


During the present year the British TxHomson-Hovuston Co., 
Гтр., of Rugby, have developed some new specialities for electric 


Fic. 30.—B.T.-H. TwWIx- CARBON Авс LAMP. 


lighting, including flame and twin-carbon arc lamps and! a high- 
efficiency incandescent lamp. | 

The flame arc lamp, shown in fig. 31, is constructed for either 
continuous or alternating-current working, and in two sizes: with 
24-in. carbons burning 17 hours, or 16-in. carbons burning 10 hours. 
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Fig. 32.—THE B.T.-H. Ерівон 
Сем Lamp. 


Fic. 31.—B.T.-H. FLAME Anc Lamp. 


The differential method of control with shunt and series magnets 
is employed, and the carbons are arranged at an acute angle and 
fed by gravity. 

The standard direct-current lamp is made for a current of 
8 amperes, and the alternating lamp for 10 amperes, 50 cycles. 

The twin-carbon lamp, illustrated in fig. 30, has been specially 
developed for outdoor use, or in foundries and places where 
corrosive fumes exist. The lamp is suitable for single operation on 
high-voltage circuits up to 250 volts pressure; it has two arcs in 
series within the enclosing globe, and consumes about the same 
power as the 5-ampere series-multiple lamp, giving a perfectly 
steady white light. The line resistance is of the external pattern, 
enabling the lamp casing to be made small and compact, and the 
negative carbon holder is so arranged that no shadows are cast. 

In both the above types of lamp the coils are wound with a 
patent enamelled copper wire, which is unaffected by heat or 
moisture. The high-efficiency incandescent lamp which the 
company is introducing as the B.T.-H.-Edison Gem lamp, is of the 
metallised carbon filament type, Its economy in energy consump- 
tion can best be gauged by comparison with a good 16-c.P. carbon 
filament lamp, which, for a useful life of 800 hours, would consume 
56 watts, as compared with 46 watts in the case of the 16-c.P. Gem 
lamp. The lamp is made for either alternating or direct current 
100-125-volt circuits, and cau be used in any position; it is claimed 
to be the only Eoglish-made high-efficiency lamp consuming less 
than 3 watts per candle, and is shown in fig. 32. 


“ Handy’? Lamps and Holders, and “Glowire’’ Strip. 


Under these titles THE GaBRIEL Lamp Co., of 15, Victoria 
Street, S. W., have introduced some ingenious devices, of which we 
give illustrations herewith. Fig. 33, p. 504, shows the “ Handy 
cap, which is provided with loop contacts; fig. 34 shows a brass clip 

ushed through a flexible; by inserting the end of the clip in the 
oop, flattening the latter, and turning up the end of the clip, 
the lamp can be attached to a twin flexible without a lamp-holder, 
as shown in fig. 35. | 

Any number of lamps can thus be strung on a suitable length of 
flexible or other twin conductor, to form a festoon, at a minimum 
expense; and by passing the clips also through a ribbon of thin red 
fibre between the cap and the flexible, the '' Glowire" strip 18 
formed, which is supplied in lengths without the lampe, and can be 

G 
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utilised in the construction of illuminated signs, &c., the strip 
being stiffened where necessary with wooden laths. The com- 
bination of, these devices provides a simple and ready means of 


With five lamps burning on 220 volts, with 3°5 amperes of сит” 
rent, each lamp consumes only 154 watts, including its proportion 


Fic. 33.—' Hanpy” Cap. 


Fic. 34.— Сір THROUGH FLEXIBLE, 


rigging up lamps for temporary lighting; and when they are no 
longer required for this purpose, the lamps can be used in ordinary 
bayonet holders, the loops being first flattened down. 


Fic. 35.— Hanpy” САР ATTACHED TO Twin FLEXIBLE. 


Fig. 36 shows the Handy ” lamp-holder, which is provided with 
hooks to fit the loops.of the Handy” caps, instead of spring 
plungers. The pins are first cut off the caps, and the sleeve of the 


Fic. 36.—'" HANDY" LAMP-HOLDEB. 


holder (not shown) is slipped down over the cap, with the union 
ring; the cap is then fixed on the hooks, the sleeve replaced and 
the union ring screwed up tight. Held in this way, the lamp cap 
cannot possibly shake loose; this holder is therefore recommended 
for railway and tramway cars, and other places where there is 
vibration, dirt, &c. | 


The * Magnet Juno“ Flame and other Arc Lamps. 


The “ Magnet Juno ” (fig. 37) is a converging carbon flame lamp of 
great simplicity, manufactured by MESSRS. JOHNSON & PHILLIPS, 
Lrp., of Old Charlton. The general features of the earlier Juno lamp 
have been retained, but an electromagnet is now employed in place 
of the original hot wire for striking the arc. The feed is effected 
solely by gravity, and there is an entire absence of shunt coils and 
dash-pots. Ж | 

The terminal pressure required is about 50 volts per lamp. 
The lamps are supplied for either alternating or continuous current 
working, for any current between 6 and 12 amperes. 

In order to meet the demand for a low current flame lamp, this 
firm has also introduced a vertical carbon flame lamp suitable for 
burning with a current of 3, 4 or 5 amperes, 4 or 5 in series on 
200-220 volts or 6 in series on 230-240 volts. The lamp is very 
neat in appearance, and the mechanism is of quite a simple nature. 


The lamp is fitted with a small opalescent globe and a clear glass 
ash-tray. | 


Fic. 37.—TH&» “ MaGnet-Juno” FLAME Lamp. 


of steadying resistance. With energy at 3d. per unit, this works 
out at rather less than 5d. per lamp-hour. 


Drake & Gorham's Arc Lamps. 


In Messrs. Drake & Gorham's price list of Jandus arc lamps 
just issued for the 1907-8 season, reduced prices are announced. The 
“ Premier” and the Imperial" new models of these lamps are 
included. The "Imperial" type VS we illustrate in fig. 38. The 
new features of this lamp are that the shunt and aeries coils are 
now wound on separate bobbins; the negative frame is inside the 


Fic. 38.—THEB '"IMPEBIAL" JANDUS LAMP. 


globe instead of outside as hitherto, and the globe is supported 
round the neck without any bottom fitting to obstruct the light. 
Another feature is that tbe lamps strike at their normal current. 

Other price lists are in circulation giving prices and details con- 
cerning the Osram lamps, and tantalum lamps and accessories, for 
both of which lines the firm are wholesale agents. 


Transformer, and Hand Polishing Machine. 


Messas. S. Worr & Co., of 138, Southwark Street, Blackfriars 
Bridge, London, S.E., are about to place on the market a transformer 
for reducing high alternating-current voltages such as 30,000 volts to 
100, and arranged so that the low-pressure voltages can be tapped off 
at pressures of 100, 200, &c., up to 1,000. These transformers are 
very small, only ranging from 3 to 3 k. v. A., and they will be of 
interest owing to the number of electrical power companies 
generating high alternating voltages. 

Messrs. Wolf have also lately brought out a hand polishing and 
grinding machine, completely enclosed, and fitted throughout with 
ball bearings, for vice work, dressing castings, Ke. We 
are informed that the labour-saving capabilities of this machine have 
exceeded expectations. | | 
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Silvered Glass Reflectors. 


We illustrate herewith two, out of many, patterns of silvered 
glass reflectors that are being made by the Krvan ELECTRIC Co., 
Lrp., of 88, Charing Cross Road, W.C. Fig. 1 shows a dome, and 
fig. 2 a shell pattern. These shades are made of crystal glass, 


Fic. 39.— Роме SHADE. Fic, 40.—SHELL REFLECTOR 


silvered with silver, and provided with metal carriers to suit any 
fitting. The silver being enclosed by glass, it cannot tarnish or get 


scratched. The company also supply a variety of a.c. and p c. 
electric fans. 


The“ Thomson ” Pocket Lamp. 


Messrs. L. E. WirsoN & Co., of 20, Cross Street, Manchester, 
are in the market with several lines that may be mentioned. The 
Knowles's patent porcelain lamp-holder is being used in two types 
sealing-in and cord-grip respectively—in chemical works, paper 
mills, battery rooms and in saline atmospheres. The Wilson- 
Birtell twin ignition regulator for low-tension magneto is another 
of their specialities. Both of the foregoing are particularised in 
publications recently issued by the firm. Their other feature, 
which we illustrate herewith, is the Thomson" patent pocket 


Еа. 41.— THE THOMSON Pocket Lamp. 


lamp. This lamp is not a toy, but a commercial article, strong 
reliable and compact. The construction is shown in fig. 41, and in 
fig. 42 it appears in a special case adapted for a cycle lamp. The 
specially designed accumulator is contained in a small nickel- 
plated case measuring 3} in. x 14 in., and is thought to be pro- 
bably the smallest accumulator on the market. It can be recharged 
from the electric light current at a very small cost, and a special 
charging equipment can be obtained for this purpose. One charge 
will give six hours’ continuous light, and as for ordinary purposes 
the light would be intermit'ently used, it is possible to obtain a 
life of two months from one charge, after which time the accumu- 
lator should be recharged even if unused. 

The lamp is supplied with a removable bull's-eye cap, attached 
to which is a smaller thimble, which provides necessary pro- 
tection for the switch when in transit or when carried in 
the pocket. The removable cap can be obtained in several 
forms for the various purposes of photographers, cyclists, motorists, 
&c.; for instance, ruby and yellow caps are supplied for the dark 
room. 

The switch will light the lamp continuously or flash it at the 
will of the user. The charging accessories consist of a specially- 


made adaptor and lamp-holder combined, fitted with a flexible wire 
with clips for joining to the accumulator. 


Fic. 42.—THowsoN CYCLE Lamp. 


Prices of the lamps and instructions for users can be found in an 
illustrated pamphlet issued by Messrs. Wilson. 


Carron Radiators. 


Carron Radiators have already achieved such popularity as 
electric heaters, that lengthy reference to their construction is 
unnecessary here. | 

The Carron Co. have recently put on the market two new designs 


Fig. 43.—Carron THREE-LaAMP RADIATOR, 


of their radiators, which we illustrate herewith; one is fitted with 
three lamps and has a repoussé copper front, and the other with four 
lamps, has a repoussé brass front; both are good examples of 


Fic. 44.—Carron Four-Lamrv RADIATOR. 


this class of work and admirably adapted for the purpose in view. 
They are supplied complete, with 6 ft. lengths of flexible, and plug 
and socket for fixing. 


506 


THE ELECTRICAL REVIEW. [Vol. 61. No. 1,557, SEPTEMBER 27, 1907. 


Supplies’ Radiators. 


The electric radiators of Messrs. SUPPLIES, LTD., 9, Parr Street, 
Liverpool, which have already been put before readers of the 
ErECcTRICAL Review with particulars of their self-contained meter 
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Fic. 45.—SvrPrrIES' RADIATOR. 


are, we understand, in general and very large demand for the pre- 
sent season. A radiator combined with a meter is of considerable 
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Fic. 46.—SUPPLIES’ RADIATOR. 


service in obviating separate heating circuits, and on these grounds 
alone there is a great saving in cost to the consumer. 

A couple of designs are shown in the accompanying figs. 45 
and 46. 


Large Heating Plant for Japanese Steel Works. 


A Japanese firm has recently placed an order with Mussrs. 
Davipson & Co., of Belfast, for the complete heating plant to be 
installed in a new steel works now in course of erection in the 
north of Japan. The plant, one of the largest of its kind as yet 


supplied to Japan, includes ten separate heater sets which are fo 
provide heat for two large machine shops measuring 600 ft. x 
130 ft. and 650 ft. x 168 ft. respectively. 

Each set comprises a large “Sirocco” multitubular air heater, 
and an electrically-driven centrifugal fan. The air heater consists 
of a central furnace, from which the products of combustion 
are led through a series of tubes arranged horizontally on either 
side. The current of fresh air passes round the outside of the 
tubes, and there is no possibility of it becoming vitiated by coming 
into contact with the flue gases. Owing to the long distance the 
products of combustion have to travel before they reach the 
chimney, almost all the heat which can be obtained from the fuel 
is usefully applied in warming the air current, which makes it 


Fic. 47.—Srrocoo MULTITUBULAR AIR HEATER. 


possible for these heaters to warm a large volume of air with an 
exceedingly low fuel consumption. 

Attached to the heater is an electrically-driven Sirocco centrifugal 
fan, which draws the air through the heater and discharges it, 
warmed to a suitable degree, into the building. 

With the system of heating which will be installed in this 
Japanese Steel Works, no ductwork is required, which means a 
considerable reduction in the first cost of a plant of this character, 
as well as a decided economy of valuable space. Further, the 
running cost of this system is low, owing to the fact that the fans 
are not propelling the warm air through ducts, which latter, by setting 
up a resistance to the air current, increase the amount of power 
required to operate the fans. 

In addition to the above-mentioned heating plant, the Japanese 
Steel Works have also ordered from Messrs. Davidson & Co. four 
Sirocco induced draught fans, 55 in. diameter, directly coupled to 
electric motors of the Lancashire Dynamo & Motor Co.’s make. 
These fans are to deal with the flue gases from two batteries of 
boilers in the same works. 


Ozone Generators. 


Messrs, OzoNarR, LTD., of 27, Chancery Lane, W. O., have added 
a number of new types to their series of ozone generators; two of 
these are illustrated herewith. Fig. 48 shows a small fixed pattern, 
suitable for workrooms, lavatories, offices, &c.; it can be fixed to 
the wall or ceiling, and is supplied either with or without a fan. A 
number of these generators can be worked in parallel from one 
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Fig. 48.—OzoNEÉ GENERATOR, SMALL FIXED Patrern (ТҮРЕ 54). 
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transformer, a plan which has been frequently followed in practice ; 
a single one takes 10 watts, but four in parallel take only 16 watts 
—of course, without the fan. One such generator is large enough 
for a room of about 2,000 cb. ft. capacity. 

A larger generator is shown in fig. 49, the standard open-grid 
pattern for large installations; it can be made of any desired 
capacity, being built up of units connected up in parallel, and for 
an expenditure of one kilowatt-hour it is stated that 500 grammes 
of ozone will be produced at the concentration necessary for 
ventilating purposes. The same pattern when enclosed is suitable 
for manufacturing processes in which the ozonised air is required 
under control. : 

A large number of the Ozonair generators of various types have 
been installed in workshops, offices, hotels, &c.; in places such as 
fish markets, and hide and skin warehouses, where offensive odours 
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Fic. 49.—OPEN Grip GENERATOR, 20 Units (Tyre 61). 


are prevalent, the apparatus has been found especially beneficial. 
To meet the demand the makers have enlarged their works accom- 
modation twice in two years, and have lately taken a large work- 
shop in Camden Town. 


Veritys’ Manufactures. 


Messrs. VERITYS, LTD., of London, Birmingham, Manchester, 
Glasgow, &c., are issuing to the electrical trade four new catalogues, 
and as these may be regarded as covering their latest manufactures, 
we refer to them in the following detail :— 

Motors, Catalogue 560.—This catalogue, as also the arc lamp 
catalogue mentioned below, is got up in the form of a neat pamphlet 
of convenient size for the pocket (8 in. x 4 in.) The particulars 
it contains are very complete, all lamp details being given, as 
well as drawings, dimensions, weights and a great variety of useful 
information. 

Messrs. Veritys are now placing upon the market a range of small 
machines from 4 H P. to 5 H.P., all made totally enclosed. But by 
improvements in design, and owing to the large demand, they claim 
to be in a position to supply totally enclosed motors at the prices 
usually charged for the same size semi-enclosed. Fig. 50 shows a 
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Fic. 50.—VEniTY ENCLOSED MOTOR (} н.р.). 


totally enclosed 3-H. . motor. The 2, 3 and 5 н.р. sizes are similar 
in design except that the commutators are provided with side doors. 
It is worthy of mention also that the makers fit interpoles to these 
machines from 2 н.р. upwards. Fig. 51 shows a 40-н.р. “ Aston" 
interpole motor of this firm's make. Messrs. Veritys have devoted 
considerable attention to the design of interpole motors, and their 
list shows very complete ranges and speeds under each frame 
number, as much as 5 and 6:1 speed variation being obtainable. 
Interpoles tend to reduce sparking and give exceptional facilities 
for speed regulation at the highest efficiency. The makers claim to 
be the first firm to supply motors of standard speed and for ordinary 
duty fitted with this improvement. 

Fig. 52 shows an Aston“ motor coupled to a self-contained 
worm gear, the latter being provided with a capacious oil tank, in 
which by an ingenious arrangement a small pump draws cool oil 
from the bottom and projects it between the teeth of the worm and 
worm wheel at the moment of engaging. The catalogue also con- 
tains full particulars of the Aston” starters, and a very complete 
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Fia. 51.—40-н.р. ‘ ASTON” INTERPOLE MOTOR. 


Еа. 59.—“ Aston” Motor COUPLED TO SELF-CONTAINED 
WonM GEAR. 


Fic. 53.—“ FLAMBO " 
Arc Lamp. 


Fic. 54.—“©“ FLAMBOLET " 
Arc Lamp. 


table of shunt regulators for motors containing upwards of 200 
sizes. ee 

Arc Lamps, Catalogue 565.—This catalogue deals with the now 
well-known “ Aston-Worsley” enclosed arc lamps, and also with 
the little Monarco,” which by all accounts is an extremely popular 
type. The “ Flambo” (fig. 53) and the “ Flambolet " (fig. 54) flame 
arc lamps are new features. The former-is a flame lamp con- 
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structed for a current of 6 to 15 amperes, and the latter a Midget 
flame lamp, the sizes obtainable being 4, 5, or 6 amperes. In the 
4-ampere flame lamp only 200 watts are absorbed as against 
500 watts in the case of an ordinary enclosed arc lamp. This list 
includes spares, ornamental brackets, pillars, winches, weight- 


Еа. 55.—BurkHEAD FITTING. 


relieving contacts, &c., and throughout is replete with code words, 
weights and sizes, which should make the list of great convenience 
for the export as well as the home trade. 

Ship and Engineering Fittings, Catalogue 563.—' This is a fine 
quarto catalogue of fittings suitable for ships, mills, trams, railway 
carriages, and thelike. Every description of cast-iron fittings is 
included. These are followed by brass and electro-plate ship 
fittings suitable for bulk-heads, ’tween-decks, cabins, saloons, cargo 
hatches, and the like. Fig. 55 shows a bulk-head fitting with 
massive cover suitable for closing when the hole is filled with 
cargo. A complete selection of tramway and railway carriage 


Еа. 56.—HAILWAYX 
CARRIAGE BRACKET WITH! 
SWITCH. 


Fig. 57.— A Two-LiaHT RADIATOR 
(VERITYS). 


fittings is included suitable for all types of cars. We note in the 
list a neat tramway roof fitting, and in fig. 56 a small bracket com- 
plete with switeh for railway carriages. 

“ Aston” Radiator, Catalogue 567.—In addition to their most 
successful designs of last year, Messrs. Veritys have added several 
new and attractive designs of lamp radiators and also a complete 
range of wire-wound radiators. Fig. 57 shows a new design of 
two-lamp radiator for small rooms, offices, &c. А “ Fan” type 
radiator for drawing rooms, &., is also shown in the list, this 
and all other designs being listed in several different finishes. 
Fig. 58 showsone of the firm's wire-wound radiators. It is thought 
that for many purposes this type may supersede the radiant type, for 
it is claimed by the makers that, although the efficiency is approxi- 
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mately the same, the wire-wound radiator is more successful in 
establishing a current of air, cold air being fed in at the bottom and 
passing out thoroughly warmed at the top. For this reason it is held 
that a resistance type radiator will warm a room more rapidly than 


Fic. 58.—A Verity WiRE-WOUND RADIATOR. 


the radiant type, though, of course, it lacks the cheerful and glowing 
appearance of the latter. The wire-wound type is specially advocated 
for halls and for use on shipboard. Renewals which, however, 
are not frequently required, are all interchangeable and can 
be readily inserted in their places, 


Westinghouse Lamps. 


The British WestTINGHOUSE Co., of Trafford Park, have con- 
siderably extended their detail and supply department, in which 
are now included several interesting lighting specialties. 

The Westinghouse tungsten filament lamp (fig. 59) is one of the 
metal filament lamps which threaten to become important com- 
petitors of the ordinary carbon-filament type. It is suitable for 
A.C. OF D.C. circuits, and has the same length of life in either case. 


Fia. 59.— Fia. 60.—CooPER-HEgwrrT MERCURY VAPOUR 
WESTINGHOUSE LAMP FOR OUTDOOR SÉRVICE. | 
TUNGSTEN 
LAMP. 


‘Lhe advantages claimed for this lamp are a high average efficiency 
of one watt per candle-power, and a minimum life of 1,000 hours. 
As compared with the carbon-incandescent type, its efficiency is 
nearly 34 times greater, and its power consumption less than one- 
third. For equal candle-power it is claimed to give an economy 
greater by 70 per cent., while its light is also of purer colour and the 
heat radiated is 70 per cent. lower. As before mentioned, the life 
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of the Westinghouse tungsten lamp, , the period during which 
the candle-power does not decrease more than 20 per cent., is 1,000 
hours, but this, we are informed, can only be taken as a minimum 
figure, as users allege that in many cases the life has proved con- 
siderably greater. The Westinghouse Co. supply this lamp for 
single lighting in sizes of from 20 to 100 candle-power for 50 to 
125 volt circuits. It is also adapted for series lighting. 

The Cooper-Hewitt mercury-vapour lamp is already well known 
to our readers and calls for no further description. We understand, 
however, that the lamp is now supplied by the Westinghouse Co. 
for either hand. or automatic tilting. In the automatic type the 
the tilting is performed by means of asolenoidal electromagnet and 
plunger. An automatic lamp for indoor service is shown in fig. 61 
and one for outdoor service in fig. 60. 

Flame and enclosed arc lamps for л.с. and p.c. circuits constitute 
a large part of the lighting business of the Westinghouse Co. Fig. 62 
shows the Westinghouse r.c. flame-arc type. The lamp is of the 
brake-wheel class, and has a shunt and a series solenoid which act 
on cores suspended from the ends of a rocker. When the lamp is 
out of circuit, the tips of the carbons are apart, and they are only 


Fic. 61.—CooPrER-HEgwi:T Lamp 
FOR INDOOR USE. 


Еа. 62.—\VESTINGHOUSE 
FLAME Laur. 


struck by the action of the shunt coil at the instant the circuit is 
closed. The carbon tips pass through two holes in the lower 
part of the lamp, one of these holes being in a movable plate, 
which is actuated, through a crank and levers, by a rocker upon 
which is mounted one of the contacts of the automatic switch. When 
the current is switched on, the movable plate slides inwards and 
draws the tips of the carbons togetuer. The main circuit being thus 
established, the series coil tilts the rocker in the reverse direction, 
the plate is moved outwards, and the arc struck. The lamps have 
both horizontal and vertical feed, and are made for burning from 
16 to 18 hours. 

The company are also introducing a special double-carbon flame 
arc lamp for burning from 36 to 40 hours. The main advantage of 
the long-burning type is based upon the small attention necessary, 
as it burns considerably longer without re-carboning than the 
ordinary lamp. 


Electric Sign Letters. 
" Luciole" is the name given to an illuminated sign letter which 


is made of glass, and in colour and appearance is like snow ice. 
It has a full rounded surface with bevelled terminals to all ends, 


Fic. 63.—“ LUCIOLE” ELECTRIC SIGN LETTERS. 


so that by daylight it is well seen as it reflects the light at every 
angle, and altogether it is claimed tohave a pleasing and unique effect. 
Its under surface is hollow, and the curves are such that a single 
5-с.р. lamp is found to be sufficient to thoroughly illuminate every 


portion of an 8-in. letter, while only two of 5-c.P. are needed up to 
12 in., and three from 12 to 16-in. letters. This is claimed 
by the makers to represent perhaps the greatest saving of 
current that has yet been introduced since illuminated letters have 
come into use. In the system of mounting, the lamp and holder 
are completely covered by the letter, so that there is no glare or 
shadow, and the entire depth of letter and sign-box need not 
exceed 5 in. 

The rounded face of the letter only appears above the face plate, 
and it is said that the sign may thus be read at a much greater angle 
than with the ordinary facia or flush sign, or any front illuminated 
letter. Letters may be changed and new words produced without 
altering the lamps or in any way interfering with the focus of the 
light rays. The letters are made in 6 in., 8 in., 10 in., 12 in. and 
16 in., and we learn that thousands of the signs are to be seen all over 
Paris, and some most effective, and at the same time, inexpensive 
examples have been supplied for a number of hotels and com- 
mercial houses in England by Messrs. Krurka & JACOBY, 
of 61 and 62, Watling Street, E.C., who are the sole agents for 
Great Britain and the Colonies. 


Induced-Draught Stoves. 


Messrs. О. C. HawkKEs, LIp., of 69 and 70, Aldersgate Street, 
London, E.C., have made a special study of electric heating, and 
their latest catalogue of electric stoves contains numerous 
artistically-finished devices of this kind. 

Special stress is laid on their patent induced-draught electric 


Fic. 64.—ComMBINED CoNvECTOR AND RADIATOR STOVE. 


stoves, which are designed as air heaters, and rely upon the 
circulation of the air through the stove for their efficiency. The 
temperature inside this type of stove is over 600° F., which is more 


Fic. 65.—CoMBINED CONVECTOR AND RADIATOR STOVB. 


than enough to destroy bacterial life, and it is, therefore, efficient as 
a steriliser. A combination of the convector and radiator types of 
stove has recently been introduced by Messrs. Hawkes, of which two 
examples are illustrated herewith, figs. GA and 65. Thesestoves provide 
for both direct and indirect heating ; fig. 64 is in hand-wrought black 
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iron, with polished steel legs and ornaments, while fig. 65, similarly 
finished, has copper fittings. ; 

Among other specialities may be mentioned ship stoves, garage 
heaters, these being recommended on account of their safety, 
meters for stoves, &c. 


Electric Signs. 


To those who have studied the question, it is conclusively evident 
that the electric sign has come to stay. Of course, there are signs 
and signs ; a good novel sign almost does its own talking, and for 


Fia. 67. 


this reason it is well worth studying the matter closely, so as to 
ensure the adoption of the most suitable type under the given 
conditions. 

In Messrs. HawkeEs’s very complete list of electric signs many 
excellent devices are portrayed, including interchangeable and 


Fic. 69 


crystalline letter and flash signs. One of the most adaptable of 
these signs is built up of interchangeable gilt wood letters, which 
sre outlined by, preferably, low candle-power incandescent lamps. 
The latter are wired complete with lamp-holders (the lamps being 
wired in parallel) and are arranged to clip on to a bar iron frame. 


Several types of lamp-holder have been devised for the above and 
other signs; type A, of which two views are given in figs. 66 and 67, 


consists of a porcelain body which is countersunk into the wood 


letter at the back, so as to come approximately flush with the front 
surface. The metal terminals are substantially constructed to facili- 
tate easy wiring. 

Type B lamp-holder (figs. 68 and 69) is specially designed for 
temporary wiring for movable letter signs, wood and metal being 
employed in such a manner asto secure safety and cheapness. "These 
holders are designed to slide along fixed wires. A further C type 


lamp-holder, also illustrated (fig.70), has been specially designed for 
the interiors of signs. 


It consists of a porcelain base with a metal 


socket and spring contacts, and the lamps are placed in a horizontal 
position with no loss of space. This arrangement obviates the use 
of tubular lamps. 

Messrs. Hawkes stock lamps for outlining wood letters of 2 С.Р., 
and also supply vitreous or tinned-capped lamps, in order to with- 
stand the corrosive action of smoky atmospheres. 


Kryptol Heating Apparatus. 


Messrs. W. F. Dennis & Co. have opened a showroom at their 
premises at 49, Queen Victoria Street, London, E.C., forthe display 
of a variety of electric heating apparatus manufactured on the 
Kryptol system. As doubtless many of our readers. are aware, 
Kryptol is a. granular resistance material, which, intercalated 


Fic. 71.— NORMAL CASE OF KRYPTOL CARTRIDGES. 


in an electric circuit, becomes hot and produces a temperature 
easily regulated and capable of exceeding 2,500°. The apparatus 
is filled, or stone or enamel plates are powdered with it, and 
according to the thickness of the layer of Kryptol and the intensity 
of the current employed, the desired temperature can be obtained ; 
different temperatures can also be obtained in different places on 
one and the same surface. The material must be laid on without 
compressing it. It isstated to retain the heat well, rendering it 
unnecessary to use the electric current continuously for large appa- 
ratus. Among the advantages claimed is the avoidance of the use 
of resistance wire and metal plate», ко that the heating mass cannot 
deteriorate, and costly repairs are thus dispensed with. The 
heating mass being composed of Kryptol granules only, can be 
replaced by anyone. Continuous or alternating current may be 
used. 

A Kryptol electric stove or heater is made up as follows: (1) The 
case or frame for holding the Kryptol cartridges; (2) the Kryptol 
cartridges, which are special crystal tubes, closed at each extremity 


by metal capsules, which serve, at the same time, as electrodes; (3) 
the exterior cover, which can be made to suit the taste of the 
purchaser. 

Fig. 71 represents a normal type of case furnished with these 
cartridges. The number of cartridges varies, and is calculated 
according to the size of the rooms to be warmed. 

A minimum life of 3,000 hours for each Kryptol cartridge is 
guaranteed by the makers. 

In fig. 72 we illustrate the loose Kryptol hot-plate, which can be 
used for a pressure of 250 volts and without a rheostat. 
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The consumption of current varies from 600 to 1,500 watts, 
according to the temperature desired. 

The material is spread in а fine layer of from 4 to 1 centimetre 
(less than 4 in.) of thickness between the two electrodes. Non- 
insulated receivers, such as iron pots, can be placed directly on 
the bed of Kryptol, but it is preferable to use glass, quartz, or 
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Fic. 73.—CRUCIBLE OVEN. 


enamelled vessels. If the liquid in the vessel boils over, the 
working of the apparatus will not be impaired. 

NM The temperature and consumption of the current can be 
regulated by the disposition of the layer of Kryptol. This 
apparatus is intended for laboratories, and for works and factories 
but not for domestic purposes. 
2 Fig. 73 shows a crucible oven. The crucibles are constructed of 
the best refractory earthenware, or porcelain. It is, neverthelese, 
recognised that there does not exist refractory earthenware, or 
porcelain, able to support for long the influence of the high 
temperature obtained by the electric current. This has led the 
makers to seek to replace the refractory products generally 
employed by another superior product, namely, quartz (Si О?). 
The manufacture of small articles in quartz has been known 


Fic. 74.—CaAnTRIDGE Hor- PLATE FOR Low TEMPERATURES. 


for some time, but the cost was so high that it was quite 
the exception for it to be used in laboratories. Mufies, 
crucibles, tubes, &c., are now made of cast quartz, the cost, having 
regard to the exceptional qualities which characterise this product 
being very reasonable. These mufiles, crucibles and tubes in 
cast quartz, have the property of being insensible to the sudden 
variations of temperature. They are very. difficult to melt, are 
proof against acids, and resist satisfactorily the action of Kryptol. 
It is also stated that in all temperatures they are but slightly 
permeable to gas. 

Fig. 47 represents the Kryptol cartridge hot-plate for low 
temperatures. The temperature on the top of these is generally 
only about 60-70? Centigrades. Thiscan be still further diminished 
by removing a certain number of cartridges (1 for 110 volts or 
2 for 220 volts). The lids are made of red copper or of nickelled 
brass; for the small machines they are of pure nickel. The 
cartridges are in 10 in. and 13 in. lengths. 


New Method of Wiring Portable Lamps, &c. 


In the case of portable apparatus the risk of a failure or leak on 
the lamp-holder is always enhanced owing to the rough usage to 
which the flexible connection is subjected, and unless this is 
sufficiently protected it has to be frequently renewed. With the 
ordinary cast-iron pattern of hand lamp, in the event of a leak the 
handle becomes alive, so that the user may possibly be subjected 
to at least an unpleasant shock. The most satisfactory way to 
obviate this is to earth the hand lamp itself by putting it in direct 


metallic contact with the conduit run, and to facilitate this, MESSRS- 
SIMPLEX Conpuits, Lro., have introduced a special form of wall 
Socket and connecting piece for use with metallic flexible tubing 


Fig. 78.— ANTIQUE COPPER HALL LANTERN. 


(fig. 75). The illustration (fig. 76) shows the method of taking the 

connection from an ordinary inspection box provided with a porce- 

lain interior. It will be seen that this has the double effect of 

providing a protection for the flexible wire—a decided advantage 

in workshop installations—and also earths the lamp-bolder and 

hand lamp by making it electrically continuous with the main 
H 
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conduit run. In the event of it being desired to employ the ordinary 
type of workshop socket, a special plug is made, fitted with a con- 
nector, as shown in fig. 77. 

Full prices and particulars of connectors and tubing will be 
found in the company’s current catalogue. 

Messrs. Simplex Conduits, Ltd., are now making a number of 
electric light fixtures in polished or bronzed brass and copper or in 
oxidised silver. The illustration (fig. 78) shows one of their No. 9,163 
types of hall or porch lanterns in antique copper, which is fitted 
with ambetti glass or real horn. 


Illuminations at the White City, Manchester. 


The IMPERIAL LIGHTING Co., of 13, Gate Street, Holborn, W.C., 
to whose installation at the Irish International Exhibition, on 
the “ Fairyland " system of illumination we recently referred, have 
also carried out for Messrs. W. P. Theerman & Co., elec 
trical contractors, all the electrical illuminations, interior and 
exterior, for the “ White City " at the Botanical Gardens at Man- 
chester, comprising, up to the present, over 30,000 lights. We 
understand that the whole of this installation, including plant, was 
fitted up and ready for lighting in six weeks, which is believed 
by the above company to constitute a record. 

The “ Fairyland” strip was apportioned as follows :—Interior 
illuminations of the buildings, 10,000 16-c P. lamps with bayonet 
holders ; exterior illuminations of the buildings, 20,000 5 and 8-c P. 
lamps with watertight holders. 

For previous exhibitions and similar temporary lighting jobs it 
was not found necessary to have an absolutely watertight system, 
as the lamps could generally be so placed so as to hang downwards, 
besides which it is generally in use for a few months only, or during 
the summer, but in this case all the exterior illuminations will 
remain in position for a number of years, and it was, therefore, 
essential that a system of lighting impervious to rain, moisture and 
general atmospheric conditions should be employed. Anybody 
a^quainted with the usual weather conditions prevailing in Cotton- 
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The “ Metalik Lamp. 


Messrs. G. M. Boppy & Co., of 18, Newington, Liverpool, are 
putting a metallic filament lamp (fig. 80) on the market, for whichthey 
claim a high efficiency, taking only 1:2 watts per C.P., and a useful 


Fic. 80.—TuHE “METALIK” LAMP. 
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Еа. 79.—FatRYLAND ILLUMINATIONS AT THE WHITE CITY. 


opolis will, therefore, realise that this was about as severe a test as 
could be devised. 

By the beginning of next year additional buildings will be 
erected, when another 30,000 lights will be installed. 

The consulting engineers were Messrs. Lacy, Sillar & Leigh. 


Sperryn Tumbler Switches. 


MESSRS. SPERRYN & Co., LTD., of Birmingham, are introducing 
a new two-way tumbler switch of simple design. It consists of a 
porcelain base with four terminals and spring contacts eq ui-distantly 
arranged in the inner circumference. The dolly forms the upper 
part of a double-ended lever, the lower end carrying an insulated 
bridge piece. A pair of little rollers are attached to the lever and 
run on a specially shaped spring, which imparts a sharp make-and- 
break action to the switch. The device is substantially and well 
constructed. 


life of 1,000 hours. It is claimed togive a pure white light—the 
nearest approach to daylight—and to burn with equal success on 
either alternating or direct current. The name of the lamp is the 
" Metalik.” 


Mercury Vapour Lamps. 


The accompanying illustrations show two out of several types of 
mercury vapour lamps that are being introduced by MESSRS. 
IsENTHAL & Co., of 85, Mortimer Street, W. These lamps are 
provided with incandescent lamps and relays, as shown; on closing 
the switch controlling the lamp, the incandescent lamps at once 
light up; the mercury vapour tube is then tilted by the pendant 
chain, and directly the vapour lamp lights up, the incandescsnt 
lamps are cut out by the relay in the casing at the top. Fig. 82 
shows the M type, a workshop lamp, and fig. 81 the N type, an out- 
door lamp. Amongst other types are photographic lamps, and a 
submersible lamp which is used on the Continent for chemical pro- 
cesses, advantage being taken of the ultra-violet rays. The effi- 
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ciency of the mercury vapour lamp for photographic purposes has 
recently been questioned by some of our correspondents; on the 


Fic. 81.—N-T ype Fig. 82.—M-Typz WORKSHOP Lamp 
OUTDOOR Lamp wiTH RELAY. WITH RELAY. 


other hand, we are informed that they are being supplied to photo- 
graphers in great numbers, and that uniform satisfaction has been 
reported on all hands. The only purpose for which the mercury 
lamp is unsuitable is blue-printing. 


Fic. 83.— McGrocH D.P, FUSES. 


McGeoch’s Switch Manufactures. 


Messrs. W. McGeocu & Co., LTD., of 28, West Campbell Street, 
Glasgow, are bringing their gas-tight switches and fuses before the 
trade in a new illustrated and priced leaflet just issued. These 
devices have been specially designed for colliery work and for use 
in exposed situations. The switch is of strong mechanical design 
to stand rough usage. The blade is claimed to break simultaneously 
from both contacts and to be dead in the “off ” position. The sizes 
listed are for 15, 25, 50 and 100 amperes (600 volts). We give an illus- 
tration (fig. 83) of the double-pole fuses, which are included for the 
same sizes. We also illustrate (fig. 84) one of the firm's " Warwick ™ 
fuseboards for electric crane. This represents their standard type 
of switchboard, specially designed for this purpose, it consists of 
double pole A. B.“ switch and fuse, branch fuses milled head 
pattern, gravity amperemeter, spring controlled, pilot lamp 
bracket, with holder, all mounted on enamelled slates, with teak 
battens. The fixing holes are bushed with ebonite, and there 
is supplied a strong portable hand lamp with switch fuse plug and 
10 yds. of workshop flexible. Among the firm's other specialties 
may be named a crane knock-off switch which is specially designed 
for use with overhead cranes to prevent the crane over-running a 
given point. It is mounted on a cast-iron frame with perforat ad 
sheet-iron backing, and switches are fitted with strong box spring 
release. They also make the Warwick” double-pole power fuse- 
boards suitable for 500-volt circuits (specially designed for use on 


power circuits) mounted on enamel slate slabs with bushed holes, 
with slate fillet and front connections, ina polished teak case. The 
" Warwick" removable fuse carriers are mounted on porcelain 
handles, so that fuses can be removed without shock to the operator. 
Cast-iron cases can be supplied either with holes bushed for cables 
or tapped for metal conduit. The firm also manufactures a line of 
marine distributing switchboards for ship installations, with com- 
bined single-pole switch and fuseboard for concentric or single 
wiring, and for carrying a capacity of eight amperes per way. 
Within the next week or so Messrs. McGeoch will issue a catalogue 
of their latest patterns of ship’s electric fittings, which will include 
all the principal types, and specially designed fittings suitable for 
public rooms and for private cabins. This catalogue will also con- 
tain most of the patterns of Admiralty electric lighting and bell 
material for warships, besides containing various selections of 


Newel figures, &c , for every class of ship work. 


Fic. 84.—WARWICK CRANE ELECTRIC FUSEBOARDS. 
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Electric Buffing Machine. 


In fig. 85 we show a handy and reliable buffing machine suitable 
for watchmakers, jewellers, silversmiths, brass-finishers, and hotel 
proprietors, &c. It is manufactured in two sizes by Messrs. ELEC- 
TROMOTORS, Lro., Openshaw, Manchester—one suitable for silver or 
electroplate ware, and one for less fine metals, such as brass work, 
cycle fittings, &c. Two buffs are supplied with each set, a hard 


Fic. 85.— ELECTRIC BUFFING MACHINE. 


cleaning buff and a soft, fine polishing buff. For jewellers’ work, 
however, special brushes can be supplied instead of the buffs. The 
machine is self-contained, and includes a starting switch. The 
power developed by these machines is respectively } H.P. 
and 4 Н.Р. 


Electric Horse-Clipper. 


The latest adjunct to the stable is the electrically-driven horse- 
clipper, an illustration of which is shown in fig. 86. This machine 
also is manufactured by ELEcTROMOTORS, LTD, of Openshaw, and 
consists of a specially-designed totally-enclosed dust-proof motor 
suitable for hanging on a beam. It is fitted with a flexible shaft 


Fia. 86.- ELECTRIC CLIPPER. 


in an outer cover, which enables the clipper to be easily manipulated 
on the work. The clipper head is provided with detachable plates. 
Separate plates can be supplied suitable for sheep shearing. With 
this type of clipping machine it is possible for a man to clip a 
horse completely in 30 minutes. 


Tool-Motors and Dynamos. 


Messrs. Wricut & Woop, LTD., of Century Works, Halifax, 
have for some years devoted special attention to machine tool 
driving, they being in the centre of a large tool-producing district. 
The development of the variable speed motor for lathes, drills, &c., 
has produced a tool without belts, cones and almost without gears, 


a ч 


Fic. 87.—VARIABLE-SPEED D.c. MOTOR. 


and the firm have successfully met the demand for such a motor 
by putting on the market a complete series from 2 H.P. upwards, 
with speed variation of 2toland3to 1. Higher speed variations 
can be obtained, but such are not often required. We show one 
of these motors (fig. 87), and we also illustrate their standard type of 
induction motor, single or polyphase type, with squirrel cage or 
slip-ring rotors, a line of which they are manufacturing up to 
25 н.р. (fig. 88). Special attention is given to efficient ventilation, this 
being so important in order to ensure successfal running. The 
slip-ring type is fitted with double carbon brushes, and is rever- 
sible. Other lines which are of interest to power users are their 


Pd 
- 2 
е’ 


Fic. 88.—INDUCTION MOTOR. 


standard four-pole protected type dynamos and motors. These 
are being manufactured in sizes from 4 H.P. upto 25 н.р. In larger 
sizes than 25 н.р. an open type of dynamo or motor is considered 
desirable both for cool running and greater accessibility. The illus- 
tration, fig. 89, shows the firm's latest type of four-pole open type 
dynamo, with steel frame and three bearings, for belt drive. The 
armatures are former-wound, with balancing connections to ensure 
perfect commutation. n 

Another speciality recently put on the market by Messrs. Wright 
and Wood is a series of electric polishing lathes suitable for 
jewellers, brass-finishers, and light polishing trade, and having а 


Fic. 89.— BRLT-DnIVEN DYNAMO. 


polishing buff at each end. The motor is started by a small handle 
at the top, the starting switch and resistance being contained in 
the motor case. A special feature of the design is that the whole 
apparatus is impervious to the dust produced by polishing, and all 
the parts are made as simple as possible, 


Small Power Machines. 


Some of the special lines of the SMALL POWER DYNAMO AND 
Moror Co, of Old Lane, Openshaw, Manchester, are here shown. 
Fig. 90 represents their a c. to p.c. transformer, which comprises an 
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Fia. 90.—4.C.-D.C. TRANSFORMER. 
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A. c. motor coupled to a D.c. generator mounted upon а common bed- 
plate. The machines are stated to be strongly and substantially 
built, and they can be supplied for any voltage and periodicity, 
and with various outputs at the generator end. The prices are 
claimed to be exceedingly low for a high-quality machine. In 


Fic. 91.—р.с. ROTARY TRANSFORMER. 


fig. 91 is shown the p.c. transformer, which is similar to the above, 
but for use on p.c. supply mains, while fig. 92 depicts the firm's D.C. 
motor which is wound for any voltage from 100 to 250 volts. The 


Fic. 92 — p. C. Moros. 


same carcase is wound for small dynamos of any voltage from 4 to 
250 with any suitable range of amperage. Price lists of either or 
all of these manufactures will be forwarded on application. 


Silent Electric Organ-Blower. 


The accompanying illustration, fig. 93, shows a simple organ- 
blowing apparatus which is made by the KriwxETIC-SwANTON Oo., 
Lrp., of Lincoln, the makers of the Kinetic" blower. The 
* Aeromotor," as it is called, is of the centrifugal fan type, driven 


Fic. 93. —“ AEROMOTOR " OnGAN-BLOWER. 


directly by a small electric motor, and the special feature of the 
apparatus is its silent running, a quality which, it is stated, has 
hitherto been unattained. Тһе means by which this result is 
secured is not explained, but is described as extremely simple. 


Electric Capstans. 


Messrs. MoNTE-CaLLOw & Co, of Ipswich, have recently intro- 
duced to the English market a series of electric capstans, of French 
origin, of which more than 300 are in. daily use on the 
Northern Railway of France alone. The capstans are both direct- 
acting and geared, and are suited to either direct or alternating- 
current circuits. 

In both types of machine the supporting platform, with the 
capstan head above and motor below, swings on trunnions and can 


be rotated with a view to bringing the motor (and gearing, where 
it is employed) into a convenient position for inspection. The 
starting switch is situated in a small box casting, which projects 
from the side of the main casting. o0 

In the case of the direct-current direct-acting type of capstan, 
the motor armature revolves in an eight-pole field, four of the field 
coils being shunt and four series. By varying the field connections, 
starting pulls of 1,300 or 2,240 lb. and working pulls of 900 or 
1,760 1b. respectively can be obtained. The total absence of gearing 
allows this capstan head to Le used аз an intermediate live post, 
and to reverse without dimage to itself or the operator. 
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Fic. 94.—ELECTkIO CAPSTAN. 


Where geared capstans are preferred, the armature spindle of 
the motor is extended to the top of the capstan head and revolves 
independently in bearings. A spur wheel on the spindle engages 
two intermediate wheels, whicb, in turn, engage an internally 
geared wheel fitted to the underside of the head. 

The speed reduction is 6 to 1; this ratio allows the head to run 
free when the truck overruns the capstan, thus avoiding shocks to 
the rope or machine. 

The capstan will automatically stop with a pull of 1 ton; the 
motors of the direct-acting type can remain stationary, if pulled up 
by the load, for 10 minutes without damage. The starter or con- 
troller consists simply of a р.р. quick-break knife switch fitted 
iene magnetic blow-out, and actuated by a spring-controlled foot 
pedal. 

The maintenance of these capstans is stated to be very small, and 
their utility can be judged from the fact that many of them have 
been in daily use for the past 19 years. 


Screws and Terminals, &c., for Electrical Work. 


Messrs. Davis & Timmuss, LTD., whose name ranks among the 
oldest in the electrical industry of this country by reason of their 
deer ei work in screws and terminals and so forth, now devote 
the whole of their York Road, King's Cross, premises to office work 


Fig. 95.—CABLE CONNECTOR AND SOCKET. 


exclusively. All manufacturing operations are carried on af 
the works which were recently erected at Wood Green; these 
are now in full running order, and are electrically driven 
throughout. The icstallation consists of a Dowson gas producer 
plant, and a Westinghouse gas-engine-driven set of about 
150 nominal H.P. By the aid of this electrical plant and with a 
greatly extended works accommodation the firm has far greater 
facilities for the prompt handling of orders for screws, nuts, ter- 
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minals, bolts, studs, contacts, plungers, &c. A few of their latest 
lines we show in the accompanying illustrations, and it may be 
added that these and similar articles are stocked in practically end- 


Fic. 96.— TERMINALS. 


less variety to suit the requirements of central elcctric lighting 
stations and the electrical trade generally. 

The firm has a new catalogue in course of preparation, and this 
will appear in the course of a few months. 


Electric Power in a Paint Works. 


An installation of electric motors has recently been fitted by 
Messrs. THE LANGpDON-Davyies Motor Co, LTD., of Southwark 
Works, Deverell Street, S.E., in the factory of the Suter Hartmann 
and Rahtjems Composition Co., Ltd., Silvertown, which is of 
special interest, because, owing to the presence of explosive gases 
in the works, the whole of the motors, lamps, switches and fuses 
had to be enclosed in gas-tight casings. Power is supplied from 
the mains of the Poplar Borough Council, at 220-220 volts р c., and 
is brought into the works by steel-armoured rubber-insulated 
cables, cleated to the walls. The main switchboard is of marble 
slabs in an iron framework, with teak facings, and the main 
switches are of the Berry enclosed switch-fuse type, operated from 
: the front of the board by pull-rods and levers; fig. 98 shows the 
back of the switchboard. 

The lighting and power cables are enclosed in steel conduit, and 
the lamps, of which there are 250, are double-enclosed to prevent 
access of gas. 

The motors are completely enclosed, as shown in fig. 99, which 
represents a 35-H.r. motor driving mixing machinery, and they are 
‘controlled from separate switchboards, one of which is illustrated 
in fig. 97. 

The whole of the switchgear is enclosed gas-tight ; it consists cf 
main switch and fuses and field regulator, mounted on a slate slab, 
with the motor starter below, stuffing boxes being provided where 
cables and spindles pass through the casing to exclude gas. 
Besides the main machines, which are driven in groups, a 3-ton 
hoist is driven by a 17-n.P. motor, and various small machines in 
the laboratories are motor-driven. Fig. 100 shows a set of paint 
mills, mixers, &c., driven by belt from a motor. 
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Fia. 97.—MoToR-8STARTING PANEL Fic. 100.—Moror-DRIVEN Paint MILLS. 
WITH Gas TIGHT SWITCHGEAR. | 
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Batley’s Air Compressor. 


In fig. 101 we show a Köster“ air compressor of the vertical 
single-stage type, driven direct by an electromotor, as supplied by 
Messrs. W. Н. ВАпЕҮ & Co, LTD., Salford, Manchester. It is 
said to be the smallest direct motor-driven machine of the type 
made, and it is capable of delivering 12 cb. ft. of free air a minute, 
and compressing it to 90 lb. per sq. іп. It is suitable for operating 
compressed-air brakes on electric trains, also for cleaning dynamos, 
Ko., in power stations, and many other purposes where extreme 
compactness and portability are required. It is fitted with the 
“ Köster” patent piston-valve gear, which enables it to run 


Fig. 101.—KosTER AIR COMPRESSOR. 


smoothly and efficiently at a speed of 1,000 в.р.м. The motor and 
compressor are mounted on one bedplate. 


Tapping Machine. 


A handy machine for tapping small holes, called the ' Rapid " 
thread-cutting machine, has been marketed by Messrs. G. STRAUS 
AND Co., LTD., of 211, Upper Thames Street, Е.С. Fig. 102 shows 
the smallest size (type G.S.); larger sizes are also made. The 
machine illustrated is suitable for tapping holes up to }-in. 


Fic. 102.—“ RAPID" TüREAD-CurriNG MACHINE. 


diameter, the drilled pieces to be tapped being simply held against 
the tool by hand, without mechanical feed. The pressure brings 


the spindle carrying the tap into gear with the driving mechanism, 
thus starting the operation; directly the tap has entered far 
enough, the work is gently drawn backwards, when the tap stops, 
starts in the reverse direction at double speed, and is quickly 
withdrawn from the hole. As the reversing is automatic, both 
hands may be used to hold the work. To prevent injury to the 
tap when it is short, or when the hole is not bored through, an 
adjustable collar is provided which limits the travel; when the 
work meets this collar, the spindle reverses automatically. The 
machine can also be used for cutting outside threads, a die-holder 
being wd eva for this purpose. Larger machines are made, with 
additional devices for centring the work and holding it truly 
vertical, for sizes up to 4-in. diameter. 


Besides these machines, Messrs. Straus are agents for the Weinert 
arc lamps and the Fafnir petrol engines, both of which have been 
described in our columns; and they have recently taken up the 
wolfram metallic filament lamp, which has a useful life of 1,000 
hours, and an efficiency stated at 1 watt per candle, and is suitable 
for alternating current as well as direct. 


Howard Asphalt Troughing. 


Although nothing really new can be said of this unique method 
of cable laying, its continued popularity, as shown by the lengthy 
list of users, is ample evidence of its success. 

The system is based on one insulating materia! throughout :— 
Bitumen asphalt trough and cable separators ; bitumen filling ; and 
asphaltic concrete cover. Jointing and bending are simple 
matters ; when laid the troughing affords the best protection against 
electrolytic action, and is perfectly watertight. Owing to its splendid 
insulating properties, it affords an excellent method of relaying 
old rubber cables, which might otherwise be practically useless. 


The“ Cryselco Radiant " Lamp. 


The CnysELCO Co. is manufacturing at its Bedford works a 
metalised carbon filament lamp, which is guaranteed equally satis- 
factory on alternating or direct current. 

A 20-cr. lamp, taking 45 watts, is suitable for pressures of 
100-115 volte, and а 25-c.p. lamp, taking 60 watts, for pressures of 
200-250 volts. The company also supplies the ''Alfamegga," 
" Perfect,” and ‘‘ Cryselco Variable” lamps. 


Statter Time-Lag Relays and Circuit-Breakers, 


The Statter patent time lag, which has been described in our 
pages, has been considerably developed during the last few months. 
It can now be supplied by the SwrrcucEAR Co., Lro., of Newhall 
Street, Birmingham, to fulfil the following conditions:—It can 
give a lag varying from several minutes in the case of small over- 
loads of 15 per cent. or 20 per cent., to action which is so nearly 
instantaneous as to be unmeasureable at overloads of 300 per cent. 
or 400 percent. A modified form will, however, give a lag which, 
varying as in the previous case from several minutes at small over- 
loads, never becomes instantaneous, but always preserves a small 
interval of time, the curve of lag being in this case asymptotic to 


FiG. 103.—SmTATTER Time-LaGc CIRCUIT-BREAKER. 


the axis of overload, a matter of great importance in the case 
of a central station network. The appliance can be fitted to any 
automatic device depending upon solenoidal attraction for its 
operation, and it can also be arranged as a separate relay to operate 
a solenoid. 

Our illustrations show two types of time-lag circuit-breakers which 
have been comparatively recently introduced by the Switchgear Co. 
As in all the circuit-breakers made by this firm, they are of the 
free-handle type, that is to say, it is impossible to hold the breaker 
in on an overload. In the type illustrated in fig. 104 (p. 518), when 
the breaker has been closed the handle is locked in the down 
position, and the breaker can only be tripped by the hand-tripping 
gear. Fig. 104 also shows the Sugden and Rodway patent reverse 
relay, which can be fitted to most ordinary forms of circuit-breaker. 
One of its leading advantages is that it will act properly in the 
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case of a sudden heavy reversal, such as, for instance, would be pro- 
. duced by a switchboard attendant accidentally switching-in a 
standing generator; in most forms of reverse relay the enormous 
rush of current would reverse the polarity of the permanent or 
shunt excited magnet before it had time to move, and consequently 
would fail to trip the circuit. 

In the breaker shown in fig. 103 the reversal of the handle does 
not affect the brush until the handle has passed through a 
considerable arc, at which point it operates the tripping gear. 
These particular breakers have the advantage of lying flat, and are, 
therefore, convenient fór use in cases where it is necessary to box 


Fic. 104.—Crrcuit-BREAKER FITTED WITH REVERSE RELAY. 


the switchgear in. Several of these have been supplied to the 
Admiralty for use in this way. 


High-Efficiency Lighting Units. 


Messrs. C. C. Collins and A. N. Cope, of Columbus, Ohio, in a report 
made at the Ohio Electric Light Association Convention, August 21st, 
gave the results of answers to a number of questions sent out to 
central station companies in the State regarding the use of new high- 
efficiency electric lamps of various kinds. The compilation covers 
answers from 19 companies. The“ flaming” arc lamp is used by 15 
of the 19 companies, but its use is very restricted, being equal to 
only 38 kw. The magnetite lamp is used by two companies for 
street lighting. Its adaptability is shown by the satisfaction 
which it is giving and by the extremely low rates secured by cities 
using it. The Cooper-Hewitt lamp is used by five of the com- 
panies, its use being limited to photograph galleries, printing 
offices and machine shops. No Moore tubes are in use. Twelve 
companies are using the Gem lamp. This lamp seems to be in 
very general use. Two companies are using the tantalum lamp. 
One company is using the tungsten lamp. The Nernst lamp, like 
the Gem, is in very general use, 11 of the 19 companies using it. 
The average number of glowers per lamp is three. The replies 
indicate that we may expect a life from magnetite lamp electrodes 
of 180 hours; from the Gem lamp of 500 to 600 hours, and from 
the Nernst lamp 600 to 700 hours. Seven companies of the 19 are 
using а 3:5-watt carbon filament lamp, due, in the majority of cases, 
to poor regulation of voltage. Every company replying states that 
an increase in revenue has been noticed after introducing high- 
efficiency units. It is very evident that business has been secured 
which could not have been got in any other way. The replies in 
regard to voltage regulation are very vague, and indicate that 
sufficient attention is not being given to this most important factor. 
—Electrical World. 


Sandycroft Electrical Mining Apparatus. 


A few of the specialities of the Sanpycrorr FouN DRY Co., LTD., 
of Chester, which are of particular interest just now, are described 
below. 

“ Hunt” Induction Motors.—Some months ago we published an 
abstract of an I. E. E. paper by Mr. L. J. Hunt, on a new induction 
motor capable of running at various speeds;* the manufacture 
of this motor has been taken up by the Sindycroft Foundry 
Co. Ltd., who find them particularly suitable for colliery 


* ELECTRICAL REVIEW, May 10th, 1907, page 782. 


and mining work, owing to the absence of slip-rings.= The machine 
is built in three types, of which the simplest type has a short- 

circuited rotor without slip-rings, the speed in this case being 
regulated by resistances in the stator windings. Full-load starting 


Fic. 105.— Hunt” VARIABLE-SPEED INDUCTION MOTOR. 


torque is developed with full-load current, and larger torques in 
proportion. Another type has a double-wound rotor with three 
slip-rings, and runs at two speeds without losses in resistances, 
intermediate speeds being obtained by rheostatic regulation. The 
efficiency at both speeds is high, and the power factor is but little 
reduced at the lower speed. This motor develops full-load torque 
with only 0°7 of full-load current, and starts with 1:45 times that 


Fic. 106.—“ DA WES MAGNETIC SEPARATOR, 


torque with full-load current, or double torque with 1°4 times full - 
load current. A third type is made with a change-over switch in 
the stator circuit, giving three speeds with high efficiency. The 
designs have been standardised from 5 to 200 B H.P., at various 
speeds, for 50 and 25 cycles. The accompanying illustration, 
fig. 105, shows one of the * Hunt” motors. 

A special feature of the company’s designs is the low speed 
attainable ; for instance, a three-speed motor for driving an induced 
draught fan is wound for 50 cycles, and gives 25 B. H. p. at 720 R. P. M., 
with proportionately reduced outputs at 480 and 290 B. P. x., these 
speeds corresponding respectively to 8, 12 and 20 poles. Similar 
motors with 20 poles are made down to 10 н.р., and 12-pole 
machines to 5 Н.Р. 2 

Magnetic Separator. An application of electricity to the mining 
and metallurgical industries, which has been developed by the 
company, is a magnetic separator made under the “Dawes” 
patents, and specially designed for fhe separation of complex ores. 
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It has been used successfully, not only for mixtures containing iron 
and steel, but for more feebly magnetic substances, as in the 
separation of certain ores of copper and zinc, tungsten and tin, &c. 
The machine, in its simplest form, consists of a horse-shoe magnet, 
wound for very high magnetic densities. Between the poles of 
this magnet rotates a drum, and above the latter, and with its axis 
at right angles to it, & disk is mounted and driven at a high speed. 
The material to be separated is fed on to the drum, and is carried 
by it between the poles of the magnet. Owing to the arrangement 
of the poles the magnetic material flies up from the drum on to the 
under side of the disk, and is thrown by it into a hopper provided 
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Fig. 108.—SectTIoN or Rock DRILL. 


‘Fig. 111.—Manvin-Saxpycrort ELSCTIC Rock DRILL. 


for. its reception. The non-magnetic material is carried round by 
the drum and deposited in another hopper. A view of the complete 
apparatus is given in fig. 106, page 518. - +4 

Automatic Air-Compressor Switch.—This apparatus, fig. 107, is an 
adaptation of the well-known “ Woolliscroft " liquid starter to the 


Fic. 109.—ComposEnT Parts oF Rock DRILL. 
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Fig. 110.—DIAdRAM OF CONNECTIONS OF GENERATOR, 


automatic control of motor-driven air compressors, and is actuated 
by the variation in air pressure between given limita, so that when 
the pressure in the receiver rises tothe maximum value the current 
is cut off and the motor stopped ; again, when the pressure falls to 
the minimum value the motor is gradually started up. The air 
pressure acts upon a piston in a small cylinder, which is counter- 
balanced by a weighted lever. The movement of this lever opens 
and closes a small carbon contact switch, which energises a solenoid 
when closed. The solenoid in turn acts upon a balanced valve of 
the piston type, which admits air on one or the other side of the 
double-acting cylinder operating the controller. 

The speed of cutting-out resistance is regulated by an improved 
oil dash-pot, and can be set for anything from a few seconds.to a 
few minutes. 

The object of the solenoid is to provide a no-voltage release, so 
that on a failure of the supply the switch retarns to the off position, 
and restarts the motor on the supply being renewed. 

If a no-volt action is not required, the balance piston acts 
directly upon the valve instead of through the agency of the 
solenoid and switch. Owing to the absence of any likelihood of 
sticking, or possibility of burning out, the advantage of the liquid 
switch for automatic work is obvious. ot | 

The switches have been successfully used for air compressors, for 
rock drilling in mines, pneumatic signalling and the charging of 
air reservoirs for the pneumatic braking of tramcars, and can be 
adapted for continuous or alternating-current motors 

Marvin-Sandycroft Electric Rock Drilis.—These drills are of the 
double-solenoid percussive type, and are made to stand the severest 
mining conditions. They are very simple in construction, and can 
be taken apart and reassembled in less than five minutes; as all 
the parts are interchangeable, a broken part can be replaced at the 
working face without the necessity of removing the drill to the 
repair shop, there being no joints to make or glands to pack. 

The drill has but two moving parte, viz , the plunger, a solid steel 
forging reciprocated by the alternate attraction of the two solenoide, 
and the rifled bar which causes the partial rotation of the plunger at 
each upward stroke. 

The coils are enclosed іп a steel case, and insalated by mica only, 
and therefore cannot be burnt out. The wire is of square section, 
and is fed in by a special process, the whole forming a practically 
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solid mass of copper and mica, which is then caulked in a strong 
solid-drawn steel tube. The drill is shown in section in fig. 108, 
and taken to pieces in fig. 109. 

That there has not been a single instance of a coil breaking down 
during the five years that these drills have been in operation in 
this country is sufficient proof of the reliability of this process. 

There are no sliding contacts on the drill, the shifting of the 
current from one coil to another being performed entirely by the 
generator. The machine which supplies current to the drill can either 
be used as a rotary converter or as a generator, but when used asa 


Fic. 112.— GENERATOR USED WITH Rock DRILL. 


rotary converter twice the number of drills can be supplied. This 
machine is one of the S.F. Co.'s standard p.c. generators with 
an extended shaft which carries an arrangement of slip-rings and 
commutators designed and patented by Mr. T. M. Dutton, and 
shown in fig. 110, p. 519. The principal feature of this apparatus 
is that although a four-pole machine is employed, only one cycle 
is produced per revolution. 

In fig. 111 we show one of a number of these drills that are in use 
at the Buxton Lime Firm's Works. The standard generator, illus- 
trated in fig. 112, is used for lighting purposes as well as driving. 


Electrical Pyrometers. 


A complete series of direct-reading pyrometers has recently 
been brought out by Messrs. Crompton & Co., LTD., of Salisbury 
House, London Wall, EC. The principle on which these instru. 
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Fic. 113. —PYyROMETER WITH NICKEL- 
STEEL COUPLE. 


Fic. 114.—SHort PATTERN PYROMETER 
FOR STEAM PIPE. 


ments depend is that of the thermo-electric couple, connected with 
a suitably calibrated indicator of the moving-coil type, no battery 
being required. Fig. 113 shows a complete pyrometer connected up; 
the indicator is also made of the edge-wise type. For temperatures 
up to 1,100" C. the couple is composed of a nickel rod inside а 
steel tube, the two being welded together at one end, and provided 


, COUPLE C 


PROTECTING TUBE 


FURNACE WALL 
Fic. 115.— CONNECTIONS OF NICKEL-STEEL PYROMETER. 


with terminals at the other; for lower temperatures—up to 500^ С. 
—a constantan-copper couple is used. Special forms are made for 
different applications; fig. 113 shows a long pattern, suitable fo 

testing flue gases or furnace gases, while fig. 114 shows a short plug 
pyrometer for screwing into a steam pipe. A portable set is also 
made. Fig. 115 shows the connections; the terminals are marked 
N and s respectively, and the leads are of nickel and steel, so that 
the materials forming the couple are continuous up to the indi- 


FiG. 116.—ScaALE or INDICATING INSTRUMENT. 


cating instrument; very slight insulation is required between 
them. As the cold junction is at the indicator, and is not always 
at the same temperature, it is necessary to provide corrections; 
this has been accomplished by attaching a thermometer to the 
indicator, and constructing the scale in the manner shown in fig. 116. 
The several arcs are calibrated at different temperatures of the 
indicating instrument ranging from 10° to 30° С. in steps of 5° 
and the reading should be taken on that arc which corresponds 
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with the thermometer reading. It will be noticed that the melting 
points of sulphur, aluminium and copper are specially marked on 


Fic. 117.—CasE-HABDENING FURNACE WITH PYROMETER. 


the scale for the purpose of checking the readings. Fig. 117 shows 
the apparatus in use in connection with a case-hardening furnace. 


Drake & Gorham’s Switchgear. 


Messrs. DRAKE & GorHaAmM, LTD., are now busily engaged in 
manufacturing for the trade switchgear of every description at 
Felix Street, Westminster Bridge Road, where their works are 
situated. 

This firm has a number of specialities, amongst these being its 


Fic. 119.—PowEB FusEBOABD. 


square-ended fuses, as shown in fig. 121. These are made with back 
or front connections, and are suitable for voltages up to 600. The 
handles are lined with asbestos tubing, the metal ends being 
eecurely cemented to the porcelain, and the clips are of hard-drawn 


copper and have a large contact surface, thereby reducing any 
heating tendency. 

Fig. 119 shows one of their standard в.р. ре fuseboards, one 
way of 100 amperes capacity and five ways of 50 amperes capacity. 
We understand that the firm has devoted great attention to the 
design of these boards, in order to make them suitable for use 


under the roughest conditions. 


Fig. 118 shows their “ foolproof” battery regulator switch con- 
trolled by two hand-wheels, and a special interlocking arrangement 
is fitted which makes it impossible to reverse the regulating cells 
whilst running the plant when lights are in use. 


Fic. 120.—THRER-PHASE SWITCHBOARD. 


Fic. 121.-—SQUARE-ENDED Fuar. 


The board shown in fig. 120 is one recently manufactured by the tirm 
for a three-phase installation of 500 volts, having mounted upon it 
a triple-pole oil switch, and four of their standard triple-pole quick- 
break knife switches. | | 
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Messrs. Drake & Gorham have laid themselves out to supply 
switchgear of every description to the trade, and as everything is 
made at Felix Street, they guarantee all parts to be interchange- 
. able, which is a great convenience when spares are required. 

In their pamphlet No. 119, particulars are given regarding prices 
of their switchboards, switchgear and accessories, also a table of 
power faseboard prices, and particulars and prices of the Nevile" 
patent automatic accumulator switch. 


Major’s Insulating Varnishes. 


The importance of using only the best of insulating varnishes is 
well known to electrical engineers. In this connection it is 
interesting to note that Messrs. Mason & Co., Ltp, Hull, have, 
after careful chemical and electrical researches under the direction of 
a trained chemical engineer and an electrical engineer, succeeded in 
producing a series of varnishes for which many valuable properties 
are claimed. 

Daring the investigations, it was found that linseed oil varnishes, 
after application to coils, &c., absorbed large quantities of water 
from the atmosphere, in addition to producing the well-known 
* green " in the coils. The results of one test on moisture absorp- 
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Ета. 122.—ABsoRPTION OF MOISTURE BY VARNISH. 


56 

tion are shown in the curve, fig. 122. A large moisture absorption 
necessarily means a low ohmic insulation resistance, but more 
important than this, it produces a low dielectric strength; the 
dielectric strength varying according to the dryness of the insula- 
tion. This is excellently shown in the diagram, fig. 123. In order to 
obtain a varnish free from these defects, experiments, were made 


Varnishes on Linen. 


А. A éried, two months. Baked im stove 32 hrs. at 100° Fah. 
Kept in atmosphere at 60° Fah. one month. then tested. 


B. Same linen, kept in steve at 100° F. for 7 weeks, tested as soon as cold. 
©. Same inen, exposed to atmosphere at 60° F. for 2 weeks. then tested. 
^ n X 


Fig, 123.— EFFECT OF LINSEED OIL ON DIELECTRIC STRENGTH. 


with a view to producing preparations without the use of linseed 
oil in any form; and the result of these experiments was the pro- 
duction of Major’s insulating varnishes. The low moisture absorp- 
tion and constant dielectric strength of these varnishes are shown 
in figs. 122 and 123. . T 


With the object of saving time (at the expense of good materials) 
many quick-drying varnishes have been placed on the market. 
These varnishes, almost without exception, consist of resin, shellac, 
or gums dissolved in methylated spirite, or asphaltum, with cr 
without a small percentage of linseed oil, dissolved in light 
naphtha. As soon as the solvent has thoroughly evaporated from 
these preparations, they rapidly become brittle. This brittleness 
is increased by the high temperatures which the insulation is 
subjected to during the working of the machines, and as a result of 
vibration, expansion and contraction, &c., a very short time suffices 
to reduce the varnish layer to a powder, when it is, of course, quite 
useless as an insulator. In Mesers. Major’s varnishes a material 
which is a thorough insulator has been added, and reduces the 
above defects to a minimum. The result of exposing various makes 
of varnish to high temperatures is shown in fig. 124. 

In order to obtain the best results with Major's insulating varnishes, 
it is necessary to follow closely the directions for use supplied with 
them. It has been found impossible to produce a varnieh possessing 
high qralitiee, without somewhat mcdifying the method of applica- 
tion. In order to produce a certain important physical (not chemical) 
change in the varnish, it is necesssry to bestow care upon the 
stoving operation ; care must be teken to remove all the solvent by 
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Fic. 124.—ErFrEkcT CF Шон TEMPERATURE ON VABNISH. 


efficient stoving, and also to see that a perfect film of varnish is 
obtained on the cotton insulation. Major's varnish dries dust-proof 
in two hours at 60°-70° Е. ; after baking nine hours, it is impervious 
to sulphuric acid and fumes, salt water or mineral lubricating oils. 

We understand that Messrs. Major produce various grades of 
insulating varnish to suit the varying conditions in the winding 
shops. Some of the grades possess special penetrating properties 
and are eminently suitable for impregnating field-magnet coils; in 
others it has been the object to produce elastic surface films 
rapidly. Some are particularly suitable for high-pressure work and 
where high temperatures are encountered, and others for conditions 
where stoving has to be dispensed with. | 

It is also interesting to note that Messrs. Major & Co. have laid 
themselves ont to assist the electrical engineer by making any 
modification in a varnish that he may think necessary, or to make 
insulating materials to specification if required; and it is to be 
hoped that electrical engineers will take advantage of this offer, 
so that improvements in the insulation of electrical machinery 
may be furthered. 


Suction-Gas Plant for Electric Lighting. 


Messrs. E. S. HINDLEY & Sons, of 11, Queen Victoria Street, 
E.C., have brought out a new high-speed multi-cylinder gas engine 
coupled directly to a dynamo, and working in conjunction with a 
suction-gas plant of improved design. The advantages claimed 
for this plant are as follows: — The gas plant may be run con- 
tinuously for 100 to 160 hours without cleaning the fire, while 
delivering gas of good and uniform quality; the high speed of 
the engine reduces the cost of both engine and dynamo, whilst 
giving great steadiness of light and avoiding the loss incurred 
by belt driving ; the engine and. dynamo are mounted on one sub- 
etantial cast-iron base; the lubrication is exceptionally good; a 
centrifugal throttle governor is used, giving steadier running than 
a hit-and-miss governor; the engine can run for hours on light load, 
is well balanced and free from vibration, and has a eilent exhaust ; 
and the floor-space occupied is small, while the outfit is light and 
compact for shipment. ! 155 
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Portable Air-Compressor. 


Р. Messrs. REAVELL & Co.:, Lro., Ranelagh Works, Ipswich, have 
just3issued from the press a new pamphlet (No. C 11), describing 
fully and giving illustrations, both half-tone and line drawing, and 
tabulated lists of sizes of their single, two and three-stage com- 
pressors, also .their unjacketed compressors, vacuum pumps, 
accessories, special machines and pneumatic hoists. . 

The developments of the Reavell type of compressor for elec- 
trical work have been very great, and a large portion of the firm's 
output is now composed of electrically-driven compressors with 
motors for both continuous and alternating currents. They are 


Ignition Gear for Large Gas Engines, 


A reliable ignition gear is of the utmost importance for large gas 
engines, for, though the engine itself may be thoroughly well 
designed and constructed, it will not work satisfactorily unless the 
ignition gear can always be depended upon. 

A new system of electric ignition, specially applicable to gas 
engines employed in electricity generating stations, has recently 
been introduced by the FELTEN & GuILLEAUME-LAHMEYERWEBRKE 
A.-G., of Frankfort-on-Main. The device consists of a contact 
apparatus (fig. 127, 4 and B) which is usually mounted on the cam- 
shaft, and one or more strikers (fig. 128, p. 524) which are attached 


Fic. 125.—REAvELL PoRTABLE AIBR-ÜOMPBESSOB. 


largely used in mining, as well as for pneumatic power in work- 
shops of various kinds. In many other industries also where 
electricity is being adopted asa motive power these compressors 
and vacuum pumps are being increasingly used. 

, Among the pictures in the section devoted to special machines 
is one of a portable electrically-driven compressor on a wagon. 
This portable plant is complete with receiver, starting switch, 
with all necessary connections and panel enclosed in iron case, and 
in addition it has a suction filter which is seen just behind the front 
upright at the right-hand side of the illustration, fig. 125. The 
machine is fitted with an automatic unloading device which 


is seen just above the compressor; this is described in detail in 
the list. 


New Tramcar Switch. 


The HART MaNuracTUBING Co., of 72, Victoria Street, 8.W., 
have recently placed on the market a new type of tramcar switch, 
which appears in fig. 126. This is made S. P., 2-way, 2-circuit 
and 3-circuit, and we understand that it has been largely adopted 
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Fra. 126.—TRAMCAR SWITCH. 


by the car builders throughout the United Kingdom. In addition 
it is used by the L.C.C. on all their tramcars. The claims made 
for it are that it combines great width of break with rapidity of 
action, and all working parte are made of case-hardened and 


tempered steel, contacts of phosphor bronze, and insulation of best 
India sheet mica. 


to the cylinders, and operate on the sparking contacts in their 
interior. 

The method of working may be understood from fig. 129, which 
shows a diagram of connections for the ignition gear of a double- 
acting two-cylinder tandem gas engine. The contact apparatus 
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Fic. 127.—Contact Device РОВ IGNITION GEAR. 


comprises one set of brushes for each combustion chamber, each 
circuit being closed in turn at the right moment. Current then 
flows through the coils of the striker, attracting its armature, and 
through the sparking contacts in the combustion chamber; the 
lever attached to the armature strikes upon the pivoted lever of 
the sparking contacts, thereby interrupting the circuit and causing 
a spark to bridge the separated contacts. The operation of the 
striker is of great importance to the satisfactory working of the 
apparatus, for it is by its action that the igniting spark is produced 
with great certainty at a fixed time, and independently of the 
friction of the moving parts, the force of the blow of the striker 
upon the lever of the sparking contact being sufficiently powerful 
to overcome any friction. 

These ignition gears are standardised for a working pressure of 
65 volte ; thus they may be connected, in series with a suitable 
resistance, to the ordinary lighting supply if this is direct current, 
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or to the exciting circuit if the main generators supply alternating 
current, In either case a battery is necessary to supply the 
requisite current when starting up in the event of all the machines 


Fic. 128.— STRIKER FOB IGNITION Gear. 


being shut down simultaneously. At 65 volts the ignition gear 
requires about 6 amperes, the current flowing, however, only at the 
actual moment of explosion. The battery need, therefore, have 


only a smal! capacity, and can easily supply all the ignition circuite 


with current, «s they are never simultaneously in action. 

The chief advantage of this ignition gear is that with it it is 
impossible for a spark to be produced at the sparking contacts at 
any time other than that for which the brushes on the alip-rings 
are set. A drawback of the single-pole contact makers employed 
in earlier devices of this type, ів that in the event of an earth or а 
breakdown in the insulation between two divisions of the split 
slip-rings of the contact apparatus, current would flow through the 
faulty circuit, thus giving rise to the danger of pre-ignition. The 
employment of a contact-making and breaking apparatus operating 
on both poles removed this danger in the case of the occurrence of 
an earth, but offered no security against a flow of current, and con- 
sequent production of an explosion at the wrong time should the 
insulation of the slip rings break down. 

This danger is completely avoided in the system under discus- 
sion, owing (о the fact that, as shown in fig. 129, the various ignition 
circuits are constantly short-circuited on the slip rings except at 
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Fic. 129.—D1aGRam or CONNECTIONS OF IGNITION GEAR. 


the actual monient during which ignition is to take place. Should 
an earth or breakdown of the insulation arise with this connection, 
it will result in a complete short-circuit, and the protecting fuse 
will be blown. 

On account of the greater certainty of operation resulting there- 
from, it is advisable that two strikers and pairs of sparking con- 
tacts be provided in each combustion chamber. Thus, in the case 
of the diagram here reproduced, eight sets of strikers and sparking 
contacts are shown instead of four. 

As shown in fig. 127, the contact-making apparatus is contained in 
a strong cast-iron housing, which is firmly ecrewed to the main gas 
engine casting. A brush rocker is carried on the front of the 
housing, and may be rotated through an angle of 50° to permit of 
the regulation of the time of ignition. The relative positions of 
the individual sets of brushes may also be regulated within an 
angle of about 10°, as it is desirable that the time of ignition in 
the front and back portions of the cylinders of a double-acting gas 
engine may be differentiated by a fixed angle. In addition to the 
double-pole main switch attached to the lower portion of the 
casing, a double-pole commutating switch for each combustion 
chamber is situated above the brush-rocker spindle, to enable either 
one of the alternative strikers and ignition contacts, or both 
together, to be switched in or out; double-pole fuses are also 
provided in each circuit, and are easily accessible by removing the 
cover of the casing. 

The strikers are also contained in strong casings, from which the 


Sparking 
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levers which perform the actual striking action project.. These 
levers are firmly attache і їо the armatures, which impart a powerful 
impulse to them each time the magnet coils are traversed by a . 
current. 


The **Indespenso? Connector. 


This little device, introduced by Messrs. Warp & GOLDSTONE, 
of Springfield Lane, Salford, is proving of great value for con- 
necting wires to flexible cords in electroliers and fittings. It saves 
jointing, and for temporary connections is to be recommended. 

ts construction is apparent from fig. 130; it will clamp anything 
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Fie. 130.—'' ĪNDESPENSO” CONNECTOR PARTS. 


from a 7/17 cable to a thin flexible, and is made in 1, 2 and 3 ways 
as shown in fig. 131. | 

This firm is also specialising in electric lighting flexible. Ite 
I. E. E. flexible cord is made up with two layers of pure rubber 
insulation having a radial thickness of 20 mils, and is either silk or 
cotton-covered as required. 

The pure rubber-covered flexible is preferred by many to vul- 
canised rubber-covered material, particularly for use on counter- 
weights and switch lamp-holder fittings, as it maintains its normal 
condition far better than the vulcanised rubber flexible. Messrs. 
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Fic. 181.— TWO AND THREE-Way CONNECTORS. 


Ward & Goldstone carry large stocks of flexible, both pure and 
vulcanised rubber-covered, made in five qualities. 


J. H. Holmes & Co.’s Switches and Instruments. 


Mzssns. J. H. Hors & Co., of Portland Road, Newcastle-upon- 
Tyne, are putting a number of lines before the electrical trade just 
now. Fig. 133, p. 525, shows their Admiralty pattern double-pole 
switches in cast-iron watertight boxes. These switches are almost 
identical with tho well-known Holmes-Page patent switches in cast- 
iron boxes, excepting that the box is made watertight by rubber 
packing and screw-down nuts and glands. They are also provided 
with sweating sockets for the cables, and all live parts are mounted 
оп ап approved insulating base. The switches are made in 15, 25, 50, 
100, 200 and 350 amperes sizes. 

Fig. 132 illustrates their projector switch and fuse boxes, which are 
designed to meet the Admiralty requirements. They are made in 
two kinds, for permanently counecting up to fixed projectors, and 
for use with portable connections. They consist of a gun-metal box 
made watertight by means of rubber packing and screw-down nuts. 
The switches are of the Holmes-Page chopper type substantially 
connected together by a gun-metal coupling bar, insulated through- 
out with mica. The fusesare of copper wire enclosed in asbestos tubes, 
and are secured under bexagonal brass nuts and washers. The 
permanently connected-up boxes have sweating eye sockets at both 
ends for the cables, the boxes used with portable projectors being 


Vol. 61. Мо, 1,557, Виртамвав 27,1907 THE ELECTRICAL REVIEW. 


525 


supplied with sweating eye sockets for the main cables and thumb 


nuts with straight sweating sockets for the portable cables. The 


holes for the latter are provided with insulating bushes and four : 
screwed watertight caps, two: for. attaching to the projector cables, 
the other $wo being fitted to the box when not in use. Tbe. whole 


of the live parte are carried on a subetantial insulating base of 
approved material. 

We also show (fig. 134) the Castle portable testing set (moving- 
coil type). This instrument is complete with resistances for use as 
a voltmeter, and has a range from 0 to 300 and 0 to 600 volts. It 


Fic. 132.—Projsecror SWITCH AND Еозе-Вох. 


is also provided with shunts for use as an ammeter, and measures 
currents from 0 to 10 and 0 to 100 amperes. It can be supplied 
for other voltages and currents. 

The same firm also supply the ''Castle" galvanometer and 
battery combined, which is mounted in а polished teak case with 
bright brass or bronzed front and glass-protected silvered dial. The 
switch on the top of the case enables the instrument to be used 
with or without the battery in circuit. The instrument is balanced 
in the stirrup so as to hang with the dial either vertical or 
horizontal.. Ав the needle is magnetically controlled, it remains at 
zero in any position of the instrument, when no current is passing. 
The overall dimensions are 5 in. x 3} in. x 41 in. 

Another line is the Castle sector type moving-coil instrument, 
wbich is made both as ammeter and voltmeter. It is dead-beat and 
specially suitable for reading rapid fluctuations. These instruments 


Fig. 134.—'' CASTLE " PORTABLE TESTING SET. 


can be made with illuminated dials, and scales provided for any 
range. The cases are of cast-iron, with bodies finished bright black 
stove enamel, the fronts being dead black with nickel-plated rims 
and facings. Connections are made by means of terminals leading 
into the base of the instruments. 

The Castle“ ammeters and voltmeters, moving-coil and spring- 
controlled patterns, may also be mentioned. The movements of the 
former instruments have jewelled bearings. They are dead-beat, 
with evenly divided scales, and are very suitable for reading rapid 
fluctuations. The same type is used for ammeters and voltmeters, 
the latter having a high-resistance coil in the base, whilst the 
ammeters abore 100 amperes have a separate shunt, through 
which the measured current is passed. The connections between 


the instrument and shunt are made by small flexible wires. 
UR overall diameter at the base is 8 in. and length of scale about 
in. 
The spring-controlled instruments are similar in appearance and 
have open divided scales. 


New Ironclad D.P. Switch. 


Messrs. A. REYROLLE & Co., Lrp., of Hebburn, are just putting 
on the market a new ironclad double-pole switch. 


ey make 


Fic. 138 —ADMIBALTY PATTERN D.P. SWITCH. 


& double.pole and also a triple-pole type, and the accompanying 
illustration shows that the switch is specially constructed of a 
strong serviceable pattern suitable for withstanding rough usage. 
It is also made watertight, so that it may be used in exposed 
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Fig. 185.—REYROLLE р.р. IRONCLAD SWITCH. 


positions, in mines and factories. The contacts are made so that 
they can be easily renewed, and the handle is placed in a screened 
position so that it does not project in front of the switch, and is, 
therefore, not liable to be injured by any heavy body in passing. 


Switch Cut-out and Magnetic Lamp-holder. 


The accompanying illustrations, figs. 136 and 137, show & switch 
cut-out which has been brought out by THE Ввгтізн INSULATED 
AND HELSBY CABLEs, Lro., of Prescot, in four sises—15 to 100 
amperes, at 440 volts. | 

It consists of a double-pole quick-break switch, two single-pole 
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replacement fuses, and a sealing chamber, all enclosed in one cast- 


switch blades pass, and all parts of the switch being balanced, the 
iron box, forming a neat and compact arrangement. 


jarring effect produced by the operation of the switch is reduced to 
a minimum. The spindle upon which the switch rotates is extended 
through each side of the cast-iron box, so that the handle may be 
fixed at either side,and all parts of the fitting can be readily 
removed and replaced. The sealing chamber is arranged so that 
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Fic. 136. " PRESCOT” SwiTCH Cur- our, CLOSED AND OPEN. Fic. 137. 


— cables may enter at either side, or at the bottom, and fittings suit- 
lo m able for single, twin, or concentric cables are provided as required. 
| | ^ Fig. 138 shows a magnetic lamp-holder made by the same com- 
ыч | pany; when the current is switched on, this lamp can be attached 
| | | to any iron surface, in the most useful position. 

High insulation is provided between the brass lamp-holder and 
the cage, and the screws fixing the cage are provided with holes for 
sealing, to prevent the removal of the lamp. A short length of flexible 
metallic tubing is attached to protect the wire. 

A neat safety lamp also has been specially designed for use in 
collieries, mills, gas works, and other dangerous and inconvenient 
places, with high insulation and first-rate mechanical construction 
throughout. 


Donovan's Switchestand Bell Pushes. 


Messrs. Donovan & Co,, of 12, Barwick Street, Birmingham, are 
at present supplying the free-blade switch which we illustrate in 
fig. 139, and for which they claim some entirely new features. The 


Е К M Fic. 139.— FBEE- BLADE SWITCH, COVER REMOVED. 
LA . ` ^ ) 


Fic. 138.—В.І. & Н. MAGNETIC LAMP-HOLDER. contacts are of their registered design, enabling the blades to make 


direct contact with the blocks in which the cables terminate, thus 


A novel feature of this box is the construction of the switch, the 
body of which consists of a porcelain drum, through which the 


saving loss due to jointe. The blades are arranged in а novel way 
so that no heel piece is required to carry them. Two claws are 
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pivoted in each side of the case, and a coupling piece joins the 
two claws together. This coupling bar, which is of stout 
fibre, carries the switch blades. The whole arrangement is stated 
to result in a very strong switch with a quick action. A double 
break is obtained, and when throwing the switch off no shock is 
given to the base of the switch. A solid cast-iron cover, not 
shown in our view, closes the switch box. 

In fig. 140 is shown the firm's improved brass bell push 
which is not, as is usual, made of soft brass castings, but consists of 
two parts stamped and raised in powerful presses, thus ensuring 
uniformity'iu size and hardness, and with the threads carefully 


Fic. 140.—BzrLL PusH, SHOWING INTERIOR, AND COMPLETE. 


made in special dies. The interior is screwed in from the front 
to ensure accessibility, and the arrangement is claimed to be 
an improvement on the ordinary bell pushes on the market. 

Messrs. Donovan have just issued from the press an 80-page 
illustrated catalogue of a variety of electrical supplies—bells, bell 
pushes, telephones, switches, lighting fittings, ship fittings, motors, 
switchboards, motor starters and many other lines. Prices are 
given in all cases. 


Cable Drum. 


The drum illustrated in fig. 141 has been designed by MESSRS. 
JOHNSON & PHILLIPS, of Charlton, Kent, for use in situations 
where the end of the cable is constantly being moved, and it is 
arranged so that one man can easily handle it. A feeder cable 
may be electrically connected to the cable on the drum by means of 


As only wood is used in the interior, the construction is the most 
sanitary that could be desired. The cabinets may be obtained in 
any kind of finish, and in various shapes; they can also be fitted 
with automatic ventilators if required. 


Fuse and Switch Clips. 


From 3 to 300 amperes covers a range in fuse and switch clips 
gufficient to meet all requirements of engineers in stampings of this 
class. The manufacturers are Messrs. А. E. Hargis & Co., who 
advise us that they find an increasing demand for their productions, 
also for special clips made to buyers’ specification. The large 
Btock of dies and tools (accumulated during the past 25 years) often 
enables them to save their friends considerable expense in the 
making up of new patterns. Every kind of small, pressed and 
stamped work in copper, brass, bronze, &c., is turned out at their 
works, 95, Camden Street, Birmingham. 


Electric Winding Gear. 


In fig. 142 we illustrate an electric wiuding gear, which was 
recently supplied to one of the Cornish mines by Messrs. CLARKE, 
CHAPMAN & Co., of Gateshead. In view of the rapid progress electricity 
is making in the working of mines and the discussion which is con- 
stantly taking place regarding its suitability for winding, this gear 
possesses some interest. It is only a small gear, being designed to 
lift 14 tons at a speed of 250 ft. per minute from a depth of 720 ft., 
but we are informed that it has now been working for some time 
very successfully. The motor is three-phase. 

The gear is designed to lift an out-of-balance load of 14 tons 
at a speed of 250 ft. per minute. It consists of two drums, 
each 2 ft. 6 in. in diameter on the tread by 12 in. wide 
between the flanges, the latter being made deep enough to take 
the required amount of rope. 

These drums are loose on the shaft, driven by means 
of steel claw clutclies, and provided with powerful post brakes, 
which can be worked by foot levers or screwed down hard by means 
of the hand-wheels shown in the pbotograph. This enables either 
drum to be uncoupled from the shaft and left with a load sus- 
pended if desired, while the other drum is worked. 

The drum-shaft is driven tbrough two pair of spur reduction 
gears, the main pair baving machine moulded double-helical teetb, 
the second pair machine-cut teeth, with & raw-hide pinion on the 
motor shaft. The motor is wound for three-phase alternating 
current of 406 volts pressure, and is capable of developing 
35 B. H.. when running at а speed of about 700 R.P.. The 
controller is of the ordinary crane drum type, and the depth 


Fid. 142.. -CLARKE, CHAPMAN ELEC- 
TRIC WINDING GEAR. 


Ета. 141.—_Јоннвох & PRILLI S's CABLE рвом. 


brash gear, and the drum is specially serviceable for use with elec- 
trically driven sinking pumps, which may then te moved without 
delay. | 

Another use is for wharf crane connections, where the drum 
affords a safe method of storing the connecting cable. 


Sound-Proof Telephone Cabinet. 


The WESTPHALIAN STEROXYLE Co, of 7, King Street, E.C., 
have introduced a sound-proof telephone cabinet of exceptional 
lightness. The woodwork of the cabiuet is specially prepared, the 
sides, back, &c., being composed of single plates of wood, formed in 
suitable hydraulic presses, and containing an inner layer of patent 
composition which, it is claimed, renders these cabinets sound 
proof. 


indicators, as shown in our view, are of the ordinary screw 
type, driving one from the hub of each drum by means of chain 
and bevel gear. 


Fluxite. 


Of recent years, many attempts have been made to simplify the 
process of soldering, and in this connection the AvTO-CONTROLLER 
AND SwrrCH Co., of Bermondsey, S. E., have placed on the market 
their Fluxite soldering paste, a composition which it is claimed 
can be used with all metals except aluminium, and which does not 
even necessitate the cleaning of the parts to be joined. 

It is claimed to be non-corrosive, and to keep without 
deterioration; obviously its use is & simple matter compared with 
the old method. 
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Some New Motor Control Gear. 


A neat patent automatic switch has been designed by MESSRS. 
VLASTO, CLARK & WATSON, of Stockton Heath, Warrington, for 
controlling motors which operate aceumulator pumps. 

The gear, which is shown in fig. 143, consists of one of the firm's 


Fic. 143.— AUTOMATIC SWITCH FOR ACCUMULATOR PUMPS. 


ordinary controller type switches, with the spindle continued down- 
wards and ending in a small ram working in a miniature hydraulic 
cylinder. The extended spindle is machined with a long-pitch 


Fic. 144.— CONTROLLER TYPE STARTING SwiTCH. 


multiple thread working through a nut, aad upward or downward 
motion of the ram causes the starting switch spindle to rotate, 
moving the switch into the “ off" or “ on” position. 

The accumulator in its lowest position actuates a valve, releasing 
the water from the hydraulie control cylinder, the ram of which is 


forced down by a spring; in its highest position, water is admitted 
to the cylinder and the ram moves up. 

The valve referred to, is designed so that the ram goes down 
slowly and up quickly, and thus the starting switch moves slowly 
when starting and quickly when stopping the motor. A clutch is 
provided for disconnecting the starting switch from the auto-gear 
when starting up in the first instance. 

The controller-type starting switches, one of which is shown in 
fig. 144, have the resistances mounted on the central cylinder of the 
8 vitch and bound between the contacts on the same, thus dispensing 
with wire connections from the contacts to the resistances, and a 
magnetic blow-out is fitted to all contacts. 

Air ducts are provided through the centre of the cylicder, and 
the case is perforated for ventilation purposes. These switches are 
built in all sizes up to 100 н.р., and are to standard dimensions. 


Reasen’s New Wall Plug Meter and Time Switch. 


There is a pretty general agreement among all engaged in 
electrical work, that the use of clectric power is not on the increase 
to the extent which its merits would lead one to expect. 

While many manufacturing firms have succeeded in bringing to 
perfection electric heating and cooking appliances, little is 
being done by the central stations themselves to encourage the 
use of such apparatus by their lighting consumers, although the 
load thus gained, if it became considerable, would be of great 
value in reducing theircosts. The chief obstacle is the fact that 
these appliances are regarded with a considerable amount of 
tuspicion by the average lighting consumer, and he is not prepared 
to go to the expense of installing separate wiring and a meter in 
order to be able to make use of them; on the other hand, the cost 


TO 
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„LIGHTING 


FiG. 145.— Reason WALL-PLUd METER. 


of using them at the lighting rate would usually be prohibitive. 
Much good might be done if the consumer could be persuaded to 
test these appliances in his daily life with energy supplied at 
power rates, and at the same time allowing him as a preliminary, 
a free trial. This can only be done by means of a sub-meter 
system, and the Reason MANUFACTURING Co., Lrp., have designed 
a meter, illustrated in fig. 145, which is specially intended for this 
purpose. In the usual form this meter is designed to be fitted 
over а wall plug, which is to be found in most lighting consumer's 
houses; and the wall plug is not thereby rendered useless for 
its ordinary work, for a tapping is taken from it, which is con- 
nected to a radiator, or other appliance, and metered by means of 
the smal! meter, This meter can also be supplied in an ordinary case 
for instalment in any suitable position. Many supply authorities are 
debarred from free or hire-purchase wiring, and in any case, capital 
so employed is irre:overable, and lies idle if the next tenant makes 
no use of the service. This meter renders a sub-meter system as 
cheap in first cost as a separate service, even if several points in 
different rooms are metered; while any authority may supply the 
meters, and they can easily be removed and employed elsewhere. 
In fig. 146 is shown the new time-switch now being placed on the 
market by the Reason Co. Inthe lower capacities this consists of 
an electrically-wound clock, which releases (by a simple form 
of escapement), a second spring, also electrically wound, by which 
the switch is actuated. The novel features claimed for the instru- 
ment are, first, the greatly improved system by which the connection 
is made and broken by the shunt coil, by which the clock is 
periodically wound, This connection has been a source of trouble 
in other electrically wound clocks, as the power to operate it has 
always been very small, and it has consisted generally of two. 
platinum points touched together. In the Reason Co.'s time 
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switch this connection consists of two arc lamp carbons, the upper 
one of which is fairly heavily weighted, and the power used to 
separate the contact after the wind has been effected is derived 
from the winding solenoid itself. The function of the clock is 
simply to release the upper carbon and cause it to fall on the 
lower one. It is claimed that in this manner all the troubles from 
coils being burned up owing to contacts fusing together, and similar 
defects, are overcome. Another novel feature is the extremely 
substantial switch which is employed. Many time switch 
designs have got over the difficulty of want of power to 
operate the switch by employing switches, either very much ton 
small for their work, or else of the mercury cuptype, both of which 
are known to practical engineers to be extremely objectionable. 
By the employment of a separate switching spring, practically no 
work is thrown on the clock in operating the switch, and at the same 
time very ample power is available, so that a really adequate switch 
can be employed. All the parts subjected to wear are accurately 
and carefully made of the best steel, which is hardened and 
tempered so that the wear is negligible. The clo-k movement is 
doubly enclosed from dust, &c., and is inaccessible to the meter 
inspector, who is only concerned with setting the dial and seeing 
that the switch is in the right position. For large capacity 
switches a device is used by which the standard type of Cantie 
switch is operated electrically. This is done by a simple step-by- 
step action, the power being derived from an electro-magnet in 
parallel with the electric wind of the time switch. The time 


Еа. 146.— Reason Co.’s Tine SwiTCH. 


switch throws in the coil of the magnet when the switch is required 
to open or close, and when the switch is actually thrown in or out, 
the magnet is again cut off. The whole apparatus is entirely 
automatic. 


Some Eckstein, Heap Switch Specialities. 


Owing to the extension which has recently taken place in the 
driving of textile factories, colliery and haulage gear, machine 
tools, &c., by means of three-phase motors, it has become impera- 
tive that suitable switchgear shall be installed. 

Hitherto, ordinary hand-operated switches, combined with fuses, 
either of the open or ironclad type, have been used. However, 
no engineer at the present time would connect up a direct- 
current motor which was not protected by a starting switch 
having an automatic no-voltage release, although there are a great 
many three-phase motors controlled by switches not possessing this 
feature. 

Messrs. EcksTEIN, Hear & Co., of 5, Chapel Walks, Manchester, 
during the last 18 months have made a speciality of the manu- 
facture of oil break switches. Fig. 147 illustrates a type of switch 
suitable for 200 amperes per phase. These switches are of the 
remote control type, operated by means of push-button switches, 
and their action is as follows:— 


Fic. 147. REgwoTE-CONTBOL OIL-BREAk SWITCH. 


Fic. 148.— EcksTrEIN, Hear CiRCUIT- 
BREAKER WITH MaGNETIC BLow-ouT. 


When the push button is pressed, the electro-magnet shown in the 
illustration is energised, thus drawing up its plunger. This plunger 
acts on a bell-crank lever connected to a pair of toggle linka, which, 
in turn, operate the movable carriage carrying the main contacts, 
When the plunger is drawn up, it pulls the bell-crank lever up, and 
throws these links over their dead centre, thus holding the maiu 
contacts rigidly in position and closing the main circuit. | 

The electro-magnet plunger is held against the yoke until the 
voltage of the supply circnit fails, when the plunger falls and hits 
the bell crank, automatically dropping the movable carriage and 
opening the main circuit. 

The overload tripping devices consist of three-pole relays, of the 
ordinary plunger type. When the plunger is drawn up, it operates 
the small switch which breaks the circuit of the electro-magnet 
referred to above. 

As will be seen from the illustration, the switches are of the 
oil-break type, and, furthermore, the construction is such that the 
switch closes with a positive quick make" action; this is 
esscotial, as, owing to the large starting currents which short 
circuited rotor motors take, if a careless operator hesitates in 
elosing the ordinary type of switch, destructive areing takes place 
at the contacts. 2. 

As these switches are of the remote-control type, it is easy to 
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80 interlock them with auto-transformer and rotor resistance 
starters, so that it is impossible to close the main switch unless the 
starting switches are in the correct starting position. 

These switches are made in standard sizes of 15, 50, 200, and 
500 amperes per phase. 

Fig. 148, p. 529, illustrates a circuit-breaker by the same firm, in 
which the contact brush is of the laminated copper brush type, with 
renewable copper sparking fingers, and final carbon breaking 
pieces, 

_ The brush is closed by means of a handle operated through two 
links, which, in the normal closing position, fall over their dead 
centres. If the circuit is closed when an overload occurs, a 
plunger rises in the main coil, hitting a striking piece, which, in 
turn, hits the axle upon which the above mentioned links turn, 
thus knocking them over their dead centre, breaking the knuckle 
and allowing the main brush to open. 

‚ 16 will, therefore, be seen that it is impossible to hold these 
circuit-breakers closed on an overload or short circuit. 

_In addition to the carbon breaks, a magnetic blow-out is pro- 
vided, the chief function of which is to locate the arc in the fire- 
proof shields provided. 

These circuit-breakers are made in standard sizes from 50 to 
3,000 amperes, of the maximum, maximum and no-volt, reverse- 
current, and maximum and reverse-current types. 


Еа. 149.— BRUSH TYPE SWITCH. 


Fic. 150 —KNirE SwrrCH 
FOR 3,000 AMPERES. 


Messrs. Eckstein, Heap & Co. are also making a series of brush 

switches constructed on similar lines to the above circuit-breakers, 
but, of course, without automatic features; also a series of knife 
switches. _ Fig. 149 illustrates a 50-ampere brush switch. 
A The knife switches are made in sizes from 30 to 3,000 amperes ; 
one of their chief features is that the main current carrying blade is 
fixed. Fig. 150 illustrates the 3,000-ampere single-pole switch, 
in which it will be seen that the main blade is fixed rigidly in 
the iron frame, which turns on an axle passing through the 
pedestal. 

The quick-break action is obtained by means of a light renew- 
able sparking piece. This construction has the advantage that it is 
impossible for the main blade to get out of alignment after it has 
once been set up in connection with the main contact jaws. 

_ Furthermore, as the heavy blade does not move on an axle there 
Is no wear and tear on it, and the light sparking piece breaks very 
rapidly. 

The pedestal is provided with a plunger attachment, which 
holds the switch in the “ off" position at right angles to the panel 


upon which it is mounted. The switch is consequently dead in 
that position. 


A Cape Colony Lawsuit, 


On August 29th judgment was delivered by Mr. Justice Maasdorp 
in the Supreme Court in the case of Bell v. Estate of Arthur Douglass 
and J. L. Bradfield, which related to the Queen's Town (Cape Colony) 
electriclighting. The action was brought by Mr. J. W. Bell, formerly 
Master of the Supreme Court at Pretoria, against the estate of the 
late A. Douglass for £610, and against Mr. J. L. Bradfield for £393, 
being balance of moneys expended by plaintiff on account of a part- 
nership undertaking in which he was interested with defendants, and 
which was known as the Glen Grey Works and Mill, the object of 
which was to supply Queen's Town with electric light. A further 
sum of £333 13s. 4d. was claimed against each of the defendants 
for remuneration to plaintiff as manager of the works. After the 
examination of numerous witnesses in the course of the trial, 


which occupied several days, judgment was given for plaintiff for 
£610 and costs, 


Some Universal Manufactures. 


A street lighting bracket for metallic filament lamps made by the 
UNIVERSAL ELECTRICAL MANUFACTURING Co., of Station Parade, 
(Jueen’s Road, Peckham, is shown below. Fig. 151 shows the 


bracket as made for fixing on the top of the ordinary gas 
lamp-post, and fig. 152 the same bracket suitable for fitting 
We believe that it has frequently 
existing gas 


to a tramway or other pole. 


been found that altering lamp-post brackets 


FITTINGS FOR 
METALLIC FILAMENT 
LAMPS. 


Еа. 151. 


Fic. 152. 


from gas to electricity, by simply putting electric lamps in the 
existing lanterns, does not give a good result, and the swan neck 
bracket is now being generally used. The design is cheap but 
substantial, and the alteration can be made at ‘quite a low cost. 
The brackets are made suitable for either one 100-c.r. metal filament 
lamp or 2, 4 or 5 32-c.r. metal filament lamps, and they can 
be supplied either with or without glass globes. Ths brackets are 
fitted with a S.P. switch worked from the outside and either 
one or two S.P. fuses, the lid of the box containing this gear being 


FId. 153.— FEEDER PILLAR, 1,000 AMPERES CAPACITY. 


made in two parts so that the fuses can be got at without inter- 
fering with the switch. With the globe, the brackets are entirely 
watertight, and they have a neat appearance. The brackets being 
fitted with switch and fuses, can be supplied direct from a 
distributor or tramway feeder. 

In fig. 153 we show a 1,000-ampere feeder pillar, this being one of 
the 61 disconnecting feeder pillars being supplied to the Ealing 
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Corporation by the Universal Со. The pillars have been made 
to the specification and under the supervision of Mr. J. Douglas 
Knight, the Corporation's engineer, and they are required 
for insertion in the various feeders in accordance with the new 
Board of Trade regulations for fuses in feeders. Each pillar con- 
tains a switch fuse in each of the outers and a bus-bar for the 
middle wire cables. The pillars are of neat and substantial design 
throughout, being ventilated (but rain and splash-proof) both top 
and bottom, and they have two doora, each having the Corporation’s 
coat of arms, Corporation's name and the year cast on in a sharp 
bold design. Each pole of the circuit is mounted on a separate 
polished marble slab, there being a gap between; all slabs are 
insulated from the angle-iron supports. There are three 
cable sockets on each of the stems of the fuses, the back of one of 
the panels being shown on the left-hand side at the bottom of the 
illustration. All these cable sockets are cast with the hole for the 
cable at an angle so as to give the cables a lead away from the back 


Fic. 154.— PORCELAIN CLIP FUSE. 


of the marble, and in addition the middle-wire cable sockets are 
fixed on the front of the slabs so as to give more room at the back 
for the other cables. The fuse carriers are shown at the bottom 
right-hand corner of the illustration, and are of the shunted type, 
the handles being made of a highly insulating, non-hygroscopic, 
fireproof material of a very tough nature ; porcelain is not used, as 
it was objected to owing to its being considered much too brittle 
for pilar work. Owing to the design of the contacts, we under- 
stand, even the 1,000-ampere fuses are manipulated with ease, and 
yet a very good contact is obtained. Every detail has been given 
most careful consideration, and the pillars have a very neat appear- 
ance both inside and outside. 

Fig. 154 shows the same firm's new form of porcelain clip fuse, 
which is meeting with general approval. The fuse wire is taken 
from the underside ofa milled nut down through a small slot at tne 
bottom of the carrier, and up again to another milled nut on the 
other side. By this means a greater length of break is obtained, 
and also there is a solid block of porcelain between the two clips, 
which entirely prevents the arc being maintained from one contact 
to the other. The fuse is of a neat and substantial design, and is 
made in three sizes, viz., 18 amperes, 25 amperes and 50 amperes, 
all at any voltage up to 300, or they can be used for 3 and 10 
amperes at 500 volts. 


Oil Switches. 


Messrs. JOHNSON & PHILLIPS, of Charlton, Kent, who have for 
many yeats been to the fore as electric light and power contractors, 


Fic. 155.—J. & P. От.-Ввелк SWITCH. 


are now making oil switches for all pressures, onc of which is shown 
in the figure. Particular care has been bestowed on their design, 
especially in regard to the contact areas, contact stems and current- 
carrying parts. In the E. H. r. oil switches, sufficient creeping sur- 
face has been allowed to provide against breakdown with 50 per 
cent. above normal pressure. | 


The switches are constructed for either direct or automatic 
working, and can be fitted with overload releases and loose handles, 
or time-limit attachments. "The oil bath is of ample size, and can 
easily be emptied. 


Lundberg Specialities. 


Of the bewildering variety of small switches developed by 
Messrs. A. P. LUNDBERG & Sons, 477.87, Liverpool Road, N., we 
can select but a few for special notice. First is the Pivot Com- 
bination” (patent), of 10-ampere capacity, shown in fig. 156. This 
switch and plug has been specially designed for radiators and 
cooking apparatus, and can be arranged with patent contact 
pins and sockets to prevent any possibility of lighting circuit 
plugs being inserted in error (?) and tapping current at power rates. 
It has a patent variable leverage action allowed by the movable 
fulcrum movement, which locks the contact arm in its on“ 
position, thus preventing any annoying rupture of the circuit. The 


Fic. 156.—Pivor COMBINATION SWITCH AND PLUG. 


switch has a wide and long break, and is substantially designed with 
looping-in terminals. The covers may be locked to the bases when 
desired, to prevent removal by unauthorised persons, or to allow 
directions to the user to be printed or engraved on them. 

Fig. 157 shows a patent heating connector which, like the former, 
has been specially designed for use on circuits intended for power 
and heating apparatus. It allows of the use of accessories as small 
as are fitted for lighting requirements, and is acceptable to the 
supply authorities owing to itsnon-interchangeability with lighting 
apparatus. 

The principle is also applied to “ Tripin" and “ Multiple " plugs 
for special apparatus, and to the two-pin type when current is 


Fic. 157.— HEATING CONNECTION. 


required to pass in one direction only; for example, in the case of 
Nernst lamps, plating, ignition-cell charging, &c. One pin and one 
socket are specially arranged, ensuring insertion of the plug in one 
way only, and thus preventing any possible reversal of current in 
the apparatus attached. 

By the use of the patent “ Тгіріп Combination" (2-way type) 
(fig. 158, p. 532) ordinary single-way switches as at present fitted near 
the door of a room may be replaced without alteration of the wiring, 
and a flexible with a two-way pear switch attached, reaching to 
any desired position, and allowing control of the lamps from either 
the fixed or the extension switch as desired. 
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Fig. 159 represents a new type of tumbler motor-starting switch. 
It is made in 5 and 10-ampere capacities, and is intended for 
induction motors in which a starting coil is employed, this being 
cut out of circuit by throwing the knob over into the “ Full on” 
position after the motor has been fully started. 
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Fic. 158.—TRIPIN COMBINATION. 
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Fic. 161.—TRIPIN COMBINATION SWITCH AND CHARGING PLUG. 


In order to prevent damage to the motor, the knob is arranged 
so that it cannot remain in the starting position, but flies out 
automatically when the pressure of the hand is removed. 


Fig. 160 shows a novel type of removable-key switch, which is not 
easily picked; this can be fitted with a locked cover, and is then 
an ideal arrangement for use in asylums, schools, &c., as it cannct 
be tampered with. 

Lastly, fig. 161 shows the ''Tripin Combination” switch and 
charging plug for the convenient and safe charging of small 
ignition cells for motor-cars and cycles. The switch simply 
replaces any ordinary single-way switch on direct-current cir- 
cuite, without extra wiring, and allows of control of the lamp 
circuit independently of, or in series with, the battery being 
charged. 

The battery may be left in connection without any possibility of 
damage resulting. 


A New Tramway Pole-base. 


Messrs. Harpy & PapwonE, LTD. of Worcester Foundry, 
Worcester, have recently introduced a patent cast-iron base for 
tramway poles. 

While it is a moot point whether a cast-iron pole-base is 
necessary or advisable, there are many thousands in use; and it is 
certain that where they are favoured, Messrs. Hardy & Padmore's 


Fia. 162.—F Bont AND SDR VIEWS OF POLE-BASE. 


flattened oval section, saving as it does some 7 in. of valuable 
space in pavement width, will meet with an unhesitating prefer- 
ence over the usual circular base. We illustrate in fig. 162 two 
views of the new base. 


Electric Bells. 


Messrs. TowNSHENDS, LTD., of Ernest Street, Holloway Head, 
Birmingham, bell founders, are making every class of bell domes 
for electrical and general purposes. Below are illustrated several 


Fic. 163.—DomeEs FoR ELECTRIC BELLS. 


The firm are contractors to H.M. Post 


of their standard patterns. 
They make a 


Office, the War Office, railway companies, &c. 
speciality of tuned belle. 


Spagnoletti Watt-hour Meters. 


Messrs. J. E. SPAGNOLETTI & Co., of Goldhawk Road, London, 
W., are supplying an improved form of alternating or direct- 
current watt-hour meter, shown in fig. 164. 

In these instruments the shunt coil is wound on a magnet built 
up of soft iron stampings, the magnetic circuit being completed 
through the narrow gap in which the aluminium disk revolves. 


ae 


F; gy 


Vol. 61. No. 1,557, Виртемвив 27,1907] THE ELECTRICAL REVIEW. 588 


The reluctance of the рар is kept small by enlarging the faces of 
the poles. The series turns are wound in slots in the face of the 
expanded pole, the iron circuit enclosed being incomplete, and 
therefore the flux remaining proportional to the current. 

The starting friction is reduced to a minimum by accurate work- 
manship and the lightness of the parts. 


Fic. 164.—SPAGNOLETTI Watt-Hour METER. 


The permanent magnet is provided with an adjustment for 
damping, and is not affected by short circuits through the instrument. 

These meters are supplied in sealed air-tight cases, and the cable 
terminals are placed in a separate box from the meter movement, to 
avoid interference with the latter when fixing. 


The“ Kalkos^" Tinned-Tube Conduit. 


In spite of the number of inventors who have busied themselves 
with the subject of conduits for interior wiring, finality is not yet 
in sight, unless the new“ Kalkos” system of the SUN ELECTRICAL 
Co., LTD., of 118-120, Charing Cross Road, W. C., proves to be the 
last word on this question. Undoubtedly the system has many 
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Еа. 165.—Harr-SEcTION or FLUSH CEILING-ROSE 
Box, SHOWING METHOD OF ERECTING. 


unique advantages, and for some purposes it is probably unexcelled 
save by an absolutely solid—and correspondingly expensive—system 
of wiring. It is questionable whether any system of wiring in 
existence or conceivable, in which air spaces exist in the conduits, 
can be made absolutely watertight, which, in this connection, means 
also airtight, but it will be seen, from the following description, 
that the Sun Co.’s system goes about as far as it is possible to go in 
that direction. To begin with, brass tubes are employed for the 
conduit, tinned inside and out, and socketed together with slip 
sockets. All the fittings, such as switch and ceiling-rose boxes, 
elbows, tees, &c., are also tinned, so tbat it is an extremely easy 
operation to solder all joints and make the system both watertight 
and metallically continuous throughout. The tube is at present 
stocked in two sizes, in. and 4 in. in diameter inside, the former 
being used mainly for concentric work in which the tube itself is 
used as the return conductor, while the larger size is suitable for 
the ordinary two-wire system. 

We have seen the different items, and have formed the con- 
clusion that in respect of ease of erection and the probability of 
soundness of workmanship—in dealing with wiremen one has to 
discount their skill as far as possible—the system leaves little to be 
desired. It is claimed that the tinned brass tube is not liable to 
sweat or to suffer corrosion; a touch of the blow lamp makes a 
perfect joint in the tubing, at minimum cost; the smooth interior 
of the tube facilitates the drawing in and out of the wires, even 


after they bave been installed for years; the small size of the tubes 
enablesthem to be laid in the thickness of the plaster, without chasing 
the brickwork ; there is no waste, and the tubes are easily bent. 
Not least of the noteworthy points about the system is the series of 
fittings and accessories devised in connection with it, and shown in 
figs. 165 to 169. A standard box serves equally well for switches, wall 
sockets and ceiling roses: almost any of the standard tumbler 
switches, &c., can be used with it, and by an ingenious modification 
of the design, accommodation is provided to enable the fitting to 
bed itself evenly while the cover remains stanch and tight. This 
principle is carried further in the case of flush fittings, so that if the 
box be put in crookedly, the flush cover will still lie flat upon the wall 
surface. But the most striking novelty, and one which is applicable 


Fic. 167.—ONE- WA 
OUTLET REDUCER. 


Fic. 166.—Surrace SwitcH-Box 
COMPLETE. 


also to fittings for ordinary screwed conduit, &c., is that which is 
illustrated in fig. 165, namely, an adjustable seat inside the box. 
When buildings are wired or tubed (as they should be) before the 
walls are plastered, the eventual thickness of the plaster is generally 
a doubtful quantity, and much inconvenience is caused in conse- 
quence of an unexpectedly thin or thi*k layer being applied, in 
packing up the switch or socket to the correct level for flush pur- 
poses. In the new '*Kalkos" box, this difficulty is completely 
overcome; a ledge to support the switch is provided with a flange 
threaded to fit the screwed interior of the box, and all that is 
necessary is to screw it in or out unti! the proper depth is attained. 
A variation of | in. is provided. The brass cover which holds the 
switch in place is similarly threaded, and when this is screwed into 


Fic 


Fic. 169.—SURFACE CEILING-RosE Box, 


the box, the whole outfit is locked firmly in position. The flush 
wall-plate is held on the cover by a screwed ring, with а coned fit 
which gives the adjustment mentioned earlier in this article. In 
the case of the ceiling rose, the porcelain is spherically shaped so as 
to form a tight joint with the cover; and in an improved pattern 
of switch a watertight joint between the tumbler and the seat is 
ensured. An improved wall socket is also on the war. We have 
not space to deal further with this system ; those interested must 
be referred to the makers. 


Paul Measuring Instruments. 


Amongst other new electrical instruments, Mn. R. W. PAUL, of 
New Southgate, N., has recently brought out the reflecting galvano- 
meter illustrated in fig. 170, p. 534. This instrument is specially made 
to withstand rough usage in a works or college laboratory, while 
retaining high sensibility. A special device of novel design, partly 
visible on the top of the instrument, has been provided to clamp 
the coil, and has the advantage that it is actuated from outside; 
besides firmly fixing the coil, it relieves the suspension from strain. 
The working parts are completely exposed when the cover 1s 
removed, and are highly insulated. Interchangeable coils can be 
supplied, and are easily suspended, the suspension being attached 
to a pin, which is clamped in place. The deflections of the aperiodic 
coils are 15 and 90 mm. per micro-ampere at 1 m. radius, and of the 
ballistic coil 250 mm. per micro-coulomb. 
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Fig. 171 shows a large circular shunt of the “ Universal” type, 
with 23 contacts, giving 21 shunt-powers, from 1 to 10,000, so that 
large and convenient deflections can be obtained for any current 
within the range of the instrument. The parts are well insulated, 


Fia. 170.—Pavuv’s REFLECTING GALVANOMETER. 


and the figures plainly marked. This pattern can. be used as a 
ratio box for multiplying the readings of a voltmeter for pressures 
up to 200 volts. The total resistance is one, ten or a hundred 
thousand ohms, as required. The convenience of this type of shunt, 
which can be used with any galvanometer, gives constant damping, 
and is not affected in ratio by changes of temperature, is too well 
known to need emphasising. 

In fig. 172 a “Decade” dial resistance box and bridge, of switch 
pattern, is illustrated ; this is fitted with switches of an improved 


UNIVERSAL SHUNT 
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Fig. 171.— LARGE CIRCULAR SHUNT-BOX. 


patent type, ensuring low-resistance contacts. Each dial contains 
10 coils, and is complete in itself; a substantial brush switch makes 
contact with the bobbin plates at one end, and a flange at the 
other, no current passing through the switch spindle. The dials 
are clearly figured on a white ground, and are covered with glass. 
As shown, the resistance box is conveniently mounted on a desk 
stand in combination with the bridge-ratio.box. 


Еа. 172.—“ Decane ” Resistance Box AND BRIDGE. 


These instruments, with many other new designs, are described 

in three sections of a new catalogue which Mr. Paul has in 

preparation. In this connection the Duddell-Mather standard 

„ and anti-capacity gauze resistances call for special 
ntion. 


Arc Lamp Lowering Gear. 
We illustrate a new design of lowering gear for automatically 


connecting and suspending arc lamps, which is made by the NORTH- 
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Fic. 173. -Авс Lame LOWERING GREAB FOB Works, &c. 
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FI d. 174.—LOWERING GEAR FOB STREET LAMPS. 
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WESTERN ELECTBICAL APPLIANCE Co., Cathcart, Glasgow, and is 
chiefly meant for private installations, works, docks, warehouses, 
& 2. We understand that it is considerably cheaper than their 
No. 1 type, which we illustrated in a former issue. . : 

There are no working parts out of reach. The suspension is got 
by an inclined edge hook, made of gun-metal, which travels round 
and through inclined studs and rests on a projecting ledge. A stop 
action is provided on the contacts. The latter are made of phosphor 
bronze, and give a firm sliding contact (see fig. 173, page 534). We 
also illustrate (fig. 174) another ingenious and neat design which is 
made by the same firm. It is meant to supply a cheaper type for 
street and all general installations. The only moving part isa 
revolving stud collar, which oscillates back and forward round an 
inclined tongue. The contacts are all of the clip type, made 
of strong phosphor bronze, and the insulation is of English cream 
porcelain and mica. 

This firm also makes a patent pulley chain protector for inserting 
into swan-neck bracket tubes, and various designs of winches 
with patent removable brake handles, pulley couplings, and all 
fittings required for lowering gear. 

Anyone interested in this class of work should write for their 
catalogue and particulars. 


Westinghouse Small Motors and Accessories. 


Small motors are daily becoming more popular, and the range 


of adaptability of the Westinghouse small motor is practically 
unlimited, as the accompanying illustrations indicate. Now that 


Fic. 175.—WgsTINGHOUSE Motor Drivinac Boox-Binpers’ 
WinRE-STITCHING MACHINE. 


Еа. 176.—Мотов DRIVING NEOSTYLE. 


supply companies are showing greater enterprise in bringing 
electric power to almost everybody's door at a reasonable price, 
and are pushing its claims upon the attention of consumers, there 


is a satisfactory advance in the use of motors for many kinds of 
work in the home, office, or workshop, including many operations, 
which are now tediously done by hand. The four small motors shown 


ls 


Fic. 177.— Мотов Drivina JEWELLER'S LATHE. 


Fic. 179.— W EsTINGHOUSE CIROUIT-BREAKER. 


herewith are of the Ввгтізн WESTINGHOUSE Co.'s manufacture. 
They are made A. c. or D. c. in sises of from 2 H.P. upwards, and are 
designed for considerable overload. The 4.c. motor is of the 
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single-phase induction type, with split-phase windings, and a self- 
acting friction clutch by which the load is taken up after the motor 
has attained normal speed. The direct-current motor is either 
shunt or series, with practically sparkless commutation at all loads. 


The company also supplies electrical details, accessories and 


fittings of every description—circuit-breakers, switches, distribution 
boards, &c., for lighting and other contractors. Some of these 
embody features of a new and special kind. The circuit-breaker 


Fia. 180.—LianHT-BEDUCING SWITCH 
WITH COVER OFF. 


shown (fig. 179, p. 536) is designed to meet the demand for a reliable 
circuit-breaker at low cost. It is made in one-, two- and three-pole 
forms for use on circuits not exceeding 750 volta, and is supplied 
with overload release only, or with overload and no-voltage release. 
For no-voltage release an additional attachment is added, which is 
electromagnetic and easily adjustable. 

The light-reducing switch illustrated in fig. 180 is essentially a 
wire resistance, cut in or out of circuit by a contact arm. The 
switch is suitable for lights up to 200 с.р. 

We also illustrate in fig. 181 the parts of a patent non-interchange- 
able cut-out or fuse supplied by the Westinghouse Company. This 
is of neat appearance, and its design embodies several new features. 
By means of a numbered brass ring, shown at the right of the 
illustration, the fuse can be adjusted for different amperages 
between 0 and 40. If adjusted for, say, 15 amperes, connection 
between the contact surfaces can be made only by means of a 
15-amp. fuse plug. There is no possibility of inserting a wrong 
plug in circuit. A small window in the porcelain block shows 
whether or not the fuse has blown. 


Wandsworth Plug and Switches. 
= The Wanvsworts ELECTRICAL Manuracturmne Co., LTD., who 


have recently moved to larger works in Ludgate Hill, Birmingham, 
to.cope with the greatly increased demand for their manufactures, 


Fic. 182.—5-AMPERE Two-way SWITCH. Fic. 184. 


Fia. 183.—165-AMPEnE FrLusH PLUG. 
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are now placing on the market several new accessories for lighting 
and heating p &. Fig. 183 showsa 15-ampere flush plug, 
for which a large demand is anticipated for radiator work, &c. It 
is fitted with solid block contacts, has a neat appearance, and is 
well finished. This pattern is also stocked in 5 and 21- ampere 


Their No. 15 patent tumbler switch is now in use on Admiralty, 
County Council aud Metropolitan Asylums Board works, and is 


Fic. 181.— WEsTINGHOUSE NON-INTERCHANGEABLE CUT-OUT OR FOSE. 


specified by leading consulting engineers in the country. The 
5-ampere patent two-way switch (fig. 182) is claimed to have a '' sweet 
and positive” action, and large break, especially between 
opposite contacts when changing over. The arm or brush is insu- 
lated at either end with best quality ebonite. They claim for their 
two-way switch a larger break “ (һап any other 5-ampere two-way 
on the market.” 

They have also large and varied patterns of electrical accessories 
of all kinds, particulars of which will be found in their list, a copy 
of which can be obtained upon application. The firm hasa London 
depót at 15, Newman Street, Oxford Street, W. (London Electrical 


Fittings Co., Ltd.). 


Premier Accumulators. 


THE PREMIER ACCUMULATOR Co., LTD., of Cattle Market Road, 
Northampton, have sent us an illustrated leaflet relating to their 
Planté plates. This plate is an entirely new design, and is claimed 
to be equally strong in all directions of the plate, so that the ten- 
dency to buckle or grow is impossible. The plates are claimed to be 
the thickest and heaviest on the market, and, owing to their unique 
design, are specially strong, and as the life of a Planté plate depends, 
to a large extent, on the thickness and weight of metal in each plate, 
it will thus be seen that these have a greatly-increased life. These 


Fic. 185. 


Fia. 186. 
Kramos ELECTRIO DRILLS, 


plates are being continually supplied for corporation town lighting, 
electric tramway systems and private installations for country 


house lighting. 
Devonport Exhibition. 


At this Exhibition, to which we have already referred, we are 
informed that Messrs. W. C. НЕлтн & Co., electrical contractors, 
of Plymouth, are exhibiting various electrical supplies. In addition 
to a range of Ediswan instruments and desk fans, &c., they are 
showing Ediswan radiators. Ediswan-Carbone flame and radiant 
enclosed arcs are also on view. 


Kramos Electric Drilling Equipments. 


We illustrate above some of the latest drilling equipments of 
Messrs. Квамов, Lro., Bath. They are now acknowledged to 
be an essential part of every up-to-date machine shop, and remarks 
as to their general utility are, therefore, unnecessary. . 

Fig. 184 illustrates the Kramos sensitive electric bench drill which 
consists of a Kramos drill rigidly held in a special pillar and pro- 
vided with a rising table, actuated by a lever. The feed obtainable 
is 94 in. This type is particularly useful for bench work and 
similar purposes, and is made in several sizes for holes from § in. 
to 8 in. in steel. | 

It is often necessary to use a self-contained electric drill-press, and 
to meet the demand which has been found for these machines, a special 
type has been constructed and is illustrated, in fig. 185. It consiste of 
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a standard self-contained electric drill head in a special suspension 
device attached to the spoon-shaped arm of the drilling piliar. 
These special devices can be attached to either standard or special 
pillarsas desired. The feeding pressure is obtained by means ofa 
feed wheel'provided at the top of the motor. These appliances are 
made for holes from # in. to 1} in. into steel, and are supplied com- 
plete with magnetic or ordinary pillar as desired. 

Fig. 186 illustrates a tool which will, we think, be of interest to 
motor-car builders and constructional engineers. It was built for 
use in instances where an ordinary electric drill is not powerful or 
speedy enough to do the desired work, or where such a drill cannot 
be used owing to the trouble attached to fixing ordinary drills and 
pillars in a horizontal position, as will be seen from the illustra- 
tion. The whole equipment can be clamped to any girder and then 
constitutes a radial drilling machine. 

The capacity of the machine is # in. holes in steel at 150 В.Р.м., 
and it can be supplied with a magnetic pillar instead of the ordinary 
clamping device if desired. 

The design and construction both of the electrical and mechanical 
portions are stated to be solid and substantial throughout. 

Messrs. Kramos have just published a complete catalogue deal- 
ing with their manufactures, in which there are described amongst 
other machines, portable electric hoists and transporters, &c. 
They have just redesigned these appliances, and are now supplying 
an electric hoist which embodies three patents, and for which 
they claim numerous advantages over existing types. 


The Weston Standard Portable Multimeter. 


The Multimeter of the WESTON ELECTRICAL INSTRUMENT Co., 
of Audrey House, Ely Place, Holborn, W.C., is an instrument 
possessing a wide range of usefulness to the electrician, being 
usable as a direct-current voltmeter, milli-voltmeter, ammeter, 
mil-ammeter, ohmmeter, ground detector and Wheatstone 
bridge. 

The part of the Multimeter for use for the first four purposes is 
similar in electrical and mechanical construction to the well-known 
Weston portable direct-current instruments, but it differs from the 
regular form in that a special movable coil is employed in the Multi- 
meter, which adapts it better to the numerous requirements of the 
instrument. 

The Multimeter consists of a Weston type Wheatstone bridge, 
a battery of 12 silver chloride cells, and an indicating instrument 
with detachable shunts. The calibrated scale of the instrument has 
160 divisions, with the zero placed at 10 divisions from the end, so 
that when the instrument is used as a galvanometer in connection 
with the bridge, both positive and negative deflections can be 
observed. 

For the measurement of very small currents, the instrument can 
be directly-connected and used as a mil-ammeter; for measuring 


couplings. The present “Eclipse " lamp, fig. 189, has, we understand, 
been sold in large quantities to corporations and contractors, some 
hundreds having gone to the West Ham Corporation alone within the 
last year. It is claimed to embody some of the most up-to-date 
improvements, which are the result of exhaustive tests and experi- 
ments. The most important of these improvements are the new 


Fic. 189.—Tue ' ECLIPSE " LAMP. 


shunt interrupter, which automatically cuts out the lamp when 
the carbons are burnt out, the simplicity of construction of the 
lower parts of the mechanism, and the absence of all impediments 
to cleaning and trimming, such as blow magnets, contacts, &c. In 
the arc lamp couplings list there are shown the '* No. 773 devices," 
which have patent rope release. These couplings are of the latest 
improved type. 


Fic. 187. 


larger currents, three shunts of 1:5, 15 and 150-ampere capacity are 
supplied. The voltmeter ranges are respectively for ‘075, 3, 150 
and 750 volts. 

The Wheatstone bridge consists of a rheostat with three groups 
of coils, adjusted to units, tens and hundreds, aggregating 999 ohms, 
and aset of five ratio coils. All the conductors and plug recep- 
tacles are placed under the rubber top with a view to safeguarding 
the insulation resistance, and the battery is enclosed in a separate 
compartment. 

A diagram of connections and book of instructions are supplied with 
each multimeter, and the latter is guaranteed to be correct to within 
one-fifth of 1 per cent., with the exception of the bridge measure- 
ments, which are accurate to 1 per cent. 


Eclipse Arc Lamps. 


Mn. G. BRAULIK, 217-218, Upper Thames Street, London, E. C., 
gives prices and particulars of his ' Eclipse" type of flame arc 
lamp for the 1907-8 season in a new list just issued. He has also 
published a circular giving new prices of his patent arc lamp 


WESTON PORTABLE MULTIMETER. 


Еа. 188. 


Ward-Leonard Motor Starters. 


Messrs. GEIPEL. & LaNGE, of Vulcan Works, 724, St. Thomas 
Street, London, S.E., have just issued to the trade a price list 
describing various improvements in Ward-Leonard motor starters, 
which are widely used in this country. 

“Тһе Fool Proof "type of motor starter which is coming into 
more extensive use has, as its special feature, an overload 
release which is so interlocked with the arm of the starter that 
should an overload occur during the starting operation, the circuit 
is opened by a circuit-breaker independently of the starting lever, 
and thus prevents damage to both starter and motor. It further 
provides protection while starting, by preventing a too rapid 
cutting out of resistance, and renders it impossible to start the 
motor when the connections are incorrect or too great an overload 
exists. A time limit can be fitted to this circuit-breaker. 

A further new improvement consists in the use of a no-voltage 
release, which is not, as usual, dependent on the field strength for 
its efficiency in holding the contact arm in the running position. 
The coil is connected directly across the mains, so that it holds the 
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arm of the starter regardless of the strength of the field;. at the 
same time it is arranged to release when the armature falls below 
half-speed. This is designed to overcome the objection where 
motors are regulated by inserting resistance into the field circuit, 
which often causes excessive weakening of the no-voltage coil. 

Renewable contracts are fitted to every size; efficient magnetic 
blow-outs are fitted on the contact and circuit-breaker arms of 
starters above 10 H.P.; efficient leading fingers and spark-takers are 
arranged to avoid any possibility of deterioration to the working 
contacts of starters below 10 н.р. It is, of course, known that the 
leading feature of the Ward-Leonard starter is the effective pro- 
tection afforded to the resistance material, this being enclosed in 
a hermetically-sealed case and embedded in sand, which, whilst 
providing a protection against corrosion and oxidation, affords an 
effective means of cooling the resistance material rapidly, thus 
enabling heavy overloads to be carried for short periods without 
any injury. | 


‘ Single Lever” Telephone. 


The “ Single Lever” automatic intercommunication telephones 


(patent) of THE STERLING TELEPHONE AND ELECTRIC Co., of 200, , 


Upper Thames Street, E.C., have the advantage of automatic re- 


placement without requiring a separate selecting lever for each line. 
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Fic. 190.—Si1iNGLE Lever WALL TELEPHONE. 


It is only necessary to move the line selector when originating a 
call. Calls may be received and answered irrespective of the 
position of the line selector, and after conversation is finished, the act 
of replacing the hand combination automatically disconnects the 
switch. It is impossible to inadvertently make contact with two 


Fig. 191.— SINGLE LEVER TELEPHONE. Desk TYPE. 


lines, The selector switch contacts are enclosed in the instrument 
case, and are thereby protected against dirt. 

The great advantage of the instrument is that there is only one 
movement for each instrument, irrespective of the number of lines, 
as against 5, 10, or 15 movements per instrument, as the case may 
be, of the older style. M DET" 


Bonnella’s Devices. 


Messrs. D. H. BoNNELLA & Son, LTD., of 58 and 60, Mortimer 
Street, Cavendish Square, London, W., are supplying a new barrel 
push (fig. 194) which has been made up specially for flush work, and is 
provided witha §-in. thread, the same as an ordinary tumbler switch, 


Fic. 192. 


so that it can be fitted into standard switch plate or cover. Separate 
terminals are provided for each wire. In fig. 193 we illustrate an 
improved type of their Shadoless candle fitting, made with telescopic 
adjustment so that perfect adjustment can be made to any fitting. 
Fig. 192 represents a new type of shade carrier which is specially 


Fic. 194. 


suited for Shadoless candle fittings, but owing to the possibility of 
it being adjusted to any required length it is suitable for any type. 
It also claimed to possess the advantage of not throwing shadows 
when fitted on the lamp. The firm has also designed a new type 
of flush Simplex holder for sinking flush into walls or ceilings, 
specially suited for ship work, ceiling lights, &c., where space is 
limited. A number have been supplied for the latest Cunard 
liner. 


The Chicago Subway.—The remarkable system of 
underground goods railways of Chicago is approaching completion, 
and according to the Electrical World it is officially estimated that 
by January let the daily movements in the tunnel will be 10,000 
loads, or between 20,000 and 30,000 tons of freight daily. The 
daily mail transferred aggregates 32,000 to 35,000 pouches. The 
subway consists of 51 miles of bore under the loop,“ duplicating 18 
streets east and west, and 12 streets north and south, with 325 
street intersections, at an average depth of 42 ft. except at the 
river approaches. There will be 3,000 cars and 130 electric loco- 
motives instead of 1,200 and 80, respectively, at present. The 
average speed of a tunnel train is 8 to 10 miles an hour, including 
stops, with a possible maximum of 15 miles. General manager 


Kenyon has arranged a duplicate loop system of operation whereby 


30,000 cars a day, with 90,000 to 100,000 tons of freight, might be 
moved every 24 hours by three shifts of employés. Block signals 


. and automatic switches will be introduced. All tunnel track ielaid 


with 56-lb. rails, with a gauge of 9 ft. At each street intersection 
there are four three-way switches. 
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Electric Tramway Signals. 


" Mr. E. DEwnunsT, of Mount Street Works, Preston, has recently 
introduced a patented system of automatic electric signalling for the 
protection of single line sections of tramways. 

. The system can be adapted to meet the conditions existing when 


Е DEWHURST 


Ба. 195.—Tramway SicGNAL Box. 


either a single or several cars simultaneously are travelling in 
one direction. 

Takiog the case of a single-car system in the first instance, the 
complete outfit consists of two signal boxes (usually attached to 
tramway standards asshown in fig. 195) which are interconnected 


simultaneously, Mr. Dewhurst has designed a further signalling 
device, which, as it includes the solenoid action previously referred 
to, requires but little further description. 

Fig.197 shows this multiple signalling device, the two solenoids 
being visible, the cores of which are connected to a rocking lever. 

The latter lever is provided with two pawls, which operate two 
ratchet wheels in opposite directions. An aluminium disk, mounted 
on the ratchet spindle, is provided with a series of signal glasses 
round its periphery; the first is unglazed, so as to show a white 
light, and the remainder contain red glass. 

The operation of this device resembles the single car signal, as 
on being energised by & car proceeding through the section, 


Fia. 197.—M uLTIPLE SIGNALLING DEVICE. 


the solenoids turn the aluminium disk one space forward and one 
space backward, thus showing a red and white light respectively, 
when the car enters and leaves the single line. 

But when a succession of cars pass over the section, the aluminium 
disk at the far end moves one space forward for each car entering, 
and correspondingly one space backward for each car leaving, thus 
нант showing the white or clear signal when the section із 
empty. 


Fic. 196.—Contact SKATE FOR TRAMWAY SIGNAL. 


(by three wires) and also connected to four overhead skates in 
the trolley wires, situated two at either end of the section of single 
line to be protected. 

Each signal box is fitted with a bull’s-eye and a lamp behind, 
the latter being in series with the corresponding lamp in the other 
box; both lamps have resistances in series with them, and are 
always burning, but below their rated voltage. 

The signal box contains a triple-ended lever, two ends of which 
are controlled by solenoids, and the third, having a red disk at its 
extremity, oscillates so as to move in front of the lamp behind the 
bull’s-eye. 

In operation, a car entering the section makes contact with one 
of the skates by means of its trolley head, current passing to the 
distant signal box, where it energies one of the solenoids, and 
throws the red disk in front of the bull’s-eye lamp, blocking that 
end of the section. As the car leaves the section, it makes contact 
through the other skate, energising the other solenoid, which in 
turn draws the red disk away from the bull's eye. 

'* The contact skate (fig. 196) consists of an aluminium bar, to the 
ends of which are fitted globe strainera bolted to standard ears. 
A grooved metal plate (wired up to the signal box) is suspended 
from the aluminium bar, just clear of the trolley wire, but near 
enough for the trolley head to make contact with it. 

To meet the case of several cars passing over a single section 


We understand that this system of signalling has been success- 
fully adopted on several important tramway systems, and as it has 
been on view at the Midland Hotel, Manchester, this week, 
during the Municipal Tramways Conference, many engineers and 
managers will, doubtless, have become acquainted with its 
interesting features. 


Mining Machinery.— Referring to the article by 
„Gluckauf“ on explosion-proof electrical mining machinery in our 
last issue, Messrs. VLASTO, CLARK & Watson, of London Road 
Bridge, Stockton Heath, write, saying that they have just 
standardised a switch which complies with ail the requirements 
specified. It is of similar pattern to the starting switch illus- 
trated on p. 528 of this issue, suitably modified, and placed in an 
oil tank, from which it can easily be lifted entire to make adjust- 
ments. Only mica is used for insulation. Controllers are also 
made of the same pattern, but longer. The price is much below 
that mentioned by Gluckauf." 
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Moscicki Condensers. 


Electric condensers have long been used for storing small 
amounts of energy, and for that purpose have given satisfaction, 
the cost being of little importance. Their application witha view to 


Thickness of Glass in mm. 


o 10000 20000 30000 40000 50000 60000 70000 80000 
Voltage 


Fic. 198.—PERFORATION VOLTAGE OF (т.488, 


the storing of large quantities of energy is, however, a quite different 
matter. It is obvious that an economical use of condensers can be 
effected only by means of high pressure; low-pressure condensers, in 
addition to occupying a larger space for the same amount of energy, 
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Fic, 199.—DErTAILS oF a MOSCICKI 
CONDENSER ELEMENT. 


would be much more expensive, as the energy stored is proportional 
to the square of the pressure employed. 

In the form generally adopted for laminated condensers, con- 
ditions are produced that have an adverse influence upon their 
resistance to perforation, so that they may be perforated at com- 
paratively low pressures, while the same material under more 
favourable conditions would be able to withstand much higher 
pressures. The conditions necessary for efficient cooling are at 
variance with those required for efficient insulation, and wide 
variations of temperature have a detrimental effect. In fact, 
as the resistivity of insulators decreases for augmenting tem- 
peratures, a conduction currenf resulting in energy losses will 
be produced in addition to the charging current. 

In connection with the installation of apparatus intended for the 
production of nitric acid from atmospheric air, conducted by Mr. J. 
Moscicki, of Fribourg, Switzerland, in the testing laboratory of the 
Société de l'Acide Nitrique, the whole process was nearly rendered 
impracticable, for want of suitable high-pressure condensers 
capable of working continuously with oscillating discharges at a 
normal pressure as high as 50,000 volts. Moscicki experimented 
with high-pressure condensers obtained from various firms, all of 


which showed the usual defects of laminated condensers, deteriorat- 
ing in a short time. 

Careful researches accordingly became necessary upon numerous 
insulating materials, with a view to devising a satisfactory type of 
condenser, and it was found by a series of scientific tests that a 
dielectric substance of given thickness could stand different pressures 
according to the conditions under which it was used. The portion 
of the dielectric material supporting the outer edge of the armature, 
for instance, was shown to be exposed to considerably higher 
strains than any other part of the same insulator, lying within the 
covered surface. This behaviour is illustrated by the curves of 
fig. 198; one of these (a) shows at what alternating voltage glass 
of a certain thickness is perforated in the neighbourhood 
of the periphery of the armature, while the other curve (B) indicates 
the voltage to which the pressure must be raised in order to per- 
forate the same glass in the interior of the armature. A striking 
difference in the resistance to perforation according to position 
will be noticed ; whereas in the interior of the armature the thick- 
ness of the glass and the perforation pressure are connected by a 
simple law of proportionality, the thickness at the periphery 
increases as the square of the pressure. In one case, for instance, 
a certain glass plate 0 55 mm. in thickness, placed under the peri- 
phery of the armature, was perforated by an alternating pressure 
of 12,500 volts, while the same kind of glass, of the same thickness, 
on being placed in the interior of the armature, required an 
alternating pressure of about 75;000 volts to perforate it. 

As the periphery of the armature is most exposed to the 
risk of perforation, the insulator must be made much stronger 
in the peripheral parts, while the dimensions of the periphery 
should be reduced as much as possible. 

This was adopted as the guiding principle in the design of a new 
condenser system. It was found that the most convenient form 
to be given to the dielectric was that of tubes. Moreover, a 
convenient cooling, improving the efficiency of the condenser, is 
rendered possible by using electrolytes as armatures, With this 
system the dielectric material can be considerably reduced, so that 
its volume for the same power will be much less as compared with 
other systems. Farther, the cost of such a condenser is much 
lower than that of a laminated condenser. 
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Fia. 200.—BaTTERY OF 120 Moscickt ELEMENTS, 


WITHOUT OUTER TOBEs. 


Fig. 199 shows how the principle is applied; the thin glass tube is 
closed at one end and is silvered inside and out, with a thick layer 
of copper superposed. The edges of the two armatures are at the neck 
of the tube, where the glass is greatly thickened. Reliable terminals 
are attached to the armatures, the inside at the top and the outside 
at the bottom, and the neck of the tube is sealed into a grooved 
porcelain insulator fitted with a bayonet socket, which couples 
with a brass or iron tube, closed by a rubber plug. The annular 
space between the tubes is filled with a non-freezing- mixture of 
water and glycerine, which cools the condenser. Each element is 
provided with a Mordey fuse at the top, so that the failure of a tube 
results in the isolation of that tube without affecting the rest. 'The 
top and bottom terminals are connected to bus-bars. 

Whenever condensers are used with alternating currents of 
relatively low pressures, below 5,000 or 6,000 volts, it proves 
advantageous to raise the pressure for the condensers by means of 
transformers. The efficiency of the new condensers is at least 
90 per cent. ; 

The above condensers, now manufactured by the Société: Générale 
des Condensateurs Electriques, Fribourg, Switzerland, are avail- 
able for reducing the inductance drop, which occurs in almost all 
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alternating-current systems, especially when asynchronous motors 
are connected thereto. Messrs. ISENTHAL & Co., of 85, Mortimer 
Street, W., who are sole agents for these condensers for the 
United Kingdom and the Colonies, are introducing them for 
this purpose, and fig. 200 shows a large battery removed from 
the tank—this set being of the liquid-armature type. There 
are 120 tubes in the battery, which measures 960 x 760 x 1,350 mm. 
high, and can deal with 60 k.v.a. at 20,000 volts. To facilitate the 
determination of the best number of condensers to use in a given 
case, Messrs. Isenthal have got out a pamphlet containing tables, 
showing the relation between the size of the battery and the 
increased output in к.у.л. obtained, for any stated degree of im- 
provement in the power factor. It is not generally advisable to 
increase the power factor above 09 or 0°95 by this means, as the 


Fig. 201. Fic. 202. 


number of condensers becomes too great; but it is always possible 
to increase it from, say, 07 to 0'9 with economy. By improving 
the power factor with condensers at the motor end of a feeder, not 
only are the C?R losses in the line and generator diminished, but 
also the regulation of the latter is benefited and the excitation 
losses are reduced ; the plant also costs less for a given output. 

With the aid of high-pressure condensers, the use of three-phase 
motors with all their good qualities has been rendered possible on 
lines supplying single-phase current. The diagram, fig. 201, 
shows the connections for supplying a motor with three-phase 
current from а single-phase generator at a pressure of 5,000 volts 
or more; BI, Bz, Bs are the three-phase stator circuits, с the con- 
denser, s a choking coil, and € the single-phase power supply. If 
the motor is supplied at low pressure from a transformer, the latter 
can be of the three-phase type, and Bi, Ba, Ba the primary windings. 
If, again, the supply is at low pressure, a small transformer is used to 
raise the pressure on the condenser terminals to 10,000 or 15,000 
volts, as shown in fig. 202. 

The condenser and choking coil, in any case, have each a rating 
equal to 60 per cent. of that of the motor, and the latter should be 
of the slip ring type, with a starting resistance. 

Other important applications of the condensers are to the protec- 
tion of high-pressure overhead lines and of tramway motors, wire- 
less telegraphy, X-ray work, and electro-therapeutics. 


Yenner Shop-Window Switch. 


An interesting device that is being put on the market by MESSRS. 
VENNER & Co., of 6, Old Queen Street, Westminster, S.W., is 


Fic. 203.—SHop-Winpow Switcu. 


illustrated in fig. 203. It is a switch by means of which shop window 
lights may be turned off automatically. It will switch off 70 8-c.P. 
lamps, and is set for that purpose in just the same manner as an 
ordinary alarm clock. For electric light consumers who wish to 
leave their lamps on after shop-closing hours, for advertisement 


purposes, it should be a useful device. It is supplied in asolid oak 
case and weighs 3} lb. Messrs, Venner will send a supply of 
circulars without their name on to any contractor who makes 
application. They also have show-cards in preparation. 


New Radiators. 


Messrs. H. A. Jackson & Co., Caxton Works, Salford, Man- 
chester, have a number of new designs in art hand-beaten 


: Fig. 204.— JACKSON ELECTRIC RADIATOR. 


metal radiators, one of which we illustrate above. They also make 
a speciality of electroliers in similar metal work, all of which: is 
done by hand, 


Ediswan Supplies. 


The Epison & Swan UNITED ELECTRIC Licut Co., LTD., of 
Queen Street, E.C., are placing on the market several new fittings 


Fic. 206.—Eptswan 
CIRCOIT- BREAKER 


Fic. 205.—Episwan CEILING 
Firtinc, New DrsiGN. 


Fic. 207.—Episwan HoRSE-POWEB METER. 
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and accessories, three of which we illustrate. Fig. 205 shows a new 
design of ceiling fitting. Fig. 206 represents the Ediswan ” circuit- 
breaker, which is designed to automatically open the circuit in case 
the current passing equals or exceeds the amount for which the 
instrument is set, or in case of a short-circuit. It is fitted with 
substantial laminated H.c. copper contacts of self-cleaning press-on 
type, with renewable carbon tips, fitted to light springs, well above 
the main current-carrying parts. The framework consists of stout 
eastings, stove enamelled, giving a neat finish to the assembled 
parts. The base is of best se'ected enamelled slate, free from 
metallic veins. The handle is loose, and independent of the switch 
arm, so that the breaker cannot be held in circuit when an excessive 
current is flowing. In action, the switch is held in by a knuckle 
lever against a dead centre, which is “ released” by the tripping 
device, through the latch. Owing to the link action, the switch is 
firmly locked in position when “ On," and cannot be jarred from its 
contact by even excessive vibration. The plunger actuated by the 
coil operates the trip latch in the switch mechanism; and this can 
also be released by a push button above the coil. 

In fig. 207 we show an “ Ediswan " power gauge for electric motors, 
being one of a special line of sector-pattern moving-iron type for 
D.C. or А.С. The case is of best quality cast-iron, with nickel facings, 
and is guaranteed dust-proof. The movement is jewélled, with 
dead-beat action, and pivot friction is stated to be practically 
eliminated. Price lists of the circuit-breakers and meters have just 
been issued. 


MANCHESTER AS A CENTRE 
FOR AN ELECTRICAL EXHIBITION 
—ITS ADVANTAGES. 


Bx ERNEST T. WILLIAMS. 


THE leading article in the ELECTRICAL REVIEW dated 
August 23rd dealt with the question of * The Electrical 
Industry and Next Year's Exhibitions." It pointed out 
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Fic. I.—APPROXIMATE AREA AND SOME OF THE MOST IMPORTANT 
TOWNS WITHIN А CIRCLE OF 40 Mites RADIUS FROM MANCHESTER. 


that two exhibitions, viz., the Franco-British and the 
Manchester Exhibition, were to be held, and gave sound 
reasons to show that the latter would probably give better 
results to exhibitors than the former. 

Without wishing to detract from London as an exhibition 
centre, it may be useful to look into the claims of Manchester 
under this heading. 

It is well known that Manchester is the centre of a great 
industrial area, but the impression is usually a vague one, 
and it is not until we closely examine the district that we 
realise the extent to which this is the case. 

Names often do not convey much meaning, and figures 
are usually only of comparative value, so that really to know 
a district, it is necessary to have been in it often and for 
some time ; however, for the benefit of those who have not 
had this opportunity, fig. 1 is given showing the more 
important towns within 40 miles of Manchester. 

To deal with each town separately and mention only its 
electrical engineering interests would take more space than 


could well be given to this article, but a glance through the 
tables of electrical undertakings published by the REVIEW, 
ог through an electrical directory, would show how great 
and important the electrical interests are. In addition to 
these there are innumerable other engineering and manu- 
facturing concerns in which the possibility of electrical 
application is being realised. 

An electrical exhibition should have for its principal 
object the educating of those who are not yet within the 
pale of its influence, as well as those who are directly or 
indirectly interested, and from this standpoint Manchester 
offers exceptional possibilities. 

Many directors and managers in the district visit Man- 
chester very often, and would probably take the opportunity 
of visiting an exhibition on one or more of these occasions, 
whereas if they had to make a special journey, or a long 
one, they would not be able to spare the time for this 
purpose. 

Apart from its immediate district, Manchester is an excel- 
lent centre for the large towns of the British Isles as a whole. 
Reference to fig. 2 will show that Manchester is within 200 
miles of most of the large towns, including London, New- 
castle, Edinburgh, Glasgow, Belfast, Dublin, Birmingham 
and Bristol; it is also a port. 

This has two advantages, viz., the time and cost of 
visiting an exhibition from any place are not excessive, and 
the cost of freight for the heavy goods of exhibitors is more 
equalised. 
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Fic. 2.—APPROXIMATE AREA WITHIN A CIRCLE OF 200 MILEs 
RADIUS FROM MANCHESTER. 


Apart from the foregoing, it may be mentioned that 
Manchester is an excellent business town, an item of con- 
siderable importance when a large amount of money is spent 
on an exhibit. It hasan exceptionally good train service to all 
parts of the kingdom, and a site near the City will probably be 
selected, thus reducing to a minimum the time taken in 
travelling. The large number of electrical undertakings 
alone, in the district, would warrant an exhibition being held 
in Manchester, on a large scale, and when the indirect 
interests are considered, there seems little reason to doubt 
that the results would be profitable. So far as the general 
success of the exhibition is concerned, it augurs well that the 
local authorities have taken the matter up, and it but 
remains for the electrical industry to give the effort the 
support it deserves, to equal, or even surpass, the great 
success at Olympia two years ago. The writer would add 
that he is in no way interested in this or any exhibition 
except in 8o far as they are of interest to any member of the 
profession anxious for its welfare. 
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"m ex CONTRACTS OPEN. Hackney.—The B.C. Public йун Committee has 
EE received the following tenders for the electrical installation of the 
2 e- Central Library :— оо. yu 
1 us. ö E. C. Hoskins & Co.. cont. cue y^ d 
n Paris.— October 24th. The Municipal Waterworks Tilley Bros. (accepted, subject to. цепа! às i got 
TM Department (Service des eaux, canaux et égouts) requires tenders d. Western Sus 818 305 300 
dor the supply and erection at the Austerlitz works of (1) four sets Pemberton, Arber & Co 324 296 283 
ot motor-driven pumps, dynamos, &., complete, capable of lifting 8 hil re — ͤ— "v = — 
100,000 cubic metres of water per day into either of two reservoirs, E. Probert & Co. (exclüsive of fittings). 352 302 Ф 
T or 50,000 qx metres into both at the same time; (2) and one >) T KS A —— 2 B1 
= reserve set; (3) 10 boilers in two groups of three, and one of four. x an 
| Particulars may be obtained at the Hotel de Ville. We i weg. a S 100 aia 
ie u arlow Bros. "rr 
2: Sr Peterborough.—October 3rd. Feeder cables for the . Golding -< 590 э ч 
iz on. See e otices " September 20t Sweet Bros. 396 272 358 
=- Corporati See “ Official N "9 ber 20th. 
“is 2 2 e ar and Taylor — — — 
Ше ae Portrush.—November 2nd. The U. D. O. invites tenders Ward Bros. .. < 415 382 380 
dor a complete lighting installation by means of either electricity eee zen Di. SN — 2n mu^ 


or gas. Specifications prepared by Mr. John Woodside, A.M.I.E.E., 
Ocean Buildings, Belfast. Copies can be seen at the office of 
NX Town Hall, Portrush. 


| Southampton. —-Second- hand steam generator of about 
200 KW., at 420-440 v., р.с., on loan, for the Corporation. See 
“ Official Notices " September 20th. 


Р реша 30th. The Government powder 

Mr Murein requires tenders for electric motors, batteries, &c. 

E ta de subrota de la fabrica de pólvera de Murein is the 
authority. 


dam. October 15th. The Post and Tele- 

| Department require tenders for the exploitation during 10 

- years of the urban telegraph system of Sevilla. A royalty of 

10 per cent. is required by the Government, also a bond [of 

Cee ees. Particulars may be obtained advisably through an 

EE personal application at the Direccion General de 
y Telegrafos, 10, Carretas, Madrid. 


123 
TO Spain. —MapnniD.—October 17th. The Post and Tele- 
І ee authorities require tenders for the exploitation of the 


telephone system. The bond is 10,000 pesetas. The 
х оп the Sevilla tender apply also in this case. 


, 


E STI Spain (No date fixed.) ‘The Minister for Poste and 
8 requires tenders for the repairing of telegraph lines as 


20 tons galvanised i iron wire 5 mm. diameter 
a’ i А 20 ” n 4 ” , 
я * 4 » bronze n 2 ” 
Applications are to be made to Direccion General de Telegrafos 
3 Correos, 10, Carretas, Madrid. 


5 KRES - Sweden. —October Ist. The General Direction of the 
T Si Canal and Waterworks at Trolhattan, Sweden, are inviting tenders 
for three 350-xw. continuous-current dynamos, a 4,800-ampere-hour 

battery of accumulators, four three-phase alternators of 11,000-kilo- 

. volt-ampere capacity, 12 relays, ee switchboards, &c. 


x P Swinton and Pendlebury.—September 28th. Wiring, 
А is hire-purchase system, of buildings for electric light, for the 
See “ Official Notices" September 13th. 


-Tunbridge Wells.—November Ist. 500-kw. turbine, 
* ane and exciter, surface condensing plant and pipe-work for 
. Corporation electricity works. See “ Official Notices” to-day. 


West Ham.—October 3rd. India-rubber-covered wires 
and cables for six months for the Dorposetion. See “ Official 
| Notices” санах 20th. 


- Willesden. — September 98th. Seven 50-kw. static 
_ transformers for the U.D.C. See Official Notices September 20th, 
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PE Oy CLOSED. 
-Oreydom.—The B.C. has accepted the following 


АГ, j 
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e s om 
ep ` ` 


flame arc The Oliver Arc Lamp Ltd., at £9 per lam 
^" [is General mig Со, Lei, at £1 me Od. ench. ‘ 
çi 1 100); tramwa 8, each; arc poles, £2 1s. 
4 ть pret Жеке Firm (Croydon). p 
D = . 10 tons ода ck отет pak on ap — wire, at £94 10s. рег ton,—Messrs, Edward 
ре = Overbend fittings, £190 198.—Mr. A. Wiseman. 


4 


4 ЧУ  Glasgow.—The sorai Committee has accepted the 
blowing 


1 cal Со,, Ltd 
af set Power — Dverihed & Vignoles, Ltd. 


- 
LP 1" 


The Committee 3 on the matter said they had at first 
come to the conclusion that it was advisable to adopt steel conduits. 
The lowest tender for this work was that of Messrs. Hoskins, Their 
inquiries with reference to this firm showed that they had done no 
work of a similar nature, although their manager, recently in the 
employment of another firm, executed several important contracts. 
The Committee felt that this important job ought not to be entrusted 
to a firm who had not executed similar work, and the borough 
engineer considered the amount of the contract rather small for the 
proper execution of the work specified. The Committee had there- 
fore decided in favour of the tender of Messrs. Tilley Bros., which 
was a well-known local firm and experienced in this class of work. 


Heswall.—The Keighley Electrical Engineering Co., 
Ltd., has received an order for three electric lifts for the Liverpool 
Country Hospital for Children, Heswall. 


Johannesburg.—At a meeting of the Committee of the 
Johannesburg Town Council on August 28th, it was decided to 
recommend ,the acceptance of the tender of Messrs, Reunert and 
Lenz for the supply of a 1,000-xw. Belliss-Vickers steam dynamo 
set, ata cost of £11,407, and also for the supply of boilers and 
appurtenances, at a сове of £5,608. It is hoped to have same 
running before the Christmas holidays. The recommendation was 
to come up for confirmation at the next Council meeting. 


Maidstone.—The T.C. has accepted the tender of Messrs. 
J Du гд, Ltd., for steel steam pipes for the electricity works, 
at 


———— 
FORTHCOMING EVENTS. 


Engineering and Machinery Exhibition at Olympia. Open until October 19th, 


Saturday, September 28th.—At 7.30 p.m. Smoking concert of the Birmingham 
and District Electric Club, at the Colonnade Hotel, New Street, 
Birmingham, Chairman, Mr. W. H. Whitehouse, M.I.E.E. 


Thursday, October 8rd.—At 8 p.m. At Caxton Hall, Westminster, Civil and 
Mechanical Engineers’ Society : Presidential address by Mr. 
W. N. Twelvetrees. 
Friday, unu 4th.—At8 p.m. At Holborn Restaurant (Kings Hall). Electro. 
DEM first smoking concert for the season. See our “Notes” 
to-day, 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ALVERSTOKE. N aar e of Gosport and Alverstoke Secondary School. 
Smith, architect, Star Chambers, Gosport. 
AMERSHAM. 3 aco: residences, Е, T. Gilder, Amersham, owner. 
HIGH WYCOMBE.—Sanatorium at Godstowe School. Mrs. Scott, owner. 
ATHERTON (near qp rS ned mill contemplated by Laburnum 


ee E Schools. W. G. Williams, architect, High 
or; R. and J. Williams, builders, Upper Bangor. 


BELFAST. T'ha aed house in Cambria Street for the Rev. L. H. Cullen. 
W. D. R. Taggart, architect, 2, Wellington Place, Belfast. 
BOLTON.—Additions to mill. Bolton Textile Mill Co., owners. 
Business premises in Deansgate. Adamson & Barlow, owners. 
Extensions to mill in High Street for Young, Ltd., cotton spinners. 
BRIDPORT (DonszT). "ME yy school in St. Andrew's Road. F. Cooper, 
architect, 77, East Street, Bridport. 
BRISTOL (Stroxes Crort).—New college to be built for the Baptist Union. 
(HANHAM).—New Congregational Church (£5, гани Latrobe and 
Weston, architects, 20, Clare Street, Bristol 
BROMLEY.—Showroom and garage (£1,140). Bene dev Bros., Honor Oak 
Park, S. E., architects. 
CHESHAM.— Factory (£1,288). — Pinder and Belch, 49, Upper Baker 
Street, N.W., architec 
CLATTER bo aer wm New os schools (£1,066), J. J. Meredith, 
uilder 


CREWE (Cuzsginx). "feo - college for 100 students with residence 
attached. И, Beswick, county arehitest, Education Depart- 


ment, Chester. 
Digitized by Google 
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CULRAIN (Ross-sprre).—New Carbisdale Castle for the Duchess of 
Sutherland. 

DERBY.—Two houses and shops to be converted into one in Corn Market for 
boot emporium. Builder, H. Vernon, Derby. 

DEVONPORT.—New theatre in Princess Street. Counties Theatres, Ltd., 
owners, ` 

Conversion of Temperance Hall into Wesleyan Soldiers’ апа 

Sailors’ Institute, with extensive additions (£5,000). M. Wilson, 
architect, Devonport. 


DOVER.—Extensive warehouse premises in Market Lane. Sir R. Dickeson 
and Co., Ltd., owners, Dover. 


DUBLIN.—Annezxe to the Orange Hall, 10, Rutland Square (49,000. 


New chapel, dormitories, &s., аё thé Dominican Convent in Eccles 
Street. Doolin, Butler 4 Donnelly, architects, Dawsoa 
Chambers, Dublin. 
ECCLES.—Extensive new premises to be built at Monton, Eccles. Write, 
Burgon's, Ltd., tea dealers, Manchester. 


EGHAM.—Bhops and houses in High Street. Mr. Powell, Egham, owner. 
EXETER.—New lace factory in Cowick Street. 


GLOUCESTER.—New shop and residence in Barton Street. F. Norville' 
owner; T. Toomey, builder, 225, Barton Street, Gloucester. 


GOSPORT.—Married soldiers’ quarters at Fort Monckton. H. B. Measures, 
Director of Barrack Construction, War Office, 80, Pall Mall, 
London, 8. W. 

GRAVESEND.— New factory for the Ermine Plate Power Co. 


HERNE BAY.—Bungalow residence, Victoria Drive. А. Brandon, owner; 
J. Huxtable, architect, Station Road, Herne Bay. 
HORWICH.—Alteration and restarting of mill. Write, R. Foster, Foster's 
Doubling Mill, Chorley New Road, Horwich. 

HUCENALL HUTHWAITE (Norta.).—New hosiery works for the Co 
operative Wholesale Society. 

HUDDERSFIELD.—Bunralow residence. А. Hill, architect, 11, Thornton 
Lodge Road, Huddersfield. 

LIMERICK,—Municipal Technical Institute. 

LIVERPOOL (ToxrETR).—New Technical Institute (£12,400). J. & G. Chappell, 
builders, County Road, Waiton, Liverpool. 

(HoLT).—Additions to the secondary school (£1,084). Brown and 

Backhouse, builders, 58, Chatham Street, Liverpool. 

LOFTUS, 8.0. (Yonks).— Development of estate for building residences at West 
Loftus. Marquis of Zetland, owner. 

LONDON (ALDGATR, E.).--Rebuilding of branch post office. J. Wager, Н.М. 
Office of Works, Storey's Gate, S. W. 


(W.).—Buildings on site of 103, Oxford Street. Messrs. Pilditch, 
2, Pall Mall East, S. W., architects. 


(East Ham).—Additions to laundry in Lawrence Road. Frank 


Bethell, 23, Queen Anne Place, Enfield, architect. 


(ToTTENHAM).—Factory in Vale Road. W. Lawrence & Son, Mosille 
Works, Tottenham, builders. 


(TorrkNHAM).—Additions to Coleraine Park school. G. E. T. 
Lawrence, 22, Buckingham Street, Strand, W. C., architect. 
(CLAPHAM).— Additions to laundry in Clapham Park Road. J. 

Garrett & Son, 17, Balham Hill, 5.W., builders. 
(WaNpswonTH)—Additions to Oak Lodge. B. Colley & Sons, 135, 
Portland Road, Nottipg Hill, W., builders. 
(SrTREATHAM).— Parish hall in Tooting Bec Gardens. W. Mason and 
Bons, Streatham Common, 8.W., builders. 


(BATTERSEA).—New wharf. with offices, in Vicarage Road for J. 
Банк Ltd., flour millers, Baltic House, Leadenhall Street, 

(LzwisHAM).—Forty-seven houses. 
architects. 

(HAMYERSMITH).--In our entry of last week under this head the 
address of Mr. F. Н. Jones was wrongly stated ак Coleman 
Street, E.C., instead of 178, Hammersmith Road, which is the 
correct address. Unfortunately there isa Mr. F. H. Jones at 
the incorrect address given, and he has as a result been deluged 
with letters from electrical firms regarding a matter with which 
he has no connection. We regret the annoyance thus caused. 

(PUTNEY).—Eight shops. Lee & Pain-Clark, 19, South Square, Gray's 
Inn, W.C., architects, ` 

(WANDSWORTH). —34 houses, Holloway Bros., 19, Belvedere Road, 
S. E., builders. 

(STRATFORD, E.). — Addition to Three Mills Distillery. Crickmay and 
Sons, 18, Victoria Street, S. W., architects. 

(STRATFORD, E.).--Additions to УУ. Н. Hornett’s bone-boiling works. 
8. Jackson, 65, Fenchurch Street, E.C., architect. 

(West HAM).—Additions and alterations to St. Thomas's Church. 
Gale, Durlacher & Emmett, 33, New Bridge Street, E.C., 
architects. 

(CAN N ING Town, E.).—Additions and alterations to provided school in 
Clarkson Street. Newman & Jacques, 2, Fen Court, Fenchurch 
Street, E. C., architects. 


Norfolk & Prior, Catford, 


(SILVERTOWN, E.).—Coal store for H. Tate & Sons, sugar-refining 


factory. 
(Barnspury, N.).—Rebuilding premises in Pulteney Street, &c. Geo. 
Carter, 618, Holloway Road, N., architect. 
(E.).—Additions and alterations to factory in Brick Lane (£2,665). 
Fuller, Horsey, Bons & Cassell, 11, Billiter Square, E. C., 
surveyors; Hawkey & Oldman, 21, Cambridge Road, E., 
builders. 
(Custom Hover, E.).—Additions and alterations to workshops of 
Gregson & Co., shipjoiners, Felstead Road. 
(Forest GATE).—Extension of Ht. Peter's Church. W. J. Maddison, 
127, Minories, E., builder. 
(STBATFORD, E.).—Additions and alterations to St. Aidan's Church. 
Banister, Fletcher & Sons, 29, New Bridge Street, E.C., 
architects. 
(BLACKFRIARS).—Power station in Holland Street for London 
Hydraulic Power Co. 
(Brixton).—Factory at rear of 2 and 4, Cranmer Road for Spiers and 
Pond. 
MIDDLETON (Lancs.).—Extensions to Co-operative Wholesale Society's jam 
and pickle factory. 
NEWCASTLE-ON-TYNE.— Large warehouse in Stowell Road for the New- 
castle Co-operative Society. 
NEWLYN (Con xwaL.t.). Hall and class rooms in connection with St. Peter's 
Church. H. White, architect, Keigwidn Heamoor, Cornwall. 
NEWRY.- Showrooms and warehouses for Rea & Ross, Hill Street, Newry. 
W. В. Barber, architect, Dundalk and Newry. 
NORTHWICH (Puruury).—Extensive new chemical works to be erected on 
Holford Hall Estate. Arninonia Soda Co., owners. 
NOTTINGHAM-—Hlock of offices and shors (Bridlesmith Gate). Н. Holbrook 
builder, Lenton, Nottingham. 
OLDHAM.—Machinery works extensions. For Messrs. Asa, Lees & Co 
textile machinists. 
PARTICK (N.B.).—Offices and stores for Fulton & M'Connell, in South Street. 
POOLE.—Blocks of terrace houses. Smart & Wyeth, builders. Poole. 


PORTSMOUTH.—Concert pavilion, bars, tea-rooms, and other buildings at 
South Parade Pier. G. E. Smith, architect, 145, Victoria Road 
North, Southsea, Portsmouth. 
RICHMOND.—Hlock of shops and offices. Jos. Sawyer, 118, Holborn, E. C., 
architect. J. Carmichael, Wandsworth, builder. 
RIPON.—New secondary school for girls. Connon & Chorley, architecte, 
Leeds. 
ROTHERHAM (Swistow.-—-New Council's schools (£4,791). G. H. Smith, 
builder, Bank Street, Mexborough. 
RYDE Sma View). New vicarage (21.596). E. J. Сахв, = architect, 
“Coronation,” Bea View. St. Helens (I. W.); C. Langdon, builder, 
«4, Player Street, Ryde (I. W.). 
SA&DDLEWORTH (Yorss.).—Altering and restarting works. Write, New Walk 
Mills Printing and Bleaching Co. 
SALFORD.—Bakehouse at the workhouse, Eccles New Road. Н. Lord, 
architect, 42, Deansgate, Manchester, 
SHEFFIELD.—Residence at the Training College for the T.C. (210.000). 
SHELFORD (near WALsALLX.—New Council School (accommodate 220) for 
the Staffs. Education Committee. G. Balfour, Director of 
Education, County Education Offices, Stafford. 
SHORT HEATH (near WoLvERHAMITON).—New Council school (accommodate 
276) for the StatYs. Education Committee. G. Balfour, Stafford. 
BIDCUP (KEN). - Rebuilding The Hollies” for Greenwich B.G. W. Mills 
and Son, builders, Westcombe Park, Blackheath, S. E. 
BMETHWICK.—Inmportant extensions to Cornwall Works. Tangyes, Ltd., 
owners. 
SOUTHEND-ON-SEA. -—-Extensive additions to the pier, including extension of 
the electric tramway, new kiosks, refreshment rooms, offices and 
station buildings, for the T.C. (273,000). 
SPRINGWELL (near NEXCARTLIT).— Workmen's Club and manager's house. 
Liddle & Brown, architects, Prudential Buildings, Mosley Street, 
Newcastle. 
STOCKPORT (Hvpr).—New secondary day school. Geo. H. Willoughby, 
architect, 3, York Street, Manchester. 
STOURBRIDGE (Lowrn Hacury).—New Church (£2,900. T. Grazebrook, 
architect, Stourbridge; Oakley & Coulson, builders, Dudley. 
UXBRIDGE (ILLIN DON). — Ward and administrative blocks, laundry, and dis- 
infector block at the hospital (£5,693). H. D. Bowyer, builder, 
Mackenzie Street, Slough. 
WHITWORTH (Lascs.).—Alteration and re-starting of Bridge Mills, by Coun- 
cillor J. H. Heys. 
WIGAN (OrkF-LL).—Alterations and extensions at Sandbrook Mill, Orrell. 
WOLVERHAMPTON.—New Welsh Church in Birch Street (£1,990). Rev. 
J. E. Jones, pastor. 


NOTES. 


The Electro-Harmonic Society.—The first smoking 
concert of the season is to take place on Friday evening next, 
October 4th. Vocal music will be rendered by Mr. Henry Turn- 
penny, Mr. Harry Dearth and the 3:olian Quartette. There are to 
be banjo solos by Mr. Arthur Sullivan, humorous stories by Mr. 
C. W. Wreford, humorous imitations by Mr. Lewes- Benet, and 
humorous sketches by Mr. Oldbury Brough. 

We learn from Mr. W. E. Lane, the hon. secretary, that arrange- 
ments have been made to hold the Society's.concerts during the 
coming season as follows: 


In the King’s Hall, Holborn Restaurant. 


Smoking Concert  ... On Friday, October 4th, 1907. 
Ladies’ Night... On Friday, November 8th, 1907. 
Smoking Concert. On Friday, December 13th, 1907. 
Smoking Concert .. On Friday, January 10th, 1908. 


In St. James’ Hall, Creat Portland Street, V. 


Ladies’ Night... .. On Friday, February 21st, 1908. 
Smoking Concert . On Friday, March 27th, 1908. 


As the King's Hall is becoming inadequate to accommodate the 
increasing membership of the Society, the Committee have decided 
to hold the last two concerts of the season in the new St. James's 
Hall now building in Grest Portland Street, where the accommo- 
dation is ample. Should the experiment prove successful, it is 
possible that the Society's concerts may in future be held regularly 
at this hall; but the heavy extra expense involved would neces- 
sitate & further substantial increase in the membership. 


Copper.—Messrs. Merton's report for September shows 
a falling off in visible supplies, 12,742 tons being the figure for 
mid-month, as against 14,220 for tbe end of August. Taken in 
conjunction with the continued fall in the price, this can only 
mean that consumers are carrying sufficient stock for present needs, 
aud have no immediate cause to induce even the ordinary rate of 
shipment. The falling off in supply is noticeable in the case of 
Spain and North America, Australia seemingly finding it worth 
while to keep shipping. 

The financial journals are fairly unanimous in ascribing the 
depression to over-stocking on the part of the producer, and the 
falling-off in demand due to absence of work involving the raw 
material, such as electrical schemes of any magnitude. The 
Financial Times, in taking this view, discusses the question, now 
beginning to be raised, of closing down certain mines, and so 
limiting the production. Such a proceeding would have consider- 
able effect on the market, apart from any actual limitation which 
would eventually result. The same journal gives a table showing 
that copper has retrograded below the lowest price of 1905, though 
still above the highest for 1902. ў 

The Times New York correspondent says that on September 18th 
the subsidiary companies embracing and controlled by the Amalga- 
mated Copper Co. voted a matcrial reduction in the production of 
their Butte mines. This action means probably the lessening of 
pro-uction by two-thirds. 
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To Our Readers.—If some of our readers should find 
diticulty ín obtaining at certain railway stations copies of the 
ELECTRICAL REVIEW, we would again suggest their immediately 
ordering direct from us, or through avents near the said railway 
stations, but not directly connected with the bookstalls thereat. 


High-Voltage Direct-Current Railways.—In a paper 
read before the Chicego Section of the A.IE.E. Mr. W. J. 
Davis, jun., stated that 1,200-volt direct-driven railway equipments 
had been sold during the past year for a total of 129 miles of rail- 
way, the total rating of the motors being 11,700 (? 1. .). Each of 
the car equipments includes four 75-н.р. commutating-pole motors. 

The roads that are now being equipped may be divided into 
three classes :—(1) Those which are required to operate on 
600-volt direct current at ful] maximum speed as on the 1,200-volt 
sections; (2) those which are required to operate on 600-volt direct 
current, but at approximately half maximum speed; and (3) those 
which operate only on 1,200 volta. 

The first class requires motors wound for 600 volta, but designed 
to withstand 1,200 volts without danger or flashing or injury to 
the insulation. The motors are connected in four-parallel when 
run on 600 volts and in two parallel] groups of two motors in series 
when run on the 1,200-volt sections. 

In the second and third classes the motors may be wound for 


either 600 or 1,200 volts, preference being given to the latter on . 


account of the improvement in the tractive power at the slipping 
point of the wheels. In order to obtain satisfactory commutation 
qualities and to prevent tendency to flashing at the commutator at 
the high voltages encountered, all motors for the 1,200-volt 
system are provided with series-wound auxiliary poles midway 
between the magnetising poles, and so proportioned as to neutralise 
the armature reaction locally under all loads. The additional 
insulation required causes the motors to weigh from 15 per cent. to 
20 per cent. more fora given output than 600-volt motors. This 
additional weight is not due to the inter-pole construction, as on 
the basis of equal voltages the inter-pole motor will weigh about 
the same or a little less than the etandard railway motor. 

The control system is substantially the same as that used on the 
600-volt system, with the exception of some slight changes in the 
insulation of the primary circuits. The secondary circuits are all 
energised at 600 volts, as are also the car heaters and lamps, and 
for this purpose a small motor-generator is furnished for use when 
run on 1,200 volts, the function being to change the voltage to 600. 
The capacity of this motor-generator as furnished with quadruple 
75-H.P. equipment is 38 amperes, which can provide for ths light- 
ing, heating and air-pump circuits for one car, and the secondary 
control-circuit for a train of six cars. — Electrical World. 


Iron and Steel Institute.— The annual congress of 
thie Institute was opened at Vienna on Monday morning. 


The Labour Disputes.—At the time of writing, the 
labour disputes in the shipbuilding trades, and between railway 
employés and the companies, have not been decided. As regards 
the railway men's dispute, a ballot of the men is being taken, the 
question before them being whether or notthey are agreeable to the 
declaration of a strike in the event of the companies refusing to 
recognise the officials of the Amalgamated Society of Railway Ser- 
vauts as the men’s representatives. It is generally admitted that 
Mr. Richard Bell, M.P., secretary of the Amalgamated Society, has 
not attempted to rush the matter at all or to influence unduly the 
members of the Society. Accompanying each ballot paper is a 
letter by Mr. Bell putting concisely the history of the negotiations, 
or attempts at negotiation, so that the men will know precisely 
how matters stand. It has been pointed out that since the last 
great strike on the North-Eastern Railway, the Society has been 
recognised by that company, and any matters in dispute which can- 
not be settled locally are referred to headquarters, where they 
receive full consideration. It cannot, of course, be overlooked 
that the companies could not agree to grant any concessions to 
members of the Society which they were not prepared to give to all 
their employés in the same branches or grades, whether members 
of the Society or not. 

Touching on the question which has been raised as to the non- 
representative character of the Society, it has been asserted by Mr. 
Bell that whilst their members form only a small proportion of the 
total number of railway employés, the Society is strongest in the 
principal centres, and the effect, therefore, of a strike of their 
members would be far more serious than might be supposed by 
taking the relative number of society members as a criterion. 
The principal demands in what is called the ''all grades" pro- 

mme are :— 

“ An eight-hour day for drivers, firemen, guards, shunters and 
signal men ; also for motormen, conductors and gatemen on electric 
railways. 

„A ten-hour day for all other classes of railwaymen except 
platelayers. 

“No man to be called out for duty with less than nine hours’ 
rest. 

“ All overtime to be paid for at à minimum rate of time and a 
quarter, and time and a half to be paid for all time worked 
between 12 midnight Saturday and 12 midnight Sunday, Christmas 
Day and Good Friday being regarded as Sundays. 

* An immediate advance of 2з. per week to all grades who do not 
receive the eight-hour day. 

“ All grades in London districts to be vaid a minimum of 38. per 
week above wages in country districts. 


+ 


“A week’s wages to be guaranteed to all men whose conditions 
of service compel them to devote their whole time to the com- 
panies. This to be independent of Sunday duty. 

“ Abolition of the system of working with only one man in the 
motor-cab on electric railways.” 

Whilst these conditions, it is pointed out, are the maximum 
demands of the men, the companies’ minimum concession is that 
they can do nothing at all. 

Between these two extremes it is to be hoped that some com- 
promise may be effected without the necessity of resorting to a 
strike, the effects of which could not fail to be disastrous to many 
outside industries which have no voice in the matters in dispute. 

The position of affairs in the shipbuilding trades is that the 
Boi'ermakers’ Society have rejected the provisional agreement 
adopted at Edinburgh; as a result the Ale per Federation 
decline to discuss any terms for a permanent settlement, and have 
again given notice to the Society to dispense with the services of 
members after October 5th. If tbis notice remains in force it will 
mean the locking-out of about 40,000 men. Meanwhile the Boiler- 
makers' Executive propose to take another ballot of the men on the 
question. The members are to be asked whether they will leave 
the matter in the hands of their executive, or whether they adhere 
to their previous decision to reject the Edinburgh agreement. In 
a circular issued by the Committee it is pointed out that if the 
men vote against the Edinburgh agreement, the responsibility of 
bringing about a general lock-out will be theirs. 

The Boilermakers’ Society is generally regarded as one of the 
best-conducted trade unions in the country, and it has generally 
managed to make satisfactory terms for its members without 
recourse to strikes. It is to be hoped that wise counsels will 
prevail and that the members will decline to involve 40,000 men 
in a lock-out because 20 caulkers object to apprentices doing what 
they are told to do. 


Copper and Electrical Companies.—The considerable. 
decline in the price of copper in the past two or three months has 
been specially welcomed in Germany, where it is expected to 
exercise a favourable influence upon the development of tbe elec- 
trical industry. With a world’s annual production of 723,000 tons, 
of which the United States represent 415,000 tons, Mexico 62,000 
tons, Spain 50,000 tons, Japan 43,000 tons, Australia 37,000 tons, 
and Chile 26,000, the outturn of 21,000 tons in Germany is com- 
paratively small in relation to its consumption. The United States 
stand first as the largest consumers with 300,000 tons, Germany 
ranks second with 151,000 tons, the United Kingdom third with 
108,000 tons, and France fourth with 65,000 tons. A large reduc- 
tion in the price will consequently be seen to represent a consider- 
able sum to electrical firms, provided that their stocks are light 
and they have not contracted far ahead. The Berlin Allgemeine 
Co. alone used 16,700 tons of copper at the Oberspree cable works 
in the year 1905-6, as contrasted with 14,800 tons in the preceding 
financial year. If it is assumed that similar progress has been 
made in 1906-7, the copper consumption must have been about 19,000 
tons, and there would bave been an enormous saving if the material 
could have been purchased at t e price prevailing to-day. This 
has, however, been impossible, but a brief calculation will show 
the very considerable economy which is now possible from the 
purchase of copper at the present low price, as compared 
with six months ago, both for German and British consumers of the 
metal. 


An Indian Hospital Installation.— According to the 
Indian Electrical, Mechanical and Textile News, a large electrical 
installation is being put into St. George's Hospital at Bombay. 
The installation includes an electric lift for the new Women’s 
Ward, and the present hydraulic lift at the Male Hospital, which 
is never used now, as it is too slow and unreliable, is to be 
converted so as to be driven electrically. The two lifts will be 
similar in all respecta, so that spare parts can be adapted to either. 
The speed will be 150 ft. per minute, and the control will be by 
an electric switch from the cage. They will be supplied by Messrs, 
Waygood. In addition both Male and Female Wards will have 
dinner lifts operated electrically. 

A suitable number of electric cooking utensils and sterilising 
apparatus will be provided on each floor. 

For the lighting of the Hospital, there are in all some 266 8-с.р. 
lamps, 262 16-c.»., and 262 metallic filament lamps of 22 с.р. 

A large number of plugs are to be provided throughout the wards 
to enable portable lights and fans to be used wherever they are 
likely to be required. For these 105 portable lamps of different 
Borts are provided and 172 portable fans, while there are in addi- 
tion 58 ceiling fans. The fans to be used are to be mounted on 
pedestals 33 ft. high. 

The main illumination of the ward will be from the brackets 
along the walls, but in addition there will be two or three central 
lights with opaque green shades which will be hung from reversible 
fittings, enabling the lamp and shade to be reversed at night, so 
that the light will be thrown upwards on to the ceiling and the 
ward will be lit by a dim reflected light. There will also be 
specially shaded portable night lights for the nurses use. The 
wiring will be carried out in armoured insulated conduit in the 
wards, and in wood casing in the verandahs. The supply company’s 
service mains will be brought into a special distributing station, 
which will be erected in the grounds of the Hospital, whence over- 
head supply mains will be led to each building. The whole of the 
electrical work has been placed in the hands of Messrs. F. & C. 
Osler & Co. for the sum of Rs. 61,306, plus Ra. 18,856 for four 
W aygood electric lifts. 
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Thefts of Electrical Energy.—Under this title the 
Electrical World describes an ingenious method for stealing elec- 
tricity which bas caused a good deal of trouble to the New York 
Edison Co. A man named Herman Barth has been selling to con- 
gumers a so-called “meter regulator." This is essentially a big 
horse-shoe magnet, which fits down over the top of the electric 
meter, one leg coming in front and one at the back of the meter, so 
that the positive pole of the magnet inside the meter is next to the 
negative pole of the “regulator's” magnet, and vice versá. The 
" regulator" is then connected with the service wires, and since ita 
magnet is more powerfal than the one inside the meter, it makes 
the hands turn backward. One of the company’s counsel in the case 
says: 

“These devices have been used chiefly in saloons. They are 
warranted to reduce the light bill more than half. They are usually 
put over the meter Jate Saturday night, and by running a certain 
number of hours, they reduce the meter marking for the previous 
six days just about 60 per cent. There is no danger of an inspector 
getting into the basement of a saloon Sunday morning." 

By chance some user of the “regulator” left it on his meter, and 
it was found by one of the company’s inspectora. Barth wanted 5200 
for the machine. 


Railway Electrification in the Sierras.—With re- 
gard to the proposal mentioned in our last issue for operating tbe 
Bacramento Division of the Southern Pacific by electricity, the 
Electrical World publishes а note to the effect that the un- 
limited manner in which money is being spent on the construction 
of what is now known as the Stanislaus Electric Power Co. Svstem 
in Tuolumne County has led to the belief that the Southern Pacific 
Railroad officials are preparing to operate their trains by electricity. 
Some assert that the expenditures on the new power line have 
already reached over $3,000,000. The work has been carried on 
regularly оп а most expensive scale. Large reservoirs ate being 
constructed and a costly power line is being completed. Steel 
towers will be used instead of the usual poles. It is estimated that 
$10,000,000 will be spent on this undertaking alone. Four large 
systems will be established, and Mr. Harriman has plans for a 
fifth station in the Sierra to supply power for the trains crossing the 
mountains. About 36,000,000 is to be expended on this plant, and 
when all of these plants are completed the Southern l'acific will bave 
an exceptionally strong chain of electric systems throughout Cali- 
fornia, and can supply an immense amount of power, in addition to 
operating all of its railroads. 


Co-operation and a Split.—The Financ! Times 
last week published a leading article advocating ‘Co-operation in 
Electricity,” and after referring to the great possibilities for good 
that lie in that direction, our contemporary says :— 

„The contrast between the motor industry—which is a thing of 
yesterday, and possesses powerful representative organisations and 
а co-operative selling system—and the electrical industry is too 
striking to be overlooked." 

It was unfortunate that on the very same day that the above 
article appeared, the S/an/ard was publishing an article showing 
how disunited is the motor-car industry, which is held up by some 
as an cxample for the electrical industry to follow.  ' Motor 
Disunion—Split in the Ranks of Rival Organisations —Heated 
Controversy "—these are the headings of the article! 

Perhaps those who are arguing in favour of electrical co-operation 
would be well advised if they left the motor industry out of the 
question. Even if there had been evidence beyond shadow of 
doubt that the motor industry was benefiting from co-operation, 
that would be far from proving that such a movement would apply 
itself successfully to a very different industry. 


New York City Railroad Co.—It is reported by Reuter 
that receivers have been appointed for this company, on the joint 
application of the creditors and the officials. The company operates 
nearly all the surface and street railways of Manhattan Island, the 
Bronx and New York City. | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
ErnzorAICAL Review posted as to their movements. 


General.—Mr. I. V. RonrNsoN, Wh. Sc., has been 
appointed London manager for Messrs, Richardsons, Westgarth 
and Co., Ltd., and will take up his duties at their London office, 
5, Queen Anne's Gate, Westminster, at the beginning of October. 
For the past three years he has been with Messrs. A. R. Brown, 
McFarlane & Co., Ltd., of Glasgow, who represent Messrs. 
Richardsons, Westgarth & Co. in Scotland. 

Mn. F. J. Rynp has resigned his position as manager of the 
South Wales office of the Electrical Co., Ltd., in order to join Mr. 
C. P. Sparkes, of Moorgate Court, Moorgate Street, E. C., as 
assistant in his consulting business. Mr. Rynd has been with the 
Electrical Co. for the last four vears, joining them in 1903 as out- 
side superintending engineer, and in this capacity he had charge, 
we understand, of all their installations in this country, the most 
important of which were a complete 6,000-volt three-phase power 
installation of 6,000 ир. for the Sundeiland Corporation; the 
power house installation for the Ipswich Corporation electric light 


and tramways undertaking; the complete electric power instal- 
lation of 8,000 н.р. in the Aberdare Valley collieries of the Powell 
Duffryn Steam Coal Co.; the electric plant and pumpe for the 
sinking of their new Penallta colliery, and a 3,000-H.P. gas engine, 
and 1,500-H. P. gas engine, as well as sundry motors and pumping 
plant at their Bargoed, Elliot, and new Tredegar collicries,as well asa 
considerable amount of other work throughout the South Wales coal- 
field, where he has been for three years. Six months ago Mr. Rynd 
was appointed manager of the South Wales business of the Elec- 
trical Co. Prior to his engagement with the Electrical Co., he was 
chief assistant electrical engineer to the Portsmouth Corporation. 

Mr. Ernesto Danvers, M. I. E. E., consulting engineer, of Buenos 
Ayres, returns to the Argentine on Saturday, 28th inst., completely 
restored in health. Owing to the shortness of his stay in this 
country, and his continued ill-health, Mr. Danvers was, un- 
fortunately, unable to avail himself of the invitations that he 
received to visit the works of various firms. Mr. Danvers's friends 
wil be glad to learn that his health is now completely re- 
established. 


Central Station Officials.—Mr. A. C. BosrEL, of 


Manchester, has been appointed junior assistant engineer in the 
business development department at the Birmingham Corporation 
Electricity Works. 

Мв. Percy OLvEB has been appointed to succeed Mr. F. W. Е. 
Jones as engineer and manager of the Midland Electric Light and 
Power Co 'e station at Leamiugton. 

Мв. A. S. Влвхлпр, of Cheltenham, has been appointed borough 
electrical engioeer of Walsall, in succession to Mr. Wylie, who, as 
already announced, has gone to New Zealand. Mr. Barnard, who 
is 39 years of age, was lately in the employ of the Government of 
Ceylon, and adviser to the municipality of Colombo. He relin- 
quished the latter position in May last. It will be remembered 
that prior to gcing out to Ceylon, Mr. Barnard was electrical 
engineer to the Hull Corporation. 


Obituary.—Our Glasgow correspondent says that the 
death is announced of MR. Davip CABLAw, engineer, Glasgow, who 
was associated with Lord Kelvin in the making of instrumenta 
connected with the working of the Atlantic cable. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Light, Power and Hiring Co., Ltd. (72,303).— 
This company's annual return was filed on August 27th, when £13,906 sbares 
had been taken up out of a nominal capital of £15,000 in £1 shares, 8. per 
share has been called up and £5,282 Sg. has been received. Mortgages and 
charges: Nil. 


Leicestershire and Warwickshire Electric Power Synd., 
Ltd. (72,274). Issne on September Sth of £100 6 per cent. debentures, part of 
series created July 9th, 1907, to secure £5,000, charged on the company's under- 
taking and property, present and future, including uncalled capital. No 
trustees. Previously issued of same series: £650. 


New General Traction Co., Ltd. (47,321).— This company's 
annual return was filed on July 4th, when the entire capital of £370,000 in 
£5 shares (50,000 preference and 21,000 ordinary) had been taken up. £250,000 
has been paid on the preference shares, and £120,000 is considered ай paid on 
the ordinary. Mortgages and charges: £280,000. 


John M. Kaiser, Ltu. (91,338). — The statutory report, made 
up to July 20th (filed July 23rd), shows 717 shares allotted ; 600 are credited as 
fully paid, and £110 has been received in cash. The nominal capital is £1,000 
in El shares. A debenture for £100 was registered on February 16th, 1907. 


James & Browne, Ltd. (Engineers and Electricians, Hammer- 
smith) (72,872).—-Issne on August 20th of £100, and on August 23rd of £950 
5 per cent. debentures, part of series created June 29th. 1906, to secure 
£6,000, charged оп the company's undertaking and property, present and 
future, including uncalled capital. Trustees: J. E. Ellis, Portland House, 
Basinghall Street, E. C.; and E. Hughes, 106, Holland Road, Kensington. 
Previously issued of same series : £4,950. 

Ltd. 


Anglo-Iberian Electric Light and Power Co., 
(76,053).—This company's annual return, made up to January 1tth, was filed on 
July 15th. 106 shares have been taken up out of a nominal capita! of £10,000 in 
£1 shares. £1 per share has been called up and paid on 100. Nothing has been 
called up on 6. Mortgages and charges: Nil. 


Electrical OIl Refining Co., Ltd. (43,126).—This company’s 
annual return was filed on August 20th, when 4,375 shares had been taken u 
out of a nominal capital of 45, 000 in £1 shares. £882 has been received, an 
£8,193 is considered as paid. Mortgages and charges: Nil. a 


Electricity Supply Co. for Spain, Ltd. (29,103).—This com- 
pany’s annual return was filed on July 81st, when 34,660 preference, 19,900 
ordinary, and 100 founders’ shares had been taken up out of a nominal capital 
of £205,000 1n 40,000 preference shares of £5 each, 19,900 ordinary shares of 5s. 
each, and 100 founders’ shares of 5s. each. 5s. per share has been called up on 
19,900 ordinary, resulting in the receipt of 44.975. £173,325 is considered as 
paid on 34,660 preference, and 100 founders’. Mortgages and charges: 
£189,500. 


F. W. Smith & Co., Ltd. (56,604).—This company’s annual 
return was filed on July 29th, when 600 shares had been taken up out of a 
nominal capital of £5,000 in £5 shares. £5 per share has been called up, 
resulting in the receipt of £3,000. No mortgages or charges. 


Accessories Manufacturing Co., Ltd. (84,107).— This com- 
pany’s annual return was filed on August 19th, when 2,448 preference and 
1,064 ordinary shares had been taken up out of а nominal capital of £10,000 in 
5,000 preference and 5,000 ordinary shares of £leach; £1 per share has been 
called up on 7 ordinary and £7 has been received; £3,500 is considered as 
paid on 2,443 preference and 1,057 ordinary. Mortgages and charges: 43.900. 


Sunbeam Lamp Co., Ltd. (25,498).—This company’s annual 
return was filed on August 8th, when 1,765 shares had bcen taken up out 
of a nominal capital of £25,000 in £10 shares; £9,080 has been received 
and £8,670 is considered as paid. Mortgages and charges; £8,800, 


Ecuador Telephone Co., Lid. (29.205).— This company's 
annus) return was filed on July 26th, when 5,000 shares had been taken up out 
of & nominal capital of £100,000 in 90,000 shares of 46 each; 495,000 bad 
received, Mortgages and charges: Nil. 
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Bray, Markham & Reiss, Ltd. (74,871).—This company’s 
annual return was filed on August 9th, when 8,000 shares had been taken up 
and paid for in full, out of a nominal capital of £20,000 in £1 shares. Mortgages 
and charges: Nil. 


Electric and General Investment Co., Ltd. (31,506).—This 


company's annual return was filed on. July 17th, when the entire capital of 
£200.000 in £5 shares (20,000 ordinary, 100 founders’ and 19,900 preference) 
had been taken up. £1 per share has been called up on 20,000 ordinary, and £6 
per share on 100 founders’ and 19,900 preference, resulting in the receipt of 
£120,000. Mortgages and charges: Nil. 


Lumb Electrical Bleacbing Co., Ltd. (Edenfield) (91,562).— 
Issue on September 1st of £1,775 6 per cent. second debentures, part of series 
created January 18th, 1907, to secure £15,000, charged on the company's under- 
taking and property, present and future, except uncalled capital, subject to first 
debentures. No trustees. Previously issued of same series: £13,225. 


OITY NOTES. 


Мв. JohN KERR presided on Tuesday over the ordinary general 
meeting of this company held at Cannon Street Hotel. In moving 
the adoption of the report (see ELECTRICAL REvIEw, September 
20th, p. 471), the Chairman said they would note that the net profits 
for the year under revicw amounted to £80,476, or a reduction of 
£5,878 compared with last year. Naturally they would, like the 
board, regret that there should be any diminution of profits, but on a 
calm survey of the business situation, and taking the experience of 
other concerns somewhat similarly engaged in industry, he thought 
they could rejoice that their position had been so well maintained. 
It was, perhaps, scarcely necessary for him to impress upon them 
that the directors, with the approval of the auditors, had as usual 
-taken every care to charge fully against revenue for all contingencies. 
Apart from the competition to which he referred last year as keen, 
they had, he was sorry to say, found little or no amelioration 
during the last 12 months. They were prepared to take part in 
the struggle, and to endeavour to hold their own, but 
their directors deprecated the folly of ruinously cutting 
prices. If they had during the last two years been able to maintain 
their profits, he trusted they could look forward to a time when all 
the energy and capital they had might get a more generous return. 
Apart from the competitive element, which he hoped he had not 
laboured too much, another element affecting the profits had been 
the great increase in the cost of raw materials. Electrolytic 
copper, of which they bought a large amount, had been not only 
high in price, but very fluctuating. In January last it was £115, 
in April £122, in June £106, and now in September it is £72 per 
ton. As manufacturers, they did not object to paying a reasonable 
price for copper, but it was the severe fluctuations that militated 
i them and made business most difficult. As they had now 
at the credit of the reserve accounts £216,000, their directors had, 
after giving the subject the fullest consideration, decided to 
recommend that no addition should be made this year to the 
reserves, but instead, they would increase the carry forward by 
£23,063, making that amount £79,140, being an amount practically 
equal to last year’s profits. Their directors had always in view 
the safeguarding of the interests of the debenture-holders and 
preference shareholders, by keeping the funds well in hand. That 
conservative action was bound to strengthen in the end the 
position of the ordinary shareholder. By reason of the 
stringency in the money market, many schemes for which much 
material they produced would be required, were in a state of 
suspended animation. The great shrinkage in the capital values of 
all classes of securities had naturally caused a check on new enter- 
prises. The enormous wastage of capital involved in the South 
African war, the Russo-Japanese war, and the destruction of San 
Francisco, all pointed to a restraint in speculative activity. The 
Board of Trade returns would give the impression that this country 
was enjoying a period of boundless prosperity. One or two favoured 
trades had certainly had a good time, as also some producers of 
raw material, but a careful study of the true position would, he 
thought, satisfy most people that the margin of profit had been 
greatly reduced compared to many years when the Board of Trade 
. figures were of a more modest character. He could not conclude 
without expressing the directors’ thanks to the management and 
the staff for the whole-hearted manner in which they had, one and 
all, worked during an arduous 12 months. There was a harmony 
and an esprit de corps which could not fail to make for success. 
Мв. CLauD Т. CAYLEY seconded the motion, and the report was 
adopted. 


United Electric Car Co., Ltd. 


THE annual meeting was held at Preston on September 19th. Мв. 
Gro. RicHARDSON presided, and in moving the adoption of the 
report (see ELECTRICAL Review, Sept. 13th, 1907), he said that the 
report and balance-sheet were of & most satisfactory character. 
Twelve months ago they anticipated a better state of things for 
the company, and that prediction had proved correct. The 
directors considered the result of the year's trading very satisfac- 
tory, for with a greatly reduced production as compared with the 
previous year they had made a profit of nearly £7,000 more, which 
clearly showed that they had had no serious drawbacks, and that the 
works had been engaged on profitable lines all through. The com- 
pany were consequently in a better position to place to general 


reserve £2,000, which was not done last year, and the directors had 


written off the balance of the preliminary expenses in connection 


with the purchase of the new works, amounting to £2,000 and had 
also carried forward to next year £5,095, which was nearly £3,000 
more than in 1906. The depreciation reserve on buildings, fixed 
plant and machinery, with £4,550 brought in, amounted to £25,500, 
which the directors thought ample and highly satisfactory, con- 
sidering that the works and plant had been maintained in perfect 
condition and working order out of revenue. Another feature on 
which the directors might congratulate themselves was the bank 
balance. Twelve months ago the company owed the bank £9,374, 
but now they had acredit balance of £6,506. The present slack- 
ness was unfortunate and quite unforeseen, but so long as they 
knew orders were not going elsewhere which should come to them, 
the directors could only hope for an early revival. 

The report was adopted, and it was decided to pay the preference 
dividend for the half-year ending June 30th, and a dividend of 
5 per cent. on the ordinary shares, less income-tax. 


Halifax and Bermudas Cable Co., Ltd. 


Тнк directors’ report, to which we referred briefly last week, says 
that the net result of the year's working (June 30th, 1907) is a 
profit of £3,182, as compared with £3,274 for the previous year. 
An interim dividend of 24 per cent., free of income-tax, has already 
been paid, and it is now proposed to meke a further equal pay- 
ment, free of income-tax, which will leave £682 to be carried for- 
ward. For the first time after 16 years of uninterrupted working, 
the company’s cable developed a fault which last October had to 
be cut out at the cost of £2,094. The business of the year was 
further adversely affected by the earthquake at Jamaica, which 
severed the Direct West India Co,'s cable, and which was unable to 
supply through messages from January 14th to February 23rd, and 
later, by the interruption of the Bermuda-Turks Island section, from 
March 14th to April 7th. The balance to credit of revenue account, 
which was last year increased to £18,010 2s. 3d., has been debited 
with the £2,094 10s. expended in repairs during the year and 
credited with £682 88. 8d. surplus revenue of the past year, and it 
now stands at £16,598 Os. 11d. During the year debentures have 
been paid off to the amount of £9,000, leaving £28,900 outstanding. 


Dundee, Broughty Ferry and Distriet Tramways 
Co.. Ltd, 


THE second annual meeting was held on Monday. The accounts 
were considered satisfactory and approved, and the necessary 
dividends ordered to be paid over to the Limited Company. On 
account of the damage done the directors decided to withdraw all 
permits for traffic by carts, motor cars, &c., on the new road, the 
maintenance of which lies on the company. 


Anglo-Argentine Tramways Co., Ltd.— The directors 
have declared an interim dividend to June 30th last, of 4s. per 
share on tbe ordinary shares, Nos. 260,008 to 580,007 inclusive, 
which under the recent special resolutions become second preference 
shares, being at the rate of 8 per cent. per annum, free of income 
tax, payable on and after October 7th next. The transfer registers 
will be closed from September 25th to October 7th, both dates 
inclusive. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 

Kalgoorlie Electric Power and Lighting Corporation.—100,000 ordinary shares 

of 10s. each, fully paid, Nos. 175,001 to 275,000; and 150,000 6 per cent. preference 


shares of £1 each, fully paid, Nos. 1 to 150,000, in lieu of the preferred shares 
of the Kalgoorlie Electric Power and Lighting Corporation now quoted. 


Canadian General Electric Issue.—The 7imes under- 
stands that the issue of preference shares by this company has been 
postponed, owing to the discovery that the provisions made to 
ensure priority in capital righte are not regarded as quite satis- 
factory. A fresh by-law will consequently have to be passed by the 
company, and a delay of about a fortnight is expected in the 
appearance of the issue. 


American Telephone and Telegraph Co.—A 
quarterly dividend of 2 per cent. is declared. 


Eastern Telegraph Co. Ltd.— The directors an- 
nounce a dividend at the rate of 34 per cent. per annum, less 
income-tax, on the preference stock, for the quarter ending 
September 30th, and a second quarterly interim dividend of 1} 
per cent. on the ordinary stock, free of income-tax. 


Melbourne Tramway and Omnibus Co.—A dividend 
at the rate of 15 per cent. per annum has been declared for the 
three months ended September 30th. 


France.—La Socicté des Tréfileries du Havre (anciens 
Etablissements Lazare Weiller) reports a profit of £38,000 for the 
last financial year. A dividend of 9 fr. per share is being declared, 
as compared with 8 fr. in the preceding 12 months. 


Direct Spanish Telegraph Co., Ltd.—The board has 
decided to pay, in addition to the dividend at the rate of 10 
cent. per annum on the preference shares, an interim dividend at 
the rate of 4 ре cent. per annum, free of income- tax, on the ordinary 
shares, both the half-year ended June 80th, 1907, and payable 
on October 1st next. 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


Fort- Receipta for , No. Route 
Locality. $ | e | of | Total to date. miles 
ended. fortnight. wks. open. 
| 4 * 4 | æ | Inc, 
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Wolverham | n 16 677 |+ 32 24 21,568 981 | 19:6 | „ 
Yorks. W. eo | oy 22] 8,485 |+ 827 | 88 44,180 - is M 
Baker 8$.- Waterloo „% 21 | 4,860 |+ 1,900 | 12 27,185 1 10,895 | 4:25 | 1 
Cen. London Rly. „ 21 9,802 |—2,580 | 12 57.579 |— 8,308 6] .. 
Char. +, Eus. Натр. „ 21 | 4,940 we 12 ,005 кы 776) .. 
City & B. Lon. Rly, „ 22 | 5.909 |+ 220 12 86,290 |+ 6,607 | 7:8 | 1-06 
Dublin-Lucan Rly, » 20 817 — 87 | 12 1,892 |+ 146 | 9 | ., 
G. N. ana City Bly, „% 21 | 8,198 |— 177 | 12 18988 — 97 | S6i .. 
G.N.,P'dy.&Brmp.| „„ 21 7,675 | .. 19 | 46,835 is 9 |.. 
JOverh'd Rly, | „ 22 | 8,011 |+ 105 12 19,918 | + 1,181 | 68 | 4:8 
Mersey Railway . „ 21 | 3,529 |4 191 | 12 21,686 |+ 1,609 | 4:5] ,, 
Metropolitan Rly. н 29 | 29,460 |+ 419 | 18 | 175 4,843 | 24:5 | .. 
Met ot Bly. „ 28 | 14,398 — 878 | 19 86,814 |— 416 | 24 „ 
tine ..| ,, 28 | 33,111 |+2,167 | 88 | 625,419 61,008 48 
Auckland Aug. 16 | 10,068 82$ | 88,769 |+ 9,178 | 19:9, +56 
Brisbane .. August | 16,225 |--1,089 |. е ia .. У 
Brit. Columbia Rly » 81,400 |+8,900 | 9 62,000 |--18,260 | .. | .. 
alcutta ee ГЕЈ Sept. 21 0,438 4- 15 ee ee ee ee ee 
§Cape Electric T. Ld.| August | 9,240 M T . > Pz es 
Genera "e E 9.579 |+ 627 ‘ ee z ss 
Kalgoorlie, W.A... " ‚549 its 85 81,955 5 20:6 | .. 
T es | Bept.15 | 1,216 |+ 291 | 96 19,521 |+ 8,824 |19'75) 9:396 
ae es e. | May 896 i . А $ ess 
th (W. A.) ee | Sept. 20 9,551 — 111 88 | 53,899 — 1,865 | 96°48] «gg 
* Compared with the corresponding period of 1906. One week only, 
t Includes horse, steam and other receipts. § One month, 
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STOCKS AND SHARES. - 


Tuesday Afternoon. 


Brock Exchange markets continue to be dominated to some extent 
by the now less threatening crisis in thé railway world. The 
speeches at last Sunday's Cardiff meeting caused a sudden revulsion 
of the previous nervousness, and a sharp rally in Home Railway 
stocks as a whole. But electrical issues are mostly weak. There is, 
however, a better tone amongst electricity shares, and the telegraph 
list maintains its firmness with some consistency. 

Quite a good reason for much of the Stock Exchange depression 
within the last decade is furnished by the Financial Times in a 
recent article showing that no less than £726,000,000 sterling has 
been raised by Governments and public bodies during the last 12 
years. It is scarcely surprising that the public appetite for 
investment should be a trifle fastidious after such a Gargantuan 
repast. 

Central London stocks are again very flat, the Ordinary and 
Deferred especially so. The Preferred is down a point to 89, but 
the two other issues have fallen 4 each. City and South London 
Ordinary staysat 46. Great Northern and City Preferred are back 
at 308., losing their last week's rise. Districts picked up a little at 
113, and Metropolitan Consolidated at 39 is slightly down. Sir 
Charles McLaren, chairman of the Metropolitan Railway, has 
spoken strongly in favour of railway directors affording recognition 
to the representatives of the men, however those representatives 
be chosen. 

Electricity* supply issues show improvements in Charing Cross, 
Chelsea, County of London and Metropolitan descriptions, the 
rises ranging from Ordinary shares to Debenture stocks. Oxfords 
are still rather pressed for sale, and a further fall of à has 
occurred. 

Chatting to a well-known dealer in electricity shares the other 
day, we asked what immediate hope there was for his market. 
The reply was not encouraging. If it be not one Bill that is 
brought forward next year, he argued, it will be another, each 
bearing no goodwill towards the companies. While such a state of 
suspense lasted, he went on, the market would be pretty sure to 
remain parlous. On the other hand, there is the chance of the 
Stock Exchange becoming busy with investment orders, in which 
case the good yields to be obtained from electric lighting shareg 
might attract fresh attention from the public. 

Copper, the metal, is now playing so important а part in the 
speculative markets that its movements are closely followed by a 
host of amateurs, who study the pronouncements of the recognised 
authorities with avidity. One of these experts observed in a cir- 
cular at the end of last week that the demand for copper was 
waning, partly in consequence of the ''electrical boom" having 
subsided to some degree. Mey be not all electrical manufacturing 
firms will agree that the word boom is well-chosen. 

Cromptons at lj are a trifle easier, but India-Rubber, Gutta- 
Percha shares have recovered from their weakness. 

Traction varieties are singularly quiet. British Electrics have 
not moved. Potteries Ordinary are lower at 7s. 6d. middle. 
Anglo-Argentine Ordinary lost some of their earlier advance, while 
Belgrano Ordinary at 4,°; were yy better. Calcutta trams still 
exhibit weakness, at 7} showing a decline of the fraction. 

Attention was recently directed to the hints in circulation with 
references to important Marconi developments said to be at hand. 
The scepticism then expressed has so far been put to the blush of 
shame by 28. 6d. rise in the shares, the price now being 20s. 6d. 
What the developments are, the market still appears to be 
in doubt. | 
Eastern Telegraph Ordinary stock has risen a point, and Western 
shares are j better. The Anglo-American group fell, upon fairly 
extensive realisations by a speculating division. Anglo “А” 
is down 14. Globe shares are still dull, despite the usual dividend 
declarations, and the Mackay Companies’ stocks are both a couple 
of points lower on sales emanating from Wall Street. National 
Telephone Deferred stock is better, but the First Preference shares 
at 114 are 4 down. 

Canadian General Electric shares have risen to 116, and there is 
a fair amount of business doing in them. We believe that the 
coming issue of Preferred shares has been postponed for a week or 
two pending the alteration of some technical point in the 
prospectus that is to be published. 


"t Bromley (Kent) Electric Light and Power Co., Ltd. 
— Ап interim dividend of 2 per cent. for the half-year ended June 
30th is announced. | 
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| SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


* Unless otherwise stated, all shares are fully paid. 


1 A period of nine months. 


(Continued om nent pede.) 


7 Business done 
Stock ; Closing Closing week ended Pise ? vnu 
or Dividends for the last Quotations Quotations Sept. 24th, Seni 
pent NAME. Share four years. Sept. 17th. | Sept. 24th. 1907. Fali — Грег 
ssue, * a: 
ee, ß igheet Lowest £ s. 
em mol ao MIN а-а [а-а |с |. | ый, 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1.250 Red. 100 | ми | Nil 5% | 59% 85 — 88 85 — а E 655 
149,600 Do. do. 5 % Debs., Nos. 1 to Stock | Gis. 2 84% | 33% | 60 — 68 105 m 151 iai Б 8 8 
n 199 670 So: N Telegraph б v Prei. ee "stock | 6 % 977 6% 6 75 ge rs 161— 162 164 —1 10 18 10 
1299, | Stock 2s. il —10⁴ . 5% T5 4 
210R dM LC Ls „ . | .. |5%|5+„| 99—104 zaj 99 : . | 610 4 
: 50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. T: 1% в' 8 2 8 % = ot — 7 ы diz P 451 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 Red. | Stock | 4 4% 4% 142 | 91 91 бїз 4 
2,097,689 | Commercial Cable Sting. 500 year 4 % Deb. ak. 8 P 5 % 5 & 15% 7 1 i is b os 
eo “ыйа т : to 02 105 jo % No % 1 1 рр орва 
, „ |4 Ps x 5 
12,981 | Direct Spanish Telegraph, I “Ж, pret!” | 5 1 4 10 & 10 % 1% 9 um. we uw " a .. | 818 2 
820 Pe ИС o De » i e |do | taus | wee | ia| ia| c [ina 
: Ol| Direct United States Cable : 100 —102 00 —1 . zu 18 
5,000 Direct W. India Cable, le, 44 % Reg. Deb., 1 to 1,200, R. "| stock 2 = b T T% 182 —137 133 —188 185 | 1939 a ^ TEC 
4,000,000 | Eastern Telegraph, Od; Stock. 100 33% aa | ae, | | 8 e 105 — 88 e * 71.3191 
2,000,000 По; 40% Mort. Deb. Stock. Red. | stock 4% | € [4 | 4 $ ee 13 | 133 | .. | 8 5 8 
1,896,706 Do. 4 % Mort. Deb. Stoc le.“ 10 7% 7 74 7 12}— 12 816 7 
800,000 | Eastern Extension, Australasia, and China Tele. Sock Ta 4 & | 4 4% 1-1 1 1 .. oe 819 7 
752,400 Do. Cot OL e РИН Ie fae acl ee ae | wm 014—100 is : 219.1 
295,400 | East & S. Afric. Tel., 4% Mt. Db.,1to8 re кы 1% 1% 1% | 4% | 100 —102 100 — ii TA 2 6 
200, 0001] Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 10 5305 2755 53 53 1 10 103— 104 0g $13 
181,127 | Globe Telegraph o ee duo s | 10 |6%]|6 2 6 M A a a = 96 311 Ks 611 1 
181,127 Es 94 24 = — 
150,000 | Great Northern Telegraph, o Copenhagen - Мо 10 П5% % 44%, | 100 —102 100 —109 m ue 48 8 
Halifax and Bermudas Cable, 44 % Is | 100 44% | 44%, | 44% 5 8:34.06 
28,900 Debs., within Nos. vote Bem 95 10 % [18 18 % (18 % | 55 — 67 55 — 51 561 ES $416 
17,000 | Indo-European Telegraph ae $100 1 2 33% | 66 — 692d s! = 2 pL 2 с: 519 5 
230,000 0 50. d. 00 Cum. Bret. т $10 |. ]4% Y: 4% gE сахо I dà 21/3 | 1824 | +b at 
5056.17 Marconi's Wireless Telegraph .. zi Өр i 25 X % |5 d im 14 1 — 14 Ce ps T i F ; 
72,680 | Monte Video Telephone Co. Ltd. Ord. N C — 1 35413245 5 d 1 M iud JE. 
86,492 do. du. o Pre "| 1 6 $ 6 % | 6 % | 6 % | 106 — 108 106 —108 1055 | 106 | + 412 7 
И ЭШЕНГЕ ГЕ ЖЧ ШЕ 
2,225,000 1 10 6 66 % = 12 1 1% к 4 84 
15,000 Do. do; 6 % Cum. Ist. Pre 6 6 6 5 | 10 — 12 10 — d 410 11 
15,000 Do. do. 69% Cum. Eran 10 e ae 8 4 5 | 5— 5 St 5) n x $20: 
250,000 | Do. Bote Neo cae вар ашы а теве Nom юк i 818 1 
1659598 | Do. do. 4½ Ded. Stock Red. . 100 4% | 4 96 147471 т 11— 13 26/8 | .. Eum 
Я о } 
Mert Oriental Telep. and Elec. 1 to LEAN. fully p paid . ! og oe sale $ 1 — ite lè df а К et 
: 50,000 Do. о о: i — [4 4 = Ha P. " 400 
100,000 Do. do. do. 4% Red. Deb. Eta 100 1 4 P 19 97 100 91 —100 3 » 400 
100,000 | Pacific & European Tel., 4 % Guar. Debs., 1 to 1, 8 |5% 5 & 5 2 5 Ki a 90 = Th | . 49. 1 
11,889/| Reuter's . 4 E "i — 5 E xe 12 4 
60,000 | Telephone Co. of Egypt, 44 96 Deb. Red. an 6 6 ae ay 127 —180 197 —180 5 ^ A ае 
8,167 | Submarine Cables Trust . 5 |в & 8 р 8 8 9 60— rd 62 ` 410 12 
80,000 | United River Plate Telephone . 40,000 5 5 „ 5 & 5 54 5 — 6— - > 24 
40,000 Do. 5% Cum. Pref., Nos. 1 to 10 4 4 43 | 4 44, 10 — 1 10 — 1 s% . 319 9 
15, 6001 West Airican Telegraph, Shares 008 2 Nil i5 Nil | 34 1— 1 là— 1 ИН . EM 208 
80, W. Coast of ns quer бу Bier Sab Tel 100 4% 4 4% o 97 —100 —100 zi 151 £à 5858 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Te 10 17% 14 7 .. 12$— 138 13 — 134 184 817 8 
F 1 * Deb. Stock Rea. 100 |а |43 | 4% 100—109. |100 —108 3 ре 
і і Nil = — тв 
yi Nest India and diris Telegraph, mi ia as 10 19. 9 5 ^ a, 8 % - 1 iz a 71 10 N 9 
84.563 Do. o. um. 1s . 0 Ni | Nil il | Nal $ н : ќи 0 
| do. 6% Cum. 2nd Pref. . 1 10 90 —102 
90000 De. do. 5 % Debs., Nos. 1 t 1, 800 100 а |р 5% | 99 — 
| STRIAL COMPANIES. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDU | 
1 — 4 14 10 
Anglo-Argentine Trams, Nos. 260,008 to 510, om) 5 * | 8 |8% | 8%| 81— & 84&— 85 845 85 10 xus 
270,000 || and 560,008 to 580,007 54— 64 | 5H— 6: 6M 51x .. 
Cum. Prefs., 1 to 260,007 .. 5 |54% | 54% | 5396 | 54 і 184 hé 56 491 
960,007 Do. 54 % Cu 888 100 6 % 6 % 6 6 95 | 131 —194-. 415 8 
266,600 Do. Permanent, 6 % Deb. Stock, 1 100 6 % 5 % 5 F 5 102 —106 102 — 106 ae xk $01 
285,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock 1 h74 204 2 20 4 4 7879 В 2:00 
880,000 | Babcock & Wilcox, 1 to 530,000. . 1 169 [69 16 16 lá— 18 14— HN 95 i 613 4 
100,000 Do. do. 696 Cum. Pref., 1 to 100,000 .. 1 ae ie б 11 5 41— У. 613 4 
000 | British Ваша, оа, 3001 to 40, 000 5 un 7 7 7% 5 Ла " б => Å . * 
40 000 Do. о is ХА x Nil 6 6 6 o5 — ee 
20,000 Do. do. 4% Funding Certs k Red, | Stock 5 N | 5 & 5 5 9% | 100 —108 100 —108 © ду . 8 11 1 
0000] Do. de. 4 J Loch Leven Debs 100 9 „ f ee mum |а [om | 5 | 4n 
i Do. о. ° ^ 6 197 — — 
40.000 British ape E. Rail Def. Ord. Stock .. 100 С % 0 : Б 111 115 111 —115 1193 Е : 4 К 
900,000 | Do , 5% Pref. Ord. Stock -r Yn EX [Ed le x: 104 —107 104 —107 P E LL 
258000 | Do. — 44 J 1st Mort Debs., 1 to 6,250 . 449. | 44% 4 % | 108 —104 102 —104 n : 6. 
220,000 Do. 4 % Vancouver Power Debs., 1 to 2, 200 10 e! 6%, 3 Ф 11 3 28 %-— A —1 à oe 8H 9 
188,301 | British Electric Traction 10 6 6 6 % 6 64 = TUE. 
61,4 Do. do. 6 % Cum. Pref. ..  .. 5 100 — 108 100—103 3 
14 Do; do. 6 % Perp. Deb. Stock .. | Stock | 5 & x: 43 а T8 — 81 78 — 81 к nd 
410,78 | Ро. Ф 2n ‘Deb, Stock Bed. 1% % 8 8 | т <a 1 62 13 0 
100,000 | British Insulated and He by Cables.. A ST 6 $ 6 6 6b 64 "s Ы : 18 0 
100,000 Do. do. 6 LJ um. Pre . 100 4 101 —104 101 —104 .. .. . 4 1811 
500.000 Do. do. % Ist Mort. Deb. Red. a ae 1 96 85 — 89 xd 85 — 89 es ee oe 
212,000 British Thomson-Houston 4à % 186 Mort. Debs. 100 қ 1 1— 1 . Е . Na 
British Westinghouse 6 % Pref., 1 to 200,000 and | Б 6% | ми | Nil Е = І Eun 
400,000 | { 15,001 to 475,000 “Vf. 62 — 01 н 19 
1,016,353 Do. do. 4% Mort. Deb. Stock P Na | wal! 123 й it, 5 m 
50,000 a Lindley & Co., 6 a 5 21 ма | Nil] Nil ч 1178 to 14/6 to 15 / : nit 
se 8 2 су — 
105/791 T Brush Electrical Engineering, Ord., 1 to 105,781 . 2 ex aw 850 A i- 1 1 » . А Nil А 
125.000 Бо до. ФЭ Per DE Stock : Stock | 44% | 4 $ 44 4 be mcm Ж 2 46 6 9 
125 0001 Do. do. 4} Ретр. 2nd Deb. Stock... ixl еа ee 8 44— 4 11 | 906 | 9. | + ео 
оо онто ke Cun ere 1 to 40,000 5 |6%|6%|6%|6 a st se Nee we qo $44 s 
2.00 Do. do 50 [to 27800 0 со % % Ба lo i 10 —u6 — fo реви 
° . 5 5 b — — ee oe . : 
13,2000 | Do. do. 59% Deb. Stock $ T 2 5 & 5 * 5 & | 100 —103 100 —103 u al: LE 
190,000 | Do. do. 59% 2nd Deb. Stoc 5. 16%/8%/8%/8%| 7 d т a 24 4 10 11 
187,610 | Calcutta Trams, 1 to 187,610 T T б, 6 5 „ уе 8 — i 1 2 u 
50,00 De. 5 100 9% ue 15 tog | 792 — 10 104 700 
850,000 : S : 15 -— — і 
85,000 Callender's Cable Construction shares — .. | 5 j4% ha $ 55 6 3 h- 4 121 
40,000 do. 5% Cum. Pref. k Red. Stock a 43 $ 44% 1 107 си 2M ae. NI 
401 223 cu Trama., 146 817 o е E Phos | | Ni 92 1 d 14— 1 257& | 253 | .. | 61 
450,000 Cattner-Kellner Alkali, 1 to 450,000 ` Bar wise РО |e а 97 —1 EGRE RS 
294 988 Do. 44% 1st Mort. Stock 4% | 4 95 | 4 9o | 4 67 — 69 63 — 65 s1 —1 | 4 ви 
64,6 Do. London: i 4% Prison |. ок 8 1 18 в 88 47 — 60 49 —% | воо 
644,216 . : Stock | 4 4 4 4 51 — Шш 410 5 
21 Do. do. f. do. 45 — 41 45 — 47 464 is 
1,450,000 City and South London Railway as кш A 4 i я 111— зА N— 2 Е Е — 710 11 
85,000 | Crompton & Co., Nos. 5 ЗЕ " 96 — 99 2 - НЕ 85190 
100% Í goo of #100, Cd 901 to 11,000 of 400 Red. | SE 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued) 


Business done | Rise А 


1 Closin Closing Present 
а МАМЕ Mor | Dividends forthe |. Octane, Quotations | week en or | Yield 
Issue. E Bhare. last four years. Sept. 17th. | Sept. Mth. Sept. 24th, 1907. | Fall — | per cent. 
аа | | 
" 1903. | 1904. | 1905. | 1906. Highest Lowest. | 2 33; 4 
i у 631 
260,000 | Dick, Kerr & Co., 1 to 260,000 . 1 .. |10 % [10 % |1 là— 18 lj— 1 s T 
305/00 Do. do. `$ % Cum. чну t, i to 305,000 00 4 ? ug 4 AME x: 100—306 101 = if is i» | 416 7 
U do. 4 b toc .. .. p NE DEN =. Е 
60,000 | Dublin United Trams. (1896), 1 to 60,000 . 10 Hi 6 % | 6% |6%| 18 — 14 1 A AI ; H 
59,987 Do. "P Pref. between 1 and 00,000 | 10 | 6 % | 6 % 6% 16% | 12{— 19 1 1— а m i (73 
99,261 Edison & Swan Uta., КЫ shs., £3 pd., 1 to 99, "201 5 Nil 1 % 40% ee h — * i; — 1 „ S 8 6 9 
17,139 Do. A” shares, 01—017,189 | .. 5 Nil | 25% | 44% | .. E a 887 ^ a T 
819,475 Do. 4 4, Deb. Stock Red. 100 |4 4 95 | 4 % t% 8 e -- 9 с» ee 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 | 5 Ж! 5% |5%| 8) — 92 =a. A . вв 
112,100 | Electric Contruetion, 1 to 112,100 2 1 il | Nil | Nil — — : гә é x | ien 
31,390 Do. do. 7%: Cum. Pref., 1 to 31 390.. 2 U 7 do 7% | Nil 1 1 ; 5 * iE. 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. 10 4 5 | 5 % | б k- s oP чә А oe 
200,000 Do. do 4% Mort Deb. Stock 4 % |4 % 4% | 4 EU à 2 ds x 217 
78,000 | Gt. N. & City Rail. Pref. Ord. A" 4%, 1 to 78,000 кота 109 | 10— 1 4 6 10 8 
80'000 iss a s prid" | М; E M xo legle e $4 H 102 108" 102° 108" ' й 417 1 
, о ort. De yo {о = = A : 
repe Haier s (W. T.), 1 n. Оң, б 2 % F % 15% 15 2 E ка щ- = кх 88 - — d 
, e ^ 70 М e.» 
150,000 Do. do. i Mori. Deb: Stock | Stock | 445. "m 105 i 10571073 rr . T К E 
50,000 | India-Rubber, Gutta- ‘percha elegraph Works.. 10 10% | 5 % | 10% [10 14 — 15 : : 5i ө» ЕЛ in 
87,500 | Liverpool Overhead Railway, Ord. si 10 18% 13% Nil N li— : 1 — li МА 1 
10,000 |+ Do. do. Pref., fully paid 10 |5 & 5% | 5 % | 5 74— : si re et 
600,070 | London United Trams. (1901), 1 to 50,007 10 (8525625 |8 05 |8 2 a. ¢ ^" 1428 
399,930 Do, do. ,008 to 100,000 . 10 8 % | 6 % | 3% 8 — 1 a å А » 1 
125,000 Do. do. 5 % Cum. Pref., 1 to 125,000 10 5% T 5 5 "— 8 һы ah x м 25 1 
1,331,000 Do do. 4% Ist Nort. eb. Stock.. 100 |4%|4% |4. е 4 82 — 86 — M 5 s 
314,016 | Metropolitan Electric Trams., Defd.. ; e 1 Nil | Nil | Ni Nil — $ - ў * Р te ae 
500,000 Do. do. 5 €, Cum. Pref... 1 |595|5 5% | 6 4— i 91 * i vá js E 
350,000 Do. 44 % Deb. Stock Red. | 100 — | 49% | 4395 | 4à — 91 UM : a EI 
M 8 (B) Sou 3% Cum. Pref., n to 50,000 1 $ е & : & : 2 1 Э — - „ 
; otteries REE 0 oe 6 13 4 
245,500 Do. 5 % Cum. Pref. 1 |59 [5% 16% 16 i- ` а б б 
245,000 44 % Deb. Stock 100 |44% 43% 43% 43% | 95 — 98 95 — 98 " 15 41110 
37,350 Telegraph Construction and Maintenance . 12 [90 % 15 96 [15 % 15 31 — 83 x IA 
150,0001 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 | 4% | 4 %14%/ 4 994—1024 9 * » V Xd 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. S. Nts. .. $ 4 16% |56% |6 55 — 58 55 — 8 ме e [8M 
66,066 | Willans & Robinson, i to 30,000 & 80,001 to 116,666 5 |8%| Nil] Nil] .. * Ц 1 Ч M Na 
66,666 | ро. 6% C.P., 30,001 to 80,000 & 125,001 to 141,666 5 |6%] Nil| Nil] .. 4 x. Р a 
246,574 | Do. 4% Ist Mort. Deb. Stock 50 .| 100 495,|495,|495|495 | 76 — 80 76 — à 
ELECTRICITY SUPPLY COMPANIES. 
14,000 Bromley d (Kent) E.L. & P.. 1 to 14,000 5 15% 447 de 5| 4— 6 A et. і 4 10 0 
70,000 do. 44 9, Ist. deb. stock .. | 100 43% | 44% | 4 5 % | 98 —100 а i 410 0 
ane Brompton & Kens, Elec. Lt. Sup., UA ae Б o% 1$ 12 : X 1 81 iam Hd vá AT. 
’ um e ei D mes mE 
836,876 | Central Electric Bap 4% Guar. Deb. Stock .. | 100 4% |4 4 |4 A 99 —102 99 Wu 70/- + à : x : 
80,000 | Charing Cross and means jlectricity Supply * 5 8 $ 8 5 5 a 2 4 i 79/6 = Б16 4 
80,000 Do. do. 4j % Cum. Pref. 5 3 44 n^ 84— 4 — WM » rs 
80,000 Do. “ City P. MERE. 44 % Бш, Prf. 5 4 44 4 X 88 — 34 К. 935 as sé 2 à dy - 
427,400 Do. do. 4% Deb. Stock ..| 10 {4 4 4% |495| 96 — 98 — 9 Бә At. 
49,436 | Chelsea Electricity Supply, Ord. — . 5 6 % | 6 Ф 4 8 = | К ж. và $5 à 5 БЦ 
175,0001 Do. do. 44 % Deb. Stock Red. | Stock | 44% | 44% | 4 % | 102 — x e p. МЕ 153 
70,595 | City of London Elec. Lighting, Ord. 40, 001—110,595 10 5 |6 6% | 6 96 9 — j m | 6% , d 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 666 6 95 | 10à— 114 104-14 РА Ба сти 
4^0,0001 Do, 6%, Db. Stk., Scrip. (iss. at 115) all pd. 5 5 5 15 5 95 | 122 —125 122 — Ж. e 3 
800,000 Do, 43 9 2nd. Db. Stk., Prov. Crts., all pd. | 100 44% | 44% | 44% | 44% | 97 —100 |91— 0 ii a de 
8 ше; А of parses. ева | Power, TA 3 5 - pé - ? : X 4 5 = - 2 А i11 
' re * О — .. e» 
40,000 ому, of London Electric Listing, Ord.1—40,000 | 10 4 44% | 5 5 % — 72 6 — a 74 75 : 1 
40,000 do. 40,001—60,000 10 6 6 6 6 10 — 11 шец м o FI 
400,0001 E do. А Deb. Stock 45 3 i H 435 106 —109 106 10 < y КОН ECCE. 
400,000 Do. do. 44 % 2nd. Deb. Stock .. | Stock | 4 „| 94—97 аы v iru 
80,000 | Edmundson's Electric War vi Ord. Shares . 5 7 7 4 Nil E 1 E. х T pä ke 1 
80,000 Do. do. % Cum. Pref. .. 5 6 6 16 8 % 1 2 r A 80 Ki s Т 0 
850,000 Ро. do. 4} % Ist Mort. Deb. Stk. | 100 4 35 E 4% 76 — 81 76 — ia vs à LE 
10,000 | Folkestone, 1 to 10,000 d 5 % | 5 {о 4— ^i - 5i x s. ; 41011 
10,000 Do. 59% Cum. Pref., 1 to 10,000 5 „ 5 „ 5 — dne. Ue z s 41011 
90,000 Do. 449% Ist Deb. Stock 100 % 4% 43% | 44% | 96 — 99 96 — 9 5 . ; 41011 
13,000 | Hove, 1 to 19,000 5 2 99% 199 T it = i * E à oe, 
21,000 | Kensington and Knightsbridge Electric Ord. 5 | 19% 12% 10% 10 & — 9 S B [581 
90,000 Do. do. do. 4% Deben. Stk. | Stock | 4 % 1% 49 |49% | 94 — 97 e 7 к ls А ero 
Ee po. Electric Supply Corporation, ET a: : гы : : % H AG a. i 4 d не e ; i21 
, e D : — $ s ia А 
374,895 do. 4 95 1st Mort. Deb. Stk. t. Red. Stock | 4 4 4 9 | 44% | 88 — 92 "c" P Mk : * = 
200,000 * Electric e Uh to 100,000 . is b 0 10 | 8 % a 5$ à Ф " ad 15 * dp 
76,121 4 t. 1—71,106 . i 5 * x. 4 5 4 im / : à сло 
220,0001 4 › Ist Mort. Deben. Stock + ee. AS D н D 108 —107 108 175 92 * . . 8 16 1 
250,0001 Do 33 Mort. Deben. Stock Redem. | Stock 3497 6| 87 — 92 87 — = к e m 4A 
250,000 Midland Electric órporation, 44 9% 1st Mort. pet 100 4 s % | 95 — 98 95 — ; К e» Pa 
67,991 | Newcastle-on-Tyne ed 5 8 8 95 | 8 95 | B 96 61— e "em 6$ ^ i 98 AU 
75,000 Do. 5 % Pref., 1 to 15,000 м 5 5 5 5 5 V 5 — 5 Sc ; à I 
10,852 | Notting Hill Electric Lighting .. " 10 |6% |7% | TH% | 79% | 11 — 12 B 6 : „ 
50.000 ay cw. . 100 27 12.14 H М o — от х 76 — 97 à 426 
, о toc Р" Ж Ж, — — А e . 
000 | St. James’ and Pall Mall Electric Light, Oord. 5 143 143% 123% 10 69 | 7 5 2-3 . XM eee 
20,000 Do. do. 1 % Pref, 20,081 to 40,080 5 |7 7 795 |" X 7 X mt. 316 11 
150,0001 Do. 3) 2, Deb. Stock Red. 100 34% | 84% | 8 % EA 86 — 91 уефа Н А К ГА 
12,000 | Smithfield нын Electric SUP Ord. 5 4 4 4 2 14 dt A é А ee EX 5 
50,000 Do. do. do. » Deb. Stock Stock | 4 4 4% |4 7" — 15 ад à : 1 
65,000 South London Electricit Supply, 4 - 5 8% | 4 4% 8 . . 8688 
120,000 | South Met. Elec. Lt. & Power, À. 1 Nil | Nil | 24% | 24 дї o3 и f Š 519 0 
117,968 Do. do. 7 96 1 1% |7 1:9 |9 1— * x та i н i 13 
200,000 Do. do. ae 1 121 Deb. Stk. 100. 44% | 44% | 44%, | 44% | 100 —1 0 sa ; ‘ Taa 
80,000 | Urban Electric Supply, Ord. .. 5 5 a 5 5 5 14— 2 * 24 - Я ae 
5C,000 Do. о. 59% Cum. Pref. 5 5 % | 5 5 5 2— 8 a s z . E. 413 9 
200,000 Do. do. 44% 1st Mort. Db. Bk. Red, | 100 .. | 44% | 4496 | 4à 94 — 97 — i. 4 js i 
110,000 | Westminster mans Supply, Ord. .. - 5 ro 14 % |18 % 12 83— a 84— ч T T . Дб: 
81,279 Do. | 95 Cum. Pref 5 b b 5 44 6— 5 5 — Bye .. z 
(Original 5 K- Red. to 44 % from Bist Bes, 1905) 


* Unless otherwise stated, all shares aro fully paid. 
oS eee HA ———— 


+ Quotations on Liverpool Stock Exchange, 


Bank rate of Discount 44 per oent., August 16th 1907. 


' 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING AUGUST, 1907. 


Tum August returns of electrical business are probably the most The re-exports at £18,583 remain practically stationary com- 
satisfactory of the series of the present year. pared with the July returns, which it may be noted were also above 


i : the average. 
With the exports for the month totalling come £189,779, a figure As is usual, electrical machinery and cable exports fl promi- 


which has only once been exceeded during the past 30 months, nently in the table, totalling some £78,000 and £57,000 


home producers have every reason to Бе satisfied. The above tively ; these amounts compare with corresponding imports valued 
amount compares with £168,275 recorded in the previous month's at £62, 000 and £24,000. 


returns, and is some £55, 000 in excess of the average of the twelve Other prominent importes were electric lamps, £17,370; carbons, 

A: in 1906. £12,733, and telephones, £21,000; and electric tramway materials 
8 regards the imports, these amounted to £156,063 in value, as figure in all three sections of the table. 

8 with £151,970 recorded in July, and are some £9,000 in The distribation of business amongst the various centres does not 

excess of the 1906 average. differ materially from previous months. 


Begistered Exports of British and Irish Electrical Goods frem the United Kingdom.* 


| 
| 
| 


| a 8 E "gà э "4 . 
é 22 f Я : 8 222 th : 
i P #4 StF) i 9. gb 23 | MHEARA pis 
Country receiving exports and importing. ЕЕЕ a rir = 18 Я 2% 8 ББ о ЕРЕ р 
gg) 35 | £88] 8 | 1 3 3 (ESSE) 883 
ENIM FEE: 9? 188 | 3 $349. E 8 
E a a las 48 | i$ EŠ] s 
£ | £ £ | £ | £ £ £ | £ £ £ £ 
Rumia, Sweden, Norway and Denmark. — | 1,250 | 671! , 20 835 3,925 | 65 63 17 | 9,990 
Germany es р 203 4.417 94 27 47 506 5, 168 £0 € 
Netherlands. оош se s | 74 1.018 261 19 381 737 — 78  .. | E 
Јата and Dutch Born 5| 133] .. 16) m 100 201°... 
Belgium .. 269 1,053 364 37 230 1112 5 304 | 
France and Frerch Indo-China dss s 221 48 40 | 12 20 | 1,416 20 G 28 
Portugal, Madeira and Бенин Africa... 36 61 76 | 49 10 | 1,083 3 222 47. 
i 5 110 13 . | 2973 46 Ке er: 
Italy and Austro-Hun ary - Ws vee 77 ids 32 36 181 | 3,912 "S 185 | 
Greece, Roumania an Turkey id ga га 24 29 33 - 12| „267 4 E 
Egypt and Tunis ... Bs fs sis es 232 614 | 207 se ^ 90 362 6 sale 157 „ 
China and Siam .  ..  ..  ..  ..| 218 909 1455. 684 2323 11.821 168 8 197 714 
Japan e ＋ 627 6,223 237 ... 444 | 3 456 | 4,005 47 18 810 
U. S.A. and Cuba va T we | 120 | 145 3 51 1,179 489 47 "^ 
Mexico, Colombia, and Venezuela. des iyu 12 9 9 ^ x | 24 or 7а T: 
Peru and Uruguay p" 1.850 224 22 58 uL M "d d. 7 
Chile =, ees tee р 58 3,159 1,192 417 12 2.157 7 рв des 
Brazil —U MM ш ce | 410 | 486 | 586 184 | 33 | 5,663 613 438. 
Argentine es wee | 1,508 | 1474| 286  .. | 148| 2,741 84 215 297 
Channel Isles, Gibraltar and Malta  ...  ..| 316! 1,3911 8 142 171 | P 17 
British West Africa i is ўа i3 м 63 E 16! 24 10. м; 
Cape of Good Hope x si TM is 4t6 | 1,900, 686, 416, 447 3,890 56 di 69 . 
Natal.. .. 5813 1084' 276! 587 599 | 435 78 22 185 990 
Brit. East Atrios, М Mauritius and Aden... = 517 20 5:6 24 23 503 9 ! 44 
India.. e | 1,575 ; 4456 3.214 1,331 755 6,263 166 93 230 3,666 86 
Burmah . ш ш 0 0e 367 1,187 292 125 559 225 28 15 i 
Ceylon s 45 | 19 161 23 Ri 55 219 88 
Straits Settlements and Fed. 1. Malay — idi 628 | 428 545 124 20 224 46 5 229 65 96 
Hong Kong .. m ..| 187. 598 628 405  .. | 6,719 34 26 68 66 
West Australia шу э. ш oo . 149 | 103 | 150 116 82 382 | 
South Australia " - 925 oi 396  .. 85 Td NY 445 31 | | : 
Victoria kan. . . 1,001/15494 258 24 4 1.664 11 | 7 
New South Wales ue | 1,449 | 1,340! 340 1.032 98 3,287 30 55 
Queensland ... rn uds is os m н 73 22 gu 80 23 
Tasmania же ы = he bs] 12 | р “ы ... 100 40 E pr ene = Ex 
New Zealand 285 6.191 503 | 272 172 2,946 8 ies 178 434 
Canada and Newfoundland ave .. | 122 2,902 239 5 108; 6: .. 60 132 asks i 
British West Indies and British Guiana. 47 10 : 40| .. 213 393 (4 39 


Total, £ 16. 177 57.541 13,171 6,135 | 4,656 70.888 6,212 421 30095 7,270 4.177 


i 


——— M M —— ag — — 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


£ £}; £ | £ | £ 4 £ | £ E 24 „ 


| 
Russia, Norway, Sweden and Denmark .. Et 74 194 — 44 МР 2,117 81 36 | 8,088 
Germany . ko ixl Ae ed | 450 ` 9,472 2,203 | 5,9311 | 175 |16,798 | 1,081 | 4,543 | 1,512 | 396 
Holland 72 5 4,974 2,237 9129 | 406 9,392 574 3,895 | 487 
Belgium | 596 3,917 06. 2,33 | 449 |11196 | 190 | 1,294 | 8,777 ... | 
France —œ—U— шш ш ose 5e 52 5,916 589 529 | 2,370 | 3,9321 56 | 2,094 4.619 19 
United Stats... 4,323 7 1,234 224 102 13,87  65| 271 | 1,528 | 4,786 110 


J ĩ ĩ ¶ ..... Калайы 
Total, ‚& bar 24,486 | 6,771 M 3,502 pae | 2,047 |12,733 21,001 | 5,201 | 110 


— H— — 


Additional imports: Italy, machinery, £104; New South Wales, goods, £3. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


£ | £ E £ | £ |e Ое , Е 
Various countries, mainly as above PA sii | 3,531 | 6.450 116 | 1,137 4,318 32 | 48 2,826 100 20 
| | | m | i | | 
TorAL EXPORTS: . TorAL Ве-Ехровтз: ToTrAL IMPORTS: 
£189,779 £18,583 £156,063 


Norz.—The amounts appearing under the several headings are classified according to the Customs returns The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. 


* This section does not include telegraph cables and apparatus. 
* 
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ELECTRIC COOKING. 


Some interesting figures on electric cooking have been obtained by 
Mr. J. R. Cravath, the western editor of the Electrical World, who 
has used electricity for all the cooking, baking and ironing in his 
hovse since the beginning of this year. The data for May and 
June last are as follows :— | 


Мау. June. 
Kilowatt-hours T Зе iss . 1068 103°6 
Maximum demand kw. by Wright meter 28 3-0 
Person-meals - PN iati ios . 364 385 
Average persons per meal ... ET кад 3:9 43 
KW.-hours per person рег meal ... T" 294 268 
Size of family € S Sid . 46 4-5 


Recording ammeter re&dings were taken on 24 days durirg May, 
from which the averaged diagram shown in fig. 1 was страте. ; 
this may be taken to represent fairly the daily cooking load 
on & feeder supplying 24 families, all of which have complete 
cooking outfite, in a large city such as Chicago, where the 


ey 
| 


ana 
[i 
[weno eq 


———— —-—- 
. 


principal meal is in the evening. The msximum demand 
occurs between the town lighting peak and the residence 
lighting peak In smaller towns, where the midday meal is the 
principal one, it is suggested that the curve would resemble fig. 2, 
which is based on the same data, but not on actual tests in such a 
town. 

Mr. Cravath points out that while the maximum demand of а 
single customer is 3 Kw., that of 24 combined is only 29°1, so that 
the demand per consumer would probably be only 1'2 Kw., owirg 
to the diversity of demand ; moreover, in a small town, this is not 
added to the lighting maximum demand, and therefore thould not be 
charged for on the lighting basis. Ina large city, however, the 
cooking load would partly overlap the ligt ting peaks. | 


NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,1784. ‘Improvements in and relating to inductor alternators.” J. L. 


Mitton. (Date applied for under Rule 5 of the Patents Rules, 1906, April 8th, — 


1907.) September 18th. (Complete.) 

90,068. ‘‘ Improvements relating to electrical switches.“ J. W. HUNTINGTON. 
September 9th. 

20,095. Improvements in рете devices for alternating electrio current 
cironits." К, CUMBE and E. I. EVERETT. September 9th. . 

90,006. “ New ог improved alarm device for electrio tramcars." J. STOBER. 
September 9th. 

20,110. vimptovemente in switch and circuit-breakers for high potential 
eircuits." J.N.KzLMAN. September 9th. 

20,119. e ín transmitters for wireless telegraphy.” G. Marconi 
and MancoNi's WIRELESS TELEGRAPH Co., LTD. September 9th. 

20,128. ‘Improvements relating to electric connections for multiple wireless 
telegraphy.” В. Eisxxsr EIn. September 9th. (Complete.) 

20,159. Improvements in telemotor systems." W. G. Gis»oxs. Bep- 
tember 10th. 


20,199. Improvements іп and relating to tsemblers for induction coils.“ 


C. A. VANDERVELL. September 10th. 

20,202. “Improvements in or relating to rotary converters.” s Bros. 
DyNAMO Works, тро. (Siemens-Schuckertwerke G. m. b. H., Germany.) 
September 10th. (Complete.) 

20,903. “Improvements in or relating to boosting arrangements for polyphase 
current systems." SIEMENS Bros, Dynamo Works, тр. (Siemens-Schuckert- 
werke G. m. b. H., Germany.) September 10th. (Complete.) 

20, 23. “Improvements relating to the manufacture of filaments for electric 
incandescent lamps." “Z” ELECTRIC Lamp SYNDICATE, LTD. (Communicated 
from abroad.) September 10th. 

20, 26. Improvements in and . to electromagnetic devices.“ 
ALLGEMEINE ELEKTRICITATS-GRs. (Date арр! ed for under Patents Асі, 1901, 
September 12th, 1906, being date of application in Germany.) September 10th. 
(Complete.) 

20,227. “Improvements in and in the manufacture of refractory bodies." 
Тнк British Тномвом-Ноовтон Co., тю. (General Electric Co., United 
States.) September 10th. 

20,229. Improvements in motor starters and regulating heostats.”” ArrczE- 
MEINE ELEKTPICITAT8-GES. (Date applied for under Patents Act, 1901, Septem- 
ber 12th, 1906, being date of application in Germany.) September 10th. 
(Complete.) 

20,246. Improve ments in or relating to electrio motors, dynamos and the 
like," R. Hackina, Н. Hitt and H. W. HI. September llth, 


20,961. ''Contact-breaker and placing of the condenser on a high-tension 
arc-light magneto ignition, used for motor-cars,” A. Lutz. September lith. 

20.800. Improvements in and relating to electric traction systems and 
apparatus tberefor." ALLGEMEINE ELEKTRICITATS Ges. (Date applied for 
under Patents Act, 1901, September 12th, 1906, being date of application in 
Germany.) September lith. (Complete.) | 

20,825. ''Improvements in or in connection with electrically-driven 
travelling pulley-blocks." B. Н. Hzeywoop. September 12th. 

20,899. “ vements relating to controllers and starting switches for 
electric motors." Уквгтүв, LTD., and А. E. Gorr. September 12th. 

20,841. ''Improved wire connector for switchboards and the like." W. 
MuLTHAUF. September 12th. (Complete.) 

20,847. “Improvements in or relating to trembler induction coils.” B. J. 
Warsox and G. H. Smith. September 12th. 

20,848. Improved system or method of wiring multiple trembler induction 
coils." S. J. WaTsoN and G. H. SMITH. September 13th. 

20,861. ''Improvementa in tremblers of induction coils." B. Brooxs and 
Е. Н. Aston. September 19th. 

20,862. ‘‘ Improvements in or relating to electric accumulators.” B. Brooks 
and Е. Н. Atstox. September 13th. 


20,372. "Improvements in the process of manufacturing metal filaments 
from colloidal metals." V. Scholz. September 12th. (Complete.) 

20,880. ‘‘ Improved electrical clock." F. SCHNEIDER. September 12th. 
(Complete.) 

20,885. ‘‘Improvements im means for attaching roda, wires, or the like, to 
carbon commutator brushes and other blocks." THz MORGAN CRUCIBLE Co., 
LTD., and C. D. McCourt. September 12th. 

20,397. “Improvements іп rheostatic electric controlling switches.” 
British THomson-Hotstox Co., Lrp. (General Electric Co., United States.) 
September 12th. | 

20,998. ‘‘Improvements in and relating to coils for electrical use.“ 
British THomson-Hovston Co., Lrp. (General Electric Co., United: States.) 
September 12th. | 

20,909. Improved liquid switch for the control of electric motors and other 
electric circuits.” G. J. Рниротт and G. Н. ALDERTON. September 18th. 

20,441. . in vapour electric apparatus.“ BRITISH THOMSON- 
Houston Co., (General Electric Co., United States.) September 18th. 

20,451. Improved terminal connection for electric wires." C. M. A. CULVER- 
HOUSE and F. V. CULvERHOUSE. September 18th. 

20,460. ‘‘ Improvements in or connected with vibrating electric contacts.“ J.A. 
HasLor. September 13th. 

20,465. “ Improvements in high voltage electric plugs with two pins and socket." 
R. FirzorBBow. September 18th. : 

20,1. ©“ Improvements in or ia connection with apparatus for electrically 
lighting miners’ safety lamps." J.C. Brest. September 14th. 

90,491. “Improved electrode for secondary batteries." E. HEYMANN. Sep- 
tember 14th. ( Complete.) | 

20,405. Improved means for governing the speed of alternating current 
commutator machines." Н. С. E. Jacopy. September 14th. 

20,508. ‘Improvements in and relating to sparking coils for internal com- 
bustion engines." C. A. VANDEVELL. September 14th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these cations may be obtained of Messrs. W. P. 
Tompson & Oo., 893, aen Holborn, Wo., and at Liverpool prioe, post 


tree, 94, (in stamps). 


1906. 
Execrrio INCANDESCENT Lamp. G. Wallace. 19,004. August 27th. . 
ELECTRICAL Resistance Device. J. Watkinson and A. E. Payne. 19,9194. 
August 28th. (Date applied for under Rule 5, Patents Rules 1905, August 
28th, 1906.) 
ELECTROLYTIC Resistance. J. C. Schäfer. 19,470. August 818%, 
ELECTRO-MAGNETIC VARIABLE GEAR FOR Motor Cars, MOTOR CYCLES, AND THE 
LIKE. L. Mitchell. 19,756. September 5th. 
ELECTRO-MAGNETIO SwitcH. R. М. Newbold. 20,043. September 8th. 
ELECTRIC ALARM DEVICES FOR NOTIFYIKG ATTEMPTS AT BREAKING OR OPEXIXG 
Locks. A. Bloch. 50,456. September lith. 
INSULATING STUDS AND THE LIKE, AND METHODS оу MAKING THE Same. British 
.Thomson-Houston Co. (General Electric Co., United States.) 20,$29. 
September 20th. 


_ APPLICATION OF THE ELECTRIC Авс FOR Рворсс:ко REACTIONS IN A Олккосв 


Mass, AND APPARATUS THEREFOR. А. А. Naville, P. A. Guye and C. E. Guye. 
21,888. September 26th. | Ё. 

Exxcraic Amc'Laxps. W. J. Davy. 28,520. October 98га. 

MEANS or AUTOMATICALLY ELECTRICALLY CONNECTING AND MECHANICALLY Svus- 
PENDING AN Аво LAMP OR THE LIKE, ARD RELEASING BAME FOR LOWERING. 
J. Stevenson and O. R. Williams. 28,800. October 26th. . 

Propucrion оғ RaDIO-ACTIVE CRYSTALS. J. Reitz. 24,222. October Sth. 

Рворсстои oy Boron. British Thomson-Houston Co. (General Electric Co., 
United States.) 25,978. November 16th. 

WmerLess TRLEGRAPHY AND TELEPHONY. V. Poulsen. 28,602. December 14th. 
(Date applied for under International Convention, December 15th, 1905.) 
ELECTRIC TORCH AS USED ғов SURGICAL AND DENTAL OPERATIONS. F. А. Larard 

and E. L. Dearden. 29,244. December 22nd. 


1907. 


A BALANCED ELECTRO-MECHANICAL TRACTOR EQUIPMENT ALTERNATELY OR BIMUI.- 
TANEOUSLY RECEIVING OR GENERATIXG IT8 Driving Power. A. Feron. 1,482. 
January 19th. (Date applied for under International Convention, January 
20th, 1906.) 

ELECTRICAL Resistaxcz Compurine ScALE. С. G. G. Thomas. 2,428. January 
29th. 

TrLEGRAPHONY. G. Morin. 38,599. February 18th. 

Exgcrric CABLES CONTAINING lwDUCTION Corus. Siemens Bros. & Co. and W. 

Dieselhorst. 5,547. March "th. 

Process o» WLEOTRICALLY REDUCIXG OXIDE ORES AND THE LIKE. A. Petersscn. 
5,655. March 8th. 

INCANDESCENT ELECTRIC Lamps. E. Foreman. 6,199. March 14th. 

METHOD FOR THE MANUFACTURE OF TUNGSTEN FILAMENTS FOR ELECTRIC LIGHT- 
INO AND HEATING BY THE REDUCTION oF TuNGsTic Аср. Allgemeine Elek- 
tricitüts-Ges. 7,407. March S7th. (Date applied for under International 
Convention, March 80th, 1906.) 

Devices FOR DIRECTING THE Arcs oF ELECTRIC Авс Lamps. Deuteche Beck. 
BogenlampenGes. 9,499. April28rd. (Dateapplied for under International 
Con vention, December 21st, 1906.) 

THERMO-DYNAMIO ENGINES. J. E. Haennig. 9,557. April 24th. Date applied 
for under International Convention, April 28th, 1906.) | 

ELECTRIO ААС JLLUMINATIKG APPARATUS, MORE PARTICULARLY FOR USE 1N 
PHoToeRmAPHY. J. Schmidt. 9,574. April 24th. 

RECEIVERS FOR EnxcrRo-MaGNRTIO Waves. А. Artom. 18,262. June Lith. 

(Date applied for under Internaticnal Convention, January 10th, 1907 ) 
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LIGHT PRODUCTION AND 
ILLUMINATION. 


THE chief object of the illuminating engineer is to 
]ook along the line of processes culminating in elec- 
tric or gas lighting, in the reverse direction to that 
taken by engineers having the more orthodox point in 
view. That is to say, the illuminating engineer 
takes the illumination produced as his starting point, 
and from that he works back to the engines and 
boilers, or to the scrubbers and retorts necessary for the 
process. This is the direct reverse of the old attitude, which 
took coal as the basis and worked onward towards the 
maximum production of light. 

The newer view is undoubtedly the more correct scientific- 
ally, but it is already in danger of being unduly limited in 
effect by the assumption of too complete a knowledge on 
the part of illuminating engineers. Distribution curves and 
tables of candle-feet are all very well for the relative com- 
parison of known illuminants, but it must not be for- 
gotten that the twin sciences of light production and illu- 
mination are as yet in a most chaotic state. A paper by 
J. H. Hart, Ph.D., recently appeared in Casster's Magazine, 
showing the unsatisfactory nature of our position in this 
matter. He starts with the preface that to the majority of 
illuminating engineers no distinction is drawn between the 
production of light and the problem of illumination, these 
being two propositions involving different conditions and 
employing different standards. Light can be produced in 
large quantities with very small illuminating power, and 
ce ver 8a. 

Perhaps nothing indicates so much our lack of knowledge 
of the subject as the way in which the writer deals with 
analogies. Such useful illustrations are good for inexact 
general knowledge, but betray an absence of accurate and 
final information. Dr. Hart's argument with regard to 
light production can be traced almost wholly by his 
analogies. Бог example, he writes, we know now that 
light is some form of electrical energy or a magnetic mani- 
festation in the ether, or both, but this does not help us to 
any great extent in our management of the ether and our 
production of light. We would encounter the same difficulty 
with water in its utilisation in hydraulic press work, and in 
ita other applications, if we had nothing with which to grasp 
it but instruments as porous as fly-screens. This is the 
situation in regard to the ether. Ether travela through 
ordinary matter very much as the wind does through trees. 
It takes a very rapid motion of the molecules themselves to 
produce a disturbance in the ether." 

From this the writer derives that ** the problem of light 
production is a problem of the control of all the motions: of 
the individual molecule in any substance. It cau be said, 
off-hand, that this has never been accomplished directly. It 
is avcomplisted indirectly, but with a loss in efficiency thao 
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is appalling. Thus, we can drop a heavy block of lead 
several hundred feet, and when it strikes, a portion of the 
energy is transformed into sound, but the proportionate 
amount of energy utilised in this development is a very small 
percentage of the whole. We would hold an analogous 
position in sound production if this were our only method of 
producing sound and musical notes,” with the further com- 
plication that only a few of the total ether waves produced are 
perceptible to the eye. “ As an illustration of this further 
complication, it can be assumed that when a rock is dropped, 
a number of musical notes or noises are produced. If we 
had an ear susceptible only to a small: fragmentary portion 
of the sound which is actually produced, this would be a 
much closer analogy to the phenomenon of light produced." 
Passing on to the expense in energy required for our pre- 
sent processes, we are given another analogy— It is very 
much as though we should try to play an organ where a 
large power plant was required to operate it, and, in some 
cases, a separate plant for the production of each note. 
This represents the situation almost exactly.“ 


At present, heat is the only practical means of developing 
light. Heat is known to be the motion of the molecule, 
either as a whole or in part. The motions of the whole 
molecule produce, as a rule, wave-lengths too long for the 
motion to be perceptible to the eye as light. It is generally 
by the impact of molecules with one another that extra rapid 
motions are set up which produce light rays. The light 
production problem is to select molecules of such structure 
that they will vibrate readily for the peculiar wave lengths 
visible to the eye as light, and to produce such motion in 
them as to get a good percentage of the energy applied, 
converted into light energy. This problem is only at its 
inception, and the knowledge regarding it is at present 
fragmentary. 

The twin subject of illumination is quite as perplexing. 
Inasmuch as it deals with the nature of the eye, its various 
purposes, and the utilisation of light with reference to the 
power of the eye, it bears the same relation to the production 
of light as medicine does to surgery. Medicine is empiric ; 
surgery is exact. In the course of time it is to be hoped 
that light-prodaction will become an exact science, but 
illaminating effect will be largely a matter differing in each 
individual. So far as research and experiment have gone, 
we know that the varying colour of light is due to differing 
etheric-wave lengths ; that such wave-lengths combined give 
new colours. Combinations of varions waves are analogous 
to musical chords, and their effects on the eye are somewhat 
pimilar to those of musical chords on the ear. Some wave 
lengths—not necessarily visible—rapidly tire the eye. Thus 
a wood or coal fire gives off etheric waves invisible to the eye, 
and produces a smarting sensation. White light isa peculiar 
combination of the various wave lengths in various amplitudes 
of the waves. Electric light has a large excess of ultra- 
violet as compared with sunlight. Ordinary gas burners 
have a large excess of the longer waves compared with the 
same standard. For reading close print, one kind of wave 
length or a certain combination of waves is peculiarly fitted. 
The mercury vapour light produces wave lengths of large 
illuminating power for eome purposes, but very objectionable 
for others, because of the limited wave lengths of the light. 
Certain portions of the retina are very sensitive to blue light, 
and when the light is faint this is the light to which the 
eye first responds. No artificial light compares in every 
respect with sunlight. The problem of illamination is the 
consideration of the purposes for which light is needed, and of 
the methods of adapting wave lengths to tbis need, with a 
possibly greater theoretical range than can be obtained with 
sunhnght. 

This point of view is obviously far away from that of the 
average man with the photometer, who makes simple tests on 


1 


16-c.P. lamps. It shows us that it will probably be years 
before the amount, of .knowledge concerning illuminating 


engineering will be sufficient to render operations in this 


field at all commensurate with the development in other 
spheres of engineering activity. 


entet THE Times Engineering Supplement of 
Radek such 2 : the 2nd inst. corfains the following :— 
Proposed Union Union oF ELECTRICAL ImTEBRESTS. — We 
of Electrica] bave received the following for publication :— 
Interests. With the object of finding a remedy far the 
present state of things in the electrical in- 
dustries, it is proposed to form a Union of électrical interests. With 
this view the editors of the various electrical journals have been 
approached to take the initiative and to act as an organising 
committee until sufficient support has been obtained to enable a 
representative council to be constituted. It is intended to 
extend the invitation to joia the Union to everyone who is 
interested in elec ricity, whether as shareholder, consulting 
engineer, manufacturer, contractor, от trader—whether employer or 
employé. The Union is to stirt w thout any political bias, and 
with neutrality ав regards municipal trading and other Jike matters. 


Tho proposed procedure is, when sufficient subscribers bave been 
enlisted, to c'assify the subscribers acco-ding to the branches of the 
industry in which they are specially interested, and to ask each 
branch to elect one or two members of a provisional council. It is 
intended to make the annual subscription 2s. 6d. per member. 


We shall. be glad to learn that--the Union proposed is 
productive of good to the electrical industry, but since the 
approaching of the Editors of the various electrical journals 
has been specifically mentioned in the above published 
announcement, we owe it to our readers that we should state 
that the information before us regarding the proposed Union 
is not such as to justify our joining in taking the initiative 
with which the various Editors are credited. Needless to 
вау, we should be glad to place before our readers at any 
time particulars of any well-considered plan with definite 
objects, and to make such comment upon such plan as its 
merits may seem to require. 


CERTAIN daily papers are very busy with 
the announcement of Mr. Marconi that he 
will-commence his trans-Atlantic service 
this month, and appear to he doing their best to discredit 
cable shares, with what object we do not know. Such a 
course cannot be said to be intended to benefit the public, 
though it may put money in the pockets of those who know 
how to seize the opportunity. 

We do not doubt the successfal transmission of signals 
across the Atlantic; we know, m fact, that at least one 
other wireless system besides the Marconi accomplished this 
feat many months ago. The development of the service to 
the point at, which it becomes efficient enough for public use 
is only a matter of time and labour, with capital at com- 
mand. But there is no reasonable ground for a scare. The 
slowness of transmission by wireless telegraphy prevents a 
single installation from carrying as much traffic as a single 
cable; it is not independent of atmospheric conditions, as 
a cable is—and it will not do to hold back messages received 
in the daytime, for transmission by night; and above all, 
wireless telegraphy is not secret. ` 


Wireless 
Telegraphy. 


An official of the Marconi Co. is reported to have said 


that if the business increased beyond the capacity of the 
Clifden— Cape Breton stations, others would be erected, but 
that they would have to be at least 100 miles apart. There 
is plenty of room in Canada, but how many stations can be 
accommodated in the United Kingdom on this scale of 
density ? 


We hear that in the future—a safe date—the trans- 


Atlantic wireless system will transmit at the rate of hundreds 
of words a minute. No one can вау that this is not con- 
ceivably possible; but we prefer to talk about what ts 
rather than what may be, no qne knows when. Similarly 
some means may conceivably be found, by which secrecy 
may be obtained for wireless messages. In the meantime, 
it is well for the commercial world to know tbat any wire- 
less message can be tapped with ease, and there is no prac- 
tical system in view for removing this objection. 
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THE ACCIDENT TO SYDNEY TRAMWAY 
FEEDERS. 


[In our issue of September 20th, page 470, we published a 
note from our Sydney correspondent relating to a breakdown in 
the Sydney tramway service consequent upon the dragging of a 
feeder cable by a ship’s anchor. We are now able to publish the 
following fuller account by our correspondent, together with photo- 
graphs illustrating the occurrence and the repair. |} 


On August 7th at 1.50 p.m., the service on the North 


Shore tramways at Sydney, N.S.W., was abruptly interrupted, 


and on investigation it was found that faults had developed 


on both the high-tension feeders running from the Ultimo 


power house to the North Sydney sub-station. The North 
Sydney service had a portion of the lines running electric- 
ally before the electrification of the main city service, and at 
that time had a power house of its own. Soon after the 
Ultimo power house was constructed, a pair of low-tension 
feeders was run across the Harbour from Dawes to Milson’s 
Point, and subsequently when the high-tension machinery 
was introduced into the Ultimo power house, the North 
Shore power house became a sub-station, being fed by a pair 
of high-tension cables running from Dawes Point to 
MacMahon’s Point. Both these cables were found to be 
fanlty when tested, and it became necessary to resort to tem- 
porary expedients in order to maintain the service. Ina 
very short time a partial service was restored on the low- 
tension feeders with the old steam plant at North Sydney, 
and before evening, by arranging positive and negative 


FIG. 1.— VIEW OF ANCHOR FOUND ATTACHED ТО CABLB. 
Mr. DIXON STANDING ALONGSIDE. 


boosted feeds from the city sub-station and Ultimo power 
house, a practically full service was maintained. The whole 
of this work was carried out by the Railway Commissioners’ 
electrical staff without a hitch or a wrong connection, and 
was а very smart piece of emergency work. 

About the time the interruption occurred, it became 
known that a large steamer had been observed in trouble off 


Miller's Point. She was coming in under easy steam, and 


on arriving at the point was met by the full force of the 
worst squall of a westerly gale which had suddenly arisen, 
and was driven down stream and across the harbour towards 
Milson’s Point. She dropped an anchor, but still dragged 
nearly over to Milson’s, and it is surmised that she dragged 
her anchor right across the H.T. cables. The anchor then 
held, presumably on the cables, and getting under steam 
again and hauling on her. anchor she again went forward, 
and apparently carried. the cables with her up to a point 
near Goat Island, where she managed to get rid of them 
somehow. | 

When the tests showed that both submarine cables had 
broken down, it was at once decided to haul up the cables 
and rectify the faults, if possible. These cables are of the 
three-core type, and were manufactured and laid by the 
British Insulated and Helsby Cables in 1902-3. They are run 


at 6,600 volts, ‘but being made according to the Com- 
missioners’ specification, were much more heavily insulated 
than is a standard 6,600-volt cable. Each core is 37/16 S. W. G. 
The cables are paper-insulated, lead-covered, juted, then pro- 
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. Fic. 2.—PUNT ON WHICH JOINTS WERE MADE AND FROM WHICH 


CABLE WAS LAID. 


tected by two layers of wire armouring consisting of a total 
of some 135 No. 11 galvanised steel wires, and again juted, 
making up a weight of about 50 yds. to the ton. The 
shortest length of track, keeping to moderate depths, is some 
750 yards, making a total weight of 15 tons per cable for 
the distance. In laying the cables originally, the contractors 
decided on making the cables in 100-yard lengths and 
jointing en route. As far as the writer knows, there is 
no precedent for the making of 6,600-volt H.T. joints to 
withstand 40 to 45 10. water pressure, and at the eame time 
to sustain a strain of from 1} to 2 tons on the armour joint 
when completed, and consequently some difficulty was met 


Ета. 39:—MAKING A JOINT ON THE Pont. 


with in making the original joints. These difficulties were, 
however, overcome by the contractor, and the cables have . 
lain since 1903 up to the date of the accident and performed 
continuous service without any signs of trouble. The elec- 
trical joint is the ordinary telescope joint insulated with 
coiled tapes, with a lead sleeve wiped on and filled with oil. 
This is placed in a galvanised iron box with stuffing boxes 
for the cable to pass through, these boxes being packed with 
jute boiled in bitumen. The armour is spread and clipped 
between two galvanised steel rings which are bolted together 
with eight bolts on each side of the joint. The two rings 
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are then bolted together with four l-in. steel bolta, which 
take the longitudinal strain during laying, &nd subsequently 
off the lead joint. | 

On looking for the shore ends at Blue's Point they were 
found to be not at home," having been torn right out. 
On Thursday morniog, therefore, a pile-driving punt and a 
small steamer with jib and steam winch were obtained from 
the Harbour Trust, the ends were taken ont from Dawes 
Point and the work of hauling in was started. A fault was 
found about 100 yards from the shore near one of the joints, 
where the cable in the pulling about had had a severe twist, 
and the next length hauled in showed the broken end of the 
cable. The other cable continued intact for some 400 yards, 
when its broken end also came on board. On Saturday a 
good part of the day was spent in dragging for the stray 
detached lengths of cable which were known to be loose in 
the harbour somewhere in the vicinity of Goat Island. A 
diver was sent down on a likely catch, which eventually 
proved to be the cables, so a rope was sent down and a bight 
of cable hauled up. Towards the evening, however, the 
hauling gear found the task too heavy and refused duty, and 
as just about this time it came on to blow hard, making it 
difficult for a diver to go down in such an exposed position, 
operations were suspended until Sunday morning. At 6 a.m. 
a diver went down and reported that the cables were badly 
mixed up with a large anchor which they had apparently 
picked up in their travels across the harbour. А rope was 
made fast to this anchor, and up it came with about 
90 ft. of heavy chain and with one cable round the tripping 
shackle and one round the fluke. This anchor is shown in 


the illustration, fig. 1, p. 555. This was cleared, and the 


remainder of the cables came aboard without further incident. 
On this remainder, however, were found two large whorls of 
outer armour, the piece between these whorls being. very 


badly flattened, showing that there had been a very severe 


strain on the cable at some time, and that some force bad 


been reeving the cable through or against some very hard ' 
and solid object. Two lengths of cable came up showing . 


Ес. 4.—Two or THE KINKS FOUND IN THE CABLE. 


extraordinary sharp twists of the cable, and as these are 
particularly stiff cables it can be readily imagined that 
considerable force was necessary to bend the cable to this 


extent. These two twists are shown in the accompanying 


view, fig. 4. 

The whole of the cable was carefully overhauled, and any 
portion deemed to be of service was pressure-tested afloat, 
the barge being moored opposite Dawes Point and a lead 
slung over from the shore and connected to the 6,600-volt 
H.T. feeder, and it speaks well for these cables that after 
five years' service under water they withstood the 11,000- 
volt testing pressure without any trouble whatever. A good 
deal of cable which was otherwise in very fair condition was 


spoiled by water, and in other cases a great, deal of cable in 
which the paper was dry was so mangled as to be useless. 
A quantity was salvaged, however, which, with a length or 
two of spare cable and a short length of single-armoured 
high-tension cable obtained in Sydney, made sufficient for 
one length across the harbour on the original route. 

Ten lengths were used, and as each joint takes some 20 
hours to complete, it was a matter of several days to get the 
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cable laid acrogs, but on Friday evening, August 23rd, high- 
tension current was again available at the North Shore sub- 
station, and the service now runs as usual. 

In laying the cable, the drum was mounted on stands 


‘bolted to the deck of the punt and held by a brake applied 


to the periphery of the drum; the cable from this ran 
along the deck through a loose rolling hitch to the leading 
duct over the side. During jointing the weight was taken off 
the duct by a stopper run over the side of the punt, holding 
the weight of the cable at the water's edge. This stopper is 
payed out during the process of getting a joint overboard 
until the joint comes to a position just ahead of the leading 
duct, when it is picked up and lowered over the side, a 
running rope through a strop on the joint taking the weight 
of the joint until it touches bottom, when one end of the rope 
is loosed from the deck and hauled through the strop by the 
other end, the cable at the same time being replaced in the 
running duct. Fig. 8 shows the operation of jointing. 

The whole of the work was carried out under the super- 
vision of Mr. J. E. Dodds, who laid the cable originally 
for the British Insulated and Helsby Cables, Ltd., and is 
now practising in Sydney as a consulting engineer, the 
departmental engineer-in-charge being Mr. Dixon, who 
may be seen in fig. 1 standing alongside the anchor. 


Wear of Turbines.—A well-illustrated serial article 
on the wear of hydraulic turbine runners and guide vanes bas been 
published recently in l’Eclairage Electrique. Many examples of 
severe corrosion are given, the damageapparently being due largely 
to chemical action rather than to mechanical attrition. Some of the 
views, indeed, show extraordinary effects, the iron edges—or the 
places where the edges used to be—being extremely rough and 
apparently spongy. Hardly less severe wear has been observed 
on substituting bronze for cast-iron, but the character of the injury 
is quite different, the worn parts being smooth. Francis turbines, 
again, show results very different from those which occur with 
" action" wheels. The author, M. J. Dalemont, attaches much im- 
portance to the formation of small but violent eddies due to the 
mode of regulation and to the shape of che vanes and guide blades; 
it is noteworthy that in the Francis turbine, where the water is not 
liable to such disturbance at the outlet, this part is practically 
immune. In the buckets of Pelton wheels but littie wear ie found, 
although the jets of water act at a very high velocity; in the dis- 
tributing nozzles, however, severe corrosion is met with. Chemical 
analysis and photomicrographic examination failed to furnish 
conclusive evidence as to the cause of the corrosion, the difficulty 
being that the portions actually corroded had, of course, disappeared. 
Summing up, the author ascribes the action to eddies, producing 
mechanical disintegration, rather than to chemical effecta. 
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THE CORRECT FORM OF TRAMC AR. 


AS years roll by, the style of Mr. Wm. R. Bowker becomes easier. 
There was a time—but, no, we wil hide our agonies. He writes 
in Cassier's that because there is a Kelvin law relating to economy 
of conductors, there must be a similar law which should be made 
to govern the "numerical proportioning of different types and 
sizes of tramway cars as used by electric tramway undertakings." 
The determination of that law is left to mathematicians ; neverthe- 
less Mr. Bowker finds no difficulty in applying the law without dis- 
oovering it, for he concludes by strongly advocating the more 
general adoption of the single-deck car, and says that, under 
ordinary circumstances, “one type (and one type only) covers the 
economic law of proportion, viz., the combination single-deck2d car.” 

It is really a great pity that we cannot take Mr. Bowker as 
seriously as he takes himself, for in this matter at least we incline 
somewhat to his opinion, which, by the way, seems to be the 
opinion of the majority, that the greater use of single-decked cars 
would have been beneficial to electric tramways as a whole; but it 
is difficult to avoid laughing at a writer who opens by claiming 
previous ignorance of the question as a virtue, and practically 
assumes that “tramway advisers, consulting experts, committees 
and managers " have given it as little previous consideration as he. 
"'The writer bas never seen any information or suggestions. in 
print dealing with this subject, and, so far as he is concerned, it is 
an entirely new one, and the ideas, conditions and discourse are 
original." е 

We are willing to believe that Mr. Bowker’s information is 
limited, and that he is out of touch with the general conditions of 
tramway working in Great Britain, but those facts give him no 
particular right to speak three times of the gross error in judg- 
ment made by tramway undertakings by generally adopting the 
double-decked car.” 

Mr. Bowker writes at length of the conditions which govern the 
most useful type of car, and with no regard whatever to conditions, 
instances the invariable use ір the U.S.A. of single-deckers as а 
further proof that “ British tramway undertakings in general have 
not studied the proposition on the lines suggested in this article.” 

We disagree totally with the writer's recommendation of the 
adoption in a large city, or in any other kind of place, of four 
different types of car to suit the winter and summer weather, or 
slack and rush traffic, and we think that the average tramway 
manager will keep on producing an average type of car which 
will suit the average conditions both of traffic and weather, without. 
worrying sbout any mathematical determinations which, from the 
nature of the case, are likely to be less nearly correct than the 
common-sense decision of a purely practical man who keeps his 
eyes open and does not neglect his traffic statistics. 

The shapes and sizes of omnibuses, hansom cabs or jaunting cars 
were determined—if such a precise term can be applied sensibly to 
processes of evolution—by no consideration of 2 and y, and it is 
not possible for any ordinary mortal to say how or in what par- 
ticular the -shape, size and general design of any vehicle were the 
result: of the whim of an inventor, the command of a master, or 
the pressure of the public. 

Undoubtedly the British public likes its top-decked cars, likes 
them big when the track is not too good, and likes them covered 
when it rains. From the point of view of the tramway, the single- 
truck, double-decked roofed car is the best money getter, and so 
long as the permitted maximum speed does not exceed 165 to 
20 M. P. H., we expect to see no decrease in the popularity of this 
type of car with owners and users. For higher speeds, such as rule 
in the United States, the single-decked car is & necessity, and the 
time may come when it will be the British type as well, but for 
our part we think. that a very keen “foresighted look into the 
future," as Mr. Bowker has it, will be needed if that date is to be 
fixed with any certainty. 


MANUFACTURE OF IRON TUBE FROM 
WROUGHT-IRON INGOTS. 


It is well known and fully recognised that wrought-iron is much 
superior to steel in respect of its resistance to corrosion. This is 
especially the case with fencing, with wires exposed to weather, 
and, above all, for engineers, with boiler tubes. But the trouble with 
iron has been tbe difficulty in securing the iron in large enough 
ingots and arranged for solid-drawn tubes. Iron is also very much 
more reliable than steel for such purposes as crane hooks, draw- 
bars, anchors, chains and anything which is safer when made from 
& non-homogeneous material which will not fail all the way 
through as soon as a minute crack commences in its external parts. 
The lack of homogeneity is what makes wrought-iron so much 
safer, because & non-homogeneous substance like a bar of puddled 
piled cut and repiled and repeatedly re-rolled iron is more like a 
bundle of wires than a solid casting, and though some fibres of a 
wrought-iron bar may fail, this failure does not extend to other 
fibres. For tubes, however, the great virtue is the resistance to 
corrosion. 

But it is necessary to make a wrought-iron tube practically 
weldless. А tube welded up from thin strip is apt to be burned 
at the weld, being, therefore, of unequal thickness, and to be cold 
shut in the weld, and, therefore, liable at any time to fail. 


Inshaw's patented system of wrought-iron tube construction con- 
sists first in providing an ingot welded solid in the mass, so that, 
after the weld is made, the tube is rolled. The weld is made in the 
ingot and on a large surface at full welding heat and under 
heavy pressure, so as to preclude all chance or possibility of failure 
or 0 e shut. On a heavy ingot the pressure can be properly 
applied. 

In order to make the solid ingot, Mr. Inshaw rolls a slab, which 
presents the appearance of a heavy thick hollow cylinder, in which 
radial cuts have been made, reaching nearly to the circumference. 
One cut comes right to the surface. The slotted cylinder, if then 
laid flat, will be like the Inshaw ingot as shown in fig. 1. Such an 
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FI. 1. Fic. 2. 


ingot, rolled with the proper number of projections at the correct 
angle, will obviously fold up into a perfect circle, fig. 2. The flat. 
ingot raised to welding heat is thus folded in a special welding 
mill and compressed between suitable rolls, and comes through 
as a solid ingot from which pipes can then be rolled. 

According to the American Machinist, wherein the system of 
manufacture is described at page 763 by Mr. W. H. Booth, the new 
tube is rendered possible by the ability we now possess of 
mechanically handling wrought-iron in heavy masses. In brief, 
mechanical puddling is now a success, and large ingots can be made. 
Rolling machinery is powerful, and plenty of work can be put 
upon faggoted blooms, and any desired excellence of quality 
secured by the single process for sufficiently working good raw 
material. 

Much of the bad wrought-iron of old days was bad from lack of 
sufficient heating and piling and rolling. The cinder was not 
squeezed out sufficiently, and too little mechanical work and pres- 
sure was applied, and probably much stuff was rolled at too low a 
temperature, which did not get rid of surplus cinder. 

Wrought-iron boiler tubes are what have long been sought. They 
can now be made by the new process. To South Staffordshire, 
the home of Bradley’s Best, the new hope for wrought-iron comes 
as & particular boon. 


Norwegian Water-Power and Foreign Capital.— 
The King of Norway gave his consent, according to a Christiania 
correspondent, at a sitting of the State Council on Scptember 12th, 
to the Bill passed by the Storthing in relation to the utilisation of 
water power. It is provided under the new Act that embankment 
and deepening works for the regulation of a water course, even if 
the cession of soil and land that are not one’s own is not required 
for the execution of the works, cannot be taken in hand without 
previously obtaining the consent of the King, as soon as the water 
power used by the undertaking for industrial purposes is increased 
to at least 3,000 m.p. During the proceedings in the Storthing, in 
respect of the regulation of the Miosen Lake—the largest in 
Norway—the Opposition to the Government did not conceal 
that in contesting the Government's decision they were 
materially concerned with rendering it as difficult as possible 
for foreign capital to “exploit” the rich water powers of the 
Glommen for industrial establishments. The Opposition even went 
80 far as to accuse the Government of injuring the interests of the 
country for the advantage of foreign capitalists. Immediately on 
the day following the victory of the Goverument in the matter of 
the Miosen Lake scheme, the Opposition brought in a motion which 
has now become law by the giving of the King's assent, as already 
mentioned. This motion was adopted by the Storthing without 
noteworthy discussion, although it was opposed by the Government 
on the ground that the proposal represented & rupture of all 
traditional customg and an interterence with private rights in pro- 
perty. But the Goverament itself had already embarked upon this 
path by having established the completely new principle for 
Norway that the natural riches of the country represent, in a certain 
measure, State property, and that the State has the right of utilising 
these riches for its advantage. The correspondent recalls in this 
connection the fact that in the spring of this year a wealthy 
German company, which wished to acquire the whole occurrence of 
ore near Salangen in Finmark, was compelled to pay 36,000 kronen 
to the State for the grant ofthe concession. In addition to this, a 
Swiss company obtained permission to utilise the water power of 
the Kinserbach only on the express condition that the whole 
installation should revert to the State free of charge at the expira- 
tion of 75 years. The correspondent adds that foreign capital 
scarcely runs the danger under the present Ministry of being 
bardened “ any more than necessary,” but he predicts a bad time 
for foreign capitalists when the present Opposition become the 
Government of the day, and they are now preparing a plan of 
campaign with the object of securing the political control of the 


‘country. 
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OORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
mumications at the earliest possible moment. No letter can be pub- 
ished unless we have the writer's name and address in our possession. 


Co-operation in the Electrical Trade. 


With reference to the correspondence which has appeared 
in your paper since the publication of your editorial notes 
on the above subject, we are carefully tabulating the various 
points raised, and in view of the fact that so many of the 
writers fail to disclose their identity, we propose answering 
them through the medium of your valuable columns, at a 
later date. In the meantime, we might say that we have 
received from various quarters a number of hints and 
suggestions of a most practical and useful character, as also 
the most satisfactory offers of support to the scheme so soon 
as it shall have further developed. 


Wholesale Electric Traders. 
C. S. NORTHCOTE. 


London, S. W., Seplember 30th, 1907. 


The advantages of co-operation have long been set forth 
by enthusiastic advocates, and numerous proofs of those 
advantages have been given. In view of such resulte it is 
not surprising that in some electrical circles there should 
seem to be a hopeful ring about the proposal which you are 
permitted to set forth in outline.. You invite your readers 
to complete the sketch by elaborating some of the possi- 
bilities. But before the elaboration has proceeded far I 
should think that most of your readers would join you in 
the scepticism which seems to run through your comment, 
, and many would reach the conclusion that the proposal is 
hopeless. 

Notwithstanding the admitted successes of co-operative 
societies, there is a tendency for such concerns to fall away 
from the co-operative principle and to degenerate (in the 
language of the co-operative enthusiast) into mere ordinary 
business concerns, selling to all who will buy, or at least 
teking no particular trouble to restrict their businesses 
within the limits of their memberships. 

But the hopelessness of the proposal made seems to lie in 
the fact that it goes beyond any previous suggestion in the 
co-operative world. To su co-operators must co- 
operate for kindred purposes. The most usual, because the 
soundest in principle, is that retail purehasers should com- 
bine to make a wholesale purchase where the distribution can 
be effected with ease and economy. 

But the electrical co-operation proposed apparently 
contemplates the enrolment of the buyers and sellers in the 
same organisation, and herein lies ita undoing. Can such 
co-operation be applied so as to remove any appreciable 
part of the present difficulties ? I do not believe it could be 
applied at all, and if it were applied, I do not think it would 
have any effect in ameliorating the situation. Let me 
anticipate the contention which will inevitably be raised, that 
more incongruous associations have existed than that which 
is now proposed. No doubt. I read a week or two ago that 
the wayfarers in one of your London suburbs were interested 
observers of а man, а dog, a cat, and a bird taking a walk 
together. But it need only be said in answer that we must 
count on the usual rather than the unusual, and I think it 
will be held that it is at least unusual for buyers to co-operate 
with sellers to increase the latters’ profits, or for sellers to 
co-operate with buyers in reducing prices. That such co- 
operation is absolutely impossible no one will say. There is 
mach unconscious co-operation between apparently conflicting 
interests under the competitive system of the day, but con- 
scious co-operation cannot be expected until the inherited 
antagonism of buyer and seller is partially eradicated, and 
that may come, but cannot be expected in time to remove the 
* present " difficulties of the electrical trade. 

Regarding those difficulties, may I suggest for considera- 
tion the question whether the electrica! trade dwells a little 
too much on its ailments? The constant talker about his 
aches and pains is a ready prey to quack nostrums, and the 
constant advertising of trade depression may help rather to 


prolong than to amend the existing situation. Whatever 
other causes there may be, great expectations unrealised must 
be an important contribution to such depression as may exist. 
But what is there in the electrical trade which should justify 
it in expecting that any exceptional steps will, or can, be 
taken to help it out of ite difficulties? Preparation for an 
unrealised demand is practically the same thing as over- 
production, and must pay the same penalty. 

Manufacturers want more orders and better prices. 
Electricity suppliers would be glad to see the demand 
which would justify them in putting in their orders for 
machinery, but, like good business men, they would rather 
do it, if they could, in a free market at a time of low prices, 
than join in a co-operative movement which limite their 
area of purchase, and has for ita main object the improve- 
ment of the position of the manufacturer. 

Let manufacturers help themselves and let purchasers 
help themselves by means of associations if they like, but 
the associations must be as absolutely distinct in personnel 
as they are in their objects. Anyone who has had experience 
of associations is aware that they exist with difficulty even 
when the membership is that of kindred spirita with kindred 
objects. The attempt to combine in ore association 
heterogeneous elements will probably fail. If it succeeds, 
experience should lead us to expect a speedy dissolution. 


X. 
September 20th, 1907. 


Mr. Northcote’s letters, and the plan outlined by him, of 
applying the principle of co-operation as a means for remedy- 
ing certain of the ills with which the electrical industry is 
beset, encourage me to submit a suggestion. 

Manifestly there are strongly defined limits within which 
alone it is practicable to conciliate the conflicting interests 
of different trade sections and of their units. Initiative and 
enterprise will not be baulked, and firms are not likely to 
entrust control of their prices and methods toan independent 
organisation, however representative. Indeed, the ultimate 
good of the cause would be badly served by restricting 
healthy competition amongst home industrials, whose 
prosperity it is the intention to promote. 

Granted all this, I contend that the possibilities of 
united action for mutual benefit are still abundant, provided 
the widest basis is selected on which co-operation can be 
rendered effective. The greatest scope for such a purpose, 
to my mind, is afforded by mutual finance. 

Consider, in the first place, the most consistent friends of 
the home manufacturers, t.e., the firms of electrical con- 
tractors—what are the conditions met with in all parts of 
the country ? In many instances the prosperity of these 
concerns is hampered, not by a lack of work to undertake, 
nor by energy to secure contracta and ability to carry them 
out successfully, but by financial limitations. The original 
working capital becomes gradually locked up in stock and in 
contracts executed, the payments for which latter, unfor- 
tunately, are often withheld for months after the installa- 
tions have been completed. New work, consequently, 
cannot be taken in hand until the proceeds of former con- 
tracta are available ; trading on credit entails paying higher 
prices for materials, &c., than if these -had been bought for 
cash in the open market. Bankers, as a rule, will not agree 
to overdrafts, except against tangible security, and they 
cannot, therefore, be counted upon for the facilities required. 
It follows that much of the principal’s time is taken up in 
endeavouring to collect outstanding accounts in order to 
keep matters going, instead of being able to devote fuller 
attention to the development of his business. 

Here we have one formidable cause of stagnation reacting 
in turn on every section of the industry, and tending to 
restrict efforts. Exhibitions, publicity, even Parliament, 
are of no avail against the slow payer, who will always be 
with us if he gets the chance. By financial co-operation 
alone can it be expected to overcome this disability. For 
this purpose, then, as well as for many others, I advocate . 
the establishment of a co-operative industrial bank, admin- 
istered under a committee of contributors, elected periodic- 
ally, and on which the Council of the I.E.E. should also be 
represented. | 

Unlike the German * Handels Banken," which support 
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certain large companies alone, funds from the co-operative 
industrial bank would be at the disposal, at any time and 
upon equitable terms, of all well-reputed firms of electrical 
engineers, who would be numbered amongst its shareholders. 

An institution of this character, in my view, has every 
prospect of conferring substantial benefits on the home 
industry by fostering business and facilitating dealings 
between subscribers. 

The value of your space forbids more than a brief sketch 
of what I consider should be the main objects and rules of 
such an establishment, and an outline of its scope which 
would enable the undertaking to be self-supporting almost 
from the outset :— | 

Jo render available additional working capital to con- 
tributors of sound standing, for work secured or specific 
purpose, on security of own contracts backed by other out- 
standing accounts, first proceeds of either to go towards 
clearing transaction. | 

* 'To purchase with such funds on behalf of contributors 
the principal plant or materials required and selected from 
catalogues of shareholders in United Kingdom, paying spot 
cash on certificate. This will benefit home manufacturers, 
avoid losses through delayed delivery, reduce cost of col- 
lecting accounts, and minimise risk of bad debts. 

“То give contributors full benefit of preferential trade 
terms which the bank will enjoy as buyers on a large scale. 
The cash discount to be the bank's consideration. 

“'То promote the employment of sound materials and good 
work, thus forestalling disputes, and to stand by subscribers 
when these arise. 

„To assist in the more expeditious collection of accounts 
outeide the electrical industry ; to act as clearing house for 
overdue inter-electrical accounts tending to avoid legal and 
bankruptcy proceedings against subscribers capable of 
meeting their liabilities with adequate assistance. 

* To act as buyers and shippers for foreign and Colonial 
subscribers; transact ordinary banking business, money 
exchange, &c. 

* To keep no stock whatever, to abstain from competition 
in any shape with contributors." 

Branch offices in the North of England, Scotland and 
Ireland could be opened to facilitate closer tonch with sub- 
scribers without entailing unduly increased establishment 
charges. Clients, obviously, would wish to maintain best 
relations with the bank, which, with its influence fully 

nised in due course, could not fail to become the central 
point at which the interests of buyers and sellers meet. 

I submit the above suggestions in the hope that they will 
prove of some assistance in bringing about that prompt and 
sustained betterment in the condition of the home electrical 
industry for which most of us are waiting. 


^ 


L. B. 


Illuminating Engineers. 


We have naturally been greatly interested in your leader 
in the issue of 27th inst. on the above subject, and are par- 
ticularly pleased to be able to report to you that anticipating 
your suggestion that manufacturers should publish а series 


of curves showing the distribution of light from their fittings,. 


we had an independent report made on our fitting by the 
Manchester School of Technology as far back as August 24th, 
1905, and have. distributed many thousands of copies of 
this report to various customers and embryonic customers. 
We are enclosing a copy of the said report herewith. 


pp. The Linolite Co., 
A. 8. E. A. 
London, S.W., September 30th, 1907. 


The Tonbridge Appointment. 


After Mr. Plunkett, of Oban, was appointed to his present 
position at Tonbridge, a letter, or letters, appeared in your 
paper from one of the unsuccessful candidates, hinting how 
much better he was than the successful candidate. I have 
just learned that I got the credit for this very modest 
communication, and 
aware) never wrote, or caused to be written, any letter to 
your paper concerning the Tonbridge appointment. There 
were four chief engineers and one chief assistant on the short 


hasten to state that I (as you are. 


appliance used on a lighting circuit, 


list, and I would suggest that those who did not write to 
your paper write now and say £0. 

I may state that I was satisfied that the Tonbridge Council 
appointed whom they thought best for the position. I am 
not even acquainted with the record of Mr. Plunkett, there- 
fore it was not in my power to compare myself with him in 
any way, even if I had wished to do such a silly thing. 


A. J. Abraham, 
Resident Engineer, Lanark County Council, 


Cambuslang, September 25th, 1907. 


Glasses Supplied Without the Juice. 


I enclose a copy of a letter received from an up-country 
customer on the subject of a value-payable post transaction, 
which took place between us. It is a fair sample of many 
that we get, and I am sure will prove of interest to your 
readers. 

N.B.—The “ glasses were as described, bought by him 
as such from our catalogue. 

Walter Locke & Co., Ltd. 


E. THRELFALL VICKREBS, 
Manager, Electrical Department. 


Calcutta, September 5th, 1907. 


Stranger’s Telegraph Training and Typewriting School, 
Benares City. 
Dated August 30th, 1907. 
To Messrs. Walter Locke & Co., Ltd., 
Locke Buildings, Calcutta. 

Dear Sirs,—I received your parcel containing three glasses with 
three holders for electric light. On opening the parcel, I tried 
these glasses to be lighted up by six Leclanché strong cells, but to 
no effect. 

At last I have kept them packed, and am writing you for 
instructions that how shall I get them lighted, which battery is 
required, and how many. Reply sharp, or will return the three 
glasses with three holders to you back, as they are useless to me. 
The v.. wae of Rs. 7/14/-, and railway freight I gave-/4a&./-. An 
early reply solicited, with instructions. And if vou have got the 
suitable batteries for these glasses, write with price each, will get 
from you. Kindly inform That how many battery will light one 
glass,“ then by that proportion I shall issue orders. The glasses 
you sent to me are of 32 с.р. 225 volte, at Rs. 1/8/- each. And I 
did not receive any am in the parcel. If you charged for it, 
inform, send invoice also.— Yours faithfully, | 

(Signed) P. PRABA DA, Manager. 


The Improvement of the Small Power Load. 


In your current issue you draw attention in several places 
to the desirability of inducing the public at large to take up 
electric heating and the like. It is certain that the use of 
small power appliances in this country is comparatively 
small, in view of the fact that in almost every town of any 
importance in Great Britain a supply of electric energy is 
available, frequently in charge of capable engineers very 
anxious to sell it. We may make this fact a theme for 
speculation concerning the conservatism of the British public, 
or lay it at the door of the gas competitor, but it is better to 
consider how to remedy it. 

The purveyors of almost every kind of commodity except 
electric energy have discovered that there is far more money 
to be drawn from the pockets of the masses than of the 
classes, not only for necessaries, but for luxuries. It has 
been shown to be quite possible, and very lucrative, to 
persuade persons of extremely restricted means to purchase 
voluminous and learned encyclopsedias ; though opinion is 
divided as to whether these should be classed as necessaries 
or luxuries, or in some third category. No such doubt 
exists as regards electric energy, at any rate, among the pro- 
fession best qualified to judge. There is one rule of success 


‚ for this sort of trading, however, which is as the historic laws 


of the Medes and Persians ; a mere allusion to the sale of 
encyclopædias has- disclosed it—it is, don’t ask for money 
down ! 

This disposes of the possibility of any wide extension of 
double wiring. A builder is not asked to install a duplicate 
set of gas or water pipes in new houses, nor does a house- 
holder have to submit to a plumber-invasion if he wishes 


to install gas stoves. | 


Опе of your contributors suggests the estimation, or 
* approximate measurement of the consumption of a power 
But if rules and 
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regulations as to accuracy of metering mean anything, this 
will hardly be permissible. Besides, the class of consumer we 
wish to reach will certainly be the last to agree to his bill 
being a matter of estimation on the part of the supply 
authority; and if a deduction from his meter record be 
agreed upon, he will see the wisdom of burning gas for 
warmth and enormously reducing his electric lighting bill. 
Hour counters are very little use, for the consumption of 
current by most appliances is either variable at will, or 
varies with time. Last, but not least, we are one step nearer 
that fast approaching state of things, when there will be as 
many systems of charging for electricity as there are users 
thereof. 

If we charge for current on a flat rate we must differen- 
tiate between power and lighting consumption. 'The only 
way to do this without separate wiring is by using sub-meters. 
The objections have hitherto been (1) cost; (2) increased 
risk of metering error, and of disputed accounts. If any single 
meter goes wrong, the whole account is in donbt. Small 
errors may add up. "There are minor objections on the 
score of appearance in private houses. The sub-meter must 
therefore be accurate, permanent, inconspicuous, easily read, 
and much less in first cost than a full-sized meter. The 
writer has elsewhere described a modification of the mercury 
electrolytic meter, which is an attempt to meet the essential 
requirements. 

So far, the suggestion has met with a very favourable 
reception from supply engineers. The question has imme- 
diately arisen as to how the system is to be applied to the 
case of consumers charged on a demand indicator system. 
The answer is simple—the two systems are opposed in 
theory, and no practical amalgamation of them can be com- 
pletely satisfactory. As, however, the flat rate is itself far 
from being theoretically equitable, there is no telling what 
modus vivendi human ingenuity may not devise. The 
proper way to supply a demand indicator consumer with 
power is to install a time switch to cut out his indicator 
during the day; and the result is the best of all possible 
systems, and one not costly to install. Of course, the tariff 
must be correctly fixed ; if, for example, the lighting tariff 
be 5d. and 3d., and power be offered at 14d. or 2d., the 
system is inapplicable, because the demand tariff is incor- 
rectly fixed. 


| Н. Stafford Natfleld. 
Brighton, September 29th, 1907. 


* Ніко” COMxUTATOR CoMPOUND.—We are again asked 
for the name of the present suppliers or makers of this 
compound. 


THE ENGINEERING AND MACHINERY 
EXHIBITION. 


MACHINERY exhibitions are now of such frequent recurrence 
that it becomes increasingly difficult to say anything new of 
them. There is, however, something new about the 
Engineering and Machinery Exhibition now being held at 
Olympia, London. The novelty is not so much in the 
exhibits as in the exhibitors, who appear to have partially 
acquired what might be called the “motor manner.” 

When a mere layman visits a motor-car exhibition, he, 
as a matter of course, expects that the stall holders, or 
exhibitors’ managers—they are all managers nowadays— 
will treat him with that air of lofty condescension snd 
that pitying patronage which are the attributes of the very 
superior person in describing to the ordinary plebeian 
engineer the fearfal and wonderful intricacies of the modern 
motor-car. 

Exhibitors of the commoner kinds of machinery, such as 
are represented at the Engineering and Machinery Exhibition, 
are rapidly acquiring the motor manner, one characteristic 
of which appears to be that it is considered the worst possible 
form on the part of the stand attendant to describe or 
explain to a visitor any detail of an exhibit, unless the said 
attendant has the stump of an oft-lighted cigar between his 


teeth, or the fag-end of a cigarette sticking to his lower 
lip. То remove this, or even to permit it to be out, whilst 
talking to a visitor, is the height of impropriety. The 
habit, or manner, is affected alike by the top-hatted-frock- 
coated representative, and by the overalled mechanic. J? is 
а bad habit, 

Another and more pleasing feature of the Exhibition is 
the evidence of the growing popularity of the individual 
electric motor drive, more particularly as applied to machine 
tools. Some interesting examples of this are to be seen at 
Stands 195 (Pollock & MacNab, Ltd.) and 201 (Cunliffe 
and Croom, Ltd.). At the former are shown several 
machines, including centre and capstan lathes, a combination 
turret lathe, and radial drilling machines, each individually 
driven by a motor made by Electromotors, Ltd., Openshaw. 
The lathes are driven by a single spur-gear reduction, 
direct from the motor, which is mounted on the headstock 
of the machine in a manner suggestive of forethought and 
not afterthought. The starting switch is fixed below the 
motor, and is easily operated by the machinist when 
changing hisspeed. The motors are constant speed machines, 
and are fitted with the ingenious brushgear which has been 
previously described in our columns. All the speed varia- 
tion is obtained by means of change speed gear contained in 
a gear box or “speed variator" in the head of the machine. 
Sixteen spindle speeds in geometrical progression can be 
obtained on some of the machines, the maximum cutting 
speed being 260 ft. per minute. A finer speed adjustment 
could be obtained by a variable speed motor, but the machines 
were designed primarily to dispense with the cone pulley 
drive, and to give a wider range of speed with a single pulley 
than the cone pulley gives. A small amount of shunt regu- 
lation for intermediate speeds between those given by the 
change speed gear, might be an improvement, and would give 
a range of 100 or more speeds in very fine increments. It is 
claimed that the design gives a constant cutting power on 
all diameters. The machines are tested and set for their 
guaranteed power, and if they are overloaded a spring-loaded 
slipping clutch comes into operation and stops the feed. 

At Cunliffe & Croom's stand an interesting feature is a 
2 ft. 6 in. x 2 ft. 6 in. x 6 ft. planer. A L. D. and M. Co.'s 
motor is mounted on the top of the machine and coupled 
directly to the first-motion shaft of a four-speed gear box, 
from which the usual open and crossed belts are driven. 
The return stroke of the table is constant, the cutting stroke 
only being varied. Another individually driven machine is а 
vertical planer-type milling machine, designed for milling the 
aluminium castings of automobile engines and gear boxes. 

There is a fine and imposing show of machine tools at the 
stand of Schuchardt & Schutte (120), many being individu- 
ally driven by L.D. and M. Co. and Crocker-Wheeler motors. 
The machines exhibited include high speed lathes, auto- 
matic gear hobbing, screw cutting, vertical milling, grinding 
and buffing machines, &c. / Several examples of the individual 
drive by means of silent chain may be seen at the stand of 
Henry Pets & Co. (141), such machines as joist shearing, 
double ending, notching, and croppers being among the 
number. 

There are many other machine tool firms well represented, 
but the electric driving arrangements do not call for gpecial 
mention. 

W. Н. Allen, Son & Co. (Stand 92) have very interesting 
and comprehensive exhibit, including their well-known two 
and three-crank compound enclosed high-speed engines, 
Allen-Edwards air pumps, centrifugal pumps and turbine 
pumps, as also have | 

Clarke, Chapman & Co. (Stand 91), who show a variety of 
their manufactures ranging from small pumps to water-tube 
boilers, and including apparatus of such divergent character 
as searchlight projectors, coupled ship lighting sets, electric 
capstans and winches. The brushgear in the dynamos 
shown is fitted with & very simple and effective form of 
hold-off catch, and both dynamos and engines are what is 
commonly called a “tip-top” job. The guards over the 
spur gears of the motor-driven pumps, &c., struck us as 
being very neat and effective, contrasting very favourably 
with the band-box type of case so often seen. 

At Stand No. 20 the Johnson-Lundell Electric Traction 
Co., Ltd., exhibit a range of sizes of their patented type of 
laminated field motors. For these motors it is claimed that 
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for а given output and temperature rise they occupy a 
smaller space than any other motor on the market. This is 
a valuable feature in motors which have to be geared up 
directly to a machine. Some buyers judge a machine, like 
a pig, by its size, as though they were paying merely for 
material, forgetting that the larger a machine is, the greater 
probably are ita internal losses. 

It is claimed, too, for these machines that as wide a speed 
range by shunt control is obtained without auxiliary poles 
or other complications as is obtained by other makers with 
these additions. The brush gear is interesting. Each 
point of commutation is provided with twin brushes, one of 
which collects the current, and the other, the trailer, pos- 
sessing high contact resistance,’effects sparkless commuta- 
tion. Each brush feeds independently of the other, although 
both are controlled by the same bow spring. The J.-L. new 
design of three-phase motor is also shown, and at the same 
stand are to be seen various patterns of the Foster enclosed 
arc lampe, double carbon and magazine flame lamps. . 

The gas and oil engine industry is well represented, the 
Crossley and National Companies being well to the fore. 
One of the later firms to take up the gas engine business are 
E. S. Hindley & Sons, who, at Stand 233, exhibit besides 
steam engines, one of their vertical high-speed gas engines 
directly coupled to a 15-Kw. dynamo, and running at 600 
R.P.M., the engine being fed from a suction gas producer. 
We recently had an opportunity of seeing a test on a 50-Kw. 
high-speed coupled gas engine set at the works of this 
firm, the speed being about 500 R. P. M., and were very 
pléased not only with the running of the plant, but with the 
sound engineering features embodied in the design of the 
engine, and also of the producer equipment iteelf. "The con- 
struction of the scrubber is more on the lines of a cylindrical 
boiler than of & water tank. 

Another coupled set suitable for country house lighting 
is exhibited by a firm from the Garden City—namely, the 
Heatly-Gresham Engineering Co., Letchworth. In this 
case, the prime mover is a high-speed oil engine directly 
coupled to a dynamo, and running at about 600 R. P. u. 
This engine is claimed to have all the advantages of the 
petrol engine—but without its disadvantages of construction 
and excessive speed—coupled with all the advantages of the 
ordinary oil engine. It works with ordinary paraffin, and is 
fitted with electric ignition, no starting lamp being required. 
We understand, however, that when no starting lamp i» 
used the engine is started up on petrol, and when once 
started is run on paraffin. The moving parts are enclosed 
in a crank chamber, which is provided with large inspection 
doors. The lubrication, however, is not on the splash 
principle, the oil being lifted by means of gear wheels and 
conducted to the parts requiring lubrication by a system of 
collecting fins. This permits of liberal lubrication of 
every part without any fouling of the exhaust. 

Passing the suction gas plant with coupled engine and 
dynamo exhibited by the National Gas Engine Co. (who, it 
is rumoured, will eventually re-unite with the company from 
which they originated, viz., the Crossley Gas Engine Co., 
exhibitors of similar apparatus at Stand 266), we come 
to the display (at No. 50) of Dugdill’s patent movable 
electric fittings. Since the last Exhibition Messrs. John 
Dugdill & Co. have added several new designs to their 
system of swivel fittings, and they now show quite a large 
variety of patterns in which their special swivelling device 
is used. A metallic pendant is also shown with universal 
self-sustaining joints, which, it is claimed, do not unscrew 
or slacken. Another interesting fitting is the reel switch 
pendant, in which a spring reel contains a double-pole switch. 
By simply pulling down the lamp the current is switched 
on, and on raising the lamp it is switched off, both poles 
being disconnected. The device may be attached to either 
pendants or brackets. 

The Walsall Hardware Mannfacturing Co. exhibit at 
Stand No. 51 their patent grip continuity system of conduits 
which is well worth inspection, and almost adjacent to them 
the Light Electric Motor Co., Ltd., Stand 54, show some 
very useful applications of small motors. Their portable 
drilling machine is a very compact piece of apparatus, and 
it is claimed that owing to the special construction of the 
motors, no overload cut-out is necessary, as, should the drill 
stop dead in cutting through a hole, no immediate burning 


out of the motor can take place. The equipment is provided 
with a tumbler switch placed in a convenient position for the 
operator, and a length of flexible cord terminating in an 
adaptor plug which will fit into an ordinary lamp-holder. 

he electric motor hair brush exhibited by this firm 
calls for special mention. The motor itself is enclosed 
inside the cylindrical frame of the brush, in which no wood 
or other absorbent material is used. A tumbler switch fitted 
on one of the handles affords an easy method of starting and 
stopping. At the end of one of the handles is an adaptor 
plug for fitting into a holder, and the usual practice is to 
have a few counterbalanced flexible pendants without 
lamps above the operating chairs, which can be pulled down 
and attached directly on to the brush. The brushes are 
kept in position by a spring fastening, and one motor may 
be used with several interchangeable brushes. The makers 
give several illustrations of the brushes in actual use, although 
the unruffled state of the victims’ hair rather gives the photo- 
graphs away. | 

A large array of portable drilling machines are also shown 
at the Stand No. 57 of S. Wolf & Co. "Their “featherweight " 
electric drill, including motor, weighs only 8 to 10 lb. 
This is used for boring small holes, such as for fixing 
name-plates, centring shafts, lubricating holes and the like. 

At the Consolidated Machine Tool Co.’s exhibit, Stand 119, 
may be seen both pneumatic and electric tools, together with 
a motor-driven air compressor. (ne of the features of the 
electric drills of this company is the magnetic holding-on 
device by means of which fixing bolts may be dispensed 
with. For high-speed work double and triple armature 
machines are used with the object of keeping down the - 
peripheral speed of the armature. By this means drills are 
run up to speeds of upwards of 5,000 R. P.. The sub- 
division of the armatures also permits of a very compact 
arrangement and assists considerably in air cooling, a con- 
tinual circulation of air being kept up inside the motor case. 
At this stand also is exhibited one of the best tube scaling 
tools we have seen. The machine exhibited is operated by 
means of compressed air, which serves a double purpose, 
namely, of operating the tool, and also blowing the dust and 
scale through the tube, the latter function being accom- 
plished by the exhaust from the tool itself. A series of 
small cutters are fixed into a circular block so that the out- 
side diameter over the cutters corresponds with the inside 
diameter of the tube to be scaled. The cutting edges are 
arranged to strike directly on the scale by a hammer action, 
and the tool is rotated backwards and forwards through a 
small angle by hand whilst in operation. We saw the 
apparatus at work, and also saw some tubes which have been 
partly scaled. Some of these were economiser tubes of 
about 3} in. or 4 in. diameter, in which there was a scale of 
fully in. thick. It is obvious that the only function of 
such an economiser was to throw extra work on the 
feed pumps, and that it was absolutely useless as a feed 
water heater. We also saw samples of tubes taken 
from a water tube boiler which had been scaled by this 
tool. The scaling was so bad that it was proposed to 
throw the boilers out entirely, but the tubes have now 
been entirely cleared by the Ratcliffe tube scaling 
tool. 
An exhibit that will be of interest to central station 
engineers is that of Sanders, Rehders & Co., Stand 121. 
Here, in addition to the well known Sarco CO, recorders, a 
recording steam meter is shown, by means of which the 
amount of steam passing through a steam main is 
indicated either on a dial or on a recording drum. The 
recorder depends for its operation upon a slight drop in 
pressure between the two sides of a disk which is fixed 
between two of the flanges in the pipe line. The disk has 
a bore slightly smaller than the diameter of the pipe, which 
tends to throttle the steam slightly. There is a slight drop of 
pressure behind the throttle, the difference of pressure on the 
two sides bearing a certain relationship to the quantity of 
steam passing, according to the well-known Zeuner-Napier 
formulas. The dials or recorder charts are marked to show 
the rate at which steam is passing. 

Other items of interest to electrical engineers will be 
found in the exhibit of the Fairbanks Co., who at Stand 143, 
near the main entrance, show several patterns of the Yale 
and Towne electric hoists ; also at the British Insulated - 
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and Helsby Cables exhibit, where the Prescot welder is 
shown: also at the Mordey-Fricker Electricity Co.’s Stand 
No. 226, at which the latest. patterns of this company’s 
electrolytic prepayment meter and maximum demand indica- 
tors may be seen, and the very ingenious electric punkah 
shown by Bergtheil & Young is also, we think, deserving of 
notice. 


THE MUNICIPAL TRAMWAYS 
CONVENTION. 


In the following pages we briefly record the doings of the 
Manicipal Tramways Association at their sixth annual con- 
ference, which was held in the Manchester Town Hall last 
week. 

Welcomed with enthusiasm by the civic authorities of the 
twin cities of Manchester and Salford, and having a full pro- 
gramme, with unusually fine weather, the three days’ pro- 
ceedings were very successful in every way. 

The business of the first day commenced with the presi- 
dential address by Mr. J. M. McElroy, general manager of 
the Manchester Corporation Tramways, which resolved iteelf 
into a defence of the principle of municipalisation of tram- 
ways, and was naturally warmly applauded by those 
present. | 

Following were papers by Mr. К. L. Acland (Chesterfield), 
who dealt with the tendency which existe at the present 
time to adopt long wheel-base trucks, flexible or otherwise, 
with a view to counteracting the oscillations of the much 
over-hung single truck cars of the present day, and by 
Mr. A. Baker (Birmingham), who demonstrated the im- 
proving conditions as regards hours of labour and pay of 
tramways employés at the present time. Subsequently the 
members were entertained to luncheon by the Manchester 
Tramways Committee, the afternoon being devoted to an 
inspection of Manchester's efforts at car-building and 
repairing, and of the Stuart Street generating plant: and 
the evening to a reception, held in the Town Hall. 

The second day’s proceedings included, in the morning, 
the business meeting of the Association, a prolonged dis- 
cussion on Mr. Baker’s statistical paper of the preceding 
day, and a paper by Mr. J. Dalrymple (of Glasgow) on 
„Staff Organisation.” 

Possibly with a view to being in keeping with the 
medieval character of Manchester’s Town Hall, the two 
former meetings partook of the character of the secret con- 
clave, and thus we were only able to gather that Mr. J. 
Aldworth, general manager of the Nottingham Corporation 
Tramways, was elected to the President’s chair for the 
coming year, with Mr. A. L. C. Fell (L.C.C. Tramways) as 
vice-president, and ío wend our way towards the sump- 
tuous luncheon provided by the civic authorities of Salford 
at the Pendleton Town Hall, with a suspicion that a skeleton, 
possibly in the shape of a Labour representative, had appro- 
priately appeared in the secret chamber when Mr. Baker's 
labour statistics came up for discussion. 

However, the mysterious proceedings of the morning were 
forgotten in the sunshine of Buile Hill Park, where after- 
noon tea was provided by the Salford Corporation, and later, 
in the evening, in the glare of Manchester's White City, 
where we were entertained by the Ánglo-Americanisms of 
Mr. Calvin Brown, managing director оѓ that hive of 
amusements, delivered point blank after a “ bully " dinner, 
partaken of at his invitation. О 

With the last day’s proceedings came a discussion of 
Mr. Dalrymple’s paper, read on the previous day, also a 
somewhat unconvincing paper on the vexed question of 
rail corrugation, by Mr. A. L. C. Fell (London). 

As regards the former, interest centred round the question 
of who could best control permanent way repairs and tram- 
way finance, and the discussion disclosed the possibility of 
a very satisfactory compromise being effected by which 
the tramways department, even though it did not actually 
do the work, obtained full control of these matters. 

Mr. Fell’s paper and its discussion did not add much to 
our already over-full store of knowledge as to the why and 
wherefore of corrugation, although it perhaps tended to 
onfirm previous convictions that with the rails rather than 

e cars rested most of the blame in the matter. 


C 


The conclusion of this discussion, and the tendering of 
thanks to all concerned, terminated the business of the Con- 
ference, which appropriately wound up with a lengthy, though 
pleasant, tramway and ‘bus excursion to Tatton Park in the 
afternoon, and was followed by tea, provided by the Man- 
chester Tramways Committee, at the Royal George Hotel, 
Knutsford. 

The Conference was one of the largest so far held; the 
business interesting, with an added spice of mystery; and 
the entertainment most enjoyable. 


THE sixth annual Conference was opened at the Town Hall, Man- 
chester, on Wednesday last week, and continued on the two follow- 
ing days. The presidential address was delivered by Mr. J. M. 
McElroy, general manager of the Manchester Corporation tram- 
ways. 

The President congratulated the members on the Association's 
continued prosperity and usefulness; its membership included repre- 
sentatives of practically all the municipal tramway authorities in 
the kingdom, whose combined undertakings represented a total 
capital outlay of something like 40 millions sterling. 

e necessity for the existence of such an Association was felt 
long before it came into existence, and he thought that no Associa- 
tion had ever proved of greater value to its members, or displayed 
greater vigilance in looking after the general interests of the various 
authorities it claimed to represent. 

They had still, from time to time, to face strong criticism from 
certain quarters—not all of which was disinterested. 

Practically all the writers on the subject of municipal trading 
had failed to present their case with freedom from bias. As an 
instance of this he submitted the following extract from a recent 
publication on “ The Dangers of Municipal Trading " :— 

“ Such trading with the public credit, whether State or Municipal, 
must of necessity lead to stupendous financial liabilities, add to 
the burden of the rates, weaken municipal credit, bring about 
inequality of taxation, interfere with the natural laws of trade, 
check industrial and scientific progress, stop invention, discourage 
individual effort, destroy foreign trade, establish an army of 
officials, breed corruption, create an aristocracy of labour, demoralise 
the voter, and ultimately make Socialistic communities of towns 
and cities." 

They could show in some of the large cities concrete examples 
of Municipal Trading in the shape of well-equipped up-to-date 
tramway systems, providing excellent means of transit at cheap 
fares, paying over large sums of money in relief of the rates, and - 
at the same time maintaining the undertakings in sound financial 
condition by making adequate provision for depreciation and 
renewals, and, in addition to that, paying off the borrowed moneys 
by means of the sinking funds, so that the next generation would 
have handed over to them fully-equipped tramway systeme, 
efficiently maintained, and entirely free from debt. 

On the other hand, it might perhaps with some justice be conLended 


` that the advocates of Municipal Enterprise had failed to a large 


extent to meet many of the objections raised by their opponente, 
or even to admit that there were difficulties and dangers, insepar- 
able from municipal operation even under the best conditions pre- 
vailing to-day. 

The Tramways Act of 1870, which authorised the construction of 
tramways, had been pointed to by the anti-municipal traders as 
an Act which, perhaps more than any other, had the effect of 
“ strangling " an industry which it was tbe aim of its framers simply 
to regulate and control. They had stated that it destroy ed 
private initiative and “ paralysed ” the tramway industry in this 
country. 

The celebrated forty-third section of the Tramways Act—the 
crippling section— which enabled local authorities to purchase from 
private companies at the end of 21 years, provided that the price 
was to be “the then value of the tramway (exclusive of any allow- 
ance from past or future profits of the undertaking, or any oom- 
pensation for compulsory sale, or other consideration whatsoever).“ 
The words were proposed in order to put it beyond doubt that 
goodwill was to be excluded from the valuation. 

It was the limited period of this concession—21 years—added 
to what had been incorrectly described as the '"'scrap-iron " 
purchase price, which the anti-municipal traders pointed to as 
having the effect of “strangling” the tramway industry, and in 
illustration of this they pointed out that for many years, particu- 
larly during the last years of the companies' régime, tramway 
enterprise was practically at a standstill in this country, and our 
tram travelling public were compelled to put up with horse or 
steam haulage, with rolling stock, track and equipment generally 
in a moribund state, whilst in American and Continental cities the 
public were enjoying the improved means of transit which resulted 
from the introduction of electric traction. 

No doubt these contentions were to some extent true, but the 
municipal advocates would point out that it was better to forego 
immediate benefits, and to put up for the time being with the 
slower and less convenient means of transit, if the effect of such 
action or inaction on their part resulted in ultimate munici 
ownership of the undertakings and the development of the same 
along such lines as would best meet the requirements of the public 
and the interests of the ratepayers. 

That local authorities had in а number of instances prevented 
tramway development by exercising their veto under the Standing 
Orders, and that they had imposed onerous conditions on tramway 
promoters before giving their consent, war undeniable. In recent 
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years the effect of this Standing Order had been felt by some of 
the larger municipalities themselves. Their tramway systems were 
now spreading into the suburban districts, and the refusal of the 
local authorities to give their consent for the construction of new 
lines—except, perhaps, under conditions financially impossible— 
was apt to be a serious barrier to tramway development, and might 
retard progress by preventing the spreading of the population from 
the central to the suburban districts, and the relieving of the con- 
gested city areas. 

They. had a very important lesson vet to learn from America in 
the energetic manner in which the tramways were extended into 
districts absolutely unbujlt upon. There the tramway preceded the 
population. This was a lesson which the municipalities of this 
country would do well to bear in mind. ы 

The constant pressure from the public for greater concessions 
was an undoubted source of danger. In the tramway business the 
margin of profit per passenger was so small that any ill-considered 
scheme iuvolving reduction of fares was likely to turn a handsome 
profit into a huge loss. 

Then, again, the anti-municipal trader pointed to the danger of 
the large and increasing number of municinal employés, and the 
political influences which might possibly affect the engaging and 
control of such employés, and the consequent risk of slack and 
inefficient service to the public. | 

Another danger, and a very serious one, in connection with 
municipal trading concerns was the strong tendency when the rates 
were high and on the increase, for members of corporations to look 
to the trading departments for relief in the shape of increased 
amounts to be handed over in aid of the rates. 

In the case of tramways, instances could no doubt be found 
where '' profite " had been paid over in relief of rates which ought 
to have been retained by the undertakings if proper regard had 
been had for their financial stability. The question of depreciation 
was one which should be seriously faced by the municipalities. If 
the loan period synchronised with the life“ of the asset, especially 
the track, there would be little to say against the sinking fund 
being regarded as proper provision for depreciation ; but the track 
would be worn out long before the loan was repaid, and this was, 
therefore, a matter calling for serious attention on the part of the 
municipalities. 

The American Commission which visited this country last year 
to investigate and report upon the question of municipal ownership 
had recently published its report. 

In so far as tramways were concerned, they gave a distinct 
verdict in favour of the principle of municipal ownership. 

They held that no municipal operation was likely to be highly 
successful that did not provide for:— 

“1. An executive manager with full responsibility, holding his 
position during good behaviour. 

*2. Exclusion of political influence and personal favouritism 
from the management of the undertaking." 

The success of any undertaking, municipal or private, depended 
upon the men placed in command. Given public men with high 
ideals of municipal government, with broad and comprehensive 
views, with business experience— given well-trained public-spirited 
officials, men of integrity, tact and good judgment—the municipal 
movement in this country would continue its prosperous career, and 
would justify the conclusions long ago arrived at, namely, that all 
those undertakings which were in the nature of necessities, 
monopolies, and required the use of the public streets, should be 
owned and operated by the municipalities in the interests of the 
ratepayers and the public generally. 


— — 


Long Wheel -Base Trucks. 


Ву R. L. AcLAx D, M. I. E. E., Tramways Manager, Chesterfield 
, Corporation Tramways. 


( Abstract.) 


THB long wheel-base single truck, in the opinion of the author, 
ig superior to either of the older types, and he considers that before 
long it will be very much more largely adopted in this country. 
In Nuremburg, Vienna, and Buda-Pesth, cars with wheel-centres 
varying from 8 ft. 2 in. to 11 ft. 10 in. are being used. 

The standard single-truck double-deck car as used in this 
country carrying from 50 to 56 passengers, with an efficient stair- 
way to the top deck, not the '' Reverse" staircase, and with a top 
deck cover, is an ideal car for all weathers. 

From the engineering point of view, however, to run a self- 
propelled vehicle weighing about 12 tons, spread over a length of 
some 30 ft. on а wheel-base not exceeding 6 ft. 6 in., at speeds up 
to 16 miles per hour, is certainly contrary to what has been found 
to give the best results on other forms of rolling stock. 

The bogie car is, in the author's opinion, only suitable for inter- 
urban transit, or in large towns where both tvpes of car are used, 
when they are useful for loading up at crush hours with the long- 
distance or through passengers, but to continually stop and 
start a car carrying between 80 and 90 passengers for the accom- 
modation of general traffic is certainly not heading towards the 
greatest economy. A further result of discrimination in car 
functions on a large system as'outlined above, is that the comfort 
of the passenger and loading speed capacity, will be in proportion 
to the length of the journey. 

From an engineering point of view, the bogie car is a consider- 
able improvement on the single-truck type. 

In 1904 when advising the Corporation as to the type of track to 
adopt on the Chesterfield tramways, the author wanted the standard 
two-dack body mounted on а single track with a long wheel-base, 


and recommended the adoption of the only one at that time on the 
market. 

The result of nearly three years’ working with this type of truck 
has clearly demonstrated that a car mounted on a long wheel-base 
gives the most comfortable riding owing to the great reduction of 
pitching and side oscillation ; the body is also supported practically 
throughout its length, and can in consequence be of lighter con- 
struction, the strain on body, track and track, when running through 
points or round curves, is largely reduced ; nocase of derailment has 
occurred on this system unless through an obstruction on the track, 
and not a single axle has been broken. 

The long wheel-base trucks mostly in use in this country are 
called “ Radial" trucks; a better name would be Flexible“ 
trucks, because they do not radiate, in the geometrical sense of the 
word, and the author considers that in designing these, the necessity 
for a minimum amount of flange friction on short radius curves, 
has been made too much of, with the result that the trucks have 
been rendered unsuitable for high speed on a straight track. 

On all these cars the tractive force is applied at the centre of the 
truck frame through king pins, which are fixed only a short distance 
to the front and rear of the diagonal centre of same, instead of at 
the axles; the inner trucks carrying the motors and brake gear, 
together with the axles, are free to move about these pins ar 
centres, subject to the controlling effect of springs or inclined 
planes, the result of which is that any end oscillation of the body 
and main frame, or tendency of the trailing motor to do more work 
than the leading motor, will move the king pins off the central line 
of the track and put both axles out of square with the rails, in which 
position they will often remain with disastrous results to the tire 
flanges. То get over this latter trouble a link suspension with 
gravity control has been recently put on, the market, and is being 
tried on several lines, which certainly seems to fulfil its claims in 
this respect; but with such & delicate method of hanging the car- 
body, theaxles are more likelv to be constantly slightly detlected, 
with the result that while the flange wear may be reduced, the con- 
stant grinding slip on the rail-head will be increased. 

Experiments are also being made with locking the inner trucks 
completely, and thus using an 8 ft. 6 in. rigid wheel base. On 
one line having curves of 40 ft. radivs, cara with chilled wheels have 
been running successfully for some time with much better resulta in 
the way of wheel flange wear, than when the axles were free to 
move, and, it is stated, without any appreciable increase of wear of 
the check rail on curves. The author is also experimenting in the 
same direction at Chesterfield, using а special V-shaped flange on 
the wheels, and is inclined to think that this will be the ultimate 
form of the long wheel-base truck, with wheel-centres spaced from 
8 ft. 6 in. to 10 ft. 

One of the fallacies that has grown and flourished in the past, 
was that tramway trucks could only be built in America; we can 
turn out some of the finest locomotives and rolling ‘stock in the 
world, во that surely we are capable of building a good tramway 
truck, and more of the leading firms would give this all-important 
matter their attention, provided tramway authorities were prepared 
to pay а reasonable price for a good article. 

One of the chief results of investigation will be, in the author's 
opinion, a greatly extended use of the long wheel-base truck. 


Мв. R. C. BurLLovcH (Colchester) who opened the discussion, 
could not agree that a long wheel-base truck would travel round a 
curve better than a short one, although it would, of course, give 
smoother running on the straight. 

Ма. P. FisHER (Dundee) asked how the author came to the con- 
clusion that steel tired wheels produced more corrugations than 
chilled iron wheels. 

Mr. Н. MozrEv (Burnley) referred to experiments being made 
in his town with а new design of car, 37 ft. 10 in. long, with an 
18 ft. wheel base and two-motor equipment. The car body is sup- 
ported on two single-axle trucks; the latter have centre pins and 
carry the body on roller paths. The axles are fitted with differ- 
ential gear with a view to allowing independent motion of the 
wheels when rounding curves, and it is claimed that a very flexible 
truck with a wide range of angular movement is obtained. Full 
details of the design were not disclosed owing to the experimenta 
being incomplete. 

ALD. SmitH (Liverpool) upheld the virtues of the reversed 
stairway, which was in use on practically all the Liverpool cars, 
and added that his city was experimenting with trucks having a 
7 ft. to 7 ft. 6 in. wheel base. 

Mz. С. W. HILL (Birmingham) referring to his experience on the 
Birmingham Corporation tramways, where 150 radial truck cars 
were in use, said that trouble had been experienced through the axles 
setting themselves askew, but by increasing the flexibility of the 
trucks this was remedied. He considered that rail grooves on 
curves would have to be widened, and that users of radial trucks 
must be prepared for increased wear and tear on flanges and rails. 
The comparative cost of maintenance of tbe types of truck in use 


in Birmingham were :—20 maximum traction trucks, £5 6s. per 


car; 150 radial trucks, £1 16s. per car; and 100 rigid 6 ft. w.b. 
trucks, 178. per car. The bogie cars had been in use for some 34 
years, but the other types were only introduced during the present 
year, and it was, of course, impossible to say what the increased 
maintenance would be in a few years The costs given did not 
include wheel renewals, but the average life of the steel tires was 
20,000 miles. He considered that the long wheel-base truck was 
successful in Birmingham, where the gauge was only 3 ft. 6 in., 
and the running of the long top-cover cars was free from 
oscillation. 

Mr. J. DALRYMPLE (Glasgow) inquired whether Mr. Acland had 
heard, while in Nuremburg, that nearly all their tracks required 
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renewal in a few yeara, through using long wheel-base trucks. He 
considered that increased track renewal was too high a price to pay 
for the advantages of a long wheel-base. 

Mr. Morret (Rochdale) remarked that his experience of 
radial trucks (since 1904) led him to the conclusion that they 
did not radiate, although they were certainly flexible. He expressed 
his belief in the efficiency of the long single-deck bogie car, and 
pointed out that top covers did not encourage the fresh-air 
passenger. Wheel tires on radial trucks had a life of 20,000 to 
aoo miles, as compared with 50,000 to 60,000 mileson small rigid 

rucks. 

Мв. ACLAND, in replying, said that his plea was for longer wheel- 
base, whether flexible or rigid remained to be decided. He created 
some amusement by hinting that a truckof similar design to Mr. 
Mozley’s had been responsible for the trouble at Nuremburg, and 
suggested that the increased wear on curves by long wheel-basé trucks 
would be more than compensated for by their improved ranning on 
the straight. The life of the steel tires on his radial truck сагв in 
Chesterfield was some 46,000 to 50,000 miles. 


Rall Corragation. 


By A. L. C. Fart, M. I. E. E., M. I. Mech. E., Chief Officer, London 
County Council Tramways. 


(Abstract.) 


In May, 1905, the author visited America, and on his return 
presented a report to the London County Council, in which he 
made a few remarks on the subject of rail corrugation. The follow- 
ing is an extract from this report :— 

In every city J visited in America, except Buffalo, corrugation is 
to be found in a more or less marked degree. Apparently the higher 
the speed the greater the length of the corrugation wave. On several 
of the interurban lines the cars are run at speeds of from 20 to 30 
miles per hour, and the corrugation in some instances was as much as 
8 in. long. | 

“On the Boston elevated railway, where the cars are run at upwards 
of 40 miles per hour, the corrugation was no less than 31 in. long. 
The trouble on this line is so serious that the rails have to be renewed 
every few months. 

“Before going to America I had for a considerable time been 
engaged in investigating this matter, and formed the theory 
that the trouble was originally caused by unevenness on the rail 
carat setting up a slight jumping or bounding action in the car 
wheels. 

“ I consider that the unevenness might be due to three causes :— 

* 1. Chattering or vibration of the rollers when commencing to 
roll the ingot int» a rail, causing & rough rail surface. 

2. Uneven or wide joints between rail ends, rigidly supported on 
a concrete bed. 

3. Jumping action set up in car wheels by variations of the wheel 
or track gauge. 

To ascertain if my first theory was correct, I made some tests in 
the New Cross car-shed before the rails had been used in any way 
by the cars. A long emery block, fitted under a truck, was lightly 
run over several lengths of track, and & distinct corrugation was 
noticeable on the rail surface, although in some instances it was not 
very regular in form. . 

“ About nine months ago I had a water-tank car fitted up with a 
grinding apparatus, consisting of а carborundum block, 10 in. long 
X 24 in. wide, which could be pressed down on to the running rails. 
By this means some of the worst corrugations were ground out, and 
have not yet reappeared." | 

After further study and investigation on various tramway systems, 
the author has come to the conclusion that corrugations are not due 
entirely to one cause. The following are, in his opinion, some of the 
chief producers of the trouble :— 

1. Original roughness of rail after rolling. 
2. Cold rolling of rails by the car wheels. 
. Boft rails and heavy cars. 
Sand and grit on head of rail. 
Defective and open joints. | 
Tight or wide gauge of track or wheels. 
Loose or springy rails and points. 
Defective trucks being out of square and buckling. 
Slip of wheels at curves. 

10. Wheels not being same diameter. 

11. Flats on wheels. 

12. 5 acceleration and retardation, causing wheels to slip. 

13. Defective brake mechanim, or by a too rapid application of 

the brakes causing chattering and a series of short skids. 

These and many matters may be responsible for the trouble, but 
the author still considers that the “ original sin " is produced when 
the rails are rolled and will quickly develop into corrugation unless 
the surface of the rails is ground immediately after they are laid. 

On the Vauxhall to Victoria route the rails were rubbed with 
carborundum blocks before electric cars began to run. Distinct 
signs of corrugation then appeared, and were ground out. A heavy 
service of cars has been in operation over these lines during the past 
14 months, and there are only very slight signs of corrugation, 
except on the Vauxhall Bridge crossing the Thames where the 
corrugation is more serious. This is, no doubt, due to the spring of 
the rails on the bridge. In another case where fully developed 
corrugations along the Clapham Road were rubbed out in a similar 
manner at the same time, the rails are now badly marked again, 
the service of cars and the speed in each case being practically the 
same. Generally speaking, the outer rails of the curves are most 
deeply marked, and the pitch of the corrugations is fairly regular, 
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the average being 2 in. The inner rails of curves are usually 
marked in irregular patches. On straight tracks, however, the 
corrugations are not so irregular. 

On inclines the oorrugations are deeper and more regular on 
the up than on the down grade. As a rule, corrugations do not 
appear on down grades where treck brakes are regularly used as 
Bervice brakes. : 

In places where the rails are not anchored the corrugation is 
much worse than on lines where the rails are anchored or laid on 
extended yokes. 

Very few cases are known of corrugated rails on horse and eteam 

tramways, but the author saw an interesting case а few weeks ago 
in one of the London Docks where the rails carrying a large steam- 
driven jib crane were badly corrugated, the corrugations being 
about 2 in. long, and extending nearly the whole length of the 
rail. 
With very few exceptions the check rajls are not corragated on 
the London tramways. Corrugations have appeared on some of 
the rails in London after they have been in use fora few days, 
but on most of the rails they have appgared in about six months. 

The author does not agree that corrugations generally are caused 
by defective trucks, although this may, under certain conditions, 
be responsible for corrugations. This statement is based on the 
following fact :—When ordering additional rolling stock about two 
years ago, the author came to the conclusion that the ordinary stock 
trucks on the market were unsuitable for heavy service. He, there- 
fore, in conjunction with eminent truck manufacturers, set to work 
to design a truck that would meet the requirements, and be a 
thoroughly sound mechanical job. ‘This was done, and the results 
have been very satisfactory. Some of these trucks were put into 
service on the Aldwych Subway line, and similar trucks were put 
into service on the Poplar line. 

On the Subway line, where the rails are laid on longitudinal 
sleepers, corrugations were noticed a few days after the line was 
opened. Thése were ground out, but appeared again after a few 
months’ working, and it was anticipated that the trouble would 
become serious; but for the past three months there has been 
practically no change, if anything the corrugations are somewhat less 
marked. On thie line the steel cars are fitted with magnetic track 
brakes and sand-boxes of the intermittent flow type. On the 
Poplar route, which has been running with a heavy service of cars for 
upwards of 12 months, no corrugations have yet appeared. In this 
case the railsare mounted on extended yokes and are anchored. 

The author thinks the chief cause of corrugation on the Subway 
lines is the fact that the rails are on a springy bed, and the cars run 
at speeds up to 20 miles per hour. 

On the Poplar route the cars cannot be run at a very high speed 
owing to the heavy vehicular traffic. The cars on this route are 
1835 with magnetic track brakes, and sand- boxes of the continuous 

ow type. | 

The wave form of corrugations is generally the same and the 
marking is usually not at right angles to the head of the rail. 

The author has noticed that the corrugations on the inner rail 
become longer as the curve becomes sharper. This is, no doubt, 
accounted for by the additioual slip on the inner wheels. 

Some years ago when inspecting the Hamburg tramways, it was 
noticed that the groove of the outer rail of each curve was partly 
filled up, so that the outer wheels would run on their flanges, thus 
increasing their running diameter and reducing the marking- 
time action” on the inner wheels to a minimum. The writer 
believes that this method of construction would reduce corrugations 
at curves. 

It has also been noted that apparently with very high speeds the 
corrugation wave is longer, but in the author's opinion it is not 
altogether the high speed which causes the long corrugation. Most 
probably the heavier cars used, when running (asin America) at 
speeds up to 50 miles per hour, are responsible for the longer 
wa ves. \ 

On tramways where magnetic track brakes are used constantly as 
service brakes, corrugation has not appeared to any appreciable 
extent. Several routes in London have been running for nearly 
12 months under these conditions. If this state of affairs con- 
tinues, it will sapport the theory that corrugations may sometimes 
be caused by the application of the wheel brake, but experience 
generally shows that corrugations may appear at any time, and in 
the majority of cases the trouble does not become serious until 
after about two years’ service; this, of course, depends on the 
service of cars run on each particular tramway. 

An important question, which has to be answered before the root 
of the evil can be discovered, is ' Why are corrugation waves the 
same length with varying speeds within certain limits, say, from 4 to 
16 miles per hour?” 

One possible explanation is that corrugation may be in some in- 
stances caused by the cold rolling of the rail by the car wheels. With 
а light car, such as a horse car, the rolling is almost imperceptible. 
With a heavier electric car the weight is sufficient to start cold 
rolling, and a wave starts at the softest part of the rail and travels 
forward until the weight of the car is not sufficient to carry the 
wave further; the wheels then ride over the top of the wave and 
violent oscillation is set up, and the corrugation gradually extends. 
This theory will possibly partly account for the non-appearance of 
corrugations on heavy railways. In this case the weight of the 
train would be sufticient to roll the rail throughout its whole length, 
especially as the whole of the wheels under the carriages are 
simply acting as rollers. 

Numerous instances can be given of corrugation appearing on 
manganese and cast-steel special work. In most of these instances 
the corrugation has appeared on the rail butting up to the special 
work or on a movable point tongue, the corrugation gradually 


extending to the fixed casting. 


А 
(ea ;? ——ß—¼ 5.0... T—ͤ— Iö ——...—.ñꝛ ʃk! . ͤ——T—ͤ—ü— .. —— — — 


vol. 61. No. 1,558, Оотовив 4, 1907.] 


THE ELECTRICAL REVIEW. 


565 


——. ноа 


A peculiar instance of corrugation was observed by the author in 
8t. George's Road, in London, where there are patches of corrugation 
18 in. long and 9 in. apart extending throughout the length of one 
45-ft. rail. The centres of the corrugations are 3 in. apart. It has 
been suggested by many engineers that corrugations most frequently 
appear at stopping places. This has not been the experience in 
London. 

The fact that corrugation has appeared on cable tramways with 
light cars rather opposes the theory of cold rail rolling, but this is a 
subject which should be dealt with separately. One fact, however, 
might be mentioned, viz., that on the Birmingham tramways some 
years ago corrugation appeared on one of the two systems then in 
operation. On one system the cars were, I believe, run at a speed 
of 8 miles per hour, and on the other, at 6 miles per hour. On the 
bigher speed line the corrugation was serious, but on the slow-speed 
line no corrugations appeared. Corrugation also appeared on the 
Streatham Hill line in London, where the cars were run at a speed 
of 8 miles per hour. This supports the theory that speed in some 
degree is responsible for corrugation. No doubt in this instance 
it was caused by the vibration transmitted by the cable at the 
particular speed of 8 miles per hour. 

To reduce the trouble to a minimum, the following suggestions 
will, in the author’s opinion, be found beneficial :— 


TRack. | 


1. The rail should be anchored down at intervals of not less than 
7 ft. 6 in. 

2. A hard wood packing block ? in. thick should be placed 
between the anchor and the rail flange. 

3. All joints should be close butted and carefully filed. 
Fols it would be an additional safeguard if the rail joints wer 
welded. | 

4. A water car fitted with carborundum grinding blocks should 
be run over the line to remove all irregularities before the cars 
commence running. This will be found a simple, quick, and 
inexpensive process if carried out immediately after the track is 
constructed, and the development of corrugations will be deferred 
for a considerable time. | 

5. Immediately the slightest sign of corrugation appears to grind 
the rails, as suggested above. 

6. By partly filling up groove of outer rail so that outer wheels 
ran on flanges at sharp curves. 


RoLLINd STOCK. 


1. Secure first-class trucks of good mechanical design, which will 
not buckle or get out of square at sharp curves. 

2. See that the trucks are absolutely square. 

3. The diameter of the wheels should be kept equal as nearly 
as possible. 

4. By separately driving each wheel or by introducing deferential 
gear, as in the case of a motor-car. 

6. By using continuous-flow sand-boxes. 

6. By using magnetic track brakes as service brakes. 


The discussion on this paper was opened by Alderman DuRNSFORD 
(Southampton), who referred to the rapid appearance of corrugation 
on the Southampton system after relaying with heavy rails. 

Mr. A. A. BLACEBURN (Belfast) pointed out that corrugations did 
not appear on the Liverpool Overhead Railway until after the 
adoption of geared drives on the motor coaches, from which he 
inferred that the end drive might be responsible for the trouble, 
and that the latter would disappear if double-ended gear drives 
were generally adopted. A general overhaul of the trucks and 
horn blocks on the Belfast cars had improved the running conditions 
in that city. 

Мв. Н. E. YrzBBuRx (Sheffield) agreed with the author that cold 
rolling and oscillation were largely responsible for corrugations, 
but as the latter appeared in new rails he did not consider that 
sanding was а cause. In Sheffield corrugations had appeared on 
track laid on sleepers, and on both anchored and unanchored track, 
also on trolley wires, particularly over track junctions and cross- 
ings. While he agreed that the drive was a point to be considered, 
much more depended on the construction of the truck. 

Mr. H. Mozrzxv (Burnley) said that he had found corrugations 
equally on routes where track and wheel brakes were employed. 
The cost of rubbing corrugations out on bis system was 1'80d. per 


yard. 

Ма. C. J. SRC RR (Bradford) pointed ont that though the con- 
ditions existing in his city were generally the s&me as in other 
towns with heavy services, 7% corrugations had only appeared on 
one small length of track which was on made ground. 

Mn. STEPHEN BELLON considered that the corrugation question 
rested with the rails, instancing the fact that Belgian rails, rolled to 
his own specification as to composition and containing high carbon 
contente, had not corrugated, although adjoining track laid with 
English rails, and worked under the same conditions, had done so. 
Tramway managers should specify the composition of their rails 
and see that they obtained a high-carbon rail. 

Мв. ARTHUR ELLIS (Cardiff) pointed out that corrugaticns had 
врррагое on several steam-operated railways in England and 

ев. 

Мв. R. Н. WiLEINSON (Huddersfield), Mr. F. Hanpinc (Derby), 
and Mr. J. B. HauirTON (Leeds), also took part in the discussion. 

Мв. FELL, in replying, agreed that а more rigid rail specification 
was required ; he was getting some high-carbon rails for use on the 
L.C.C. system, but could not agree that the rails were responsible 
for the whole trouble. He further mentioned that a traverser 


with which he had uced co tion, was fitted with a double- 
ended drive, and, therefore, the tion of such a drive would 
bardly Lead to any benefit, | 


In addition to the above, papers were read by Mr. Alfred Bak e 
(Birmingham) on “ Hours of Labour and Rates of Pay," and by Mr 
Jas. Dalrymple (Glasgow) on “ Staff Organisation." 

Mr. Baker submitted a comprehensive schedule showing the pay, 
working hours, &c., of the employés of various tramway undertakings, 
and pointed out the continual increase in wages in recent years. As 
he says, although motormen and conductors cannot be classed with 
skilled artisans usually serving an apprenticeship to their work, yet 
the conditions of motormen's employment sometimes compare favour- 
ably with the conditions of the skilled artisan. He concluded by 
urging caution in the future in regard to concessions which would 
entail further expenditure. 

The paper was discussed at some length in camera. 

Мв. DALRYMPLE'S paper outlined what he considered to be the 
ideal staff organisation for & tramway undertaking. He pointed 
out that it was impossible to outline a scheme which would apply 
to all cases, but contended that no matter how large or how small 
an undertaking might be, the tramways manager should have full 
control, not only of the revenue-earning staff, but also of all 

expenditure, and should have every facility for keeping himself in 
touch with &ll branches of expenditure, although the actual work 
might, in some instances, not be carried out by his own staff. 

The discussion which followed resulted in a division of opinion 
as to the advisability or otherwise of the tramway department 
carrying out its own track renewals and extensions, and its own 
accounting. It was pointed out that at Newcastle-on-Tyne, after 
various arrangements had been tried, they had reverted to a scheme 
by which the city surveyor carried out tramway work, but under 
orders from, and with a special staff paid by, the Tramways Com- 
mittee. On the other band, it was urged that a complete organisa- 
tion, such as was outlined by Mr. Dalrymple, enabled emergency 
work to be undertaken at the shortest notice, and this saved 
unnecessary delay in case of breakdown, which would occur were 
the surveyor's department to provide the men and plant. 

The discussion terminated by Mr. DALBYMPLE emphasising the 
necessity of the tramways department having full control of its 
own business, even though other departments of the Corporation 
might assist in the work. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on опе side of the paper. Free изе of fictitious names 
may be made, Answers are furnished by a barrister-at-law.] 


" B.B.B." writes:—''I shall be glad if you will kindly give me 
your opinion on the following :—If a municipal supply undertaking 
is supplying current to à building taking a very large supply, and, 
in addition to this ordinary supply, the consumer connects up a 
large quantity of temporary illuminations, which are only used, 
say, 15 times in the year, and these illuminations reduce the 
voltage of every other consumer on that district below the B. of T. 
limit of variation, can the owners of the building force the supply 
department to put in a distributor large enough to meet this 
occasional demand, or is it at the discretion of the department to 
allow these illuminations to be used ? " 

% If the consumer has specified the number of lamps which he 
is going to use on his premises, it would seem that the supply 
company must be prepared at any moment to supply those lamps 
with power to the full extent. It is provided, however, by Sec. 18 
of the Electric Lighting Act, 1882, that No. . . person shall... 
use any form of lamp or burner . . . or use the electricity supplied 
. . . for any purposes or deal with it in any manner so as to unduly 
or improperly interfere with the supply of electricity . . . to any 
other person." It is possible that this clause may afford protection 
to B. B. B.,“ who should see his solicitor. 


Steel Rail Specifications,—In the last iæue of the 
Proceedings of the American Society of Civil Engineers is given the 
report of the meeting held on July 9tb, when a progres report of 
the Special Committee on Rail Sections was read. Oparoa 
were submitted for the manufacture and composition of steel rails, 
and it is interesting to note that the Committee recommends a 
high carbon content, the specification for Bessemer steel rails of 
90 to 100 lb. per yard being as follows :— 


Oarbon, per cent.... me dis dis ... 0°55 to 0°65 
Phosphorus, per cent., not exceeding ... . 0:085 
Silicon i з 5 iei 0:20 
Sulphur Уу п m m: 0075 
Manganese i ... 0:80 to 1°05 


It is also specifled that the temperature of the rail on leaving 
the rolls shall not exceed a certain limit. For basic open-hearth 


Carbon, per cent.... "e и 0°65 to 0°75 
Phosphorus, per cent., not exceeding ... 0:05 
Silicon к 5% » jos 0:20 
Sulphur ü Е - d 0 06 
Manganese й ii . . 0:80 to 1:05 


The specifications will be considered at the annual meeting of 
the society. 
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WE have received from Mr. Casmey, of Wakefield, a description of 
а moditied form of Lancashire boiler which he terms the Yorkshire 
boiler. For a diameter of 8 ft. 6 in. the first boiler made has a 
length of 20 ft., but 25 ft. is said to be a better length. When 
burning 20 lb. of coal per sq. ft. of grate surface per hour the 
terminal temperature of the gases is only 610° F., which is claimed 
to be 100° lower than the temperature of the gases from a 
Lancashire boiler 30 ft. in length. The sole apparent difference in 
the new boiler is that the iron flues expand in sectional area 
by ав much as 33 per cent. above the area of the furnace ends. 
The inventor claims better combustion and better heat absorption 
owing to the reduced velocity of the gases, but we might suggest 
that tbe boiler under observation is probably new and is showing 
its best results, being clean. It is, however, claimed that a boiler 
20 ft. x 8 ft. 6 in. will evaporate 14,500 lb. water per hour, and 
this is & very high figure. 

The notion of expanding flue areas is not new. It has been tried 
before, and great claims have been made for it, but we are some- 
what sceptical as to any real benefit having been derived from the 
arrangement. | 

The information afforded us is too meagre to allow any trust- 
worthy opinion to be formed, for there is no meaning in the bald 
statement that 10˙4 lb. of water are evaporated per pound of fuel 
without reference to the feed temperature or to the pressure of 
evaporation. 

The test figures presented are also quite unsupported, and so far 
we see nothing to show whether any real advantage has been 
secured by the method of construction that has been followed, nor 
do we think that there can be much practical advantage if the 
furnace diameter is reduced. 

The grate surface of an 81-ft. diameter boiler is given as only 
362 ft., and this appears small if the grates are of usual length. 
The boiler ів in operation in Bradford at the works of Messrs. 
Ickringill & Co., but it has only worked for two months, and must 
be clean as yet. We see no point in the claim that the bulk of 
the water in a boiler should be near the furnaces, nor do we see 
much reason to expect that the boiler will be productive of less 
than the usual amount of smoke from this general class of 
boiler. 

Still, we are open to conviction if we can see reasonable 
test figures properly secured. We have no objection to the York- 
shire boiler in itself, apart from what seems to us to ive the 
probably smaller furnace diameter, for there appears very little to 
choose between any of the very many boilers in the world on the 
score of efficiency. No serious or master improvement can to-day 
be expected from any boiler in view of the fact that boilers have 
shown an ordinary efficiency as high as 80 per cent. With this 
fact before us, the presentation of any fresh design does not raise 
much expectation of better performance. A new design of boiler 
may do something in respect of previding a larger grate area per 
8q. ft. of boiler room floor, or it may provide special convenience 
for the housing of a superheater in gases of the best temperature, 
or its arrangement may be claimed convenient by reason of some 
other matter of more or less value. But there, ав а rule, the value 
of a fresh design ends, for the furnace must not be confounded or 
in any way mixed up with the boiler. It is largely with such points 
in view that it becomes necessary to be cautious in accepting any 
claims made for boilers with better efficiency of performance than 
old-established patterns. ' 


BUSINESS NOTES. 


Trade Opportunities in South America. — The 
Engineering Magazine (New York) for September contains an article 
under the title, ‘‘ American Trade Opportunities and Handicaps in 
South America.” At the commencement of this article Mr. 
Lewis R. Freeman, the author, who is ssid to have spent 18 months 
in South America carefully studying trade conditions, refers to 
the beneficial effect of the recent visit of the U.8. Secretary of 
State to the South American Republica, but remarks that a false 
impression is abroad that American manufacturers have nothing to 
do but step in and reap commercially the fraits of the harvest that 
Mr. Root sowed politically. He goes оп to say that we should, 
and in time shall, supply the greater part of the wants of our 
southern neighbours is аз undeniable to one who understands our 
manufacturing potentialities, as is the fact that in the light of our 
showing to date along this line, there has been little to lead to that 
conclusion one who has not only watched our disconnected efforta 
from the outside without appreciating what is behind them; that 
is to say, any hopes we may legitimately entertain for future 
supremacy in South American trade should be based less on what 
we have done than on what we know we can do when the time 
comes." The step in and take” idea of the man in the street is 
based on nothing but his fathomless American confidence and, in 
this instance, an equally fathomless ignorance regarding the true 
conditions that prevail in the countries in question. 

That the United States has not won first place among the 
countries exporting to South America is due, in the author's opinion, 


primarily, to the fact that the United States is not yet as congested 
with population as her rivale. What great effect this can have in 
limiting the export trade of the United States is not apparent nor 
does the author attempt to explain. Other reasons given for the 
limited trade are the lack of American importing houses and 
American benks in South America, the need for travellers acquainted 
with the several countries and their languages; the too hustling 
nature of tbe American salesman; the lack of swift and regular 
steamship lines which must of necessity be subsidised; and the 
dislike of Americans which is shown in many of the republics. 
After considering superticially with the usual arguments, these 
several causes of lack of trade, Mr. Freeman mentions one or two 
branches of trade, mostly unimportant, in which the United Btates 
holds the lead, and then passes on to a lengthy discourse on the 
subject of the railway systems and rolling stock of South America, 
as reported on by Mr. P. Seagfield of the Central Uruguay Rail- 
way; the intention appareztly being to show that British-built 
railways and rolling stock are vastly inferior to American. Here 
the article closes without any attempt to substantiate statements 
made, without drawing any general conclusions, and certainly 
without giving any great assistance to the manufacturers and 
capitalists of the United States or any other country. 

In the main, the article is extremely misleading, at any rate 
from the point of view of the electrical trade; it is always easy in 
commercial reports and articles to extol the virtues of foreign 
manufacturers and to abuse the manufacturers at home; this the 
author seems to have done without any consideration for facts. It 
is certainly difficult to deal at all successfully in one article with 
the conditions and possibilities of trade in general in a continent 
like South America, where so many opportunities exist, but the 
author might at least have said somethiny of practical value. 

Dealing with the subject from an electrical point of view, it is 
certainly true that in the River Plate countries, and possibly also in 
Chile, the German industry holds a predominating position, but 
in Brazil, Mexico, and Northern South America, the United States 
has by far the strongest hold whether it be in tramway, light and 
power, telegraph and telephone enterprises, or in the supply of 
electrical materials, At any rate, a glance at the official trade 
statistics of the several republics will prove that Great Britain 
does not compete to any very great extent in this branch of enter- 
prise and trade. 

In this respect the existence of the British importing houses in 
South America has not helped British trade to the extent one would 
anticipate from the author's remarks, and whether it can do so is a 
matter of great doubt, for the fact that the majority of importing 
houses are British will not prevent them from seliing American goods 
if these prove to be cheaper or better adapted to the needs of the 
country; moreover, it must be remembered that there houses are 
purely and simply merchant houses prepared to buy and sell any 
class of goods which may be in demand at a given time. The 
employment of competent travellers is certainly of great 
importance, and that they should speak the language of the country 
and be conversant with the customs of the people is essential, but 
manufacturers are, or should be, perfectly aliveto this fact after all 
that has been said and written upon the subject. The necessity for 
fast and regular steamship lines is also apparent, but in this respect 
America is far ahead of Great Britain, even if she falls behind 
Germany, which is doubtful. | 

In a series of articles recently published in the ErEOTRICAL 
REVIEW, on the Neutral Markets of the World,” British capitalists 
were urged to invest in electrical undertakings in South America, 
and thereby secure a fair share of a trade which is constantly 
increasing. 

It is obvious that the investment of capital in the undertakings 
of these countries will have a great effect in promoting a healthy 
and continuous trade. All the South American countries are 
now being rapidly opened up, but more capital is still needed. 
In the electrical trade probably more than in any other, there 
are great opportunities for expansion; there is an abundance 
of water power, combined with a shortage of coal, electric 
lighting is being installed and electric tramways constructed in 
every direction, and the telegraph and telephone are being more 
and more utilised. 

Whatever may be the case in other trades, in the electrical trade 
at least, in spite of all that Mr. Freeman may say, it is certain that 
American capitalists are alive to the possibilities existing in South 
America, and that British manufacturers and capitalists have not 
as yet gained that share of the trade which is their due in such an 
important country. 


Factory Electrical Plant Destroyed by Fire.—By 
а fire that occurred at the plate-glass works of Mrssrs. PILKINGTON, 
St. Helens, last week, a boiler-house containing six boilers, and 
the dynamo room in wbich were four dynamo sets and two motor- 
generators were destroyed. It is stated that a large part of the 
works is to be shut down until new motive power plant is installed. 


Trade Marks in China.—Mxssns. W. P. THOMPSON 
AND Co., patent agente, 6, Lord Street, Liverpool, write as 
follows: —“ It will be remembered that by Article 7 of the Treaty 
of Shanghai of 1902, the Chinese Government agreed to establish 
offices within the jurisdiction of the Superintendents of Northern 
and Southern Trade, where foreign trade marks may be registered 
on payment of a reasonable fee. The first attempt on the part of 
the Chinese Government to carry out the provisions of this article 
was the appearance of some draft regulations drawn up by the 
Board of Commerce in 1904. 'Thie document proved altogether 
unacceptable to the representatives of several of the foreign 
Powers, and further steps were taken the following year to prepare 
& series of trade regulations embodying the main views of the 
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foreign Governments. At the end of 15 months, the Chinese 
Government produced a second set of regulations which again were 
contrary to the ideas of the foreign Governmenta, and the Powers 
would have nothing to do with them, and the representatives of 
the Powers again pointed out what was requisite. Since then the 
Government appear to have made no further move. Our agent in 
Shanghai, however, bas this morning sent us the translation of a 
proclamation published by а very powerful man, the Shanghai 
Taotai, who is apparently Superintendent of Northern Trade, 
which appears below, and which we understand has the force of 
law throughout the Northern Provinces, and there is little doubt 
that punishment will be meted out to those who offend against its 
provisions.” 


Proclamation of his Honour the Shanghat Taotas. Translated by 
te North China Daily News.” 


“ [, Jui Cheng, the Taotai of Shanghai, &c., do hereby issue this 
proclamation for the information of the public that H.B.M. Consul- 
General, Sir P. L. Warren, has written me to the effect that he has re- 
peatedly received complaints from British merchants in regard to 
Chinese manufacturing and retailing certain qualities of English- 
made goods, purporting same to be manufactured by those factories, 
for which they (the British merchants) are the sole agents. This isa 
great detriment te the British interests. The quality of the goods 
which are imitated according to English patterns is very poor and 
of great difference, although the packing, colour, pattern and chop 
are quite similar to those of English made. Therefore when the 
Chinese is charged with copying patterns, he generally denies the 
charge by pointing out the slight difference of patterns between 
the two kinds of goods. This is a very intolerable business com- 
petition in the market. Recently such malpractice is daily 
increasing, and, therefore, litigation on this question will keep on 
incfeasing also. As such would more or less strain the commercial 
relation of the two countries, he requests me to prohibit further 
copying of patterns by Chinese people. The Chinese Chamber of 
Commerce, upon being notified of this matter, has replied that 
such prohibition is the right step taken for commercial protection, 
and asks to be informed of the different patterns which are most 
frequently being copied in order to co-operate in the prohibition. 
In compliance with my request the British Consul-General has 
furnished me with a list of the cigarettes manufactured by the 
British-American Tobacco Co., Ltd., Depót, and aleo а list of the 
soaps, for which Messrs, A. R. Burkill & Sons are tbe role agents: 
these two articles are more often manufactured by the native 
according to their patterns. The Consul-General says tbat he has 
on several occasions called the attention of the Viceroy of Nanking 
to this matter, and, moreover, he requests me to issue this pro- 
clamation to be posted everywhere to prohibit further imitation of 
English-made goods. The Chamber of Commerce having been 
asked to observe this order, I hereby warn the general public tbat 
henceforth such malpractice on the part of our people should once 
and for all be stopped. Anyone found to be violating this law will 
be punished without leniency. 


“ August 20th, 1907." 


Haste Pumps.— THE Haste Pump Co., Lro., have 
recently received a contract from the War Office for two further 
vets of surface condensing plants, including their inverted type 
pattern of Edwards patent air-pumps, making in all five sets of 
plants of the same design, each capable of dealing with 27.000 lb. 
of steam per hour. Other contracts recently booked by the company 
ате :-— 

One boiler feed pump for the Southwark Corporation Electricity Works, to 
deliver 4,000 gallons per hour against 200 lb. pressure. 

One set of tbree-throw Edwards sir-pumps of their new inverted type, for the 
Electrolytic Alkali Co., Ltd., of Middlewich, the plant to be steam-driven, self- 
contained, and capable of dealing with 55, 000 Ib. of steam per hour. 

Two large filters of the Wilson patent self-flushing type, to the order of 
Messrs. Davis, Perrett & Co., Ltd., for Edinburgh and Monte Video. Besides 
a number of air-pumps and small condensers to the orders of different 
shipping agents in this country, equal to 850,000 (total) lb. of steam per hour. 


Accident at a Birmingham Works.—We are asked to 
state that an accident has taken place at the BIRMINGHAM 
ENG EER Co.s works, due to the breakage of a heavy main 
driving belt. This belt had previously shown no signa of giving out, 
aud the breakage took place without any warning. After breaking, 
the belt proceeded to wrap itself round the shafting, and, at the 
same time, also to encircle the main driving pulley of the shop 
engine, with the inevitable result of causing an abrupt stoppage of 
the line shaft, accompanied by considerable derangement of its 
normal position! The shaft was twisted about іп a quite extra- 
ordinary manner and one of the massive cross-beams carrying the 
shafting was torn from its position in the walls of the building. 
Under the circumstances it has been necessary to close a portion of 
the works for a short time, but it is hoped that the damage will be 
repaired in a week or 10 days. Happily, the accident was un- 
attended with any personal injury, although the shop was in full 
swing at the time; the damage to the engine itself is not ofa 
very serious nature, the principal harm baving been to the line 
‚ shafting and its supports. 


Catalogues and Lists.—Merssrs. Dorman & SMITH, 
Ordeal Electrical Works, Salford, Manchester.—New complete 
catalogue (No. 87), which is being issued this week, relating to 
their fuses, switchgear, accessories, fittings, &c. It is finely pro- 


duced, with good illustrations on art paper, aud is in а neat binding 


with a very effective front cover. It has altogether some 97 pages 
of matter, as compared to 71 pages in the last edition. Many new 
patterns of water-tight and iron-cased articles, such as switches and 
fuses, are shown; including a combined inter-locked switch and 
plog, atid few water-tight plugs for large ctitrents up to 100 


amperes. The fuse section is also somewhat enlarged, and includes 
several new tvpes. Several new forms of the firm's liquid motor- 
starters are shown, including one for three-phase work. The grip- 
contact circuit-breakers, which have become such a large and 
important branch of their business, are very fully illustrated, and 
patterns suitable for three-phase work and water-tight enclosed 
circuit-breakers are shown for the first time. In the water-tight 
iron fittings section, several new and useful types of ovster fittings 
are shown; also cluster fittinga and single light fittings, with 
extra deep glasses suitable for the new Osram lamp, which is now 
coming largely into use. Several new forms of inexpensive cargo 
cluster fittings are shown, the series now being very complete. The 
small switch section is brought up to date by the inclusion of the 
new slipper type switch. In tbe fittings and accessories section 
will be observed an extension of the system, already introduced 
with considerable success in previous editions, of the firm's lists of 
reduced prices on large consignments. The selling expenses, such 
as invoicing, packing up, &c., are almost identical, whetber the 
consignment is large or small, and by this method of graduated 
price the buyer gets the advantage of the economy effected by 
buying in larger parcels automatically, without the trouble and 
loss of time involved by asking for a special quotation. 

Messrs. WASSERMANN & Co., Lausanne, and 11, Queen Victoria 
Street, E.C. (general agent in this country, Mr. T. W. Sheftield).— 
Eight-page pamphlet giving information concerning the Castolin” 
process for brazing cast-iron. Some particulars of tests made in 
London regarding the resistance of a number of barsto pulling and 
bending stresses, are published. 

MESSRS WILKINSON, Heywoop & CLARK, Lrp., 7, Caledonian 
Road, London, N.—A strongly bound and finely prepared collection 
of 156 plates of arms, coronets, monograms, lettering, and so forth, 
for carriage purposes, also a full collection of borough coats of arms. 
The firm specialises in varnishes, enamels and colours for carriage, 
motor-car and wooden body builders. ''Falconite" white enamel, 
and '"Philorite" enamel filling composition are among its other 
lines. 

Мүѕѕвѕ. G. SrRAUS & Co., Lrp., 211, Upper Thames Street, 
E C.—Priced circular relating to their Just- Wolfram " lamp. 

Mr. G. BRAULIk, 217-218, Upper Thames Street, E.C.—Price list 
of Eclipse" flame arc lamps. 

Mrssrs. BAdSHANWRE & Co., Lrp., Tower Royal, London, E C.— 
Price list ok Gray's style chains. 

Mr. CHARLES TAxLOB, Bartholomew Street, Birmingham.—-Well- 
illustrated catalogue showing and describing his patent spiral self- 
centring chucks. Reduced prices are announced which are made 
possible through the installation of a new and modernly-equipped 
works expressly designed for the production of these chucks. 

MR. O. N. Beck, 11, Queen Victoria Street, E.C.—Deascriptive 
circular conceruing his Universal expansion joiots for high- 
pressure piping, with illustrations and prices. 

. Messrs. GEIPEL & Lance, London, S. E. — Illustrated price lists 
of the Henrion arc lamp carbons, and incandescent lamps. 

Messrs. BRADBURY & Co., 39-40, Woodcock Street, Birmingham. 
— Illustrated circular of some cheap lines in electric light fittings, 
brackete, ceiling fittings, and so forth, in polished brass; also a 
similar circular showing hand-wrought bracket lamps in black 
iron with copper domes, and hand-wrought radiators. Both lists 
give prices. Contractors can have a number of these circulars 
without the firm's name, on application. 

Messrs. RohERT BOLE & бок, 64, Holborn Viaduct, E.C.— 
Booklet relating to the Boyle” system of natural ventilation. 


Kryptol.—In the notice of Kryptol heating apparatus, 
which appeared on pages 510 aud 511 of our last issue, fig. 72 should 
have been deecribed as a Cartridge hot plate. Fig. 74 (which a 
printer's error rendered 47 in the letterpress) is the loose Kryptol 
furnace. 


Bankruptcy Proceedings.—Davip  RonERTS, elec- 
trical and motor engineer, Whiston Street, Derby.—First and final 
dividend of 68. 8d. in the E, payable September 30th, at Official 
Receiver's Office, 47, Full Street, Derby. 


Trade Announcements.— New business premises have 
been opened at the junction of Chertsey Street and North Street, 
Guildford, by Messrs. Н. Fentum PHirLLIPS & Co., electrical 
engineers. 

Mressns,. F. W. SMITH & Co., electrical engineers, of Salford, 
Manchester, have removed their business from 181 and 183, Chapel 
Btreet, to 12, Tib Lane, Cross Street. 

In reference to our notice concerning the dissolution of partner- 
ship of W. Mackre & Co, we now learn tbat Mr. W. Mackie has 
made arrangements with his late partners to acquire and carry on 
the business of W. Mackie & Co. at 12? and 124, Golden Lane, E.C., 
as hitherto. 

Mr. G. РвАстлк, of Upper Thames Street, H. C., is a wholesale 
agent for Messrs. Phillips's carbon and metallic filament lamps, to 
which reference was made in onr last issue. 

The present address of ME-sns. Моорносхе Bros. is 66, Scotland 
Road, Liverpool (telephone No. 2039 Royal). 

Communications for the Kent Enectric Power Co. should in 
future be addressed to Frindsbury Power House, Strood, Kent, 

instead of to Chatham. 

Mr. JoBN A. SwEETON has resigned his position as London 


manager to Mesere. Ricbardsons, Westgarth & Co., Ltd., and has : 


accepted the position of London managing director to the Fusion- 
Welded Metals, Ltd., a company recently formed to exploit a new 
invention for welding copper and various alloys on to steel, and for 
welding together any two classes of steel by means of copper or 
any alloy. The Fusion-Welded Metals, Ltd., have opened offices 
at 56, Victoria Street, S. W. Sigs. 9 
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Book Notices.— The Engineering Index Annual. 1906. 
London: The Engineering Magazine. 1907. Price 10s.—As 
announced in our last notice of the Inder, this valuable work of 
reference is now published annually, instead of quinquennially, an 
arrangement which constitutes an immense improvement on the 
earlier plan. We now have some 250 technical and engineering 
journals indexed up to the end of 1906; what this means can only 
be adequately appreciated by those who, from time to time, have 
found it necessary to hunt for articles and information on some 
specific subject, amid the enormous mass of technical literature 
poured forth nowadays. Our high opinion of the Index has been 
repeatedly recorded, and we can only add that it grows with each 
new volume. 

British Standard Specification for Copper Alloy Bars. London: 
Crosby Lockwood & Son. 1907. Price 2s. 6d. net.— This specifica- 
tion deals with copper alloy bars for use in automatic machines, on 
similar lines to the specification for steel bars issued in May last. 
The material is divided into two classes; in Class B no mechanical 
testa are imposed, but in Class A, such tests are imposed for the 
smaller bars. Standard dimensions are tabulated, and the forms of 
B. S. tensile test pieces are defined. The composition of the alloys, 
however, is not here specified. 

Everybody's Guide to Electricity. Ву E. Pierce. London: 
Madgwick, Houlston & Co. 1907. Price 6d.—This is one of a 
series of small handbooks of the popular" class. The unite are 
correctly defined, and attention is drawn to the distinction between 
power and energy, so often ignored in such works; but a slight 
difficulty is raised by the use of “ у. joule” on page 11, where v. 
looks like an abbreviation for ‘ volts” instead of ''vjde." The 
contents of the book in general resemble those of similar works, 
the figures being obviously derived mainly from manufacturers’ 
catalogues, &c., with deecriptions to match; the subject is well 
handled on the whole, and in the small space available a large 
range of apparatus, &c , is covered. 

The Gas Works Directory and Statisties, 1907-8. London: Hazell, 
Watson & Viney, Ltd. 10s.6d.—This is the thirtieth edition of this 
publication, and it is revised to July, 1907. An alphabetical list 
of gas lighting works officials leads the way, and a great deal of 
serviceable information follows relating to the various gas supply 
undertakings of the kingdom. Wherever there is a public elec- 
tricity supply service, this fact is indicated. 

“Les Industries Electrochimiques.” By J. Es-ard. Paris: 
Ch. Béranger. 1907. Price 25 fr. 

Papers and Reports Relating to Minerals and Miring in New 
Zealand. Wellington, N.Z.: J. Mackay. 1907. 

Fire Tests with Fire Extinguishers. The Minimax” 
Extinguisher; Committee’s report. Red Book of the British Fire 
Prevention Committee. No.121. London: British Fire Preven- 
tion Committee. 1907. Price 2s. 6d. 

Fire Tests with Hydrants. A hydrant fitted with an Adaptor.” 
Committee’s report. Red books of the British Fire Prevention 
No. 123. London: British Fire Prevention Com- 
mittee. 1907. Price 2s. 6d. 

Proceedings of the American Institute of Electrical Engineers." 
August, 1907. Vol. 24, No. 8. New York: The Institute. Price 
50 cents. 


Fires.—On Tuesday the premises of Messrs. J. G. WHITE 
AND Co., LTD, electrical engineers, in College Hill, E C., were 
partially damaged by fire. 

A Leeds paper says that the Ampere Electrical Engineering 
Works of Mr. Е. Кнореѕ, Commercial Street, Morley, were 
destroyed by fire on 20th ult. 


Meeting of Creditors,—On Tuesday, before Mr. G. W. 
Chapman, Official Receiver, a meeting of creditors was held under 
the failure of Тонн Dixon Ginss, of Linden Gardens, Bayswater, 
W., whose statement of affairs showed liabilities £13,990 and assets, 
consisting of commission letters, of uncertain value. According to 
the Official Receiver’s observations, the debtor, who is 74 years of age, 
formerly held a direct cavalry appointment in the East India Co.'s 
service. Since 1867 he has had no regular occupation, but has been 
connected with electrical and other undertakings in France, Russia 
and England, and has also been a director of several companies. 
The debtor attributes his failure to loss of a patent through the 


‘adverse judgment of the House of Lordsin 1890, and to the stoppage 


of his credit through the action of his bankers in 1903. The meeting 
was adjourned for three weeks to give the debtor an opportanity to 
submit a proposal. 


New Zealand Electrical Tariffs.—According to the 
New Zealand Herald of July 30th, the Minister for Customs has 
been waited upon by Mr. J. Salinger, of Auckland, in reference 
to the proposed increase of the duty on electrical fittings from 10 
to 20 per cent. Mr. Millar stated that he was quite willing to 
allow electrical appliances and fittings to come in at 10 per cent. 
Dynamos and motors, as electrical machinery, should, however, he 
said, be subject to a duty of 20 per cent. if imported complete, but 
if brought in in parts, in an incomplete state (thus necessitating 
employment of local labour to complete them), he thought they 
should be admitted for 10 per cent., or possibly free of duty. The 
Minister asked to be supplied with a list of articles which were 
regarded as coming under the designation of fittings. 


Bangkok Electrical Illuminations.— To greet the 
King of Siam on his return to Bangkok, the Palace and Port are to 
be extensively decorated with electric illuminating devices through- 
out. Messrs. Veritys, Ltd., received a cable order for over 10,000 ft. 
of Fairyland Strip on Monday, September 23rd, for delivery by the 
following Friday night. They succeeded in completing the whole 
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of the order within the time specified, d' e., at the rate of over 
2,000 ft. perday. The material was despatched by passenger train 
and mail steamer, and it required the combined efforts of a emall 
army of porters with i4 lorries to get same on board. 


LIGHTING and POWER NOTES. 


Belfast.—The L.G.B. has sanctioned the borrowing of 
£75,000 by the Corporation for extensions in connection with the 
electricity undertaking. | 


Brighouse.—The T.C. on September 25th decided to 
take energy in bulk from the Yorkshire Electric Power Co. for 14 
years, the charge not to exceed 14d. per unit, with a revision of 
price at the end of seven years. The Council will erect the trans- 
forming sub-station, and provide switchboard and balancer, and the 
company will put down all transforming plant and apparatus. 


Coatbridge.— At the Valuation Court, the Airdrie and 
Coatbridge Electricity Supply Co. appealed against the assess- 
ment of £633, which had been placed on its works, seeking to 
have the sum reduced to £160. The question raised was whether 
the valuation should be arrived at by the estimated expenditure 
for the present year or the actual expenditure of last year, as shown 
in the balance-sheet. The Court upheld the assessor's calculations, 
and fixed the amount at £633. 


Continental Notes.—Fraxce.—The Minister of Marine 
has decided to establish electrical works to provide the motive 
power required for lighting the workshops of the Cherbourg 
arsenal, and for charging the accumulators of submarines. Similar 
works will be erected at other ports if the results obtained at 
Cherbourg are satisfactory. 

SPAIN.—4A large electric power plant, in which water-power is 
utilised, has lately been completed at El Duero by La Sociedad El 
Porvenir de Zamora. The plant includes two three-phase 
alternators, each of 400 Kw. capacity, and five similar machines of 
800 kw. The current generated is transmitted for lighting and 
power purposes to Zamora and Salamanca at a pressure of 20,000 
volte, and to Valladollid at 40,000 volts, the transmission distance 
in the case of the last-named town being 110 kilometres. 

GrrMany.—Owing to a burn-out in the cable network on Septem- 
ber 25th, the town of Charlottenburg was left practically in 
darkness for a night, the electric tramway service aleo being 
suspended. 


Greenoch.—An adjourned meeting of Greenock Valua- 
tion Appeal Court was held last week, to consider the valuation of 
the burgh electricity works. Mr. Hamilton (Assessor) stated that 
the figure on the roll last year was £5,440, and that it had been 
proposed to increase it to £5,770. This was appealed against, and 
as a result of negotiations fixed at £5,250. 


Greetland.—- Halifax Tramways and Electricity Com- 
mittee has decided not to entertain the suggestion that the T.C. 
should agree to take over a prov. order for E.L., on its being 
obtained by the U.D.C., and pay the costs. 


Heswall.—A poll taken in the area of the Heswall 
Parish Council has resulted in & majority being obtained favour- 
able to the lighting of the streets of the township by the Council. 
Proposals have been made for lighting the area by electricity, and 
the Council has decided to instruct its solicitor to prepare an agree- 
ment, in conjunction with the solicitor of the company, which is 
willing to carry out the work. 


Ingleton.—The P.C. has accepted the tender of the 
E.L. Co. for lighting the parish at £40 for the season. 


London.—SovTHWAnRK.—-Messrs. Price, Waterhouse and 
Co. some months ago drew up a report on the Southwark electricity 
accounts at the request of a private ratepayer. In June last Mr. 
Carson Roberts, public auditor, criticised that report, and Messrs. 


Price, Waterhouse & Co. have forwarded the Council a letter on 


that criticism, which says, inter alia:—'' Mr. Carson Roberts 
approaches the matter from a different point from that adopted by 
us. We concerned ourselves with the question of the provision of 
a cash fund to be available for renewals as and when they may be 
estimated to fall dué; he is evidently concerned rather with the 
equalisation of the charge for renewals over a largely extended 
term of years. The two objects are incompatible with one another 
under the system by which the capital expenditure of your Council 
has perforce been financed, and Mr. Carson Roberts's calculation of 
the result which would be achieved by an accummulation extend- 
ing over 42 years, only tends to show that under the system of 
finance wbich has had to be adopted, a heavier burden than their 
fair share must fall upon the earlier years’ revenue, if a cash fund 
is to be provided to cover all renewals as the necessity for them 
arises." 


Manchester.—The Corporation has proposed terms for 
8 temporary supply of energy from the Salford Corporation during 
the coming winter. The latter authority were expected to formally 
agree to the terms during the past week. 


Peterborough. —The T.C. has received from the L. G. B. 
sanction to a loan of £3,080 for slectrisity purposes, 
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Renfrew.—The trustees of the Clyde Navigation have 
entered into an agreement with the Clyde Valley Electrical Power 
Co. for the supply of electricity to the Renfrew workshops of the 
trust. 


Nouthampton.—The T.C. has decided to obtain Par- 
liamentary powers to undertake free and assisted wiring, to install 
wires, fittings, &c., and to hire out arc lamps, heating apparatus 
and motors, either on the rental or deferred payment system. 


Victoria Falls Power Scheme, — Mr. Ralph D. 
Mershon, of New York, who has just returned from South Africa, 
after inspecting the Victoria Falls both above and below the Gorge 
on behalf of the Power Co., states that an excellent electrical 
development could be made up to if need be 300,000 K..; and if 
means were taken, which could probably be done very economically, 
ќо conserve the water some little distance back from the Falls, 
there would be a further large addition to the power that would 
be available. Mr. Mershon added that the immediate work which 
the company had to concern itself with was the early provision of 
& further steam-driven electrical generating station on the Rand. 
At the moment the company with its two existing stations was 
quite unable to cope with the demand for power, and had been 
compelled in advance of the erection of the new station to arrange 
for an extension of the existing station at Brakpan. 


Ware.—The U.D.C. has decided to call the attention of 
the North Metropolitan Electric Power Distribution Co. to the fact 
that the time allowed for carrying out the E.L. order expired 
last month. 


West Bromwich.—The T.C. has received sanction to 
raise a loan of £3,586 in respect of excess expenditure at the elec- 
tricity works, and for a loan of £2,000 for mains and services. 


Wimbledon.—At the suggestion of the borough elec- 
trical engineer, à sub-committee has been appointed to consider 
and report as to what additional plant it is desirable to install at 
the generating station in order to meet the probable demand for 
energy during the winter of 1908-9. The Committee has approved 
of detailed plans for a modern type remote-control main switch- 
board, containing eight generator panels and six feeder panels in 
substitution for the present switchboard at the electricity works. 
The estimated cost of the switchboard is £2,500, and the estimated 
cost of the structural alterations in the building is £1,100. 
“ Tantalum lamps are to be purchased for fixing in the Ridgway, 
Queen’s Road and South Park Road. 


Wraysbury.—The P.C. has requested that the parish 
shall not be included in the prov. order for E.L. being applied 
for by the Woking Electric Supply Co., as there are other com- 
panies much nearer who can supply the parish. 


TRAMWAY and RAILWAY NOTES. 


Barking.—The Board of Trade is in receipt of a com- 
munication from the U. D. C. asking the Board to endeavour to settle 
the terms under which inter-running with the Ilford tramways 
may be arranged. 

Birmingham.—O wing, it is stated, to the failure of the 
magnetic brake, a tramcar which was descending a hill, on Monday, 
jumped the metals and overturned, two persons being killed and 
fifteen injured. 


Bradford.—It is expected that the extension of the 
Corporation tramways system to Wibsey via Brownroyd Hill will 
be completed by the end of the week. 


Canada.—An electric block signal system, invented by 
Mr. H. W. Price, lecturer on applied electricity in the University 
of Toronto, has been given an exhaustive test by the Intercolonial 
Railway at Moncton, N.B. Besides causing the application of 
brakes, the signal also causes a whistle in the locomotive cab to 
sound. The system guards against both head-on and rear-end col- 
lisions. The tests were entirely successful, and the adoption of the 
system on the Intercolonial Railway is very probable. 

An electric railway, 62 miles in length and to cost $2,500,000, 
was begun last week by the British Columbia Electric Railway Co. 


to Chilliwack, and is expected to be in operation within two 


years. | 

Continental Notes.—SrAIx.— La Sociedad El Tibidabo 
has applied for a concession for the construction and working of 
an electric railway between Tibidabo and Belen. | 


Darlington.—After trying for a period a system of 1d. 
fares, the local Tramway Committee has resolved to recommend 
the Town Council to return to the system of 4d. fares. 


Glasgow.—At а meeting of the shareholders of the 
District Subway Co. (Cable), a shareholder inquired the probable 
cost of converting the subway to electric traction. The chairman 
.said they bad had people offering to do it at from £60,000 up to 


£250,000. For himself, he thought it would take about £100,000, 


but if they were to pore electricity from the Corporation, which, 
be thought, would be the best way, it could be done for much less, 


Glasgow.—The magistrates have received a-deputation 
from the Tramways Committee of the T.C., in regard to the danger 
arising from fast travelling vehicles passing between the tram- 
тау cars and the kerb when passengers are boarding and leaving 
cars at stopping stations. The magistrates remitted the matter to 
a sub-committee. 


Hours of Labour on Railways.—The B. of T. has 
issued a report on the proceedings under the Railway Regulation 
Act, 1893, during the year ended July 27th, 1907. It appears that, · 
with one exception, no complaints were made in the term in 
question that the hours of labour worked on any of the electric 
railways in the United Kingdom were excessive, or do not provide 
sufficient intervals of uninterrupted rest between the periods of 
duty, or sufficient relief in respect of Sunday duty. The exception 
relates to the staff employed at stations between Ealing Broadway 
and Hammersmith, on the Metropolitan District Railway. The 
B. of T. inquired into the representations which were made, and 
while it appeared that the booked hours had been exceeded in a 
few instances, the company explained that the circumstances under 
which this had occurred were exceptional. The report states that 
furtber action did not, therefore, seem necessary. The system 
pursued by the B. of T. is to communicate with the railway com- 
panies on tke subject of the hours of labour without in general 
making known tbe source of the representation upon which the 
action of the Board is founded. The Board thas no reason to think 
that the companies would visit displeasure upon servants who make 
representations to the department, but the men are held to be 
entitled to an assurance that communications addressed to the 
Board will be treated as confidential, unless they are willing that 
the origin of their representations should be disclosed. 


Kilmarnock.—At а special meeting, the T.C. had under 
discussion the question of management expenses in connection with 
the electricity and the tramway departments. The Electricity 
Committee submitted a report recommending the saving of £227, 
which included a reduction of £80 in the salary of the general 
manager, а reduction of £10 in the salary of the tratlic manager, 
dispeneing with one ticket inspector, while the post of assistant 
engineer presently vacant, was not to be filled up. The report, во 
far as it concerned the general manager, was adopted by 12 votes 
to 8. Satisfaction was expressed with the general manager's 
services, but the Council felt bound to effect some economy in 
management expenses owing to the loss on the tramways. 


Leith.—The question of extending the local tramways 
has been under consideration, and a preliminary report has been 
prepared by the tramways manager, indicating some seven miles of 
new routes, which would connect up to Portobello, Davidson's 
Mains and Granton, and cost some £77,000. It is proposed to ask 
the Edinburgh Corporation to share the cost of constructing some 
of the routes which would lie on roads mutually owned by that 
city and Leith. 

Llandudno.— Col. P. von Donop (Inspector of the 
B. of T.) on Friday, September 27th, made the official inspection 
of the electric railway from Rhos-on-Sea, through Craigydon and 
the centre of Llandudno to the West Shore of Llandudno. About 
six miles of route has been constructed, and it is expected that 
instructions will be received by the contractor shortly to proceed 
with the extension of the line from Rhos through the town of 
Colwyn Bay, the greater part of the material for which is already 
on the ground. 


Manchester and Salford.—The tramway managers of 
Manchester and Salford, in a joint report, speak favourably of the 
scheme of through running of cars between the city and borough, 
and make certain recommendations. The Manchester Tramways 
Committee, at a recent meeting, adopted a resolution to establish a 
through route between Swinton and Belle Vue. The terme will be 
specified in an agreement to be entered into between the two 


. Corporations. 


The Traffic and Staff Sub-Committee of the Manchester Tram- 
ways Committee recently applied to the Watch Committee of the 
Manchester Corporation for a license to run two motor-omnibuses 
along Barlow Moor Road, between the Palatine Road terminus and 
High Lane, Chorlton-cum-Hardy. The Watch Committee refused 
the application. The Tramways Committee thereupon ordered the 
abandonment of the horse-omnibus service which has hitherto 
existed on that route, and disposed of their horses. An electric 
tramway between Palatine Road and Chorlton-cum-Hardy is not at 
present contemplated. 


Middlesex.— The County Council of Middlesex is 
negotiating with the L.C.C. and local authorities with regard to 
obtaining powers for running a line of tramways from Cricklewoo1 
to Harrow road. 


New York.—Since the completion of the new Belmont 
tunnel, connecting New York and Long Island City, the railway 
authorities have been conducting a series of experimental trips in 
а 8pecially-constructed steel car. On Saturday last a short-circuit 
occurred on a car containing 25 passengers, who attempted to jump 
from the car in order to escape the fumes and flames. The motor- 
man fortunately succeeded in driving the car to the tunnel entrance 
before the power failed. 


North-Eastern Railway Electrification.— Contrary 
to popular belief, Mr. A. Kaye Butterworth, the general manager 
of the North-Eastern Railway Co., states that there is no foundation 
whatever for the report that the company is embarking upon a 
scheme for the electrification ef ite Newcastle, Gateshead and 


' Mouth Shields branch lines. 
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Rotherham.—The Tramways Committee has recom- 
mended the T.C. to proceed with the construction of a new line of 
tramways from Effingham Square to Bradgate. 


Wakefield.—The East and West Ardsley Urban 
District Council has decided to send a deputation to the B. of T. in 
opposition to the application of the Wakefield and District Light 
Railways Co., which asks for a direction that its powers shall cease 
as regards the proposed tramway between Wakefield and East 
Ardsley. The Light Railways Co. contends that there was no 
agreement that the Ardsley line should be constructed, and it urges 
that it is inconsistent with public policy to endeavour to force it 
into raising money for constructing a line which, it feels convinced, 
would not pay interest on the cost of construction. 


York.—At a meeting of the Tramways Committee of the 
Corporation on September 25th, it was unanimously resolved to 
recommend the City Council to apply to the B. of T. in November 
next for a Light Railway Order, or a Provisional Order, 
authorising the Council to construct or lease certain tramways 
within the city boundary. Before exercising any powers, a poll of 
the citizens will be taken to determine whether the Corporation 
shall work the tramways or lease them to a company. 


TELEGRAPH and TELEPHONE NOTES. 


An Alarming System.—“ A new wireless telegraph 
and alarm system,” says the Daily News, has been invented by an 
electrician of—need we say it ?—San Francisco. It consists of a 
wireless telegraph apparatus carried in the pocket or hat (sic) of a 
policeman. When “the chief turns on the current of his batteries " 
at headquarters, wireless messages are sent in all directions. The 
policeman hears a bell ring in his pocket, calling his attention; 
the message is sent in the form of dots and dashes, and although 
the policeman may not understand this form of communication, he 
will know that he is wanted, and will haston to telephone to the 
police station." 

The spectacle of all the policemen in San Franciso simultaneously 
rushing to telephones will be interesting. In future one will say 
of a policeman, not that he has a bee in his bonnet, but that he is 
dotty in the hat.“ 


Canada.— The Royal Commission appointed to consider 
the strike of the Toronto telephone operators has reported in favour 
of the Jatter, alleging that the Bell Telephone Co. has practically 
sweated its employés. The Commissioners consider that legislative 
action is necessary ; they say that six hours’ work a day is enough, 
that overtime should be prohibited, and that the minimum age of 
employés should be fixed at 18. The company had reverted from a 
five-hour day to eight hours, and paid from $20 to $30 a month. 


Electric Dispatch.—It is reported that the Piscicelli 
system for the carriage of mails at high speed has been resurrected 
in Italy, and that the Italian Government is considering the matter 
with a view to establishing an “electric post" between the prin- 
cipal cities in Italy. 


New Exchange.—On Saturday afternoon last the 
National Telephone Co. changed over from the old exchange at 
Gerrard Street to the new one on the common battery system, 
12,000 wires being transferred in nine minutes. The new exchange 
is much more spacious than the old one, and will eventually be the 
largest possessed by the company when the old building has been 
rebuilt and equipped as an extension of the new one. All modern 
conveniences, precautions against fire, &c., have been embodied in 
the new exchange, 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, 
Curacao-Coro 
Curacao-La un Ade Olosed.. ..  ..  .. Jan.13, 1906 ,. Tm 
Cura&cao- Maracaibo 
Tarifa-Tangier oe T oe .. Jan. 18, 1904 .. es 
Port Arthur-Chifu (Closed) ok "^ as .. Mar. 9, 1904.. ec 
Garachico-Santa Crus .. е s» ae .. July 12, 1906 .. ee 
Las Palmas-Arecife . ee ee е 


Brest-Dakar А ae s ik e А July 22, 1907 

Midway Island- Guam. - T $5 .. Sept. 22, 1907 .. 

New York-Cape Haytien zi 2 2 .. Sept. 22, 1907 .. Sept. 30 

Martinique- Paramanuo xn Е as .. Sept. 25, 1907 .. mm 
LANDLINES. 

Puerto- Barrios ee ee Aug. 2, 1909 e ee 


Telegraphists' Strike in the U.S.A — The strike bas 


now lasted over seven weeks, and both sides are still obstinate, 
although the strikers are badly in need of funds. 


Telephone Charges.—The agitation against the new 
measured rate tariff for telephone service continues with growing 
intensity iu the provinces. It is alleged that one result of the new 
tariff will be that the price to be paid to the National Telephone 
Co. for ita business in 1911 will be increased. 

At the half-yearly Conference of the National Chamber of Trade 
at Blackburn, on September 26th, the Chamber passed resolutions 
condemning the new telephone rates as calculated to restrict the 
use of the telephone, and to place the commercial community at & 
disadvantage compared with other countries, also favouring a 
system of municipal telephone administration after 1911. 


Wireless Record,—The Central News reports that on 


September 27th the United States cruiser Pennsylrania, when 1, 000 


tender. 


miles off the Pacific Coast, was in wireless communication with the 
town of Savannah (Georgia), 4,000 miles distant on the other side 
of the continent. 


Wireless Telegraphy.—During the next four months 
the Germany Army authorities are to carry out experiments in 
wireless telegraphy at Metz, Strasburg and other fortresses; 1,000 
military telegraphists from the reserve have been called up to work 
with the army telegrapbists. 


Wireless Telephony.—The U.S. Navy Department, 
says the Electrical World, will equip with wireless telephone 
apparatus all the battleships going to tbe Pacific, the apparatus 
being guaranteed to have a speaking range of 5 miles in all 
weathers. 

Communication has been established across the city of Berlin, on 
the Poulsen system, over a distance of 10 miles. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Antwerp.—October 17th. The municipal authorities 
are calling for tenders for the installation of electric light in the 
Salle de Fétes recently erected in the Place de Meir, Antwerp. А 
deposit of 8,000 francs (about £320) will be required to qualify any 
Specifications from the Hotel de Ville, Antwerp, at a cost 
of 0°50 franc. A copy may be inspected by British firms at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E.C. 


Argentine Republic.—The municipal authorities of 
Buenos Ayres are reported to be about to invite tenders for the 
concession for the construction and working of an underground 
electric tramway in the city. 


Austria.—October 15th. The Municipal Authorities of 
Schoenberg, in Miihren, require tenders by October 15th for the 
erection, equipment, &c., of a central power station. Details may 
be obtained from the Bürgermeisteramt (Abtheilung Баша of 
Nàühr-Schónberg. 


Australia.— NEW SovTH WALES.—October 93rd. Gal- 
vanised iron wire, 1,600 insulators and 500 wall telephones, for the 
G.P.O., Sydney. Specifications, &c., may be seen at the ELECTRICAL 
REVIEW offices. 


MELBOUBNE.—November 12th. 6,000 dry cells for the Deputy 
Postmaster-General of Victoria. Commonwealth Offices, 74, 
Victoria Street, S. W., or Board of Trade Commercial Intelligence 
Department. Specification can be seen at the offices of the 
ELRCTRICAL REVIEW, 


New Воотн WALES.— October 30th. The Postmaster-General 
at Sydney requires tenders for 21,000 best white porcelain insu- 
lators ; 553 tons hard-drawn copper wire, 300 lb. per mile; 15 cwt. 
copper binding tape, 300 lb. per mile ; 62 tons galvanised i iron wire, 
500 lb. per mile, 


New Sours WALES. — ЛЕТИЯ 6th. Postmaster-General's 
department. Tenders are required by November 6th as follows :— 
144 tons hard-drawn copper wire (300 Ib. per mile); 4 cwt. copper 
binding tape (200 lb. per mile, 44 in. wide); 3,500 large insulators 
(best white porcelain); 1,000 tallow-wood cross-arms, 3 ft. 10 in., 
complete; 2,500 ditto, 5 ft. 2'in. Specifications and general con- . 
ditions may be seen at the office;of the ELECTRICAL REVIEW. 


New SovrH WALES.— December llth. Tenders will be received 
at the office of the Deputy Postmaster-General, Sydney, for 
the supply and delivery, at the Central Exchange, General Post 
Office, Sydney, of the following: 1,000 telephones, wall, common 
battery ; ; 100 telephones, table, common battery. Specifications 
may be seen at the office of the ELECTRICAL REVIEW. 


New SOUTH WALER.—SYDpNEYX.—November 6th. The Water and 
Sewerage Board. require teuders for centrifugal pumps and electric 
motors for the low-level sewerage system of Sydney. 


SOUTH AUsTRALIA.—January 8th, 1908. One common-battery 
switchboard and 3,009 subscribers’ telephones (specification 
No. 1€6) for the Deputy Postmaster-General, Adelaide. Specifica- 
tions can be seen at the Commonwealth Office, 72, Victoria Street, 
S. W. 


VICTORIA. — January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common- battery switchboard and 
3,000 subscribers’ telephones and other apparatus, for the telephone 
exchange at Windsor. 


Belgium.—(No date fixed.) The Belgian State Rail- 
ways, 11, Rue de Louvain, Brussels, will shortly call for tenders for 
annual supplies of materials and appliances for lighting trains by 
electricity. 

They also require for Tournai Railway station supplies as 
follows: (1) 36 iron standards; (2) two switchboards; (3) fittings ; 
(4) insulators ; (5) bronze wire, &.; (6) insulated cable and wire; 
(7) galvanised iron wire, 7 mm. in diameter, hoisting cable, &c. 

The municipal authorities of Flemalle-Haute (province of Liége). 
have just invited tenders for the concession for the public and 
private electric lighting of the town. 


(Сопіёнті Н on page 575.) 
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HIGH-LIFT TURBINE PUMPS. 


Owing to the developments which have taken place in and to enable the use of high speeds of revolution. The 
recent years in the design of pumps of the centrifugal type, makers have now brought the efficiency of these pumps to 
the field of application for pumps of this class has been the very highest point, enabling them to be employed for all 
greatly extended, so that nowadays they 
can be employed for almost any degree 
of lift without any loss of efficiency. 
A number of pumps of this class have 
been designed, and are manufactured, 
by Messrs. W. Н. Allen, Son & Co., 
Ltd., of Bedford. The work which 
this company has done for many 
years in connection with hydraulic 
machinery is now well known, and it 
is only reasonable to expect that in 
applying its large experience to any new departure in heads under which pumps of tke ram type have hitherto 
hydraulic machinery, it should produce an article of the operated, and owing to the small space required, they can be 
very highest class. The centrifugal tarbine pump has employed under many conditions to which the ram type is 

not readily applicable. 

These pumps are suitable for use on colliery and iron- 
working plants, for sewage plants, circulating water, fire, 


Fic. 1.—IMPELLERS AND BALANCING PISTON, ALLEN TURBINE PUMP. 


Fic, 2.—FivE-STAGE TURBINE Pump. Fic. 3.— ELECTRICALLY-DRIVEN TWO-STAGE TURBINE PUMP. 


always been recognised as the type of pump which combines irrigation, hydraulic mining, and a variety of other 
the greatest simplicity of construction with the lowest first purposes. 

cost, but until recently, its use has practically been confined As the pump is perfectly balanced, there is no need for 
heavy foundations, and in this point 
alone a considerable saving can be 
effected by the adoption of these pumps 
instead of those of the ram type. 

Only the best materials and work- 
manship are employed in the production 
of these pumps. The accompanying 
illustrations give some idea of their 
external appearance and finish. 

Fig. 8 shows а Jin. two-stage 
series pump, driven by an alternating 
current motor, to deliver 250 gallons of 
water per minute against a head of 


Fic. 4.—IMPELLERS INSERTED IN GUIDE VANES, ALLEN TURBINE PUMP. 210 ft. when running at a speed of 
CON AM ; , СА 2,900 R. P. u. 
to comparatively low lifts. The application of this type of ^ Fig. 2 is a large 12. in. five- stage series pump, for delivering 


pump to high lifts has necessitated many modifications in 1, 700 gallons of water per minute against a head of 250 ft. when 
design in order to reduce the hydraulic frigtiontoa minimum, running at 450 R. P. M. It is arranged for coupling to one of 
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Messrs. Allen's high-speed engines, by means of a flexible 
coupling on the Zodel-Voigt system. Fig. 4 shows the 


blades and impellers and spindle when withdrawn from the 


FiG. 5.—ELECTBICALLY-DRIVEN 7-IN. Two-STAGE TURBINE 
PUMP. 


casing of. this pump, and fig. 1 shows the impellers and 
balancing piston when mounted upon the spindle. 

Fig. 5 shows a 7-in. two-stage series pump coupled to an 
alternating-current motor and capable of delivering 600 


Fic. 7.— ÉLECTRICALLY-DRIVEN BORING AND TURNING 
MACHINE, OLYMPIA, 


gallons of water per minute against a head of 120 ft. when 
running at 1,760 R. p. u. 

The « casing is usually constructed of cast-iron and the 
spindle of nickel steel, the latter being protected in the 


glands by bronze sleeves ; the impellers and guide vanes are 
usually of high-tension bronze. The impellers are all 
mounted upon the same spindle, and are arranged to work in 
series, so that the total lift of the pump is the sum of the 
heads generated separately by each impeller. The water on 
leaving one set of guide vanes is led to the eye of the next 
disk by passages which have been carefully arranged во as 
to cause the water to move with as little friction as possible. 
The last impeller of the series delivers its discharge into an 
annular whirlpool chamber or diffuser, whence it passes into 
the delivery pipes. Owing to the impellers being of an 
unsymmetrical design, special precautions have to be taken 
to neutralise end-thruste. With this object a balancing 
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Fic. 6.—GRAPHICAL. RECORD оғ TEST, ALLEN TURBINE 
PUMP. 


piston is fitted, the pressure on either gide of the piston 
being so adjusted as to neutralise the unbalanced end- 
thrusts, and a small ball-thrust bearing is provided to take 
up any unbalanced end-thrusts which may arise during 
working, and also to register correctly the position of the 
impellers in relation to the casing. 

All the bearings cf the pump are of the self-oiling type, 
enabling the pump to run with the minimum amount of. 
attention. The casing is provided with all the necessary 
accessories in the way of air vents to clear the pump of air 
when starting up. Great care has been taken in the design 
of these pumps to ensure smooth running, and to eliminate 


Fic. 8.—ELECTRICALLY-OPERATED DRILLING MACHINE, 
OLYMPIA. 


every possible cause of vibration, and with this end in view the 


greatest attention has been given to the balance and design 


of the spindle and the rotating parts carried by it. 


Messrs. Allen have an excellent testing department, in 
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whieh they have installed two Venturi water meters, the 
larger one being capable of registering up to 7,000 gallons 
of water per minute, and the smaller up to 850 gallons of 
water per minute. 

‘Owing to the necessity for high speeds of rotation in this 
class of work, except in the case of belt or rope driving, 
special machinery is often required for driving purposes. 
In this connection Messrs, Allen are in an unusually fortu- 
nate position, having long been manufacturers of steam 
engines of the high-speed forced-lubrication enclosed type, 
which they have developed to a high degree of perfection, 
and which have been largely applied in the past in con- 
nection with pumping plants. They are also manufacturers 
of steam turbines and high-speed. electric machinery, во that 
their customers have the great advantage. of being able to 
obtain both the pump and. prime mover from the same 
workshops, the design of each of which has been carefully 
adapted to. the requirements of the other, thus ensuring a 
thoroughly satisfactory combination. 

We publish a. test sheet (fig. 6), showing graphically the 
performance of one of these pumps under varying conditions, 
which will give some idea of the thoroughness of the testing 
methods in vogue in Messra. Allen’s works. 


SOME MACHINE TOOL EXHIBITS AT 
OLYMPIA. 


THE predominating feature of this year's display at Olympia 
is undoubtedly machine tools, and as they are of the fore- 
most importance to all classes of engineers, some short 
reference to a few prominent examples will be of interest to 
our readers. 

Messrs. J. Butler & Co., of Halifax, one of the best 
known of the Yorkshire tool firms, are showing several 
excellent specimens of the electrically-driven tool. 

Prominent among these may be mentioned a 48-in. boring 
and turning machine (fig. 7) with & direct electrical drive. 
This class of machine is made in some ten different sizes by 


Fig. 10.—PoRTABLE POWER DRILLING AND TAPPING MACHINE, OLYMPIA. 


the firm, to turn from 30 in. to 12 ft. diameter. Among its 
advantages over the horizontal latbe, which have been fully 
appreciated by the majority of machinists, are its great 
accuracy, economy of floor space, time and labour. The 


48-in. machine, which we illustrate, is of massive construc- 
tion and provided with independent feeds to each tool bar, 
each having а separate speed box giving six changes of speed 
in either direction. 
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Fic. 9.—ELECTRICALLY-DRIVEN HIGH-SPEED PLANING MACHINE, } 
OLYMPIA, 


The driving is effected by а 15-H.P. oonstant-speed motor, 
fixed on the bed at the back, which is belted to the counter- 
shaft shown over the standards. 

Some 15 speeds can be obtained through the speed 
cones and back gear. 

Fig. 8 illustrates an electrically-driven high-speed vertical 
drilling and boring machine by the same 
firm. This machine is also of massive con- 
struction, the drill spindle being supported 
in a large steel sleeve with gun-metal 
liners and accurate ball thrusts at the 
top and bottom. Self-acting and slow 
hand feeds, also a quick hand ad- 
jastment and automatic trip motion 
are provided. 

The machine is self-contained, the 
countershaft being fitted on the base 
and direct-coupled to an 18-B.H.P. 
variable speed motor. The machine 
wil drill a  i-in. hole through 
cast-iron at the rate of 20 in. per 
minute. 

Messrs. Butler’s other exhibits in- 
clade a 10-in. slotting machine, with 
quick return motion, and driven 
by а 5-H.p. variable speed motor 
fixed on the base behind the ma- 
chine; a 4 ft. x 2 ft. x 2 ft. high- 
speed planer, fitted with a self-contained 
countershaft and motor-driven (as 
illustrated in fig. 9); and a portable 
power drilling and tapping machine, 
shown in fig. 10. 

The latter machine consists of. a drill- 
head supported by means of a couple of 
screws arranged at right angles. А 
connecting block between the screws en- 
ables the drill to be tilted to some extent 
and to be adjusted as to position. One 
of the screws is provided with a clamp- 
ing foot, enabling the device to be 
attached to any convenient casting. 

The drill is operated through a rope pulley, either from 
existing shafting or from a motor as shown. The makers 
supply a bogie for carrying the motor, &c., which is fitted 
with corner screws to give it rigidity when driving. 
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JOHNSON-LUNDELL DIRECT-CURRENT 
MOTORS AT OLYMPIA. 


A somewhat novel feature in electric motor construction is 
the laminated steel yokes employed in the direct-current 
motors shown by the Johnson-Lundell Electric Traction Co., 
Ltd., at Olympia. 

The laminations consist of high quality sheet-steel stamp- 
ings cast into a skeleton frame (shown in fig. 11) which 
forms the mechanical support of the yoke, the idea being 
that the yoke can be made of small dimensions, and that 
the field acquires a degree of uniformity not otherwise 
obiainable. The pole-pieces are also of laminated steel, each 
held between end plates by a single rivet, and the pole-heads 
are coupled to the yoke by screws which pass through the 
yoke casing outside the yoke laminations. 

The armature is of the slotted drum type. 

These machines are fitted with the company’s patent 
„Duplex“ brush, in which the carbon brush unit is section- 
ally-divided and assumes the form of two semi-independent 
carbons with its sections arranged fore and aft in the direc- 
tion of armature rotation. These move in independent slide 
ways at opposing angles, and are influenced by а self- 
balancing spring. They converge at a common point on the 


Fig, 12.—“ DUPLEX ” BRUSH GEAR, JOHNSON-LUNDELL MOTOR. 


commutator and have the same area of contact as the single 
brush. The holders are mounted upon a common rocker 
arm, thereby affording means for adjusting the brushes to 
the neutral position and for accommodating them to the 
commutator wear (see fig. 12). 

The independence of the two sections of the brash 
effectively minimises the destructive sparking incidental to 
slight commutator inequalities by rendering an actual break 
of brush contact possible only through the coincident throw- 
ing off of the two sections, obviously a very unlikely 
occurrence. | 
- One section of the brush carries a fine quality of soft 
carbon possessing the essential current-carrying capacity, and 
the other a harder quality affording the high contact resist- 
ance essential to minimising the arc consequent upon the 
momentary short-circuiting of two commutating segments. 
Àn unequal wear of these brushes ceases to be of consequence 
in view of their practical independence. | 

The advantages claimed, chiefly due to the above method 
of construction, are 

1. Overall dimensions and weight for a given rated output less 
than any other machine at present made. 


2. Sparkless commutation at all conditions of load up to 50 per 
cent. overload with fixed brush position. | 


3. Wide adjustment of speed by shunt control and standardised 
in the ratio of 1: 3 without the use of interpoles. 
4. Exceptionally high efficiency. 
The above features render these motors particularly suit- 
able for the direot driving of machine tools, printing machines, 
pumps, fans, &c. 


. Ета. 11.— CARCASS WITH LAMINATED YOKE, JOHNSON-LUNDELL 
Мотов. 


The company also builds p.c. dynamos and polyphase 
motors possessing the same features as mentioned above, the 
polyphase motors being fitted with ball bearings. 


Field Telephones.—We recently mentioned the experi- 
ments carried out by Lord Kesteven with Lieut. Medhurst's new 
field telephone; we are now informed that this type of telephone 
has been manufactured by the INTERNATIONAL ELEcTRIO Co. to 
Lieut. Medburst's specification. A large number of them have 


Fia. 13.—JoHNSoN-LUNDELL MOTOR AT OLYNMPIA, 


already been supplied to home and Colonial troops, and are giving 
great satisfaction, notwithstanding the compactness and, lizhtness 
of the whole outfit, which is about the size of & Kodak. 

The clear transmission of speech obtainable, and the distinctive 
signals that can be transmitted, combined with hitherto unknown 
portability, make the apparatus equally useful for colliery or 
traction work. 
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CONTRACTS ОРЕМ. 


(Continued from page 570.) 
Belglum.—BRUSSELS.— October 9th. The Telegraph 


Department requires tenders for cables, copper wire, galvanised 
iron wire, insulators, &c. Particulars, No. 194, may be obtained 
from the Directeur du Service des Télégraphes, Place de la Monaie, 
Brussels. 


Bradford.—October 5th. Electric wiring installation, 
telephones, bells, at the Union Hospital, Horton Lane, Bradford. 
Olerk to Guardians, 22, Manor Row, Bradford (deposit £1 1s.). 


Brussels.—(No date fixed.) The Molenbeck freezing 
works require tenders for a complete installation (Glaceries de 
Molenbeck prés de Bruxelles). 


Cologne.—October 9th. The Telegraph Construction 
Branch of the Prussian Railways requires 40,000 tons bronze 
wire. Particulars may be. obtained up'to September 25th, for 6s. 
each, at the Hausverhaltung of the Е. Eisenbahn Direction, Dorn- 
hof 28. 


Egypt. November Ist. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power: 
Five transporters of large range; five ditto of smaller range; віх 
cranes of 4 tons each; 36 cranes of 2 tons each; 25 capstans; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Grimsby.—^October 21st. 
Corporation electricity department. See 
September 27th. 


G. W. Railway.—October 22nd and November 12th: 
Stores, including a number of electric and telegraph sections, for 
one year. Вее Official Notices to-day. 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting &nd power installation, for 30 
years. The city will contribute £1,480 per year for 112,278 Kw.- 
hours, and the company must deliver any furtber energy required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and names 
are to be considered strictly confidential. 


Limerick.—October 15th. Switchboard extensions for 
the Electricity Department. Вее Official Notices“ to-day. 


L.C.C.—October 8th. Three electrically-driven boiler 
feed pumps (each 9,000 gallons per hour capacity) for the East 
Greenwich tramway generating station. See ‘Official Notices” 
August 30th. 


Londonderry.—October 11th. Wiring and fitting the 
new Municipal Technical School for electric light, &c. Specifica- 
tions, &c., two guineas. E. J. Toye, 20, Great James Street, Derry. 


Manchester.—October 8th. Tenders are invited by the 
Corporation Tramways Committee for specia] (permanent way) 
trackwork in connection with their electric tramway system. 
Mr. McElroy, general manager. | 


Marylebone.—October 16th. Arc lamp carbons for the 
Electricity Department. See Official Notices” to-day. 


New Zealand.—December 11th. The Napier T.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. 


Paris. — October 24th. The Municipal Waterworks 
Department (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four sets 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 cubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers in two groups of three, and one of four. 
Particulares may be obtained at the Hotel de Ville. 


Southampton.—The Corporation requires sundry under- 
ground cables, conduits, and earthenware troughs. See Official 
Notices" August 23rd. . 


Southampton.—Second-hand steam generator of about 
200 xw., at 420-440 v., р.о., on loan, for the Corporation. See 
“ Official Notices September 20th. 


Southampton.—Cables for the Electricity Department. 
See Official Notices to-day. 


Spain.— Maprip.—October 15th. The Post and Tele- 
graph Department require tenders for the exploitation during 10 
years of the urban telegraph system of Sevilla. <A royalty of 
10 per cent. is required by the Government, also a bond of 
20,000 pesetas. Particulars may be obtained advisably through an 
agent making personal application at the Direccion General de 
Correos y Telegrafos, 10, Carretas, Madrid. 


Npain.—Maprip.—October 17th. The Post and Tele- 
h authorities require tenders for the exploitation of the 


icatite telsphone system, The bond is 10,000 pesetas. The 
rematke 6h the Sevilla tender apply aldo in this cate. 


Switchboard panels for the 
“Official Notices" 


Spain.—Mapripv.—October 18th. The Post and Tele- 
graph authorities require tenders for the exploitation of the urban 
telephone system of Valledolid during the next 10 years. A 10 per 
cent. royalty will have to be paid, and a deposit of 10,000 pesetas 
is required. Particulars may be obtained from the Direccion 
General de Correos y Telegrafos, 10, Carretas, Madrid. 

PoxTEVEDRA.— October 29th. The municipal authorities require 
tenders for installation and working of electric lighting of the 
town &c., for 20 years. Particulars may be obtained from the 
Ayuntamiento Constitutional. 

Toxo.—October 30th. The municipal authorities require tenders 
for tue installation, maintenance, &c. of publio snd private 
electric lighting for 10 years. Particulars may be obtained from 
the Ayuntamiento Constitutional, to which authority tenders are 
to be addressed. 


Spain.—(No date fixed.) The Minister for Posts and 
Telegraphe requires tenders for the repairing of telegraph lines as 
follows :— 

20 tons galvanised iron wire 5 mm. diameter 
20 » 97 77 4 „ә 3? 
4 „ bronze " 2 i) itta 

Applications are to be made to the Direccion General de Tele- 
grafos y Correos, 10, Carretas, Madrid. 


Tunbridge Wells.—November ist. 500-6. turbine, 
alternator and exciter, surface condensing plant and pipe-work for 
Corporation electricity works. See “Official Notices" Sept. 27th. 

Warrington.—October 22nd.  Paper-insulated cables 
for the Electricity Department. See Official Notices to-day. 

Willesden.—The District Council is to invite tenders 
for a second-hand electric crane; also for the supply of static 
transformers in connection with an extension echeme 

Wrexham.—October 22nd. One 50-Kw. steam set for 
Electricity Department. Bee Official Notices " to-day. 


CLOSED. 


Australia,—MrELBOURNE.—The British Aus/ralastan 
states that the Postmaster-General has let a contract for 2,000 party 
telephone line registers to tne International Electric Co., at £1,500. 


Blackpool.—Messrs. Morrison & Roebuck, of Blackpool, 
have secured the contract for the electric light installation at the 
Alhambra Theatre, Brussels. 


Bradford.— Mr. Chas. Pullan, of Bradford, has obtained 
the order to install electric light throughout the Muff Field 
Schools. The work will be carried ous in steel conduit with the 
* Grip " system. 


Burnley.—The Board of Guardians has just completed its 
yearly contracts, and among those accepted is Messrs. Е. F. 
Thornton & Co.'s, for electrical] requirements. 


Clonmel.—Messrs. Newtons, Ltd., of Taunton, have 
received, through the Alliance Electrical Co., Dublin, the order for 
two generators required at the District Lunatic Asylum, Clonmel, 
Co. Tipperary. | 


Derby.—The T.C. has accepted the following tenders :— 


Johnson & Phillips, Ltd.—Trunk mains, £688 10s. 
Gilbert Arc Lainp Co.--20 arc lamps, £73. 
Wm. Abell, Ltd.—Penstocks, screens, &c., at the E. L. station, £559. 


Dover.—The Medway Motor Engineering Co., Ltd., 
Chatham, have secured the contract for the electrical installation 
at the new paper-mills at Buckland, Dover, for Messrs. Wiggins, 
Teape & Co., Ltd. 


Glasgow.—The Trustees of the Clyde Navigation bave 
accepted the following offers in connection with their Renfrew 
workshops :— 

Cables. —Johnson & Phillips, Ltd., £310. 
i Switchboard.. Dorman & Smith, £64. 

The Trustees have also accepted the offer by Siemens Bros. to 

enpply а commutator grinding apparatus for Rothesay Dock at 
56 10s. 


Glasgow.—The Trustees of the Clyde Navigation have 
accepted the offer by the Post Office for a private telephone con- 
nection between the harbour office at Glasgow and the pilot station 
at Greenock, at £123 2s. 6d. per annum, and the offer by the 
National Telephone Co. for a connection between the harbour- 
master's offices at Glasgow and Bowling at, £50 a year. 


Glasgow.—In February last the Trustees of the Clyde 
Navigation resolved to procure two transporters of a suitable type 
10г the ore traffic on the south quay of Rothesay Dock, and a com- 
mittee was appointed to deciae upon the type of transporter in 
order to admit of tenders being taken. Tenders were invited from 
several firms on general specification prepared by the mechanical 
engineer and the consultiug etectrical engineer. The tender of 
Messrs. Babcock & Wilcox, Ltd., was the lowest. The company 
submitted an alternative design of a patent transporter which. 
commended itself to the committee. The committee accordingly 
went, along with the mechanical engineer, to see transporters of . 
that design at wörk at Daápenham.on-Thsres, ana the mümbers 
were satisfied that this transporter was exceptidnally well adapted 
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for the handling of minerals, and they have now recommended the 
acceptance of the tender of the firm for two transporters, at 
£4,215 each. 


Gloucester.—The T.C. has accepted the tender of the 
Sloan Electrical Co. for the supply of carbons for а year, at £133. 


Leyton.—The U.D.C. last week received the following 


tenders for an oil eliminator for the шашын station :— 


Paterson Engineering Co., Ltd. . 25 .. (accepted) £160 
William Boby.. ws Я es ke d . 181 
Lassen & Hjort om a s s 2s Vs ix 195 
Davis Perrett, Ltd. Ka v 2x .. 260 


The Council placed an onder with Messrs. Frank Pearn & Co., at 
£90, for a Cameron pump. 


London.—BrnxoNpbsEY —The B.C. has received the 
following tenders for cables :— 


British Insulated & Helsby Cables, Ltd.— (1) 220 yards 7/18 twin lead-covered 
rubber саће, £93 15s.: 12) 110 yards 7,22 twin lead-covered rubber cable, 
58 128. 6d. ; (3) 220 yards 7,16 three-core lead.covered paper cable, £24 75. ; (4) 
delivery, eight days. 

Callender’ s Cable Co.—(1) £23 15s. 6d. (round); (2) £8 195. 6d. ; (3) £21 75. ; (4) 
14-17 days, 14 per cent. for payment within cight days. 

Glover & Co. — (1) £24 7s. Sd.: (2) £8 16s. lid.: 13) £34 165.; (4) eight days, 
25 per cent. otf rubber cable and 14 per cent. in eight d: lys. 

W. T. Henley's Telegraph W orks. 41). £24 75. ка. (round); (2) £8 16s. 9d. ; (8) 
£24 19s. 60. ; (4 7-10 days, 24 per cent. one month and 1} per cent in eight days. 

Johnson & Phillips (accepted for 1 (flat), 2 and 3.— d) £21: 8s. 54. (flat), 
ze 6 8d. (round); (2) £8 165. lld.; (3) £24 75. ; 4) 17 days, 23 per cent. rubber 
cable. 

Siemens Bros. & Co.- (1) £21 8s. 5d. (flat), £24 7s. 8d. (round); (2) £988. 4d. ; 
(8) £24 78. ; (4) 1-2 weeks, 24 per cent. rubber cable and 143 per cent. in eight days. 


SourHWARK.—' The E. L. Committee received 13 tenders for the 
supply of 5,000 tons of coal for use at the generating station, aud 


has decided (subject to the sauction of the Council) to accept the 


tender of Charrington, Sells, Dale & Co. for the supply of West 
Hallam Nutty Slack at 13s. 114. per ton, delivered at the works 
in Penrose Street. 


PorLAR.— The Electricity Committee has ЕНЕР the tender of 
the British Westinghouse Co. (the lowest received), at £243, for 
switch panels and instruments at the southern sub-station. 


Manchester.— The undermentioned tenders have been 


accepted by the Tramways Committee: . 
F. Smith & Co., Salford.— Six miles of copper trolley wire. 
Thermit, Ltd.—Bupply of welding portions. 
The following tenders have been accepted by the Electricity 
Committee. 


W. T. Glover & Co., Ltd., for high-tension cables. 

British Westinghouse Co., Ltd., and Ferranti, Ltd., for transformers and 
switeliboards respectively, on consumers’ sub- stations. 

J. Н. Billings & Co., for the foundations, &., required for в 6,000-Kw. 
turbo-zenerator at Stuart Strect station. 

Veritys, Ltd., Revrolle & Co., Ferranti, Ltd., and Siemens Bros. Dynamo 
Works, Ltd., for direct-current motor starters until June 30th, 1908. 

British Thomson-Houston Co., Ltd., for incandescent lamps as required 
until June 30th, 1908. 

The General Electric Co., Ltd., Eleetromotors, Ltd., the British Westing- 
house Co., the Lanc ashire Dynamo and Motor Co., Ltd., Siemens Bros. 
Dynamo Works Co., and Laurence, Scott & Co., Ltd., for supplies of 
direct-enrrent motors till June 30th, 1905. 


Oldham.—Thermit, Ltd., have obtained an order from 


the Corporation Tram ways Department for one of their portable 
rail grinding equipments (Mattinson's patent). 


Warrington.—4An order has been placed with Messrs. 
Davidson & Co., Ltd., of Belfast, for a Sirocco " induced-draught 
fan and engine to be installed in the Warrington Electricity Work:. 
The fan will measure 60 іп. in diameter, and will be capable of 
dealing with the products of combustion of 11,500 10. of coal 
per hour. 


Wimbledon.—The T.C. has accepted the tender of 


Stuart & Moore to erect and maintain for seven years six Pendu- 
lum" fire-alarm transmitters, of type B,“ in their new pattern 
fire-alarm posts, connected by separate single overhead wires 
to receiving apparatus at the central fire station, at £72 per annum, 
the fire alarms at the end of the seven years to become the absolute 
property of the Council. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ABOYNE (N.B.).—New Episcopal Church of St. Thomas. 

ASHBOURNE.—New building in connection with Queen Elizabeth's Grammar 
School in Green Road (£10,000). 

BARGOED.—Addition and alteration to premises for New Tredegar Co-operative 
Society, Ltd. Apply Committee, Cooperative Society, Ltd., 56, 
Commercial Street, New Tredegar. 

BARTON, WHIIPINGHAM $(I.0.W.).—Isolation hospital at Royal Naval 
College, Osborne. 

BATH (RK DSTOCW.— Extensions to the British Wagon Co.'s works. 
wright, surveyor, 15, North Church Street, Sheffield. 

BEDFORD.—Additions to works for the Adams Manufacturing Co., Elstow 
Road, Bedford, owners. 

BERWICK-UPON-TWEED (Paxron).—New United Free Church. Grey and 
Bord, architects, Berwick. 


F. Cart- 


BIRMINGHAM  (Srank&snoox).—New Congregational Church (£2,850). 
Rev. T. Towers, pastor. 
(New WARLZY).— Establishment of model village. W. H. Hughes, 


2, Ludgate Hill, Birmingham, 


BLACKBURN.—New gymnasium, lit by electricity ; gift of Alderman H. 
Harrison. Sames & Green, architects, 14, Richmond Terrace, 
Blackburn. 
BOLTON.—New shops in Newport Street for L. and Y. Railway. 
L. & Y. Railway Co., Hunt's Bank, Manchester. 
Additions to premises in Bridge Street for Local Co-operative 
Society. 
Rebuilding the Fleece Hotel for J. Sharman & Sons, brewers» 
Bolton. 
BRAINTREE (Bocxtna).—Extensions at the Council School (£1,719). 


BRIDGEND (Brynxcrtatix).—Coke ovens and coal-washing plant (£70,000)° 
Copper Coke Ovens Co., owners. 


BRIGHOUSBE.—New secondary school for girls for the T.C. (£10,000). 


BURGESS HILL (Srsaex).—New Vicarage in Park Road. W. J. Gibbon, 
architect ; 5. Packham, builder, Burgess Hill. 
CALNE (Wirrs).—Converting Lansdowne Villa into school. 
architect, 10, High Street, Burton-on- Trent. 
CARDIFF (ELv).—General stores for Llandaff and Dinas Powis R.D.C: 
. Holden, surveyor, 20, Park Place, Cardiff. 
CAMBRIDGE.—E.L. and power plant at Fulbourn Asylum (£5,000). 
Business premises and warehouse in Market Hill and Petty Cury. 
Hallack & Bond, Ltd., Petty Cury, Cambridge, owners. 
CHELMSFORD.— Extension of the isolation hospital for the B.G. (£2,500)- 
W.H. Pertwee, architect. 
CHELMSFORD. Block of shops and houses in Duke Street. 
horn, Chelmsford, owner. 
CHORLEY.—New corn mill in Houghton Street. R. and T. Hoole, owners. 
CHURWELL.--New Wesleyan Sunday School at Back Green (£2,000). 
CLEADON (Со. Drrian).—New school for the C.C. J. H. Morton, architect, 
50, King Street, South Shields. 
COLNE.—New place of worship (£3,900). 
4, Dockray Street, Colne. 
CORSHAM (WILTs).—Villa residence for W. James Bromley, Doncaster. 
W. H. Bromley, architect, Pickwick Road, Corsham. 
COVENTRY.—Important additions to works in Sandy Lane. Daimler Motor 
Co., Ltd., owners. 
Factory at Hill Top. Triumph Cyole Co., Ltd., owners. 
DEAL.— Swimming and other baths, concert hall and bungalows (£10,000). 
Apply to Councillor H. Barron, Deal. 
DUKINFIELD (Lancs.).—New Sunday School in connection with Foundry 
Street church. 
DUDLEY.—New public library for the T.C. 
Tipton. 
Printing works and offices for Dudley Herald, Ltd. Walter Wright, 
architect, 28, Wolverhampton Street, Dudley. 
(NETHERTON).—New Church Schools, Mr. Grazebrook, architect ; 
Wm. Deeley, builder, Dudley. 
DUNDEE.—New school, to cost £15,000. 
Dundee. 
EAST PLEAN (STIRLINGSHIRE).—School extension, costing £8,000. Mac Luckie 
and Walker, architects, Stirling. 
. MN infirmary at Lexden and Wenstree Workhouse 
(£1,600). 
EXETER.—Factory (£1,565). Westcott, Austen & White, builders, Summer- 
land Crescent, Exeter. 
FALLIN (SrinLINGSHInE).—New church. 
Btirling. 
FENTON (Srarrs.)—Important additions to old Foley Pottery. Jas. Kent, 
Fenton, owner. 
FOLKESTONE.—Bank premises in Sandgate Road for the London and County 
Banking Co., Ltd. 
FRIZINGHALL (near BnapronpD)—New Sports Pavilion for the Bradford 
Grammar School. Adkin & Hill, architects, Bradford. 
GERRARDS CROSS (Brcks.).—Block of shops in Pack Horse Road. Н. 
Brown, owner. 
GLASGOW.—New Jerusalem Church in Woodlands Road. 
GORLESTON.—Repairs, &c., to the Odd Fellows’ Hall in High Strect. 
G. A. Woods, 91, Lower Clift Road, Gorleston. 
NEWPORT (Mow.).—'' Happy Family ” Inn to be rebuilt. 
GRAVESEND.—Extensive additions to the South-Eastern and Chatham Rail- 
way Station. 
HANLEY.—Oftices and residences for the National Amalgamated Society of 
Male and Female Pottery Workers. Wm. Campbell, architect, 
103, Victorig Road, Hanley. 
HAN WEEE Coca of largea house, lately occupied by B. J. Willats, to 
Convent. 
HEBWABDENC De, for the R.D.C. J. H. Davis & Sons, architects, 
ester. | 
HEANOR (ManrrooL).—New Church (23,800). Naylor & Sale, architects, Iron 
Gate, Derby; Mr. Duron, builder, Marlpool. 
HIGH WYCOMBE-—New Council Schools for T.C. (£7,600). 
HUDDERSFIELD (ScvAMMONDEN).— New co-operative premises and house at 
Pole Moor. J. Berry, architect, 83, Market Place, Huddersfield. 


IPSWICH.—Important extension of Britannia Road Schools (564 seats) for the 
Т.С. J. Н. Hume, secretary to the Eduoation Committee, 
Ipswich, 
KETTERING (KinG's Svtron).—New Elementary School for Northhants С.С. 
J.T. Blackwell, architect, 53, High Street, Kettering. 
LEEDS PN — Pair of houses in Street Lane. W. H. Beevers, archi- 
tect, 26, Bond Street, Leeds. 


Secretary 


Henry Beck, 


T. J. D. Cramp- 


Holgate & Spivey, architects, 


G. H. Wenyon, architcct, 


James Langlands, architect, 


MacLuckie & Walker, architects, 


Write 


LITTLE HULTON.—Enlargement of Worsley Road British School. Write 
Secretary Education Committee, Kearsley, Lancs. 
LONDON (CrickLewoop).—Baptist Church in Anson Road (£6,000). Arthur 


Keen, 4, Raymond Buildings, Gray's Inn, W.C., architect. 


(BERMONDSEY) —Extension of factory for the London Metallic 
Capsule Co., Rotherhithe Street. A. White & Co., 82, Paradise 
Btreet, S. E., builders. 


(BERMONDSEY). 2 Mustard mill in Rotherhithe Street for C. Barry 
and Co. Perry Bros., 11-12, Finsbury Square, E.O., builders. 


(W.C.).— Alterations and additions to premises of the Daimler Motor 
Co., Ltd., in Theobald’s Road. Brient & Son, 200, Kennington 
Park, S.E., surveyors. 


(WESTMINSTER).—8hop in Victoria Street. 
Victoria Street, S. W., architects. 


(FvrLHaM).— Buildings in Colehill Gardens. А. 
i Chancery Lane, W.C., architect. 


(GREENWICH).—Additions and alterations to biildings for Moore, 
Nettlefold & Co., glass bottle makers. Ј. О. Cook,2, Wrottesley 
Road, Plumstead, 5. E., architect. 


(BL oO HIS nV nw). Fnlargement of County Court. 
Works, Storey's Gate, S. W. 


(BRIXTON).— The name Spiers & Pond given in the item under this 
heading last week should have heen rinted Spiers & Porri. 
The address is 2, Hill Road, St. John'a Wood, N. 

(W.).—Alterations to 22, Regent Street, for Elkington & Co., manu- 
facturing silveremiths. Killby & Gayford, 87, Worship Street, 
Finsbury, E. C., builders, 


Z. King & Son, 171, 
Blackford, 61, 


H.M. Office of 
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LONDON.—(WaLtHamstTow).—Alterations to ‘The Windmill” public house. 
Green & Smith, 357, Seven Sisters Road, N., builders. 
(WILLESDEN).— Alterations to premises for the Simms Manufacturing 
Co. J.B. Merson, 76, High Road, Kilburn, N.W., architect. 
(CRICKLEWoop).—House in Sheldon Road. S. and E. Banks, 163, 
Cricklewood Broadway, surveyors. 
(WILLESDEN GREEN).— Additions to laundry. 
Ashford Road, N.W., builders. 
(WALTHAMsTOW).—Public house in Lea Bridge Road. W. Bradford 
and Sons, 12, Regent Street, W., architects. 
(LEyron).—-Alterations and additions to Elms“ public house: 
Н. G. Needham, 16, Бї. Helens Place, E. C., architect. 
(BERMONDSEY).—New hall of the Grange Mission, Abbey Street. 
Electric light to be installed. 
(Baixrox).—Buildirgs.in Acre Lane. Е. J. Eedle & Myers, 8, Rail- 
way Approach, London Bridge, architects. 
(WaLwortH).—Parochial hall in Surrey Square. J. E. K. & J. P. 
Cutts, 14, Southampton Street, Strand, W.C., architects. 
(WaNpswonTH)—Buildings in Garratt Lane. Н. Bignold, 67, 
Battersea Rise, S. W., architect. 
(W.C.).—Building in Adelaide Place. R. T. Wreathall,6,8t. Martin's 
Place, W., surveyor. 
(SOUTHWARK).—Additions to convent of Notre Dame. J. C. Radford, 
189, Upper Richmond Road, Putney, S.W., architect. 
LLANDRINDOD WELLS.—Additions and alterations to Gwalia Hotel. A. 
Swash, architect, Midland Bank Chambers, Newport, Mon. 
LLANISHEN.—Lodge, stables and motor house for W. Lloyd. G. E. Halliday, 
' architect, 19, Castle Street, Cardiff. 
LOCHGELLY (Firk).—Railway station extensions for North British Co. 
New Town House(£3,000). J. T. Scobie, architect, Dunfermline. 


MAIDSTONE.—New theatre on Gabriel's Hill. Maidstone Theatre and Palace 
af Varieties Co., owners. 
New premises in Knightrider Street for the Church Army Home. 
Extensions at H.M. prison. Barden & Head, builders, Maidstone. 


MANCHESTER.—Sixteen houses for the Radcliffe and Pilkington Co-operative 
Society, Sion Street, Radclitfe. 
(CHORLTON-cUM-HARDY).—New Presbyterian Church. 
Vlieger, minister. 
MANSFIELD (LANxdwrrah.— Ammonia and tar works. 
Iron Co., Ltd., owners. 
MERTHYR TYDFIL (PxNTREBACH).—New public hall. Ben Evans, architect. 
METHIL (Fire).—Twenty houses and shops for Methil Land Investment and 
Building Co. Mr. Murray, Kirkcaldy. 
MONTROSE.- Institute for Young Men's Christian Association. 
builders, Montrose. 
NELSON (Lancs).— Weaving shed for Messrs. Townsley Bros. 
NEWLYN (Conxwal L). - New harbour offices. W. T. Douglas, engineer to the 
Harbour Commissioners, 15, Victoria Street, 8. W. 
NEWPORT (I.W.).—Isolation hospital for the Isle of Wight R. D. C. 
NEWPORT, MON. (BrackwooD).—New collieries at Oakdale. Walker and 
Harrison, contractors. 
(SinnHowy VALLEY).—Openíing of new collieries electrically equipped. 
Partridge, Jones & Co., Llanhilleth Collieries (Mon.!, owners. 
NEW TREDEGAR.—New premises for New Tredegar and District Co-operative 
Society, Ltd. Apply Committee, Co-operative Society, Ltd., 56, 
Commercial Street, New Tredegar. 
NOTTINGHAM (BixcaBHaM).—New Council schools for Notts C.C. 
PANNAL (Yorks.).—Residence, stabling, motor garage and lodge. 
Marshall, architect, James Street, Harrogate. 
prie рне оп to premises for John Dewar & Sons, distillers, in Glasgow 
oad. 
Completion of St. Ninian's Cathedral, and new Chapel in connec- 
tion with same. 


PORTSMOUTH.—New Nursing Sisters’ quarters at Alexandra Hospital, 
Cosham. Н. В. Measures, Director of Barrack Construction, 


War Office, Pall Mall, S. W. 
Rebuilding out-patients’ department of the Royal Portsmouth 
Hospital (£4,000). Write, Governors of the Hospital. 
` PORT TALBOT.—Houses (100), main offices, villas, &c., for Whitworth 
Collieries, Ltd., Port Talbot. R. O. Clark, architect, Port 
Talbot. 
PRESTON.—New elementary school in Deepdale Road for the Т.С. (£12,500). 
New school in St. Stephen’s Road. Education Committee, 
Preston. 
PRESTWICK (N.B.).—New Established Church (£5,000). 
REDHILL.—Girls’ secondary school for Reigate T.C. 
Important extensions at the Parish Church (£3,000). Rev. F. C. 
Davies, vicar. i 
RHAYADER (RApNORSHIBE).— School, house, offices, workshops, &c., for Birming- 
| ham Т.С. in connection with the Elan Valley Water Works. H. T. 
Buckland, architect, Norwich Union Chambers, Congreve Street, 
Birmingham. 
SALFORD.—Extensions to Messrs. Jones’s dyeworks. 
SCARBOROUGH.—Reconstruction of St. Mary's School (£1,000). 
SHOTLEY.--Important extensions at Shotley Naval Barracks (£9,500). 
SITTINGBOURNE (TETNnau).— Residence. R. Lake, owner. 
80U THEND-ON-SEA.—New hall in Bournemouth Park Road in connection 
with St. George's Presbyterian Church, 
STIRLING.—New Corporation slaughter house. Master of Works, Stirling, 
architect. 
New villas at Bellfield for Mr. Somerville, manufacturer, St. 
Ninians. Builder, R. Reid, 8t. Ninians. 
SUNDERLAND.-—Extensions at the workhouse (£10,968). W. & T. R. Milburn, 
architects, 90, Fawcett Street, Sunderland. 
8WANSEA.—New colliery on the Town Hill Estate. Town Hill Colliery Со. 
(J. W. Innes, managing director) owners. 
Coacb and Horses Inn to be rebuilt. Hancock & Co., Ltd., Little 
Wind Btreet, Swansea, owners. 
SWORDS (Co. Dusrix).—New Carnegie Free Library. A. Scott, architect, 84, 
Lower Sackville Street, Dublin. 
TREDEGAR (BEDWELLTY).—Business premises in High Street, Fleur.de.lis. 
John Davies, Coal Hole Inn, Gellihaf, Maesycwmmer, owner. 
TRURO.—Extensions to bank premises in King Street. Barclay & Co., Ltd., 
| owners. 
T WICK ENHAM.—New theatre in Heath Road. А. C. Feio. 
WENTBRIDGE (Yorks.).—Mixed school. Tennant & Collins, architects, 
Pontefract and Barnsley. 
WILLEN BADHE SOY elementary schoo) (£4,141) for the managersof St. Giles’s 
ools. 


Freeman & Barber» 


Rev. Dr. De 


Bheepbridge Coal and 


Pert & Sons, 


T. E. 


WILMSLOW (CnESRHIAE).— Extensions and improvements at L. & N.-W. Rail- 
way Co.'s station. 
WIMBLEDON.—Additions to Sandbrook Villa, Kingston Road. R. A. Hinds, 
Wood Nook, Wimbledon Hill, architect. 
Eleven houses in Melrose Avenue. Charles Barwell, Wiinbledon. 
Three houses in Kenilworth Avenue. Boyton, Bons & Trevor, 
Broedway, Walham Green, surveyors. 
Motor garage end coach works in Gladatone Road. 


WIMBLEDON.--Alterations and additions to South Park Laundry, 204, South 
Park Road. 

YEOVIL.--Cookery room and laboratory at the Girls' High School. J. N. 
Johnson, architect, 21, Princes Street, Yeovil. 

WINDERMERE.— Residence on Rayrigg Estate. J. Stalker, architect, 57, 
Highgate, Kendal. 


FORTHCOMING EVENTS. 


Engineering and Machinery Exhibition at Olympia. Open until October 19th 


TO-DAY (Friday, October dth. At 8 p.m, At Holborn Restaurant King's На. 
KElectro-Harmonie first smoking concert for the season. 

Monday, October 7th.--At 7.80 p.m. At the Royal United Service Institution, 
Whitehall, Ordinary meeting of the Society of Engineers. A. S. E. 
Ackermann, chairinan. 

Thursday, October 10th. At 7.30 p.m. At the Colonnade Hotel, Birminghan:t. 
Monthly meeting of the Birmingham and District. Electric Club. 
Paper on “The Possibilities of Electrical Development," by R. 
Borlase Matthews, 

Thursday, October Lith. Rugby FEnvineering seciety, Lecture by Mr. E. R. 
Briges (past: president) on“ Steam Turbines, with special reference 
to the Wilkins- Parsons type.” 

Friday, October I5tlhi,— At 8 pan. At Tnstitution Honse, Storey’s Gate, 
St. James's Park. Monthly veneral meeting of the Institution of 
Mechanical Engineers. Paper on The Indicated Power nnd 
Mechanical Efficiency of the Gas Engine," by Prot. B. Hopkinson. 


NOTES. 


Appointments Vacant. — Switchboard attendant for 
Darwen Corporation (£52) ; borough electrical engineer for Limerick 
Borough (£160) ; switchboard attendant for Kirkcaldy (25s.). 


Apprenticeship Systems.— Lantern Slides for Shop 
Instruction.— Whilst a great deal has lately been written and 
spoken as to the best system of apprenticesbip, and tbe best methods 
of teaching apprentices their work, it cannot be said yet that 
any finality has been reached, nor any system proposed which can 
be adopted as a standard for all trades. It is, however, generally 
agreed that the old-fashioned long-term apprenticeship has had its 
day, and that under modern conditions of shop practice a shorter 
term of apprenticeship coupled with systematic technical and trade 
instruction form together a better training for workmen learning 
mechanical trades. As to the nature and extent of the technical 
training, tbere is still considerable divergence of opinion, and 


= 
a a —— — 
2. — utut - 


SOM . E AAA 1K 


^45 ere 1 1 ae wee k 
S - - мазно Ao» h- ^h n 
Зря А бр t 1745. 3b i 
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whilst some manufacturers have their own teaching staff and trade 
schools, which the apprentices must attend, others rely upon the 
local technical institutes, leaving it to the apprentice to choose hia 
own course of instruction. 

Bearing on this question, an interesting article by Charles A. 
Francis appears in a recent issue of the American Machinist. Аз a 
result of & conversation which he had with the director of tbe Tokyo 
Koto Kogyo Gakko as to the training of Japanese workmen, the 
question of making use of lantern slides was discussed. Ав a result, 


‘а set of slides were prepared with a view to showing the mistakes 


made commonly by workmen and also tbe features which distin- 
guish the good workman from the bad. Some of these slides 
illustrate sayings by Van Dervoort in his book entitled Modern 
Machine Tools" Some of the sayings illustrated are the 
following :— 

„The lathe bed must not be used for an anvil, nor yet as a resting 
place for tools, wrenches, chucks, &c. Have a shelf or tool rack for 
this purpose." "The slides illustrating this saying show a lathe bed 
very badly marked and dented, from which it can be seen at once 
that the lathe has certainly been used as an anvil. 

Oa another slide a lathe bed is shown littered with spanners, 
cutting tools and other miscellaneous articles, whilst others by way 
of contrast show a lathe provided with a tool box or cabinet in 
which all the toola are neatly arranged, those in use being placed 
on a shelf above the tool drawer. 

Another saying, '* A good machinist never ill-treate his lathe, and 
always keeps it clean, tidy and well adjusted,” is illustrated by 
means of a slide which shows a drill prese table which is disfigured 
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all over with the marks of the drill. It is explained by the author 
that whilst looking through the machine shops in Tokyo he saw a 
drill press that had a table marked even worse than the one shown 
in the photograph (which is a bad specimen), and was informed 
that that table was the third that had been made for the machine, 
owing to the abuse to which the machine tools were subjected. 

Another slide shows the difference between a good and a bad 
screw-driver, from which it is very plain why the slots of screws are 
often burred and spoilt. 

A further slide shows a set of centre punches, some of which are 
accurately pointed and others in which the poin:s are either dull 
or bent. The holes made by these punches are also shown, from 
which it is easily seen how the accuracy of the work is affected by 
a badly ground or worn punch. 

Other slides show work bruised by dogs, twist drills bent by the 
same means, and also the effect of dirt on the drill. This photo- 
graph shows a shadow round the drill which indicates that it is 
running very considerably out of truth. 

Two slides are used to show the time often wasted by youths 
and workmen in looking for tools. In one of these slides, which is 
reproduced on p. 577, & plan of & corner of the machine shop is 
shown, and it is supposed that the workman in charge of the lathe 
at X“ has lost his wrench. The dotted line is intended to show 
the footprints made by the man in trying to find the wrench. His 
path round the various machines in the shop can be easily traced. 

To contrast with this, another slide is shown in which the wrench 
is attached by а small chain to the lathe во that it will not walk 
away. 

Many other illustrations are given, but the above will be sufficient 
to indicate the chief purport of the slides which, although drawn up 
for the benefit of Japanese workmen, contain lessons which may 
. very well be taken to heart by young workmen in this country. 


Society of Engineers,—By kind permission of the 
Admiral Superintendent Vice-Admiral G. A. Giffard, C. M. G., 
a party of about 40 menfbers and friends of this society paid a 
visit to Chatham Dockyard on September 25th. The party was 
under the leadership of Mr. J. W. Wilson, the president-elect of 
the society, and of Mr. A. 8. E. Ackermann, the newly-appointed 
secretary. Before the lunch interval in the middle of the day, the 
departments visited were chiefly electrical. The inspection was pre- 
faced with a description of the various safety devices in use in the 
firing of big guns which ensure that the circuit cannot be completed 
until after the breech block is properly home, followed with a 
demonstration of the hardening of tool steel by a method described 
at the New York meeting of the Iron and Steel Institute about two 
years ago. The tool is held with its point immersed in a bath of 
potassium carbonate and water, and a direct current is passed from 
the tool to the bath. The tip becomes heated, current ie switched 
off, and the tool is quenched at the critical moment. Next followed 
a demonstration of the softening of the case-hardened surface 
of armour plates by a low-voltage alternating current passing 
between two copper terminals pressed against its surface. Pro- 
ceeding through the electrical repairing shop (where evidence 
existed that most of the repairs were being executed upon motors 
of ancient patterna) a visit was paid to the generating station. 
This bears a close resemblance to that at Portsmouth Dockyard. 
Seven 500-x w. 440-volt p.c. shunt-wound Bruce Peebles generators 
are direct coupled to Belliss & Morcom engines. The various 
motors are connected across the outers of а three-wire network, 
lamps being connected between the middle and outer wires. 
Motor-driven balancer sets and boosters are provided. Steam 
is generated in dry-back marine boilers, with Bennis stokers, and a 
McPhail & Simpson independently fired superheater is provided 
as well as Weir feed pumps. The coal-handling and weighing 
apparatus is of the best modern description. | 

The afternoon's visits commenced with a tour through the 
“fine collection” (our guide’s appellation) of machinery in the 
machine shops. They are electrically driven it is true, but we have 
never seen the electrical operation of machine shops undertaken in 
such a half-hearted way, or group-driving carried out with a 
greater elaboration of superfluous shafting and labyrinths of 
belting. Thereafter followed visits to foundries, pumping stations, 
and so forth, winding up witha battleship. The party divided, some 
going to H.M.S. Black Prince and some to H. M. S. Swiftsure. 
After a warm, but interesting day, the party returned to town. 


Co-operation between Manufacturers.—Bearing on 
the question of co-operation, a subject which has been much to the 
front of late, an article appears in the August issue of Cassirr's 
Magazine, by J. F. Gairns, entitled “ Working Agreements between 
Manufacturers.” The author considers that the day of the small 
manufacturer as а prominent feature of industry passed away with 
the nineteenth century, the present century being characterised by 
combinations of what were previously independent firms into 
groups or “combines” for the purpose of cheapening production 
and for mutual protection. In the case of a "combine" 
there is usually now a single controlling central body, which 
has the power of over-ruling the individual controlling bodies. 
Any agreements entered into between such combining firms or 
companies are, therefore, more in the nature of working arrange- 
ments between the components of a complete concern rather than 
arrangements between independent firms: 

Between independent firms, however, working arrangements may 
be arrived at to control the prices of products, or to limit the 
operations of individual firms, such, for instance, as the limiting of 
one firm to supplying the raw, or partially prepared, material to 
other works, where the finished product is turned out. Other 
мое оа for the ptrpose 61 pe large orders to be taken 
which are beyótid the capacity of а single firm. Agrébrhetits ate 


aometimes made between two or more firms for the purpose of com- 
petition with trade rivals. These various arrangements are dis- 
cussed by the author, who points out that under a system of com- 
bination, firms which are separated geographically by long distances, 
but are producing similar articles, can reduce the expenses of 
travellers, showrooms, branch offices, &c., by arranging to supply 
only within a given radius of their own works, inquiries from 
other localities being executed by the combiniug firm in that 
locality on behalf of the firm to whom the inquiry bas been directly 
sent. 

In some industries it is only the large firms that can carry out the 
eomplete manufacture of the finished article. An instan:e of this 
ie provided in the organ building trade, where agreemepte are made 
with firms concerned with sectional manufacture to eupply their 
productions to other firms, which carry the manufacture a farther 
step, or to a firm selling the finished article. Thus it is said that 
many firms who supply organs are little more than organ builders 
and tuners, such parts as keyboards, cases, bellows, wood pipes, 
metal pipes, mechanism, pedal boards, leathers, pallets, and almost 
all the individual parts being obtained from smaller manufacturers, 
each specialising in one or two of the items. 

Touching on the question of large orders, it is pointed out that 
sometimes these are beyond the capacity of any but the very largest 
firms; or, in other cases, the conditions of payment are such that 
smaller firms cannot very well undertake them. It is suggested 
that a convenient way of overcoming these difficulties is for a syndi- 
cate of firms to combine for the purpose of obtaining larger orders 
than they can deal with individually, such firms dividing the work, 
expense and profit by some suitable arrangement. In such cases, 
one firm or person generally represents the syndicate for the 
obtaining and execution of the work. It is argued that such 
mutual arrangements as are described would be an effective answer 
to the pressure of capital, trasts and combines, which form a 
growing feature of our present-day manufacturing industry. 


, 

Electricity and Blast-Furnace Gases in Austria. 
—Among the papers of immediate local interest presented to the 
Iron and Steel Institute at their Vienna meeting was that by 
Wilhelm Kestranek on The Austrian Iron Industry during the 
Last Twenty-Five Years" From it we abstract the following 
notes :— 

Visitors would find everywhere the most extensive application of 
electricity, mostly in conjunction with blast-furnace gas engines, 
and also coke oven gas engines for the generation of power, and, as 
an example, in Witkowitz a plant of this description of 5,700 horse- 
power exists. 

It should here be noted that at the Austrian blast-furnaces which 
yield 790,000 cubic metres of gas per hour, £63,000 cnbic metres are 
used for blast-heating, so that 527,000 cubic metres are available. 
Of this quantity at the present time 358,000 cubic metres, or 68 per 
cent., are utilised for boiler-heating, and 34,000 cubic metres, or 6:5 
per cent., representing 12,000 horse-power in gas engines, whilet the 
remainder of the gas is used partly for ore roasting or in drying 
kilns, and partly drawn off unutillised. The Bohmische Montan- 
gesellschaft, which at present is utilising blast-furnace waste gases 
on the moet extensive scale, utilises 23 per cent. of the available gas 
in gas engines. 

In the Austrian coke works, the coke ovens yield 86,000 cubic 
metres of gas per hour, of which quantity the coke ovens themselves 
&bsorb 62,000 cubic metres, 80 that 24,000 cubic metres are available. 
Of this quantity 5,700 cubic metres, or 24 per cent., are utilised in 
gas engines, whilst the remainder is used for boiler-heating. 

The most complete application of electricity to the driving of 
rolling milla was shown to the members in Teschen, where not only 
the finishing, intermediate, and roughing trains, but also the 
reversing rolling mills are driven by electric motors. As early as 
1897, in Servola, Trieste, the Krainische Industrie-Gesellschaft at 
their blast-furnace plant installed an electric ship-loading crane to 
serve a blast-furnace with a daily output of 250 tons. 

The Austrian steel works engaged in the manufacture of alloy 
steels of great value, specially tool steel, have aleo lately adopted 
the new electric processes. Thus the Poldihutte have adopted the 
Kjellin process, the firm Gebrüder Bohler & Co. are introducing the 
Ch. A. Keller electric arc process, and the new Styrian cast-steel 
works of Danner & Co. employ the Heroult process; the Karntner- 
ische Eisen- und Stahlwerke have also decided to adopt the Heroult 
process at their works in Ferlach. 


Conciliation in Trade Disputes.—The sixth report 
of the Board of Trade on the proceedings under the Conciliation 
(Trade Disputes) Act, 1896, has been issued, dealing with the two 
years ended with June 30th, 1907. The number of cases concerned 
was 51, of which 45 were settled under the Act, as compared with 
27 and 24 in the two preceding years respectively. Only two or 
three cases referred to are of electrical interest. In the first 
instance, the report refers to the strike in September, 1906, of the 
bodymakers, finishers and painters at the Loughborough Works of 
t.e Brush Co. It is mentioned that the conference held between 
the parties did not result in a settlement of the dispute, and that 
the men on strike have been replaced by others. The second case 
relates to the Manchester tramway men and the payment for 
Sunday labour. It appears that a joint application was made to 
the Board of Trade in April, 1906, by the Tramways Coinmittee of 
the Manchester Corporation and their employés (represented by the 
Amalgamated Association of Tramway and Vehicle Workers) for 
the appointment of an arbitrator to settle the difference.  'The 
question sübmitted to drbitration was as to whether the drivers, 
guards, time-keepers and inspectors were reasonably entitled to 
payment of time atid a halt for all Sunday labour, having regard 
(1) to, thé cónceseiohs gihiited by the Cominitive in the pat (9) 
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to the existing wages and working conditions as compared with 
those obtaining on other tram ways; and (3) to such other facts and 
arguments as might be put forward by either party in support of 
or against the proposal. The Board of Trade appointed Mr. G. R. 
Askwith to act as arbitrator. The decision arrived at by him was 
that if the concession asked for was granted, not only would a 
heavy charge be entailed upon the ratepayers, but also the 
employés, in addition to the present high rates of wa ев 
paid to them, and the previous concessions granted to them 
from time to time, would receive a benefit out of the 
undertaking quite out of proportion to that to which 
they were reasonably entitled. The arbitrator consequently 
awarded and declared that the claim, unless the rates of wages and 
working conditions were revised, could not justifiably be granted, 
bowever desirable it might be on general principles, that facilities 
should be afforded for releasing employés from work on Sundays. 
In connection with the strike last January at certain London music 
halls, the final award of Mr. Askwith fixed 30s. per week as the 
minimum wages for electricians (switchboard attendants). At the 
same time, the arbitrator stated that the variety in the extent of 
electrical knowledge and skill in dealing with electrical appliances 
required for different theatres of varieties is so large that no 
dividing line between electricians (qualified switchboard atten- 
dants) and electricians paid under the title of chief electricians ” 
or master electricians " can be fixed for the purpose of gradation 
of minimum wage, and in his opinion no minimum wage for such 
chief or master electricians is required. The report further shows 
that a conciliation board exists at Birmingham between the Gas 
and Electric Light Fittings Employers’ Association and the Master 
Brassfounders' Association and the National Society of Amal- 

ated Braseworkers. An extract from the agreement provides 
that should the two secretaries declare a question contentious, only 
an equa! number shall take part in the voting. Any matter which 
cannot be amicably settled by the board is to be referred to the 
Board of Trade, to be dealt with under the Conciliation Act. A 
conciliation board also exists in connection with the Huddersfield 
Corporation Tramways. One of the rules (No. 12) provides that 
the board shall elect as president an independent person from out- 
side, but failing election by the unanimous vote of the members of 
the board, the Board of Trade is to be asked to nominate a 
president, whose nomination shall, however, be subject to confirma- 
tion by a majority of the board. 


The “Electrical World's" House-Warming.—Our 
esteemed contemporary, the Electrical World, has recently moved 
into new quarters, and now occupies a building specially erected 
for this and the other journals published from the same office. The 
stracture, which is called the Thirty-Ninth Street Building, is of 
reinforced concrete, with a frontage of 126 ft, and consists of 
11 floors and a basement. High-speed electric. elevators are 
installed, which with the lighting and power installation are sup- 
plied with electricity from the street mains. A large printing 
plant is being put in, and will occupy three floors. Not far away 
is the new Engineering Societies Building, and the General Post- 
Office, from which our contemporary has never strayed far. The 
Electrical World first appeared as T'he Operator in 1874, and is, next 
to ourselves, the oldest electrical journal continuously published. 
We extend our hearty congratulations to our con/réres on their 
house-warming. 


Arc Light Burns.—A great fuss has been made in some 
of the daily papers about an incident which recently took place at 
Portsmouth. The torpedo lieutenant of H.M.S. Berwick, Mr. N. F. 
Usborne, undertook to bore a hole in a turret with the electric arc, 
the matter being very urgent. Naturally, a good many of the 
officers and crew had a look at the unusual sight, and many of them, 
including Lieut. Usborne (who wore goggles), afterwards suffered 
severely from the usual effects of arc light burns, the skin peeling 
from their faces and their sight being temporarily lost. Evidently 
the phenomena were new to the correspondent who originated the 
story, for he dressed the incident in a garb of mystery, and belauded 
the ingenuity of the lieutenant. He may be interested to learn 
that the results which have astonished him are a matter of common 
knowledge to electrical men. Arc welding should never be carried 
on without metallic or other opaque shields over all exposed parts 
of the skin of the operator. 


Warning.—Electrical men in London should be on their 
guard lest they should be imposed upon by a man of about 40 years 
of age, who is representing himself as having returned to this 
country in ill-health and need after 15 years’ residence in Canada 
as an employé with an electrical undertaking in Montreal. He 
states that his case has been taken up by the Institution of Elec- 
trical Engineers, which is allowing him 5s. per week out of the 
Benevolent Fund, and that others in electrical circles are moving 
in his behalf. He asks for some joint action to be taken in order 
that he may be admitted as an in-patient in one of the Hospitals 
for Consumptives, and ends by asking for “ milk,” he having to 
take во many pints a day. Since hie call at the ELECTRICAL 
Revrew office, we have ascertained that so fat as the Institution of 
Electrical Engineers’ knowledge. of, and allowance to, bim is con- 
cerned, the story is nothing but a fabrication, and other gentlemen 
whom he named as taking an intefest in the matter have denied 
any knowledge whatever of the man, Verb. sat. sap. 


Electric Power and Works Employment.—In the 
course of а speech to his shareholders last week, Mr. Whitelaw, 
chairman of the Highland Railway Co., said that during the half- 
year, in consequence of having introduced electrical power into 
the more extensive portion of their workshops, they anticipated 


that they would not be compelled to put their workmen upon 
halftime this year. They hoped to be able to employ them 
in the shops full time. We are enabled to do that chiefly ftom 
this fact: Having got electrical power, there is no wastage of 
power to put the works on a half-day on Saturday. When you had 
to get up steam there was a considerable amount of power left over 
when tbe men ceased work in the middle of the short day. We 
used to have all the expense of getting up power and only got a 
half-day’s work. This year as the men leave the shops the elec- 
trical power will be turned off, aud so there will be a considerable 
saving. By this organisation, which we have developed during the 
last six months, we anticipate we shall be able to maintain the full 
term in our workshops in Inverness this year." 

The installation referred to is of 170 m.P. The motors were 
supplied Messrs. Electromotors, Ltd., and Messrs. Bruce Peebles 
and Co., Ltd. The installation was carried out by the North of 
Scotland Electric Light and Power Co., Ltd., from whom the 
supply of power is also obtained. 


Carborundum Rectifier.—In a paper published in the 
Physical Review, Mr. G. W. Pierce describes experiments on the 
power of carborundum to rectify alternating currents, due to the 
fact that it conducts much better in one direction than in the 
other. With a pressure of 30 volts, the current produced in one 
direction wae 4,000 times as great as the curreat in the opposite 
direction. Using this property, D.c. measuring instrumente may be 
adapted to measure alternating currents. 


Institution of Electrical Engineers (Cape Town 
Section).—Mr. J. P. Edwards, M. I. E. E., chief engineer to the 
General Post Office, delivered his presidential address at the meet- 
ing of this Section held recently at the South African College. Mr. 
Edwards reviewed the work done by the Section during the year, 
when seven papers were produced. With the object of protecting 
the public, a Bill was drawn up for presentation to Parliament, whereby 
a Board of Civil, Mechanical, and Electrical Engineers would be 
created, having powers to examine into the qualifications of all 
engineers desirous of practising in the Colony, and issuing 
licences to those competent in the various branches of the pro- 
fession. In this way, it was felt that tne public would be protected 
from embarking in schemes which were not financially and 
technically sound, whilst dangers to life and limb, as well as dangers 
from fire, would be safeguarded as far as possible. It was to be 
regretted that the Government found itself unable to bring forward 
the measure this session. An Advisory Board should, however, be 
established, which would exercise functions analogous to those of 
the Local Government Board at home in dealing with municipal 
loans, &c. Mr. Edwarde then proceeded to review the position of 
the electrical industry in South Africa to-day, and its recent 
advances. Having described the Johannesburg electric lighting end 
tramway undertaking, he gave some of the reasons that led to the 
failure of the generating plant, one of the most expensive and 
deplorable failures of recent times. It was, he said, to be most 


. keenly regretted that at the present time, when depression reigns 


supreme, this serious calamity should befall the most important 
town in the country. Having referred to the Victoria Falls scheme 
of electric transmission, which appeals to one chiefly as a daring 
conception, and contrasted it with the practical results at Niagara, 
the lecturer passed to the recent installations of lighting and power 
at Indwe, at Port Elizabeth, and at Muizenberg, giving interesting 
details of each. He then proceeded to speak of the recent improve- 
ments in incandescent lamps. Coming to telegraphs and telephones, 
Mr. Edwards stated that at the end of last year the Colony had 
8,200 miles of line and 32,000 miles of wire installec, excluding 
74 miles of cable, whilst 5,500 miles of wire are installed for the 
telephone system. He stated that whilst simplex working is used 
on branch telegraph lines, for the main lines duplex and quadruplex 
are necessary, and Wheatstone automatic working for news telegrams. 
In view of the progress that has already been made, it is anticipated 
that with improved apparatus and methods, it will be ultimately 
possible to transmit telephonic messages over these same lines 
simultaneously. 

A vote of thanks was proposed by Mr. Giles, and seconded by 
Prof. Bohle. 


Electric Shock Fatalities.—4AÀ Calcutta newspaper 
reports that a young Hindu student named Radha Benooe Neogy, 
of Raja Rajbullab Street, who was in the habit of carrying out 
sundry electrical experiments in his house, left home about 
11 p.m. and threw a piece of copper wire over the tramway 
electrical overhead wire, in Upper Chitpur Road, ‘‘to study the 
effect.” Seeing that the contact of the two wires had produced 
Sparks of fire, and fearing serious developments, he ran away. 
Shortly after,two Hindu women passing that way came in contact 
with one end of the loose copper wire which was trailing the 
ground, and were so severely injured from the shock as to necessi- 
tate their removal to the Mayo Hospital, where one of them died. 
The other woman is still detained under treatment. A charge of 
causing death by a rash act has been entered against the student, 
who is awaiting trial.” 

At the Old Park Works of the Patent Shaft and Axletree Co., 
Wednesbury, John Brennen, a blacksmith, of Hart's Hill, Dudley, 
received a fatal electric shock while cutiing a piece of ігор with an 
electric saw. Two other men were also injured, and one (Thos. 
Costello) was removed in a serious condition. 


Electric Horticulture.—Mr. В. Н. Thwaite has sub- 
mitted to the Royal Horticultural Society a report on the progress 
made with his electric system of culture at the Royal Botanic 
Gardens. The results obtained during the firs& month, using 
electric light only, are considered satisfactory. 
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Liverpool and District Electrical Association.— 
The first social in connection with the above Association was held 
at the Queen's Café, Victoria Street, Liverpool, on Saturday, 
September 28th, the chair being taken by Mr. Myer. An excellent 
musical programme was rendered. There was a suitable interval 
for social intercourse. Mr. Samuel Frith, the hon. secretary and 
treasurer, then addressed the meeting as to the objects of the 
Association, and stated that all persons interested in electricity 
were eligible as members. Those present were invited to accom- 
pany the Association on its visit to the Widnes and Runcorn trans- 
porter bridge and power station on Saturday, October 5th, per 
3.35 p.m. train from Lime Street. 


Blackpool Electricity Works Extension. — On 
Tuesday last the formal inauguration took place of the sixth exten- 
sion of the generating plant in the Corporation electricity works. 
The chairman of the Electricity and Tramways Committee, 
Alderman J. Brodie, gave a brief historical account of the under- 
taking, and was followed by the vice-chairman, Alderman J. Grime, 
and Mr. Pearson, who was the first chairman of the Electricity 
Committee in 1891; since 1893, when it was opened, the station 
has been entirely transformed, the original small rope-driven sets 
having been replaced by modern plant. ‘The present extension 
consists of a Willans & Robinson turbine, coupled to a Dick, Kerr 
alternator for lighting, and a Brown, Boveri dynamo for traction, 
this arrangement having been adopted on the recommendation of 
Mr. Charles Furness, borough electrical] aud tramways engineer. 
The new set was started by the Mayor, Mr. S. Hill, who was pre- 
sented with a gold key to open the lock and chain which held the 
stop valve closed by Mr. Mayhew, on behalf of the contractors. The 
Mayor closed the tield switches of both generators, and in a few 
minutes these were carrying the whole of the lighting and tram- 
way load, the rest of the generating plant being shut down. The 
ceremony was entirely satisfactory and successful. In our next 
issue we shall give further particulars and an illustration of the 
new plant. | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnzoTBICAL RNVIRw posted as to their movements. 


Central Station Officials,—4According to the Susser 
Daily News, owing to the death of the superintendent of the 
Southwick power station of the Brighton Corporation electricity 
undertaking, the staff is being re-arranged. The Lighting Com- 
mittee will ask the Town Council’s sanction to the appointment of 
MR. CLAUGHTON, assistant superintendent, to the vacant post, his 
salary to be increased from £234 to £260. It is not proposed to 
fill his place, but three shift engineers are each to have their 
salaries raised from £2 108. tu £2 15s. a week. 

Mr. CHARLES D. Burner, electrical engineer, and MR. G. G. 
SCURFIELD, assistant electrical engineer, to the Carlisle Corporation, 
have sent in their resignations, which the Electricity Committee 
has accepted. We are informed that Mr. Burnet's resignation is 
not to take effect until March next. 

Mr. W. B. TURNER, who, as previously stated, has resigned his 
position at the electricity works, High Wycombe, was last week 
presented by the staff "апа employés of the company with a 
mahogany case containing a solid brass rolling parallel, together 
with an illuminated address signed by the subscribers. Mr. J. H. 
Hopason, senior shift engineer at the Electricity Works, High 
Wycombe, has been promoted to the post of chief assistant. 

Mr. J. EDGAR, late of Edinburgh, has been appointed mains 
superintendent at the Corporation Electricity Works, South 
Shields. 

The following changes have taken place in the Hanley Corpora- 
tion Electricity Department: — MR. E. Forp, accounts and corres- 
vondence clerk, has been appointed toa similar position in the West 
Ham Corporation electricity offices. Mn. S. G. Marston, senior 
charge engineer, has been promoted to the position of mains 
superintendent. Mn. J. E. BRIDGMAN, charge engineer, of Staly- 
bridge, has been appointed charge engineer at Hanley. 

Mr. J. R. WILSON, of Heston and Isleworth's Electricity Works, 
Hounslow, was last week appointed second engineer-in-charge at 
the Ilford U.D.O. Electricity Works at a commencing salary of £120, 
rising to £150 per annum. 

At a gathering of the staff of the Glasgow Corporation Electricity 


Department (Port Dundas station), MB. A. L. BALTON was presented : 


with a marble time-piece on the occasion of his marriage. Mr, 
R. W. Paterson, resident engineer, presided and made the pre- 
sentation. 

General.—Mr. А. Н. SraxLEVY has been appointed 
general manager of the Metropolitan District Railway Co. in place 
of Mr. Collinson, who has resigned. Mr. Stanley commenced his 
dutics on September 26th. | 

Мв. К. Borrase MarTHEWS now has an office at 1, Victoria 
Street, Westminster, S. W., as well as at Swansea. 

It is announced that Cor. J. J. MELLOR, one of the directors and 
formerly chairman of the Metropolitan Railway Co., has resigned 
his seat owing to continued ill-health. Mr. THOMAS PARKER, who 
is at present consulting engineer to the company, has’ been elected 
to & seat on the board. 

Мв. C. E. VorMEISTeR, A. M. I. E. E, of the Eccles Corporation 
electricity statf, has been appointed instrument maker and lecturer 
in electric wiring and fitting at the Royal Technical Institute 
Balford. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Consolidated Supply Co., Ltd. (London) (85,838).—Issue on 
September 11th of £970 5 per cent. debentures, part of series created July 18th, 
1906, to secure £15,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series: £12,725. 


Maxim Electrical Co., Ltd. (London) (84,426). — Issue on 
September llth of £2,000 5 per cent. debentures, part of series created by reso- 
lutions of May 16th and November 29th, 1906, to secure £15,000, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. Notrustees. Previouslv issued of same series: £12,200. 


A. B. P. Accumulator Co.. Ltd. (Stockton-on-Tees) (in 
liquidation) (76.438). — A memorandum of satisfaction to the extent of 
£1,545 10s. 7d. of first mortgage debentures, dated March 20th, 1908, securing 
£7,500, has been registered. 


General Electric Co., Ltd. (67,307).—This company's annual 
return was filed on August 140, when 25,000 preference and 34,587 
ordinary shares had been taken up out of & nominal capital of £800,000 in 40,000 
preference and 40,000 ordinary shares of £10 each. £10 per share has been 
called up on 18,000 preference and 9,587:ordinary, and £275,870 has been paid. 
£320,000 is considered as paid on 7,000 preference and 25,000 ordinary. Mortgages 
and charges: £200,000. 


United River Plate Telephone Co., Ltd. (23,654).—This 
company's annual return was filed on August 14th, when 100,000 ordinary and 
10,000 preference shares had been taken up outof & nominal capital of £1,000,000 
in 100,000 ordinary 10,000 preference and 60,000 unclassifled shares of £5 each. 
£5 per share has been called up on 84,000 ordinary and 40,000 preference, result- 
ing in the receipt of £620,000. 650,000 is considered as paid on 16,000 shares. 
Mortgages and charges: £300,000. 


Electric Supply Corporation, Ltd. (52,036).—This company's 
annual return was filed on August 27th, when 42,000 shares had been taken u 
out of nominal capital of £250,000 in £5 shares; 45 рег share has been calle 
np оп 35,000, resulting in the receipt of £174,990; £10 remains in arrears; 
£35,000 is considered as paid on 7,000. Mortgages and charges: £54,955. 


Neware Lamp Syndicate, Ltd. (9°.801).—This company’s 
statutory report, filed September 9th, shows 5,107 shares taken up out of a 
nominal capital of £6,000 in £1 shares. EI per share has been called up on 
1.107, and £1,107 has been received. 4,000 shares are considered as fully paid. 
No mortgages or charges registered. 


Crompton & Co., Ltd. (27,200).—This company’s annual 
return was filed on August 18th, when 85,000 shares had been taken up out of a 
nominal capital of £300,000 in 100,000 shares of £3 each. 4249, 000 has been paid 
оп 83,000 shares, and 40, (oO is considered as paid on 2,000. Mortgages and 
charges: £100,000. 


Martin & Jellicoe, Ltd. (electrical engineers, London), 
(94,313).—-Issue on September 13th of £1,000 5 per cent. debentures, part of series 
created same date to secure £10,000, charged on the company's property, 
present and future, including uncalled capital. No trustees. 


Aluminium Corporation, Ltd. (92,846).—This company’s 
statutory report, made up to July 23rd (filed July 26th), shows 250,007 participat- 
ing preference, and 56,520 ordinary shares taken up out of a nominal capital of 
£500,000 in 410,000 participating preference, and &0,000 ordinary shares of £1 
each. The ordinary shares are credited as fully paid, and the preference are 
payable wholly in cash, £121,289 168. having been received in respect thereof 
up to the date of the report. A list of allotments made up to July gist 
shows a further issue of 700 shares (class not stated), credited as fully paid. No 
mortgages or charges registered, 


Electrical Power Storage Co., Ltd. (30,313).—This company's 
annual return was filed on July 81st, when 18,592 ordinary and 66 founders’ 
shares had been taken up out of a nominal capital of £100,500 in 20,000 ordina 
and 100 founders’ shares of £5 each. £5 per share has been called up on 
founders’, and £4 per share on 3,182 ordinary, resulting in the receipt of 
413.332 5s. 1d., including 4474 5s. 14. paid on four founders’ and 405 ordinary 
shares forfeited. £77,300 is considered as paid on 15,460 ordinary shares. 
Mortgages and charges: £10,000. 


Edmundson’s Electricity Corporation, Ltd. (52,013).—This 
company's annual return was filed on September 16th, when the entire capital 
of £800,000 in 40,000 ordinarv and 80,000 preference shares of £5 each had n 
taken up. £784,000 has been paid on 146,800 shares and £66,000 is considered 
as paid on 13,200. Mortgages and charges: £436,000. 


Electric Construction Ce., Ltd. (39,292).— This company’s 
annual return was filed on August th, when 81,390 preference and 112,100 
ordinary shares had been taken up out of a nominal capital of £400,000 in 50,000 
preference and 150,000 ordinary shares of £2each. £40,690 has been paid on 
18,245 preference and 2,100 ordinary, and £246,290 is considered as paid on 
13,145 preference and 110,000 ordinary. Mortgages and charges: £250,000. 


H. R. Jones, Wilson & Co., Ltd. (electrical engineers, 
Liverpool) (94,283).— Particulars of £500 debentures, created by resolution, of 
September 9th, 1907, have been filed pursuant to Section 14 (4) of the Companies’ 
Act, 1900. Property charged: The company's undertaking and property, 
present and future, including uncalled capital. No trustees. 


D. Santoni & Co. (1906), Ltd. (electrical engineers, London) 
(89,277).—A second debenture, dated September 8rd, 1907, to secure £880, 
charged on the company's undertaking and „property present and future, 
including uncalled oapital, has been registered. Ho der: R. C. Power, 86, 
Museum Chambers, Bury Street, Bloomsbury, W.C. 


СІТҮ NOTES. 


Willans & Robinson, Ltd. 


THE directors in their report for the half-year ended June 30th, 
1907, state that after the necessary adjustments involved in the 
recent reduction of capital, and after writing off the sum of £6,467 
as depreciation (at Rugby), a profit of £18,275 is shown for Rugby, 
reducible by a loss of £2,234 at Queen's Ferry. The net profit is, 
therefore, £16,042, out of which the directors propose that divi- 
dends be paid at the rate of 6 per cent. per annum upon the 
preference shares, absorbing £10,000, and 10 per cent. per annum 
upon the ordinary shares (equal to 2 per cent. upon the original 
value), absorbing £3,333, and that the balance of £2,708 be carried 
forward, The premises and plant at Queen's Perry having been 
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recently written down so heavily, further depreciation is for the 
present unnecessary. The remaining loss, £2,234 for the half-year, 
is less than Queen's Ferry’s contribution to the two items 9f deben- 
ture interest and directors remuneration, and there can, therefore, 
be no question that it is more profitable to keep the works open 
and employed, even upon the present inadequate scale, than to 
close them. | i 

The meeting is to be held at Cannon Street Hotel on Wednesday, 
October 9th. 


British Thomson-Houston Co., Ltd. 


Tux report for the year ended March 31st last (which is published 
in the Financial Times), states that during the period under 
review the company has contracted to supply to the Metropolitan 
Railway Co. 10 electric locomotives and the electrical equipment 
for several trains, most of which have since been delivered. The 
electrical equipments for heavy traction work heretofore supplied 
to various railway companies continue to give complete satisfaction, 
including the equipments used on the system of tube railways 
operated by the Underground Electric Railways Co., Ltd., all 
trains of which are equipped with the company’s apparatus. The 
company has sold a number of turbo-generators during the year, 
the largest single contract being with the Liverpool Corporation 
for three of 2,000 kw. each. During the period under review the 
company has disposed of a large amount of securities and reduced 
proportionately its liabilities. The net amount realised by the 
ssle of securities (after taking into consideration some additional 
shares acquired during the year) was £136,727, and the entire 
proceeds were used to reduce the company’s indebtedness. This 
leaves the debentures and shares owned at March 31st, 1907, at 
£105,801, and also £54,600 in shares in a patent owning company, 
or a net reduction during the year in all securities of a little over 
£111,000. The trading profit for the year, after deducting general 
and technical expenses, discounts, debenture and other interest, 
amounts to £14,994. The amount carried forward from March 3186, 
1906, was £4,124, making a total available profit of £19,119. The 
whole of this profit, with the exception of £1,071 carried forward, 
has been applied to various depreciations. On the balance-sheet 
of last year the balance of the excess cost of manufacturing incident 
to the establishment of the manufacturing business of the company 
amounted to £31,707 (£36,000 having been previously written off). 
Nothing was added to this account during the year, and the directors 
have decided to write off a further sum of £15,000, leaving a 
balance of £16,707, from which further sums will be written off 
from time to time until finally disposed of. The directors have 
resolved to depreciate apparatus, meters, supplies and special 
tools, &c., necessary for their production, by a much larger sum 
than heretofore, appropriating for the purpose this year £29,642. 
To take care of these heavy depreciations it has been decided to 
make use of the premium reserve account of £40,000. 


Yorkshire Electric Power Co.—The half-yearly meet- . 


ing of this company was held on Tuesday, at Leeds, Mr. A. G. 
Lupton presiding. The chairman, in moving the adoption of the 
report (see ELECTRICAL Review, Sept. 6th, page 391), pointed out 
that the generation, distribution, management and general 
expenses exceeded the total receipts by £403, which debit was 
increased to £1,211 by interest on mortgages during the half-year. 
The increase of consumption was 850 Kw. as against 445. The 
company had arranged with the Corporation of Brighouse to give 
it a supply for lighting, power and tramway purposes, and had 
also completed an agreement with the British Carbide Factories, 
Ltd., who had leased a part of the site at Thornhill, and were now. 
proceeding to erect buildings, to be ready by the end of the year, 
in which they would manufacture calcium carbide on a large scale. 
The Carbide Co. had contracted to take a yearly supply equal to 
three times the present rate of sale. It was being realised that 
electro-chemical and electro-thermal processes, such as the manu- 
facture of aluminium, &c., could be carried out as cheaply in 
England as abroad, and there would be a continued development 
of such industries in the company's area. 


Folkestone Electricity Supply Co., Ltd.— The 
directors bave declared an interim dividend of 2 per cent. on 
account of the year 1907. 


South Metropolitan Electric Light and Power Co., 
Lta.—The warrants for the payment of interest for the six mcnths 
to October 1st, 1907, on 44 per cent. first mortgage debenture stock 
have been posted. | 


Babcock & Wilcox, Ltd.—An interim dividend on the 


ordinary shares of Is. 74d. per share has been declared. 


Sir W. G. Armstrong, Whitworth & Co., Ltd.— 
The directors have declared an interim dividend of 10 per cent. 
per annum on the ordinary shares, 


Shawinigan Water and Power Co.—A dividend at 
the rate of 4 per cent. per annum has been declared for the quarter 
ending September 30th. According to our financial contemporaries, 
the earnings for August were $52,675, being an annual rate of 
revenue of $632,100. This revenue will soon be considerably 
augmented by the operation of several new important contracts for 
the sale of power. A contract for a total of 3,260 н.р. at $19 per E. v. 
was recently closed with a substantial Montreal manufacturing 


concern, the proceeds of which will be entirely net revenue, as the 
company will not be involved in any additional expense thereby, 
and notification has been received in a letter from the vice-president 
of the company of the conclusion of a further contract for an 
additional 2,000 н.р. to the Montreal Light, Heat and Power Co. 
This will make a total of 18,000 н.р. delivered over the Island of 
Montreal, for which the company will be receiving over $275,000 
per year. 


Electrical Securities Trust, Ltd.—The report, which 
was submitted to the meeting held on Tuesday at Edinburgh, states 
that the tota] number of sbares allotted is 52,085, of which 51,578 
are allotted as fully paid. 10.000 have been allotted to the 
nominees of the Alliance Trust Co., Ltd., in consideration for its 
underwriting an issue of £100,000 of first mortgage debentures; 
38,078 have been allotted to Bruce Peebles & Co., Ltd., as part con- 
sideration for certain securities transferred by it to the company ; 
2,000 have been allotted to the Electric Conversion Syndicate, Ltd., 
as part consideration for certain securities transferred by it to the 
company, and 1,500 have been allotted to Arthur Elliott, of 4, 
Swanage Road, Southend-on-Sea, as consideration for certain 
securities transferred by him to the company. There has been 
paid in cash on each of the remaining 507 shares £1, making the 
total amount of the cash received by the company in respect of the 
shares issued wholly for cash £507. 


Bruce Peebles & Co., Ltd.—The financial dailies state 


that ina circular issued to the preference shareholders, the directors 
state that it is not intended to pay the interim dividend on these 
shares, which is usually distributed at this time. As shareholders 
are aware, however, there is a special reserve fund invested outside 
the business of the company for securing payment of the pre- 
ference dividends. The fund is more than sufficient to pay the 
whole of the current year's dividend, and the matter will fall to be 
dealt with when the annual accounts are completed in March or 
April next." 


Swansea Improvements and Tramways Co.. Ltd. 


por the half-year ended June 30th the gross receipts were 


£22,317, an increase of £613. After payment of debenture and 
other interest, and the amount payable to the Swansea Corporation 
in respect of the tramways and light railways leased, the net profit 
was £3,742, plus £2,000 brought forward. £1,000 is to be placed 
to reserve and depreciation fund, and the usual dividends paid on 
п 6 ре: cent. and 5 per cent. preference shares, carrying forward 

442. 

Mr. C. G. Tegetmeier presided at the half-yearly meeting of this 
company held at Donington House, Norfolk Street, W. C., on 
September 30th. Mr. W.G. Bond seconded the adoption of the 
report, and it was carried. 


Calcutta Electric Supply Corporation, Ltd.—The 
directors have declared an interim dividend on the paid-up share 
capital of the company for the half-year ended June 30th last at the 
rate of 64 per cent. per annum. The 1906 interim dividend was 
at the same rate. The dividend is payable on November 15th. 

The number of units delivered to consumers during the five 
weeks ended August 30th, 1907, were 760,558, compared with 
590,291 in the corresponding five weeks of 1906. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to: | 


Shanghai Electric Construction Co., Ltd.—32,000 shares of £10 each fully 
paid, Nos. 1 to 82,000. 


And to appoint a special settling day in :— 


Platinum Corporation, Ltd.—59,255 ordinary shares of £1 each 10s. paid, 
Nos. 1 to 59,255, and 36,944 deferred shares of 1з. each fully paid, Nos. 1 to 


unes Salak Rubber Co., Ltd.—41,000 shares of £1 each 10s. paid, Nos. 14,001 
to 55,000. 

Prospectuses.— Karak Rubber Co., Llil.— This company 
has been offering an issue of 21,500 £1 shares at par. 

The Banteng (Selangor) Rubber Estates, Ltd.—This company has 
been making an issue of 40,000 shares of £1 each, £30,000 being 
offered to the public. The company is to acquire the Banteng and 
Puchong Rubber Estates, Selangor (Malay States), comprising 1,904 
acres, of which 360 acres have been planted with Para rubber treés. 


Woking Electric Supply Co., Ltd.—Interim dividend 
at the rate of 5 per cent. per annum on the ordinary shares has 
been declared for the half-year to June 30th. This is the first 
dividend paid on the ordinary shares. 


Calcutta Tramways Co., Ltd.—The directors have 
declared an interim dividend of Зв. 6d. each on the ordinary shares 
(being at the rate of 7 per cent. per annum, free of income-tax) for 
the half-year ended June 30th, 1907. Last year the interim divi- 
dend was at the same rate. 


British Aluminium Co., Ltd.— The directors announce 
an interim dividend of 35 per cent. on account of the year 1907. 


Hove Electric Lighting Co., Ltd.—The directors have 
declared an interim dividend on the share capital at the rate of 
8 per cent. per annum for the half-year ended June 30th last, pay- 
able on October 15th. This is at the same rate as the interim 
dividend for 1906. 
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MARKET QUOTATIONS. 


Wednesday, October 2nd. 


Latest Fortnight’s 
CHEMICALS. ав. Price, Ino. or Dec, 
a Acid, H drochlorie ee ee per cwt, bJ- oo 
a „ Nitrio.. T sx „ рег wt. 23J. oe 
a ep Oxalio ee ee ee ee per ewt. 88/. oe 
a „ Bulphurio .. "E „ per owt. 5/6 ee 
а Ammoniac, Sal m . per owt. 42/- xs 
a Ammonia, Muriate (crystal) . per ton £83 10 ao 
а LI] [] ee ee ee per ton £30 ee 
a Bleaching powder ә ee ee рег ton £5 10 ve 
а Bisulphide of Carbon per ton 418 sx 
‘a Borax ee eo ee ee ee per ton £16 © oe 
a Copper Sulphate .. 2e ee per ton E24 5 41 15 dec. 
a Lead, Nitrate oe - per ton £32 £2 dec. 
a „ White Bugar.. .. es per ton £35 ee 
@ „ Peroxide x s . рег ton £32 và 
a Methylated Spirit ys .. per gal. 2/6 T 
a Potassium Bichromate, in casks per lb. Bad. ee 
a Potash, Caustic (76/80 %) per ton £20 ace 
а „ Chlorate... $5 ee per lb. вза. oe 
a js Perchlorate "n ee per lb. gd. 
a Potassium Cyanide 6% .. per lb. т. id. dec. 
a Shellac oe ee ee @e per owt, 220/- ee 
a Bulphate of Magnesia ee рег ton £4 10 oe 
«Bulphur, Sublimed Flowers  .. per ton £6 10 wa 
& » . Recovered es es per ton 665 10 ua 
a Е Lump m PM per ton £65 ee 
a Caustic (white 70% | .. per ton £10 15 ee 
a со ee oe ee per E p ee 
@ ysta 8 oe +» ee per ton oe 
a Sod jum Bichromate, casks ee рег lb, Bd. as 
a mm Cyanide (basis 100 96) ee per lb, 1d. urs 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton 215 
b - Wire, in ton lots .. рег ton £177 
b " Sheet, in ton lots .. per ton #163 
p Babbitt’s metal ingots .. .. рет ton &56 to £173 dec 
с Brass (rolled metal 2 to 12") basis per lb. ià. 
€. n be (brazed) ss por lb. 10d. i 
e n » (solid drawn). Ӯ. per lb. 844. os 
е T Wire, basis ee eo ee рег Ib. Pid. «e 
e Copper Tubes(brazed) .. ee per lb. 1024 m 
е v T solid drawn)  .. per lb. lid. a 
g Copper Bars (best selected). per ton £85 £8 dec. 
g Copper Sheet - oe .. рег ton £85 £3 dec. 
9 Rod ee oe ee ee per ton £85 £3 dec. 
€ „%  (Hleotrolytio) Bars per ton £70 £5 deo, 
б n " Bhee ee per ton £86 е9 
ё ae T] 0 ee per ton £74 £5 dec. 
е [T] ae H. O. Wire per lb. %а. jd. dec. 
f Bbonite Rod ee ee ee per 10. 8/8 M 
„ Gheet  .. oe oo per lb. 97 
n German Bilver Wire m ee per lb. 1/Ч 4d. dec. 
h Gutta-percha, fine ee ee per lb. 574 to 6/8 
h Indis-rubber, Para fine .. .. per lb. 4/4 to 4/5 dec. 
Iron, Charcoal Sheets ee рег ton ГАТ 
i „ Pig (Cleveland warrants) рег ton 52/45 2/13 dec. 
i „ Forgings, according to size per ton From £11 oe 
i „ Sorap, heavy in „ per ton 47/6 to 50J- vs 
i „ Wire, galvanised No.8 .. per ton £9 1K is 
g Lead, English Ingot өө ee per ton it As 15 | £1 inc. 
9 ^ T Sheet oe „ рег ton £21 17 6 £1 inq. 
т Manganin Wire No. 28 ee рет 1р. 87. T 
g Mercury се 82 es ee per bot, #776 . 9j6 ine. 
d Mica (in original oases) small .. per lb. 6d. to L- ЖА 
d un ae „u medium per lb, 9/8 to 4 ee 
" oe » large .. per lb. 4/6 to 8/6 ee 
p Phosphor Bronse, plain castings per 10, 1/24 to 1/4 ee 
p te rolled bars & per lb. 1/3} to 1/5 ee 
p " % Strip & sheet per lb. 1/5 to 1/7 ee 
o Platinum T eo ee рег os, 110/- E 
e Bilíoium Bronse Wire es per b. 111d. zd. dec. 
Steel, Magnet, aco'd'g to desc'p'n per ton 268 - 
T 18 n bars eo ee RIK *^ 240 ‚ же» 
g Tin, Blook (English) .. . per ton { 0 } £2 inc. 
п «4 Wire, Nos. 1 to 16 ee ee Der Ib. 2/1 14. dec. 
p White Anti-friction Metals— ` ` 
* White Ant" brand .. .. per ton £45 to #70 a 
k Zino, Sh't (Vieille Montagne bnd.) per ton £26 m 


| Quotations supplied by :— 


a G. Boor & Co. h Edward Till & Oo. 

b The British Aluminium Co, Ltd. 1 Bolling & Lowe, 

e Thos. Bolton & Sons, Lid. k Morrie Ashby, Led. ' 

^ F. Wiggins & Sone, m W. T. Glover & O^., Led. 

e “vadertck Gmith & Oo. в P. Ormiston & Sous. 

f ladis.Rubber, G. P. and Teleg, о Johnson, Matthey & Oo.. Lud. 
Works Oo., Ltd. р The Phosphor Bronse Oo., Ltd. 

g James & Shakespeare, 


Batu Tiga (Selangor) Rubber Co.—The directors 


have declared an interim dividend of 24 per cent. 


Anglo-Malay Rubber Co.—An interim dividend of 10 
per cent. per annum on account of 1907 working is payable on 
October 15th. 


Candle-Power Specifications.—In its latest call for 
tenders for incandescent lamps, the U. S. Government has adopted 
the mean spherical candle-power as a basis for rating efficienoy, 
the initial consumption being specified as 3°76 watts per M.S.C.P., 
corresponding to 3'1 watta per M.H.C.P. 


STOCKS AND SHARES. 


: Tuesday Evening. 


AFTER а spasm or two of strength within the last few weeks, 
markets are again relapsing into a dull condition of prices and 
business, which bodes little apparent good for the autumn. A 
number of new issues, including electrical varieties amongst them, 
are all ready for the public when the public appetite ahows signs of 
greater keenness than it displays at present. To all outward seeming, 
however, most of the prospectuses will have to bide in the promoters: 
pigeon-holes for some time longer. 

The railway imbroglio has fallen into a sort of transition stage, 
and some of the newspapers, as distinct from the rags, are rebuking 
railway directors for pursuing a policy of drift. Preparations аге 
afoot, however, on both sides for a struggle if the crisis should 
reach a stage more acute than now prevails. Railway securities 
certainly have got into tbe rut of drifting, so far as their prices are 
concerned, and a number of quotations have been lowered this 
week. Central Londons are very dull, the Deferred falling 2 to 
465, but no movement occurred in City and South or Great Northern 
and City issues. | 

Economies introduced into the Central London have already 
given rise to complaints from travellers with regard to overcrowd- 
ing, but the receipts of the line continue to be so unsatisfactory as 
to call for strict attention to the spending departments in every 
way consonant with the necessity for the retention and expansion 
of the tratlics. 

Metropolitan Consolidated at 38 is easier, but Districts kept firm 
at 114. 

Telegraph stocks have given way to a noticeable extent, upon the 
old, old fear of what the Marconi Company is going to do in the 
way of cutting out the senio» concerns when it begins business 
upon а commercial basis. This consummation, according to 
rumour, is on the point of being attained, and the message-rate of 
5d. a word for cables across the Atlantic is now announced. The 
Anglo-American Telegraph Company charges 1s. per word, and 
the company’s stocks have been severely dealt with during the last 
few days. Anglo B,“ the 6 per cent. Preferred stock, has fallen 
no less than 5 to 984; the Ordinary is 1 lowerand the Deferred the 
same. The comrany, of course, adopts a politely incredulous 
attitude with regard to its service being superseded by that of the 
Marconi Co., but stockholders had become uneasy and began to 
realise, so prices had to go down. 

Direct United States shares have fallen even more heavily, in 


proportion to their size, and the Eastern group did not escape the 


prevalent scare. Eastern Ordinary stock is 3 lower, and Eastern 
Extension shares are 15s. down, while Westerns show 5s. loss. 

Globe Telegraph and Trust Ordinary declined 10s., and the Pre- 
ference 5s., the shares being ex 28. and 3s. dividends respectively. 
The former movement may be taken as a fair indication of the 
investor’s nervousness on the point of wireless telegraphy's possible 
surcess in competing with the cable work. 

It seems rather an anti-climax to add that Marconi shares 
themselves have fallen. The price is about 19s. 6d., after having 
been 21s. 3d. bid. | 

Telephone issues are unchanged. There were a- few Anglo- 
Portuguese Telephone Ordinary on offer in the neighbourhood of 
228. 6d., but they soon found a buyer. It is not often that thé 
shares come to market at all; still less frequently at so low a price. 

Payments of the interim dividend on Bruce Peebles Preference 
shares has been postponed until the company's year closes. The 
company has a reserve fund hypothecated to the service of the 
Preference interest, and there is sufficient to its credit fur the whole 
year's dividend to be met. We believe shares have changed hands 
recently at 258. and 35s., although the Official List price was 
inaccurately retained at 34 to 4, which quotation has now been 
removed from the pages of the list, and none other subatituted 
BO far. | 

Electricity supply shares ате mostly either inanimate or lower. 
An exception is to be found in the Ordinary shares of the 
Metropolitan Electric, where 53. rise took the price to 54. St. 
James’s, however, are easier, and so are both kinds of Westminster 
Electric shares. London Electric Ordinary and Preference each 
fell z, but declines of similar amount in the case of Bromleys and 
Folkestones are due to the dividends deducted last week. There 
has been a useful lessening of the unduly wide margin between the 
buying and the selling prices of Bromptons. | 

Victoria Falls Power shares are quoted at nominally about 7s. 6d. 
discount. It is, perhaps, well to emphasise this price in view of the 
very optimistic statements which Mr. R. D. Mershon, the United 
Btates authority, and one of the consulting engineers to the Victoria 
Falle Power Company, made to interviewers last Saturday. 

Traction issues are slightly dull, except those of the British 
Columbia Electric Railway. The Deferred stock of this company 
has risen 3, and the Preferred 2 points. British Electric Tracti 
have been very weak indeed. Anglo-Argentine Ordinary gave way, 
after allowing for the dividend of 4s. on the shares. Belgrano 
Second Debenture is 2 up. Canadian General Electric fell 3, to 
106. 

The Willans & Robinson report is read as satisfactory, but it has 
not sufliced to alter the price of the shares. British Aluminium 
were rather sharply affected by a seller coming into a market 
where the dealers did not want to take more shares for the present ; 
the Ordinary fell to 44. Telegraph Constructions are down 10s. 
and Henley's 5s British Thomson-Houston Debenture remained 
at 87; the report came out early in the week. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ; : Business done А 
Present NAME. or Dividends for the last 9 N week ended nee * кыш 
Issue - Share. four years. Sept. Hth. Oct. lst. Md Fall — | per cent 
x 1908. | 1904. | 1905. | 1906. Hi штокав & s. d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil| Nil | Nil | i 8 — 3} з — 83 à Nil 
149,600 Do. do. 5% Debs., Nos. 1 to 1,250 Red. 100 Nil] МП |5 % |5 % | 85 — 88 85 — 88 w 513 8 
660,660 Anglo-American Telegraph . % Stock | 61s. | 23% | 8196 | 84% | 59 — 62 55 — 58 59 58 -4 618 7 
8,169,670 | Do. do. do. 6 X , Pref. = ..| Btock | 6 % | 5526 | 6 % | 6 % | 103 —104 97 —100 1023 id —5 6 0 0 
8,169,670 | Do. do. do. Deferred Stock | 28. il ip 12% | 163— 163 154— 16 1 1 — 2 11018 9 
50,000 | Anglo-Portyguese Tel., 5 % Mort. Deb. Stock Red. | 100 T TENES 5 „ | 99 —109 99 —109 xd ay - 418 0 
44,000 | Chili Telephone, Nos. 1 to )44 ,000 б 5 7 8 , 8 8 — 7 62— "i É 610 4 
9,097,680 | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Stock |4%|49,|49,|49%, | 91 93 90 — 92 xd 92 901 47 0 
16,000 | Cuba Telegraph ` ai 10 095169515 % | 6 % 7 = 613 4 
6,000 Do. 10 % Pref. um "^ a 10 15 % |10 9% 110 % [10 % | 154$— 16 15ў— 1 619 5 
12,991 | Direct Spanish Telegraph, Ord. АР РТА 5 49% |4 9% |4 % |49, 83— xd E — à 514 8 
6,000 Do. do. 10 9% Cum. Pret. vx 5 10 % |10 95 110 % |10 % 9 — 94 9 — 5 5 8 
80,000 Do. do. 43 % Debs. 2 ы 50 43% | 44% | 44% | 44% | 98 —101 98 —101 818 2 
60,7107 Direct United States Cable 20 [3% | 8195 ie 48% | 148— 143 121— 13} 14% | 123 | —143 | 7 3 0 
57,000 | Direct W. India Cable, 44 Reg. Deb., 1to 1, 200, R. 100 44% 96 | 4495 | 4496 | 100 —102 100 —102 48 8 
4,000,000 | Eastern Telegraph, Ord. Stock. Stock | 7% [79% 1795 | 7% | 133 —188 180 —185 1844 130 —3 5 3 8 
2,000, 000 Do. Pref. Stock. 100 33% 33% | 84% | 34% 86 — 88 85 — 88 —4 | 819 7 
1,896,706 Do. 4% Mort. Deb. Stock. Red. Stock 4% 41% 4% | 4% | 103 —105 108 —105 108 819 1 
800,000 | Eastern Extension, Australasia, and China Tele. 10 7 % 7% 17% 17% | 123-1 11ł— 12$ 18$ 11? — Í 6 18 10 
752,400 Do. 4 Deb. Stock Stock 441% 4% 101 104 102 —104 Es : = 816 11 
995,100 East £8. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4 % 4 % 4 % 4% | 973—1 974—1004 E 819 7 
200, 0001] Do. Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 49% 4 % |49 [4 % | 100 —102 100 —102 818 5 
181,127 Globe elegraph and Trust is 10 54% | 5895 | 54% | 54% | 103— 103 91 — 10 xd 10 92 674 
181,127 Do. do. 6 % Pret.. | 10 |6%|6%]6%|6%]| 1 187 18 — 185 ха | 13 13 4 811 
150,000 bu cc en. М 10 15% |24 95 | 24% |20 % — 86 — 85 843 611 1 
Max an ermudas Cable, st ort. o o i У 
28,900 | { Debs., within Nos. 1 to 1,200, Red. | ee, ee |144% 44% | 100—103 00 —108 ыз 
17,000 | Indo-European Telegraph es 25 |10 % |13 % 13 % 1395 | 55 — 57 55 — 57 Я 5 14 0 
$41,980,400 | Mackay Companies Common .. sv he .. | $100 „ qii % 64 — 67 64 — 67 611 Я - 6 4 6 
$50,000,000 Do. 0. 4% Cum. Pref. .. is .. | $8100 .. [476|49?5|4 55 | 6$ — 67 64 — 67 vá zx 5 19 5 
256,127 | Marconi's Wireless Telegraph .. л, A 1 | Nil | Nil | Nil she — li H— là 22]. | 18/9 — 1 Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. : - 1 3 14% 5% — І 18— 14, ae Ve 414 1 
86,492 Do. do. do. 5 % Prei. fe 1 5%®1/6% 15%] .. 1 — 1 4 500 
2,225,000 нео Tele hone, Pref. Stock v ..| 100 6 6 6 | 6% | 106 —108 106 — 108 1070 1063 5 11 1 
2,225,000 Def. Stock Я zi at 100 5 $ 5 15% |5 % | 106 —108 106 —108 107 106 412 7 
15,000 Do: do. г % Cum. Ist. Pref. .. 2 10 6 695,|6925,|695| 104— 123 103— 123 fa es 416 0 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 16% 6 15%] 10 — 12 10 — 12 164 bs 438 4 
250,000 | Ро. до. 5 % Non-cum. 8rd P., 1 to 250,000 5 |595,|595,|595, | 595 | 5 БА 61— 63 511 » 41011 
2,000,000 | Do. do. Ba X Deb. Stock Red. .. | Stock | 34% | 34%, | 84% | 8496 = 96 — 98 8 1 8 
1,699,598 | Ро. do. Deb. Stock Red. 100 | 4% |4 95 | 4% | 4 26 | 101 —108 101 —103 1013 818 1 
179,318 | Oriental Telep. and Elec. 1 to 171,504, fully ‘paid . 1 63% | 64% 57% 7 Ф lł— ly 1: lj 5 110 
50,000 Do. do. do. 6 % Cum. ' Pref.. 1 6 6 % 6 % 6 5. Tm lå 1 lá 2s E 41 5 
100,000 Do. do. do. 4% Red. Deb. Stock . 100 zs . 4 4 91 — 94 91 — 94 as 451 
100,000 | Pacific & open Tel.,4% Guar. Debs., 1 tol ‚000 10 40 [4% 4 4 % | 97 —100 97 —100 : 400 
11,889/| Reuter's НА 2: 8 5 5 15 „ 5 % 7 — 8 7 — 8 5 0 0 
60,000 Telephone Co. ot Egypt, 43 об Deb. Red. e ..| 100 2 .. | 44% | 44% | 98 —101 98 —101 491 
3,167 | Submarine Cables Trust . ..* ..[Cert. 16 6 % |6 6 9 | 127 —180 127 —130 1273 127 412 € 
80,000 | United River Plate Telephone . 5 во 88 8 61— 7 61— 7 610 4 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 595,|590,1525|]5 X 5 — 5 5 — 5 4 10 11 
15, 6001 West African Telegraph, Shares ; 10 4% iih 40 410 — 1 10 — 1 816 2 
80,008 W. Coast of America, 1 to 30,000 & 53 001 to 59, 008 2 Nil il | Nil | 28% làÀ— 14 là— 1 812 9 
150,000 | Do. 4% Debs., 1 to 1 ,500 guar. by Braz. Sub. Tel. | 100 4% 4% 1 % 4 % 97 —100 97 —100 10 0 
207.930 | Western Telegraph, Ltd., , Nos. 1 о 207/90. 10 7% 75$ 7% 13 — 134 194— 184 13 122 | 1 5 3 8 
800, 000 Do. do. 9$, Deb. Stock Red. | 100 4% 4 % 4 % | 4 % | 100 —108 100 —103 B17 8 
88,891 | West India and Panama тл е ie es 10 Nil | Nil | Nil | Nil — 44 pn a 8/9 Nil 
34,568 Do. do. 6% Cum. lst Pref. ДЕ bt 10 79н6% | 5% 18% 73 — 7 10 5 9 
4,669 Do. do. 6% Cum. 2nd Pref. А - 10 Nil | Nil! Nil | Nil 73 ef 7 $4 i 
80,000: | Do. do. 5% Debs., Nos. 1 to 1,800 ..| 100 5% 5 5 | 99 —102 99 — 102 18 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
70,000 | { Anélo-Argentine Trams, Now 560,008 to 888000 5 | .. |8%|8%|8%| в 8% | Hi— Вх В| тїз 418 6 
260,001 Do. 54 % Cum. Prefs., 1 to 260,007 . 5 54% % | 54% 511— 6,3 b14— 64x 64 67 4 811 
966,600 Do. Permanent, 6 % Deb. Stock, 1888 100 6205 8205 6% 85 5 181 —184 131 —134 "T T «97 
985,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock 100 5 5 % 5 8 102 —106 102 —105 e va 415 8 
,000 VVT ы 1 d 20 % |20 95 |20 % 4 4 77/8 5 0 0 
100,000 Do. do. 6% Cum. Pret., 1 to 100,000 i 1 6 695/6925, 6 9$ lá— 18 lj4— MAxd| .. 8 16 10 
88,000 | British Aluminium, Ord., 2,001 to 40, 000 b 5 sx |1 & 7% 7 9% 41— — b 92/6 = 700 
40,000 Do. do. 7% Cum. Pref. 5 Nil 777% 5 — 6 4 58 5 — 610 3 
20,000 Do. do. “A"6% Cum. Pref. 6 Nil | 6 % | 6 » 6 96 9 — 6 44— 5 971 = воо 
20,000 Do. ‘do. 4% Funding Certs. 5 .. 149% 14 4 % 8 4 4 гж 6 14 1 
258,000 : n 5 % Ist Mort. Deb. Stock Red. Stock |5 % 5 „ 5 5 А 100 —108. 100 —108 E ae 417 1 
300,000 Do. do. 53 % 9% Loch Leven Debs. Я 100 is e .. | 68 96 — 99 96 — 99 © 511 1 
400,000 British Columbia E. Rail Def. Ord. Stock ..| 100 6% | 6 6 6 9$ —182 130 —135 133} 1323 +3 4811 
800,000 Do. 5 % Pref. Ord. Stock $ we 855 100 5 5 5 16 % | 111 —115 113 —117 us Е +2 4 5 6 
800,000 Do. 5 % Cum. Perp. Pref. Stock is ..| 100 5% | 5 5 5 104 —107 104 —107 418 6 
238.000 | Do. % 1st Mort. Debs., 1 to 6,250 . 40 43% | 44 4% 100 —108 .| 100 —108 е 475 
990,000 Do. % Vancouver Power Debs., 1 to 2 200 100 44% | 449 % 102 —104 102 —104 467 
138,301 | British Electric Traction 10 6%16%|3%| Nil °— 2 1 45] 35/- — i Nil 
161,487 Do. do. 6% Cum. Pref. .. vs 10 6 6 6 6 % — 5 61 514 — 9 8 3 
1,448,668 Do. do. 5 % Регр. Deb. Stock .. Stock 5 % 5 % 15% 5 100—108 97 —100 xd ES 5 0 0 
410,178 Do. do. % 2nd Deb. Stock Rea, 100 ix ae 44% | 44% | 78 — 81 78 — 81 6 11 1 
100,000 British Insulated and Helsby Cables a 5 8?51|8 8 % |10 % — 7 cn 7 xd 7 210 
100,000 Do. do. 6 % Cum. Pref. 5 6 66 6 2 — 5 6 ee 418 0 
500,000 Do. do. 43 96 lst Mort. Deb. Red. 100 4495 | 4 96 101 —104 101 —104 467 
212,000 d Thomson: Houston « 44 A мо ibe à 100 44% | 4 4496 | 4$96 — 85 — 89 xd <= - 4 18 11 
tish Westinghouse to an Р i 
400,000 { 125 05 750 5 6 % Ni] NO] .. | 1— ag 1— d és " s Nil 
1,016,959 Do. do. 4% Mort. Deb. Stock ..| 100 4% 444 | 62 — 67 62 — 67 6⁵ - - 519 5 
50,000 tBrowett, Lindley & Co., Ord. . T " £1 Nil | Nil | Nil} .. y th 18 7 H - vs "P Nil 
50,000 || Do. do. 6% Cum. Pref. . £1 Nil] Nil | Nil] .. 14/6 to 15/6 14/6 to 15/ gi “з as Nil 
105,731 | Brush кесше Engineering, Ord., 1 to 105, 731 . 2 Nil | Nil | 24 Nil — Nil 
150,000 Do. do. Non-cum. 6 0% Pref. we 2 6 6 2o 6 Nil Nil 
12,0001 ро. до. % Perp. Deb. Stock oe Stock 7 ^o 44 d 88 — 86 &3 — 86 ee ee § 48 
125,0001 Do. do. % Perp. 2nd Deb. Stock.. | Stock 96 | 48% | 4496 6 — 71 68 — 71 6 6 9 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 [3 895,14 % 3%/8 44. ih 4 444 90/6 90/. 840 
40000 | Do. 40. 4 6 % Cum. Pref., 1 to 40,000 5 6% 655252 — — xd | 97/6 5 14 8 
97500 | Do. до B. ., 1 to 27,500 5 |66 6 6916 43— 44 ха a 5 16 8 
18,200 Do. do. b Бр Deb. Stock $8 ..| 100 5 % 5 % 5 % 5 $ 105 —115 105 —115 is ке 92 « 611 
190,000 Do. do. 2nd Deb. Stock sè .. | 100 5 e 59515 Фф 6 100 —108 109 —105 RE E 42 « 15 3 
187,610 0 187,610 Б 6 8% |8 8% qm . I— т 7ü о. Ni 6 6 8 
80,000 Do. 595 Cum. Pref., Nos. 1 to 29,880. . 5 И .. |6 5 96 5 — 5 — 54 ав 4 10 11 
850,008 Do. 96 1st Deb. Stock. ; 100 44% % | 44 44 102 —106 102 —106 4 411 
85,000 Callender's Cable nstruction shares m T 5 123% 1230 |15 15 9? — 1 93— 1 10$ тоо 
40,000 Do. do. Cum. Pref. 5 5 % 5% 5 % 5 61 — 4 611 
. 800,000 Do. do. m lst Mort. Deb. » Stock Red. Віоск | 44% 4376 44% | 44 1064—1071 1054 —107 - А 48 4 
491,222 | Саре E Trams., 1 to 491,222 . 1 10 & 5 & ib]... — — — Nil 
450,000 Castner-Kellner Alkali, 1 to 450, 000 1 4 4 6 $ 89% 1 1 1 — lf 25/6 25/3 6 1 
294,988 do. 43 % 18 Mort. Deb. Stock 100 44% | 44% | 44 Е —102 —102 48 8 
911,568 Септи London Bene): Ord. Stock .. | Stock 4% |4 % [4% | 4 68 — 65 68 — 65 644 644 6 8 1 
Siae] o- )))!!!) mE AERE 
1,480,000 | City and South London Railway es vis .. | Stock | 28% ue 14% | 2 46 — 41 45 — 41 462 46 at 410 5 
* Unless otherwise stated, all shares are fully paid. + A period of nine months. t From Manchester Share List. 
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d | 
Frosent NAME 3 Dividends for the | e. 
Issue. | Share last four years. ept. 24th 
| | 
| , 1903. | 1904. | 1905. | 1906. 
85,000 | Crompton & Co., Nos. 1 to 85,000 - | 8 2496 | 2495 | 24 1 < 
Do. 5% lst Mort. Re De bs., 1 to) | [ко | ко so | қо | 96 99 
100,0001 | | 900 of £100, and 90] to 11 Вай. i 250 Red. | se (ple pom БА Биыл [Же 
260,000 | Dick, Kerr & Co., 1 to 260,000 3 + | | 10 10 % [10 18 1; 
305,000 Do. do, 6 % Cum. Pref., 1 to 305,000 l 6% 16% i 6 А 6 1 14 
294,150 Do. do. 14 95 Deb. Stock * 100 43% | 44% | 44% | 4495 | 101 —104 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 | 54% | 6 6 ( 13 14 
59,987 Do. 65 , Pref. between 1 and 60,000 10 | 6 6 6 | 6 124 133 
99,261 | Edison & Swan Utd., CA" shs., £3 pd., 1 to 99,261 | Nil | 2 13 Ly lyi 
17,139 | Do. 4 A " shares, 01—017,139 | | Nil | 2) T 2i 23 
819,475 Do. t% Deb. Stock Red 100 4% 4% |4% 4 9 | 3 RE 
72,920 | Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 5 59% |5 5 95 89 92 
112,100 | Electric Contruction, 1 to 112,100 | 2 14%] Nil] Ni Nil à 
31,390 Do. do. 7% Cum. Pref.. 1 1.390 2 EE 7 7 Nil 1i 
25,000 General Electric Со; (1900), 5 ©, Cum. Pref 10 1 о , Б | 5 96 8 BÀ 
200,000 Do. do i % Mort Deb Stock 4 % | 4 1% 14%] 92 — 95 
78,000 | Gt. N. & City Rail. Pref. Ord. "4% 1 to 78,000 10 3 í { (o |4€ 13 19 
96,000 | Greenwood & Batle y, 4 95 Cu Pr E 10 7 7 7 7 % 103 103 
80,000 | Do. do. 5% Mort. Debs. 100 5 5 5 % | 102 —108 
200,000 | Henley's (W. T.), Telegraph Works, Ord. 5 |15 ] БУ 15 ‹ 11i 12} 
200,000 Do. do. 44 & Pref. 5 T T T | 43 ғ, БА 
150,000 Do. do. 14 % Mort. Deb. Stock | Stock | 4 (à " 1495 | 1054—1074 
50,000 | India-Rubber, Gutta-percha & Telegraph Worl 10 |1095|5 4, 10% ho 42 | 144— 154 
37,500 |tLiverpo 1 Overhead Railway, Ord. 10 |1 1} Nil | Nil | 14— 14 
10,000 і Do. do. Pref., full ма 10) 5 5 5 o 74 - 
600,070 | London United Trams. (1901), 1 to 50,007 10 | | 6 35 8 96 | 64 74 
399,930 | Do. do. 60,008 to 100,000 10 6 3 17 Gl 1h 
125,000 Do. do. 5 %, Cum. Pref., 1t | (ХИ) 10 ) 5 W T 96 | 73 87 
1,831,000 | Do. do. 1% 1st Mort. Deb. Stock 100 1 { ‹ X 4 9 | 82 — 86 
314,016 Metropolitan Electric Trams, Defd. 1 Nil Nil Nil Nil а 
500,000 Do. do. 5 Cum. Pref | Б 59. 
850,000 Do. do. [4 ' Deb. Stock Red 100 | 13 i 44%, 94 97 
245,500 Potteries E. Trc. 1 | * | 4 4 | 
245.500 Do. 5 Cum. Pref. | f : 5 «X, 5 5 oO | i a 
245,000 Do. th % Deb. Sto 100 i395 | 44% | 44 4495 | 95 — 98 
gu i 350 Tele graph ( ] t 1101 | М ntenanct 12 20 , 15 D 15 9 15 % 81 83 
150.0001 Do. 4 Ded. Bds., 1 to 1,500 Re di. 009 100 | 4 96 | 4 96 E 51 УУ. | 99 1021 
599.200 Undergd. E. R., Lon.. 5 Profit Shar. $. Nts. 5 &. 53 5 K Q 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 8% | Nil Nil | | 1i 13 
66.666 | Do. 6 N P.. 30.001 to 80.000 & 125.001 to 141,666 5 | 6 % Nil Nil 84 11 
246,! 274 Do. t 9, Ist Mort. Deb. Stock 76 80 


„| 10 149% 14% 19% [4 


-| 


14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 js 5 5 96 2 405 4— 6 
70, 000 Do. do. 44% Ist. deb. stock .. | 100 43% 4 75 44% 98 —100 
29,798 | Brompton & Kens. Elec. Lt. Sup. ., Ord., 1 to 20,000 5 [10% 10 10 % |1 7i— 
10,202 Do. do. 7%, Cum. Pref. 5 7 % 79% 17% 17 03) 8 
896,876 | Central Electric Supply 4 <, Guar. Deb. Stock .. | 100 4% |4 1 4 99 —1 
80,000 | Charing Cross and Strand Electricity Supply  . 5 8 8 5 % 65 3 dk 
80,000 Do. do. do. 44 16 Cum. Pref. 5 4475 4 44% Hi — 5 
80,000 Do. " City 5 44 % Cum. Prf. 5 49% | 4495 | 44% | 4 3 
427,400 Do. do. 4% Deb. Stock Red. 100 4% [4 „ 149% |4 96 — 99 
49,486 | Chelsea Electricity Supply, Ord. re 5 6 16% de 
175,0001 Do. do. 4j % Deb. Stock Red. | Stock |44% | 44% | 44% Ф 102 —106 
70,695 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5 „ 6 6 | 6 9 — 10 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 E 10 6% «4,|69?, 1695 |. 104—114 
40,0001 Do. 5% Db. Stk. , Scrip. (iss. at 115) all pd. ju 5 0 65 P 6 25 122 —125 
800,000 Do. 44%, 2nd. Db. Stk., Prov. Crts. velie: 100 43% 44% | 44% | 48 97 — 100 
40,000 | County of Durham Electrical Power, Ord. . 5 4% |43704 % |4 б 
50,000 Do. do. do. 5 95 Pref. .. 5 5% 5% 15% | 6 5 
40,000 | County of London Electric Lighting, . 1—40,000 10 4 43% 5 1 5 6 73 
40,000 Do. do. 6 % Pref. 40,001—60,000 | 10 |6%/6%|6%/6%| 10 — 11 
400,000! Do. do. 44 © p^ Deb. Stock js 100 a? 32 4 106 —109 
400,000 Do. do. 44 % 2nd. Deb. Stock . Stock | 44% % | 4496 1 96 — 99 
80,000 | Edmundson's Electric Co oration, Ord. Shares . 5 794517951495 | Nil 1 
80,000 Do. do. X Cum. Pref... | 5 6% 6 % 6% 3 „ | 1$- 2 
850,000 Do. do. 4300 lst Mort. Deb. Stk. 100 5 iro a% 95 16 — 81 
10,000 | Folkestone, to 10,000 e А 5 96 | 64% | 64% 4j— 5 
10,000 Do. 5 6, Cum. Pref., 1 to 10,000 b z ata 5 15% 5 — i 
90,000 Do. 4) % , Ist Deb. Stock З 100 4 à 44996 | 44 4 96 — f 
18,000 | Hove, 1 to 18, 000° 5 5 9 9 st 91 
21,000 Kensington and Knightsbridge ‘Electric Ord. es 5 1 12 10 2o 10 
90,000 Do. do. do. 4 % Deben. Stk. | Stock | 4% | 4 4 9% |4 94 — 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil [39% 14% [4 ld— 1 
70,000 Do. do. do. 6 % Pref. .. Б 6%|6%6%|6 4d— 4 
874,895 Do. do. 4% lst Mort. Deb. Stk. Red. | Stock | 4 & 4 $ 4 96 | 44 88 — 
200,000 | Metropolitan xr QUDDIY, 1 to 100,000 . à 5 82% 110 10 % 18 4j— 5 
76,121 Do. 44 % Cum. Pref. 1—11, 106. ex 6 44% | 44% | 44% 4 
220,0001 Do. 4$ & lat Mort. Deben. Stock | | .. & |4 & 108 —107 
250,0001 Do. % Mort. Deben, Stock Redem. | Stock % 9618 87 — 92 
250,000 Midland Electric Corporation, 44 % Ist Mort. DeB. | 100 4 & 4 43% 95 — 98 
67,991 | Newcastle-on-Tyne er T 5 8 8 T 89% |8 
75,000 Do. b % Pref., 1 to 75,000 .. Яе 5 5 % | 6 5% | 5 5 — 6 
10,852 | Notting Hill Electric Lighting .. és kes ka 10 6 95 | 7 96 | 749 | 74 ]1 — 12 
20,000 | Oxford, 1 to 96 and 407 to 20,810 : 5 6% 17% 17% | "7 535— 6 
50,000 Do. 4% Deb. Stock ..| 100 4% |4 % ae 4 95 — 97 
40,000 St. James’ and Pall Mall Electric ight, Oord. 5 |144 Mie 124% [10 7 11 
20,000 Do. do. 1% Pref. 20,081 to 40,080 5 417 7 1% 7 
150,000 Do. do. 34% Deb. Stock Red. .. | 100 34 84 8% * 86 — 91 
12,000 | Smithfield Markets Électric Supply, Ord. .. 5 |4 4 4% 1 — 13 
50,000 Do. do. do. 4% Deb. Stock | Stock | 4 % | 4 45 | 4 % 49| 1—15 
65,000 | South London Electricit В Supply, Ord. ёа б 39% |4 4 8 & 1j— 
120,000 | South Met. Elec. Lt. * ower, Ord. Ае 1 Nil | Nil ne 24 &— 
117,968 Do. 7 96 Pref. .. S 1 7 % 7 7 7 1— 1 
200,000 Do. do: 44 % 1 Ist Deb. Pu 100 44% | 43 44% | 4à 100 —108 
80,000 | Urban Electric Supply, f Ord. .. 5 5 |6 b & 5 14— 21 
50,000 Do. do. 595 Cum. Pref 5 15% Ж: 5 |5 2— 8 
200,000 Do. do. 44961st Mort. Db. Stk. Red. | 100 — | 4 uo 4 94 — 97 
110,000 | Westminster Electric Bupply, Ord. vs 6 103% 14 & 18 12 84— 94 
81,279 Do. do. % Cum. Pref. b 6 5% | 4% 5 — 64 


(Original 5 Y Red. to 43 % from 81st Dec., 1900) 


Closing Business done | Rise +! Present 


Quotations week ended or Yield 
Oct. Ist. Oct. 18%, 1907.. | Fall — | per cent, 
|Highest|Lowest. Nc A. d 
lj— 2 9 7 5 b 
96 99 | 974 5 1 0 
1j 14 613 4 
] 12 416 0 
101 104 | 46 7 
13 14 | 4 5 0 
129— 133 | 478 
14! 1,5 9 8 8 
21 22 8 6 9 
m 85 4 14 2 
87 90 і | D 11 1 
: | ! * >» Nil 
12 | 17/6 | - 52 Nil 
- HÀ y: 517 8 
í 93 xd 16 0 
14 2 l 20 0 0 
10 103 610 3 
102 —103 417 1 
11 12 | 1 6 5 0 
5 54 Ka ) 817 8 
1054 —1074 | 4 3 A 
144 154 6 13 4 
1; 14 Nil 
7А a 5 14 11 
64 74 400 
64 7% 10 0 
"i R3 514 8 
B2 Bb | ea 413 0 
к me 2 | 1/6 + Nil 
) |1610] .. 5 2 7 
94 97 | - | 41011 
2 4 | 8 0 0 
À ` i h 4 Ss 6 13 4 
95 UH | T 4 11 10 
304— 824 | 313 | 30 | | 5 9 1 
994—1024 D әх T | 8 18 1 
55 58 | 814 1 
13 1; | | | Nil 
34 43 | | Nil 
76 80 | | 5 0 0 
| 
48— 64 xd * 674 
98 —100 А 410 0 
7— 8 , eo 618 4 
71— 8} H we 4 410 
99 —102 Р T 818 5 
Bi— 4 +51613 
— 8 : А xx 5 16 2 
84— oe 516 9 
96 — 99 ; 4 010 
8j)— 4i - es 5 611 
102 —106 459 
9 — 10 6 0 0 
103— 114 93 5 4 4 
122 —125 4 1 4 
97 —100 410 0 
d- b 400 
44— 6 5 0 0 
64— 72 : 690 
10 — 11 691 
106 —109 ae 4 2 7 
96 — 99 s 41011 
a У Т p 10 0 
0 0 
76 — 81 5 11 1 
4;— 6; ха 5 4 9 
44— 6# ха s 418 0 
96 — ^ 41011 
a 91 А 6 4 2 
5 8 1 
— 97 4 2 6 
11— d — 6 16 2 
41— 4 З — 6 6 4 
88 — 92 oe 4 17 10 
5i— bi is Е + 4 6 19 2 
45— bk 98/9 4 7 10 
108 —107 ae 410 0 
87 — 92 А 8 16 1 
96 EZ 98 eo 4 11 10 
61— 6 ce 5 18 6 
5— 5 4 10 11 
11 — 12 ws 6 5 0 
5{— 6 РР s “% 616 8 
95 — 97 vs " x 426 
71— 81 7i PER — 1i 6 18 
LY 78 EM “> ag 4 14 11 
86 — 91 8 16 11 
4— 14 Nil 
a = 12 6 0 0 
5 ў ee 6 4 
- { 8 6 8 
14— lih — | 61711 
98 —101 xd ee 49 1 
1 of xd ee А > 11 10 6 
1 25 xd ba s 8 18 11 
92 — 95 xd E 414 9 
By— 6 89 ; РЕ 699 


* Unless otherwise stated, all shares are fully paid. 
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t Quotations on Liverpool Stock Exchange. 
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Bank rate of Discount 44 pet cent.. August 15th 1907. 
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OF MIXED MATHEMATICS. 
By W. M. N. 


Ir a train be moving at 30 miles an hour, and continue во 
to move for four hours, it will in that time have travelled 
120 miles. The calculation is within the mental grasp of 
any child, it is but multiplying the number of miles 
travelled per hour by the number of hours for which the 
journey lasts to get the number of miles travelled—that is 
to say, it is purely numerical. It is also hypothetical, the 
possibility of maintaining a speed absolutely uniform, and 
the limits of error due to the impracticability of that con- 
dition being left out of account. It can be made into & 
geometrical relation simply by retaining the word ** miles " 
in the calculation ; four times 30 miles is 120 miles, the 
distance run; but the“ four ” remains the number of hours. 
Lastly, the idea of velocity may be introduced, the four hours 
retained as a concrete period of time, and 30 miles per hour 
being regarded as 30 times as fast as 1 mile per hour, the 
unit rale of motion assumed, thus the statement becomes a 
kinematical proposition, as much beyond the mental vision 
of a child as the word Kinematical itself, and implicitly 
involving a question of metaphysics on which the most pro- 
found philosophers might be divided in opinion—viz., 

whether our idea of time, or that of rate of motion, be the 
more fundamental. The contention in this article is that 
the arithmetical and metaphysical questions should be kept 
distinct, and that the statement which is immediately 
comprehensible by the untrained intellect affords also the 
more scientific and more logical view of the matter. 

The proposition above stated is a particular case of the 
general formula s — v /. On the arithmetical view s is the 
number of units of space passed over in / units of time by 
a body moving with a velocity of v unite of space per unit of 
time. Thus s, » and / are all numbers (the word“ number 
being used to include fractions, commensurable and incom- 
mensurable). Now, in any treatise dealing with the dimen- 
sions of physical quantities, the proposition is laid down 
that the complete expression of any physical quantity 
consists of two parts, its numerical value and the unit in 
terms of which it is measured. That no one will dispute. 
But an inference is drawn that the complete expressions 
should enter into the equations, which thereby become more 
perfect expressions of the physical facts, and that, by 
examining the equations thus modified, ‘clearer physical 
conceptions may be reached. This inference I believe to be 
illogical, and to lead often to false conceptions, though in 
certain cases it is extremely plausible. 

The first objection to such a course is that it leads directly 
to a modification of the established meaning of symbols. 
This is by no means a fatal objection; the science of 
quaternions is founded on a re-statement of the meaning of 
equality, addition, multiplication and division. Provided 
the new definitions be intelligible and self-consistent, no 
confusion is introduced. At first, indeed, all seems plain 
sailing. The complete expression of the equation з= (і 
becomes s [L] = v [v] / [T] where [L] [v] and [T] are 
the concrete units of space, velocity and time. Also. since 
s = vt numerically, it follows that [v] = [I.] / IT]; or 
the unit of velocity is the unit of length divided by the 
unit of time; in ¢.G.8. units this becomes 1 cm./1 sec., 
and we have only to read the word **per" for tbe solidus 
to interpret it into the statement that the unit velocity is 
one of unit space per unit of time. But this gives us no 
new information ; it is the assumption on which the equation 


‚в = ví was founded on either reading of the symbols. It 


is, however, a legitimate use of the word, consonant with 
the analogy of 5 per cent, which means exactly the same 
thing as the fraction 5/100. 

Similarly, if [4] be the unit of acceleration, the equation 
[А] = [L] / Lz] means that the unit of acceleration is one 
of a.unit of velocity, defined as above, yer unit of time; 
the index to the “т” being mere shorthand for a “ per ” 
twice repeated, not implying that there is any physical idea 
corresponding to the squaring of a second ; but here, too, 
the equation tells us nothing that was not implicitly in- 
volved in the equation connecting the numerical values of 
the space and time in the motion of a uniformly accelerated 
body. 
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Similarly, the dimensional values of the units of force, torque, 
energy and work may be expressed in terms of the concrete 
units of mass, length and time without doing any great 
violence to the meaning of the symbols employed, though, 
also, without telling us anything not already implied in the 
definitions of those physical ideas, and in the choice of units 
whereby to measure them. 

It is otherwise, however, with the dimensional equations 
of electrical and magnetic quantities, for here we are dealing 
with things in their nature unknown, which we are obliged 
to define in terms of some experimental properties arbitrarily 
selected. For example, it is an experimental fact that two 
electric charges repel one another with a force proportional 
to their product and inversely proportional to the 
square of the distance between them. This fact is 
expressed by the equation g 9/4 = f, subject to the con- 
dition that the area and force shall be the repulsion 
between two unit charges at unit distance. Hence, intro- 
ducing the ** concrete " units we have :— 


~ 


| ML 


g 4, [9], @ [17] EE 


M 1 | e 
whence [92] = El ог [Q] = [м L° т-!]. 


Here we have a perfectly arbitrary, and also a quite mean- 
ingless, relation introduced between the unit charge of 
electricity and the unit of mass. Meaningless, since no one 
can assign a meaning to the square rootof a gramme; 
arbitrary, since it depends on the way in which we have 
chosen our unite of charge and of force. Had we elected to 
take as our unit of charge the time-integral of the electro- 
magnetic unit of current for one second, the relation would 
have been quite different; and, different again, had we 
taken the unit force as the gravitation force between two 
unit masses. The equation tells us nothing that was not 
implied in the experiment on which it was founded, and to 
look to it for any light on the nature of electricity is to 
imdgine a vain thing. The system of interpretation which 
was credible in the simpler dynamical equations has also 
broken down, and such hopes as might be entertained of a 
calculus of concrete quantities must be abandoned. 

Yet there is a sense in which these equations are not 
only intelligible, but helpful, though, for reasons to be 
given presently, not to be relied on too implicitly. 
That interpretation of them was urged nearly 
30 years ago by no less а man than the late 
Prof. James Thomson, Lord  Kelvin's brother, who 
entered a strong protest against the “concrete” view 
of physical equations. It is usually described as the 
* change-ratio " view of the dimensions. Aocording to this 
view, the quantities [L], Гм], [v], [т], &c., are just as 
much numerical as the з, т, v, t, &c., of the ordinary equa- 
tions. They are the numerical values of the units them- 
selves, and, therefore, if there be no change of unita, they 
are all equal to unity and can be left out of the equations. 
If, however, the units be changed, these quantities are the 
numerical values of the old unite in terms of those chosen 
for new. They correspond exactly to the “20” by which 
children are taught to multiply to reduce pounds to shillings, 
or the ‘16 to bring pounds to ounces. Were we perfectly 
free in our choice of units, we should have dimensional 
multipliers, but no dimensional equations. But we are not 
free. The majority of our physical formule imply some 
definite connection between the units, e.g., the equation s = 
v t is only true on the supposition that the unit velocity is 
one of unit space in unit time. Therefore, if the unite 
chosen be, say, a foot and a minute, the unit velocity must 
be one of 1 ft. per min. When we change to other units, 
say, а centimetre and a second, [L] will be 80:4794, [T] be 
60, and [v] must be the ratio of a foot per minute to a 

804794 

60 
to say, the dimensional equations expresa certain arbitrary 
conventions which we have chosen to adopt in our systems 
of units. Sometimes it is convenient to ignore these systems. 
Thus the velocity of a train is generally measured in miles 
per hour, but its acceleration is an affair of seconds rather 


centimetre per second, i. o., „or 50799. That is 
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than hours, and it is most convenient to measure it in miles- 
per-hour per second. If it be so measured, however, the 
formula s = 4 f P becomes no longer applicable, even 
though the acceleration be uniform, the conditions from 
which it was deduced being ignored. 

On this method of interpretation such expressions as [12 ] 
are quite intelligible, for [м] being a numerical quantity, its 
square root is also & numerical quantity. 

Let us apply the method to find the change ratio [O] in 
an electrostatic formula when the unit of mass is changed to 
a quarter of a gramme, that of time to half a second, and 
that of length to four centimetres. Then [м] = 4, [L] = 4 
and [T] = 2. 

[9] = [м Litt) =2xdxt=}. That is, the 
new unit of quantity is eight times the electrostatic C.G.8. 
unit, and any quantity of electricity g that occurred in the 
equation would have to be written 0°125 qin the trans- 
formed equation. 

Unhappily, this is a sort of problem that no one wants to 
solve, otherwise the change-ratio ” view of the dimensional 
equations would be better known than it ie. To apply the 
equations to practical questions generally leads to a wrong 
result. For instance, the dimensions of current per unit of 
area аге in electromagnetic units [мё і-ї T^], but if any- 
one were to apply this formula to deduce the current 
density per sq. in. from that per вд. cm., he would get as 
multiplier 40481, whereas the real factor is 6°4514. The 
reason of the discrepancy is that the dimensional equations 
assume that all physical units will vary according to the 
professorial system. If you have a new unit of area the 
side of the square of that area must be the new unit of 
length. With an inch as unit of length the unit velocity 
and acceleration are changed, and with them the unit force. 
The distance between unit polea is changed, and so is the 
length of the arc in which unit current has to exert the new 
unit force on unit poles at the new unit distance. Hence 
follows a new electromagnetic unit of current and a new 
ampere. But the practical man wanta none of these things, 
he wants amperes per sq. in. of cable section, or, perhaps, 
per circular mil ; he doean't mind a coefficient, but he has 
no patience with a system, however theoretically perfect. 

But such objections apply equally to all dimensional 
equations. The advantage of the change-ratio system over 
the other is that every quantity occurring in a mathe- 
matical investigation is numerical, with which alone mathe- 
matics, as such, can deal (setting aside for the moment 
geometrical methods, and vectors, so far as their treatment is 
geometrical). This alone is а great gain, since it gives one 
much more freedom in working. To take an instance : the 
logarithm of z? is 2 log z. Now if z be any positive 
numerical quantity, log z? and 2 log z have each a distinct 
meaning. But if 2 denote some concrete quantity, such as 
8 length, neither has any meaning at all. You cannot raise 
10 to any power to make it equal to a yard or an acre. 
Hence one is debarred from logarithmic treatment of any 
equation containing concretes, such as the capitals in square 
brackets, considered as actual units, without introducing 
perfectly unmeaning expressions into the work. It is true 
that these expressions will, in practice, cancel out, but that 
does not give them a meaning. : 

I suspect that one reason for the disfavour in which the 
change-ratio view of dimensional equations is held, ig that it 
leaves no room for suppressed dimensions. So long as the 
equations could be regarded as concrete relations between 
things-in-themselves, it was possible to talk vaguely of the 
discovery of the dimensions of some coefficient which should 
reconcile discordant systems of measurement; but when 
each “ physical " dimension is understood to be the value of 
some unit expressed in terms of another unit of the same 
kind, the ratio of two like quantities ; and when it is 
realised that the equations between them are simply the 
conditions that the choice of unite shall always obey some 
arbitrary law, the main purpose of which is to keep down 
the number of physical constants; then it becomes evident 
that there is no path for physical discovery in that direction, 
and that ** unknown " dimensions imply merely unformulated 
definitions. 

We are usually allowed three degrees of freedom in our 
choice of units. However complex the system the unite of 
length, mass and time are permitted to be arbitrary. Some 
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theorists have proposed to restrict this freedom still further, 
and have suggested that the astronomical unit of force, the 
attraction between two unit masses at unit distance should 
be made to agree with the dynamical unit, that which pro- 
duces unit velocity in unit mass in a unit of time. The 
suggestion implies that the dimensions of mass should be 
L? T7. 
function of space and time, a quite unintelligible question of 
metaphysics ; it only means that we have chosen to be a 
little more professor-ridden than before. 

There is one other use to which the dimensional formulæ 
may be put, namely, as a check on illogical or inaccurate 
reasoning. If two 
things are equal, their 
equality does not 
depend on the par- 
ticular units employed 
in their measure- 
ment. Consequently 
any change of units 
throughout an equa- 
tion must necessarily 
be the same in every 
term. This implies 
that the dimensions 
of the units must be 
the same throughout, 
and should that not be 
the case, there is some 
flaw in the argument. Of course the dimensions may be 
changed by division, differentiation, &c., but each equation 
must itself be homogeneous. For this test the formulæ are 
equally available in either form, but the change-ratio view 
of them is that by which the validity of the test is more 
immediately obvious. 

Lastly, there can be no objection taken to such expres- 
sions as power is of one dimension in mass, two in length 
and minus three in time,” they are merely a concise way of 
summarising the definitions ; nor is it disadvantageous to 
remember that s, say, stands for a length, and 0 for а 
current, throughout a calculation ; provided it be also borne 
in mind that both are to be treated as numbers—one the 
number of units of length, the other the number of amperes. 
The dimensional concrete factors, with their square bracketa, 
are too clumsy, happily, to be introduced into the calculations 
themselves, but sometimes they are read into their numerical 
coefficients, with a consequent loss of lucidity. 


Я | 
HIGH-TENSION TESTING ARRANGEMENTS 
IN A PORCELAIN FACTORY. 


Tas requirements as regards high-tension testing in a modern 


insulator factory are constantly advancing, and it is of interest to 7 


note the way in which these requirements have been met in the 
recent extensions carried out at the Hermsdorf Porcelain Factory. 
Tne extensions became necessary partly because of the increased 
volume of the busines—the number of insulators to be tested having 
increased from 172,000 in 1902 to 562,000 in 1906—and partly 
because the existing maximum test voltage of 100,000 had become 
insufficient to meet the requirements of & large number of the 
orders. The new voltage adopted as a maximum was 200,000, and 
& transformer for tbis voltage, capable of developing 50 xw. 
under the ordinary intermittent test-room conditions without over- 
heating, was ordered from the Siemens-Schuckert Co. The ends 
of the two high-tension coils of this transformer are brought out 
and can be connected either in series for 200,000-volt or in parallel 
for 100,000 volts by means of simple plug connections. 

The transformer is provided with drying arrangements, safety 
valve and four safety spark-gaps fixed to arms on the lid of the 
earthed transformer case. 

The primary voltage, as in thecase of the older 100,000-volt 
transformer, is 78 volts, so as to suit the supply from a rotary con- 
verter driven from a 110-volt direct-current source. Besides this 
rotary converter, a separate alternator bas also been installed. This 
is provided with six collector rings and a commutator, во that, if 
desired, it сап be used as a rotary converter, but it is at present used 
аз an ordinary single-phase generator. Both machines are controlled 
from a main switchboard from which overhead wires run to the 
two H.T. transformer boards in the laboratory. The dynamos are 
regulated from these transformer boards, the regulation of the new 
one being by means of a shunt resistance. 


E. Z, March 28th, 1907. К. W. Wagner. 
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PORCELAIN WALL INSULATOR FOR 200,000 VOLTS. 


The н.т. lines are supported from the roof above the test bed by 
means of a series of corrugated porcelain insulators connected 
together. The arrangements of the insulators for carrying the H. r. 
lines through the walls of the building have been considerably 
improved, as those previously used were not altogether reliable 
when damp. The new insulators are shown partly in section below. 
They have been arranged so that the parts more especially subject to 
breakdown shall be simple and easily replaceable without much 
expense, whilst the more complicated parts intended to prevent 
surface discharge through the collection of moisture are not sub- 
jected to direct electric stress. a is a long porcelain tube kept well 
away from the wall by means of the porcelain plates в. The hole 
in the wall is further coated by means of the porcelain cylinder c 
of 29 cm. inside diameter. The metallic connection iteelf is sur- 
rounded by the thin tube р of 45mm. porcelain. This tube, 
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owing to its small diameter, is subjected to the greater part of the 
electric stress, and is arranged for easy replacement. Over the 
tube a a multi-rimmed tube к is placed, whilst the danger of 
surface discharges between и and 4 is avoided by means of the 
special corrugated shield ғ. All these parts are separated by 
rubber disks. ` 

These elaborate insulators were introduced partly in order to 
meet the requirements of the new water spray arrangements. 
Besides the previously-installed ceiling rose, three interchangeable 
side roses have now been fitted, as well as a portable rose which 
allows a side spray or an upward spay to be produced at any point. 
Farther, the whole test-room can be filled with steam when desired. 
These arrangements are useful for comparative tests, but in order to 
obtain practical weather conditions the flat wood and cement roof 
of the test-room has been fitted up for open-air tests. Here large 
numbers of insulators can be tested for insulation resistance and 
for braak-down voltage under normal working conditions. 

The safety of the operators is ensured by a partly mechanical and 
partly electrical interlocking of the н.т. circuit closers with the 
doors of the test enclosures, so that no н.т. circuit can be closed as 
long asany of these doors are open. 

Besides the electrical testa, complete arrangements for mechanical 
tests on the insulators are provided: There is a portable machine 
for subjecting insulators to a tensile or compressive stress 
up to 3,000 kg., as well as a larger stationary machine for carrying 
out tests on straining insulators, &c., ар to 4,500 kg. The power 
to withstand blows, and the quality of the mounting, are alao tested 
in a special falling-weight machine. 

In order to avoid the trouble and inconvenience of testing each 
insulator at some multiple of its working voltage, the Hermadorf 
Co. test all their insulators at the maximum voltage permitted by 
the surface discharge. For small insulators this voltage is three or 
four times the usual working voltage, and for moderate sized ones 
it is at least double the working voltage. 

The larger complex insulators are tested in parts, so that the 
sum of the test voltages is at least equal to double the working 


voltage. 


AMERICAN ELECTRIC TRAMWAY 
MATTERS. 


A LEADERETTE in the Electric Railway Review some time ago 
threw doubt on the superiority of grooved over circular trolley 
wire. А line having 75 miles of grooved wire has been so badly 
served by it that the management are substituting round wire as 
fast as they can. The grooved wire on careful examination showed 
nicks and flaws, and many breaks have occurred at these, or near 
the ends of the ears. 

It is doubted whether grooved wire can be drawn with the same 
perfection of texture as round wire, and importance is attached to 
flexible suspension, long tapering ears, and small sag in the trolley 
wire. 

If English managers insist on grooved wire, let them consider 
whether it is not sufficient to string up round wire and press out 
grooves for the ear at each point of suspension. Beyond that 
there is no conceivable use for the grooves, but several evident 
disad vantages. 

When a tramway motor flashes over it is said in Americi to 
buck, and bucking occurs frequently on certain lines when high 
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speed is attained on a down grade with the controller Оп." 
Popularly this has been attributed to the motor becoming a gene- 
rator for the time being, as it does when the emergency brake is 
applied, but an editorial in the Street Railway Journal of April 
6th exposes the error underlying this belief. So long as a series 
motor is connected to the line, current can pass in only one direc- 
tion, however high the speed may rise. It constantly approaches 
zero but never attains it, and bucking” is produced at high 
speeds by a combination of high potential difference between 
commutator bars and brushes, due to high counter E. pf. r. and 
decreased drop across fields, bad commutation due to weak fields, 
and high peripheral speed of commutator tending to carry from 
brush to brush sparks caused by carbon dust ignited by the sparking 
of bad commutation and chattering brushes. 

In the issues of both February 9th and April 6th the Street Rail- 
way Journal suggested that the unprecedented and unexplained 
state of the copper market called for the substitution of some other 
metal in electrical work. 

There were few signs that copper was going down, and despite 
abundant statements that market operations had produced an 
artificial price and had kept it there or thereabouts for an 
unnaturally long time, the wiser heads agreed that the chief cause 
was the normal operation of economic laws, and that so long as the 
demand for copper continued, and vast new sources of supply 
te wanting, the price would remain at something like the ruling 

gure. 

If the production of aluminium were not hedged about by patents, 
there would be a better chance of using it in competition with 
copper for distribution and transmission, and even now its use for 
these purposes is growing largely, especially since the difficulties of 
tensile strength and jointing have been surmounted. 

Our readers are familiar enough with the arguments for 
aluminium, but they have not heard a great deal about iron and 
steel as a substitute for cables. 

The Strect Railway Journal speaks of old rails being welded or 
otherwise joined together and mounted bare on insulators in sub- 
ways and on elevated structures, or buried in conduits filled with 
insulating compound. In some small degree these things have been 
done, and there is reason to think that the practice will be 
extended if neither copper nor aluminium falls greatly in price. 

Aluminium at present does not offer much allurement to the 
electrical market, because its production is in a few hands, and its 
output is too limited to make much impression, but a few more 
years will see an expansion in the number of factories and the 
removal of the chief patent restrictions, while the high price of 
both aluminium and copper, and the extension of commercial 
enterprise beyond the coalfields and water-powers of the world, is 
driving engineers more and more to reduction of the sectional area 
of conductors by the use of very high pressures. 

Bonding has been discussed so often in American journals, that 
there has been no possible chance of saying anything new for quite 
a long time, but Thos. B. McMath said all the old things brightly and 
with evidence of intimate personal knowledge at a Railway Asso- 
ciation meeting in Dayton, Ohio, last March. In traditional style 
he traced the bond from its infancy as a piece of galvanised wire 
wrapped round a couple of rivets to ite threatened disappearance 
under the competition of the welded joint. He insists on twist 
drills being ground accurately, which can only be done by a tool 
grinder; he distrusts soldered and brazed bonds, and will have 
nothing to do with the plastic bond, which ought to be quite dead 
by now; and he records that there are 40 miles of track in his 
town of Indianapolis with cast-welded joints on which the breaks 
have amounted to 1 per cent. in six years. 

Until the Scioto Valley Traction Co. began running over the 
Columbus City grooved rails, no wheel troubles were experienced, 
but soon after that loose wheels became common, and worn flanges 
a nuisance. 

Wheels were shifted inwards, and the gauge line of the flanges 
was ground away. The remedy for moving wheels was sought in 
raising the pressure at which they were put on to over 100 tons, 
aud the sufferer would have us believe that all the trouble was due 
to the grooved rail, but he admits in discussion that the Columbus 
City tracks vary in gauge from 4 ft. 8j in. to 4 ft. 9 in. If the 
flanges did not wear, or the wheels shift on the axles, the cars 
could not keep to the rails at all. 

In an issue of the Strect Railway Journal of November, 1906, on 
which we have not yet commented, there appeared a valuable 
article on the diseases of cast-iron wheels in which the author 
explained the causes of such defects as uncircularity, swollen flanges, 
cracked flanges, comby tread, shelled-out tread, cracked spokes, 
wrinkles, slag and sweat. The liet is formidable, but it should not 
be inferred that chilled wheels need be subject to any of the 
diseases mentioned, and the author catalogues them merely to put 
buyers on their guard. In fact, he says that when the vast number 
of these wheels in use is considered, and what a small percentage 


develop any diseases at all (except the universal disease of old age), 


it must be conceded that the makers are skilled in their art. This 
is particularly true since the introduction of high speeds and heavy 
wheel loads has introduced conditions under which unhealthy 
wheels must show up quickly. 

The Street Railway Journal for April 6th contained a well illus- 
trated description of the complex three-speed three-phase loco- 
motive, of which Messrs, Ganz have built two for the Italian State 
Railways. Probably the Italians wish all electric locomotives far 
enough, as the Government finds money for experiments while 
leaving the railways throughout the country short of everything 
necessary to move merchandise. 

These locomotives are equipped with one 12-pcle motor of 
1,200 B. H.P. and one 8-pole motor of 1,500 в.н.р. for а tem- 
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perature rise of 75° F. in one hour. The two higher speeds are 
obtained each with one of the motors in operation alone, and the 
third or lowest speed is got by putting the motors in cascade. This is 
accomplished economically by varying the combination of windings 
of the stator in the 12-pole machine. The windings for each 
phase are split into three parts, the 18 ends being taken to a special 
switch. When the motor is used alone on 3,000 volts for the top 
speed the windings of each phase are in series, and the whole com- 
bination is star connected, but for the lowest speed the three coils 
of each phase are thrown into parallel, while the stator is con- 
nected in delta, so enabling it to be used on Jth of the line voltage. 
The 8-pole motor weighs 13:4 metric tons, the 12-pole motor 114 
tons, and the whole locomotive 62 tons, while the weight on the two 
driving axles is 42 tons. 

A poor description is given of an apparatus which has been 
developed for equalising the loads of two three-phase locomotives 
whose driving wheels have different diameters, and it is evident that 
this trouble was not anticipated when the first three-phase locomo- 
tives were coupled on one train. 

Differences of 2 to 3 per cent. in wheel diameter must occur, and 
since the speed variation of a three-phase motor between no load 
and full load is no greater, one of the locos. may be fully loaded or 
overloaded, while the other runs without load, or even works as a 
generator at the expense of the first. 

A special and elaborate form of water rheostat for the rotor 
circuits is used with apparent success to neutralise this trouble. 


EXPERIMENTS ON SOLDERING.* 


A Contribution to the Testing of Materials, by ADOLF LIPPMANN 
Cologne. 


(Continued from page 450.) 


The question of the attacking of the metal is made still clearer 
by means of experiments with copper plates, which, at the 
suggestion of the author, were carried out by the above-mentioned 
authority. The certificate of test says :— 

“Copper plates 10 x 10 cm. were made metallically clean with 
hydrochloric acid; they were then rubbed with chalk and dried 
with filter paper. On the plates prepared in this manner sample 
4,250/1 (resin) was sprinkled in the form of a fine powder, and 
samples 4,250/2 (Fludor) and 4,250/3 (Tinol) were put on in thin 
layers. 

"(a) After the samples 4,250/2 and 4,250/3 had been acting for 
four days at the normal temperature of the room, sample 4,250/2 was 
removed from the plate with benzine and the plate was rinsed with 
water. The benzine solution, together with the insoluble particles 
suspended in it, and the watery solution were mixed together and 
filtered with hydrochloric acid to decompose any copper soaps 
which had formed. The hydrochloric acid watery filtrate was 
then tested for copper by saturation with ammonia. 

Sample 4,250/3 was able to be removed from the copper plate 
with water and for the same reason was treated like sample 4,250/2 
with hydrochloric acid. The hydrochloric acid watery solution was 
then also tested for copper. With sample 4,250/2, as well as with 
sample 4,250/3, the copper plate was extetnally unaltered. In the 
hydrochloric acid solutions no trace of copper could be found. 

“ (b) After the samples 4,250/2 and 4,250/3 had acted for one day 
at a temperature of 50° C., they were kept for 24 hours at the 
normal temperature of the room, and then similarly treated as in 
(a) The copper plates showed externally no signs of change. In 
the hydrochloric acid watery solutions no copper could be detected. 

" (е) After being allowed to act for five minutes at a temperature 
of 230° О., samples 4,250/1 to 3 were cooled, and sample 4,250/1 was 
removed from the plate with ether, and then, like samples 4,250/2 
and 3, as indicated under (a), treated with water and hydrochloric 
acid. No external change of the copper plates was noticeable with 
samples 4,250/1 and 4,250/2. The copper plate of sample 4,250/3 
was coloured a metallic white at the place which had been covered 
with the soldering material. 

“The hydrochloric acid watery solutions from sample 4,250/1 
(resin), and 2 (Fludor) showed weak copper reactions (sample 2 
weaker than 1); with sample 3 (Tinol) copper could not be traced. 

„Whether in soldering other conditions obtain, which may lead to 
an attacking of the copper, must remain undecided.” 

Of very special interest here is the result that resin at the 
temperature of soldering attacks the metal more strongly than the 
solder preparation 4,250/2 (Fludor). 

It is thus evident that serious consequences must follow, if 
the rules of the Verband Deutscher Elektrotechniker officially, 
and without further comment, declare that solders which attack 
metals are not to be employed, yet, at the same time, in officious 
elucidation permit the use of resin to be directly recommended. 
If, therefore, in the definition of these rules it is not explained 
that only the avoidance of unnecessarily strong acids is desired, 
which by negligent handling can give rise to bad after- 
effects, there may be conveyed in this expression a miscon- 
ception of the soldering process itself. Meanwhile this considera- 
tion also appears to have taken root elsewhere; at least, the fact 
speaks for itself that the passage with reference to the attacking of 
the metal is absent from the new edition of the Society's rules. 


From the Zlektrotechnische Zeitschrift. 
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The copper plate of sample 4,250/3 (Tinol 50/50) showed a metallic 
layer, according to the certificate of test. As the copper plate in 
consequence of the preparatory treatment was metallic and perfectly 
clean, on heating it the tin solder held in suspension in the Tinol 
flux could at once on melting combine with the copper, as in 
the process of soldering, and so formed a sort of protecting 
layer. Under these circumetances, the fact that there were no 
traces of copper in the residues is intelligible; if care had been 
taken to leave some of the flux ona part not covered with tin— 
as may easily happen in practice, by negligent handling of the 
material—the copper reactions would without doubt have resulted 
jast as in the experiments of the author. 

It would have been of interest had the remainder of sample 
4,250/8 also been examined for tin, especially with reference to 
the doubt as to the durability of such solders so largely mani- 
fested in practical circles. It does not appear improbable that 
with solders which contain an excess of ammonium chloride solu- 
tion, the metallic solder which is suspended in the soft mass as a fine 
powder does not long withstand the action of the acid which is 
formed by the slow decomposition of the sal-ammoniac. Without 
wishing to call into question the utility of such solders, it would 
nevertheless be advisable only to use them as fresh as possible. 

At the January meeting of the Kilner Bezirks-Verein Deutscher 
Ingenieure, Dr. M. Corsepius gave an account of some tests with 
solders which had already been published in part towards the end 
of the spring. As I was allotted the task of testing a soldering 
material by means of analogous experiments, I took the oppor- 
tunity of making a close study of these publications. 

In making this study, and partially repeating the corresponding 
experiments, I became convinced that a clear exchange of opinion 
was as much needed in connection with the evidential value of 
erperimental tests of solders as with reference to the influence of 
the acid, discussed above. 

As regards the possible evil after-effects of solders, Dr. Corsepius 
made duration tests, a report of which will be found in Elek- 
trictát. No. 52, 1906. | 

Manganin and nickelin wires, which had been several times 
soldered with Tinol, were loaded continuously for 1? months with 
17 amperes per sq. mm. The experiment starts with the supposi- 
tion that the so-called acid-free solders do not prevent the destruc- 
tion of the soldered portions by electrolysis, as most solders contain 
hygroscopic salts, such as zinc chloride. From this it results that 
the moisture adhering to the soldered parts conducts the current, 
and is decomposed by it. A secondary decomposition of the 
metal also takes place." 

As the result of the duration test, it is stated : —“ That the 
passage of the current has not produced any electrolytic action on 
the Tinol soldering, and also that no local secondary phenomena 
have occurred." Apart from the fact that the report bas omitted 
any information as to the treatment of the soldered parts after the 
operation of soldering, objections might be raised against the 
evidential value of the experiment, as & comparison is wanting. In 
fact, it is questionable whether the same result would be not attain- 
able with any kind of soldering material, perhaps even by soldering 
direct with hydrochloric acid, or zinc chloride, pre-supposing a most 
careful after-treatment. Unless it can be simultaneously estab- 
lished that with any other soldering procedure under exactly 
the same testing conditions destructive actions have actually taken 
place, the duration tests will prove nothing either in favour of the 
one kind of preparation or against the other. 

The most useful way of conducting such experiments would be to 
prepare test-pieces soldered with different materials, one piece to 
be very carefully treated afterwards—possibly by boiling; another 
piece to be less carefully handled— possibly only rubbed off with 
a greasy cloth—and with one of the pieces all subsequent treatment 
to be omitted. The samples prepared in this way should then all 
be subjected to the same duration test. These tests would, doubt- 
less, give information as to which material produced the least 
amount of harm with negligent handling. As by careful subsequent 
treatment one can obviate the bad after-effects due to the use of 
corrosive solders, such tests can, therefore, only refer to the con- 
sequences due to negligence, with which one certainly has to reckon 
in practice. : 

Experiments on tenacity, d. e., tensile tests, can, under certain cit- 
cumstances, afford reliable conclusions as to the efficiency of a solder- 
ing substance. A good soldered joint which is only held together by 
the solder can, in the most favourable case, attain the strength of 
the solder. In order to obtain comparative results free from 
objection, care will have to be taken in the preparation of the 
samples, that the pieces to be tested are only held together by the 
solder, i. e., that no portion of the observed tenacity can possibly be 
ascribed to other causes such as, for instance, binding wires, &c. 

Tensile tests with bound soldered joints, such as were described 
at the above meeting of the Kolner Bezirksverein Deutscher 
Ingenieure, cannot, therefore, be. regarded as suitable for experi- 
ments on the usefulness of solders. Bound soldered joints аге 
produced, as is well known, by bending up the two ends of the 
wires in the shape of a hook, laying them side by side—ce.y., for a 
length of 75 mm.—and then tightly binding them together with 
copper wire. As with this kind of wire joint the binding bas 
really to provide the strength, the tenacity of the unsoldered joint 
will, in general, exceed that of the wire itself, so that with a 
tensile test the break occurs outside the joint even when 
unsoldered — i. e., in the full cross-section. It is, therefore, obvious" 
that such soldered portions—as is, indeed, confirmed in the above- 
mentioned report—throughout support a greater load than the 
full cross-section. As, however, with a bound joint such a result 
can occur without soldering, tensile tests on bound soldered joints 
afford no criterion of the goodness of the soldering material used. 

Small differences in the magnitudes of the breaking loads 


certainly afford conclusions as to the influence of the applied 
source of heat on the strength of the wire, but not on the strength 
of the soldered portion. In this sense the sentence contained in 
the report of the test is to be interpreted :—'' Soldering with the 
naked flame gave a somewhat lower tenacity than when carried out 
with the soldering iron.” (Cp. Mitteilungen des Kölner Bezirke- 
verein Deutscher Ingenieure," Heft 2, 1907, p. 6.) These differences 
are based проп the fact that all drawn or twisted wires give varying 
results with reference to their breaking load, according as they are 
more orlessannealed. The following consideration may be useful in 
arranging tests:— When heavy conductors are soldered into cable 
thimbles, the clear width of which is slightly larger than the diameter 
of the conductor, the soldered ends, when drawn out by force, should 
present clean sheared surfaces, if the soldering has been perfectly 
carried out. Starting from this standpoint, the cable thimbles of 
so-called motor-cable connectors, which are delivered filled with 
solder, were carefully unsoldered, and then 4:52-mm. (16 sq. mm.) 
wires soldered into them with Fludor and Tinol. On drawing out 
the wires by means of a Lohsenhausen testing machine (5 tons 
maximum load), the following results were obtained: 

Sample I (Fludor),350 kg.; sample II (Fludor), 360 kg.; sample III 
(Tinol), 325 kg.; sample IV (Tinol) 310 kg. Samples I and II showed 
smooth, clean sheared surfaces when pulled out. The wires soldered 
with Tinol exhibited strongly tumid protuberances, to which moist, 
unused material was still clinging (fig. 3). In consequence of the 
strong frothing of the Tinol mass on heating, there remained inside 
the cable thimble a residue which, on cooling, was enclosed by the 
solder adhering to the edges. А 

At the same time this test showed that soldering materials which 


Еа. 3.—SoLDERED WIBES PULLED OUT OF CABLE SOCKETS. 


contain the necessary soldering metal in a finely-powdered form 
cannot be universally applied. However seductive the thought 
may be that everything necessary for soldering has been combined, 
this kind of soldering material is less suitable for soldering in 
closed cable thimbles than for tinning free surfaces. Owing to the 
strong evolution of gas the liquid solder is driven out of the thimble 
to such an extent that it becomes very tedious to fill it up. Also in 
soldering a thick bundle of wire the large amount of solder which 
spurts out for the same reason may become very disagreeable. 
Experiments with Lotan," a preparation equal in value to Tinol 
and containing the flux and solder combined as a finely-divided 
powder, led in this respect to similar results, although ''Lotan" 
has the characteristic of forming mach less gas. 

To .render the comparison still more free from objection, the 
above tensile tests were repeated for different materials with a 
slight modification. On carefully examining the drawn-out wires, 


it was observed that the solder, which had flowed through, had 


partially connected the end faces of the wires to the metal of the 
cable thimble, so that, in addition to the shearing, to a alight 
extent a tensile strain might have occurred. Although it could 
not be expected that this slight hold would materially affect the 
results, it was still deemed advisable, in order to meet possible 
objections, to exclude these influences in repeating the experiments. 
For this purpose 5-mm. thick circular disks of vulcan-asbestos, 
having the same diameter as the bore of the cable thimbles, were 
inserted in the latter, so that a soldered connection could now 
only take place on the circumference, but not on the front face, of 
the wire (fig. 4). After pulling out the wires in the testing 
machine, by means of a series of micrometer measurements the 
mean diameter and the mean length of the different cylindrical 
shearing areas were determined. If the shearing section so found 
be multiplied by the coefficient of shearing of the applied solder- 
alloy, and the force obtained in this manner be compared with 
the breaking load given by the testing machine, a figure can 
be obtained which serves as a measure of the goodness of the 
soldering I. e., its efficiency. 
If d = the mean diameter, 

S the mean length of the shearing section, 

k, = the coefficient of shearing of the alloy, 

р; = dl т ka the force obtained from the experimental value 

of the shearing stress of the alloy, 

P. = the breaking load given by the testing machine, 

then the efficiency of the soldering is given by— 
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The mean coefficient of shearing of the normal alloy of tbe metal 
older (50 parts lead to 50 parts tin) was found by experiment to 
be 200 kg. per sq.cm. Using this value the experiments yielded 
the following figures :— 


n (04 
58 де ч ае " 
1 Flador ... 2350 16 4°47 0779 
2 Tinol stick | 380 19 445 07715 
3 Lotan .. js we 355 17 4°38 0°759 
4 Zinc chloride’... .. | 340 15 453 | 0796 
5 Resin Les ed 320 18 441 0642 
6 | Fludor .. ...  .. 350 | 16 | 440 | 0791 
7 Tino. 340 | 16 | 440 | 0787 
? | 


The figures are easy to understand; e. /., in soldering with zinc 
chloride, 796 per cent. of the strength of the metal solder was 
reached ; with resin the joint had only 64:2 per cent. of the strength 
of the solder used. | 

At the same time the table shows that a true comparison can 
only be made by measuring the actual shearing areas. The bare 
statement of the maximum load obtained by experiment does not 
suffice alone; in addition, the area must be known over which the 
breaking load is distributed. 

To test the effect of high temperature, in experiments Nos. 6 and 7 


the cable thimbles were held for another 30 seconds in the flame of 


the benzine soldering lamp afterthe solder began to flow. Whether 
the small protuberances that were obtained in experiments 6 and 7 
are to be actually ascribed to the larger transfer of heat, I should 
not like to decide just yet from these experiments. 

At most the supposition may be expressed that perhaps in this 
way information may be gained on the effect of the source of heat. 
This would, however, require a much larger amount of experi- 
mental work than the time of the author so far has permitted. 

The fact will not appear strange that soldering with sinc chloride 
gave the highest value and with resin the lowest. 


Fic. 4 —SECTION oF TEST-PIECE. 


In carrying out tests of this description it is advisable, in solder 
ing-in the wire, to wipe off the fluid solder evenly with, вау, а 
piece of tin so that if possible the solder closes flush with the edge 
of the cable thimble. To facilitate the measurement of the length 
of the shearing area, the protruding end of the wire should be 
painted with iron varnish right up to the edge of the thimble after 
cooling and before it is placed in tbe testing machine. 

Thelength of wire within the thimble is regulated by the physical 
properties of the wire, which should be determined beforehand. At 
any rate it should be so adjusted that the maximum load expected 
to pull out the wire will not stretch it, as the reduction in cross- 
section of the wire caused by an extension can produce quite 
different conditions. | 

"That in such experiments extreme care should be taken to ensure 
the simultaneous fulfilment of all the testing conditions—that, for 
instance, the pieces of wire used should, as far .as possible, exhibit 
equal surface conditions—requires no confirmation. If special 
importance be attached to ascertaining which material gives the 
best resulta in the presence of thick layers of oxide without previous 
cleaning of the surfaces, it would not be difficult to produce sym- 
metrical layers of oxide of any thickness on a piece of wire 
previously brightened by dipping, the sections of which could then 
be used for the different samples. 

16 only remains to be said that by the adoption of a few pre- 
cautionary measures there is nothing to prevent the above experi- 
ments being carried out with pieces of tin. 

Judging from the рше! results obtained hitherto, it can, 
at апу rate, be asserted that the method of testing described above 
permits of good comparisons. In addition, it is far leas dependent 
upon secondary causes than, say, electrical tests, and has the 
advantage over these that it can be carried out with fewer 
apparatus and with less expenditure of time. 


(To be continued.) 


Russian Exhibition.—In December next an inter- 
national exhibition of modern apparatus for lighting and beating is 
to be held at St. Petersburg, and a Lighting Congress will take 
place under the auspices of the Imperial Russian Technical Society, 
on January 9th and 20th, 1908. Medals and diplomas will be 
granted, and special tariffs will be charged on the Russian and 
other railways for the carriage of exhibits, which will also be 
admitted free of duty, provided that they are removed from the 
country after the Exhibition. The charges for space vary from 35 
to 12 roubles per sq. metre. Fall particulars can be had from the 
Exhibition Committee, through the Imperial Russian Financial 
Agency, 107, Cromwell Road, London, 8.W. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The 0.8. Liquid Starter. 


These liquid starters have been designed to overcome the 
difficulties sometimes experienced in wire etarters in connection 
with the no-volt release arrangement, possibility of starting-up too 
quickly, heating through starting too slowly, and also separately 
exciting the motor field, irrespective of the resistance in the 
armature circuit. 


The starter is totally enclosed in a wooden case, with the starting | 
handle projecting at one side. On turning the starting arm, the- 


plunger is lowered through the liquid resistance, and a weighted 
magnet-shoe, fixed in a slide, is lifted, the raising of the latter 
immediately allowing the shunt switch to drop by its own weight 
before the plunger reaches the liquid, thus completing the shunt 


circuit b»fore the armature circuit is formed. The plunger is fixed 
to a wooden float of a slightly smaller diameter than the jar 
contaiiing the liquid, compelling it to displace the latter before 
sinking, and therefore making it impossible for the armature 
circuit to be completed too rapidly. The plunger reaches the 
contact at the bottom of the jar before the magnet-shoe reaches 
the top of the slide, which then at once cuts out the liquid 
resistance. This weighted magnet-shoe is held up by means of a 
magnet coil (in series with the shunt circuit), so that the moment 
the main switch is opened the coil is demagnetised, allowing the 
magnet-shoe to fall by gravity, the weight of the magnet-shoe 
at the same time allowing it to draw up the plunger to the off 
position. 

A rasistance is inserted in the shunt circuit (which comes into 
play automatically as soon as the main switch is opened) to deal 
with the extra B. M. x. 

The overload release is operated by a solenoid device. The liquid 
used и fireproof, and, unlike acids or soda, has very little effect on 
metals. 

All the live parts are mounted on a polished slate partition to 
ensure perfect insulation, and the necessity for a mechanical joint 
through the porcelain jar for the return from the bottom contact is 
obviated by the use of two jars instead of one. 

These starters are eminently suitable for motor hiring schemes, 
as only four sizes are required for dealing with motors up to 30 . p.; 
the resistance solution is specially graded for any given horse-power, 
and can be altered or renewed in a few minutes at the cost of a few 
pence. They are made under the Olive and Swarbrick patente by 
the О.В. LIQUID STARTER AND DiMMER Co., of Pool Fold Chambers, 
Cross Street, Manchester 
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(Igranic Motor Regulating Panels. 


In the acoompanying illustration (fig. 4) we show a number of 
и Igranic " motor’ regulating panels, which form part of a large 
order which has been received for foreign shipment by the Apams 
MANUFACTURING Co., LTD., of 106, New Bond Street, W. 


i7: + Dowsing Luminous Radiators. 


Tae Розалина Raviant Haat Co., Lro., 24, Budge Row, E. C., 
are introducing several new types of their patent electric radiators 
for the ‘coming season. Amongst these new designs may be specially 
mentioned a line in which use is mage of Doulton Majolica ware, 


Electric Heating. 


The ELECTRIC AND ORDNANCE AOGESSOBIES Co., Lp. of 
Stellite Worke, Cheston Road, Aston, Birmingham, are putting; two 
new electric heating systems on the market. The “River's” 
system, in which the heating units consist of specially designed 
tiles or bases carrying а ted resistance compound, which is 


practically indestructible, is essentially a low temperature one, and 
is stated to be preferred by many heating engineers for use in 
hospitale, sanatoriums, sick rooms, &c., where a very gentle heat is 
required. “Stellite” heaters on this system have been installed 
in tbe House of Commons, Buckingham Palace, &., with satisfac- 

tory results. In the “Eclipse” system, quid units are employed 


Fic. 2.—Dowsina FRENCH Desicn IN HAMMERED BRONZE. 


which, besides beiog perfectly hygienic, makes an attractive framing 
to'the patent interior which contains the heat lamps with the special 
superheating arrangement for warming the air. New radiators for 
use in the dining-room or.office have been devised with a flat top, 
and these will be useful to keep food warm. Other designs in 


Fic. 4.—“Iaranic”’’ Motor REGULATING PANELS. 


which work at а higher temperature. These units are very light, with 
a negligible capacity for heat, and they commence heating the air 
immediately they are put on circuit. Thespecial advantage claimed 
is the quick results obtained, while the simplicity and absolute 


Fic. 3.—Raputor with MajoLi0A WARE FRAME. 


black iron and copper, hammered copper, brass, &c., after the 
Sheraton, Adams, and new art styles, are listed in a range of prices 
for two, three, and four-lamp types, for all classes of consumers. 
We understand that there are several ships’ radiators already 
supplied to the Admiralty and used on the new Dreadnought, all of 
which are fitted with the Dowsing patents. An illustrated cata- 
logue for the season has just been issued, and this, together with a 
four-page circular, gives particulars as to prices. Fig. 2 is a fine 
permon ot artistic French design ia hammered bronze. It is 

tted with pateat coppered refiector and fan-shaped interior. In 
fig. 3 we show a representative artistic example, with Majolica-ware 


frame in green art shade, fitted with coppered reflector and 


interior. ' 


Ето. §.—Evecrric & OrnpnNancgs SuiP Evectric HEATER. 


reliability of the units and the compactness and extreme portability 
of the complete heaters are advantageous features also claimed for the 
system. Over 50 designs have been standardised —special attention 
being given to ship heaters, factory heaters, &c. We illustrate (fig. 5) 
a Ship's heater, built to consume 1,500 watts, with temperature regu- 
lation, for ruby illumination, an art glass panel being provided. 
The case is of antique brass hand hammered, with hand repoussé 
work, and saw pierced panel and top. 

The other illustration (fig. 6) shows a design suitable for use in 
dining room, drawing room, &c., of antique copper, hand hammered, 
with hand repoussé panel, art inlays for illumination, &c. The oom- 
pany’s new catalogue will be published in the course of a few days. 

A comprehensive catalogue of motor-starting gear has been 


\ 
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ublished by the company containing over 800 prices. We illustrate 
(бе. 7) an enclosed panel consisting of standard enclosed motor 
starter and the “Stellite” ironclad combined Q. B. switch and fuses. 
A complete range of panels and starters, all new designs, is now 


Fic. 6.—ELECTBIC AND ORDNANCE HEATER FOR DINING 
Rooms, &c. 


stocked. The Q.B. combined switch and fuses are claimed to bea 
considerable improvement. In it separate slate bases are provided 
for each pole, on which are mounted the patent self-aligning renew- 
able copper contacts and sweating socket’, &c., the bases being 
thoroughly well insulated from the iron case, and the poles separated 
by asubstantial insulating fillet. 

The switch lever and all outside parts are insulated, an earthing 
terminal being provided. The resistance of the switch is low, and 
all current-carrying parte sre of ample capacity, thereby obviating 
any possibility of heating. The make-and break mecbanism is 
simple in design, the actual quick make-and-break being operated by 
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Fio. 7.—" STELLITE ” Exctosep Motor STABTER AND 
, COMBINED SWITCH AND FUsES. 


the inclined angle pieces caet solid with the bottom case in conjunc- 
tion with the two special plungers (fitted with steel pulleys) on the 
switch blade (brass), and fuse-carrying body. In closing the switch 
each plunger engages with one of the angle pieces, and is under 
compression until the apex of the angle piece is reached, when the 
compression is released, and, due to the inclined surface of the angle 
piece, the switch blades ате rapidly driven home ou the contacte, 
and a quick. make is effected. A quick-break is similarly obtained 
when opening tbe switch. The lever operates in a loose link ; the 
cover is hinged and asbestos lined, and the switch is made water- 
tight by & rubber gland inserted in the top of the bottom case. The 
switch is designed for house service and motor work. 


NEW PATENTS APPLIED FOR, 1907. 


Compiled e re for this journal by W. P. Тномрвои & Co., Electrical Patent 
gents, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


20,589. ‘‘Automatic device for lowering an electric trolley pole when it 
leaves the wire." J.RawpEs-WiLLEY. September 16th. 


20,572. ‘‘ Improvements іп electrically-operated firearms." К. BERESFORD. 
September 16th. 


20,592. Improved electric secondary cell.“ P. КАВввІрок. September 18th. 
( Complete.) 

20,600. Improvements in bridging blocks for dynamo. electric machines.” 
E. Herrmann ара F. W. Үосмо. (Date тр for under Patents Act, 1901, 
October 18th, 1906, being date of application in United States.) September 16th. 
(Complete.) 

20,608. ‘‘Improvements in electrostatic tential meters.“ ALLGEMEINE 
ELEKTRICITATS GESELLSCHAFT. (Date appli for under Patents Act, 1901, 
Reptember 15th, 19С6, being date of application in Germany.) September 16th. 
(Complete.) 

20,608. '' Improvements in electrical transmitting apparatus for controlling 
the sighting of guns." A. T. Dawson and G. T. BrckHAM. September 16th. 


20,614. ''Improved  electro-magnetical controlled cut-out or circuit- 
breaker.“ Н. Rose. September 16th. 


20, 619. Improved electric n with improved shade carrier-holder, 
for bayonet cap electric lampe." С. M. Escare and C. Damrey., September 17th. 


20,689. ''Improvements in filling joint boxes to protect the joints of electric 
cables." E. A. CLAREMONT. September 17th. 


20,650. “ Electric furnaces.” Н. L. HARTENSTRIN. September 17th. 
(Complete.) 
20,651. Carbon holders.” Н. L. HARTENSTEIN, September 17th. 
(Complete.) 


20,670. “Improvements relating to mercury interrupters for electric currents.“ 
L. J. B. Овлсіт. (Date applied for under Patents Act, 1901, реш Ast, 
1906, being date of application in France.) September 17th. Complete.) 


20,676. “ Improvements in electrically-operated switching and other devices.“ 
Е. Conran. (Date applied for under Patents Act, 1901, September 20th, 1906, 
being date of application in United States.) September 17th. (Complete.) 


20,688. “Impre vements in or connected with the reproduction of pictures, 
writing and the like by electricity." В. О. Cowrer-CoLxs. September 17th. 


20,688. ''Improved process for the recovery of metals from their ores or 


from residues or other substances containing the metals." &8.O.CowPrxnR-COoLES. 
September 17+. 


20,088. ‘* Improvements in controllers for motor vehicles.“ 
September 17th. (Complete.) 


20,689. ‘‘Improvements relating to the control of electrically-driven 
vehicles." Е. A. JzrrFREYS and W. B. Sayers. September 17th. 


20,748. ‘‘ Improvements in electrical fuses.” J. JEFFREYS. September 18th. 


90,774. ‘‘Improvements in and relating to electric switches." BRITISH 
THoMsoN-HousTON Co., LTD., and E. B. WzpwonkE. September 18th. 


20,788. “ e in electric batteries for medical purposes.“ H. J. 
Happan. (W. Thompson and J. C. Martin.) September 18th. (Complete.) 


20,812. Improved shutter for the lenses of stage arcs, binocular magic 
lanterns and other such devices." W. PoLLA RD. September 19th. 


20, 814. Improved electrio cable or conductor connecting devices or means.” 
BRITISH INSULATED AND HELSBY CABLES, LTD., and Н. ALLEN. September 
19th. (Complete.) 


ion '" Improvements in electric oscillographs." J. T. Iawm. September 
h. 


20,867. '' Improvements in and relating to slternating-current machines of 
the commutator type." ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. (Date 
applied for under Patents Act, 1901, September 20th, 1906, being date of applica- 
tion in Germany.) September 19th. (Complete.) 


20, 878. Improvements in and relating to motor-driven clocks, electrically 
controlled.“ I. Н. Parsons and A. E. J. BALL. September 20th. 


20,901. Improvements in central-battery telephone exchange systems.'' 
J. А. Romer. September 20th. 


20,908. ‘‘ Improvements in automatic electrical signals for colliery inclines 
and the like.“ R. REED. September 20th. 


20.919. Improvements in or relating to magreto machines chiefly for the 
ignition of internal combustion engines.“ J. D. BELL. September 20th 

20,920. Improvements in magnetic ore separator.“ L. 8. Всвт. (W. M. 
Currie, Federated Malay States.) September 

20,932. New method of manufacturing moulds used in the electrolytic 
manufacture of so-called honeycombed radiators and apparatus connected there- 

th." E. Евікрнегм. (Date applied for under Patents Act, 1901, November 

th, 1906, being date of application in France.) September 90th. (Complete.) 


20,947. Method of inserting former-wound ooils of flat copper into the 
slotted iron cores of electrical machines.“ SIEMENS Bros. Dynamo Works, тр 
(Siemens-Schuckertwerke G. m. b. H., Germany.) September 21st. (Complete.) 


20,948. Method for reducing disturbances in telephone and telegraph lines.“ 
SIEMENS Bros. Dynamo Worss, тр. (Siemens huckertwerke, G.m.b.H., 
Germany.) September 21st. (Complete.) 


20,949. ''Improvements in the control of electrically propelled vehicles and 
other apparatus.” SikwENs Bros. Dynamo Works, LTD. (Siemens Schuckert- 
werke, G.m.b.H., Germany.) September 21st. (Complete.) 


20,988. Improvements in or relating to magneto machines, chiefly for 
the ignition of internal combustion engines." J. D. BELL. September 21st. 


21,017. Improved means and apparatus for regulating the ignition of 
internal combustion engines." S. SanpERSand J. W. Dean. September 21st. 


21,080. “Improvement in magnets for lifting." MARKISCHE MASCHINENBAU- 
ANSTALT L. STUCKENHOLTZ A.-G. (Date applied for under Patents Act, 1901, 
March 21st, 1907, being date of application in Germany.) September 21st. 
(Complete.) i 

21,085. *' Improved method of electric motor control and apparatus therefor." 
W. С. Yates and W. О. Lum. (Date applied for under Patents Act, 1901, 


September 22nd, 1906, being date of application in United States.) Beptember 
21st. (Complete.) 


A. WINTOX. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these fioatione may be obtained of Messrs. W. P. 
Tompson & Co., 829, High Holborn, W. O., and at Liverpool price, post 
free, 9d. (in stampa). 


1906. 


MEANS ron CowPENSATING LOAD VARIATIONS IN ELECTRICAL INRTALLATIONS. 
J. Y. Johnson. (Felten & Guilleaume Lahmeyerwerke Akt.-Ges.) 11,858. 
May 21st. 

FILAMENTR FOR USE IN ELECTRIC Lampe, FURNACES, OR OTHER APPARATUS. The 
British Thomson-Houston Co., Ltd. (General Electric Co., U.S.) 18,48. 
August 17th. 

METHODS or PunIFYIXG METALLIC Compounpas. The British Thomson - Houston 
Co., Ltd. (General Electric Co., U.S.) 18,489. August !7th. 
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ELECTRICAL CONTRACTOR OR 
IRONMONGER ? 


QUITE a little storm in a teacup has been raised by a con- 
temporary, because the Jronmongers’ Chronicle recently 
suggested that the hardwareman or ironmonger should 
devote more attention to electrical contracting than he has 
hitherto done. The Chronicle says :—‘‘Our efforts are 
directed towards increasing the efficiency of all hardware- 
men who are engaged in electrical work, and to opening up 
a new field of business for those who have hitherto stood 
aloof.” In other words, the hardwareman looks upon elec- 
trical contracting as a side line to his ironmongery business. 

In our issue of the 27th ult., in advocating a more 
aggressive policy in the matter of pushing the sales of 
heating appliances, we said: — Provided that equitable 
prices are preserved, such goods can be handled quite well 
through ordinary ironmongers. . . . Although switchgear 
must be left to electrical traders, electric cooking and 
heating apparatus can be sold in much more general ways. 
In a matter of this sort the manufacturer, the contractor, the 
sales agent, and the electricity supply authorities all stand to 
gain from the wider use of such articles." 

How such remarks as these can be construed into 

r *advocating that all and sundry—no matter who— 
should plunge into the [contracting] business " ; how it can 
be argued from the above that we are opposing the Elec- 
trical Contractors’ Association—an association we helped to 
bring into existence—in its efforts to improve the status 
of the contractor and eliminate the ‘grip sack’ no account 
bungler," none but a journalist of the Carmelite School 
could explain. It is a pity that our young friends in the 
Strand did not leave behind them the methods of Carmelite 


Street when they stepped up into the cleaner atmosphere of 


electrical journalism. 

We yield to none in the intensity of our desire to see the 
fullest possible use made of all electrical applications. 

It is of no use to play the ostrich; facts do not alter 
because we shut our eyes to them, nor will the flinging of 
abuse bring back to the electrical contractor the work which 
the ironmonger, the builder, and the plumber and gasfitter 
have gradually appropriated. 

In a leading article some 18 months ago, we pointed out 
that the tendency was for small contracting work, by which 
we mean the wiring of small properties, blocks of mansion 
flats, small shops, acd the like, to drift into the hands of the 
building trades, and by the term building trades, we do not 
refer to bricklayers and stonemasons whose work finishes with 
the shell, but to the trades engaged in the interior, such as 
those who employ joiners, gas and bell fitters, plumbers and 
ironmongers. 

In the wood-casing days, far more joiners than. wiremen 
were engaged in electric wiring, and many joiners becam- 
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chargemen or foremen on electrical contracts. They often 
made better chargemen than the mere wireman did, due to 
the better and more methodical training they had received. 
. Hence we find to day that some cabinet-making and 
 upholstering firms run an electrical department as a side 
line. 

Nowadays, when lead and iron piping or conduit has ко 
largely superseded wood-casing for enclosing the wires, a 
very large portion of the work of erection is practically 
plumbers’, gasfittera’, or ironmongers’ work. It would be 
demanding something almost more than human to ask these 
tradesmen to quietly stand on one side and see their trades 
gradually pass into the hands of the new-comer, the elec- 
trical contractor, without making some attempt to retain 
them by acquiring a working knowledge of electric wiring. 

Engine-builders passed through a somewhat similar 
experience when Willans introduced his high-speed engine. 
They had to grin and bear it, whilst Willans & Robinson in 
building up their magnificent business took order after 
order which formerly would have gone to the older firms. 
No doubt when the older established engineering firms 
designed and put on the market competitive high-speed 
engines, the firm which had created this new field felt 
aggrieved, and said, like electrical contractors are saying 
to-day, “ What right have these people to cut into our 
market, what can they know about our business?” But 
no one to-day would question the right of any firm to make 
either a steam engine or a gas engine, whether of the high or 
the low speed type. 

Again, in one of the higher walks of the electrical 
industry, the consulting profession, the same cycle of ex- 
perience has taken place. The older order of consultante, 
viz.,the civil engineers, watched with chagrin the carrying 
out of electric railway schemes in which they played no part. 
* Surely," they said, railway engineering is civil engineer- 
ing; these men are encroaching on our preserves." And 
now consulting electrical engineers, who have devoted years 
to the study of electric railway problems, who have read 
papers on the subject before the learned Societies, who have 
borne the brunt of the pioneering work, must stand aside 
whilst civil engineers who have picked up their electrical 
engineering knowledge as the ironmonger has picked 
up electric wiring, are entrusted not only with electric 
railway problems, but with electrical power transmission 
Schemes and other works which the consulting electrical 
engineer considers his own particular work. 

So again in the domain of electric lighting, the archi- 
tect has largely ousted the consulting engineer in public 
building. and country house installations, and the naval 
architect draws the consulting engineer's fees for steamahip 
and yacht installations. 

Much as we may deplore these facts, it is, as we have 
already pointed out, of no use to close our eyes to them 
nor to heap abuse upon the other people and call them by 
vulgar names. And just as there is no redress in the higher 
branches of the industry, no machinery by means of which 
‚Ше charlatan and tlie incompetent may be prevented from 
posing as electrical experts, so is there none in the manu- 
facturing and contracting branches. 

A dynamo and motor manufacturer may, if he choose, 
make steam or petrol engines, whilst a turbine or engine 
builder may help to make ends meet by filling his shops 


contracts in factories. 


with electrical work. Noone would think of questioning 
the right of either to make whatever heliked. When we come 
to electrical contracting, however, it would appear from a 
contemporary that there is à demand for exceptional treat- 
ment, viz. that any man who styles himself an electrical 
contractor—and any Dick, Tom, or Harry, be he a farm 
labourer or a chimney sweep, may do so if he choose—should 
be able to object to any tradesmen, skilled though he may 
be, who trades under the style of plumber, gasfitter, or iron- 
monger, carrying out electric wiring contracts, or even selling 
electric radiators, lamps or other electrical sundries. "This, 
at any rate, is the logical conclusion of the argument. 


That the leading contractors share these views we do not 
believe. They must know that an ironmonger is as free to 
start an electrical contracting department as an electrical 
contractor is to start an ironmongery store or a motor-car 
garage ; and providing that they engage competent men for 
the work, their competition will be less to be feared than 
that of the jerry wiring contractor. 

What we want to see, and what the Electrical Contractors’ 
Association want to see, and in fact what everybody who has 
the true interests of the electrical industry at heart desires, is 
the elimination of cheap and nasty work and the cut-throat 
competition of the mushroom contractor who is here to-day 
and gone to-morrow, and who lives a parasitic existence at 
the expense of honest men. We go further than this, and say 
that we should like to see some means introduced for the 
regulation of the industry, means which would. make it im- 
possible for any man without adequate training or experience 
to set up or pose either as an electrical expert or as a 
contractor. 

As, however, there are no such means, nor is there any 
likelihood of such, all that we can do is to welcome any 
attempt to control the quality of the work carried out. For 
this reason we heartily approve the action of the Home Office 
in attempting to formulate rules, capable of enforcement, 
which have for their object the improvement of the standard 
of electrical work in factories and workshops. With the 
details of these rules we are not at present concerned ; 


with the spirit in which they are conceived we are in 


sympathy. Such rules will surely prevent the ironmonger, 
who is no more than an ironmonger, the plumber whose 
knowledge ends with plumbing, and the gasfitter who does 
not know the difference between an insulator and an 
installation, from undertaking electric lighting and power 
It will not, however, prevent the 
competent from doing so, be he called electrical contractor 
or ironmonger. 

Whilst we hear that “the Electrical Contractors 
Association is doing all in its power to improve the status of 
the contractor, and to eliminate the ‘grip sack’ no account 
bungler," it, on the other hand, opposes the introduction of 
regulations which have for their object the enforcement of a 
certein minimum standard of workmanship. Surely this is a 
short-sighted policy, for if such regulations, suitably modified, 


: could have a wider application and extend to all electrical 


work, they might assist in the weeding out of the undesirable 
element in the electrical contracting ranks. 

Let us not ape the trade unionist workman who would 
say— this man must not run a wire because he has served 
his time to running lead pipes," or that man must not fix 
an electric radiator because he has not served his time to 
anything "—Trather let us strive by all the means in our power to 
promote the spread of all the applications of electricity to the 
service of mankind, and to insist upon sound, honest, and 
good work, no matter under what label the contractor 
chooses to work. 
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SUNDERLAND TRAMWAY ACCIDENTS. 


THE double event at Sunderland upon which Col. von Donop 
has reported to the Board of Trade proves to have been a 
repetition of the accidente upon which we have commented 
too often for our peace of mind. 

Col. von Donop's report is a model of lucidity and con- 
ciseness, and everyone who reads it will agree that he has 
taken the correct view of the two cases. 

The first accident, although luckily it involved no loss of 
life, was sufficiently serious, several passengers being injured. 
The car ran down a hill about 300 yards long, at the middle 
of which the grade is as acute as 1 in 11, and at whose foot 
there is a curve having a radius of 100 ft. It was 
а single truck, double-deck car equipped with a hand 
brake, the Westinghouse form of magnetic wheel and 
track brake, together with the usual facilities for reversing 
the motors. 

The rails were greasy. The driver possibly did not make 
the compulsory stop on the brow of the hill; icertainly he 
allowed the car to outran his control before the steepest 
part of the hill was reached, and Col. von Donop considers 
that he then lost his head and did the usual silly and 
ineffective things with the three brakes, with the net result 
that the car ran into and off the curve at the rate 30 M.P.H., 
being saved from over-turning by a convenient stone wall. 

For the accident the driver must bear the whole blame, 
as there is no evidence, except his own statements, that any 
of the brakes were deranged; indeed, on the contrary, it is 
reasonably certain that they were in good order. | 

But it is not our intention to waste time and to obscure 
the issue by talking of the blameworthiness of this 
particular man, or of the terrible daily risks which 
tramway passengers run when they deliver themselves up 
into the keeping of a man who may be reckless by nature or 
from drink, who may be incompetent, or who may develop, 
jn the presence of some sudden crisis, either cowardice or 
panic. These things are all worth discussion in their way, 
and at the proper time, but for the present we are concerned 
alone with the query: How are accidents to be avoided in 
which personality is the mainspring? That is to say, how 
far can the regular and safe running of a car be rendered 
independent of the driver? So far as we can see now, utter 
independence is not in view ; but it may be possible—more- 
over, we believe that it is possible—to reduce tramcar risks 
far below the present rate. How to do this has been indi- 
cated in previous articles, but it is necessary to reiterate 
beyond weariness before new facts are assimilated by the 
people most concerned. 

First of all, probably most, important of all, there should 
not be more than two brakes on a car, and, if it were 
possible, it should not be in the motorman’s power to reverse 
the motors. 

Secondly, the emergency brake must be connected in no 
way with the service brake; or the emergency brake and 
the service brake must be one and the same; and, if there 
be another, by no possible means must it be able to interfere 
with the other's working, and the converse must hold 
as well. 


Thirdly, it is desirable that the wheels should not be used 


as the medium between car and rails for braking purposes. 


Lastly, the application of any emergency brake pure and 
simple must involve no difficult or delicate movements, and 
almost no thought at all on the part of the driver. It must 
be such that when put into action by an elementary motion, 
the driver is required to make no adjustments, and, indeed, 
the power to do so must be taken from him altogether. 

When once the emergency brake is on, the driver has shot 
his last bolt, and he can do nothing either good or bad, but 
he must be so inspired with confidence in the power of the 
brake that he will not even be nervous as to the result. 

It is by no means essential that this brake should retard 
the car with great violence, but the rate of deceleration 
may be carried up to a point of inconvenience without 
injury to the passengers. 

If we were asked what chance there is of tramways adopt- 
ing new brakes and modifying or discarding the existing 
ones because there has been a succession of serious accidents 
in various parts of the country, and those accidents are 
shown to have been due indirectly to the kind of brakes in 
use or to the way in which they were mixed up, we should 
say that local pressure will have to be very strong and very 
insistent before anything is done; not always because the 
executive officer is unconvinced or uninterested, but because 
the board of directors or the tramways committee will not 
agree to the necessary expenditure, which possibly would be 
considerable. 

It is so much easier and lést costly to issue “strict 
instructions" to motormen, to ply them with rules and 
regulations, and to educate them in their business more or 
less sensibly, but it is not a policy which commends itself to 
the prudent, and it is shaped without taking into considera- 
tion that the man who runs open-armed into accidente is 
untrainable, and we defy the most astute to select any large 
body of men which will not contain one or many such. 

Careful, even elaborate, training of motormen is indis- 
pensable, although sometimes itis now dispensed with, and 
in other cases is treated lightly and with impatience; but all 
the training in the world will not prevent the kind of driver 
we have in mind, first of all losing control of his car, and 
last, of all being unable to regain it. 

When the driver becomes an automaton there will be no 
more accidents ; and, as he is made to approach nearer to 
the impossible by taking advantage of mechanical and elec- 
trical improvements, so will accidents approach nearer 
to zero. 


As we foreshadowed a few weeks ago, 

5 е the prompt and drastic action of the 
Employers’ Federation has had the effect 

of settling, at any rate for a time, certain matters in dispute 
among some sections of the shipbuilding and engineering 
trades. There can be no doubt that had Armstrong, Whit- 
worth & Co. given way to the handful of caulkers who 
attempted to get behind the existing agreement, this action 
of the caulkers would ‘have led to other strikes in the 
neighbourhood, resulting eventually in dissatisfaction 


throughout the whole industry. It is satisfactory to learn, 


therefore, that the result of the ballot is in favour of what 

is known as the Edinburgh Agreement, the voting being 

officially given as 11,109 for and 7,553 against, or a 
D 
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majority of 3,556 out of a total number of votes recorded 
of 18,662. "This number is stated to establish a record. 

We understand that the provisional agreement which is 
to take the place of the terms of settlement of 1898, has 
now been ratified and signed by Sir Andrew Noble, the 
president of the Employers' Federation, and by the chairmen 
and secretaries of the unions concerned, on bebalf of the 
workmen. 

We understand also that several additional trades unions 
connected with the engineering trades have thrown in their 
lot with the Amalgamated Society, and that the terms of 
the new agreement will be wider in scope than the famous 
Terms of Settlement of 1898. The actual terms, however, 
have not yet been made public. 


t 


THE tendency of the copper market at 
the present time is all in the direction of 
limitation of supply. The limitation, in 
this case will, we are told, not be a matter of holding back 
stocks but an actual curtailment of production. It will 
naturally be some little time before a measure of this kind 
can have a marked effect, and meanwhile prices are keeping 
fairly steady. 

In the course of an exhaustive article on the subject 
which appeared recently in the S/andard, the average price 
of the metal for the period 1900 to 1906 was given as 
£65, and further particulars given show the price for the 
preceding 20 years to have been still lower, averaging at 
about £60. Previous to the early date of these calcula- 
tions (1881), the differences in the conditions of carriage, 
the after-effect of European wars, and, above all, the absence 
of the heavy consumption of the electrical industry, do not 
admit of profitable comparison between present prices and 
those then existing. The particulars of this period given by 
the S/andard are of interest, however, as showing what 
heavy fluctuations took place even in the days of small 
consumption, and practically before the American production, 
with all its complications of speculative dealing, had 
any influence on the market. During the Crimean 
war, copper rose to £126 per ton, and other war prices are 
quoted showing how thoroughly an artificial factor of this 
kind upseta the market. It is probable, however, that 
under present conditions a war, even if it involved a copper- 
producing country, would have a less marked effect. During 
the period referred to, the United States was only com- 
mencing to produce, and Australia was a negligible 
quantity. Hence, anything affecting Spain sent the price 
up at once. 

The tendency of the financial Press is to anticipate further 
depression in prices. The heavy fall has already been 
responsible for one prominent failure, and the general logs of 
confidence may lead to further selling. This state of things 
comes heavily on new ventures which have not long com- 
menced production. Provided, however, that such concerns 


can last, there should be good prospects for them on the 
revival. Noticeable among recent returns is that of the 
Foldal Co., in Norway, a8 showing what efforts are 
being made to open up a field, the ore in which has hitherto 
been considered of too low & grade to be profitably worked. 
In this case the ore contains a very large quantity of sulphur, 
and the copper thus becomes of the nature of a by-product, 
placing the concern in a more favourable position for 
surviving periods of low prices. 

Messrs. Merton's report for September shows a general, 
though not pronounced, falling off in supplies, Australia 
being the only exception. From the general tables it 
appears that the present price has not prevailed since 
October, 1904. The lengthy period of rise would lead to 
the conclusion that supply has at last overtaken demand, 
but it is doubtful if this theory would entirely hold if a 
trade revival were to occur. 


Copper. 


| Wk have always regarded it as of vital 
теа importance in the public interest that а 
very definite line should be drawn between 
an advertisement and an editorial comment. For the state- 
ments contained in the former the advertiser should be 
entirely responsible ; for the latter, the editor. In the old 
days, when dignity and independence characterised the 
conduct of most of our great newspapers, there was far less 
danger of the public being misled through a confusion of 
the two kinds of published statements. 

When some financial and trade organs of a certain class 
lent themselves to the practice of publishing paid-for reporte 
in their editorial columns, it was a regrettable and most 
reprehensible sacrificing of independence before the un- 
scrupulous god of commercialism, and it was a practice 
against which the public had to be warned, by ourselves 
amongst others. 

But when the evil tendency began to reveal itself in the 
higher walks of journalism, our estimation of some whom 
we had come to regard as quite above reproach, lessened 
materially. The write-up advertisements, which appeared 
in the Times headed Written by a member of the Times“ 
staff, or with words to that effect, led us to regard even 
the apostles of Printing House Square in a new light. 
When that organ went a step further, and in the pages of 
its Engineering Supplement published advertisement-articles 
on the Victoria Falls scheme in a manner which was not 
calculated to-protect the gullible prospective investor, we 
ventured to offer our protest. (See ELECTRICAL REVIEW, 
December 7th, 1906, page 893.) Шш | 

We now observe that a difficulty has arisen between the 
Times and ite advertisers about write-up advertisements, 
for certain advertisers who have had the temerity to quote 
as What the Times says some of these notes prepared 
by a member of the Times advertising staff, have been 
severely censured by the editors, and have been made to 
write letters regretting such quotation. The Times of 
October Sth (last Saturday) in publishing these letters 
makes what comes to us as a very welcome expression of the 
right feeling in regard to this matter, when it says :— 

The reprehensible and growing practice of publishing, as though 
they were editorial commente, paid advertisements which have 
appeared in the columns of the press, makes it necessary that we 
should warn the public against this form of misrepresentation. 
. . « . The editorial staff of the Times have no responsibility 
for such statements, and the reproduction of these advertisements 
as the opinion of the Times is calculated to mislead the public.” 

Опе of the offending parties has written to the Times, 
October 8th, protesting against the editors’ statements 


and saying that the advertisement-articles were written by 


a member of the Times staff, and were thus considered to 
express the opinion of the Times. Now, if there be a mis- 
understanding on the part of the advertiser, how much more 
likely it is that the reader will misunderstand ! 

For the further particulars of the matter we would refer 
our readers to our contemporary's own pages, but we cannot 
refrain from remarking that we think the Printing House 
Square authorities are largely to blame for the action of the 
offending advertiser, because they have allowed advertise- 
ments to appear bearing the Times advertisement hall- 
mark, namely, the statement that the advertisements have 
been written by a member of their own staff. It would 
be showing a better regard for the interests of the public 
if the practice were abandoned. 

May we also add that it would raise the Times in every- 
body’s estimation once again if they were to abandon the 
practice of accepting payment for reports of company meet- 
ings appearing in the Financial and Commercial Supplement. 

We are quite aware that there is a statement printed to 
the effect that these particular meetings are published as 
advertisements, but that is not at all a satisfactory position 
of things from an independent point of view. 
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THE LOSSES IN HEAVY ALTERNATING 
CURRENT CABLES. 


SoME interesting experiments on the increased resistance 
offered to alternating currents by cables of large section 
are described by Herr E. Stirnimann in the Flektrotechnische 
Zeitschrift. They were made at the instance of the electrical 
engineer of Lucerne, before laying some new cables of in- 
creased section. Single lead-covered cables without iron 
armouring of 400, 250, 200, 150 and 100 sq. mm. section 
were available. They were laid in the ground, and where they 
crossed roads, &c., the lead and return cables were always 
laid in the same cast-iron pipe. Simultaneous measurements 
of the voltages at the two ends of the cable were made with 
the ordinary working currents by means of carefully 
calibrated hot-wire instruments. The accuracy obtainable 
by this means is not great, but, as will seen, it is quite 
sufficient to indicate that a large increase in resistance 
occurs. 

The average of a large number of readings at about 
140 volts and 50 cycles was taken in each case, with the 
following resulte :— 


| Appa- 
| Calculated resistance to rent А 
at кек Арк direct current = resist- | 4 eee У 
cables P able: curoni 17:5 x length of single | ance ШЕ алс : 
8а. mm. Metres. used, 9 х able in kilometres to alter. > ——. 
area of conductor. | nating p · C. resistance. 
| | current. 


100. 25 100 009 0099 11 


150 90 72 0217 0263 1:21 
200 74 | 133 013 0226 174 
250 150 | 120 021 0436 2'08 
400 | 47 |138 00412 0099 2:4* 
400 | 47 | 155 00412 0108 2:621 
400 | 81 | 102 0071 


0148 | 2*1 


— —— ——— - =. — 


* Using separate voltmeters. f Using a single voltmeter and pilot wires. 


These large additional resistances were quite unexpected 
by the experimenters, and cannot be explained by the 
ordinary skin effect. With a view to eliminating errors due 
to variations in the conductivity of the copper, and to get a 
direct comparison between the direct and alternating current 
resistances, a further set of tests was made on short lengths of 
cable stretched across the laboratory. The lead and return 
were bound closely together all along, and soldered to one 
another at one end. A direct current was first sent round 
the loop from an accumulator, and the current and voltage 
difference were measured with hot-wire instruments. The 
results agreed closely with the calculated resistances in all 
cases. An alternating current was then sent round the loop 
from а low pressure transformer secondary, and the voltage 
drop and current were again measured with the same 
instruments. The results reduced to 1 km. of single 
cable were as follows :— 


| 


T€ | pee Apparent | | 
Section о curre resis | А А 
cable іп | resi canc to 50 "alternative FR 
sq. mm per km. current. D.C, resistance. 
z ENS —mſ — ee — с5а 
50 "705 w 8150  — 116 
100 872 w 525 w 1°41 
150 | 246 w 398 w 1°62 
200 | 175 w 382 w 2°18 
400 "096 w 302 w 3°15 


—————— — — ee + es 22 — ———-.-.. 0. — 


The apparent А.С. resistance is higher when measured іп 
this way because the self-induction term becomes important. 
It is, however, possible to calculate the self-induction of a 
plain loop, such as was used in the tests, with fair accuracy, 
and when this is done and the value is combined with the true 
(D.c.) resistance of the cable, it is found insufficient to 
account for the large increase in apparent resistance. shown 
by the test. As a check on this point, the author also ex- 
perimented on a special two-core cable of the section 
shown in fig. 1, having, therefore, a very low self-induction. 
The cores had a section of 200 sq. mm. each, and the value 
of the ratio of apparent А.С. resistance to true D.C. resist- 
ance still came out as 1°85, Finally, a concentric cable of 


200 sq. mm. in each conductor was tried, and here, although 
the ratio was much lower (1°05), it still exceeded unity. 
The author, therefore, came to the conclusion that, 
although the self-induction might account for part of the 
increased apparent resistance, some additional and somewhat 
erratic cause must be present as well. This cause he 
believes can be fully explained as follows :—Consider an 
ordinary stranded cable. It consists of a central wire, 
around which one or more layers of similar wire are laid 
spirally. Fig. 2 shows the position occupied by a single 
lap of one wire of, say, the outermost layer. This lap com- 
mences at a, and after spiralling through an angle of 2 x, 
arrives at B. Beside this wire, and in contact with it, are 
a number of other strands between a and в. The current 
has, therefore, two paths open to it—one (J,) along the wire 
from A, past с to B, and the other (J,) directly from 4 to в 
across the strands. The first path has resistance due to the 


Fio. 4. 


Tur Losses IN HEAVY ALTERNATING-CURRENT CABLES. 


specific resistance of the copper, and inductance due to the 
continuous spiral formed by the strand. The second path 
has only ohmic resistance, consisting chiefly of the contact 
resistances from wire to wire. It is, іп fact, a simple case 
of impedance and resistance in parallel, as shown in fig. 3. 
For this case 


вау J, 20, is the ohmic drop in the strand, and this, combined 
vectorially with the inductive drop J, 4, gives the actual 
drop between a and в. This drop must be equal to J, ^, 
the drop in the parallel path from А to B. It is impossible 
to determine the values of 5, and J, and probably the 
handling of a cable (unwinding it from the drum, &c.) by 
causing the strands to separate slightly, altogether alters the 
proportions, but a greater or leas increase in apparent resist- 
ance evidently occurs from this cause. The central wire has 
no inductance of this nature, but the further the strands are 
from the centre, the greater will be the effect, so that the 
factor will be greater for large diameter cables than for 
small, as was found to be the case experimentally. No 
definite numerical values for the ratio of apparent resistance 
іо: true resistance can be given, as the arrangement of the 
strands and the make of the cable generally enter into the 
matter too much. For instance, in the case of two cables of 
different makes, but of 400 sq. mm. section each, the ratio 
obtained experimentally was 6 in one case and 3°15 in the 
other, the only difference between the two being that the 
former was lead-covered and was made up of concentric 
layers of wires, whilst the latter was rubber-covered, and, in . 
order to make it more flexible, consisted of several small 
cables stranded together. 

In order to check this result, a special 400-mm. cable 
was made up as shown in fig. 4, and a length of 250 metres 
showed the following resulta :— 

Resistance to direct current (calculated allowing for the 
increased length owing to the lay of the insulated cables) — 
‘01175 ohm. Resistance to alternating current of 50 cycles 
(measured by loading the cable and noting the voltages at 
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the two ends) = 012, giving a ratio of only 1:02, which 
confirms the above explanation. When the cable was short- 
circuited, the apparent resistance (including inductance) was 
*0284 ohm, giving a ratio of 2:42. 

The separate component cables had sections of 56 sq. mm., 
and the central one 67 sq. mm. 

The conclusions arrived at by the author are that for 
normal alternating-current systems ordinary cables can be 
safely used up to cross-sections of 100 sq. mm., but above 
this the cables should be sub-divided into a number of 
segmental or circular cables, insulated lightly from one 
another, and stranded together, and of not more 70 sq. mm. 
section each. 

Specifications for alternating-current cables should also con- 
tain a clause fixing the conductivity for alternating currents 
at, say, 95 per cent. for 50 cycles, and 98 per cent. for 30 
cycles or less—the latter being the ordinary direct-current 
specification. 


A METHOD OF TESTING D.C. NETWORKS 
FOR INSULATION RESISTANCE 
DURING WORKING. 


By DANIEL SHIRT. 


THE necessity of having a quick and reliable means of 
obtaining the I.R. of live“ networks has been generally 
recognised. Mr. Raphael, in his well-known work, has 
described various interesting methods of doing this; and 
it would appear that the last word," almost, had been said 
on this important subject. 

The following test has not, however, the writer believes, 
been described, hitherto, in technical works on the subject, 
although it embodies & well-known principle. 

It may be applied with advantage to the “© neutral of a 
three or a five-wire system, because the earth connection 
need not be interrupted. 

It is customary in, perhaps, most generating stations to 
make the resistance of the neutral earth connection as small 
as possible, but to provide some means of introducing a 
known resistance, either by means of a switch, which 
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normally short-circuits it, or by means of a rheostat; $0 
‘hat, in the event of a fanlt occurring on one of the 
“ outers,” the “ leakage current may be controlled. Fig. 
2 illustrates, diagrammatically, one arrangement of this kind. 

The test may be varied in several ways, but one will 
suffice for illustration :— 

Note leakage current (Ci) through the earth connection, 
when it has & known resistance of R, ohms, say ; then vary 
the resistance to R, ohms, say, noting the new value of the 
current (с,). 


The insulation of the system to earth, in ohms, may then 
be calculated from the formula— 


1 * (1) 
с, — С, 


The absolute value of the current in an instrument whose 
readings are proportional to the currents passing through it 
will be = c x d, where сіз the known constant of the 
instrument, and d the deflection. One constant enters into 
each term of the numerator and denominator of (1), 80 that 
it may be written— 

TRE MUS uc xe 3) 
a, => ТА 


This shows that any instrument fulfilling the above 
condition may be used; yet a moving-coil type is to be 
preferred, because its resistance (without its shunt) being 
high, it may be connected as a shunt across any convenient 
portion of R, without sensibly affecting the resistance of 
that portion. One is thus able to secure a suitably large 
deflection, when, perhaps, the readings on an ampere scale 
are too small for observation. 

R, may conveniently represent the normal resistance of 
the earth connection, and may in some cages be so small, as 
compared with the I.R. of the system, that the formula 
d. R, | (d, — d,) may be employed, and will give a sufficiently 
accurate result for practical purposes. If R, can be increased 
until c, = 4 С, formula (2) reduces to: R, — 2 R, 

In the following proof of the formula (2), given above, 
it is assumed that the test is taken from the neutral main of 


a three-wire system: but it may be easily shown that the 


formula is true for any network which is definitely earthed 
at one point only, and may be applied to either the positive, 
negative, or intermediate bus-bars :— 

Let r,, r, and r, (fig. 1) represent the resistances to earth 
of the positive, neutral, and negative mains, respectively, in 
a three-wire network, ci, с, and с, the corresponding currents, 
and v and v, the р.р. between the mains as shown. Then— 


er, ＋ %. — V = O, 
C4 Ty — àT; VI = O, 
From this we obtain 
Vr — Vi 71 


— (£C бос О S 
a= ri 12 T ri r, T rar, (3) 
and when V = v,— 
v(r,—r 
сед os 9 
172 173 273 
The sign of c, will depend upon the relative values of 
r, and r.. | 
If we connect the neutral bus-bar to earth through a 
resistance of R, ohms, the total current between this main 
and earth will become— 


V(r, — т) Е 
г”, R, lon d T, Ts R, amperes, 
T, + Е, à T, + К, 


and the current passing through the earth connection 
will be— | | 

E: (r. pud x JM 

гә + Ry 


Gm с=т) 5 
Ri (Ti T. + 7, 73 + 72 7) T 7 7, 7 


Similarly, if к, ohms be substituted for R, the current 
through the earth connection will be 


ex ү (7,7, — 7, та) . (6) 
Ra (T, T, + T, T, + fafs) Fun Ts 


Dividing (5) by (6)— 


C1 = d, Z R, (ri Ta + 71 Ts + Т, Ta) + ry Г £3 
Cs d, Ri (T. T. T Ii r, t 1, Tg) + oT, r. 73 
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and reducing, we obtain finally— 


] 
f.! Roh dts et 
C1 — с, d, — d, 5 
1 ? 3 


That is — the insulation of the system to earth in ohms. 


LONDON STREET TRAFFIC REGULATION. 


SoME two years ago the proper utilisation of circuses at street 
intersections for facilitating continuity and speed of traffic 
was urged in the Times (Engineering Supplement) by Mr. 
W. H. Booth, and considerable publicity was given to the 
question. Mr. Booth gave credit for the original idea to 
Mr. Chas. Rennick, of Melbourne, Australia, with whom he 
had discussed the matter about the year 1880. 


Fic. 2. — TgPICAL CIRCUS WITH 
GyRATOBY REGULATION. 


Fic. 1.—TypicaL Стасов, SHOW- 
ING POINTS OF INTERSECTION 
or Lives or TRAFFIC. 


it up in the Times ав a rational and economical alternative 
to the extravagant proposal to spend about thirty millions 
sterling оп new streets which would really accomplish very 
little to help traffic along existing thoroughfares. The circus 
idea is undoubtedly ingenious, and аё а meeting on Thursday, 
October 3rd, of the Civil and Mechanical Engineers Society, 
Mr. W. N. Twelvetrees gave an address as President, in 
which he not only advocated the system, but also gave illustra- 
tions of various London circuses, showing how the gyratory 
movement of traffic would take place, and how it would 
obviate the terrible nuisance of intersecting streams. We 
reproduce a few of the diagrams to show how the 
system may be arranged. Mr. Booth, we understand, has 
stated that tramways may be automatically worked on the 
circus system to the great simplification of track work and 
of overhead work, not to mention the public safety, which is 
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Fic. 4.—TRAMWAYS THROUGH Sr. 
@Чковав'в CIRCUS WITH GyYBa- 
TORY REGULATION. 


not a little jeopardised by the extravagant system of 
fortuitous intersection to be seen, say, at St. George's 
Circus. 

Mr. Twelvetrees says that Mr. Holroyd Smith brought 
the subject before the London County Council 10 years ago. 
It was before the Council again about two years ago, but 
expenditure, not economy, was then fashionable, and the 
L.C.C. could not, or perhaps would not, see how the system 


He brought 


could work. We sinoerely hope that Mr. Twelvetrees will 
be more successful in his efforts of to-day. We have heard 
of the system of gyratory traffic being condemned, but the 
person who condemned it happened, unfortunately, to be 
engaged in the manufacture of special track work such as 
forms so expensive a feature at all the circus intersections 
of London's tramways. 

The improvement and enlargement of some existing 
circuses might be necessary, and even new circuses might 
be required at some street intersections at present simple, 
jut Ше cost of all the changes would be a mere nothing, 
as compared with the cost of new streets. 

It is very easy to have a trial made of the gyratory 
system, for all that is necessary is to put up a temporary 
barrier to close up the middle area of a circus by a 
rough circle. Traffic would thus be compelled to go round, 
and the police would see that it went round with the clock. 
This would prove the system. It is almost hopeless, of 
course, to expect a public body to attempt anything suggested 
from outside, or already the system would surely have been 
given a fair test. But the L.C.C. of to-day is not consti- 
tuted as it was two years ago. Does the reorganised body 
cherish the desire to substitute an outlay of pence 
where it was proposed to spend pounds? If not, is there 
any means of having the system of gyratory traffic tried 
and proved, independently of the Council and its advisers ? 

It ought to be clearly understood that an actual circus 
about the point of street intersection is by no means abso- 
lutely necessary to the carrying out of the gyratory principle. 
This has been pointed out by Mr. Booth, who states that any 
block of buildings may be assumed as the central area or 
plateau of a circus, so long as the traffic in the rectangle of 
streets around that block of buildings is compelled to traverse 
such streets always clockwise. It is a question for considera- 
tion whether a “ circus " need have a blank central plateau. 
It might be occupied by a building. But the central space, 
if properly filled with a fountain and a grass plot, should 
prove a welcome relief to the eye; or there might be a 
central bungalow building with post office, telephones and 
other public utilities. 

We fear the system is, however, so easy and simple of 
understanding that it will resemble the prophet’s Jordan 
rather than the Assyrian’s Pharpar, and will not be 
acceptable—costing too little to carry into effect. 


CORRESPONDENCE. 


Letters received by us after 5 pom. on Tuesday cannot appear 
until the following week. Oorrespondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Lake Constance Telephone Cable. 


In No. 1,548 of the ELecrricaL REVIEW, page 122, 
dated July 26th, there is an article on Telephone Cables 
which also mentions the Pupin cable recently laid across 
Lake Constance, and in which it is stated that from the 
success in laying this cable, no conclusions can be drawn as 
to the practical value of the Pupin theory. 

Referring to this statement, it may be said that this was 
not the purpose of laying the cable. The importance of 
the Pupin system has been clearly shown on many aerial 
lines and cables of considerable length, so that, in order 
to prove the value of the system, it was not necessary 
to lay the cable across the Lake Constance, which has a 
length of 12 km. only. The technical value of laying sub- 
marine cables lies in the proof that it is possible to construct 
and lay a useful submarine cable with fixed Pupin coils ; 
furthermore, in the fact that a lead-covered cable, the con- 
ductors of which are insulated with paper, with a stiffening 
spiral over the core, is capable of standing a water pressure 


of 25 atmospheres and even more, without injury. This 


is а very important point, which cannot be neglected in 
laying submarine cables for telephone purposes. Only 
from this point of view can the laying of the cable across the 
Lake Constance be valued, and the article referred to above 
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clearly; states) that fit is possible to manufacture'/such a 


cable and to lay it'under comparatively easy conditions." 


Incidentally, it may be said that there can be no question 
of “ comparatively easy conditions.” On the contrary, the 
conditions for laying a telephone cable were very unfavour- 
able, for, apart from fixing the coils to the cable and laying 
the same—it was not only necessary to overcome a depth of 
250 m., but to connect 7 speaking circuits, t.e., 14 telephone 
cores, into one cable. The great importance of the cable 
laid across the Lake Constance lics in the fact that these 
purely technical difficulties have been successfully over- 
come. 

Thus the object of this cable has nothing to do with 
that intimated in the article in question, but the laying of 
the same can only be regarded as a successful preliminary 
study for larger and more important tests, for instance, for 
laying a telephone cable with Pupin coils between England 
and Germany. After the success achieved with -the cable 
laid across the Lake Constance, one need no longer deter 
from further experiments with long submarine cables with 
Pupin coils. 

Siemens & Halske. 
Seplember 27th. | 


[We have much pleasure in publishing Messrs. Siemens 
and Halske’s communication. We have no desire to under- 
rate the excellent pioneer work carried out by the firm in the 
matter in question, but it would be a subject for regret, we 
think, if the notice given to the experiment should lead the 
public to conclude that the problem is solved, and that a 
telephone cable of the type in question could now be laid 
between England and Germany with something more than 
the probability of success. If such a cable were pro- 
posed to be made and laid, it should be made clear that it 
would be experimental only—z.e., that the money expended 
on it could not be looked on as a safe investment. We 
should welcome the laying of the cable as an experiment, and 
should rejoice if it proved a success, but we should hesitate 
to put any capital into the undertaking except as a 
donation towards an interesting and valuable trial.—Ebps. 
Erec. REv. | 


Long Wheel Base Trucks. 


On page 564 you report Mr. Acland’s reply referring to 
the Nuremburg trucks, without my correction made at the 
time. 

Simpson & Park's patent radial trucks which we have 
built, differ entirely from the trucks at Nuremburg, and are 
the first to be built on the principle employed. 

There was only one pivotal centre, viz., in the centre of 
the four-wheel car radial truck frame, at Nuremburg, whereas 
Simpson & Park’s trucks being designed on the bogie 
principle, have two pivotal centres, and these are placed over 
the centre of each axle. It is a bogie car, with only one axle 
to each bogie, and with the differential gear on each axle 
i8 entirely novel in tramway rolling stock. 


Henry Mozley. 
Burnley, October 7th, 1907. 


“ Daily Mail” Wireless Telegraphy. 


In the Daily Mail for October 3rd, page 7, there is a 
very valuable article on “ Wireless Telegraphy.” 

There are one or two things in the articles which I 
cannot understand, and which none of my books of reference 
give me any information about; probably it is because, being 
only a young student in these matters, my knowledge is 
very limited. I shall be greatly obliged if you can 
help a student who is anxious to thoroughly understand 
what he reads about. 

“I was enabled also to inspect the entire signalling 
apparatus, from dynamo to triatics.“ 

What are /riatics ? 

“ The greater * conization’ of the atmosphere by day has 
had the effect, of impeding the ether vibration." 

What is conization ? 

I have made endeavours in all directions where I was 
likely to get information to clear up these points, and my 


failure to do so must be my apology for asking for 
assistance. f 
Is there any cheap book published on wireless telegraphy 


‘which is not so entirely technical that it will be under- 


standable by the man in the street ? 
| Alf. Gardiner. 
October Tih, 1907. 


Appointment of Mains Assistant at South Shields. 


I would like to call your readers’ attention to another 
instance of municipal thoughtlessness. In your personal 
column of the 4th inst. you state that Mr. Edgar, late of 
Edinburgh, has been appointed to the post. This statement 
is very misleading, as it does not explain that Mr. Edgar 
was in the employ of the South Shields Electricity Works 
during the time the above post was advertised. I do not 
wish to infer that Mr. Edgar is not a suitable man for the 
post ; quite the reverse. I do think, however, that a little 
consideration on the part of the Electrical Committee would 
have saved many from wasting time and money in sending 
in an application. It would be interesting to know the 
names of those who were “ short listed.“ 


Not a Disappointed Applicant. 


Electric Heating. 


I have read the articles in your last issue regarding 
electric heating, &c., with much interest. | 
Within the last year I had occasion to ask a local con- 
tractor the cost of wiring for heating a dwelling-house in 
this district, already wired for electric light, and was 
informed that it would cost about five pounds (£5) per point. 
Comment on this charge would be superfluous, but I think 
you will agree that it explains to a large extent the reluct- 
ance of the ordinary householder to investigate further the 
possibilities of electric heating and lighting. 
Nemo. 


Metal Core Flame Carbons. 


Under the above heading, on page 499 of your issue of 
27th ult., I read a statement referring to the above class of 
carbons, which certainly does not coincide with the facts as 
established by the users of properly made carbons. 

I have had experience, both direct and through the cus- 
tomers of the company with which I am connected, of many 
millions of the Excello patent carbons, constructed in the 
famous Conradty works, fitted with a metal core in a separate 
core hole, and have only on one or two occasions found 
single carbons with a loose metal core, and in these cases the 
trouble has been due to the failure of an individual workman 
to properly crimp the metal core, and not to the heating of 
the same as suggested in your note. 

I have tried other makes of metal-cored carbons, which 
have been sold as not infringing the patents used in the con- 
struction of Excello carbons, and have found in some makes 
the number of defective carbons ranging as high as 18 per 
cent. in 1,000 samples tested. 

The separation of the metal from the salted core, pos- 
sesses several advantages, not the least among which are 
high luminons efficiency, regularity of colouration (both in 
use and after storage), and low constant resistance with con- 
sequent correct maintenance of the arc of even length and 
correct height and temperature. 


London, W., October 8th, 1907. 


Justus Eck. 


—— 


CoRRECTION.—We regret that the name of Mr. H. Stafford 
Hatfield was incorrectly printed as “ Natfield under his 
letter on ** The Improvement of the Small Power Load in 
our last issue. 


ADDRESS WANTED.—À correspondent wante to know the 
address of the makers of the Halax celluloid accumulator 
cases. . | 


` 
— 
— — 
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STEAM v. ELECTRIC LOCOMOTIVES. 


AT a meeting of the New York Railroad Club on Friday, 
September 20th, a paper on the ** Steam Locomotive v. Electric 
Locomotive was read by Mr. Max Tolz, general manager 
of the Manistree and Grand Rapids Railroad. For the 
following extracts from the paper, and for the report of the 
discussion, we are indebted to our contemporary the Street 
Ratlway Journal received by this week's mail :— 


At the meeting of the American Institute of Electrical Engineers, 
New York, January 25th, 1907, a paper on The Substitution of 
the Electric Motor for the Steam Locomotive” was presented by 
Lewis В. Stillwell and Henry St. Olair Putnam. According to 
their estimate, if all the railways of the United States were to-day 
operated by electricity, the aggregate cost of operation, which in 
1905 amounted in round numbers. to $1,400,000,000, would be 
reduced by about $250,000,000. This bold statement seems to have 
scared some editors of eastern railroad periodicals, so much so that 
one of them at once propounded the question: What will be done 
with steam locomotives if electricity sbould become the motive 
power on the steam railroads within the next few years?" In 
Such an event he fears that large,numbers of steam locomotives 
would be thrown out of service and & vast amount of invested 
capital lie idle. 

It is not the intention of tbe writer to discuss all the details of 
the above-named paper, but he will confine himself only to the 
items pertaining to steam locomotives, viz., repairs and renewals of 
locomotives, engines and roundhouse men, fuel for locomotives, and 
water supply for locomotives. | 

Incidentally, it may be stated here that the writer does not agree 
with the statements made by the two gentlemen relating to main- 
tenance of way estimates in which the items of cost of renewals of 
rails, ties, bridges and culverts have been reduced about $21,000,000, 
and for repairs and renewals of building and fixtures about 
$13,500,000. It has been found that the construction of the track 
and the roadway must not alone be fully as good, but better, when 
operating upon them an electric railroad, and more pains and 
labour will be necessary to keep up the repairs. 

The writer contends that the steam locomotive properly improved 
is far more economical than tha electric locomotive, even taking it 
for granted that a kilowatt-hour of electrical power could be 
furnished at the low figure of 0°6 cent at the bus-bars, and at 
0'8 cent effective for traction as named by Messrs. Stillwell and 
Putnam, who further state that a horse-power effective for 
traction will cost therefore 0°6 cent, of which 0°35 cent is for 
fuel when coal of 1,400 в.тн.о. per pound costs $3 per ton of 
2,240 Ib., and 0°25 cent is for other supplies, labour and maintenance 
equipment. | Ж. 

To analyse these statements it will be necessary first to establish 
the cost of an effective locomotive horse-power to be hereafter called 
draw-bar horse-power of the locomotive. From the figures given 
by the authors, who estimate that, for the operation of the entire 
freight and passenger service of the United States, as existing in 
1905, the aggregate energy required at the bus-bars of power houses 
would approximate 12,500,000,000 Kw.-hours per annum. This, 
converted into horse-power, would give 16,625,000,000 H. P.-hours. 
To check this statement, the writer refers to the report of the Inter- 
state Commerce Commission of 1904. The locomotives in service 
were, in round numbers, 47,000. The average freight locomotive is 
actually on the road not more than 6 hours in each 24-hour period, 
and the same figure isapproximately correct for the passenger loco- 
motives. Assüming that each locomotive will continuously develop 
during the six hours’ work 250 draw-bar н.р. (a very low esti- 
mate), the total number of H.P.-hours per annum will then be nearly 
26,000,000,000. In the reports of the Interstate Commerce Com- 
mission, 1905, it is also stated that nearly $156,500,000 was expended 
on fuel for locomotives. Dividing this item by the total H. .- hours 
per annum would give а cost of 056 cent for fuel per draw-bar 
H.P.-hour compared with the estimated cost of fuel of 0°35 cent as 
above mentioned when assuming the railroads are operated elec- 
trically. This former figure is practically correct, because we know 
that in the average a steam locomotive will use 28 Ib. of steam per 
H.P.-hour. The average coal used in a locomotive boiler will 
evaporate about 6 lb. of water, which would necessitate 43 lb. of 
coal per #.P.-hour, at $3 per ton of 2,240 Ib., and will amount to 0°6 
cent per H.P.-hour. This, indeed, shows that more fuel per R. p.-hour 
is being consumed in locomotives than in modern stationary plants 
which furnish power for electrical operation. 

But is it fair to compare: the up-to-date power plant with the 
average locomotive? About 60 percent. of the locomotives now in 
use were built over 15 yearsago. The reasoning for comparison should 
be made upon the basis of the latest type of locomotives, and 
therefore the writer refers to the locomotive tests made during 
the World’s Fair at St. Louis, which have established the fact that 
the coal consumption per draw-bar H.P.-hour was considerably less 
than 24 lb. Yet properly to dissect the economy in the locomo- 
tives, it will be in place to call attention to the fact that each loco- 
motive has one most economical speed limit, or, in other words, 
that on a given grade, at a certain speed with a defined maximum 
load the locomotive will turn out the most work at the lowest cost. 

The question of. thé most economical work to be obtained from 
any locomotive seems to be not fully understood, because the 
management of ronds generally have prescribed the policy of 
big train tonnage to the detriment of the service. The mechanical 
departments’ recommendations regarding smaller tonnage and 
higher speeds are often not accepted, and in consequence it will be 
found that the locomotives do not work to the best advantage. 


The basis of later calculation of the cost per draw-bar H. P. will be 
made from the figures obtained from the Mallet compound engine, 
in which the best performance is made at nine miles per hour on 
2:2 per cent. grade, working with saturated steam, while with 
superheated steam it is at a speed a little over 10 miles. Taking 
the first case, the increase of coal consumption over five miles per 
hour is only 8 per cent., while the increase in ton-mile hours over 
five miles is 72 per cent. At this speed the coal consumption per 
draw-bar н P.-hour is 2'6 1b. í 

This is a remarkable showing, but we should not be satistied 
with the result obtained in this type of locomotive because more 
economy can be derived from further improvements, especially in 
superbeating. | 

During the last two years a successful attempt has been made to 

improve the steam by superheating, which not only gives steam 
economy, but also saves the coal pile. Mr. Vaughan, of the 
Canadian Pacific, in his recent paper on superheated steam loco- 
motives read before the American Society of Mechanical Engineers 
at Indianapolis, reported an average saving of coal of 15 per 
cent. for the superheated ‘over the saturated steam locomotive, 
although in European practice these results average over 25 per 
cent. 
Great credit should be given Herr Schmidt, who for the last ten 
years has done excellent work in this line in Europe, and the 
writer is fully convinced that in a few years, after the locomotive 
superheater has been adapted to and tried in our railroad practice, 
& greater economy in coal than has been shown so far will be 
recorded. Consequently, the saving in coal by the use of 
superheated instead of saturated steam will be assumed to be 20 
per cent. . 

Higher superheat should, and must, be used to derive the ad- 
vantages from superheated steam. "This has been shown in the 
locomotive of the Canadian Pacific, which was equipped with the 
first Schmidt smoke-hox superheater in 1901. Many locomotives 
of the Belgian State Railway are equipped with the Schmidt super- 
heater, and according to the statement of Monsieur Flamme, general 
superintendent of motive power, the saving pf coal amounts to over 
25 per cent. 

Next to the saving in coal, by the use of superheated steam, 
comes the increase in the capacity of the boiler and the saving of 
feed water, which averages more than 30 per cent. This feature is 
very important because in many instances a water station with 
exceptionally bad water can be abandoned or used for emergency. 
Boiler washings will be reduced and cost of water supply decreased 
proportionally. 

According to the statistics of railways for 1904, compiled by the 
Interstate Commerce Commission, the repairs and renewals of 
locomotives amounted to $115,000,000, while for engine and round- 
house men about $130,450,000 was expended. With improvements 
to boiler and to feed water apparatus as outlined above, these items, 
in the opinion of the writer, could be reduced 30 per cent., which 
would make a saving over $73,635,000. 

Although it is maintained that the work of the engine crew has 
been increased, due to the magnitude of the latest type of machine, 
so much that the limit of its capacity has been reached, it is 
believed, that by applying the improvements, which are possible 
from a mechanical engineering standpoint, the work of the crew 
will be decreased in many ects. For instance, in superheating 
the steam, less coal will be handled by the fireman, and, in con- 
nection with perfect lubrication, the work of the steam in the 
cylinders will be greatly improved. There should be no blown out 
cylinder heads due to accumulation of water. Better and quicker 
starting of the train will be attained. Failures through non-steaming 
will be avoided by heating the feed water. There will be fewer 
leaky flues and fire boxes, and the hard work of the fireman can be 
reduced considerably by a perfect stoker. Roundhouse labour on 
the boiler will be minimised, fire boxes and flues will last longer, 
and last, but not least, the curse of uncleaniness, due to locomotive 
smoke, will be abated under conditions of perfect combustion in 
the tire box. 

The saving in coal can be estimated at 20 per cent. by superheating, 
at 20 per cent. by feed water heating and at 5 per cent. by perfect 
combustion, an aggregate of 39°2 per cent.; the saving in loco- 
motive repairs, 30 per cent.; the saving in water supply for loco- 
motives, 30 per cent. | 

The first proposition which naturally presents itself is to deduct 
from the items of the 1904 report of the Interstate Commerce Com- 
D these various percentages, which will give the following 
results :— 


30 per cent. of $130,500,000 for engine and roundhouse 


men(2) ... iss PAN = s e ... $39,150,000 
39:2 per cent. of $156,500,000 for locomotive fuel (3)... 61, 348, 000 
30 per cent. of $9,150,000 for water supply (4) 2,745,000 


Total saving per year ... i ant . . $103,243,000 


In this, no account has been made for reduction of repairs and 
renewals. 

The second proposition, assuming that all existing locomotives 
are of the latest types, using, instead of 44 lb., only 2'6 lb. of coal 
per draw-bar H.P., and are equipped with the saving devices, will 
resolve itself into the following :— 


42:2 per cent. less coal for modern equipment $66,040,000 
39:2 per cent. of $90,460,000 (Item 3) about ... 35, 460,000 
($90,460,000, $66,040,000, 8 156,500, 000, total Item 3) 
80 per cent. of 8115, 000, O00 (Item 1) $us eid 
30 per cent. of $130,500,000 (Item 2) 73,635,000 
30 per cent. of $9,150,000 (Item 4) 2,745,000 
„ Total saving per year ... .. . $177,880,000 
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It is estimated that the three improvemente—viz., superheater, 
feed water heater and smoke consumer or stoker, сапе added at a 
cost of less than $4,000 per locomotive, which will make a total 
expenditure of $188,000,000 for 47,000 locomotives. According to 
proposition, this amount would be repaid within 22 months and 
12:5 months respectively from the saving. 

It is proper to repeat the statement made by Messrs. Stillwell 
and Putnam relative to the reduction of the four items referred to 


а all roads are electrically operated. They assumed a saving 
or— 


70 per cent. in Item 1—Repairs and renewals of locomotives; 
50 per cent. in Item 2— Engine and roundhouse шеп; 
50 per cent. in Item 3—F'uel for locomotives, and 

100 per cent. in Item 4— Water supply for locomotives, 


Accordingly, the savings would be as follows:— 


Item 1—70 per cent. of $115,000,000 $80,500,000 
Item 2—50 per cent. of 130,500,000 64,860,000 
Item 3—50 per cent. of 156,500,000 78,250.000 
Jtem 4—100 per cent. of 9,148,000 9,148,000 

A total of .. $232,758,000 


This, indeed, looks very attractive, but the writer leaves the 
criticism of these assumed figures to his brother engineers. 

The amount of capital which must be expended to obtain these 
doubtful results can hardly be imagined. A conservative estimate 
would be several billions of dollars. Although the estimated 
saving by an electrical equipment might warrant such an immense 
expenditure, the improvement of the steam locomotive offers like 
inducements. It has been the boast of the advocates of railroad 
electrification that with an electric locomotive, double the trailing 
tonnage can be hauled at double the speed of the present steam 
locomotive. The writer begs to state that the steam locomotive of 
to-day (and not the most powerful one yet built) takes 800 tons 
singly and 1,600 tons doubly over a mountain grade of 2'2 per 
cent. ‘with a speed of 10 miles per hour. 

The electric locomotive, either in single or multiple units, has 
its place in big terminals and in tunnels, but it cannot in its 
present development replace the steam locomotive for trunk-line 
service. The writer has investigated some of the greatest water 
powers in the Rockies and in the Cascades, and he ventures to say 
that none of them can deliver electrical power per draw-bar horse- 
power for less than 5 cents. Another feature over which most 
enthusiasts of electrification stumble isthe high power factor which 
is assumed. If electrically operated to-day, the load factor would 
not exceed 48 per cent. on three typical American railroads—the 
Great Northern, Northern Pacific and Canadian Pacific. These are 
facts as Daniel Webster once said, which can invariably be proved, 
and it will, therefore, be a little time yet before our old standby, the 
steam locomotive, will be relegated to the scrap heap, if our 
55 will assist in making this old friend of ours what it 
shou Я 


DISCUSSION. 


The discussion was opened by William McClellan, consulting 
engineer of New York City. He referred first to superheaters, say- 
ing that his experience with them in connection with stationary 
boilers had convinced him that they formed the most troublesome part 
of the boiler plant. Superheaters, like other improvements, wonld 
have to go through a long course of experimente before they 
could be successfully operated on the average road engine. He 
could not understand why the cost of maintenance of the locomo- 
tive should be so much reduced by the superheater as shown in 
the paper because a superheater was usually expensive to maintain. 
As to the general subject of the electric locomotive, he felt that 
the performances ваду on record werea pretty good defence. The 
cost of the change to the later motive power certainly was very great, 
and the electrical engineer who admitted that fact did more good to 
the cause than one who did not. The cost should be compared not 
with what the steam road now has, but what it would cost to supply 
the service by steam which could be given by electricity, viz., a 
half-hour service, brilliantly-lighted cars, &. Mr. McClellan 
admitted with regret that comparative costs of operation were very 
hard to obtain, especially such items as the cost of fuel and water 
station, ash-pits, repairs, &c. It seemed that on an average about 
15 per cent. of the general repairs of steam locomotives were due 
to the boiler, but even this factor was not universal. The only way 
that such coste could be obtained would be to follow the method 
of W. S. Murray, electrical engineer of the New York, Newhaven 
and Hartford Railroad, who prepared a table showing the per- 
formance of a given number of steam and electric locomotives 
operated on the same system. "The electric locomotive was no more 
complex than the New York subway cars, and as the latter had 
proved easy to care for despite their great number of movements, 
he did not apprehend any difficulty in maintaining electric loco- 
motives in & service requiring far less movements, nor would the 
track repairs in electric service be greater than those due to the 
introduction of higher acceleration, quicker braking and increased 
speeds. In summing up, the speaker said that there were other 
factors to be considered besides the financial ones, such as multiple 
unit operation, cleanliness, desirability of a subway service on 
trunk lines tbrough large cities, the independence of weather 
conditions, &c. 

N. W. Btorer, chief engineer of the railway department of the 
Westinghouse Electric and Manufacturing Co., said that his only 
fear was that the demand for electric locomotives would be greater 
than the facilities of the manufacturers to supply them. Не said 
in humorous vein that as there were 47,000 steam locomotives to 
be replaced, or 4,700 locomotives a year on tbe basis of 10 years’ 


life, he really did not want to see them replaced so rapidly. He 
wanted to bring out, however, the fact that in the steam loco- 
motive the maximum speed was fixed by the boiler capacity and the 


economical rate of expansion in the cylinders, but in the electric 


locomotive with gearless motors a certain tractive effort could be had 
at any speeds up to 70 м.р.н., with economical voltage regulation. 
The Newhaven locomotive had an efficiency of 60 to 65 per cent. 
with a continuous tractive effort up to 10 M. p. H., and 87 to 88 per 
cent. at 50 м.р.н. with normal voltage. The latter speed could be 
exceeded 10 to 20 per cent. simply by increasing the applied 
voltage, and at the same time the efficiency increased as the speed 
increases. Hence the most economical speed was the highest that was 
safe to operate. Instead of 10 M. . H. up a 2 per cent. grade, it was 
just as easy to make 20 or 25 miles, which, of course, meant a great 
increase in the capacity of the road. 

The next speaker, J. E. Muhlfeld, superintendent of motive 
power of the Baltimore and Ohio Railroad, began his remarks 
with a reference to the paper presented by him on Febrpary 16th, 
1906, before the club, on “ fane Electric and Steam Locomotives,” ` 
in which figures were given of the cost of operating the electric 
locomotives used by his company, and wherein certain suggestions 
were made for the improvement of electric locomotives in general. 
He said that while the electric locomotive might be a necessity in 
tunnel service it was an expensive proposition where the question 
was simply one of handling a given tonnage. He then presented a 
comparison of shop charges made for 14 years to 24 years previous 
on steam and electric locomotives used by the Baltimore and Ohio 
Railroad. These figures, which cover the running repairs and 
supervision per 100 miles, are given herewith :— 


Three passenger electric locomotives, tractive effort 28,000 lb. ; 
weight, 196,000 Ib.; cost of mechanical and electrical repairs, 
$19.20. 

Three freight electric locomotives, tractive effort 70,000 lb.; 
pe tg 320,000 Ib.; cost of mechanical and electrical repairs, 
$12.70. 

Mallett articulated type steam locomotives, tractive effort 
64,000 Ib.; weight, 335,000 Ib.; cost for repairs per 100 miles, 
$5.75. | 

Thirty-five passenger steam locomotives, Pacific , tractive 
effort 35,000 Ib.; weight, exclusive of tender, 230,000 Ib.; cost for 
repairs, $4.35. 

One hundred and seventy-five steam locomotives, consolidation 
type, tractive effort 42,000 Ib.; weight, 209,000 Ib.; cost for repairs, 
$3.15. 


Compared on the basis of average cost per 1,000 Ib. of rated 
power, the figures per 100 miles were as follows :— 


Passenger electric locomotives, 68 c. ; freight electric locomotive, 
18 c.; Pacific type steam locomotive, 124 c.; Mallett type freight 
locomotive, 8 c. ; Consolidation type freight locomotives, 73 c. 

Compared on the basis of the same tractive effort, the average 
cost was $84 for the electric and $41 for the steam locomotive. | 

The figures given by Mr. Muhlfeld do not include interest, 
depreciation, or taxes in either case, nor are the electric loco- 
motives debited with the cost of maintaining feeder, third-rail, 
bonding wires, switches and other equipment incident to electric 
service. 

The original cost of the different locomotives made on the basis 
of total working weight is as follows:—Passenger electric, 20 c. 
per Ib.; freight electric, 12 c.; Mallett, 9 c.; Pacific, 8 c.; and Com 
golidation, 8 с. | 

Mr. Muhifeld said that the brilliantly lighted cars, hourly ser- 
vice and first-class signals mentioned by Mr. MoClellan were 
regular features of his company's line between Baltimore and Phil- 
adelphia, and hence were not peculiar to electric operation. In 
regard to the multiple-unit operation of electric locomotives, he 
had found that when two locomotives were at the head of a train 
their combined tractive effort was only 90 per cent. of what it would 
be if one of the locomotives were at the end of the train. The 
points made about the time lost in round houses by steam loco- 
motives did not apply to the Baltimore and Ohio Railroad, as it 
had passenger locomotives running anywhere from 8,000 to 12,000 
miles per month, and freight locomotives giving 6,000 miles 
Monthly. As to Mr. Storer’s remarks about the 10-year life of 
steam locomotives, his experience was that the average life was 20 
to 25 years. | 

С. A. Seeley, mechanical engineer of the Rock Island Pacific 
Railroad, Chicago, referred to the proposed electrification of the 
terminals of the steam railroads in Chicago. In Mr. Seeley’s 
opinion, however, such electrification in Chicago would not at the 
present time be either profitable or desirable. When the New 
York Central electrification was finished and all the bills were paid, 
it would then be an appropriate time to determine the desirability 
of electricity for steam railroad terminal service. The installations 
at both Baltimore and New York were necessary on account 
of tunnels, heavy traffic and other local conditions. There 
was little direct evidence at present pointing to any direct 
economy of electric operation. In his opinion density of popula- 
tion was the deciding factor. He was a believer in electricity 
under favourable conditions; he also believed that improvements 
were possible in the present steam locomotive. The Rock Island 
Railroad was now trying experiments with superheaters on ite loco- 
motives. 

The next speaker was L. B. Stillwell, consulting engineer, New 
York. Мг. Stillwell referred to the figures given in Mr. Tolts's 
рарег relative to the possible saving of 1:65 lb. of coal per drawbar 

orse-power by using different auxiliaries. Sucha large saving 
seemed rather strange to him in view of the fact that inventors 
bad been trying for years to reduce the coal consumption per horse- 
power іп large central stations. The latter were equipped with large 
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generating units using condensers, stokers, feed water heaters, 
superheaters, and other auxiliaries, some even pop-valves and carbon- 
dioxide recorders, yet they had not succeeded in securing a drawbar 
horse-power for 1°65 lb. of coal. If Mr. Tolts was right, it would 
seem that the proper thing to do would be to build 200 250-н.р. 
stations instead of one 50,000-н.р. station, and perhaps also to put 
these power stations on wheels to secure this high economy. The 
first Mallett locomotive tested in 8t. Louis had developed a draw- 
bar horse-power per 2:6 lb. of coa), although equipped with auto- 
matic stokers, smoke preventers, and other fuel-saving devices. 
Referring to the exceptions taken by Mr. Toltz to the figures given 
in the paper by Mr. Putnam and himself on the amount and cost 
of fuel used by locomotives throughout the United States, Mr. 
Stillwell said their comparison was based not only on the reports 
of the Interstate Commerce Commission, but also on confidential 
information from many railroad officials. In fact, the results given 
covered the experiences of many of the greatest railroads, and in- 
cluded about 25 per cent. of the total mileage of the country and a 
locomotive mileage for the periods for which the data were given of 
314,000,000 miles. The average price of coal per long ton was 
found to be $1.96, and the coal consumption per locomotive mile 
was over 174 lb. for freight and 101 lb. for passenger service. He 
wanted it understood that the objects of their paper were 
three: to promote the early standardisation of electric traction 
equipment; to create the proper perspective to impress electrical 


engineers with the magnitude of the change; and to secure an. 


alternating current frequency having reference to the pur- 
chasers interests rather than the manufacturer's conveni- 
ence, whereby the maximum drawbar pull per dollar invested 
would be secured. While some of the savings given in their paper 
were assumed, most of them were drawn from practice. For 
instance, the figures on repairs and renewals of electric locomotives 
were based on the experience of six roads with a motor car-milerge 
of over 60,000,000 miles. The New York subway results were 
based on 400-H.P. equipments on each car of, вау, an eight-car 
express train, the total of 3,200 H.P. being equal to double that of 
the most powerful steam passenger locomotive. Considering the 
figures obtained from this service, a number of inter-urban roade, 
and the Valtellina line in Italy, the maintenance costs mentioned 


by Mr. Muhlfeld were surprisingly high. In conclusion, Mr. : 


Stillwell referred to several other items in the paper by Mr. 
Putnam and himself and explained how the costa were obtained. 
The next speaker was A. H. Armstrong, of the General 
Electric Co, who said that Mr. Muhlfeld had taken a 
rather narrow view of the problem in comparing the oost of 
maintenance of the earliest type of electric locomotive with 
the latest type of steam locomotive. It would be very much 
as if some опе were to compare the performance of the De Witt 
Clinton“ and an electric locomotive. In his mind the problem was 
not one of small economies, but of satisfying the demand for 
service that could not be filled by steam locomotives. 'The increase 
of the carrying capacity of a railroad over mountain grades was a 
case in point. The electric locomotive recognised no such thing 
as a ruling grade, and this made it available for severe grades 
where the traffic had been hitherto limited by the conditions 
inherent to steam railroad operation. A saving of 20 per cent. in 
the cost of fuel was а very small item compared to the benefits of 
doubling the capacity-of the line. | 


J 


THE HELION LAMP. 


Bx W. G. CLARK asp Н. C. PARKER. 


Im the development of the Helion filament, we experimented 
‘with a t many substances covering practically every element 
whose physical properties gave any promise of success, and we 
became convinced that while some metallic substances would with- 
stand the temperature necessary to produce an efficient filament, 
the low resistance of metals would necessitate that the filaments 
should be of exceedingly small cross-section in order to utilise the 
voltage of an ordinary circuit in a lamp of commercial size. 

It is exceedingly difficult to produce a filament from the refrac- 
tory metals, of the small cross-section necessitated, and if the fila- 
ment is produced, it is exceedingly fragile. 

Our early observations along this line have been borne out by the 
difficulty experienced in producing, commercially, a practicable 
metallic filament lamp for commercial voltages. In producing a 
lamp filament from material of lower conductivity or higher resis- 
ance, than a metal, it is possible to use a greater cross-section for 
а given degree of incandescence at a given flow of current. Some 
early experiments by Mr. Clark indicated silicon as a material 
which gave promise of considerable success. 


We.experimented upon this material for several y:ars, and after - 


repeated failures, we succeeded in producing the desired material 
in the form of & fllament, possessing the necessary characteristics 
for use in au incandescent lamp. 

The method by which the filament is made is very similar to the 
one used in treating or flashing the ordinary carbon filament, as we 


use а base of carbon very similar to the ordinary filament, on 


which we deposit a silicon compound out of gases which are intro- 
duced into a flask of the same general type as used in producing & 
carbon filament. As soon as the material begins to deposit upon 


7 School of Mines Quarterly, July, 1907.— Abstract. 


the surface of the filament, the emissivity in the visible range 
immediately increases and with practically no change in the current 
consumption, the brilliancy increases very materially. The per- 
manency. or life of tbe filament at tke temperature at which we 
operate, is apparently dependent upon the amount of the compound 


FIG. 1.—HELION Lamp, 29 c. P, 26 АМР, 110 VOLTS. 


which is deposited upon the filament, but when a sufficient amount 
is deposited, we still retain a resistance high enough to absorb 
110 volts in a single corrugated loop. (Fig. 1.) 

We have been able to produce lamps of this character for 110 
volts consuming 30 watts, giving 30 c.P., and withstanding a tem- 
perature of 1,750° (black body measurements), without any apparent 
disintegration or blackening of the globe. 

Another characteristic of the filament is that, while the material 
applied to the filament in our treatment has a negative temperature 
coefficient of resistance and the carbon on which it is deposited has 
a negative temperature coefficient, the completed filament exhibits 
this negative coefficient only to about 1,400° C. (black body tempera- 
ture), at which time it reversesand becomes positive. The positive 
temperature coefficient increases very rapidly as the temperature 
increases, so that in this respect, the filament has both the desirable 
feature of negative temperature coefficient from the central 
station point of view and a positive temperature coefficient at the 
temperature at which it is operated, which is valuable from the 
consumer's point of view, as it enables a lamp to better withstand 
increases of voltage than would be the case if the temperature 
cofficient were negative. | 

The curve shown in fig. 2 is plotted from candle-power deter- 
minations on the carbon filament and the Helion filament made by | 
the Electrical Testing Laboratories. The temperature determina- 
tions were made on the same lamps by means of the Féry absorption 
pyrometer at Columbia University. It will be noted tbat the 
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carbon filament lamp at 1,380° required practically 9 watts per 
candle, while the Helion filament at this temperatore required but 


` 3} watts; at 1,500° the carbon filaments required 38 watts per 


candle, the Helion filaments, 2} watts per candle. 

The carbon filament lamp was rated at 33 watts per candle- 
power. At thia rating the temperature observed on the pyrometer 
was 1,510°; at 1,600° the carbon filament lamp теште 21 watts 
рет candle, the Helion, 14 watts per candle-power. 

At this temperature, the disintegration of the carbon filament 
was so rapid that the efficiency began to fall off very materially 
before another reading could be made, but the Helion filament was 
carried up to 1,700°, at which temperature it consumed 1°07 watts 
per candle-power. In raising the temperature on these filaments 
from 1,400° to 1,600°, the resistance of the carbon filament decreased 
4 ohms, while the resistance of the Helion filaments increased 
54 ohms. From 1,600° to 1,700° (black body temperature) the 
resistance of the Helion filament increased 9 ohms. 

Conclusive life tests have not been completed upon the low 
candle-power filaments of small cross-section, but life tests made 
upon filaments of greater cross-section for higher candle-power at 
1 watt per candle-power lasted up to, in one case, as high as 
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1,270 hours, and on a number of filaments upward of 700 hours, 
and in each case the drop in candle-power was very small, only 
avout 3 per cent. In each case the lamp failed, at or near 
the DE where the filament was united to the platinum leading-in 


We find that the cement used for uniting the filament to the 
platinum, acts upon the filament, so we are at the present time 
engaged in the development of a cement for making this joint, 
which will not act upon the filament, as the lamps of low candle- 
power must necessarily have filaments of reduced cross-section, but 
the amount of cement used is practically as great as though the 
filament were of much greater cross-section. For this reason, a 
cement which acts upon the surface will destroy the small filament 
much more quickly than it does a filament of greater cross-section ; 
but our experimental lamps have operated under laboratory con- 
ditions at an efficiency of 1 watt or less per candle-power for a 
period ef time, which encourages us in the belief that the Helion 
filament can be made commercially practicable at an efficiency of 
1 watt per candle, with the added advantage that the light given 
by the Helion lamp is a pure white, more nearly resembling sun- 
light than any artificial illuminant yet produced. 


A GRAPHICAL METHOD OF DETERMINING 
THE VOLTAGE DROP IN POWER 
DISTRIBUTION SYSTEMS. 


By T. L. KOLKIN. 


Tux determination of the voltage drop, size of conductors, and 
situation of sub-stations or feeding points for.a large railway 
or power distribution system by means of an analytical 
calculation is, in most cases, a complicated process. A much 
more simple, and also more exact, method is the so-called 
graphical method. 

To use this to advantage, a certain amount of practice is, 
of course, required, but owing to its relationship with 
graphic statics, this is easily gained. In the following lines 
I will deal with the cases most commonly met in practice. 

Suppose 4, в, in fig. 1, represent a conductor of a resist- 
ance of r ohms per unit of length, say per km., and that in 


distances Ii, Ia and ү” iroi. A the currents ù, i, and i, amperes 
are being tapped off 

We will further assume that the conductor is being fed at 
A only ; the voltage drop e in volta from A to B is then— 
e 2 ii h T T hr THS 7 (i)), 

ij 14, and i, = current in amperes, 
Ii 1, and /, = lengths in unite, 

and r — ohms per unit of length. 


where 
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Graphically this drop can be determined by drawing up a 
diagram of forces (amperes), and a load diagram as shown 
in fig. 2. 


* 
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In the figure the distance b 5’, multiplied by a certain 
constant depending on the scale chosen, represents the voltage 
drop e in the conductor in the length /. This can easily 
be proved. In order to simplify matters, we will select the 
pole distance, &c., in such a way that the distance 5 b’ gives 
the voltage drop directly in volte. 

If i апа 7 as before represent the current, length and 


resistance, we have the voltage drop— 


е == f ly Y. 
The triangle A b »' being similar to the triangle o & /, we. 
have further— 


5 = bb = 3 ndr = $T 
H I, Т h 
and b b = ah 
H 
This means that if we make Н = ES „5 5% representa the 
voltage drop in volte. 


The total drop 4 to B in fig. 2 is represented by the 


distance— 
аа" DD Tee“ + ва"; 


bb i c с 
" bei = | 2 — 
H ES 11 M КЕЧА 
ч ў" 
Н һ+ +1, 
we have 0, == Sh i^ і, (li +1 Tou + lp + 2, 
1 
and as Н =, 


7 
v1 ==т 2 (i 1). 

We will now consider the case in which the conductor is 
fed at A and at B, and here assume that the voltage at A 
is the same as at B, and that i, a and t, amperes is being 
tapped off at the points marked 1, 2 and 3 in fig. 3. 
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In the same way ав before, it can be shown that the vertical 
distances aa’, b b' and cc’ represent the voltage drop at the 
points 1, 2 and 8 in the figure referred to. 

In fig. 3 we have assumed that the conductor (line) is 
being fed at A and B; it is evidently of great interest to 
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know how the feeding current is distributed between the 
two points A and B—(1) with the same voltage at a as at B; 
and (2) with different voltages at the two pointe. 

The feeding currents I, at A and т, at B are determined 
in the same way as the support pressure at A and B in 
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graphic statics. In the case of the voltage at a and B being 
the same, we have only to draw a line 0 m in the diagram of 
forces, fig. 3, parallel to the closing line A B in the load 
diagram, and г, and Із in the figure represents the feeding 
currents at A and B respectively. 

We will now consider the case in which the voltage at a 
is different to that at B, and assume that it is v, lower at 


B than at a. This case 
is dealt with im fig. 4. | | Gen. Stat. 


v, is added to the volt- 
age at B, as indicated in 
the figure by making 
BD = у. The voltage 
drop from A to a certain 
point on the conductor 
is then represented by 
the distance between the 
corresponding points on 
the polygon and on the 
closing line a D; for 
instance, at 2 the volt- 
age drop is represented 
by the distance b 5. 
The feeding currents 1, 3% is 
and 1, at A and B are 
determined in the same "5: 
way as before by draw- 23 F 
ing the line 0 m in the Bil 
diagram of forces 
parallel to A р. 2 
We wil now con- 
sider the case in which 
we have a generating 
station or sub-station at A, E 5, at a distance L, from 
the line to be fed, a sub-station at в close to the line 
and a second sub-station, or feeding point, at c, the voltage 
at this point being e, volts lower than at A and в. The 
feeder 1; is converted into an imaginary conductor of the 
same resistance (r) per unit of length as the main con- 
ductor A B c, and drawn to the left of A, as shown in fig. 5. 
Assuming that the total resistance of L, = 7, ohms, the 
length of a conductor ioa to L, of r ohms resistence 


per unit of length would be ——. This is the length 
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A, A, in fig. 5. 
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The load diagram is drawn as shown in fig. 5. The 
feeding current т, ab A is determined by drawing the line 
о mi parallel to a, в’ and the feeding currents 1, and 1, at 
в, and с are determined by drawing the line om, parallel 
to B' с". 

We have in the foregoing considered the voltage drop in 
one conductor only. Fig. 6 indicates how the total drop 
in the positive and in the negative conductors 
of a direct-current distribution system is deter- 
mined. The losses in the two conductors are 
determined separately and added together, as 
indicated in the figure 

We will assume that one of the conductors 
has a resistance of r ohms per unit of length 
and the other conductor one of ri ohms, hence— 


Hee and H, — Л; 
r 7, 

We will further consider the former as being 
8 positive conductor supplying the currents 

f, % and i, and the latter as being the negative 
conductor with equal potentials and return cables 
at A, B and c. 

The itive conductor is fed at a and B, 
and.we will take the potential at A to be the 
same 88 at B. 

After having determined separately the losses 
in the two conductors, we find the total drop 
һу ап addition of the former, as indicated in 
fig. 5. 

For instance, the total drop in the two con- 
ductors from a or B to the point 2 in the figure 
referred to is represented by the distance c c’. 

We wil now consider a specific case—for 
instance, a tramway or light railway, say, 10 km. 
long. The generating station, we will assume, 
is situated abóut 2 km. from the terminus and 
1 km. from the line. We will further assume 
that the distribution of the load along the line, 
as shown in fig. 7, is the most unfavourable 
one, that, the track has а resistance of ·02 ohm, 
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and the trolley wires (double) have a resistance of ve ohm 
per km. run. 


The negative cable from the generating station to 4 has a 
resistance of ‘085 ohm per km., and is thus equivalent to 


85 
RC == 1°75 km. of track. The positive cable from the 


generating station to A has а resistance of 0°07 ohm per km., 


. 7. : 


AES : - 0°07 
and is thus equivalent to 145 = 488 km. of trolley 


After а rough investigation, we shall find (1) that a 


606 THE ELECTRICAL REVIEW. го. i No. 1,559, Остовив 11, 1907. 


negative booster is required, and (2) that also a positive 
booster will be needed in order to keep the cost of copper 
within reasonable figures. 

The negative booster cable has a resistance of, say, 00467 
ohm per km., and the positive booster cable a resistance of, 
вау, 07 ohm per km. 

In fig. 7 we will use the following scales :— 


] km. — 20 mm. 
10 amp. — 1 mm. 


In order to make 1 mm. represent 1 volt in the fig. for 


should have 


the rail drop, the pole distance H, — 


the following dimension measured in mm.— 
1_ 20 
10 K, 

| Н, = 100 mm. 

This would give a rather small scale for the rail drop, and 
we will, therefore, make н, = 50 mm. This means that 
] mm. represents 2 volts in the rail-drop diagram. 

In drawing up the load diagram for the rail circuit, we 
find that the point at which the negative booster-cable 
should join the rails is at about 7:5 km. This gives us at 
the particular load distribution a rail drop from 7:5 km. to 
9:5 km. of 8 volta, and from 7:5 km. ог 2 km. to 5 km. of 
about 3:6 volts. The return current in the booster cable 
we find amounts to about 185 amperes, and the current in 
the return cable joining the rails at 2 km. to about 160 
amperes. 

With regard to the trolley wire and positive feeders, we 
shall allow a voltage difference of 30 volts from the generating 
station to 7:5 km., and assume that the positive booster- 
cable joins the trolley wire at the latter point. 

After having determined the pole distance H; in the same 
way as before, and thereby selected a scale for the voltage 
drop of 1 mm. — 4 volts, we draw up the load diagram in 
the ordinary way. · Тһе booster current we find amounts to 
about 165 amperes, and the feed current at 2 km. to about 
180 amperes. It now remains to determine the booster 
voltages. These are represented by v, (negative) and v; 
(positive) in the diagram, and are found in the usual way by 
means of the load diagram and the diagram of forces, after 
the pole distanoe в’ for the negative and the pole distance 

H for the positive booster cable have been calculated. 

In this connnection I will not omit mentioning the. 
necessity of taking the regulation of the generators and 
boosters into consideration in fixing the return current 
lay-out in each case, but as this is outside the scope of 
this article, it will not be dealt with further here. 

It ів often found desirable, or even necessary, to consider 
several positions of the cars alorg the route, so asto ascertain 
whether the feeding arrangementa will comply with all require- 
mente. When the distances are drawn up and the scales for 
the current, voltage and pole distance are once settled, this 
is an easy matter. It only means a new diagram of forces, 
with its corresponding load diagram for each different dis- 
tribution of the cars along the route. 

We will now reverse the problem, and determine the size 
of the feeders from a given distribution of load and a given 
voltage drop. We select any convenient size of feeder, and 
determine the voltage drop in the ordinary way. 

This being done, the scale for the voltage drop is altered, 
so that the distance representing the voltage drop actually gives 
the drop allowed. The pole distance H is readjusted to suit 
this voltage drop, and the resistance 7 per unit of length 
for the particular conductor in question is determined from 
the equation— | 


= 1 x 0:02, 


1 
H 
whereby the size of the conductor is given. 


Iron Cement.—Mrssns. KRLEwW Bros., LTD., of 215, 
Pentonville Road, N., have sent usa sample of their metallic fill- 
ing for repairing defects in iron and steel castings, &c. When 
mixed with water to a thick paste, this cement sete hard in 24 
hours, without heating. When set, oil, steam, and water have no 
effect on it; and it can be flled, hammered and polished. 


A 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Intercommunication Telephone. 


The accompanying illustrations (figs. 1 and 2) show two forms of a 
new patent intercommunieation telephone which has been introduced 
by the Burr, TELEPHONE AND ELECTRIC Co., of Parliament Chambers, 
Great Smith Street, S.W. This has been devised to provide an 
instrument which wil come within the reach of many who have 
previously been unable to afford such a convenience, The sets are 
of very compact design, a special feature being that the line 


Fig. 1.—Warr PATTERN. 


selector is attached to the transmitter. The transmitter itself is 
rotated to select the line required, and this not only enables the 
instrument to be more compactly designed, but also agitates the 
carbon granules every tinie the telephone is used, thus keeping the 


Fig. 2.—TABLE PATTERN. 


microphone always in a fully sensitive condition. Another new 
feature is that the step-by-step movement of the line selector is 
accomplished without the aid of special miechanism of any 
description, the contact studs themselves, with the sid of a slot in 
the spring arm, defin the. position of the latter. These 
telephones have already found favour with architects for use in 
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private houses, where they can be fitted in any of the rooms 

without presenting an unsightly appearance. The external diameter 

а the ioe set is 58 in., and the base of the table set measures 
in. x 5 in. | 


New Knife Switch. 


Mussns. Morris & Lister, of Carlton Works, Lockhurst Lane, 
Coventry, have designed a cheap and effective small quick-break 
knife switch for currents up to 15 amps. and voltages up to 500. It 
is a registered design. It is claimed that in many cases it can 


advantageously be used in place of the ordinary tumbler switch aa, 
for instance, on distribution boards, for which it is particularly 
adapted, as shown in fig. 3. Tne main contact blade is of copper, 
being pivoted to, and carried by, а light aluminium die casting. 
The use of die castings in switch design is claimed to be a new 
feature, and it enables a considerable saving in cost to be effected. 
The copper blade is spring controlled so as to give quick break. The 
contact clips are of brass, and are either secured to front terminal 
blocks or project through the alate for back connections. 


Fic, 4.—Qvick-BREAK 
Kare Bwrrch. 


Fic. 5.—KNrrFE SWITCH IN 
Inox CASB. 


BUSINESS NOTES. 


Sun Electrical Co; v. Zoga.—This partly heard case 
came before Judge Woodfall in the Westminster County Court on 
Friday, when counsel for the plaintiffs said it was & claim for the 
price of an arc lamp. The lamp was to burn six hours, and the 
defence was that after four hours its illuminating power began to 
diminish. The case was adjourned for a test in the presence of an 
expert, and the test had shown that the lamp burnt for six hours. 
The expert was now present to give evidence to that effect. The 
defendants were not represented in Court, and judgment was given 
for the plaintiffs, with costa. 


Illuminations at Nuneaton.—Nuneaton (Warwick- 
shire) celebrated the granting of ite Charter of Incorporation as a 
Municipal Borough recently, and the town was gaily decorated for 
the occasion. We are informed that the illuminations with electric 


. glow lamps were on a large scale, and were very effective. The 


work was done by Messrs. Parsons, SuHxRwiN & Co, LTD, 
engineers, of Nuneaton. The temporary wiring consisted mainly 
of Glowire strip supplied on bire to Messrs. Parsons, Sherwin 
by the Gabriel Lamp Co., of London. 


Prompt British Traders.—" The failure of the 
American manufacturer," says the American Consul-General at 
Antwerp, to supply goods on time is a subject of frequent com- 
plaint, and of this the British manufacturer is taking advantage 
and rapidly supplanting his American competitors whenever prompt 
delivery is required. This refers particularly to machinery." On 
investigation the Consul found that orders for boat motors, pumps, 
parts of machinery, &c., given to American manufacturers have not 
been executed sometimes for periods varying from 4 to 18 months 
when customers had ordered by cable and desired immediate 
delivery. In & number of such cases British houses have been 
appealed to and the goods delivered and paid for by the consumer 
long before the American house thought of executing the original 
order.— Practical Engineer. 


Correction.—In the article on Trade Opportunities in 
South America,” line 18, second column, page 566, the word inferior 
should have been superior. " 


Gold Medal.—Tuk ELECTRIC AND ORDNANCE ACCES- 
SORIES Co., Lrp., of Birmingham, have just been awarded a Gold 
Medal by the New Zealand International Exhibition. In their 
exhibit a special feature was made of the Btellite telephones and 
telephone accessories, in addition to their general electrical manu- 
factures. The exhibit was in the hands of the company's sole 
agents for New Zealand, Messrs. С. A. Hamlin & Co., Auckland. 


Australia. — According to advices received by the 
Australian mail on Saturday, and telegraphed from Melbourne to 
Fremantle (the last port of call in the Commonwealth), a deputa- 
tion representing manufacturers of electrical machinery waited on 
the Minister of Customs on September 3rd, in connection with the 
duties under the new Tariff on electrical apparatus, dynamos, &c. 
They proposed that all electrical machines should be gathered 
together into three groups under one general heading. In one 
group, dynamos up to 500 H. P., and other machines which can be, 
or soon will be, made in Australia, should be placed together, and 
on these an adequate protectionist duty should be put. In another 

up of big machines on which it is desirable to levy a revenue 
duty should be placed, and third, the remainder of electrical 
apparatus should be listed. At present electrical machines are 
scattered over the metals and machinery portion of the tariff. The 
Minister said the suggeetion was an important one, and promised : 
to give it full consideration. | 

In the House of Representatives on September 5th it was stated 
on behalf of the Government that efforts had been made to obtain 
telephone insulators in the Commonwealth, but so far without 
success. The Government had given instructions, however, that 
tenders should be called for 50,000 insulators to be made in 
Australia. 


Catalogues and Lists.— Messrs. C. A. PARSONS AND 
Co., Heaton Works, Newcastle-on-Tyne.—General catalogue 
(40 pp.), in which they give balf-tone illustrations and particulars 
of tests of recent turbo-generator plants installed by them. Fall 
descriptive notes of the Parsons turbine and its constructive details 
are given on alternate pages, the facing pages being occupied with 
the views which include one 2,000-k w. and four 500-Kw. p.c. sets at 
Marylebone, three of 1,000 kw. at the G.E.R. power station at 
Stratford, and others at the Kent Electric Power Co.'s station and 
Carville power station, the results of the tests made last February 
on the 3,500-& w. set at the last-named station being shown in curve 
and tabular form. : 

Messrs. Crompton & Co., LTD., London, E.C.—'' The Crompton 
Pocket Catalogue" is a handy-sised book in neat red covers, in 
which appears an abbreviated price list of electrical machinery 
manufactured by the firm. In the course of its 100 pages we find 
brief descriptive and tabulated matter as wellas a variety of well- 
executed small illustrations—half-tone and diagrammatic—relating 
to dynamos, motors, pumps, arc lampe, projectors, instrumenta, 
ceiling fans, switchgear and carbons. Some pages of definitions, 
formals, &c., are also included. 

Mns88S. ALFRED HERBERT, LTD., Coventry.—New edition (the 
fourth) of Section Н of their catalogue, in which the Coventry 
patent self-opening die-head is very fully deseribed and illue- 
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trated. Attention may be specially directed to the patent 
“ straight-cut dies, and to the particulars given concerning their 
adjustability. 

Messrs. Junius Sax & Co., Lrp., 100, Charing Cross Road, 
London, W.C.—12-page illustrated pamphlet describing their volt- 
meters and ammeters for p.c. and A. C. circuits. 

THE UNION ELECTRIC Co., Lro., Southwark, S.E.—16-page 
publication relating to their Hartmann-Kempf's standard frequency 
meters, based on the resonance principle, for wave curve periodic 
currents, for switchboard and portable service, also station 
synchronising frequency meters, frequency alarms, frequency meters 
for demonstration work, &c. . 

Тнв BaitisH Рвомитнесв Co., Lro., 109, Oxford Street, London, 
W., and Birmingham.—New catalogue (44 pages art paper) in which 
appear many illustrations of pleasing and artistic designs of electric 
heating apparatus—both convectors and radiators. A new form of 
lamp—the Leitner-Prometheus glow lamp—is described. The list 
is well set out with tabular details of prices, code-words, &c., 
beneath the illustrations. | | 

Messss. BrgMENS Bros. & Co., Lrp., Westminster, 8.W.—Two 
new pamphlets; one (No. R8. 4) describing fully, with many ling 
diagrams, the system of electrically-operated railway pointe and 
signals designed by Mr. Ferreira, the engineer and manager of the 
firm's railway signalling department. The drawings represent the 
apparatus that is being manufactured to the order of the G.W. 
Railway for the entire equipment of their new Snow Hill station 
now in course of erection at Birmingham. The other (No. RS. 3) 
describes the Siemens mercury contact treadle for railway signal- 
ling, and gives full instructions for ite installation. The mercury 
treadle has been adopted by both the G.W. and the Midland 
Railways. 

Mxssns. Егллотт BROS., Lewisham, S. E.— New pamphlet 
(T.S. 96a) describing their double standard pattern of the Harrison 
universal photometer, and giving instructions for its use. 


Book Notices.— 7 Week-End and Holiday A. B. C. 
— We have received the October monthly issue of this handy week- 
enders’ and holiday-makers' guide. 

„Proceedings of the Physical Society of London." 
part 5. September, 1907. London: Taylor & Francis. 

" Journal of the Franklin Institute.” Vol. 164, No. 3. Septem- 
ber, 1907. Philadelphia: The Institute. 

* Proceedings of the American Society of Mechanical Engineers." 
Vol 29, No. 1. September, 1907. New York: The Society. 

“ Electrical Traction." Vol. I, Direct-Current; Vol. II, Alter- 
nating- Current. By E. Wilson and F. Lydall. London: E. 
Arnold. 1907. Price 158. each vol. i 


Vol. 20, 


Dundee Electrical Contraets.—Our local correspondent 
writes that the Electricity Committee of Dundee are still 
suspicious that there is a combine among the big contractors. 
The suspicion has arisen in oonnection with the tendere for 
cables for the new station. It will be remembered.that on the 
last occasion the contracts were under consideration the Committee 
decided to call for fresh offers in view of the similarity in price 
that existed between the tenders. Having regard to the fact that 
the copper market was falling, the Committee decided to ask for 
new tenders in the hope that they would benefit by the fall in the 
price of the metal. Birte then copper-has marked’ a considerable 
decline, but in the new offers submitted to the Committee last 
week, there was only a difference of about £19, and this on a 
contract amounting to nearly £12,000. The present price of copper 
being normal, and in view of a still further decline and the fact 
that there is no particular hurry in placing the contract for the 
cables, the Committee decided to instruct the engineer (Mr. 
Richardson) to call for tenders on two alternatives, (1) that the 
offer to supply cables should include excavation, and (2) that the 
tender should be for cables only, the excavation and filling in to 
be done by a local contractor or by the department’s own 
workmen. 


Installation Contracts.—Mn. C. PULLAN, of Bradford, 
has obtained the contracts for a lighting installation from private 
plant, consisting of nearly 600 lights and a few arc lamps, for 
Messrs. J. Brownhill & Sons, Ltd., Denby Dale; also a complete 
lighting installation for wood-working shops, timber yards and 
offices, including generator and switchboard, for Mesars. J. Char- 
nock & Sons, Ltd., Halifax, as well as an installation of photo- 
graphic arc lamps, multiple Nernst lamps and incandescent lighting, 
for Mr. Denis R. Thompson, artist and photographer, Bradford. 


Trade Announcements, — The business hitherto 
carried on under the style of WX. Kenyon & Sons, at Chapel Field 
Works, Dukinfield, near Manchester, haa been, for family reasons, 
converted into a private limited company. There will be no 
change in the management, and no shares will be offered to the 
public. | 

How, PARTINGTON & Co.—We understand that Mr. H. D. B. How 
зой Mr. W. Partington, who were until recently district manager 
and engineer respectively, for Messrs. Bruce Peebles, Ltd., in South 
Wales, have entered into partnership, and taken the Alpha Works, 
at Taffa Well. The new firm will deal with repairs and break- 
downs of electrical and mechanical apparatus in the district, and will 
undertake construction and erection work, cable-laying and 
jointing, &c. 

Msszs. THEBRMIT, LTD., have been appointed sole agents in the 
United Kingdom for the sale of McKnight's tramway point 
silencers and heel adjusters, бе. Samples сап be inspected at 
theit dffitba at 27, Märtin's Laut, Cannon Street, Е.С. 


MrssmBs. James Lawson & Co., Cardiff, announce that owing to 
increased business as eléctrical manufacturers’ agents, they have 
removed to larger premises at 4, Church Street, Cardiff. Mr. 
James Lawson has also entered into partnership with Mr. H. T. 
Gould (late of the Power-Gas Corporation, Ltd.), as mechanical 
engineers, at the same address, and will represent the Power-Gas 
Corporation, Ltd., Messrs. Ashmore, Benson, Pease & Co., Ltd., and 
the Weldless Chains, Ltd. The electrical de ent will be 
carried on under the management of Mr. Nance, as 
hitherto. 

THe WEDNESBURY ELEoTrRicaL Cass Oo. is the name of a new 
business started at Brunswick Park Road, Wednesbury, to under- 
take the manufacture of switch-cases, switchboard frames, fuse 
cases, teak blocks, and, indeed, all kinds of wood-work. 


THE Арлмв MANUFACTURING Co.. LTD., advise us that owing to 
increased demand for their “Igranic” motor starting and con- 
trolling apparatus in the Yorkshire district, they have just 
appointed as their agent in that district, Mr. Charles H. Holgate, 
of School Close Works, Leeds. Mr. Holgate will carry a large 
stock of the standard '' Ipranic " apparatus. 


Мв. Око. Henry CaALvEnLEY, late of the firm of Calverley, 
Batty & Co., electrical engineers, Burnley and Nelson, has com- 
menced business as an electrical engineer at 102, Manchester Road, 
Burnley. 

THE Crown Brass AND ENGINEERING Co., electrical engineers, 
River 8treet, Bolton, announce that they are giving up business. 


4 


Dissolutions and  Liquidations. — Lawson AND 
Bronnanr, electric light and power engineers, 24, High Row, Dar- 
lington.— Messrs. J. Lawson & F. Stobbart have dissolved partner- 
ship. Mr. Lawson will attend to debts and continue the business. 

TEE ENGLISH ErkcTRIC CARBON Co., Lrp.—Creditors must 
send particulars of their debts, &c., to the liquidator (J. 8. Wynne, 
6, Coedyfelin Road, Brymbo, near Wrexham) by October 19th. 

Тнв CaPILLIFORM TELEGRAPH INSTRUMENT Co., Ltp.—Creditors 
must send particulars of their debte, &c., to the liquidator (Н. 
Clough, 54, Gresham Street, E.C.) by November 10th. 


THE CONDUIT AND INSULATION Co., Ltp.—This company resolved 
on September 30th to wind up voluntarily, with Mr. О. J. March, 
3, Church Court, Old Jewry, as liquidator, to whom creditors should 
send the usual particulars by November 5th. 

Tae ELBOTRIOAL Оке FDM Co., Lrp.—Creditors must send 
particulars of their debts, &c., to the liquidator, Mr. J. D. A. 
Aei Suffolk House, Laurence Pountney Hill, E.C., by November 
19th. | 


THE RossENDALE BELTING Co., Lro., Manchester.—A winding- 


up order was made at Manchester on October 2nd. 


Theft of Cable.—On the 7th inst., at Marylebone 
Police Court, Albert Brooker and Charles Messer were each 
sentenced to 28 days’ hard labour for stealing cable from the Mary- 
lebone electricity department, where they were employed. ' 


Factories in North London.—The Holloway Electric 
Supply Оо: are building some workshops at their electric light 
station, Bovay Street, Holloway Road, which they are prepared to 
let to manufacturing electricians, accumulator makers, &c. Some 


particulsrs will be found among our advertisements to-day. 


Bankruptcy Proceedings.—RonsoN, Rosson & Co., 
electrical engineers, Newcastle-on-Tyne.—G. & J. S. Robson.— 
First and final dividend 2s. 41d.—G. Robson (separate estate), first 
and final dividend of 7s. 9d. in the £. Both payable at 1, St. Peter's 
Churchwalk, Nottingham. 


A Brussels Contract.—With reference to our note of 
last week concerning the contract for the electric light installation 
at the Alhambra Theatre, Brussels, Mr. Maurice Closset, of Boul. du 
Hainaut, 93, Brussels, writes informing us that his firm has 
been entrusted with the whole of the work. Just at present he is 
busy with the construction of all the switchboards, and has many 
wiremen at the theatre running in the feeders for wiring the stage, 
making six battens, wiring the footlights, and decorating the front 
of the house with about 1,500 incandescent lights and 6 flame arcs 
of 25 amperes each. . 


, 

Teddington Trades Exhibition.—A successful Exhibi- 
tion was held at Teddington last week in conjunction with the 
tradesmen of the district. Messrs. R. Lancston-Jongs & Co., 
electrical engineers and contractors, had astall on which they made 
a display of fittings, shades, standards, novelties, radiatora, &c. 
A speciality was made of B.T.-H. heating and cooking devices, 
including water heatera, hot-plates, coffee or tea percolators and 
domestic aud laundry irons, and their 6 lb. domestic flat-iron caught 


on well. Messrs, PouPART'S electric laundry, of Twickenham, also 


had а stall on which were shown flat-irons and goffering irons in use, 
which created considerable interest. The local gas company also 
had a large stall, and lit the Exhibition with three large high- 
pressure gas lampe, and once again it was noted how gas engineers 
are оч rds lighting сү » pe matter of switches, 
чапа 2 Messre Langston-Jones a pair of 10-amp 
ка arbone flame arts on their stall. дага lamps wens 
repeatedly ifiquired for. | 
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LIGHTING and POWER NOTES. 


Aberdeen.—Under the terms authorised by Parliament 
for the purchase of the Cults electric lighting station by the T.C., a 
clause was inserted in the Bill whereby power was reserved to the 
Aberdeen County Council to acquire the undertaking by arbitration. 
Bir Alexander Kénnedy recently visited Aberdeen, and made an 
inspection of the property, and his report was submitted to the 
County Council. The price fixed to be paid by the T.C. on 
acquiring the property was £9,000. Ata meetinz of the Special 
Committee of the County Council, held on Friday last, it was 
agreed on Sir Alex. Kennedy's recommendation not to purchase. 


Abertillery.—A L.G.B. inquiry was held on October 1st 
relative to the application of the U.D.C. for a loan of £10,000 for 
lighting the South Ward of the district by electricity. It was 
explained that the Council had taken the step because there was 
every probability that a private company would have stepped in. 
Private consumers would be charged 54d. per unit, and it was 
estimated that a profit of £132 would be made during the first year. 
The Ratepayers' and other Associations opposed. 


Arbroath.—The Electric Lighting Committee has had 
an interview with Mr. Balfour in regard to the electric lighting 
scheme which his firm is to inaugurate. It was indicated that the 
work would be commenced early next year and finished by 
November. 


Burnley.—The B. of G. is considering the advisability of 
having the Workhouse lit by electricity, and the borough electrical 
engineer is to report to the board as to the cost, &c., of the 
installation. = Е mE Е 

Clonakilty, Co. Cork.—A meeting was held last week 
to consider the advisability of settling on some definite scheme for 
the lighting of the town. Mr. J. С. O'Sullivan, J.P., presided. 
Several schemes have been under consideration; the representatives 
of the Alliance Electrical Co. and of an oil gas company submitted 
their respective schemes for the lighting of the town. After an 


exhaustive discussion the final decision was postponed till the 


end of this week. 


Continental Notes.— ITALY. La Societa Idro-Elettrica 
Italiana, of Milan, has applied to the authorities of the Province of 
Sondrio for a concession to put down a plant to utilise the water- 
power of the River Ligonico and several other streams in the 
district for the generation of electrical energy for lighting and power 
purposes. s : | 

СгооК.—А4 request has been made by the County of 
Durham Electrical Power Distribution Co. for permission to install 
sn overhead distribution instead of underground system, the com- 


pany allowing a reduction in price of from 7d. to 33d. per unit. The 


Council has decided not to comply with the company's request on 
the grounds of the wnsightliness of a pole line. 


Dover.—The T.C. has decided to apply to the L.G.B. 
for & further loan of £1,000 for free wiring. 


. Dundee.—It has been agreed to light Overgate, one of 
the busiest thoroughfares in the city, with electricity. Owing to 


the rivalry between the Electricity and Gas Departments, а pro- 


posal is to be considered for the appointment of a Lighting Com- 
mittee to embrace both departments. | 


Hull.—The T.C. has applied for a loan of £31,200 for 
electricity purposes. | 

London.—SrEPNEy.—The Electric Light Committee in 
a rt circulated on Monday stated that in connection with a 
resolution passed in July last by the Council authorising the 
development of the Blyth's Wharf extension scheme, the borough 

ineer and the borough electrical engineer and manager (Mr. 
W. C. P. Tapper) had submitted and explained the general ont- 
line plans prepared by them. Subject to the uaual approval, the 
Committee had decided to invite tenders for (1) the complete equip- 
ment of the steam raising portion of the station plant, includin 
condensing water pipes, river wells, and coal-handling plant; and (2 
the complete equipment of the electrical generating portion of the 
station plant, including turbo-generator, high and low tension 
switchgear, and converting machinery. The contract will also 
include the removal of a portion of the plant already erected at 
Osborn Street and its re-erection at Blyth’s Wharf. The total cost 
of the scheme, as already reported, will be approximately £57,000, 
and it is recommended that application be made to the London 
County Council for sanction to borrow that amount. The borough 
electrical engineer and manager having brought under notice the 
fact that as it is proposed to adopt а 6,000-volt transmission from 
Blyth’s Wharf, and that this is a different voltage to that which 
exists at the Whitechapel station, it will be necessary to obtain 
the consent of the B. of T. to its adoption. 

BurePLY or ЕгествісІТҮ Brirnr.—'The Associated Municipal 
Electrical Engineers of Greater London are asking the Borough 
Councils and other authorities to support them in the re- 
introduction next Session of the Supply of Electricity Bill, 1907, 
which was withdrawn owing to pressure of business, after passing 
the House of Lords and coming before the Commons. The measure 
has for several years. béen before Parliament, and a number of 
Lotidbn 16001 autHbrities have stipported it 


Lynton.—The U.D.C. has entered into an agreement 
with the local electric light company for ‘a supply of energy for 
public lighting for 14 years. 

Monmouth.—On October Srd a L.G.B. inquiry was held 
into the application of the Т.О. for a loan of £10,000 to repay 
money borrowed from the bank, without the sanction of the 
L.G.B., for E.L. purposes. The Inspector adjourned the, inquiry 
until November 5th. 


Northallerton.—The E.L. Co. has, in response to inquiry, 
informed the U.D.C. that it is not at present prepared to negctiate 
for the sale of the E.L. undertaking. 


Northfleet.— With reference to the abandonment of the 
E.L. scheme by the Gravesend T.C., the U.D.C. has been advised by 
counsel that it is entitled to specific performance of the contract, 
especially for public lighting, and Gravesend T.C. has been 
informed that unless before October 15th the clerk receives an 
intimation that the T.C. will forthwith commence the necessary 
work a writ for specific performance will at once be issued, without 
prejudice to the question of damages. 


St. Helens.—The Corporation has approved a recom- 
mendation of the Electricity Committee to provide the necessary 
plant and feeders, and to give a supply of energy to the Bt. Helens 
Collieries and the Ravenhead Collieries Co., at 3,000 volte (three- 
phase), subject to the St. Helens Collieries Co. guaranteeing the 
payment for a term of 10 years of £600 per annum, and of the 
charges for energy. 


Southampton.—In our last issue we noted that the 
T.C. of Southampton is applying for powers to undertake free 
and assisted wiring, &c., it appears that the Corporation does not 
intend to carry out any installation work itself. and will 
leave this in the hands of the wiring contractors, but the Corpora- 
tion proposes to find the money to carry on the work of the 
late Free Wiring Co., as this seems to be beyond the powers of an 
ordinary wiring contractor. | 


` Sowerby Bridge.— The U.D.C. has decided to transfer 
the E.L. order to the Electrical Distribution of Yorkshire, Ltd., on 
& 21 years' basis, subject to the consent of the B. of T. 


Stockport.—The T.C. has adopted а flat rate of 834. 
per unit, less 5 per cent. discount, for energy supplied. to ordinary 
lighting consumers. 


Т Wednesbury.—The T.C. has applied to the L.G.B. for 


& loan of £2,819 for cables and services. 


Wimbledon.—The T.C. has applied to the L. G. B. for а 


loan of £3,600 for the provision of a new main switchboard. 


Woodbridge.—The U.D.C. has referred to a Special 
Committee the question of E.L. The Suffolk Electricity Supply 
Co., Ltd., Stowmarket, has offered to light the town with 121 lamps 
for £350 per annum, and another E.L. scheme is to be presented 
to the Council by Mr. P. F. M. Richards in conjunction with Mr. 
Arnold Hansard, of Westminster. 


Worcester.—During the last few weeks the last of the 
Steam generating plant has been removed from the Powick (hydro- 
electric) station and installed at the Hylton Road works, thus 
obviating the duplication of staff necessary with two steam-driven 
stations. During the present year the water-power plant has 
generated some 430,000 units, and it is expected that the year's 
total will constitute & record. 


TRAMWAY and RAILWAY NOTES. 


Aecrington.—4A: service of electric cars from Accrington 
to Clayton-le-Moors, was inaugurated on Saturday last. The Mayor 
of Accrington (Alderman Higham) drove the first car. The 
Accrington ratepayers are anticipating an income of £3,000 a year 
in relief of local burdens. 


Bacup. — The Town Council has offered а sum of 
£5,200 to the Rossendale Valley Steam Tramways Co., Ltd., for 
that portion of their undertaking which is within the borough. It 
rests with the Rawtenstall Corporation to say whether it will 
exercise it powers within the area; if not, the Bacup Corporation 
will seek Parliamentary powers. | 


Birmingham.—The inquest on the two men killed in 
the recent tramway accident, resulted in a verdict of “ Accidental 
Death," with a rider that there was an error in judgment by the 
motorman in not returning the car immediately be found the 
magnetic brake was defective, and by the inspector in depending 
upon a brake which he knew to be defective. Mr. C. W. Hill, chief 
assistant and electrical engineer to the Tramway Committee, who 


. gave evidence, stated that on examining the car after the accident, 


he found the cables in order. In frame No. 4 of one of the 
rheostats he discovered one of the grida fractured. The effect 
would be to destroy partially the continuity of the electrical 
circuit for the magnetic brake. In. his opinion this fracture was 
entirely responsible for the unsatisfactory condition of the magnetic 
brake. A defect of that kind would not show itself until it 
affected the actual working of the cdr. 
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Belfast.—At the meeting of the Tramway and Electrical 
Committee on the 7th inst., the tramways manager submitted his 
report on the proposed extension of the tramway through the village 
of Ligoneil From this it appeared that the work would cost 
about £9,500, including the equipping of the extension, whilst the 
expenditure in working would cost about £1,750 per annum. He 
was of the opinion that the extension could not be worked safely 
if the original plans were not modified. The revenue derived would 
besmall He considered that the extension in any case should not 
be carried out for some time. 


Black Country.—Considerable irritation and indigna- 
tion has been expressed at the action of the tramway company 
in having discontinued half fares for children travelling on 
its lines. No doubt the company is acting within its legal 
rights, having given the requisite notice of the change; but 
notwithstanding this it is considered unreasonable to ask 
‘children under twelve to pay full fares, and strong representations 
against this action are to be made to the company by the West 
Bromwich T. C. 


Bolton.— The Corporation is about to extend its tram- 
ways from Brad ford Street, Bolton, to Lever Bridge, Darcy Lever, 
an outside village included in the borough boundary. 


Continental Notes.—Spain.—According to the Con- 
tinental Press, the electrical operation of a standard gauge line is 
contemplated. A section some 22 km. long, between Santa-Fé and 
Gergal is to be taken in hand, and a special steam-driven power 
station erected at Santa-Fé, as & preliminary to using the water- 
power of the district for extended operations. The line equipment 
will be on the trolley system, which will operate at 5,500 volts. 
Five locomotives of 320 н.р. each will be utilised to haul trains of 
150 to 300 tons each, at speeds of 25 km. per hour. The line is 
single track, and has a considerable freight traffic. 


L. B. & S.C. Electrification.—Once more the elec- 
trification of the Victoria-London Bridge section of the Brighton 
Co., is troubling the daily Press. We now understand that the 
work will be completed in March next, and that eight three-coach 
trains are being provided for this section, which, at the present 
time, deals with 16 million paesengers per annum. 


London.—CAMBERWELL.—After considerable discussion 
the B.C. has decided against a tramway from London Road, Forest 
Hill, to Sydenham Gill, and along the Crystal Palace Parade to 
the Palace main entrance. The alternative route, from the existing 
tramway at Herne Hill, vid Croxted Road, Gipsy Hill, and Westow 
Hill, to the Palace, was agreed to by a large majority. 

L.C.C.—After discussion at Tuesday’s meeting, the Council 
resolved to apply to Parliament in the next session for powers to 
construct short lengths of tramways at an estimated cost of £302,000. 
Тое proposed tramways аге: (1) a double line between Gray’s Inn 
Road and Caledonian Road, overthe Metropolitan Railway Station; 
(2) a single line from King's Cross Road to Gray's Inn Road vid 
Swinton Street; (3) from Essex Road to Kingsland Road, Kings- 
land High Strect to Mare Street and Kingsland Road and Dalston 
Lane; (4) Mitcham Road and Tooting High Street; (5) Black- 
friars Road to Southwark Bridge Road vid Southwark Street; and 
(6) from West Norwood to the Crystal Palace. It was also decided 
to seek power to 1econstruct the existing tramways in Lea Bridge 
Road and to extend them to Upper Clapton Road. 


Manchester.—The question of the inter-running of 
cars batween the city and Salford has been under the consideration 
of a joint committee for some weeks, but the result does not веет 
very satisfactory. Au arrangement by which cars might be run, 
say, from Peel Green (Eccles) through Manchester to Brooks's Bar, 
or Fallowfield, had been hoped for. This, however, was found to be 
impra^ticable. Then it was intimated that a through running of 
Swinton and Salford cars to Belle Vue might be arranged. This 
also has now been dropped, aud it is announced that further 
negotiations have been suspended. 


Northwich.—It was announced at a meeting of the 
U.D.C. on October 3rd, that as no application for an extension of 
time for carrying out the Warrington and Northwich Light Rail- 
way Order had been made, the order, во far as Northwich was 
concerned, had lapsed. 


South America.— A proposal has recently been on foot 
for the construction of an electric railway from La Plata to Впепов 
Ayres. Messrs. Otto Franke & Co., who proposed its constraction 
in connection with a paved roadway alongside, are reported as 
opposed to go further with the matter should the Provincial 
Legislature decide to make two distinct contracts—one for the 
railway and the other for the roadway. It seems probable, how- 
ever, that the Legislature will approve of Messrs. Franke & Co.'s 
railway offer, and put the constraction of the road up to public 
tender. 


Stockport.—The T.C. has applied to the L. G. B. for a 


loan of £15,473 for tramway purposes. i 


Torquay.—A suggestion has been made to the Council 
by Mr. J. A. Purvis, of Exeter, that he and his brother—owners of 
the Electric Light Provisional Order for Paignton—should supply 
electric power in bulk to the Torquay Corporation for the tramways. 
Messrs. Purvis are about to erect a station for generating electricity 
for the proposed extension of the tramway system from Torquay to 
Paignton. The Council did not regard the proposal with favour, 
but referred it to the Electric Lighting Committee for considera- 
tion. The Mayor remarked that they had their own electricity 
works and should not sacrifice them in order to take power in 
bulk from outsiders. 


TELEGRAPH and TELEPHONE NOTES. 


American Pacific Cable Interrupted.—The officers 
of the Commercial Cable Co. report a break in their Pacific cable 
somewhere between the relay stations at Midway Island and Guam. 
They think that an earthquake may have been responsible for the 
interruption in the cable service, but in the absence of all word 
from the operators at Guam they cannot assign a cause positively. 
The Electrical World, in referring to the matter, says that the cable 
that goes under the Pacific from San Francisco to Yokohama and 
the Philippines vid Honolulu, Midway and Guam went dead on 
Friday, September 20th. “Midway, which lies between Honolulu 
and Guam, reported that the spark went out of the submarine 
wires without warning, and that all efforts to communicate with 
Guam had been unavailing so far this week. Since the Commercial 
Cable Co. line is the only one connecting America with the Orient 
directly, all cablegrams for the Philippines, Japan and points on 
the China coast will have to be sent around the other way at a rate 
tA: double that charged across the direct San Francisco-Yokohama 

ne." 


Telegraphic Interruptions and Repairs :— 


CABLES. Irm. mans. 
Curacao- 


Coro 
Curacac-Le Gus | Olosed.. ie sé e. Jan. 19, 19086. T 
Curacao-Maracaibo 
Tarifa-Tangier ee ee ee ee ee ee Jan. 18, 1904 ee ee 
Port Arthur-Chifu (Closed) .. ө sä .. Mar. 9, 1904.. M 
Geracbico-Mante Crus .. ..  .. ..  ..Julyi$, 186. 
Las Palmas-Arecife ee ee ee eo ee Aug. 18, 1906 ee өө 
Brest-Dakar vs n ss oi * 
Midway Island- Guam 
Martinique -Paramaribo 
LANDLINES. 
Puerto-Barrios ee ee ee ew ee oe Aug. 2, 1908 ee ee 


Wireless Telegraphy in China.—The Electrical World 
quotes from a report by U.S. Consul W. T. Gracey regarding the 
German Government's new wireless telegraph station at Tsingtau, 
China, as follows:—'' The local wireless station is on top of the 
Diederichs Hill, 328 ft. high, next to the signal station. For ships 
coming from the direction of Tschalien-tau light this hill appears 
as the farthest hill toward the south, and stands clear of the 
Bismarck, Iltis, and Prince Henry mountains, lying farther north. 
The system in use is ‘ Telefunken,’ of Slaby-Arco, with a mast, the 
distance of activity being about 100 nautical miles. The station is 
the property of the Kiaochow Government, and is used to com- 
municate with men-of-war of the German navy, but will be thrown 
open for general public use before long on conditions which have 
not as yet been determined." 


.. Bept. 25, 1907 .. Oct. 6 


Power in Manufactures.—The American Bureau of 
the Census has just issued a report on the power employed in manu- 
factures. This report, which forms part of the census of manufac- 
tures of 1905, contains tbe statistios for the calendar year 1904, and 
was prepared by Mr. T. Commerford Martin, expert special agent. 
The total power employed in manufactures was 14,641,544 н.р. To 
this amount steam engines contributed 10,828,111 н.р., or 73:9 рег 


cent.; water wheels, 1.647,969 H.., or 113 per cent.; electric 


power, owned or rented, 1,592,483-H P., or 109 per cent.: gas or 
gasoline engines, 289,514 н.р., ог 2 per cent.; and other kinds of 
power, 283,467 H. P., or 1:9 per cent. 

The New York Electrical World says that when compared with 
the figures reported at the census of 1900, those of 1905 show that 
in five years the total horse-power increased more than 40 per 
cent. The largest relative increase for any of the kinds of power 
was one of 270˙5 per cent. reported for owned electric motors. 
Rented electric power increased 141:9 per cent., and the power of 
gas and gasoline engines, 114'9 per cent. The largest absolute 
increase, however, was reported for steam engines, the horse-power 
of which increased 2,687,578, or 33 percent. The power of water 
wheels increased only 13:3 per cent. From these figures it is 
evident that although steam engines аге by far the most important 
souroe of power, electric power and the power of gas and gasoline 
engines are becoming of increased relative importance in manu- 
facturing. Water-power, while increasing absolutely, is diminish- 
ing in comparison with other kinds of power. 

Power derived from electricity (1,592,483 н.р.) represents an 
increase over the amount reported.at the census of 1900 of 
1,099,260 H.P., or 222:9 per cent. The development was extra- 
ordinary in the States distinguished chiefly for heavy manufactur- 
ing on a large scale. The horse-power reported rose in Penn- 
sylvania from 107,746 to 346,797, or 221°9 per cent.; in New York 
from 77,598 to 222,111, or 1862 per cent.; in Illinois from 49,235 
to 165.265, or 2357 per cent.; in Ohio from 42,157 to 144,467, or 
242°7 per cent.; and in Massachusetts from 32,828 to 91,017, or 
177:2 per cent. 

The increase in the number, size and total capacity of gas. and 
gasoline engines has been another marked feature of industrial 
development. The number of gas and gasoline engines reported, 
increased from 14,334 in 1900 to 21,526 in 1905, their horse-power 
from 134,742 to 289,514, and their percentage of the total horse- 
power employed in manufacturing establishments from 1:3 to 2. 
When it is recalled that at the census of 1890 the capacity of gas 
engines in manufacturing establishments was only 8,930 HP. and 
is now over 30 times as great, it will be seen that a really remark- 
able change has taken place. 
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ELECTRICAL DRIVING IN TEXTILE MILLS. 


DeEsPITE the admitted fact that electrical driving in textile Yet loss of trade in a particular line, due to hostile tariffs, 
plants is fast gaining ground in this country, and that, after has been known to result in a wholesale replacement of 


most careful comparison with the results 
obtained with the most modern mechani- 
cally driven mills, the controversy as to 
the relative advantages of electrical and 
mechanical drives still goes on. As a 
matter of fact, the advocates of the 
electrical drive have everything to gain 
from discussions of this character, pro- 
viding the arguments used are based 
on fact. 

While no one who has seen them, 
would think of depreciating the excellent 
prime movers and mechanical trans- 
missions to be found, for instance, in 
standard Lancashire cotton mills, yet 
the fact remains that the most telling 
argument adduced in their favour is 
their undoubtedly excellent record for 
trustworthiness, and we doubt whether 
even the latter will remain when 
sufficient time has elapsed to demonstrate 
in the cotton mill what has been proved 
in other directions, viz., the reliability 
of electrical plant. 

The  mill-owners of Lancashire 
and Yorkshire, although more often 
than not Liberal in politics, are 
well known as most cautious and 
conservative in all matters concerning 
their mills, 
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Brusu THREE-PHASE GENERATING PLANT IN A TEXTILE MILL. 


textile machinery to 
suit new trade con- 
ditions, the  alter- 
native, of course, being 
retirement from busi- 


mI ~ ness. 
с кн { f — Thus, although the 
Atie T — MITT, — — " i i : 
dE Wi | | bogey of installation 


costs is usually brought 
forward where a change 
9 — ne vim ie oT of drive is under con- 
ТШ а Р wa * pev sideration, there is 
mmm NW — some reason for think- 
N s ing that the mill- 

| owner will face the 
bill if the advantage 
of electrical driving is 
brought home to him. 
Mr. P. Barrett Couls- 
ton, in a paper read 
before the Dewsbury 
Chamber of Commerce, 
in May last, pointed 
out that in mills 
of . small capacity, 


DiRECT-DRIVEN RING SPINNING FRAMES. requiring, say, mp to 
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500 H.P., the cost of a complete electrical installation, The opportunity to give the small mill-owner a trial 
including the prime mover (whether engine or turbine), of electrical driving does not appear to have been sufficiently 
embraced ; such a trial 
would demonstrate the 
adaptability of  elec- 
trical plant, the con- 
venience of the motor 
where overtime is 
worked, the possibility 
of automatically check- 
ing the power taken 
by the textile ma- 
chinery, and thus 
detecting faulty work- 
ing, the reliability of 
the central station as a 
source of power sup- 
ply and many other 
features. 

As regards the ad- 
vantages of checking 
the power required by 
machinery, Mr. Couls- 
ton mentions a case 
where, on starting up 
a motor, it was dis- 
covered that the power 
taken as shown on the 
motor meter was 20 
per cent. in excess of 
the calculated amount 
required by the ma- 
chines. 

The machines were at 
once overhauled, which 

GROUP DRIVING WITA BRUSH THRKkE-PHASE MOTOKS. resulted in the power 
required being reduced 
by no less than 30 per 

generator, cables, switchboards and motors, will probably be cent. So impressed were the owners by this, that the same 
a higher amount than the cost for a mechanical equipment. procedure was followed throughout the mill with equally 
In the case of mills of 
larger power, requiring 
750 H.P. and over, the 
two systems of drive 
entail little difference 
in initial cost. 

However, with the 
small powered mills— 
and they are the most 
numerous the instal- 
lation of electrical 
generating plant is not 
u necessity ; proximity 
to a municipal gene— 
rating plant or power 
company's station offer- 
ing to the manufac— 
turer a substitute, 
which given a trial, 
would in many cases 
prove less expensive 
than the independent 
drive. 

We feel that many 


municipalities have not X MAL {5 A | NM m "nad no. 
appreciated the possi- 32. 72 — Т NNI шша ti vine 
bilities of the small г —— o] 

mill-owner as a HH 3 | } > -— i i "CO nna rl 


power consumer; in 
fact, in many cases 
it requires a_ boiler 
or steam pipe ex- 
plosion, with the 
threatened complete 
stoppage of the 
mill, and the  sub- 
sequent hurried 
intervention of the 
borough electrical engineer with a scratch team of electric favourable results, and a complete electrical installation is 
motors, to introduce the subject. now being installed in this mill. It is justin this direction 


Cu | 


WiNDING MACHINERY, &c. DRIVEN FROM OVERHEAD MOTOR. 


Le 
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of power requirements and costs that the smaller mill-owners 
are unwittingly neglectful, sublimely conscious of their 
spick and span engine rooms, but ridiculously ignorant 
as to how the power transmitted from their engine rooms 
is utilised. AUS 

We have not referred so far to the question of increased 
roduction arising from electrical driving, although it will 
probably be the most potent factor in convincing a manu- 
facturer of the expediency of reorganising his mill drive ; 
а сазе has been cited where the output of a large woollen 
mill was increased by 15 per cent., and a much improved 
product resulted from the change, and no doubt improvement 
will result in nearly all cases due to the more scientific 
methods of controlling a plant operated by electrical 
means. 

Turning to the larger concerns in which it may be a 
matter of policy to install independent generating plant, 
several excellent examples of the completely electrically- 
equipped mill can now be found in the country. The 
accompanying views are typical. of such installations ; 
those on pages 611 and 612 illustrating an electrically- 
driven mill, the complete equipment for which was 
supplied by the Brush Electrical Engineering Co.“ It 
will be seen that the power plant includes a Brash turbo- 
alternator, and that the motors have been disposed for both 
group and individual driving. 

We also illustrate and describe some of the prominent 
features of a modern electrically-driven spinning mill, lately 
erected by the Kearsley Spinning Oo., Ltd., and equipped 
by the Electrical Co., Ltd. 

The steam-raising plant in this case consists of four 
Lancashire boilers supplying steam at 200 lb. per sq. 
in., and superheated to 572° F., this plant working in 
connection with a battery of economisers, and automatic 
electrically-driven feed pumps, operated by a ball float on 
the hot well. 

The generating plant consists of two three-phase steam 
turbo-generators (A.E.G. system), each designed for a con- 
tinuous output of 750 Kw. at 500 volts, and 50 cycles, with 
a powet-factor of 0*8. 

Each turbo-generator has its own exciter direct coupled 
to Ше main shaft, the excitation pressure being 110 
volts ; by means of a Tirrill regulator, which automati- 


‘View оғ A.E.G. TURBO-GENERATING PLANT, KEARSLEY SPINNING Co.’s MILL, 


cally adjusts the excitation, the terminal voltage on the 
generator is kept absolutely constant irrespective of load 
fluctuations. 
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Each generator unit is complete with its own independent 
surface condensing plant, circulating pump and air pump. 
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SECTIONAL VIEW SHOWING ARRANGEMENT OF Morors, KEARSLEY 
SPINNING Co.'s MILL, 


The condensers are placed immediately under the turbines, 
and are designed to maintain a vacuum of 28 in. 

The switchboard is specially designed, with all current- 
carrying parts at the back, the switches being operated by 
levers passing through 
the panels ; each motor 
has its independent 
switch and ammeter 
on the mainboard. 

With the exception 
of four  card-room 
motors, all che motors 
for the driving of the 
mill are placed in a 
tower at the end of the 
mill immediately over 
the tarbine house. 

The motors for driv- 
ing the spinuing rooms 
are of the slip.ring 
type operated by liquid 
starters, and each of 
these motors has its 
own switchpanel with 
ammeter, triple - pole 
switch and no-voltage 
release. These motors 
are direct-coupled to 
the main shaft passing 
down the full length 
of the room, and in 
each case 24 mules of 
about 1,350 spindles 
each are driven by one 
motor, the shaft speed 
being 485 R. P. u. 

Respecting the prepa- 
ration plant, the cards, 
drawing frames, &c., are driven by three motors, each coupled 
to a line shaft; the shaft speed in this case is 360 R. P. u. 
These motors are of the squirrel-eage type, gontrolled 
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directly from the engine house switchboard by starting trana- 
formers, and are enclosed in special housings built into the 
main wall of the mill, the housing being ventilated by direct 
access to the outside air. Two separate motors are provided 
for driving the shafts in connection with the blowing room 
and flyer frames—i.e., slubbers, intermediates, and rovers, 
the shaft speed in each case being 485 n P.M. 


. es 


ELECTRICAL DEVELOPMENTS AT 
BLACKPOOL. 


WE mentioned in our last issue that an important addition 
to the generating plant installed at the electricity works of 
this exceedingly progressive sea-side resort was brought into 


New A.C.-D.C. TurB0-GENERATOR, BLACKPOOL CORPORATION ELECTRICITY WORKS. 


Num 


— 


VIEW SHOWING THE OLD AND NEw PLANT, 


BLACKPOOL CORPORATION ELECTRICITY WORKS. 


There is also a separate motor, speed 720 R. P. u., for 
driving the bale opener, lattice feeders, &c., in the basement. 

The lighting of the mill is carried out independently of 
the power plant, from a bigh speed 75-KW. D.C. steam- 
generator, at 220 volts. | 


service early last week. Very few electrical men are un- 
acquainted with Dlackpool's enterprise in tbings electrical. 
The Corpo ation began business with some 30 consumers, 
with 3,000 8-c.r. lamps connected, 2,000 of them, however, 
belonging to one consumer alone; its Works were opened for 
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supply on October 13th, 1893, by Lord Kelvin, and the 
expansion in the electric supply business has been such that 
to-day some 1,150 consumers, with something like 130,000 
8-0.р. lamps, are connected. 

Moreover, despite the fact that it is saddled with a season 
load, and that season during the summer months when 
lighting hours, from the electricity department's point of 
view, are at their poorest, yet the undertaking has proved 
highly successful from a financial standpoint, its net sur- 
pluses during the years ending 1905-6-7 being respectively 
£5,900, £6,120, and £8,229, with average prices ranging 
from 4d. to 34d. per unit. 

Altogether some six extensions have been made to the 
plant, which, owing to the period of its existence and the 
continuous development in plant construction, is of a varied 
character. 

Thus it is that rope-driven Fowler alternators, Ferranti 
machines, Browett, Lindley triple-expansion engines aud 
жер turbines all rub shoulders їп the Blackpool engine 

ouse. | 

However, some eight turbine units figure in the total, 
the most recent addition being a 1,200-KW., A.C.-D.C. unit 
of modern type. 

The sixth extension is consequent on the increasing demand 
for electricity for lighting from private consumers, which it 
is satisfactory to note is yearly extending. On the recom- 
mendation of the borough electrical engineer, Mr. Charles 
Furness, the Electricity Committee decided to install the 
best possible turbine plant that could be obtained, and after 
a deputation making a tourfof inspection of the latest and 
largest turbos running in this country, it was decided to 
install a Willans and Robinson turbine as prime mover, 
direct coupled to a Dick, Kerr alternator for lighting, 
and a Brown, Boveri generator for traction. The tur- 
bine is capable of meeting loads up to 1,200 Kw. without the 
aid of the steam by-pass valve, and of 1,500 Kw. for short 
periods. The alternator has an output of 800 to 1,000 Kw., 
equivalent to a demand for 33,000 incandescent lamps of 
8-c.P.. and the Brown, Boveri generator’s normal rating 
is 600 K w., with overloads up to 800 Kw. for short periods. 
It will thus be seen that with one prime mover operating 
lighting and traction machines, both public services in 
Blackpool (viz., electric lighting and tramways) will for 
many hours during the day, and many months during the 
year, be efficiently and economically dealt with from this 
new turbine plant, which represents the latest practice in 
electricity supply. The addition of this machinery has 
increased the works capacity to 4,150 Kw. 

Under Mr. Furness, several important alterations have 
previously been carried out, including a scheme for operating 
the whole of the plant condensing and erecting a cooling 
tower on the roof, with a capacity of 250,000 gallons per 
hour, and these have resulted in material economies in 
running. 

The electric lighting charges have undergone successive 
reductions, until to-day, with charges of 6d. and 2d. per unit 
on the maximum demand system, the average price received 
by the department is 34d. per unit. Special tariffs, outside 
peak-load hours, of 1d. per unit, 3d. and 1d. (maximum demand 
system) per unit for power, and 1d. per unit for heating are 
available, and every effort is being made to popularise the 
use of electricity in other directions than lighting. Through 
the courtesy of Mr. Furness, we are enabled to illustrate the 
new and old plant at Blackpool. 


Overheard in an Insurance Office.— 

CLERK (seeking for information) (to electrical expert): What is 
а milking booster ? 

ErEoTRICAL Ехревт (A. I. E. E.) (pompously): It is an electrical 
contrivance for attachment to the udders of cows for milking 
purposes ! 

SEQUEL. 

CLERK (brimming full of information) (to client): I see you 
have a milking booster. Will you kindly tell me if it is in the 
stable ? 

CLIENT: I hardly think that it is in the stable. 
the cell room. 

CLERK: That's rather close quarters for the cow. 


Appointments Vacant. — A linesman is wanted for 
Maidstone Corporation tramways department (35s.); shift engineer 
for Bei a electricity works (£90); switchboard attendant for 
Handswort U.D.C. (25s. D | | | ` ' 


I fancy it is in 


‘ALLOA.—New school at West Grange, E. L. throughout. 


CONTRACTORS’ COLUMN. 


OPENINGS FoR NEw BUSINESS. 


Kerr & M'Culloch, 
architects, Alloa. 

ALRESFORD (Hants.).—New infirmary and additions to the workhouse for 
the B.G. Cancillor & Hill, architects, 12, Jewry Street, 
Winchester. 

BEATH (Firk).—New school to accommodate Fife Mining Classes. Wm. 
Birrell, architect, Kirkcaldy. 

BECKENHAM.— Extensions to factory in Croydon Road. London Steam 
Carpet Beating Co., Conlan Street, Kensal Road, W., owners. 

BIRKENHEAD-—New disinfecting station for the Т.С. (£1,036). Hughes and 
Stirling, builders, 4, Brazennose Road, Bootle, Liverpool. 

BIRMINGHAM (Surrgwicz).— New hotel at Cape Hill, Mitchell & Butler, 
Ltd., brewers, Smethwick, owners. : 

BLAIRGOWRIE.— Villa at Rosemount. L. Falconer, architect, Blairgowrie. 

BRADFORD (ManNNINGHAM).—Free library to be rebuilt by the T.C. (£4,000). 

New textile departinent at the Technical College (214,000). F. E. P 
Edwards, city architect. І 
Extension to laundry in Barnard Terrace, for Bradford Co-operative 

Society. W. Rycroft, architect, Bank Buildings, Manchester 
Road, Bradford. ` 

BRECHIN.—Dwelling houses at Bank of Brechin. 
Brechin. 

BRIGHTON.—Extensive additions to motor workshops, electrically equipped. 
Henry Moore, 67, Preston Street, Brighton, owner. 

BRISTOL.—Premises in Prince Street (23,000). James Murphy, Prince Street, 
Bristol, owner. 

BROMLEY.—Saw-mill electrically equipped (Farwig Lane). Н. В. Latter, 
architect, Town Hall Chambers, Market Square, Bromley, Kent. 

BURY.—New Schools for the T.C. (£14,000). 

CHELMSFORD.—New public elementary school for the T.C. 

CLEGKHEATON. otor garage in Whitcliffe Road. R. Castle & Son, 
archítects, Bradford Road, Cleckheaton ; E. S. Stead, owner. 

COALVILLE (LEICESTERSHIRE). — New Council school. 

CORK.—BSanatorium (electrically lighted) to be erected at Streamhill. Electrical 
expert to be engaged by Joint Hospital Board. 

COVENTRY (EanLspox).—Coffee tavern to be converted into a church. Bishop 
of Worcester. 

CREW E.—St. Johns Church, Vestry Hall, and Parsonage, to be lit by elec- 

| tricity. 

DOUGLAS.—Residence in Strathallan Park, Onchan, for, Mrs. H. Lolley. 

wee Lolley, The Lindens, Avenue Crescent, Harehills Lane, 
eds. 


Mr. Fettis, architect, 


DUMBARTON.—Free Church. Halley & Neill, architects, Dumbarton. 
DUNDEE.—-Additions to laundry for directors of Royal Infirmary. 
Alterations at dyeworks for Stevenson Bros. 
Alterations to shop for Fleming Bros., Cowgate. 
Villas in Dalgleish Road for Gavine & Galloway. 
ECCLES.—Extensions to Leigh Street Mills, Patricroft. 
owners. 
ELTHAM.- Additions to Clovelly,” Southend Road. Whistler & Worge, High 
Street, Eltham, builder. 
Alterations and additions to ‘‘Newhaven.” J. Jarvis & Sons, 253, 
Hackney Road, N.E., builders. 5 
FALMOUTH.—Detached residence on Gyllyngdune Estate. H. E. Tresidder, 
architect, Falmouth; A. W. L. Parsons, owner. 
FOLKESTONE.--Club.house for the Golf Club for Lord Radnor. 
Collins, architect, Manor House, Folkestone. 
GILLINGHAM (Kenr).—Dust destructor at the electricity works for the T.C. 
Y. C. Boucher, town clerk. 
GORTON (MANCHESTER).—New Council School in Thornwood Avenue. W. A. 
Clegg, secretary, Education Office, Town Hall, Gorton. 
GOSPORT.—Extensions at the Secondary Schools (£2,548). C. M. Dash, 
builder, Clarence Works, Gosport. 
GOWERTON (Grax.).—Extensions to the Intermediate Schools for Glamorgan 
C.C. (£10,000). 
GRAVESEND (MirroN).—New church. E. J. Bennett, architect, 20, Darnley 
K Road, Gravesend; W. H. Archer & Son, builders, The Grove, 
Gravesend. 
HARROGATE.—Alterations at Rosset Holt for W. Wright. T. E. Marshall, 
architeot, James Street, Harrogate. 
HAWKSHEAD (Lancs.).—Residence for Miss Holliday. J. Bell, builder 
Coniston (Lancs. ). ` 
HULL.—New works. Reckitt & Sons, Ltd., Hull, owners. 
New science buildings at Hymers College for the Governors. J. 
Bilson, architect, 28, Parliament Street, Hull. 
HUDDERSFIELD (Krrkscrton).—Farm buildings and home for farm worker 
at the County Asylum, Storthes Hall (£2,914); also installation 
of laundry machinery at the Asylum (£8,000). 
KILTARLITY (INvERNESS).—New Manse for U. Е. Church. R. J. Macbeth 
architect, Queen’s House, Inverness. 
KIRKCALDY e extension of linoleum works for W. Nairn 
and Co. 


H. Leigh & Sone, 


L. G. A. 


New church (25,000). W. Williamson, architect, Kirkcaldy. 
LEICESTER (OaDbBTY).—- New almshouses for the Framework Knitters’ Co. 
LIMERICK.—Central creamery for the Deel SUME Co-operative Bociety, Ltd. 

J.D. Leahy, architect, Newcastle West. | 
LONDON (Covent GanpEN).—Rebuilding White Swan public house for Hoar 
| and Co., Red Lion Brewery, Lower East Smithfield, E. 
(WESTBOURNE GnovrE)—Additions and alterations to 1, Chepsto 
Place. E. J. Stubbs, 30, Craven Street, W. C., architect. 
(BETHNAL GREEN, N.E.).—New ‘Town Hall (£20,000. Р. Robinson 
aod W. Alban Jones, architetts, Leeds, 
(Lower CLAPTON).—Installation of electricity in works, at Goulto 
Road, of W. C. Terry & Co., athletic shoe manufacturers, 
116, Balls Pond Road, N. 
(St. Pancras).—Shop in Mabledon Place. Rupert Richards & Co., 
60, Huntley Street, W., builders. 
(HAcKNEY).—Adaptation of 236, Mare Street, for post office. 
(PLUMSTEAD). — New church of St. Michael and All Angels. 
J. Longley & Sons, Crawley, Sussex. 
(PLUMSTEAD).—Club-house and hall at Abbey Wood. W. Wadman, 
65, Ommaney Road, New Cross Gate, 8.E. 
(Torrxxhak).— Piano factory mill. Lewis Solomon, 16, Union 
* Court, E.C., architect. 
(TorrENHAM).—Shop, office, and flats in High Road. G. L. Wilson, 
* High Road, Lower Tottenbam, builder. 
% (Hacksey Wick, N.E.).—Additions to Atlas Works. 
45, Finsbury Pavement, E.C., architect. 
(Hackxxy Wicx).—Additions to premises in Wallaco Road, of 
Е Бы Achille Serre, Ltd., dyers and cleaners. : 
р (CHELsEa).—Addition to Oratory Girls’ School. Johnson, Saul and 
Со., 90, Thurloe Place, W., builders, 


A. Sykes, 
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LONDON (W.C.).—Additions (propert 
Alhambra Theatre. 
architect. 

(KNIGHTRHRIDGE).—Adaptation of disused fire brigade station for 
Incorporated Soldiers’ andiBailors' Help Society 122, Brompton 
Road, W. 

(CATFORD, S.E.).—Two workshops in Brownhil! Road. Norfolk and 
Prior, 4, Station Buildings, Catford, architects. 

(TorrENIuAM).—-Alterntians to Lord Palmerston public house. Bruce 
J. Capell, 36, Broad Street Avenue, E.C., architect. 

(PLUM&TEAD).--Buildings in Vicarage Roud. 8. A. Douglass, 17, 
Tili«* Road, Plumstead, builders. 

(BarrERsEA).— Club-house and Sunday School in Harroway Road. 
W. & C. A. Bassett-Smith, 10, John Street, Adelphi, W.C., 
architects. 

(Woorwicn).—Buildings in Kingsman Street. S. Wells & Son, 47, 
Church Street, Woolwich, builders. 

(PLUMsTEAD).—Workmen’s club and institute, Francis Street. 

W. D. Goodwin, 14, Great Bt. Thomas Apostle, Queen Street, 
E.C., architect. 

LONGFLEET.—Alterations to male imbecile wards at the workhouse, for the 
Guardians of Poole Union. P. E. L. Budge, clerk, Union Offices, 
139, High Street, Poole. 

LUDLOW.—Roman Catholic Church. J. Hayes, builder, 96, Longden Cole. 
ham, Shrewsbury. 


MANCHESTER.--New stations at Styal, Heald Green, Gatley, Didsbury and 
Withington for the London and North-Western Railway Co. 


room and three dressing rooms) to 
. M. Brutton, 42, Ludgate Hill, E.C., 


Navler Bros., builders, 23, Estate Buildings, Hudderstield, and 


J. Salt (sub-contractor), 90, Market Street, Buxton. 
NEATH.—Electrical equipment at Clyne Colliery. Cammell, Laird & Co., 
td., owners. 2 
NEWCASTLE-ON-TYNE.-—Church of St. Lawrence in Walker Road. Archi- 
tects, Hicks & Charlewood, 67, Westgate Road, Newcastle-on. 
Tyne. 
NORTHAMPTON.— New Town and County School for the T.C. and Northants 
C.C. (£15,950). 
NOTTINGHAM (BTTSTON).— Banking premises in Post Office Square. Not- 
tinghum and Notts Banking Co., Ltd., owners, Nottingham, 
OLDHAM (Royton).—New public baths for U.D.C. (£4,000 to 45, 000). 
PEEL (ISLE or Max),—New station buildings for the railway company. Н. 
Cowle, architect, Douglas, Isle of Man. 
PENGE.—Building new Town Hall and fire station under consideration by 
District Council. H. W. Longdin, surveyor to Penge Urban 
" District Council. | 
PENTRE (Pontyrripp).—Church parish hall, Cwmpark. Jacob Rees, archi- 
tect, Pentre. 
PENZANCE (NrwLyN).—Ice factory (£15,000). 
company formed. 
PERTH.—Additions to property at 10 and 14, Gowrie Btreet. 
architect, Perth. 
PERTHSHIRE.—New Manse at Madderty (£2,000). 
architect. 
PLYMOUTH.—Important extension of Victoria Clothing Factory. Lancaster 
and Co., Ltd., owners. ‘ 
PORTSMOUTH.—Extensive storehouses at the gun wharf for the War Office. 
R. H. B. Neal, Ltd., builders, Princess Square, Plymouth. 
RATHFRILAND (Co. Down).—Additions to branch premises for the Belfast 
Banking Co. 8. C. Hunter, surveyor, Scottish Provident 
Buildings, Belfast. 
REDCAR.—Extensions at the Redcar and Coatham Literary Institute (£1,000). 
Moore & Archibald, urchitects. 
ROCHESTER.—Important additions to Bull Hotel, including large motor 
garage. G. E. Bond, architect, 384, High Street, Rochester; 
J. T. Snell, owner. 
ROTHERHAM (Masnoroven).—Congregational Sunday Schools (£1,300). Mr. 
Totty, architect, Rotherham ; W. Beeden, builder, Thrybergh, 
Rotherham. 
SHEFFIELD (Norton Lers).-—Parish and Sunday School buildings (48,000). 
Hall and Fenton, architects, 14, St. James’ Row, Sheftield. 
SILSDEN.—New fire station for the District Council (£1,000). р 
SOUTHBANK-ON-TEES.—Shipyard, graving docks, &c. Builders, Sir John 
Aird & Co., Westminster, London ; engineer, M. Moncrieff, 116, 
| Pilgrim Street, Newcastle-on-Tyne. _ : | 
STOCKPORT (REppisH).—Houses (46) and shops. A. T. Tindall, builder. 
STOCKTON-ON-TEES.—New Presbyterian Church in Yarm Lane for St. 
Andrew’s Church. R. F. Brittain, secretary. 
STOKE-ON-TRENT.—Extensions at the Workhouse, including midwifery ward, 
children’s homes and laundry for the B.G. 
SWANSEA.—Rebuilding 6, College Street. C. T. Ruthen, architect, Bank 
Chambers, Heathtield Street, Swansea. 
| Important extensions at Hafod and Upper Bank Works, electrically 
equipped. Williams, Foster & Co., Ltd., metal smelters and 
refiners, owners. 
Additional] buildings at the Technical College. W. James, secretary, 
Technical College, Swansea. 
TEIGNMOUTH (BisHoPsTEIGcNTON).—New Wesleyan church. Wills and Sons, 
architects, Derby. 
WADEBRIDGE (Cornwatt).—Block of stores.—Wadebridge Co-operative Co., 
owners, 
WALLASEY.—New grammar school for Cheshire C.C. 
WARRINGTON.—Development of estates at Great Sankey and Grappenhall 
into Garden City. A. Bennett, secretary to the Warrington 
Garden Suburbs, Ltd., Market Gate Chambers, Warrington. 
WEST BROMWICH.—Proposed new laundry in connection with Smethwick 
and Oldbury Joint Hospital. 
WIGAN.—New spinning mill. Pansy Spinning Co., owners. 
WILLESDEN.—-Addition to Hythe Works, Hythe Road. Hennell & Son, 8, 
Essex Street, Strand, W.C., architects. | 
Conversion of Hilburn Grammar School into secondary school 
(£16,000). | 
WINDSOR.—Business premises in Thames Street. Hollis & Bons, builders, St. 
Leonard's Road, Windsor. 


Н. R. Bath, chairman of the 
J. W. nmart, 


H. G. Bell, Perth, 


Cleveland and Durham Electric Power Co.—The 
report submitted at the first annual meeting held on the 9th 
inst. stated that the ordinary shares in this company and the 
Northern Counties Electric Supply Co. had been acquired at a cost 
of £611,373, and £28,770 had been expended in the construction 
and equipment of sub-stations, &c. A loan of £100,772 had also 
been advanced to the Northern Counties Electric Supply Co. The 
net revenue for the year was £10,978, and a final dividend of 
2% per cent. was oped on the preference shares for the 12 

months, leaving £3,227 to carry tcrward. 


CONTRACTS OPEN and CLOSED. | 


OPEN. 


Antwerp.— October 17th. The municipal authorities 
are calling for tenders for the installation of electric ligbt in the 
Salle de Fétes recently erected in the Place de Meir, Antwerp. A 
deposit of 8,000 francs (about £320) will be required to qualify any 
tender. Specifications from the Hotel de Ville, Antwerp, at a eost 
of 0°50 franc. A copy may be inspected by British firms at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E.C. 


Argentine Republic.—June, 1908. The municipal 
authorities of Buenos Ayres are reported to be about to invite 
tenders for the concession for the constraction and working of 
an underground electric tramway in the city. Tenders will be 
open until June lst, 1908, and particulars may be had from the 
Legation in Paris. ү TE 


Australia.— MELBouRNE.—November 12th. 6,000 dry 
cells for the Deputy Postmaster-Genéral of Victoria. Common- 
wealth Offices, 72, Victoria Street, S. W., or Board of Trade 
Commercial Intelligence Department. Specification can be seen 
at the offices of the ELECTRICAL REVIEW. 


MELBOURNE. — December 10th. Fifty telephones (wall sets). 
Tenders to the Deputy Postmaster-General, Melbourne, by 3 p.m. 
on December 10th. Specification may be seen at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, London, E.C., or at the office of the ELRCTRICAL Review. 
Tenders, forms, &c., may be obtained at the Australian Common- 
wealth offices in London, 72, Victoria Street, S.W., where also 
preliminary deposits on tenders may be paid. 


New Боотн Wares. — November 6th. Postmaster-General’s 
department. 14} tons hard-drawn copper wire (300 Ib. per mile); 
4 cwt. copper binding tape (200 lb. per mile, үр, in. wide); 3,500 
large insulators (best white porcelain); 1,000 tallow-wood crose- 
arms, 3 ft. 10 in., complete; 2,500 ditto, 5 ft. 2 in. Specifications 
and general conditions may be seen at the office of the ELEC- 
TRICAL REVIEW. 


New Sours WarnEs.—-December 11th. Tenders will be received 
at the office of the Deputy Postmaster-General, Sydney, for 
the supply and delivery, at the Central Exchange, General Post 
Office, Sydney, of the following: 1,000 telephones, wall, common 
battery; 100 telephones, table, common battery. Specifications 
may be seen at the office of the ELECTRICAL REVIEW. p 


New Sours WaALES.—SYDNEY.—November 6th. The Water and 
Sewerage Board require tenders for centrifugal pumps and electric 
motors for the low-level sewerage system of Sydney. 


SoUTH AUsTRALIA.— January 8th, 1908. One common-battery 
switchboard and 3,000 subscribers’ telephones (specification 
No. 1€6) for the Deputy Postmaster-General, Adelaide. Specifica- 
Mm can be seen at the Commonwealth Office, 72, Victoria Street, 


VicrORIA.— January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of & common-battery switchboard and 
3,000 subscribers’ telephones and other apparatus, for the telephone 
exchange at Windsor. 


Атвлхү (W.A.)— November 18th. Tenders are required by the 
municipal authorities of Albany for the public and private lignting 
of the town by gas or electricity for the next 15 years. Tenders 
to Town Clerk, Ernest B. Paton. 


Belgium.—(No date fixed.) The Belgian State Rail- 
ways, 11, Rue de Louvain, Brussels, will shortly call for tenders for 
annual supplies of materials and appliances for lighting trains by 
electricity. 

They also require for Tournai Railway station supplies as 
follows: (1) 36 iron standards; (2) two switchboards; (3) fittings; 


M insulators; (5) bronze wire, &c.; (6) ineulated cable and wire; 


7) galvanised iron wire, 7 mm. in diameter, hoisting cable, &c. 


The municipal authorities of Flemalle-Haute (province of Liége) 
have just invited tenders for the concession for the public and 
private electric lighting of the town. 


(No date fixed.) The Molenbeck freezing works require 
tenders for a complete installation (Glaceries de Molenbeck prés 
de Bruxelles). 


Birmingham.—October 12th. 49,000 tons of coal for 


the Corporation Electricity Supply Department.  R. A. Chattock, 
city electrical engineer. 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an eleotric power 
station and for the following plant, to Ue worked Uy sINxIie power: 
— Five transporters of largè fange; five ditto of smallrr rango; six 
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cranes of 4 tons each; 36 cranes of 2 tons each; 25 capstans ; cables 
feeders; &c. Particulars’ may be obtained from the Directeur des 
Postes et Phares. | 


Grimsby,—October 21st. Switchboard panels for the 
Corporation ‘electricity department. See Official Notices” 
September 27th. 


G.W. Railway.—October 22nd and November 12th. 
Stores, including a number of electric and telegraph sections, for 
one year. See “ Official Notices ” October 4th. : 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power plant, for 30 
years. The city will contribute £1,480 per year for 112,278 xw.- 
hours, and the/company must deliver any further energy required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 


Tenders are to be made to the Sindreo, and the amounts and names . 


are to be considered strictly confidential. | 


Limerick.—October 15th. Switchboard extensions for 
the Electricity Department. See Official Notices“ October 4th. 


Marylebone.—October 16th. Arc lamp carbons for the 
Electricity Department. See ' Official Notices“ to-day. 


New Zealand.—December 11th. The Napier T.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. 


Paris.— October 24th. The Municipal Waterworks 
Department (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four sets 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 oubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers in two groups of three, and one of four. 
Particulars may be obtained at the Hotel de Ville. : 


Portrush.—November 2nd. Lighting installation (elec- 
tricity or gas) for the U.D.C. Specifications prepared by Mr. J. 
Woodside, A.M.I.E.E., may be seen at the offices of the Council, 
Town Hall. | 


Rochdale.—October 19th. Steam dynamo for the Cor- 
poration electricity works. See “ Official Notices ” to-day. x: 


Spain.—Maprip.—October 15th. The Post and Tele- 
graph Department require tenders for the exploitation during 10 
years of the urban telegraph system of Sevilla. А royalty of 


10 per cent. is required by the Government, also a bond of 


20,000 pesetas. Particulars may be obtained advisably through an 
agent making personal application at the Direccion General de 
Correos y Telegrafos, 10, Carretas, Madrid. 

Mapgriw.—October 17th. The Post and Telegraph authorities 
require tenders for the exploitation of the Alicante telephone 
system. The bond is 10,000 pesetas. "The remarks on the Sevilla 
tender apply also in this case. | 

MapBID.—October 18th. The Post and Telegraph authorities 
require tenders for the exploitation of the urban telephone 
system of Valledolid during the next 10 years. А 10 per 
cent. royalty will have to be paid, and a deposit of 10,000 pesetas 
is required. Particulars may be obtained from the Direccion 
General de Correos y Telegrafos, 10, Carretas, Madrid. 


PosmTEVEDBRA.—October 29th. The municipal authorities require 
tenders for installation and working of electric lighting in the 
town &c., for 20 years. Particulars may be obtained from the 
Ayuntamiento Constitutional. 


Toro.—October 30th. The municipal authorities require tenders 
for the installation, maintenance, &c., of public and private 
electric lighting for 10 years. Particulars may be obtained from 
the Ayuntamiento Constitutional, to which authority tenders are 
to be addressed. | 


Stepney.—November 11th. Steam and electric gene- 
rating plant, &o., for the Blyth's Wharf generating station, and the. 
enb-station equipment, for the Council. See Official Notices" 
to-day. | | 


Tunbridge Wells.—November 1st. 500-Kw. turbine, 


alternator and exciter, surface condensing plant and pipe-work for ~ 


Corporation electricity works. See Official Notices” Sept. 27th. 


Warrington.—October 22nd. Paper-insulated cables 
for the Electricity Department. See Official Notices to-day. 


Wrexham:—October. 22nd. One 50-Kw. steam set for 
Elegtribity Department. See Oficial Notices ” to-day. g 


— 


CLOSED. : 
Aldershot.—The U. D. C. received the following tenders 
for the supply of cable, bitumen, troughing and insulators :— 
Callender's Cable and Construction Co., Ltd. (accepted) £445 
W. T. Henley's Telegraph Works Co., Ltd. є ee .. 460 


Geipel & Lange z у З P oe m oe 

British Insulated and Helsby Cables, Lt 467 
. ft. Helens Cable Co. is € Y: 29 Y sè 00486 ` 

W. T. Glover & Co., Ltd. А Vs T ea .. 475 

Siemens Bros., Ltd. m uis " jx € re .. 457 

Western Electric Co. ad is oe ss T . 488 

Johnson & Phillips, Ltd. T no ss i ne .. 452 


Bristol.—At Tuesday's Council meeting the Electrical 
Committee reported they had entered into the following contracts:— 


Weritys, Ltd.—Direct-current motors for hiring purposes, at £618. 
Babcock & Wilcox, Ltd.— Extension ef coal conveyor, Avonbank, at £458, 


Beckenham.—The U.D.C. has accepted the following 
tenders for supplies to the electricity works :— · 

Lucy & Co., Oxford, lead service boxes, 8s. each. 

Cable Accessories Co., Tividale, Tipton, н.т. three-way boxes, £4 10s. each ; 
н.т. straight-through boxes, £2 15s. 

Johnson & Phillips, frames and covers, fs. 9d., 6s. 8d., and 5s. 3d. each ; 
three-way boxes, £3; four-way boxes, £3 19s. 3d. ; three-way boxes with 
frames and covers, £5 10s. 6d.; four-way ditto, £6 6s. 9d.; double 

disconnecting service boxes, £1 1s8.; two-wire house-service cut-outs, 
Ts. 6d. per set. 
Bishop & Austin, London, non-disconnecting service boxes, 19s. each. 


Dundee.—On October 2nd the Electricity Committee 

resolved to recommend the acceptance of the following tenders :— 
Маш & Robinson, Ltd.—Electric generating plant for new power station, 
Babcock & Wilcox. Boilers. &c., £14,785; brick settings, £2,125. 

The tender of Messrs. Chamberlain & Hookham, amounting to 
£447, for meters was accepted. 

In regard to the plant, tenders, the Committee generally approved 
of these offers, but it was remitted to Mr. Don, the convener, and 
Mr. J. M. Nairn, along with the engineer, to visit Glasgow and other 
places for the purpose of seeing certain types of machines before 
coming to a decision, with powers to select the types of machines 
and accept the tenders most advantageous to the Council. 


East Ham.—The T.C. has accepted a quotation from 
Callender's Cable and Construction Co., Ltd., at £363, for the 
supply of an additional feeder cable to be laid along High Street, 


- Bonth, from Nelson Street to the Rancliffe Road. 


Halifax.—The B. of G. has accepted the tender of Mr. J. 
Hamer, Broad Street, Halifax, for the supply of electrical fittings 
for six months. 2 


London.—SrTEPNEY.—The Electricity Committee received 
the following tenders for a coal bunker and conveyor required in 
connection with the marine type boiler at the generating station :— 

Babecck & Wilcox, Ltd. 33 Bale жек SEDED 
W. Badger . .(provisionally accepted) 253 
Richmond & Co. .. © T Ss E 206 
Fulbam Steel Works Co. 


Underfeed Stoker Co. “a а 
W. & L. Cole, Ltd. ee s es 


L.C.C.—The Highways Committee of the L.C.C. have accepted 
the tender of Smith & Coventry, Ltd., amounting to £800, for the 
supply of two high-speed vertical tire boring mills for the central 
car repair dept; and that of Buck & Hickmann for the delivery 
of a high-speed vertical milling machine, for the sum of £292 10s. 
Permission has been given to the latter company to eub-let the work 
under its contract to Smith & Coventry. 

MARYLEBONE.—The B.C. has accepted the tender of Messrs. W. 
Cory & Son, Ltd., for the gupply of coal for six months, at the fol- 
lowing prices, delivered by barge:—High hazel double-ecreened 
nuts, 14s. 11d.; Nuneaton, 14s. 11d.; Shipley, 14s. 11d.; Griff 
peas (for limited quantity to be agreed), 13s. 3d. 

BATTERSEA.— The two 10-н.р. motors at present in use in the 
Battersea public wash-houses having been found insufficient, the 
B.C. eommunicated with the British Thomson-Houston Co., and 
they agreed to substitute two 20-н.р. motors, with suitable starters, 
for £196, and to allow £100 for the existing motors, the original 
cost of which was £100 128. "This offer was accepted. 

Wootwicu. — The B.C. has received the following tenders 
for building alterations at the Globe Lene electricity works in 
connection with the installation of three Davey-Paxman boilers :— 
J. Smith & Sons, £657, time 21 months; Thomas & Edge, £637, 
time 14 months; borough engineer, £620, time 3 months; B. E. 
Nightingale, £536, time 6 months; Kirk & Randall, £502, time 
3 months; W. Neil & Co. (accepted), £485 18s., time 2 months. 


| : (informal) 
ee 320 


Manchester.— Messrs. Sewell & Varley have secured the 
contract for the complete installation of electric light for the 
Co-operative Insurance Society’s new offices in Corporation Street. 


Norfolk.—The С.С. has accepted the tender of the 
Tudor Accumulstor Co., Ltd., for additional storage for electric 
batteries at the Asylum, at £885, with £54 cost of maintenance. 


West Bromwich.—The T.C. has accepted the tender of 
Messrs. Thos, Parker, Ltd., of Wolverhampton, for the supply of а 
combination booster. | i ox 
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West Ham.—The Board of Guardians has accepted the 
tenders of the General Electric Co., Neville, Williams & Co., 
Pryke & Palmer, Risdon, Lock & Co., Ltd., and Troup, Curtis and 
Co., for the supply of electrical fittings for a year. 


Whitehaven.— Messrs. Ramsay Bros., of Whitehaven, 
have secured the contract for electric light wiring at new houses 
being erected at Herbert Hill, Whitehaven. 


FORTHCOMING EVENTS. 


А 


Engineering and Machinery Exhibition at Olympia. Open until October 19th. 
To-day’s Events (Friday, October 11th). —At 5.45 p.m. At the Institute, St. John 
Street, Clerkenwell. 
Engineering Society. Address on The Scope and Future of 
Engineering,” by Dr. C. V. Drysdale. 
Saturday, October 12th.—At 2 p.m. At the Wood Memorial Hall, Newcastle-on- 
Tyne. Meeting of the North of England Institute of Mining and 
Mechanical Engineers. 

Monday, October Mth.--Meeting of the Institution of Mechanical Engineers, 
Graduates’ Association. Paper on * Modern Locomotive Practice,“ 
by Mr. A. MacKinnon. 

Thursday, October 17th.—Rugby Engineering Society. Lecture by Mr. E. К. 
Briggs (past-president) on“ Steam Turbines, with special reference 
to the Willans-Parsvaos type.“ 

Friday, October 18th.— At 8 p.m. At Institution House, Storey’s Gate, 
St. James's Park. Monthly general meeting of the Institution of 
Mechanical Engineers. Paper on The Indicated Power and 
Mechanical Efficiency of the Gas Engine," by Prof. B. Hopkinson. 

At "7 рап. At Westminster Palace Hotel. Annnal general meeting of 
the Junior Institution of Engineers, followed by meeting of the 
Benevolent Fund. | 

At 9 p.m. In the Theatre of the Royal Institution. Extra meeting of 
the Cheuiieal Society. Prof. Emil Fischer, F.R.S., will deliver the 
Faraday Lecture, entitled Organic Synthesis and its Relation to 
Biology.“ 

Friday, October 25th.—At 5 p.m. At Royal College of Science, Imperia] Insti- 

| tute Road, S. W. Meeting of the Physical Society. 


NOTES. i 


Electric Shock Fatalities.—As mentioned on page 579 
of our last issue, an electric shock accident in which one John 
Brennan, a blacksmith, was killed, occurred recently at Wednesbury. 
At the inquest which was held on October let, Mr. G. S. Ram was 
present to watch the proceedings on behalf of the Home Office, and 
the Patent Shaft and Axletree Co. were represented. 

Josiah Watts, a striker at the works, explained that he was 
working with deceased. They went to an electric saw with a piece 
of hot metal, which Brennan carried on some tongs. Deceased put 
‘the metal on the saw, and jnst as he was pulling back, witness heard 
him shout, and saw him reel. Witness made an attempt to save 
deceased by ranning to his assistance, but he was thrown down, 
and a man named Costello pulled him on to some coals. 

Replving to Mr. Ram, witness said he got a shock himself. 

The Deputy Coroner: You fell on the burning plate? — Witness: 
No; the plate wasn’t so hot.—The Deputy Coroner: Then how did 
you burn your arm ?—Witness: І don't know, unless it was by the 
electricity. | 

The Deputy Coroner : Was there я great flame of electricity ?— 
Witness: Yes; there was a fearful flame about. 

Continuing, witness said at the time he was only 3 or 4 ft. away 
from the switch. The deceased man put the switch in, and Costello 
pulled it out. They were all, he added, accustomed to go to the 
switch. 

Edward Corbett, blacksmith, gave corroborative evidence. He 
heard Brennan shout Ted, and ОЪ! Oh!” and he immediately 
ran to his assistance, and tried artificial means of resviration, but 
the man appeared to be dead the moment he got to him. Dr. 
Garman came, and pronounced life to be extinct. The switch was 
worked hefore the same night, and it was then all right. Witness 
did not know how often it was tested. 

By Mr. Ram: Witness was sure that the shock came on immedi- 
ately the switch was pulled off. 

Weaver, an electrician employed at the works, spoke to 
hearing of the accident, and to rushing to the sub-station and 


pulling out the switch that controlled the part of the works where . 


the accident happened. Then he went into the bogie shop, and 
saw deceased and Costello lying on the ground. At the time he 
heard of the occurrence he was only about 12 yds. from the switch- 
board. 

John Andrews, electrical engineer in charge of the plant at the 
works, said he was not in the works at the time of the accident. 
He had examined the electrical apparatus, and found that the 
spring which made the contact inside the switch box was broken, 
and that had left one of the blades still in contact. The base was 


not perfectly earthed. The motor and machines were perfectly 


earthed. Deceased was standing on concrete at the time, which 
would make the connection to earth. Inthe opinion of witness, 
the current went through the saw to the deceased, and he earthed 
it; not from deceased to the saw. Replying to Mr. Beale, witness 
said that everything had been done in accordance with the Home 
Office requirements. 


Meeting of the Northampton Institute 


Mr. Ram gave evidence. He said there was nothing to account 
for the accident except some paint between deceased and the bolt 
and column. He thought the electricity did not flow away 
into the ground, because at that particular spot the earth was very 
dry, and consequently non-conductive. Replying to questions, 
witness said at present there were no electrical regulations in force, 
but the Home Office had some before them in draft form. Iron 
covers were universally used in these cases, but witness admitted 
that if there had been a wooden cover the accident would not have 
happened, although there was always a danger of wood firing. 
The accident might have happened if there had been a leakage 
with the motor. No shaft contact would have saved it. There was 
something to be said both in favour of and against iron covers, and 
in his recommendation to the company he never suggested what 
the covers should be made of. He considered the company had 
taken all reasonable precautions in the matter. 

The jury returned a verdict of ' Accidental death,” adding that 
they did not consider anyone was to blame in the matter, as all 
reasonable precautions seemed to have been taken. 

The foreman (Mr. Fennell) said, unfortunately, those precautions 
were not sufficient, bat the jury felt they could leave it in the 
hands of the company to make such arrangements that the earth 
connection in the future would be more perfect. 

On Tuesday morning, last week, a woman committed suicide by 
throwing herself on the live rail of the N.E.R.’s electric section at 
Benton, near Neweastle. 


The L.C.C. Greenwich Station.—The Highways 
Committee presented a report at Tuesday's meeting in reference to 
the conclusions of the Admiralty Committee on the working of the 
power station at Greenwich in ite relation to the Royal Observatory. 
It appeared that the Admiralty were preosred to accept the con- 
clusions of the Special Committee. The Highways Committee saw 
no reason why the County Council should not undertake to give 
effect to the report, on the understandiog that the whole of the 
matters dealt with in the recommendations 1, 3, 4, 5 and 6, might 
be reviewed in the light of working at the expiration of two years. 
The second recommendation was:—''The generating plant for the 
second portion to be turbines which, as well as the dynamos, must 
be of a perfectly balanced type, such as has begn proved, by trial 
not to cause vibration." On this matter the Highwavs Committee 
8tated that they had pointed out to the Admiralty that the Council 
was already doing its utmost to comply strictly with this recom- 
mendation, and that every step was being, and would be, taken 
with the object of securing perfect balance of the revolving parte 
of the plant ordered for the second portion of the station, 
and an absence of vibration when the plant was working ; aud that 
the same course would be adopted for the remainder of the plant 
for that portion of the station, when obtained. As to the height of 
the two chimneys of the second portion, the Committee proposed 
to arrange for the remainder of the work to be carried out во as to 
meet the recommendation of the Special Committee, namely, for 
the chimneys not to be higher than 204 ft. above Ordnance datum, 
instead of 272 ft., as was originally contemplated. й 


Electric Supply Cricket League.—From Mr. A. W. 
Seabright, 19, Cadogan Gardens, S. W., the hon. secretary of this 
League, we have received particulars of the points scored during 
last season by the clubs affiliated to the League, from which it will 
be seen that the St. James’ and Pall Mall Electric Cricket Club are 
the winners of the cup this season :— 


St. James’ and Pall Mall Electric C. CQ. USED ví 
St. Pancras Electric C. COC. © 8 ... 18 
Kensington and Knightsbridge Electric C. C. 13 
St. Marylebone Electric C.C. ке» MT ie. 9 
Central Electric C.C. - Mess e ges «sw <8 
Chelsea Electric C.C. PEN T. net "E 


Mr. Seabright will be pleased to furnish electric supply 
cricket clubs with any information they may desire concerning the 
League. 


Visit to German Gas Engine Installations.—0n 
Monday last a party of about a score of British engineers departed 
for Germany to inspect a number of large gas engine installations. 
The visit has been organised by Mr. Leonard Andrews and his 
colleagues of the Key Engineering Co., Ltd, in conjunction with 
Messrs. Ehrhardt & Sehmer, of Saarbrucken, the well-known 
builders of steam and gas engines, &c. The installations to be 
visited include the Homecourt Ironworks, the Government mines 
at Heinitz, the steel works at Neunkirchen, Messrs, Ehrhardt and 
Sehmer's works, Messrs. Lahmeyer's, and the Hoesch Iron and Steel 
Works, Dortmund. Large engines driven by blast-furnace and coke- 
oven gas, electrically driven rolling mills, &c., form the special 
features of the programme, which is designed to bring home to 
British central station engineers and others the advanced state of 
the large gas engine in Germany. The tour closes to-day. The 
party includes Prof. Unwin, Central Technical College, South 
Kensington; Mr. S. E. Fedden, city electrical engineer, Sheffield: 
Mr. C. 8. Vesey Brown, consulting engineer; Mr. Llewellyn 
Preece; Mr. E. T. Ruthven-Murray, engineer-in-chief, North 
Metropolitan Electric Supply Co.; Mr. H. Bell, city electrical engi- 
neer, Hull; Mr. W. Handcock (Messrs. Handcock & Dykes); Sir Vesey 
Strong; Mr. A. Clough, resident electrical engineer, Liverpool; 
Alderman Smith, deputy chairman, Electric Light Committee, 
Liverpool Corporation; Mr. T. Roles, city electrical engineer, 
Bradford; Mr. Edw. W. Cowan (Messrs. Cowans, Ltd.); the repre- 


sentatives of half a dozen technical journals, including the Brec- 
TBICAL Review; and Mr. Leonard Andrews and Mr. R В, Siacie, 
ef the Key Engineering Co., Ltd. 
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Apprenticeship Systems and Workshop Practice.— 
Several articles have appeared recently in American technical 
journals dealing with the apprenticeship question and also with 
piecework and bonus systems. As, however, there is a considerable 
amount of repetition in American papers, as has been pointed out 
before in these columns, we are contenting ourselves with merely 
giving brief summaries of some of the more practical articles, so 
that our readers who are specially interested in the subject may 
turn up for themselves the originals of those which appeal to them. 

“ The Improvement of Opportunity for the Young Workman,” by 
G. F. Stratton, Engineering Magazine, August, 1907. Mr. Stratton 
shows that under modern workshop conditions the apprentice or 
young workman learns practically nothing except the handling of 
one or two machine tools, and the more expert he becomes in the 
handling of a particular machine, the more likely he is to be kept 
at it. He points out that a man can be taken off the street and 
put on a lathe or planer, and earn as much money on piecework 
after about two months’ practice as a man who has spent five years 
in learning the trade. The author then gives a short description of 
the modern form of apprenticeship as adopted, say, by the Westing- 
house or General Electric Co., of America, a system which has been 
previously described in these columns. He also recommends the 
correspondence system of technical teaching, and thinks that an 
apprentice who goes in for such a system of education can lift 
himself out of the ranks of machine operators to something better 
and more profitable. 

* Some Apprenticeship Experiences in England," by J. Vose, 
American Machinist, July 6th, 1907. The author describes the rough 
and ready methods adopted in a Bolton machine shop in which he 
served part of his time. He says that the only direct instruction 
in lathe work he received was from the blacksmith, who gave him 
a lesson or two on the use of the T-handled hook tool", and 
during the process he received a few smart knocks under the 
chin from the tool handles. After giving some very interesting 
reminiscences of the very lax methods adopted, he concludes by 
questioning whether any more orthodox system would have given 
better results at smaller cost. 

"A Square-Deal Premium System,” by Daniels, American 
Machinist, June 15th, 1907. In this article the author discusses in a 
general way the fixing of rates for premium systems, and argues 
that the masters should. not look at the premium system too much 
from their own point of view, as a man will not go at maximum 
speed the whole time unless he also is getting something out of it. 

“The Taylor Bonus System of Paying for Labour." Editorial. 
American Machinist, June 29th, 1907. It is pointed out that the 
Taylor system differs from the premium system in that it is the 
result of an elaborate study of the work by experts, who settle all 
the details and the workman is then given such minute instructions 
as to leave him no opportunity for initiative. In the ordinary 
premium system initiative on the part of the workman is an essen- 
tial feature, and he is left to make as much as he can in his own 
way. The American Machinist can see neither rhyme nor reason in 
the Taylor system, because the workman is given the most specific 
instructions what to do, and is then rewarded by an increase in 
wages for simply obeying orders; whereas, seeing that a consider- 
able amount of time and money has been spent by the management 
in elaborating the details, it is the management which is entitled 
to any improvement which is obtained. 'The fundamental idea 
appears to the American Machinist to be unsound. 

“The Apprenticeship Question: The Cadillac System.” 
American Machinist, July 6th, 1907.—The system adopted by the 
Cadillac Motor Car Co., of Detroit, is described by C. M. Carson and 
Herman Fletcher. According to this system, a mechanical 
instractor, who is a practical machinist and tool-maker, is set apart 
to instruct the apprentices, each of whom he visits each day, and 
is responsible for their training. He advices them as to what 
mechanical works to read and what classes to attend. The company 
expect their foremen to be so busy getting out work that they have 
no time left in which to instruct apprentices. The instructor, 
however, works in harmony with the foreman in regard to speed of 
tools, &c. Lectures are given every four weeks with particular 
reference to the special class of work turned out. The apprentice- 
ship course consiste of two years of 300 days, or 3,000 hours each. 
The course is divided up into periods as follows: 4 months’ drill- 
press work, 4 months’ milling-machine work, 6 months’ lathe work, 
4 monthe’ bench work and engine assembling, 4 months’ bench and 
chassis assembling, 2 months’ testing and driving. The wages are 
10 cefits an hour for the first six months, 11 cents for the second 
six months, 12 for the third six months, and 14 cents during the 
fourth six months. Each apprentice who finishes the course in a 
satisfactory manner is given a cash sum of $100 over and above 
his wagea, 


Electrical Horticulture.—Dr. 
chairman of Bristol Education Committee, has devoted attention to 
the subject of an increased power of germination in seeds, either 
with low or high-tension currents. Apart from the increased 
rapidity with which growth started, Dr. Cook was unable to 
satisfy himself that the passage of low-tension current through the 
soil made any difference to the plant. By an overhead discharge 
of very high-tension current (up to 45,000 volts) he obtained a con- 
tinued increase in the rate of growth. At Bitton, Mr. J. E. Newman 
during 1905 made a practical test at the Golden Valley Nurseries. 
The electricity was derived from a machine of the Wimshurst 
type; one conductor was earthed, the other was connected with 
& system of aerial wires running through greenhouses and over 
garden plots about J6 in. above the top of the plants. To these 
aerial conductors at short intervals short pointed bits of wire were 
connected to facilitate discharge. The points were towards the 
ground. An oil engine kept the electrical machine running for 


E. H. Cook, the 


the organising managers, Messrs. Bridges 


108 days, about nine hours a day. Cultivation in other greenhouses 
and in other plots was carried on under normal circumstances for 
the purposes of comparison. The results of electrification were 
remarkable. They are recorded as follows :—‘‘ Cucumbers, 17 per 
cent. increase. Strawberries (five-year plants), 36 per cent. 
increase. Strawberries (one-year plants), 80 per cent. increase, and 
more runners produced. Broad beans, 15 per cent. decrease, but 
ready for picking five days earlier. Cabbages (spring). ready for 
picking ten days earlier. Celery 2 per cent. increase. "Tomatoes, 
no difference. One point requires special mention in the case of 
the cucumbers grown in the houses. On May 8th a spot disease, of 
bacterial nature, appeared in allthe houses, and unquestionably 
made far more headway in the unelectrified houses. 16 seems 
probable that the ravages of tne disease were largely inhibited by 
the electrical discharge, for during one week, when the influence 
machine broke down, the disease progressed far more rapidly under 
the wires, and was again checked upon restarting the machine. The 
action of electric discharge may be due to one of the causes, either 
the resisting properties of the host have been increased, or the 
attacking power of the parasite diminished." 


American Electrical Industry.—The London Tribune 
says:—'' Manufacturers of electrical appliances in various parts of 
the United States are said to be suffering from & wave of depression. 
Owing to lack of orders, the General Electric Co., of Schenectady, 
has discharged many of its employés." 


Institution and Lecture Notes, —RUGBY ENGINEER- 
ING Bocizry.—The following is the syllabus of meetings arranged 
by this Society for the new Session :— 


October 17th. Lecture on Steam Turbines, with Special Reference to the 
Willans-Parsons Type," by Mr. E. R. Briggs (Past President). 

November 21st.—Paper on The Diesel Engine," by Mr. А. E. Thompson 
(member). 

December 19th.—Lecture on Textile Electric Driving," by Mr. Jno. Shaw 
(member), of Manchester. 

January 16th, 1908.— Paper on ''The British Locomotive,” by Mr. A. W. B. 
Graeme (member). 

February*18th.— Paper on '*Mechanically.Propelled Commercial Vehicles, 
with арса! Reference to the Petrol Electric System,” by Mr. Bernard Hopps 
(member). 

March 12th.—Paper оп The Systematic Design of Lines of Direct Current 
Machines, in Relation to the Use of Commutating Poles," by Messrs. H. O 
Eurich and Е. P. Whitaker (members). ^ 


There are also to be visits to works as follows: 


October 19th.—To the Sewage Disposal Works and Electric Transmission 
Scheme of the Birmingham Tame and Rea District Drainage Board. 

November 2nd.—To the Acme Spinning Mill—the first complete electrically- 
equipped mill in the United Kingdom; also to the Stuart Street Generating 
Station of the Manchester Corporation. 

December 7th.—To the Park Royal Generating Station and Hammersmith 
Car-Sheds of the Great Western Railway. 

February 1а1.—То the Summer Lane Generating Station of the Birmingham 
Corporation. | 

METROPOLITAN Tramway MaNaAGEBs.—The quarterly meeting 
of the Metropolitan Association of Electric Tramway Managers 
was held on Friday, 4th inst., when a visit was paid to Croydon. 
The members attending were:—Messrs. Н. E. Blain, West Ham 
Council Tramways; T. B. Goodyer, Croydon Corporation Tram- 
ways; W. E. Hammond, Metropolitan Tramways, Ltd.; G. Rat- 
cliffe Hulme, South Metropolitan Tramways; H. L. Howard, 
Barking Council Tramways; C. Mittlehausen, Bexley Heath 
Council Tramways: F. Schofield, Leyton Council Tramways; 
A. H. Shaw, Ilford Council Tramways; and W. Ullmann, East Ham 
Corporation Tramways. | 

Sir J. Clifton Robinson, of the London United Tramways; 
Messrs. А. L. C. Fell, chief officer, and A. K. Bruce, traffic manager 
of the L. C. C. Tramways; A. Coveney, Erith Tramways; and 
Messrs. Murray and Spurr, Walthamstow Council Tramways, were 
prevented from attending. Mr. T. B. Goodyer, tramways manager 
to the Croydon Corporation, met the visitors at East Croydon 
station, and having placed a special car at their disposal, took them 
for a run over a part of the system. The Thornton Heath depit, 
workshops and stores were inspected, and subsequently a meeting 
was held in Mr. Goodyer’s office, when business matters were dis- 
cussed. Mr. H. E. Blain was unanimously elected chairman in 
succession to Mr. Fell, whilst Mr. Goodyer succeeded Mr. Blain as 
hon. secretary. At the conclusion of the business the members 
were entertained to a knife and fork tea by Mr. Alderman 
Trumble, J.P., chairman of the Croydon Corporation Tramways 
Committee. | 

Востктү ок ENGINEERS.—On Monday last a paper on Liquid 
Fuels for Internal Combustion Engines,” was presented by 
Robert W. A. Brewer, A.M.LC.E. The author pointed out the 
advantages of the adoption of large heavy oil" engines for 
marine purposes as compared with 'gas-producing plant and раз 
engines. He also gave the results of a number of experimenta he 
had made during tbe last two years upon petrols of various 
densities, and mixtures of petrol and paraffin. Some results of 
the author's experiments with benzol and alcohol were given in 
tabular form. Alcohol was tested when mixed with & proportion 
of another liquid fuel and without any alteration to the engine. 
The results obtained showed great promise for this fuel. 

LIVERPOOL AND DisTRICT ELECTRICAL ASSOCIATION.— On Satur- 
day last the members of this Association paid a visit to the Widnes 
and Runcorn Transporter Bridge. The party were received by 
Mr. John Henderson, the general manager. After an inspection of 
the power station, the party proceeded for a detailed round of 
examination ofthe construction of the bridge proper, ascending 
into the towers, and also on to the girders. A trip was then made 
across the river and back by the transporter car. ? 

Тнв JUNIOB INSTITUTION OF ENGINZERS.—On the invitation of 
and Smith, a large number 
of the members of this Icstitution recently visited tre Engineering 
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and Machinery Exhibition at Olympia. Divided into groups, they 
were shown round by Dr. Hele-Shaw, F. R. S., and Messrs. John 
Bilbie, W. H. Oock, Thos. How, and Capt. H. Riall Sankey, 
members of the hon. advisory council, who, owing to the limited 
time at disposal, made a point of directing attention only to the 
exhibits that are of special interest. Sir Alex. B. W. Kennedy, as 
president of the Exhibition, subsequently addressed the party in 
one of the rooms, where afternoon tea was partaken of on the 
invitation of Mr. Geo. B. Woodruff, member of the Institution. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELmOrBICAL Ruview posted as to their movements. 


Central Station Officials. — The Newcastle-under- 
Lyme T.C. has increased the salary of Мв. A. ре RENZI, electrical 
pene and that of Mr. J. A. WHITTINGHAM, of the electricity 
8 

MR. E. E. Hamer, shift engineer at the Gillingham (Kent) 
municipal electricity works, has resigned. 

The Rotherham Т.С. has increased the salary of Мв. E. Cross, 
borough electrical engineer, from £350 to £400 per annum. 

The General Purposes Committee of Wolverhampton T.C. bas 
recommended that the salary of Mr. BHawrrELD, electrical engi- 
neer, be increased by £75 per annum forthwith, with a further 
increase of £75 a year hence. 

MB. Н. G. Waicut has just left the electricity works, Guernsey, 
and has been appointed shift engineer to the electricity works at 
High Wycombe, where he commenced his duties on October 1st. 

MR. BxNDIX, switchboard attendant at West Ham, has been 
promoted to the position of assistant shift engineer, and Ma. 
DELVES, improver, has been appointed to the vacant position. 

It was announced at the Accrington Т.С. meeting on Monday 
that over 400 applicants had put in for the vacancies as shift 
engineers at the electricity works. The three appointed were Mn. 
FREDK. C. WHITEHEAD, of Keighley; Мв. Јонн Soorr, of Stock- 
port; and Мв. E. G. Hopexinson, of Larbert, М.В. Mr. Wareing 
called attention to the claims of Mr. Hall, of the Corporation’s 
electricity works, to one of the engineera’ posts recently advertised 
by the Electricity Committee, and said that Mr. Hall was com- 
petent to do the work, although three strangers had been appointed. 
The Mayor said the Committee admitted Mr. Hall's ability, but he 
was only 22 years of age, and the Corporation wanted more 
experienced men—not less than 28 years of age. Mr. Wareing 
moved, and Mr. Crawford seconded, an amendment that the 
эш be referred back for reconsideration. The amendment 


Tramway Officials.—The employés of the Norwich 


Tramway Co. on Friday presented a pair of silver vegetable dishes 
and a case of silver and ivory fish knives and forks to Мв. ALAN N. 
BaNNISTER, engineer and manager, on his marriage. 


General. An American Exchange says that the John 
Scott legacy meda) and premium of the Franklin Institute of 
Philadelphia has been awarded to ProF. J. A. Бума, F. R. S., and 
Мв. L. Н. WALTER for their method of detecting electrical oscilla- 
tions. : 

The Bradford Education Committee has'appointed Mr. W. G. 
GRIFFITHS, B. Sc., of Exeter, as lecturer in Electrical Engineer- 
ing at the Technical College, at а salary of £200 per annum. 

AD function took place on September llth at the Royal 
Hotel, Durban, when Мв. ARTHUR WhBiGHT, who, it will be re- 
membered, has been on & visit to South Africa, in connection with 
Vietoria Falls Co.'s scheme, was entertained by representatives of 
the electrical engineering profession. Mr. J. Roberts, borcugh 
electrical engineer, was in the chair, supported by Mr. F. W. Mille, 
Government electrical engineer, as vice-chairman. Mr. Wright sailed 
the next day for England along with Mr. H. Spengel, manager of 
the Brakpan (Transvaal) Electricity Works. 

Мв. JohN BHaw, who heretofore has combined the duties of 
textile expert to the British Thomson-Houston Co., Ltd., with those 
of manager of their Manchester office, has been appointed mill 
engineer of the power and mining department of the В. T.-H. Co., 
Ltd., owing to the rapid development of their textile business, 
which has necessitated the organisation of a special staff for dealing 
with same. Mr. Shaw’s headquarters will continue to be at the 
Manchester office of the company, although his duties will extend 
to the whole of the United Kingdom. Mr. W. J. Cusack, of the head 
office staff, has been appointed manager of the Manchester oftice, 
vice Mr. Shaw. Both appointments date from October lst. 

Mr. JAMES Sayers, of the firm of Sayers & Caldwell, consulting 
engineers, has been appointed secretary of the Glasyow Local 
Section of the Institution of Electrical Engineers, in succession to 
Mr. E. George Tidd. 

MR. М. W. Ногмез, chief assistant to Messrs, May & Hawes, 
consulting engineers, of Caxton Honse, has been appointed to a 
vacancy on the editorial staff of Electrical Engineering. 


Obituary. — The death recently occurred of MR. 
GainsHaw HoLDEN, who had been engaged at Llanrwst and 
Trefrew, in North Wales, Deceased was 27 years of age, and he 
leaves a widow. Mr. Holden served his time at the Accrington 
Corporation Electricity Works. Subsequently he had an appoint- 
ment at Newcastle-under-Lyme, which he left to become chief 
engineer at Llanrwst Electricity Works. His death was due to 
scalds accidentally received. 


OITY NOTES. 


- Willans & Robinson, Ltd. 


Мв. Manx БКовіхѕон (Chairman) presided at the Cannon Street 
Hotel on Wednesday, over the 27th balf-yearly meeting of the 
above company. | 

In moving the adoption of the report (see ELEOTRICAL REVIEW, 
October 4th, p. 580), the CHAIBMAN said the marked improvement 
in the final results, as compared with last half-year, was primarily 
due to the late reduction of capital, which not only permitted of 
the distribution of profit when made, but, by removing for the pre- 
sent the necessity for further writing-down from the reduced 
valuation of Queen's Ferry, had added very substantially to the 
net profit He would deal first with the more important subject 
of Rugby, and the new business there which was taking the place 
of the old business which failed them. It was а subject for much 
satisfaction that the new business was manifestly promising well. 
In these early days of reoovery one could not say, or expect, more 
than this. But it was no amall thing to be able to say that, for the 
year—that was for the two half-years— ending last June, the Rugby 
profits exceeded £41,000. In the memorandum proposing the 
réduction of capital, the normal Rugby profit, on the present 
working capital, was assumed to be £40,000 per annum. In tbeir 
first 12 months of recovery it had been £41,000. It was only for 
the second half of this period that they were permitted to pay a 
dividend, and, unluckily, the later of the two half-years, that 
ending in June, had been (as it nearly always was) less profitable 
than that which preceded it. Apart from the fact that the six 
months ending in June were usually less productive than 
those ending in December, allowance must be made for 
merely accidental fluctuations resulting from the very 
short period of their accounte—six months, instead of the 12 
months usual with industrial companies. Moreover, the prices of 
all materials used in engineering had continued very high. He 
was far from saying, however, that any of these causes fully 
accounted for the falling off in the half-year's profit at Rugby, 
which was now £18,275, as against £22,977 in the previous half- 
year. They could not too clearly recognise that competition in 
the enzineering trade had greatly increased, and continued to cut 
down prices and profits, with growing harm to the trade and little 
gain to anyone else. They had avoided the reckless tendering 
which was unfortunately so common, and therefore it was the more 
gratifying that they had carried off by far the greater part of the 
publicly advertised contracts for steam turbines, though their 
prices were rarely the lowest; they got this preference on the 
ground of reputation, and he was happy to believe that the prefer- 
ence increased rather than diminished as time went оп. The divi- 
dend they proposed on the ordinary shares was a small one, viewed 
in relation to the old nominal value of the shares. But they had 
never suggested to the sharehclders that the restoration of the 
company's position could be other than a gradual process, and the 
payment of 10 per cent. on the reduced value, with another 8 per 
cent. carried forward, was at least a promising beginning. It had 
to be remembered that in future half-years there would be £1,750 to 
provide for interest on, and redemption of, the funding certificates 
issued in settlement of the arrears of preference dividends. 
To revert to Queen's Ferry, it would be seen that there was a loss 
of £2,223, against a loss of £12,204 last time. This great reduction 
was not wholly, though it was mainly, due to the absence of depre- 
ciation, for if that item had been wholly omitted in the previous 
balf-year, the logs would still have been £4,592, against the £2,223 — 
which appeared in the present accounte. The improvement was 
therefore, very real id substantial, and the loss which still 
remained was less than the amount charged against Queen's Ferry 
as its contribution to debenture interest and directors’ remunera- 
tion. In other words, the company was the richer, and not the 
poorer, by keeping Queen's Ferry at work as compared with closing 
it, and as, with a view to its ultimate realisation, there would be no 
question of the advantage of maintaining i* as a going concern, he 
hoped the time had arrived when they might all agree that the 
policy of keeping the Queen's Ferry works open was one which had 
passed beyond the stage of present controversy. The further 
question, whether those works should be developed with a view to 
real profit-making, was one upon which some of them held strong 
opinions, and even thought that high expectations were justifble, 
but they were all agreed that, since development implied additional 
outlay, the company could not itself undertake it. A subjectof very 
present interest was the extension of their Rugby trade, and to 
this end they had paid much attention to the development of 
foreign business, though it was too early yet to reckon up the 
results. Mr. Lazenby, who went to Japan last ycar to examine 
into the position of their Japanese agency, aud to see if it could be 
made more productive, bad been detained there many montbs by 
circumstances connected with the agency, which, in the opinion of 
the board, rendered it desirable that he should remain pending a 
complete settlement. Аз regards Japanese orders, the hold of the 
great American electrical firms over electrical business in Japan 
was very close and strong, and time after time the order for which 
Mr. Lazenby had fought had gone past them, even though the 
engineer of the job had been in their favour. He had, however, 
secured one order of great importance, because it introduced their 
turbines into one of the prominent lighting schemes in Japan, and 
so they hoped might be the forerunner of much future work there. 
In connection with this question of foreign orders, it would be 
noticed tbat in the profit and loss account the item for travelling 
expenses had much increased, being, roughly, £400 up, as ocom- 
pared with the previous half-year, or #300, as compared 
with the corresponding half-year of 1906. Of the half- 
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years travelling expenses, Japan stood for but little, but а 
considerable sum had been spent upon endeavours to secure 
important work on the Continent. As in Japan, those 
already in possession were too strong to be dispossessed 
immediately, but their expenditure might bear frnit later. 
That they were not without value for their money might be 
inferred from the following figures, which would tell some- 
thing of the recent growth of the business. Disregarding everything 
but steam turbines and the accessories immediately connected with 
them, he would mention that in the first half of this year—that was 
in the half-year whose accounts they were discussing—the horse- 
power of the turbines ordered from them was approximately 
two-thirds of that ordered in the whole of 1906, and the orders 
in the first three months of the current half-year, fell not greatly 
short of those for the six months preceding. In nine months of 
this year they had exceeded by more than 20 per cent. the orders 
of the twelve months of last year. They were also developing an 
important business in separate condenser plants, and of these more 
were ordered from them in the first half of 1907 than in the whole 
of 1906. The benefit of these orders did not, of course, enter into 
their present accounts, nor could it help them for some time to 
come; but it would show that their increased expenditure upon 
the getting of orders had not been in vain, and it gave ground for 
believing that even with the present low prices they would con- 
tinue to improve their position in the future. The Chairman 
concluded by referring to the simplitication of the accounte, which 
had been carried out on the advice of the auditors. 

Мв. BECKFORD seconded the motion. | 

Mr. G. Brown, while glad to see the results, expressed gome 
misgiving as to the way in which [Һе surplus had been dealt with. 
He felt it would have been better had they retained the whole of 
the profits. | 

Col. PLUNKETT asked if the board would not consider the question 
of reducing the number of directors to what it was when the com- 
pany were in a flourishing state. He considered three directors 
ample. 

Ма. WILLARD, as a critic on former occasions, was glad to con- 
gratulate the board ; while he realised the necessity of caution, still, 
they could have too much caution. It seemed to him that Mr. 
Brown rather endorsed the preference shareholders' point of view. 

Sin Опрвевт А. Cr4vTON East (deputy chairman) said if the 
board were reduced to three, he would not remain. Itsimply meant 
that two men did the work, and the third had no voice whatever. 


The CHaIRMAN said that the board had no choice in the matter 


with regard to dividend. If they had a balance they were bound 
to pay the preference dividend. In the cutting down of capital the 
preference shareholders were favourably treated, and it was only 
right that the ordinary shareholders should be considered. As to 
the large amount of debtor balance outetanding, that was due to the 
circumstances of their business. Since the date of the accounts there 
had been £98,000 paid. The board had not considered the question 
of the reduction of directors, but their most prosperous days were 
when they had five directors. He did not think a reduction would 
be a good thing. | 


The report was adopted with four dissentients, and a resolution. 


for the payment of 6 per cent. on the preference shares, and 10 per 
cent. on the ordinary shares, was agreed to. 


Edison & Swan United Electric Light Co., Ltd. 


Ix their report for the year ending June 30th, 1907, the directors 
state that the net revenue account shows that the вз m of £54,237 
has been brought forward from profit and loss account. Interest 
on debenture stocks has absorbed £16,390; £11,000 has been set 
aside as depreciation on freehold and leasehold property, plant, 
machinery and tools; £1,477 has been applied in writing down 
values of stocks; and the sum of £1,355 has been reserved on 
account of bad and doubtful debts; £7,500 has been added to the 
reserve fund. The result as shown in the net revenue account is a 
credit balance of £16,515, to which must be added the sum of 
£9,007 brought forward from the previous year, thus making a 
total of £25,522, ont of which the directors recommend the pay- 
ment of a dividend for the year on the A" shares at the rate of 
four and one-sixth per cent. (being 48. 2d. per fully paid “А share, 
and 2s. 6d. per part-paid "A" share), amounting to £15,978, 
leaving a sum of £9,543 to be carried forward. During the year 
£6,100 of this company’s debenture stocks have been purchased and 
cancelled, resulting in a profit of £582 in addition to that shown 
above. This amount has been appropriated as a reserve against 
stock depreciation. Cost of establishing the business, goodwill, 
&c., £390,432, has been brought forward at the figure standing in 
the last balance-sheet. The freehold and leasehold property, plant 
and machinery have also been brought forward at the value stated 
in the last balance-sheet, with the addition of the amount expended 
to June 30th, 1907, less depreciation charged in net revenue 
account. There has been expended on capital during the year 
ending June 30th, 1907, £7,658. The shares of the Altrincham 
Electric Supply, Ltd., have been taken at par, as in previous years. 
This concern continues to show satisfactory progress, and has paid 
a dividend at the rate of 5 per cent. on its shares for the year ended 
December 31st, 1906. Ite indebtedness to this company has been 
reduced during the year by £341. Mr. Н. Wolfenden, jun., has 
been elected a director of the company. 7 


Mexico Tramways Co.—The directors announce the 
үе of a first dividend at the rate of 4 per cent. per annum. 
provements and extensions are proceeding. 


Dundee, Broughty Ferry and District Tramways 


ey e 


THE directors’ report for the year ended July 31st, 1907, as sub- 
mitted to the meeting held on Monday at Dundee, shows a profit 
(including sum brought forward) of £3,461, from which there falls 
to be deducted :—Interim dividend on 6 per cent. preference shares 
paid February Ist, 1907, £1,500; leaving a balance of £1,961. 
The directors recommend a final dividend on 6 per cent. preference 
shares (£1,500), carrying forward, subject to remuneration of 
managing director, £461. Before arriving at the above figures 
there has been set aside by the directors of the statutory company 
the sum of £1,300 against depreciation. The year closing at July 
3186, 1907, has been pronounced by tramway experts as being 
among the worst ever experienced, and the long continued 
unfavourable weather had a very material effect in preventing 
greater expansion of the company's business—the line, owing to ite 
suburban character, being naturally more susceptible to weather 
conditions than a town line. It is, however, very gratifying, and, 
in the opinion of the directors, the very best evidence of the value 
of the undertaking, that the earnings for the year now closed 
reached the sum of £12,351. А steady traffic has been built up, and 
given only normal weather the takings of the company can be con- 
siderably increased. 


Anglo-American Telegraph Co., Ltd.—The directors 
have resolved to declare an interim dividend for the quarter ending 
September 30th, 1907, of 15s. per cent. on the ordinary stock and 
£1 10s. per cent. on the preferred stock, less income-tax, payable 
on November 1st. 


Companies Struck off the Register.—The following 
companies have been struck off thé register :— 
Britannia Electric Carriage Syndicate, Ltd. 
Britelite Co., Ltd. 
Effective Smoke Preventer and Fuel Economiser Co., Ltd. = 
Electric Heating Corporation, Ltd. 
Manufacturing Electric Co., Ltd. 
Miniature Arc Lamps, Ltd. 
Perfect Dry Seat Syndicate, Ltd. 
Suspended Electric Railway Co., Ltd. 
ea Arc Lamp Co., Ltd. 


Prospectuses.— The Takapuna Tramways and Ferry Co., 
Lid. — A prospectus has been before the investing public in New 
Zealand recently inviting applications for 75,000 she res of £1 each. 
An electric tramway is to be equipped between O'Neill's Point and 
Lake Takapuna, and a ferry service established between O'Neill's 
Point and the city of Auckland. One of the directors of the new 
company (Mr. P. M. Hansen) is also on the board of the Auckland 
Electric Tramways Co., Ltd. 

Phe Posoltega Rubber Estates, Ltd.—This company has been 
offering 18,500 £1 shares for subscription. It is to acquire the 
Chiquimulapa Rubber Plantation on the West Coast of Nicaragua, 
which has 90,000 rubbef trees. 

Java Rubber Plantations, Ltd.—This company has been offering 
19,500 £1 shares for subscription. 


Platinum Corporation, Ltd.—At the statutory 


meeting held in London last week, Sir Ernest Clarke, who pre- 


sided, said that the platinum industry was one of increasing 
importance and interest, and, therefore, it was considered that 
there would be advantages in the establishment in this country of 
an organisation similar to that in Paris for dealing generally in 
platinum. A mining engineer had been selected to go over the 
properties end advise the directors as to the best and most pro- 
mising directions in which to commence operations. This gentle- 
man journeyed to St., Petersburg, where the purchase of the 
properties was completed, and he was now in the Urals engaged in 
& thorough inspection of the concessions. 


Stock Exchange Notices.—The Committee have ap- 

pointed special settling days as under:— 

Wednesday, October 16th.—Matale Ceylon Rubber Co., Ltd.—15,000 shares of 
£1 each, fully paid, Nos. 15,001 to 80,000. 

Platinum Corporation, Ltd.—-59,255 ordinary shares of £1 each, 10s. paid, 
1 to 59,255, and 36,244 deferred shares of 1з. each, fully paid, Nos. 1 to 

Sungei Salak Rubber Co., Ltd.—41,000 shares of £1 each, 10s. paid, 
Nos. 14,001 to 55,000. 

Willans & Robinson, Ltd.—Funding certificates for £34,999 195. 

And ordered the undermentioned securities to be quoted in the 
Official List :— 

American Telephone and Telegraph Co.—8 131, 551, 400 capital stock in shares 
of 3100 each. : 


Eastern Extension, Australasia and China Tele- 
graph Co., Ltd.— The directors have declared an interim 
dividend for the quarter ended June 30th last of 28. 6d. per share. 


Direct United States Cable Co., Ltd.—An interim 
dividend of 4s. per share, free of income-tax (at the rate of 4 pet 
cent. per annum), is announced for the quarter ending September 


. 90th, and is payable on and after 26th inst. 
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| Primitiva Gas and Electric Lighting — o Suenos 
^C d with the corresponding period of 1906. f One week only. Ayres, Ltd.—The directors have declared an in viden 
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TELEGRAPH AND TELEPHONE COMPANIES. 


; Bus : 
А Closing Closing 
NAME. or Dividends for the last Quotations Quotations week ended or ield 
Sbare. four years. Oct. 18%. Oct. 8th. Oct. etb, | Fall [рег cent 
С 1908. | 1904. | 1905. | 1906. * 8 s. d 
25,000 | Amazon Telegraph Co.'s sbares, Nos. 1 to 25,000 10 Nil] Nil | Nil | Js 8— 8) 8— 84 is E 2d Nil 
149,600 Я о. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil | ‘Nil | 5 5% | 8 —88 85 — 88 Ке $a 518 8 
660,680 | Anglo-American Telegraph x s T .. | Stock | 61s. | 2 34 34% | 55 — 58 54 — 57 54 Ха —1 тво 
3,169,670 | Do. до. о. 6 % Pref. Stock | 6 96 | 58% | 6 1705 97 —100 97—100 16 н si 600 
8,169,670 | Do. do. do. Deferred n .. | Stock 28. il 4 12° 154— 16 154— 16 1 1513 А 10 18 9 
50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 is .. |8 5%} 99 —102 xd| 99 —102 - Р 418 0 
44,000 | Chili Telephone, Nos. 1 to 44, 333 5 78 . 8 8 0 67— 7 62— 71 m : 510 4 
9,097,680 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4 % 4% 4% | 4 9, | .90 — 92 xd | 90 — 92 90} 410 
‘ool 0 reit... 10 [54 |o Ф 10 & 10 b га 16 15 16 К E 519 б 
U е et. . ee ee les ° 
12,981 | Direct Spanish Telegraph, Ord. Site cbs: +. we 5 |4%|4%|4 4% 8j— 3$xd 3 oe 614 3 
m s an cim ж dh a dh dD | i-e it 
30, à о. 44 % Debs. is T 50 nk 3d 
60,7101 Direct United States Cable .. . .. ... 20 |8 £ 45 4% 115 121— 183 12 — 181 132 124 .. 73 0 
57,000 | Direct W. India Cable, 44 & Reg. Deb., 1 to 1,200, R. | 100 43 44% | 4 44% | 100 —102 100 —102 - is 488 
4,000,000 Easton тегевтары, 85 N Р EM "n 22 100 3 A 5 34 am re E d 1814 190 wt ч i : 
2,000,000 . ef. Stock. is "me — — > - i 
1,896,706 Do. 4 % Mort. Deb. Stock. Red. .. | Stock | 4 4% |4 4 109 —106 100 —103 1121 102 —23 817 8 
800,000 | Eastern Extension, Australasia, and China Tele. | 10 7 1847 7 11j— 123 113— 127 12 112 si 6 18 10 
752,400 Do. 4 96 Deb. Stock .. bs .. | Btock | 4 4% |4 b 4 % | 102 —104 100 —103 100 zx — 1} 817 8 
295,400 East & S. Afric. Tel., 4 % Mt. Db. , 1 to 8,000, red. 1909 | 100 4 4 ч 4 4 974—1004 21003 z г 819 7 
200, 000 Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 | 25 4 4 4% | 4 100 —102 100 —102 zi = 818 5 
181,127 | Globe Telegraph and Trust es s аи 10 6095 58% | 58% | 54% 93— 10} xd 2 — 1 10} 2 +4 | & 49 
181,127 Do. do. 6 % Pref... = wie 10 6 6 e 6 5 6 | 18 — 184 ха | 1 1 132% 1213 — i 4 811 
150,000 | Great 1 . a 10 [5% 24% |20 % | 81 — 86 84 — 86 А 5 11 1 
Halifax an rmu e, st Mort. = Ew) 
жо ч Debs., within Nos. 1 to 1,200, Red. | 100 | 4% | 44% | 44% | 44% MEE (shane 19.9 
17,000 | Indo-European Telegraph ^ .. ..  ..  ..| 95 [109% |13 % [18 €; 2% 55 — 57 55 — 57 Е -" i 614 0 
$11,880,400 | Mackay Companies Common $100 s [1 295 | 84 64 — 67 64 — 67 M $x "E 546 
$50,000,000 Do. до. 1% Cum. Pref. $100 . [4% 4% 4% 64—67 64 — 67 - 2 " 519 6 
256,121 | Marconi's Wireless Telegraph .. zs 1 Nil |N Nil ps ic 1 — 1 19/6 18/9 —уң Nil 
80 агы Video Telephone Со, Ltd. 9 Pr i 1 : : $ : т ay i І #— lA 20/- vis MS d p о 
5 е о. 0. e . ae ee ee ° 
9,225,000 | National Telephone, Pref. Stock He .. 100 6 6 4 6925,16 & 106 — 108 106 —108 1071 106 si 611 1 
9,225,000 Do. о. Def. Stock Ба 100 5 5 5 16 106 —108 106 —108 107 106 is 412 7 
15,000 Do. do. 6 % Cum. Ist. Pref. M 6 6%|6%|6 10)— 124 104— 123 12 a é 416 0 
15,000 Do. do. 6 % Cum. 2nd Pref. .. = 10 6 6 16%] 5 10 — 12 10 — 12 E Е 43 4 
250,000 | Ро. до. 5 % Non-cum. 8rd P., 1 to 250,000 5 5 5 |5 5 5 b5j— 53 bi— 54 513 [^ 25 41011 
2,000,000 Do. do. 85 % Deb. Stock Red. .. | Stock | 84 849% 84% зё 96 — 98 96 — 98 915 96 ; 818 
1,689,598 Do. do. 4 % Deb. Stock Red. 100 44 P 4% |4 101 —103 101 —103 101 vA 818 1 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully peid .. 1 649 | 64 7% 17 1 12 xs 2 5 110 
50,000 Do. do. do. 6% Cum. Pref... 2 1 6 6 66 1 1 1 1}, 225 ; es 411 6 
100,000 Do. do. do. . 4% Red. Deb. Stock .. | 100 a . 4% 1491 — 94 91 — 94 911 , 461 
100000, Tanas & European Tel., 4% Guar. Debs., 1 to 1,000 n ‘ 3 H Ф : % $ V 10 1 00 s z : 0 0 
uter’s is 25 ыз ar 275 e — = D А 
60,000 | Telepbone Со. of Egypt, 44 % Deb. Red. 100 2: sie ne 43 98 —101 98 —101 si ; 491 
3,167 | Submarine Cables Trust .. Es Qa s .. | Cert. 6 4 6 6 6 127 —180 127 —180 Rx vs 4 19 4 
80,000 | United River Plate Telephone .. gs $ T 5 8 59% 88 61— 7 6j— 7 ix à 610 4 
40,000 Do. | 5% Cum. Pref., Nos. 1 to 40,000 5 "a 5 96 59615 5 — 5 — 5 АЕ i 4 10 11 
15,6021 | West African Telegraph, Shares " ае ee 10 49 х 4 ^ á 10 — 1 10 — 10 НИ ea 816 3 
30,008 | W. Coast of America, 1 to 30,000 & 58,001 to 53,008 2 Nil il | Nil | 24 là— 1 11— 1 s А 813 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 % 4 97 —100 97 —100 xà ME 400 
207,990 | Western Telegraph, Ltd., Nos. 1 to 201,980. . 10 7 7 7 is 124— 133 194— 134 123 124 5 3 8 
800,000 Do. o. 4% Deb. Stock Red. 100 44 4% 47 4 35 | 100 —108 100 —108 5 5 817 8 
88,821 | West India and Panama Telegraph .. 10 Ni | Nil | Nil | Nil p P — & Nil 
84,563 Do. do. 6% Cum. lst Pref. 10 1 {| 6 5 % |8 % d- 7 72 xa 10 5 9 
4,000 Do. do. 6% Cum. 2nd Pref. P 10 Nil ili Nil| Nil 7% 14 es Nil 
80,0001 Do. до. 6% Debs., Nos. 1 to 1,800 100 5% * 15% 5 9 | 99 —102 99 —102 н 418 0 
6 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
70,000 | { Angio-Argentine Trams, Nang 500,008 to 8860 Б |. ів вә * TH— Ваха) Tj— 8 8 12 —W | 5 0 0 
Do. bà % Cum. Prefs., 1 to 260,007 .. | 5 |! 578— 6 5H— 83 68 51 | 4811 
306.600 Do. о 6 % Deb. Stock, 1868 | 100 6755 85 б ч d isis 181 —184 3 2 is 491 
285,100 | Auckland E. Trams, 5 % lat Mort. Deb. Stock 100 |59,|555,|5 % | 5 4, | 102 —105 102 —105 i a .. 4 АЯ 
890,000 Babcock & Wilcox, 1 to 590, 000. “i КИ xis 1 [17 20 20 4 20 4 88— 34xd 76/8 78/9 — $ 58338 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 . 1 6 6 6 6 lIya— 1,5 ха) 178— 1% ae Вк aid 8 16 10 
88,000 HEAR Алшар, 98 2,001 о (0.000 А NH 0 1 4 i 5l i A n М wig i in з 
40,000 : о. um. Pref. .. i : E 
20,000 Do. do. "A" 6% Cum. Pref. 5 Nil | 6 &% | 6 6 44— 6 " b x : - воо 
20,000 Do. do. 4% Funding Certs. .. e 5 — 14 4 4 43 8 4} аз : ad 414 1 
958,000 | Do. do. 6 lst Mort. Deb. Stock Red. | Stock 5 % | 5% | 5 95 5 & | 100 —108 100 —108 Е E 417 1 
800,000 Do. do. % Loch Leven Debs. ..| 100 з E .. 83 — — 972 - oe 5 11 1 
400,000 British аца САП p 2% Stock .. 100 б % 2 5 С % б ns =e n = Ке : es 4 : " 
800,000 б 0 е ee e 100 — — oe eo 
800,000 Do. 6 % Cum. Perp. Pref. Stock = ..| 100 5 Ў 5 5 5 104 —107 104 —107 1063 - 418 6 
238,000 | Ро. Ist Mort. Debs., 1 to 6,250. 40 43% 43 4 100 —103 100 —108 i " be 475 
220,000 Do. 4 Vancouver Power Debs., 1 to 2,200 | 100 4$ 44 102 —104 102 —104 94 va Я 467 
188,801 | British Electric Traction 25 22 x МЕ 10 6 6 8 il 1 a 19— 23 41/3 uiid — i Nil 
161,437 Do. do. 6% Cum. Pref... 10 66 6 6 6 6 5| —# |10 0 0 
1,448,058 Do. do. 5 % Perp. Deb. Stock ..| Stock 5 % | 5 % |5 6 97 —100 xd | 97 —100 97 2s ре 500 
410,178 Do. do. 4 % 2nd Deb. Stock Red. | 100 .. | 44% | 4 44 78 — 81 78 — 81 ae 511 1 
100,000 | British Insulated and Helsby Cables vs 6 8% | 8 8 10 7 xd 7 z 7 210 
100,000 | Do. do. 6 % Cum.Pref. .. .. Б |6 6 6 6 53 418 0 
500,000 | Ро. do. 44 * 1st Mort. Deb. Red... | 100 |4 4 4 4 101 —104 101 —104 » 461 
British Thomson-Houston 4$ & Ist Mort. Debs. .. | 100 4 4 86 — 89 xd 85 — 89 "x as 418 11 
400,000 | { British Westinghouse 6 % Pref, 119200000 ea] s 699 Ni] Ni] .. | 1— 1 1— ц Nil 
1,016 Do. do. 4% Mort. Deb. Stock ..| 100 |49%]4%|4%|4%| 62 — 67 62 — 67 519 5 
| 000 tBrowett, Lindley & Co., od T m a m £1 Nil | Nil | Nil| .. ihe a i Nil 
000 |; Do. do. 6% Cum. Pref. .. vs £1 Nil | Nil | Nil ©» 14/6 to 1 14/6 to 15/6 А Nil 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil | Nil | 24% | Nil i- 1 — { 2s es а Nil 
150,000 | Ро. ао. Non-cum. 6 % Pref. .. s 2 6% 6 | 6 & Nil 1 jh - { Nil 
196,000: Do. do. % Perp. b. Btock Stock Hi 1275 44 tA 86 88 CERE ee ae ee § 4 8 
125,000 | Do. do. % Perp. 2nd Deb. Stock.. | Stock | 4 4 44 68 — 71 67 — 70 25 : —1 68 7 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 2s се 5 8 4 3 4 1 1H 90/- s = 8 4 0 
40, 000 Do. do. “ А" 6 % Саш. Pref., 1 to 40,000 5 6 6 6 6 — xd sf .. : 514 8 
27,500 Do. do. "B" do., 1 to 27,500 АР T 5 6 4 6 6 6 44— xd 44— 5 14 8 
100 | Do. 40 5 4 2nd Deb: Bork o „ 545554 10 1% 02 —105 Te 
э ө 0. ер. : TC — 
187,610 Calcutta Trams, 1 to 187,010 .. - "n 5 6 Ф 8 8 8 1— 7 7 — af % 5 6 8 
80,000 Do. Б % Cum. Pref., Nos. 1 to 29,890.. 5 zi PME 5 5 — 5 — m E 4 10 11 
860,000 Do. % Ist Deb. Stock.. 2 .. | 100 4 4à 102 —106 102 —106 1084 103 , 4 411 
86,000 | Callender's Cable Construction shares 5 15 15 — 1 % — 10 10} $a А 700 
40,000 Do. do. 5% Cum. Pref... 5 ae 5 5 5 5 5 b ii - . 461 
800,090 Do. do. 44 2 Ist Mort. Deb. Stock Red. | Stock | 44 4 4 —107 1054—107 oe - ss 4 B 4 
491,222 | Cape Е Trams., 1 to 491,229 .. 5h Ss TO e. 0 6 ü| .. Em ii : Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. i ez 1 4 4 6 18% | 14— 1 1 15 25/8 we А 6 1 
204,988 Do. do. 4 % Int Mort. Deb. Stock | 100 43% | 44% | 44% |... — —10' 100 | .. І 4858 
911,568 | Central London Railway, Ord. Stock .. ei .. | Stock | 4 4 5 4 4 68 — 65 63 — 65 64g 64 ; 6 3 1 
644,216 Do. do. 4% Pref. Stock .. Stock | 4 4914 4 88 — 90 88 — 90 is a > 4 811 
544,216 Do. do. Def. до. Віоск | 4 % | 4 4 4 45 — 48 45 — 48 45 T 23 8 6 8 
1,480,000 | City and South London Railway Stock | 2396 | 24% | 13% | 4 45 — 41 46 — 41 468 464 А 410 5 


* Unless otherwise stated, all shares are fully paid. 
| (Continued om next pade.) 


+ A period of nine months. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continucd.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Closing Closing Business done | Rise +; Present 


Stock - 
Present Dividends for the М : 7 
se А Е, or uotations Quotations week ended or Yield 
Issue. NAM Share. last four years. чога lst. Oct. &th. Oct. 8th, 1907. | Fall — | per cent, 
+ 1903. | 1904. | 1905. | 1906. "кле ИК, £ s 
85,000 Crompton & Co., Nos. 1 tà 85,000 NET з | 249% | 28% 2% 5 % 12— 2 lj— 2 ы] a 755 
. 5% 1st Mort. Reg. 8., Е Eb us x S к 8 1 0 
100,000! 900 of £100, and 901 to 11,000 of £50 Red. e [PRES БАЛЬ Бодан "ow | 
960,000 | Dick, Kerr & Co., 1 to 260,000 ..  ..  ..  .. 1 .. 0 % 10 % 10 % | 1}— 1àxd| 1}— 14 A 23 * 618 4 
805,000 Do. do. 69 Сит. Pref., 1 to 305,000 .. 1 |б 6 16% 16951 1— 1ха| 1 — M » i „ У 
204,150 Do. do. 44 % Deb. Stock  .. T as 100 44% | 44% | 489 | 44% | 101 —104 101 —104 ee s T 4617 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. ze 10 54% | 6 % | 6% |6 % 13 — 14 13 — 14 * bá T | 46 9 
59,987 Do. 695 Pref. between 1 and 60,000 10 6% 6 % 6% 6 % | 129— 139 123— 19$ ў n * 478 
99,961 | Edison & Swan Utd., “A” shs., £3 pd., 1 to 99,961 5 Nil A» 45 | | If 1% 1 ½— ls 17/6 | 98 8 
17,139 Do. "A" shares, 01—017,139 ..| 5 | Nil | 2% 4% .. | 2}— 932 — 21 sé | 8 69 
319,475 Do. 4 % Deb. Stock Red. ча 100 49% 14% 149% 14 g 83 — 85 83 — R5 414 2 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 59615 % y 5 < 87 — 90 xd 87 — 90 b п 1 
112,100 | Electric Contruction, 1 to 112,100 .. oe bs 2 4 % | Nil | Nu | Nil — i — 1 Nil 
31,390 Do. do. 70% Cum. Pref., 1 to 31,390. . 2 17%17%17%] Nil i— 1 — 1 220) ae 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. E: 10 475 5 5 V5 & 8 — в — 8) | 617 8 
200,000 Do. do 4*,Mort Deb...  ..|Stock 4% 4% 4,4 90 — 93 xd | 90 — 93 y 5 422 
78,000 | Gt. N. & City Rail. Pref. Ord. * A" 4 , 1 to 78,000 10 3% 4% |4 9% 4 là— 9xd| 14— 1j 28/9 x .. 120 0 0 
96,000 | Greenwood & Batley, 7% Cum. Pref. aa Ay! 10 7%17%17%/7 10i— 103 104— 103 T z .. 610 8 
80,000 Do. do. 5 % Mort. Debs. э ..| 10 159% 159% 5 5 102 —103 1"2 —108 417 1 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. v 5 [|15 % |15 % | 15% [15 11 — 13 11 — 12 e ee 6 50 
200,000 Do. do. A Pref, os. as 5 | 44% 4» de 4 5— 5bàxd| 5— 5 817 8 
150,000 Do. do. i o% Mort. Deb. Stock | Stock | 44% | 4495 | 4495 | 4 1054 —107 1054—107 3s T - 439 
50,000 | India-Rubber, Gutta-percha & Telegraph Works. 10 10% | 5 95 | 10% 10 5 144— 154 14 154 159 154 mF 618 4 
87,500 Liverpool Overhead Railway, Ord. .. T $a 10 18% | 13% | Nil | Ni 12— 14 — 1i ba i ss Hd Nil . 
10,000 |+ Do. do. Pref., fully paid |. | 10 5 5% 5 5 96 m 8 T к * i: 514 11 
600,070 | London United Trams. (1901), 1 to 50, 108638 P 74 64— 7 e 100 
390,930 Do. do. 60,008 to 100,000 as ра 10 89% 169% 189% 18 — 7 64— 7 He 400 
195.000 Do. do. 5 % Cum. Pref., 1 to 125,000 | 10 |5 % 15% 15% |6 71— 8 Tj— 8} ха У: 5 14 8 
1,331,000 Do. do. 4 % Ist Mort. Deb. Stock .. | 100 49?5|49?5|495|4 -— 82 — 86 T 413 0 
314,016 | Metropolitan Electric Trams., Defd... m i. 1 Nil | Nil | Nil | Nil k UN ru 1/6 T | Nil 
500,000 Do. do. 5 % Cum. Pref. .. 1 5 5 5 6 Ф 44— M 44— 4 17/9 | 16/104 JM N i 
350,000 Do. do. 44 % Deb. Stock Red. | 100 .. | 4496 4% | 43 94 — 97 94 — 97 4 4 10 11 
245,500 | Potteries E. Trc. .. 35 - m ne a 1 5 5 54% 4 — T 8 0 0 
245,500 Do. E% Gum. Pref. .. .. .. 1 |[595,|695| 595, |5 9% — — i 613 4 
245,000 Do. 44 % Deb. Stock .. ..  ..| 100 | 48% | 48% | 44% | 49% | 95 — 98 95 — 98 "a ¥ Б 4 11 10 
37,350 | Telegraph Construction and Maintenance .. in 12 |20 % |15 9% |15 96 [15 & 304— 824 80 — 82 304 30 — 4 513 2 
150,0001 Do. 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 |4 % | 49% 14% |4 994—1024 994—1024 1004 x е 818 1 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. S. Nts. .. T. . 5 55 / |5b 9$ 55 — 58 55 — 58 * = T 814 1 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 3%] Nil Nil ks 1i— i 1 — 13 e ata * Nil 
66,666 Do. 6% C.P., 30,001 to 80,000 & 125,001 to 141,666 5 6 | Nil | Nil А — 4 8i— 4i 85 h > Nil 2 
346,574 | Do. 4 % Ist Mort. Deb. Stock  .. .. 100 4 % 4% 4% 4% 76 — 80 74 — 78 753 75 | 5327 | 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P.. 1 to 14,000 "E 5 (5 5% 5% 395 | 4à— bàxd| 42— 53 а 674 
70,000 Do. do. 44 % 1st. deb. stock .. 100 44 44% | 4 49 98 —100 98 —100 99 984 . 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., Pto 20,000 5 10 % 10 10 % 7 8 71— к бА 618 4 
10,202 Do. do. 7 % Cum. Pref. 5 7 1 1 7 7i— 8 "i— 8} к 4 410 
836,876 | Central Electric Supply 4 % Guar. Deb. Stock .. | 100 4% |4 4% 84% 99 —103 99 —102 n 22 B18 5 
80,000 | Charing Cross and Strand Electricity ie) a D 5 8% |8 5 96 | 5 96 В 3i— 44 81/3 72/6 6 1 8 
80,000 Do. do. do. 4} um. Pref. 5 444 do de 417 3g— -- 4 5/- 70/- tà 519 6 
80,000 Do. “ City Undertaking "' 44 9; Cum. Prf. 5 4 % 44% % | 44% 34 . 25 516 2 
427,400 Do. do. 4% Deb. Stock à us 100 4% 14 € 4 ^6 4% 96 — 99 96 — 99 97 4 010 
49,436 | Chelsea Ele tricity Supply, Ord. са ад - 5 % | 6 a 6 96 5 4i 81— —— mm 5 511 
175,0001 Do. do. 44 % Deb. Stock Red. | Stock | 44% | 4} 44% % | 102 —105 102 —105 1043 i 459 
70,595 | City of Lonco Elec. Lighting, Ord. 40,001—110,595 10 6 6 6 5 |6 9 9 — 10 9 — 10 oit , 6 0 0 
40,000 Do. 69% Cum. Pref., 1 to 40,60. 10 6 169169169 | 104— 114 101— 114 106 l EEEF 
400,000“ Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. - 5% | 5 5 e Б 9 | 122 —125 122 —125 е " 414 
800,000 Do. 44 % 2nd. Db. Stk., Prov. Crts., all ра. | 100 ae EL 4495 | 44% | 97 —100 97 — 100 99 г 4 10 0 
40,000 | County of Durham Electrical Power, Ord... ..| 5 4 70 4 % («4| a E — 4 0 0 
50,000 Do. do. do. 5 96 Pref. .. 5 5 5 15% | 5 € Б 4 5 5 0 0 
40,000 | County of London Electric Lighting, . 1—40,000 10 4 44 5 15% — 72 6 74 коф u 
40,000 Do. do. 6 % Pref., 40,001—60,000 10 6 6 6 6 7G 10 — 11 10 — 11 ost $9 1 
400,0001 Do. ^ do. 44 % Deb. Stock ‘sa sý de 4 3 % | 106 —109 106 —109 ] А 4 2 7 
400,000 Do. do. % 2nd. Deb. Stock .. | Stock % | 96 — 96 — 97 41011 
80,000 | Edmundson’s Electric e Dunes Ord. Shares 5 7 7 5 4 2 il it 1 1 ; ee en 11 0 0 
80,000 Do. do. Cum. Pref. .. T 5 6 6 6 3 % — 2 1 2 30/- 27,6 710 0 
850,000 е do. 43 % 1st Mort. Deb. Stk. | 100 st 92 44% Hi 76 — 81 76 — 81 65 4 511 1 
10,000 | Folkestone, 1 to 10,000 dx vs T "X ТУБ: 96 Y i - K xd 49— 5 i 5 4 9 
10,000 Do. 5 % Cum. Pref., 1 to 10, .. ..| ^5 A 5 xd 47— ; s 413 0 
90,000 Do. 44 % Ist Deb. Stock . .. is y. | 4100 4 9o 44 96 — 99 — 99 . . 4 10 11 
13,000 | Hove, 1 to 13,000 ХЕ T sa 6& 8 5 9 9 st 1 К: Я .. 6 4 2 
21,000 | Kensington and Knightsbridge Electric Ord. Ls 5 1 12 10 10 š 8-0 1 
90,000 Do. ' do. do. 4 % Deben. Stk. | Stock |4 4 ? 4 4 94 — 97 — 97 è 426 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil | 8 4 4 T i 4 1 Ў 616 2 
70,000 Do. do. do. 6 96 Pref. .. 5 6 % | 6 6 6 4 4 4 . 6 6 4 
374,395 Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock | 4 4 4 44 88 — 92 89 — 93 s са +1 4 16 9 
200,000 | Metropolitan Electric Supply, 1 to 100,000 .. * 5 10 10 8 51 d- at 57 + 619 2 
16,121 Do. "4 Cum. f. 1—71,106 .. Ex 5 4 4#— 53, | 98/9 . 4 710 
220,0007 Do. lst Mort. Deben. Stock * ae 103 —107 103 —107 5га os А 410 0 
250,0001 Do. Mort. Deben. Stock Redem. | Stock 87 — 92 87 — 92 у 28 816 1 
250,000 | Midland Electric Corporation, 44 95 1st Mort. Deb. | 100 4 95 — 98 95 — 98 . ee 4 11 10 
67,991 | Newcastle-on-Tyne VR E: - e і, 5 8 8 8 8 61— 5 63 ' as 518 6 
75,000 о. 5 % Pref., 1 to 75,000 5 5 5 5 5 5 — 5 — 54 ; T 4 10 11 
10,852 | Notting Hill Electric Lighting. 10 6% 7% 74% | TA 11 — 12 11 — 12 : * 6 50 
20,000 | Oxford, 1 to 96 and 407 to 20,310 ..  ..  .. 5 | 6% 7 7 1 b d 5)— 6 | к 5 16 8 
50,000 Do, 4% Deb. Stock .. T vA die 2.1 -200 4 4 4 4 95 — 97 95 — 97 а 4 2 6 
40,000 | St. James’ and Pall Mall Electric Light, Ord.  .. 5 |14495 [144% 123% [10 a 8+ a " we 6 1 8 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 7 7 7 5 1 78 7 А 4 14 11 
150,0001 Do. do. 34 % Deb, Stock Red. | 100 BA 34 8 8 86 — 91 86 — 91 : 8 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 5 4 4 4% 4— 14 j— 14 P Nil 
50,000 Do. do. do. 4% Deb. Stock | Stock | 4 4 4 4 & 71 — 15 71 — 15 e : 6 0 0 
65,000 | South London Electricity Варріу, О . э ste 5 3 4 4 8 1 li— oe 6 6 4 
120,000 | South Met. Elec, Lt. & Power, SM i is 1 N Nil | 24 24 H — — | 8 6 8 
117,968 А do. 1% Pref. .. e i. ad 79% | 7 7 off 1 — 1 +1 51711 
200,000 Do. do. 44 95 lst Deb. Stk. | 100 | 44% | 44% | 4396 | 43 —101 xd | 99 —102 a А 48 3 
80,000 | Urban Electric Supply, Ord. ss МА vd s 5 5 & 5 5 5 1g— 2 xd - ян 21 31/8 28/9 xs 1110 6 
5C,000 Do. o. 5% Cum. Pref. is р Б 5 5 5 5 1 24 xd 14— 2 * € ә 8 13 11 
200.000 Do. do. 44951st Mort. Db. Stk. Red. | 100 .. | 4395 4% | 44 92 — 95 xd | 92 — " ee 414 9 
110,000 | Westminster Electric Supply, Ord. .. E = 5 rg 14 4 19 12 — 5 9 Bi 8g 69 9 
81,279 Do. do. % Cum. Pre. Б |5 5 5 44 d 4i— 53 & Pea : 439 
(Original 5 %—Red. to 44 from 31st Dec., 1905) ? 
* Unless otherwise stated, all shares are fully paid. + Quotations on Liverpool Stock Exchange. 
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REVIEWS. 


Steam Boilers and Supplementary Appliunces. By-WILLIA 
H. FowLER. Manchester: The Scientific Publishing 
Co. 1907. Price 128. 6d. 


The author of this book could hardly fail to write & good 
book on steam boilers, for many years of his life were spent 
in the very heart of the boiler-making world, and in the 
closest, daily contact with the leading boiler inspection society. 
His judgment on details of boiler construction and upon the 
fitness of materials for boiler making is, therefore, based on 
the best of experience, and because of this and his indepen- 
dence of boiler making, we should have liked to see a 
much more decided and emphatic condemnation of cast-iron 
and of malleable cast-iron than appears on the opening 
pages, while at the same time in view of the movement in 
favour of wrought-iron something more on modern wrought- 
iron might have been added with advantage. Otherwise, in 
such brief space as can bespared to materials, the section on 
materials i8 excellent, notably the part, dealing with copper. 

In Chapter II, which deals with strength, it will naturally 
be expected that the author will be at his best, for it is 
primarily on the strength of steam  boilers that boiler 
insurance and inspection has necessarily centered. Nor will 
the reader be disappointed іп this expectation. In the 
chapter on setting, we note that '*overflueing" of the 
Lancashire boiler is not approved by the author ; on this point 
we think that temperature tests are lacking to determine 
whetber the gas in the overflue space is really so much 
hotter than the boiler as to render the system at all 
dangerous. At the same time, except as a safeguard against 
radiation loss, we do not know that there is much positive 
economy in overflueing. | 

Most of the standard types of boiler will be found illus- 
trated, and not a few that are hardly up to the class of 
standard. The known danger of vertical boilers also appears 
to be well explained, as due rather to careless making by 
third-rate firms than to inherent faultiness. In this class 
there are now many recent examples that are the outcome of 
the motor wagon industry. Speaking of locomotive boilers, 
their enormous performance on the road as compared with 
their stationary output is rightly set down to vibration, and 
gives food for thought. 

The remarks on the underfiring of shell boilers are good, 
and we could have wished that the space available for boilers 
proper had been greater. One-third of the volume alone is 
devoted to the boiler, the remaining 400 pages dealing with 
the supplementary appliances, including a very good chapter 
on valves, in which we are glad to find the author in favour 
of the use of valves smaller in their thoroughfare than the 
pipes in which they are placed. We cannot see that a short 
valve with tapered approach and outlet can reduce the pressure 
at all seriously, but it will help largely to reduce cost. 


There is an excellent chapter on steam pipes; reducing 


valves are described very fully, as are also feed heaters and 
pumps. We note with satisfaction the author's attitude on 
feed heating with boiler steam, and his explanation of the 
benefits of this apparently paradoxical process. 

Chapter XX deals with filters and water softeners in a 
descriptive manner. The next chapter also, on super- 
heating, is not much more than descriptive, and contains 
little on the important point of temperature control. 

In Chapter XXII we find fuels treated upon, and there is 
a good table of British coals and their value in B. TH. uv. 
The treatment of fuel and combustion is good so far as it 
goes, but might with advantage have been extended so far 
as regards the treatment of, and conditions necessary for, 
the bituminous coals, though what is said may be sufficient 
for the expert. | 

Types of mechanical stoker are described categorically, 
after which comes a chapter on draught, and next one on 
oil fuel, largely derived from the report of the U.S. Naval 
Liquid Fuel Board. 

The chapter on corrosion of boilers we hardly need say 
is based on the closest of actual experience, as also that on 
Structural and other defects, furnace hoops, screw stays, and 
bad fittings. Chapter XXX deals with hydraulic tests, 
than which there is no worse test if badly applied, as it is so 
often, especially in America, where an ill-informed police- 


man drives up in a van, applies a hydraulic test to a boiler, 
very frequently overetrains it, and leaves it with a certificate 
of safety and а surety of danger. Further chapters deal 
with boiler trials, boiler inspectors and inspection, and, finally, 
there is & most full and copious index. 


The Corpuscular Theory of Matter. By J. J. THOMSON, 
M. A., F. R. S., D. Sc., Фе. London: Constable & Co. 
1907. Price 78. 6d. net. 


It is stated in the preface that this book is an expansion of 
the series of lectures delivered at the Royal Institution in the 
spring of 1906. 

The book consists of seven chapters which deal respec- 
tively with the origin and properties of corpuscles, the two 
different corpuscular theories of metallic conduction, and in 
the number and arrangement of corpuscles in the atom. 

In the first chapter corpuscles in vacuum tubes are con- 
sidered, and ‘evidence is given showing that the corpuscles 
act as carriers of electricity, and that a positively electrified 
body owes its positive electrification to a defect of corpuscles. 
Also a positive charge is always associated with a mass 
comparable to that of the hydrogen or helium atom, whereas 
the corpuscles appear always to have the same mass, viz., 
that of about тутуу; the atom of hydrogen. 

As is well known, the positive ions are given off by 
radium, and constitute the X" rays. These have been 


examined by Rutherford and others, and the ratios of — 


measured. 

The second chapter deals with the origin of the corpuscle, 
and here all the arguments are carefully set forth, and these 
tend to show that its mass is wholly electrical in origin. 

The evidence for the existence of corpuscles afforded by 
the Zeeman effect is discussed in a most luminous manner. 

The chapters of most interest to electrical engineers are 
IV and V, in which the two theories of metallic conduction 
of electricity are most carefully explained. These are very 
interesting indeed, and the mathematics used is not too 
heavy. 

The first of these theories assumes that the corpuscles are 
in temperature equilibrium with their surroundings, and 
that the “drift” of the corpuscles which constitutes the 
electric current, is started and maintained by the direct 
action of the electric field which acts on chem. From con- 
siderations of the expressions derived for the conductivity of 
a substance, a rough estimate of the number of the 
corpuscles in a cubic centimetre of silver is arrived at, and 
the number is shown to be of the same order as the number 
of atoms in that volume. Again, the comparison between 
the ratio of the thermal to the electric conductivities gives a 
fairly close approximation to the results of experiment. 

The anomalous behaviour of alloys is pointed out in 
connection with the above, and the fact that pure metals 
appear to tend to zero resistance at the absolute zero of tem- 
perature, whilst that of alloys seems to tend towards a definite 
limiting value. 

Lorenz’s theory of radiation is next discussed, as well as 
the theory of the Hall, Peltier and Thomson effects. By 
considering the amount of heat absorbed or developed in a 
junction of two dissimilar metals when a current passes 
through it, the ratio of the number of corpuscles in unit 
volume of each metal may be determined, and from the 
Thomson effect, the change in this number for any one 
metal with temperature. The number arrived at in this way 
for silver is 1:8 x 104. It is then shown that this makes 
the specific heat of silver about 10 times larger than the 
value required by experiment. | 

The second theory is then considered, and in this case the 
corpuscles are supposed to jump from one atom to the neigh- 
bouring one. The corpuscles are here imagined to be 
attracted out of the atoms by the action of neighbouring 
atoms on them. The theory is then critically examined 
pretty much as in the former case, and the results are 
compared with results of experience. | 

Chapter VI is on the Arrangement of Corpuscles in the 
Atom,” and here we have, perhaps, the only scientific 
hypothesis of how the elements have acted in order that they 
may fit into the periodic classification of Mendeleeff and Lothar 


626 


THE ELEOTRICAL REVIEW. 


[Vol. 61. No. 1,559, OcroBzER 11, 1907. 


Meyer. This chapter may well be studied by chemists and 
teachers. The apparatus to illustrate instability of groups 
consisting of a number of small magnets floating on water, 
could easily be constructed for a few shillings with some 
needles, corks, &c., and should form a useful piece of 
apparatus for lecture demonstration purposes. 

Next forces between atoms are dealt with, and the final 
chapter is on the remarkable series of calculations of the 
number of corpuscles in an atom, size of the sphere of posi- 
tive electrification, &c. 

It is needless to say that this remarkable book, like all 
Prof. J. J. Thomson’s works, is written in a singularly lucid 
style, and the mathematics used throughout it is not beyond 
` that of the average student. The book will be welcomed 
alike by students and teachers. 

To those who are interested in, and desire to keep in 
touch with, the trend of modern research, the possession of 
this book will be a sine quá non. 


The Electric Furnace in Iron and Steel Production.—By 
Jonn B. C. KERSHAW, F. I. C. London: The Electrician 
Printing and Publishing Co., Ltd. 1907. Price 3s. 6d. 
net. 


The present book appeared originally in the form of & 
series of articles, and these have been only slightly altered. 
There has been added, however, an appendix containing the 
dates and numbers of the more important English, American 
and Canadian patents, which would have been even more 
useful had it been more complete. As the author states in 
his preface, the present development of these new methods 
and processes is small and insignificant when compared with 
the vast magnitude of the iron aud steel industries, but 
unquestionably the progress of the future i8 to be looked for 
along these lines. Water power is gradually taking the 
place of mechanical contrivances depending on coal, and as 
a result, new industrial centres are springing up depending 
on the electric furnace for their iron and steel production, 
and not on the older blast furnace. The literature on the 
subject of the electrical furnace is voluminous and widely 
distributed, and à book giving details of the innumerable 
modifications suggested, either useful or fantastic, would be 
a matter almost of impossibility. No such attempt is made 
by the present author, the book comprising only 70 odd 
pages, wherein a few of the more successful furnaces are 
described. Chapter I gives an account of the historical 
development from the time of Siemens in 1879, whose 
furnace was constructed capable of melting 10 kilogrammes of 
iron. From this modest beginning many thousands of tons 
of steel have been produced by the more successful pro- 
cesses of to-day. The subsequent chapters describe 
the three successful furnaces now in use—Hcronlt, 
Keller, Kjellin—and а few others whose worth 
has not been fully tested. Ав ів well known, 
the Héroult furnace has been successfully used in Europe 
and America for some years for manufacturing steel from 
scrap iron. The actual process is described briefly by the 
author, giving details of cost and other useful information. 
Diagrams are reproduced, and these are for the most part 
easy of interpretation, and, in fact, the whole book is well 
illustrated. Chapter VII is devoted to the subject of yields 
and costs, and this should prove of extreme utility to both 
student and manufacturer. The literature on this subject 
alone is enormous and confusing, and any analytical survey 
is to be welcomed. Many figures already published have 
been rather of the nature of estimated cost, and not based 
strictly on actual trials. But in any case, it must not be 
overlooked that the cost of power and labour varies in 
different localities, and this will make it necessary to re- 
calculate any estimates given. The author justly 
` emphasises this, and the comparisons are made without 
prejudice. From this analysis it is pointed out that the three 
processes now in use yield resulta approximately of equal cost, 
while the Stassano and Girod furnaces have an energy con- 
sumption 50 per cent. higher; but in the latter саве the trials 
are still in hand. ‘The book is full of useful information 
from end to end, and should find a ready sale in both England 
and America. Unfortunately for the author the electric 
furnace is still in an infantile state, and is bound to develop 
enormonsly in the near future, a fact which will depreciate 
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the permanent value of the book as a standard work. The 
style is that of the electro-metallurgist with a knowledge of 
engineering, and little chemical experience, and for that 
reason is not difficult to follow. The book cannot be too 
highly praised for its simplicity and the absence of highly 
technical phraseology. | 


THE ELECTRICAL SUPPLIES BUSINESS IN 
AMERICA.* 


[PROFITS AND THE GENERAL OUTLOOK. | 


A MATTER of great interest to supply men and jobbers is the 
question of how much profit the jobbers should have on sales. 
This is a question often discussed, but never decided. A recent 
communication received from a prominent supply man connected 
with a well-established house, has much of interest in it, both for 
the supply man and the manufacturer. We quote from the 
correspondence as follows: 

“The concern has grown up with the electrical industry and ів a 
fair sample of what is probably recognised as the average supply 
house. Not small, and not extremely large, it employs 50 hands. 
Its credit is high and the service given to customers is the best 
quality. No one can enter its employ who has not the requisite 
education, character and ability for advancement. Its aim has 
always been to please its customers, not by selling goods so cheaply 
that it could not afford to pay good salaries for competent 
employés, but by rendering prompt, intelligent service with the 
minimum of annoying mistakes. Its employés of six to ten years 
ago are now occupying all the responsible positions, and it trains 
its employés and pays them such satisfactory salaries that they are 
not looking elsewhere for positions. The largest single item of 
expense of this concern is that of salaries, which is about 50 per 
cent. of the total expense. General expenses, such as rent, insurance, 
advertising, lighting, heating, catalcgues, packing materials, 
stationery, travelling expenses, &c., are about 374 per cent. of the 
entire expenses, freight and hauling are 10 per cent. of expenses, 
postage stamps are about 21 per cent. 

„The above shows what percentage each expense bears to the total 
expense of doing business. 

“ The average cost of doing business in percentage based on the last 
eight years' sales i8 15 per cent., which does not take into considera- 
tion the interest on capital invested, or losses on account of bad 
debts. The concern turns its capital about six times a year and 
loses about one-half of 1 per cent. on uncollectable accounts. On 
this basis and figuring capital as being worth 6 per cent. per annum, 
the cost for capital on sales amounts to 1 per cent., and by adding 
this and the bad debt losses to the 15 per cent., we have a total of 
164 per cent. on sales, which the jobber must receive before he can 
figure any profit on the business done. Inasmuch as the above per- 
centages are based on sales and not on cost, it is readily figured 
that a jobber who should only add 20 per cent. to cost would come 
out about even on his business, after taking into consideration 
interest on capital invested. 

"Of course, a concern which acts as manufacturers’ agente and 
sells to other jobbers in large quantities would enjoy a lower expense 
rate on sales and inevitably a much lower rate of profit on such 
sales, but expenses and profits on these sales would not materially 
affect the net results in dollars and cents on what we have in mind 
as ordinary jobbing business. 

“ An up-to-date supply house must carry a stock exceeding 5,000 
different lines, which come from at least 300 different factories. 
The jobber largely, if not entirely, absorbs what would otberwise 
be the factory selling costs, and at the same time places the trade 


in position to get goods locally from hundreds of manufacturers. 


The legitimate laws of trade in a line so diversified as the electrical 
business compels the factory to recognise and provide for the 
jobber, and thereby promote the manufacturer's interest by always 
having his goods close to the place of consumption. The most 
prominent and most successful manufacturers in every line of 
trade,almost without exception, sell their product through the 
jobbing houses in their particular line of trade. Conceding this to 
be so, why is it not desirable for the manufacturer to take into 
careful consideration the jobber's expenses, or what would be his 
expenses if he were marketing hie products immediately at or near 
the place of use ? 

“The interests of the electrical business demand a high grade of 
intelligence, and because of this fact it is not within the proper 
desire of any one in the business to cripple the service rendered 
by cutting salaries, and as a result the efficiency of employés, in 
order to reduce re-sale prices. The principal opportunity and about 
the only opportunity the jobber has of reducing expenses, is by 
giving attention to his salaries, which, as already stated, amount 
to 50 per cent. of his entire expenses. There is no quicker road 


. to business suicide than employing deficient help, unless it is that 


of selling goods at & price which does not cover the cost of doing 
business. 

“It is, and has been, а well-established fact that the electrical 
manufacturing and jobbing businesses, as a whole, have not paid the 
profits they should. Electric railways, electric light companies, 
telephone and telegraph companies, on the average have been 
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extremely successful, but those who made and sold the supplies 
have not been so fortunate. 

" Harmony between jobbers and manufacturers, recognising the 
interests of both, must exist before they reap а fair share of the 
profits to which they should be justly entitled, and from the above 
percentages of expenses it would seem that a jobber's profit, 
averaging 25 per cent. on all sales figured on cost or 20 per cent. if 
figured on sales made by him, would not be unreasonable as com- 
pared with other jobbers’ profits in other lines of trade, such as 
the wholesale hardware trade, plumbers’ supplies, &c. 

“The recent wide flactuation in the price of bar copper has created 
an impression in many quarters that this would affect the price of 
electrical supplies, particularly those which come under the 
schedules including receptacles, sockets, clusters, flush switches and 
otber adaptations of brass and copper. Au inquiry instituted among 
a number of prominent supply men appears to indicate that no 
change in the price of basic staples in electrical production is 
imminent. About а year ago a horizontal increase in the cost of 
electrical staples was made by the manufacturers, the supply men 
making a corresponding increase in their distributing charges. This 
increase has been maintained, and will very likely hold for at least 
six months more. 

Concerning the statements which have been made, that the elec- 
trical manufacturers and supply men will be caught long of high- 
priced copper, there seems to be no foundation in fact for this 
understanding. Ав а matter of fact, the consumers have for some 
time been aware that a break was near at hand, and very little 
26 cent copper has been purchased. Copper has been bought on a 
rising market, and even where any considerable supply of copper 
stock at the higher prices is on hand, the profits already made will 
discount the losses which may be involved." | i 


A BUSINESS-GETTING SYSTEM FOR OLD 
BUILDINGS. 


By PUBLICITY MAN. 


THE application of electricity to business purposes is strikingly 
illustrated in a convincing paper read by F. H. Golding before the 
American National Electric Light Association at Washington, and 
reported in the Western Electrician. In perusing the article, one 
cannot fail to observe how easily his methods may be adopted on 
this side, subject, of course, to local conditions. As a proof of the 
practicability and utility of the scheme, he refers to one central 
station that has been very successful in securing old-house business 
by these methods—has, in fact, increased such business by 700 per 
cent. in 18 months—proving that the use of electricity soon becomes 
a habit, and leads to a more extended use. 

The system begins with a house-to-house canvass of the resi- 
dential districts, the information received being carefully compiled 
and indexed in card form, and showing the street, number of house, 
name of owner, name of tenant or tenants, the means of illumina- 
tion in use, and, if electricity is not used, whether or not the house 
is wired. The canvassing ought to be done intelligently and system- 
atically, with these cards as a basis, and with the idea of con- 
centrating effort as well as tapping every desirable quarter. 

The canvasser, while sending daily reports of progress made, 
shoald be kept well supplied with literature pertaining to various 
lighting and power appliances for the home use. The initial method 
of trying to secure the entire lighting of a house being the most 
difficult, the canvasser should endeavour to secure an entrance in 
the shape of a cellar or porch light, or any other appliance that he 
thinks will most appeal to his prospective customer and the con- 
ditions of the neighbourhood. A liberal policy is, however, neces- 
sary, as the appliance most favoured may be something in which 
the current consumption is negligible. Given a foothold in a 


district, the agent, by a little business diplomacy, such, for instance, 


as utilising the enthusiastic testimonial of a pleased consumer, may 
further successfully extend his business. Judicious advertising in 
the local Press is, of course, a sine qud non, care being exercised that 
the copy is attractive, readable, and of local bearing. 

Everything, too, should be seasonable. For instance, cold nights 
suggest porch lights and electric radiators ; the holiday season con- 
jures up the thought of chafing dishes and coffee percolators; in the 
spring the young housewife's fancy turns to a general assault on the 
household goods, and there is a chance for fans, electric irons, and 
such articles. 

The education of the householder would bring pressure to bear on 
the landlord, or estate agent, to wire their houses and thus get 
higher prices and easier sales, and thus a community of interests 
would be established. Periodical happenings, such as burglaries 
arouse public interest, and should be utilised by means of “ Burglar” 
electric light pamphlets. 

As & valuable adjunct to residential work, illuminated bill-boards 
of the picture-frame variety and easily removable, are recommended, 
suitable locations suggested are near car-routes, and the boards 
should bear reading matter and illustrations on electricity in the 
home. This plan, which is very sound, is not yet in general adoption 
over here. 

Where conditions appear to warrant, the supply authority should 
be prepared to offer & proposal whereby the installation of wires 
and fixtures, in such houses as are considered in this article, may be 
paid for in instalments, weekly, monthly, or quarterly as may be 


desirable; thus many customers would be secured who might other. 
wise be beyond the benefits held out. If the supply authority is 
not available for interior wiring work, satisfactory arrangements 


. might be made with several electrical cbntractors on & common 


basis, whereby the latter would add, say, 10 per cent. for interest, 
and the expense of carrying the account, to the lighting bills, the 
lighting authority guaranteeing the contractor against loss of 
capital. As the cost of the average installations will not be 
heavy, probably not more than £20, the percentage added will 


lay no great burden on the customer. 


A number of central stations about the country have in effect an 
arrangement whereby a certain number of outlets in a house which 
the station staff wires is installed at or below cost, but proposi- 
tions of this nature must be governed entirely by local conditions, 
and ought to be carefully considered. In one particular city 
where the lighting company installed the first work with its own 
wiring staff, the practice was discontinued because the contractors 
regarded it as a usurpation of their rights, and when asked to 
furnish estimates for wiring the remainder of a house would add 
to the estimate a sum equivalent to the assumed profit they would 
have received on the original work. 

In another city, where the lighting company arranges with the 
electrical contractors to do the work and pays them the difference 
between the amount thecustomers pays and the normal price for 
the installation, the plan has worked out well. 

Ia growing districts it is advisable to maintain agents exclu- 
sively for the old-house business, averaging one man to about 
50,000 to 100,000 population, in accordance with the rapidity with 
which the town is increasing. Of course, it is essential to follow 
the building trade, and note estate enterprise, this being carried 
out by the new-house man. Especially necessary it would be to 
keep in touch with architects, contractors, real-estate men and 
solicitors, as well as constructive engineers, who might be 
addressed with illustrations of successful residential lighting 
effects, preferably local. One lighting company in a city of about 
100,000 inhabitants adopted a similar plan for its new-house work, 
with the result that, while less than 10 per cent. of the new 
houses built in the city during the first five months of 1905 were 
wired, during the same period of the current year 92 per cent. were 
wired. | i 

There seems to the writer no essential reason why methods 
which are so successful in America should not be equally useful in 
Britain, in spite of the prejudice at the present time existing— 
principally among municipal engineers — against “Yankee 
dodgery.” After all, the consumer on either side of the water 
is a business man and a human being, with a certain number of 
wants and a certain amount of cash wherewith to satisfy them. 

he company or corporation which manages to get after that man 
and convince him that he really won’t be happy till he has 
electricity, is probably doing itself much more good by adopting 
American methods than if it assumed a lofty and statuesque appear- 
ance of indifference to the huckstering trade” of getting small 
consumers. | 


EXPERIMENTS ON SOLDERING.* 


A Contribution to the Testing of Materials, by ADOLF LIPPMANN, 
Cologne. 


(Concluded from page 590.) 


We shall now discuss the testing of soldering materials by 
“ electrical methods." 

The soft solders usually used in electrical installation practice 
consist of equal portions of tin and lead, often with an addition of 
bismuth. This alloy—as will be shown later—in contrast to the 
ordinary copper conductor has a specific resistance about ten times 
as high, so that without anything further it cannot be expected that 
soldered connections will conduct better than equally long pieces of 
wire. Considering, however, the great increase in crose-section 
which is necessitated in making soldered joints in order to secure 
sufficient mechanical strength, the soldered portions in practice 
conduct, as а rule, better than an unsoldered piece of wire of equal 
length. (Cp. Mitteilungen des Kölner Bezirksverein Deutscher 
Ingenieure, Heft 2, 1907, p. 6.) 

The resistance of a soldered joint will, however, not only be 
influenced by the increase of cross-section, but will also be very 
considerably affected by the manner in which the joint is made. 
It will not be a matter of indifference, in view of the very different 
conductivities of the copper and of the solder, whether the 
contact is formed by the bare wires touching one another, whereby 
the solder will assume the rôle of a protecting sleeve for 
ensuring contact; or whether the solder enters in between the 
pieces of wire to be joined and so forms the connection. 

From a comparison of the conductivity of joints soldered with 
different soldering materials, information as to the quality of the 
solder can, therefore, only be obtained by simultaneously 
taking full account of the part played by the above influences on 
the variations of resistance of the joint. In making, therefore, 
& comparative examination of the soldered connections com- 
monly occurring in practice (twisted and bound soldered joints), 
it is at least mecessary to determine the resistances of the 
joints before soldering. It will then be seen that the cross- 
sectional increase due to the binding together of two wires 


* From the Zlektrotechnische Zeitschrift. 
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produces a noticeable diminution of resistance, so that the influ- 
ence of the soldering appears to be less than would be the case were 
this prelimi measurement omitted. For experimental pur- 
poses, however, it would be better to prepare joints which, although 
unusual in ordinary practice, would enable one to a certain extent to 
exclude disturbing and not easily controllable influences. With 
this consideration in view, the following method of experiment 


was selected. As the expected differences would be measured. 


Еа. 5. 


microhms, a method of connection was required in which 
the contact resistances of the connecting terminals could be 
eliminated. Further, in view of the order of magnitude of the 
differences, the influence of thermo-electric currents must not be 
lost sight of. 

A Siemens & Halske double-dial resistance bridge connected on 
the Thomson method with two sets of dial resistances, each of 
9 x 01,9 x 1, 9 x 10, 9 x 100 ohms, and two proportional arms, 
each having resistances of 10, 50 and 100 ohms, was used. In 
conjunction with four standard resistances (of 0°1, 0:01, 0'001 and 
0:0001 ohm) measurements could be made with the bridge from 
2 x 10-7! to 1 x 10 ohm with an accuracy within 01 per 
cent. With the connections as shown in figs. 5 and 6, the highest 
sensibility of the bridge is attained for tbe smallest testing 
currents. 

The galvanometer was а Deprez d’Arsonval reflecting instrument 
made by the same firm. (Resistance of moving system 150 ohms; 
1 mm. deflection with the scale at a distance of 1 metre, about equal 
to 25 x 10:1.) The vertical scale was illuminated by means of a 
glow lamp, and a very sharp spot of light could be obtained and 
good readings taken, even in an undarkened room. For zero methods 
the accuracy of the reading is fully sufticient. The resistance and 
standard were connected together and to the bridge by means of 
thick wires and links, the resistance of which can be neglected. 
During the measurement the standard and resistance x were 
immersed in petroleum, so that the temperature could be checked 
with thermometers calibrated to a tenth of a degree. Higher 
temperatures for the determination of the temperature-coefficients 
were reached by agitating the bath with a burning tubular glow 
lemp. 

To exclude thermo-electric effects the measurements were made 
with the current applied. An accumulator supplied the current, 
which was checked by a Siemens milli-voltmeter and ammeter with 
shunt and was reduced until during the time of the experiment 


no further heating of the resistance was observable. As the 


spot was affected but little by regulating to the last ten places, a 
zero adjuetment was not made, but one for current reversal; and 
as the reading the values were taken which lay between the clearly 
defined reversals of the spot. 

In the first place the following values were obtained for the tin 
solder and copper used in the subsequent tests :— 


Tin solder (50/50) :— 


Specific resistance at 15° C. = 01779 ohm per sq. mm. per metre. 
Conductivity = 562 

Copper (dynamo wire) :— 

Specific resistance at 15° C. = . 0°0175 T T j 
Conductivity = 5714 


Ratio of copper resistance ; 
to resistance of solder = 1:102. 


For the determination of the specific resistance of the solder, 
ten pieces of tin-solder wire of as uniform diameter as possible 
were selected and cut into lengths of 50 and 250 mm. (mean 
diameter from micrometer measurements = 2°12 mm.). 

To evaluate the resistance at 15° C. the temperature-coefficient 
of the metal solder was determined between 14:2* C. and 22°6° C. 
from the equation— 

_ 1 we wy 
wy ` ty = ty’ 
from which a = 0:0061. As in the following tests it was throughout 
a question of comparative values, all measurements were undertaken 
at approximately equal temperatures (16°2° C. to 16°4° C.), which 
was satisfactorily accomplished by using covered petroleum baths. 
Fig. 7 shows the clamping device constructed by the author 
for holding small resistance wires and short test lengths, with which 
good results were obtained. For the tests in question attachments 
were used with fixed test lengths of 50 and 250 mm. As with well- 
made screws the test-lengths can be accurately checked to less than 


0'2 mm., one can easily convince oneself by calculation that the 
errors due to the attachment can be neglected. By repeatedly 
reversing the same test-piece, differences were obtained less than 
0°4 microhm. 

Three series of tests were carried out. 


SERIES No. I. 


Copper wire (so-called dynamo wire) 2:45 mm. in diameter was 
cut into 100-mm. lengths, with which the following samples were 
prepared: 

Sample 0: Undivided wire; 

Samples 1 and 2: Butted and soldered ; 

Samples 3 and 4: Scarfed and soldered ; | 

Samples 5 and 6: Wires placed over one another for a length of 
5 mm.and eoldered ; 

Sample 5: The wires were strongly pressed together in the vice 
and soldered, so that the contact was at the surface of the copper. 

Sample 6: Soldered on chalk, i.c., the ends of the wires were 
placed in channels made in the surface of the chalk, so that solder 
could run between the wires ; 

Samples 7 and 8: Wires put over one another for a length of 
10 mm. and soldered. 

Sample 7 was treated like 5 and sample 8 like 6. 

The soldering was carried out with Fludor by means of a soldering 
iron. The measurements in I were made with a standard resist- 
ance box of 0:01 ohm absolute value (temperature-coefficient = — 
0:000002) ; in the control tests in II the unknown resistance was 
interchanged with the standard, so that the values of the resistance 
could be read direct in tenths of a microhm on the bridge. The 
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control measurements were carried out with the standard 0`0001 
ohm absolute value (temperature-coefficient = + 0°000005). The 
testing current was 3 amperes. 

The two sets of measurements showed throughout a satisfactory 
agreement. For instance, for Sample 8 in Test I the bridge reading 
was 526°9. This gives a resistance 

P 10 1 
х == — -e = . .-. = 189779 x 10-5 ohm; 
s О à 2209 100 
the confirmatory measurement with the interchanged standard 
was— 


r= ° Ne= 9 10 = 1897 x 10-5 ohm. 
P 10* 


The following table gives the values obtained in microhms :— 


Difference 


in comparison 

Measurements. with 

Sample А А Mean. Sample 0. 

No. Microhms. Microhms. Microhms. Microhms 

Ü 187:6 187:3 187:5 0 

1 193:0 192:6 192:8 + 53 
2 194:5 195:2 194'8 + 73 
3 199:2 200°5 199:8 + 12:3 
4 191:5 190:8 1911 + 36 
5 1907 1904 190:5 + 29 
6 191:0 191:2 1911 + 36 
7 179 2 1787 1789 — 86 
8 189:8 1897 1897 + 23 


The assertions previously made are thus confirmed by the test. 
Samples 1 to 4, in which a soldered joint was made without any 
increase of the cross-section, give throughout a higher resistance. 
The influence of the nature of the soldering is clearly shown witb 
Samples 7 and 8. The bare wire contact established with Sample 7 
produces a diminution of the resistance of about 8 microhms, 
whereas the solder which got between the wires in Sample 8 
raised the resistance by about 2 microhms, in round figures. 


SERIES No. II. 


With the same kind of wire similar joints were made with six 
different soldering materials, with the wires overlapping one another 
for exactly 10 mm. The wires were laid over one another, pressed 
together in the hand-vice and soldered with a soldering iron. The 
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measurements were made in the same way as in series I, with a test 
length of 50 mm. (Sample 0 = unsoldered wire.) 


Difference 
Mean of in COD COR 

measurements witb 

Sample I and II. Sample 0. 

No. Flux. Microhms. Microhms. 

O Undivided wire T 187:5 0 

1 Fludor... "o Vid 175°0 —12°5 
2 Tinol ... iss pes 175:8 —11°7 
3 Lotan ... e 5: 177:7 — 9:8 
4 Zinc chloride... s 176˙9 —10:6 
5 Вбеагіпе ; 10 1784 — 91 
6 Resin .. T 328 178:6 — 89 


A diminution of the resistance of the joint thus occurs with all 
the soldering materials used. Having regard to the possible 


, errors of measurement (up to about 1 microhm) reliable conclu- 


sions as to the quality of the soldering material cannot be drawn 
from the observed differences. 


бивюв No. III. 


Determination of the order of magnitude of the alteration of 
resistance of soldered joints usually occurring in practice. 


Fia. 7. 


In the same way as in Series I and II, the resistance of a piece 
of wire 250 mm. in length and 3:57 mm. in diameter (nominally 
10 sq. mm.) was first determined; with this kind of wire an 
ordinary twisted soldered joint and a bound soldered joint were 
made. The joints were measured both before and after the solder- 


ing (see fig. 7). 


Difference 
Mean from in comparison 

1 Measurements with 

Sample I and II Sample 0. 

No Type of joint. å Microhms. Microhms. 
0 Unsoldered wire oe 4422 0 
la Bound joint, unsoldered 4011 —411 
15 Bound joint, soldered... 3292 —113°0 
24 Twisted joint, unsoldered · 366°0 —762 
2в Twisted joint, soldered ... 348˙5 —93˙7 


The test shows that the requirement that a wire joint should 
on no account produce an increase of the resistance, is ful- 
filled by the increased cross-section resulting from the binding 
together of the wires. With reference to the portion of the 
decrease in resistance to be' attributed to the soldering, the two 
joints behave very unequally. Whereas with the bound soldered 
joints nearly two-thirds of the total reduction of resistance can be 
ascribed to the soldering, for the twisted soldered joint this only 
amounts to about two-ninths. 

If, as in test series No. II, one were to form a soldered con- 
nection of two wires by simply placing the two ends of the wires. 
over one another, the current would have to traverse a cross-section 
of solder equal to the diameter of the wire by the length of the 
overlap, on the supposition that the two wires were separated by 
the solder which flowed between them. In consideration of the 
ten times lower conductivity of the ordinary solder, for the case 
that no increase of resistance of the soldered piece should 
occur, one would have the conditional equation 


ËT 10 dl. 
4 


One can, therefore, say that the above-mentioned condition will 
be fulfilled when an actual soldered connection is obtained of 
а length equal to about ten times the diameter of the wire. With 
small cross-sections (1:5 and 2:5 sq. mm.) this requirement is easily 
fulfilled while using but à small quantity of solder. On the other 
hand, especially in jointing heavy copper bus- bars with solder, one 
would in certain cases be compelled to select thicker layers than 
are generally used in consideration of the considerably lower 
conductivity of the solder. 

As reg the application of the preceding measurements to the 
comparison of the quality of different soldering materials, it can 
certainly be maintained that with less sensitive methods in which 


especially the contact resistances at the binding terminals may 


amount to the order of magnitude of the measured differences 
—e.g., with the method based on Ohm's law—it can at most be 
laid down that the one or other soldered portion has a lower 
resistance than the undivided piece of wire of equal length; a 
more definite decision as to the quality of the applied soldering 
material will not, however, be arrived at, in consequence of the 
difficulty in satisfactorily separating the influences mentioned. 
Eyen the previously described sensitive method with the Thomson 
connection is not perfect as shown. For making comparisons, 
in addition to the electrical measurements, accurate weighings 
would also have to be carried out to determine the weight of 
solder used in each case. 

Anotber way of conducting the experiment would be to pass 
heavy currents through the soldered portions until the solder began 
to soften and the joint to melt through, on the assumption that the 
local heating at the joint by the passage of the current will be, to a 
certain extent, dependent on the magnitude of the contact resist- 
ance. 

In the experiments which were carried out on this basis, it was 
firat necessary to determine what current-overload, wires con- 
nected only by solder would actually carry. In order that the wires 
might be held together by the solder only, abnormal joints were 


Ета. 8. 


made throughout by placing the wires together and covering them 
to a thickness of 5 mm. and 10 mm. (see fig. 8). The soldered 
samples were placed in a Bergmann insulated tube (11 mm. 
clear width) having a box in the centre, so that the soldered part 
lay quite free in the middle of the box. The temperature of 
the interior of the box could be observed with the aid ofa 
thermometer passing through & cork in the cover. The wires 
were held lightly stretched, so that they must at once separate on 
the softening of the solder. 

Standard india-rubber-covered wire having a cross-section of 
1°5 sq. mm. was employed. 


PRELIMINARY EXPERIMENT. 


Soldered portion, soldered with Fludor, with a layer 10 mm. 
thick. Load: 40 amperes = four times the permissible current for 
the cross-section. After 50 minutes the india-rabber began to 
smoke ; the insulation was destroyed. After 100 minutes traces of 
softening began to appear, when the experiment was stopped. 


First Set OF EXPERIMENTS. 


Soldered joints with 5-mm. layers soldered with different 
materials. Load: 20 amperes = double the permissible current. 

The different soldered joints all carried the load for 16 minutes, 
i.e., eight times as long as the possible working overload (for 


. fuses, as is well known, blow after two minutes with double the 


permissible current) without showing any signs of softening. 


SECOND SET oF EXPERIMENTS. 


Six soldered joints with 5-mm. layers; materials, Tinol and 
Fludor. Loaded with 40 amperes until rupture. 

By weighing the wires both before and after the soldering, the 
weight of solder was determined. The time of melting was 
observed with a chronograph. 


RESULTS. 
Weight Time 
Sample of solder. of melting. 
No. Material. Gm. 8с. 
1 Tinol paste 50/50 0:019 90 
2 Tinol paste 50/50 0:019 75 
3 Tinol stick 0:041 84 
4 Tinol stick 0:025 105 
5 Fludor paste 0:025 120 
6 Fludor tin solder . 0:007 80 


Whereas in this series of tests the soldering was carried out by 
же уен агаи ointer with every care, the following samples were 
quickly soldered without any precautions. 


— ee M 
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THIRD SERIES. Loa p, 56 AMPBBES. 


Sample Material. order: о: 
d | Өт. Вес. 
1 . Acid and tin solder... 0:081 69 
2 Resin and tin solder 0'042 74 

3 Tinol stick ... a 0:043 79:5 
4 Tinol paste ... 0:085 66 
5 Fludor tin solder 0:074 90 
6 Fludor tin solder 0:035 74 
7 5 w 0:065 188 

8 М И . . . 0:055 89 ·5 
9 Fludor paste and t in 0˙022 94 


The tests show, in the first place, that well-made soldered joints 
can carry considerable overloads. Thur the objection which 
Weber, in his explanations of the Society’s Rules (Erläuterungen 
zu den Verbandsvorschriften, 1906, p. 52, Remarks 6), expresses 
“that in the endeavour to simplify soldering, it should not be 
forgotten that metal solders with far too low a melting point 
can become soft by the heating which arises in ordinary working, 
&., do not apply, at any rate for the soldering materials investi- 
gated here. Oncomparing the times of melting and the weights of 
solder used, in conjunction with one’s own observations of solder- 
ing, one can certainly draw from the results conclusions as to the 
quality of the soldering material. The fact that, for example, 
with an amount of solder of only 7 milligrammes, it was possible 
to make a reliable joint, without doubt, should be in favour of a 
flux. 

I cannot omit to express my opinion that ‘electrical " tests are 
hardly to be recommended for the practical requirements of a test 
on soldering materials, owing to the large expenditure of time and 
care involved. 

Meanwhile, I believe that for practical purposes the following 
series of tests will give sufficient information :— 

1. Test for the amount of organic and mineral acids contained in 
the flux. 

2. Test for the amount of corrosion of the metal. 

3. Determination of the efficiency by means of mechanical tests 
of strength. 

For a complete representation there still remain the practical 
tests, i.c., it is necessary to make different kinds of soldered joints 
in order to form an opinion as to how far the process of soldering is 
simplifled by the use of one or other soldering composition. 

The overload tests and the mechanical teste for strength were 
conducted in the laboratories of the Königliche Maschinenbauschule, 
and the resistance measurements in my own private laboratory. 

In conclusion, it remains for me to express my thanks to 
Messrs. Classen & Co., Berlin, to whose initiative this work is due, 
for kindly permitting me to publish the results of an investigation 
carried out on their behalf. 


PROCEEDINGS OF INSTITUTIONS. 


Train Lighting. 
By C. M. Dowsz, Stud. I.E.E. 


Ix February last a paper was read by Мв. C. M. DowsE before the 
Students’ Section of the INSTITUTION OF ELECTRICAL ENGINEERS, 
which contained muck interesting matter relating to the lighting 
of trains by oil, gas and electricity. Commencing with а statement 
of the essential features of an ideal lighting eystem, the whole of 
which are not fulfilled by any existing system, the author says that 
even candles are still in use on some Russian lines, and they were used 
in Germany until the year 1900. Colza and olive oil, in spite of 
their inefficiency and dirty nature, have not yet disappeared from 


British railways. Oil-gas is widely used, com into receivers 
at a pressure of 150 lb. per sq. in., and recently incandescent gas 


mantles of the inverted type have been adopted. In 1905 it was 
reported that of 160,000 coaches in use on European railways, 58 
per cent. were lighted by gas, 36 per cent. by oil, and only 6 per 
ce^t. by electricity. 
coaches are lighted with oil-gas. 

A fairly good light is given by gas, which is also reliable and 
cheap; but the records of railway accidents show that it adds а 
grave risk of fire to the horrors of these, and Lieut.-Col. Donop, 
Board of Trade Inspector, has strongly recommended the substitu- 
tion of electricity for gas. The development of electric lighting, 
however, is retarded by the increased first cost, lack of standardisa- 
tion, and the indifference of the public. 

The demands of railway officials are somewhat unreasonable. 
They aek for a means of sufficiently and safely lighting a carriage, 
such that complete independence may be obtained, and the coaches 
may be ready to run anywhere at any time. Gas lighting cannot 
comply with these stipulations, and apart from the question of 
safety, the reservoirs must be refilled in sidings, and the trains 
be withdrawn temporarily for this purpose. Accumulators, with a 
dynamo to take up the load and keep the cells charged, seem to be 
the most promising scheme. It is difficult, however, to maintain 
the insulation of the cells perfect, and the plates may sulphate if 
allowed to stand when discharged. On the Great Northern Rail- 
way of Ireland all the passenger coaches are so fitted, on the Stone 
system; breakdowns occur chiefly through the accumulators, there 
being a leakage current across the lid of a cell which corrodes the 
lead lug, and the lead lining of the box being perforated by 
splashed acid. Adequate inspection would overcome these troubles. 
Again, batteries may by faulty regulation be overcharged, or dis- 


In America more than 60 per cent. of the 


charged by short runs and long rests. On the North Staffordshire 
line (Stone system) the engineer reports that the voltage of the 
cella is well maintained on main line trains, which have long runs 
and but few stops, but on local short runs with many stops, the 
discharge to the lamps in the winter months is so great that the 
P.D. becomes low. The care and constant attention needed for the 
satisfactory maintenance of a stationary battery must be redoubled 
when the battery is subjected to alternate charge and discharge at 
rapidly varying rates, and to the ill-treatment it must undergo 
from its position on а jolting carriage. 

With a simple battery of cells in each guard's van, all the 
difficulty of regulation disappears, and the cells may be inspected 
with ease; but this method will never be universally adopted, 
because ali possibility of independence is sacrificed. It is in use 
on the East and West Junction and Stratford-on-Avon Railway ; 
the engineer reporta that the lamps are of 10 с.р., and are supplied 
from Chloride cells in the brake van at 30 volts. The cells are 
removed every day for recharging. The chief troubles are bad 
connections and buckled plates. On this system electric light 
has been found cheaper, cleaner and more easily manipulated. 

The fact that in 1901 more than half the electrically lighted 
trains in Germany used this system, proves that under certain cir- 
cumstances it can give satisfaction. In France, the Chemin de Fer 
du Nord has used the system, batteries of 12 cells being fitted to 72 
carriages, and the cells charged in place. The positive sections 
lasted two years and the negatives five years. The average number 
of failures was three a month. Lighter batteries could have been 
employed, especially if high-efficiency lamps had been substituted 
for the 4-watt lamps used. It is not advisable, however, to reduce 
the weight of the cells for a given output, on account of the loss of 
strength. 

The plates should be arranged longitudinally, and a thick lining 
of flannel or cloth should be used to protect them from being 
thrown violently against the sides of the box. The boxes should 
be of wood lined with lead, and as deep as possible, with good 
ventilation in the covers. For combination systems moderately 
stout formed plates are recommended, or plates of the Chloride 
type, these being better able to endure large variable discharge 
rates than pasted plates. The Chloride Co. has brought out a new 
cell specially adapted for train lighting, the positives consisting of 
antimonial lead with the usual circular holes, into which are 
forced ooils of corrugated lead tape, and the negatives being made 
in halves, riveted together and filled with active material. 
Specially-prepared grooved wood separators are placed between 
the plates, making the whole cell practically a solid mass. 

In combination systems, the dynamo may be fixed on the engine 
and the cells in boxes under each coach; or the dynamos may be 
in the guard’s van; or each coach may be equipped with a dynamo 
and battery. The last-named method appears to be the most suit- 
able for modern railway traffic. ' 

The first system has been employed on the Prussian State Rail- 
ways, the dynamo being driven by a De Laval turbine. It has 
also been tried in America, but has gradually been displaced by 
other arrangements. The Great Northern Railway Co. has used, 
on 99 out of 177 coaches lighted by electricity, a system com- 
prising a dynamo and cells in the brake van, for some years past. 

Mr. Dowse then proceeds to discuss in detail several systems in 
which each coach is independently equipped, remarking that for 
such the first requisite is robust construction, to which must be 
added reliability and simplicity. The systems chiefly in use on 
British railways are the Stone, the Leitner-Lucas, and the Vickers- 
Hall, the first-named being most widely employed, thanks, partly, 
to its simplicity, and partly to its having been for many years the 
only system available. 

In conclusion, the author compares gas and electric lighting on 
the bases of general convenience; cost of installation, consumption 
and maintenance; and distribution. It is shown that electric 
lighting is superior to gas lighting, by reason of its greater flexi- 
bility, safety, economy, ease in manipulation, reliability, cleanli- 
ness and steadiness. 

On the other hand, the equipment for gas costs less than one-third 
as much as the Stone system, which is the simplest and cheapest of 
the self-contained electric systems. To the cost of the gas installa- 
tion, however, must be added the cost of the works for the 
generation of the gas and the cost of transporting in reservoirs, 
extra sidings, &c. The depreciation on dynamos is about 12 per 
cent. ; on batteries, 15 per cent. ; and on gas plant about 7 per cent. 


A double battery of 24 cells, of 150 a.m. capacity, costs from £25 


to £40. 

The average cost of oil-gas lighting is 003d. per candle-hour. 
The North Staffordshire Railway finds that a 5-c.P. glow lamp costs 
13s. 4d. per annum, and assuming that the lamp burns 360 days for 
five hours a day, the cost per candle-hour ів 0°018d. The Great 
Northern Railway of Ireland has 375 coaches fitted with electric 
light, costing £6 per coach per annum, exclusive of capital charges. 
Assuming a total of 80 с.р. in use for 360 days of five hours each, 
the cost per candle-hour ів 0:010. The Great Northern of Scotland 
Railway has 98 carriages equipped with the Btone system, costing, 
without depreciation, £11 10s. per coach per annum. The cost for 
gas is given as £5 10s. The North British Railway gives 7s. 6d. as 
the annual coat of опе 8-с.р. lamp, equivalent to 0°006d. per candle- 
hour. One firm offers to keep its apparatus in order for £5 per 
annum, and with depreciation on the equipment this means about 


# 


£10 per coach per annum ; as one of these coaches has lamps giving . 


a total of 200 C. ., this brings the cost to 0°007d. per candle-hour. 
The variation in these figures shows the hopelessness of attempting 
to fix an exact cost, but, at any rate, they show that electric lighting 
is at least not more expensive than gas lighting. 

The cost of working with cells alone on the French railways was 
approximately 0:0325d. per candle-hour. 
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On the score of distribution of light, electricity is superior to 
gas. Observations taken with a portable photometer prove this. 

The author concludes that the only satisfactory system is an elec- 
trical one, and the only difficulty is the choice of a system. The 
accumulators constitute the weakest part of all systems. 


The Economic Distribution of Electric Power from 
Blast-Furnaces. 


By В. H. Tuwas, A. M. Inst. C. E. 


(Abstract of Paper read before the IRON AND STEEL INSTITUTE 
aL Vienna, September, 1907.) 


To those who strive for the prevention of waste of fuel and of 
power, and the reduction of the incubus of dead charges on working 
coste, the successful solution of the problem of harnessing electric 
energy for driving heavy rolling-mills is a fact of great economic 
significance. 

Unlike the blast-furnace (which may work steadily on, year in 
and year out, without week-end or other stoppages), the rolling- 
mill may or may not remain steadily employed: a paucity of 
orders may mean the closing down of the mill for weeks, because, 
although pig-iron may be stocked with little or no risk, it is not 
usual to stock mill products which may never be wanted. During 
this non-operating period the blast-furnace gas used for firing the 
steam boilers is set free or blown into the air. This waste of fuel 
may be cut down considerably, if not entirely, by the application 
of the pooling system to be described, which involves the displace- 
ment of steam by gas power. Modern gas power electrification 
methods will set free a great volume of gas which, thermo-dynamic- 
ally converted in a gas engine, will increase the power equivalent 
of such gas by 300 to 400 per cent. 

The basis of this programme is to pool the waste furnace gases 
from al] the furnaces of an iron-making district, independently of 
the ownership of such furnaces. The energy (electrically trans- 
formed) of the different furnaces would be transmitted to a central 
distributing and transforming station, in which the current would 
be transformed to the pressure to satisfy different customers. 

The first call on this power would, of course, be the satisfaction 
of the internal d2mands of the iron and steel works, the balance 
of ро: remaining being available for external distribution over а 
wi 


ide area, the extent of which, owing to the familiarity with and : 


knowledge of the resources and safety of high-pressure transmission 
systems, is being yearly increased. When the author put forward 
the first long-distance electrical transmission project of over 100 
miles in 1892, the line pressure specified was 20,000 volts; to-day, 
transmissions of 250 miles with 88,000 volts pressure are in daily 
service, | 

The pooling programme proposed would be provided by a 
separate and distinctive joint-stock electric power organisation, on 
the lines of the county electric power companies, which sprang 
from the author’s 1892 proposition, with the exception that a 
proportion of the output is preferentially allocated to the satisfac- 
tion of the power demands of the iron and steel works from which 
the gases are drawn. The balance could be transmitted to any 
group of customers whose power demands justified the cost of dis- 
tributing mains and associated transforming stations, but a more 
appropriate field of demand for an all:the-year supply would be 
the satisfaction of the electric energy requirements of the many 
profitable electro-chemical and electro-fusion processes described 
in the author's paper read before this Institute at Glasgow in 1901. 

Included amongst these processes are the production of high-class 
steel from selected scrap, special alloys, such as ferro-silicon and 
ferro-titanium, ferro-chromium, besides the production of carbides 
(silicon and calcium). Some of these processes could take the 
electricity just as supplied, in large or sm p and at any 
moment, so that the levelling-up of the load or the demand could 
be readily effected—obviously an important factor in the economic 
production and sale of electricity. | 

Asan example of the kind of power demands that would be 
found in an average field of industrial operation surrounding iron- 
works, exclusive of the municipal and rural demands for current for 
lighting and tramway power purposes, the following is given to 


represent a German district for which the pooling system was first 


outlined by the author :— 


Electric 
: horse-power. 
For the coal mines in the district ... 1,300 
Chemical (metallurgical) requirements 2,500 
Electro-chemical requirements Vas 5 1,500 
Works and town electric lighting. T 500 


In large districte, the power-driving requirements of the factories 
would provide a demand ruuning into thousands of horse-power. 
The satisfaction of electric transport power requirements is 
becoming an increasing factor both for water and rail transport 
services. Besides removiog the many smoke-stack polluters of the 
atmosphere, the additional profit would increase the stability of 
the iron industry of this country. 

The flexible demand for power which it would be the aim of the 
power organisation to secure would be appropriate for the inter- 


mittent periods of mill idleness, whether temporary or prolonged ; . 


for instance, the sudden release of power for external services at 
the week-end ods of mill idleness (or during longer periods of 
compulsory idleness due to the falling off or cessation of orders) 
would be available for one or other of these flexible power 
demands. ; 

Another and important argument in favour of the pooling policy 


— — 


is the fact that some 4,000 to 5,000 Kw. of energy is the minimum 
demand of mauy of the most desirable of the electro-chemical and 
other operations, so that in a single works, without a drastic 
reorganisation of the plant, it would be impossible to secure this 
output of electric energy ; whereas, by the pooling of the available 
power from several works, this power would be obtained with little 
change from existing conditions. 

The following table gives an impression of the power available 
from several works in a district, without any change of plant and 
operations, to secure the fullest possible economy of the waste gases. 
The works, although in one district, are scattered :— 


Kilowatts available 
for external services. 


District A, one furnace always available 1,490 
District B, two furnaces c as 2,700 
District C, one furnace 1,700 

Total available 5,890 


By the pooling system a minimum total power potential of 
5,890 Kw. is available, and this would justify the setting up of 
electro-chemical and electro-metallurgical apparatus. 

The policy of pooling furnace gases is the basis of an Ant of 
Parliament which received the Royal Assent last year, and applics 
in an area some 400 square miles iu extent, including in the area 
many furnaces belonging to separate firms. 

Supposing it became financially imperative to blow out the 
furnaces, what about tbe supply to the pooling station under these 
circumstances? The author has solved this difficulty by design- 
ing & generator that, harnessed to the furnace gas cleaning 
plant, produces gas of more or less exactly the ‘composition of 
furnace gas. 

The combustible portion of & typical example of this gas is 
chemically constituted as follows :— | 


Carbon monoxide ... T" Jes .. 39024 per cent. 
Marsh gas ... es at к .. 04 , 
Hydrogen - vis s LO ss 


The cos: of this apparatus is small, because the cleaning plant 
and associated gas mains are those installed for the furnace gas. 
Such & generator, of the generating capacity of the pooled gas pro- 
portion from a given furnace, would be available within three 
hours' notice, and the simplicity of the apparatus makes the ques- 
tion of depreciation during standby periods of little or no economic 
importance. The fluid slag from this generator can be readily 
converted into slag wool. This furnace type of gas generator, 
designed by the author, is b:ing adoptad by one of the most 
important Continental iron firms to compensate for the vagaries of 
furnace output, and is also to be used in the above-mentioned. 
Parliamentary proposition. 

Recapitulating the advantages of pooling, it may be said that 
besides facilitating the electrification of the rolling mills by the 
reduction in capital cost of plant, it will secure, in addition to the 
advantages of electrical driving, & substantial increase in the pro- 
portion of the furnace power gas available by the suppression of 
the mill steam boilers. 'The pooling proposition will constitute an 
ideal combine, securing an all-round benefit to the ironmaster and 
the power consumer, and will tend to promote the establishment of 
new electrical industries and thus enlarge the field of demand for 
power; it will financially justify expenditure in apparatus and on 
technical changes to secure the fullest possible economy in the use 
of furnace gas in the works. Of course any available gas from 
associated coke oven plant, subject to certain mixing operations to 
reduce the proportion of hydrocarbon in the combined gases, will 
be available for the pooling station. 


NEW PATENTS APPLIED FOR, 1907. 
Compiled expressly for this journal by W. P. Тномрвох & Co., Electrical Patent 
gents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21,05 4. Improvements in instruments for transmitting and receiving ranges 
or the like.“ C. N. Paun. September 28rd. 

21,089. “Improved ring or nut for securing shades to incandescent electric 
lamp-holders.“ J. Вламкв. September rd. 

21,078. Improvements in and relating to windings of dynamo - electric 
mane Sizmexs Bros. DyNAMO WonRks8, LTD., and M. KLoss. Septem» 
ber i 

21,077. " Improvements in electromotors." С. A. ALLISON. (Н. Behan, 
United States.) September 28rd. (Complete.) 

21,086. Improvements in electric signs and the like.” J. H. GRAHAM and 
A. E. ABRAHAMS. September 23rd. 

21,087. Improvements in diaphragms or tympans for phonographic and 
telephonic apparatus." J.G.Coomss. September 23rd. (Complete.) 

21.104. Magazine fuse for electric light and power circuit.“ P. B. 
FLETOHER. September 28rd. (Complete.) 

21,106. “Improved system of single and multiplex telegraphy.” 8. Eiskw- 
STEIN. September 28rd. í 

21,119. Improvements in electric indicators.“ С. vox Prz. September 
93га. (Complete.) * 

21,127. Improved anti.vibration device for the electric lamps of auto- 
mobiles, carriages, and the like." J. OLDFIELD and R. A. OLDFIELD. 
September rd. 

21,145. “Improvements in and relating to electrical fittings.” 
SHEPPARD. September 24th. 

21,167. Improvements in switches for electric circuits." Е. PIRDSCHUN, 
Beptember 24th. 

21.173. Improvemente in or relating to automatic switches for use іп 
electric circuits.“ SIEMENS Bros. Dynamo Wonxs, LTD. (Siemens Schuckert- 
werke G.m.b.H., Germany.) Beptember 24th. (Complete.) 


E. G. 
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21,174. “ Improvements in or relating to switches, relays, measuring 

instruments, and the like, for use in electric circuits.“ Sıemens Bros. DYNAMO 

pen vin (Siemens Schuckertwerke G.m.b.H., Germany.) September 24th. 
mplete. 


Bom. “Electrico signal system." А, L. Somm. September 24th. (Com. 
plete.) 
21,197. "Improvements in or relating to mountings or fittings for tubular 


incandescent electric lamps.“ D. AsskrsoHn, September 24th. 
21,224. . "Improvements in and in the manufacture of boron and in the 
production of electrio incandescing bodies therefrom." Bnrrian THOMSON- 
oustox Co., тр. (General Eleotrio Co., United States.) September 24th. 
21,225. ‘Improved methods of varying the speed and power factor of asyn- 
chronous motors." ATELIERS THoMsoN-HocsTON. (Anciens Etablissements 
Postel Vinay.) (Date applied for under Patents Act, 1901, Beptember 25th, 1906, 
being date of application in France.) September 24th. (Complete.) 
21,228. ‘‘Improvements connected with trolleys for electric traction.“ 
F. G. Hotmes. September 25th. | 


21,248. “ New or improved cleat for wiring electric and telephone wires.“ 


R. U. СасіквнАМК. September 25th. 

21,252. System for wireless telegrapby and telephony." L. Масне, 
September 25th. (Complete.) | 

21, 55. Improvements in or relating to electrical fuses or cut-outs.’ 
E. J. CoLLER. September 25th. 

91,271. "Improvements in apparatus for measuring electrical resistance.“ 


EVERSHED & ViGNOLES, LTD., and 8. EversHep. September 26th. 


21,278. “Improvements in and relating to magneto-electric machines for 
ignition purposes.“ С. A. VANDERVELL and F. I. Horrman. September 25th. 

21,299. “System of directed wireless telegraphy.” Е. BELLINI aud A. Tosi, 
September 25th. (Complete.) 

21,807. “ Improvements in filament supports for electric incandescent 
lamps.“ Brirish THomson-Hovuston Co., LTD. (General Electric Co., United 
States.) September 25th. 


21,908. Improvements in and relating to switch mechanism.“ ALLGEMEINE 
ELEKTRICITAT8-GESELLSCHAFT. (Date applied for under Patents Act, 1901, Sep- 
tember 26th, 1906, being date of application in Germany.) September 25th. 
(Complete.) 

21,832. ‘‘ Improvements in or relating to electrically-heated apparatus.“ 
W. Н. WELcH, and Н. Frost & Co., Lro. September 26th. 

21,886. “Improvements in and relating to electric plugs and sockets.“ 
CHALMERS and W. A. Ковквтвох. September 96th. 

21,841. Improved globe or shade-holder for inverted incandescent and other 
gas lights and for electric lights." THE BIRMINGHAM LAMP AND GAS-FITTINGS 
Co., LTD., and А. E. Davies. September 26th. 


21,9883. Improvements іп or in connection with the control of electric 


J. C. 


motors." J. 8. RAwonTH and А. B. RaAwoRTH. September 26th. 
21,889. ''Sparking plug for explosion engines.“ Н. BxNoisT. (Date applied 
for under Patents Act, 1901, September 29th, 1906, being date of application 


in France.) September 26th. (Complete.) | 

21,06. Improvements in combined electric and percussion primers for 
ordnanoe." В. A. DE CASTILHO, September 26th. 

21,407. Improved brush-holdet for dynamo-electric machines." 
Garratt. September 96th. 

21,408. Improved detector for wireless telegraphy.” W. P. THOMPSON’ 
(Gee: ш drahtlose Telegrapbie m.b.H., Germany.) September 26th. (Com: 
plete. 


A. J. 


21,414. "Improvements in electrical transmitting apparatus for controlling. 


the sighting of guns.“ 

21,488. 
27th. 

21,460. Wd Ho emen in armature windings.” 81zmzNs Bros. DYNAMO 
Works, LTD., C. ALTMANN and W. Lav. September 27th. (Complete.) 

21,467. "Improvements in or relating to electricity meters." ELEKTRIZITATS 
Akr.-G xs. VORM ScHUCKERT & Co. (Date applied for under Patents Act, 1901, 
October 8rd, 1906, being date of application in Germany.) September 27th. 
(Complete.) 

21,475. ''Improved electric battery, also applicable for the manufacture of 
sulphuric acid." L. P. Basser. (Date applied for under Patents Act, 1901, 
October 2nd, 1906, being date of application in France.) September 27th. 
(Complete.) 

91,476. “Improved manufacture of incandescent elebtric lamps having 
metal filaments." A. G. Віохам. (Siemens & Halske Akt Ges., Germany.) 
Beptember 27th. (Complete.) 

21,478. “ Holders for carbons of are lamps.“ Н. AsHTON. September 27th. 

21,498. “Improvements in and relating to repulsion motors." О, MikTENS 
and R. TREcHcINsKI. September 27th. - Р 

21,507. ** New or improved electrical stop motion for engines." J. E. SwkET 
and A. Н. Waite. September 28th. 


A. T. Dawson and G. T. BuckHam. September 26th. 
‘Suspenders for electrical conductors.” W. E. Gar. September 


91,510. ‘‘ Improvements in or connected with electrio switches." I. VLASTO, 
T. CLARK and W. Watson. September 28th. 

21,516. '*Automatic switch for electrical transformers." Р. Goop. Sep- 
tember 28th. 

21.581. Improved eiectrical telegraphic and mechanical transmitter.“ 
W. Hamitton. September 28th. 


L. MAlchk. 


21,585. “ пиро еен in and relating to electric transformers." 
or under Patents Act, 1901, December 6th, 1906, being date of 


(Date applied 


applioation in France. September 28th. (Complete.) 
21,597. “New or improved pole for operating the trolley arms of electric 
tramcars and like vehicles.” ‚ WEBSTER. September 28th. 


21.544. Improvements in and relating to internal combustion engines." 
А. P. Cairns and T. W. Cairns. September 28th. i 


21,551. “Improvements in control systems for electrically-propelled 
vehicles." W. Cooper. (Date applied for under Patents Act, 1901, October 
8rd, 1906, being date of application in United States.) September 28th. - 
(Complete.) ; | 

21,569. “Improvements in or connected with telephone receivers)" E. 
DvRAND. September 28th. E 

21,5741. Improvements in induction coils for generating high-tension 
current." W. P. THompson. (Polyphos-Elektrizitate G.m.b.H.. Germany.) 
September 28th. 

21,579. “ Improvements in and rela to wireless tranmission ої electric 


emanations.” . G. MarrHkws. September th. 

21,584. Improvements in dynamo-electric machines." J. Воккк. (Date 
applied for under Patents Act, 1901, February 4th, 1907, being date of appli. 
cation in United States.) September 28th. (Complete.) 

21,588. “ Improvements in or relating to electric controllers for railway 
service and the like." T. von ZWEIGBEROK. September 28th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these 


Hn On be obteined of Messrs. W. P. 
Тномрвои & Co., 829, High Holborn, W. O., and at Liverpool price, post 


free, 9d. (in stamps). 


1908. 
CONDUCTIVE FILAMENTS FOR USE IN ELECTRIC LAMPS OR OTHER APPARATUS. The 
British Thomson-Houston Co., Ltd. (General Electric Co., U.S.) 13,748. 


August 21st. 


ELECTRIC DRIVING ATTACHMENT FOR ADDING MACHINES. A.J. Boult. (Burroughs 
Adding Machine Co., U.8.) 18,638. August 20th. 


PREPAYMENT ATTACHMENTS FOR ELECTRICITY METERS. 
August 90th. 


SUPPORTS FOR METALLIC FILAMENTS FOR ELECTRIC INCANDESCENT LAMPS. А. 


E. Peacock. 18,568. 


Lederer. 18,812. August 22nd. 
ALTERNATING CURRENT DvNAMO-ELECTRIC MACHINERY. A. Scherbius. 18,817. 
August 23nd. К 
ELECTRIC INCANDESCENT Lamps. А. Lederer. 18,876. August 28rd. 
ELECTRODES AND SEPARATORS FOR SECONDARY BATTERIES. H. Е. Joel. 18,896. 


August 28rd. 


ELECTRIC IGNITION ron EXPLOSION ENGINES. A. J. Boult. (L. de Loma, France.) 
19,087. August 25th. 

SysTEMs or ELECTRICAL DISTRIBUTION IN WHICH VAPOUR ELECTRIC DEVICES ARE 
EMPLOYED. P. H. Thomas. 19,461. August 81st. (Date applied for under 
International Convention, September Ist, 1905.) 

JuNcTION-Boxgs For ELEOTRIC CABLES. W. T. Henley's Telegraph Works Co. 
and W. H. Nichols. 21,167. September th. 

MANUPAOTURE or ELECTRIC Сомхоостовв or Rerractory Mx TAL. The British 
Thomson-Houston Co., Ltd. (General Electric Co., U.S.) 91,611. Bep- 
tember 29th. 

MANUFACTURE OF FILAMENTS ров INCANDESCENCE ELECTRIC Lamps. J. Y. John- 
son. (Dr. Hollefreund & Co., Germany.) 21,654. October 3lst. 

ELECTRIC WaRMING Devices. R. Е. Laffoon. 22,716. October 18th. 

ELECTRICAL CONNECTORS, MORE ESPECIALLY OF THE TYPE USED FOR BONDING 
RaiLs. The British Thomson-Houston Co., Ltd. (General Electric Co., U.8.) 
22,717. October 13th. 

ELECTROSTATIC VoLTMETERS, E.J. Murphy and Kelvin & James White, Ltd. 
26,181. November 19th. : 

DEVICE For ELIMINATING INTERFERENCE BETWEEN TELEPHONIC AND TELEGRAPHIC 
ов Low FREQUENCY CURRENTS TRANSMITTED SIMULTANEOUSLY OVER THE 
SAME Linge, C. Duo. 27,817. November 30th. | 

POINTS ов SWITCHES FoR ELECTRIC TRAMWAYS WORKING UPON THE SLOT CONDUIT 
System, М. О. Spicknall and J. G. White & Co., Ltd. 27,728. December 5th. 

ELECTRICAL IGNITION Devices FOR INTERNAL COMBUSTION ENGINES. A. R. 
Bellamy. 29,060. December 90th. 

ELECTRIC SwiTOHES. British Thomson-Houston Co. 
United States.) 16,602. July 23rd. 


Arc LaMPs. R. P. Myers. 17,077. July 28th. 


ALTERNATING ELECTRIC CURRENT MOTORS AND SysTEMS OF OPERATING АМ 
CONTROLLING Same. British Thomson-Houston Co. (General Electric Co., 
United States.) 18,956. August 24th. 

ELECTRIC AuroMosiLes. J. W. Mackenzie. 
18,976. August 24th. 


CIRCUIT PROTECTING Devices. British Thomson-Houston Co. 
tric Co., United States.) 19,285. August 28th. 


(General Electric Co., 


(United States Motor Vehicle Co.) 


(General Elec- 


M 33 W. J. L. Sandy and H. T. Middleton. 19,623. Septem- 

r 8rd. А 

Primary BATTERIES. Н. Sefton-Jones. (Decker Electrical Manufacturing Со.) 
19,951. September 7th. ‹ 

GarvaNic BATTERIES, H.Sefton-Jones. (Decker Electrical Manufacturing Co.) 
19,9510. September 7th. (Date applied for under Rule 5, Patents Rules 


1905, September 7th, 1906.) 


AUTOMATICALLY OPERATING TELEGRAPHIC MECHANISM FOR TRANSMITTING PRE- 
DETERMINED MESSAGES, PARTICULARLY APPLICABLE FOR FIRE ALARM 
APPARATUS. C. Smith. 21,069. September 22nd. 

Joints BETWEEN ELECTRIC CONDUCTORS, ESPECIALLY APPLICABLE TO JOINTS FOR 
ELECTRIC INCANDESCENT LAMP Conpuctors. British Thomson-Houston Co. 
(General Electric Co., United States.) 21,506. September 28th. 

PROCESS FOR ELECTRICALLY WELDING THE LONGITUDINAL JOINTS OF TUBULAR 
OBJECTS, SUCH AS BOILER SHELLS, TUBES, PIPES AND THE LIKE. E. Bier. 
28,269. October 20th. 

CONTROLLERS ов Cur-Ours FOR ELECTRICAL CIRCUITS, 
Ferranti, Ltd. 24,208. October 80th. 

ELECTRIO TRANSFORMERS. British Thomson-Houston Co. 
Co., United States.) 24,887. October 818%. 

FLAME Arc Lamps, C. E. G. Gilbert. 24,076. November 2nd. 

Conpuit FITTINGS ron ELECTRIC Wires AND CABLES. Oldbury Steel Conduits, 
Ltd., and W. W. Hackett. 26,678. November 24th. 

ELECTRIC Furnaces. British Thomson-Houston Co. 
United States.) 26,867. November 26th. 

ELEOrnIC Motors. R. Н. Parker. 27,205. November 29th. 
under International Convention, December 4th, 1905.) 


C. C. Garrard and 
(General Electric 


(General Electric Co., 


(Date applied for 


1907, 


Means oF WORKING AND CONTROL OF PETROL ELECTRIC AND ELECTRIC CARS. 
W. A. Stevens. 827. January 5th. 

DywAMO-ELECTRIC MacHtNES. J. E. Hoeggerath. 1,100. January 15th. 
applied for under International Convention, January 16th, 1906.) 

TELAUTOGRAPHIC Systems. 1,518. A. Korn. January 215. 

BIGNALLING IN WIRELESS TELEGRAPHY. V. Poulsen. 4,809. February 27th. 

PREPAYMENT ELECTRIC Meters. L. A. Berland. 4,828. February 27th. (Date 
applied for under International Convention, July 10th, 1906.) 

CONNECTION SYSTEM FOR ALTERNATING CURRENT CoMMUTATOR TYPE MOTORS. 
В. G. Lamme. 5,507. March "th. (Date applied for under International 
Convention, August 2nd, 1906). 

Device РОВ CONNECTING WIRES TO TELEPHONE RECEIVERS. 
8,611. April 18th. 

METHODS OF AND APPARATUS FOR REFINING TIN ELECTROLYTICALLY PARTICULABLY 
FOR EXTRACTING Роке TIN FROM ALLOYS, WasTaGE8, RESIDUES, AND THE 
LIKE, WITH THE EXTRACTION OF THE FOREIGN METALS. O. Steiner. 10,230. 
1805 9nd. (Date applied for under International Convention, February 1st, 
1 .) 


(Date 


C. Brunnschweiler. 


ELECTRODES FOR SEARCH LIoH TB. Geb. Siemens & Co. 14,847. June 27th. 
(Date applied for under International Convention, September 26th, 1906.) 


WIRELESS TEkLEGRAPHY. L. de Forest. 8,880. February 11th. (Date applied 
for under International Convention, February lith, 1906.) 


WIRELESS TRANSMISSION OF BoNoRoUS VisBATIONS. V. Е. Feeny. 
Wireless Telephone Co.) 0,582. March "th. 


DyxAMO-ELECTRIC MACHINES AND MEANS FOR CONTROLLING THE BAME. Siemens 


(McCarty 


Bros. Dynamo Works, Ltd. (Siemens Schuckertwerke Ges.) 6,715. 
March 20th. ; 
Brusy-Houpers FoR Dywamo-Euectaic MAchmRs. E. M. Tingley. 6,895. 


March 22nd. 
4th, 1906.) 
Pots Preces or ELECTRICAL MacHINES. Unione Elettrotecnioa Italiana. 7,896. 

March 27th, (Date applied for under International Convention, March 
28th, 1906.) | 
REFLECTORS FOR ELECTRIC AND OTHER ПАМРВ. Н. Tartsch. 9,017. April 8th. 
(Date applied for under International Convention, April 20th, 1906.) 
HOLDERS FOR ELECTRIC LAMPS AND SHADES. J. A. Gosling. 11,528. May 17th. 
ALTERNATING-CURRENT CoMMUTATOR-ELECTRIO Macuines, Allgemeine Elek. 
tricitats Ges. 633. January 9th. (Date applied for under International 
Convention, January 29th, 1900.) 
BRUSH Carrikrs or Exvecrric Macuines. Krieger and Compagnie Parisienne 
des Voitures Electriques. (Procédés Krieger.) 5,208. March ath. (Date 
applied for under International Convention, Ootober 16th, 1906.) 


(Date applied for under International Convention, April 
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THE POSITION OF THE 


ENGINE. 


LARGE GAS 


As we briefly mentioned in our last issue, a party of 
engineers last week visited a number of installations on the 
Continent, for the purpose of seeing for themselves how far 
the reports of German successes with large gas engines 
were justified. It might be thought that such an expedition 
was superfluous; that the feasibility of constructing gas 
engines of 1,000 н.р. and upwards, and the much more 
difficult feat of ensuring their running without breakdown 
or other serious mishap when constructed, had been amply 
demonsirated during the past few years, and that there 
could be nothing new to learn on a subject that had been 


discussed to death, so to speak. We believe, however, that 


those who took part in the four days’ tour will cordially 
agree with us in the contrary view. 

To read about an engineering achievement is one thing ; 
to see a 2,000-H.P. engine driving а direct-coupled generator ів 
quite another, and a vastly more impressive sensation. Credit 
is due to the organisers of the visit—the Key Engineering 
Co.—and their collaborators, Messrs. Ehrhardt & Sehmer, 
for their energy and enterprise in this matter. It was 
unfortunate, perhaps, that all the engines inspected were 
driven with blast-furnace or coke-oven gases, and none with 
producer gas ; we doubt, however, whether any large examples 
of the last-named type are to be met with on the Continent, 
and perhaps from this fact, combined with the unhappy 
experience at Johannesburg, a lesson may be drawn. 

On the other hand, that there is abundant scope for 
the extended application of large engines driven by blast- 
furnace gas in this country is a fact familiar to our 
readers; from time to time we have emphasised the 
importance of this field for development, and, indeed, we 
have published more than 30 articles on the subject since 
the practical utilisation of blast-furnace gases for the 
generation of power, originated by Mr. B. H. Thwaite, 
became an accomplished fact. We regret, however, that 
the apathy of British iron manufacturers, on which we 
have so often commented, remains apparently impregnable. 
It is true that a very few instances exist in which 
this originally British idea has been applied in this 
country ; at Sir Alfred Hickman’s works, for instance, a 
large number of ateam engines have been replaced by electric 
motors supplied with power from blast-furnace gas engines, 
with a resultant saving of seven or eight thousand pounds a 
year; at Cargo Fleet also, the furnace gases are being used 
for power generation on a large scale. "There is bope, there- 
fore, that with actual examples under their noses, our com- 
patriots will be compelled to realise the importance of the 
matter, while there is no doubt that the next period of 
depression in the iron trade will drive home the argument in 
the most forcible and painful manner possible. 

` Ап output of 1,000 tons of pig-iron per week implies a 
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horse-power continuously available—after providing for the 
hot-blast stoves and blowing-engines—of about 5,000 Н.Р. 
As the output of the furnaces in this country is about 200,000 
tons a week, it follows that about one million horse-power 
could be obtained from this source for general use. As a 
matter of fact, it is doubtful whether one-fiftieth part of this is 
at present generated in gas engines, which require only one- 
fourth or one-fifth of the amount of gas that must be burnt 
under boilers to produce the same amount of power. On the 
Continent, on the other hand, a quarter of a million horse- 
power is generated with blast-furnace gas engines, the cost 
in some cases being as low as 0'24. per Kw.-hour. We were 
informed last week that electrical energy derived from this 


source was supplied in parts of Alsace-Lorraine to dis- 


tributors in bulk at 0:25d. per unit, and sold to ordinary 
users for lighting and power at 0:375d. We take no 
responsibility for these figures, which await confirmation; 
obviously they would be impossible with underground 
mains. But with overhead mains and blast-furnace gas 
power the same result can equally well be achieved here. 
Why do the ironmasters close their eyes to this invaluable 
source of revenue ? 

The saving in fuel used in the works is itself of no small 
value. In an important paper read recently before the 
Deutscher Eisen und Stahlwerks Verband, it was shown 
that a saving of nearly 5,000 tons of coal per month for 
the generation of power was effected by the substitution 
of gas for steam, while the output of pig-iron was 
increased from 21,400 to 30,000 tons per month. The 
cash value of the saving was £75,000 per annum. 
We give elsewhere in this issue further particulars relating 
to this remarkable result, which surely is worthy of 
the attention of British ironmasters. The pressure on our 
space forbids further reference to the subject at the moment, 
but in a future issue we shall describe and illustrate some 
of the fine machinery that we inspected last week. 


In another part of this issue we pub- 
ита T lish a very exhaustive description of the 
Pumping Plant. ¢xtensive electrical pumping plant recently 
erected at Lindal Moor, for unwatering 
the hematite iron mines held by Harrison, Ainslie & Co. On 
the occasion of our visit, the inauguration ceremony was 
performed by Lord Muncaster, who is one of the lords of 
the manor of the mining area worked by the company, and 
the guests afterwards inspected the power house, the Bercune, 
Lowfield and Diamond Mines, during a walk of two 
hours’ duration through rough country, which was as 
exhilarating as a round over an 18-hole golf course. At the 
luncheon, over which Sir Owen R. Slacke, C.B., presided, 
Lord Muncaster gave the toast of Health and Prosperity 
to Harrison, Ainslie & Co.,” and in returning thanks 
on behalf of the company, the chairman remarked 
that, although they were fully alive to the benefits 
that the country would derive from the works estab- 
lished and carried on by Harrison, Ainslie & Co., they 
did not pretend that it had been done from philanthropic 
motives alone. Their object as a company must first be to 
. return a sufficient reward to those who had invested money 
in it; he was satisfied that they had a great profit-making 
business. They believed, as directors, that the prospects of 
Harrison, Ainslie & Co. were good, and that it had a great 
future. | 


The consulting engineer, Mr. Ward, who proposed Our 
Guests, dilated on the vast difference between the old and 
new pumping arrangements, which latter, he said, gave 
English mining engineers an indication of what electricity 
could do for them. Those who knew what the past had 
been would be able to agree with him that in all probability 
a glorious future was in store. 

Mr. Frank Dodd, in responding, believed prosperity had 
dawned, which would rival any times in the past. 

Dr. Herzfeld, of the Electrical Co., proposed the toast of 
the Press, to which a representative of the ELECTRICAL 
REVIEW briefly replied. | 

The people of the district are naturally hopeful that the 
optimistic belief of the directors will be realised, because 
success will not only mean better trade for the neighbour- 
hood, but it will also give a new lease of life to the iron and 
steel industries, as, unfortunately, for some time past there 
has been a decadence of activity in the iron ore business. 

We re-echo the wish of the local Press that the fullest 
success may attend the new scheme. 


WE were recently present in an office in 
which all the business of a considerable 
establishment was transacted. At one end 
of the room were draughtsmen, further on 
the clerical staff, and then the typists and other girl assistants. - 
Mercury vapour lamps were tried at one end of the room, 
and a good deal of eye irritation disappeared, and finally 
they were put throughout the room except only at the end 
where the girls worked. Here they were not placed, this 
being done out of good natured deference to the supposed 
feminine antagonism to anything so horrible as the green 
light for complexions. However, before many days had 
elapsed, the whole feminine staff petitioned for the new light, 
and it was made universal throughout the room. Especially 
in the case of one man who was greatly troubled with 
irritable eyes, was the change noticed to be good. Where pre- 
viously he had frequently to stop working and press his eyes 
or rub them, it was noticed that he quite ceased to do this, 
showing that the removal of red rays had removed the 
probable cause of irritation. 

The experiment had apparently got beyond experiment, 
and everyone was satisfied as to the excellence of the new 
light. 

It is sometimes argued that the human eye being brought 
up on daylight must surely have been evolved on lines to 
render daylight best for the eye. But there appears, to be 
some reason to doubt this, and to consider that the elimina- 
tion of red rays might even improve daylight so far as regards 
its physiological effecta, though no one would pretend to say 
that anything but daylight could render the colouring of 
nature so beautifully. It may be said that a man in a 
room is under non-natural conditions, and, therefore, that in 
a room it may, perhaps, be possible to have a light better 
fitted to the eye than the sort of daylight that gets into a 
room.  Evidently mercury-vapour green light has some 
advantages as an artificial light for indoor use, and that the 
colour is not an insuperable objection seems to be well shown 
by the feminine petition in ita favour to which we have now 
given publicity. 

The subject has, perhaps, hardly received the iamount of 
experimental research to which it is entitled. It is certainly 
an important matter for the drawing office and the com 
mercial office, for the present, systems of artificial lighting 
are all of an irritant order, and eyes are being seriously 
damaged. If the mercury light is so easy as it appears 
to be, it ought certainly to be used in evening schools. 
Thonsends of children leave school with permanently 
damaged eyesight who might probably be saved from such 
an evil. 


Mercury 
Vapour Lamps 
for Office Use. 
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THE completion of the first 12,500 H. P. 


for respective installation of the Minneapolis General 
Customers, Electric Co., at Taylor's Falls, Minnesota, 


placed that organisation in a position to 
supply many large consumers with energy, particularly on 
long-term contracts. Upon the introduction of this power 
into Minneapolis, a thorough canvass was made of the manu- 
facturing districte, the agente being careful to get all the 
information possible as to horse-power, hours of operation, 
and general character of work done by individual firms. 
This information was then worked up into a classified form, 
and maps were made showing the exact situation of the 
different plante, and the company’s existing and proposed 
. power lines. Letters were then sent to the different firms 
on the company’s lines, requesting them to allow the com- 
pany to make tests of their engines and apparatus without 
cost to them, with a view of being able to serve them with 
electric power at a cost leas than their present equipment. 
This resulted in securing many long-term wholesale power 
consumers, and brought to light many prospects. 

The plan of procedure is followed in making these 
tests, after permission has been obtained, and which, by 
the way, is not novel in this country, is to first make a 
complete sketch of the building, showing the location of all 
machinery, giving number, size, kind and use of all machines, 
showing the shafting connections, number of bearings and size 
of each shafting. After these data have been collected, the 
next step is to test all engines by means of the indicator, 
taking cards at intervals of about 15 minutes for the full 
number of hours the plant is operated per day, also obtaining 
аб some convenient time the maximum load of the plant 
with all machines running at full load, and then the maximum 
friction load of the plant with all machines running empty, 
also the friction load of line shafting alone. If possible, the 
larger machines are tested individually, while the rest of the 
plant is shut down. By selecting the important power- 
consuming machines in this manner, it can be shown just 
where motors are needed to cut down the friction. 

In cases where the plants are operated 24 hours per day, 
it is necessary to make the full run to get at the actual 
working conditions. This necessitates enough men to 
handle the test for the entire day and night. It is also 
essential that at the time of starting the test the amount of 
water in the boiler should be noted and the condition of the 


fire, so that at the end of the run these can be left as nearly | 


as possible in their original condition. During the test all 
coal consumed is weighed, and all evaporated water noted. 
Thus the central station company gets at the actual working 
efficiency of the entire plant, and shows the prospective 
customer where a saving can be effected through electric 
power. 'The company has found that the time these tests 
take is well expended, as they enable it to become intimately 
familiar with the actual working facte of the customer's 
installation. 


Belfast.—At the Tramways Committee meeting on the 
14th inst., Mr. Nance, manager, presented his half-yearly financial 
report. From this it appeared there was a working profit on the 
tramway system of £48,114 15s., ‘notwithstanding the very bad 
summer, which discouraged tourists and outdoor traffic, and the 
disturbances in the city. The receipts showed the very satisfactory 
increase of £6,460, an additional quarter of a million car-miles had 
been run without additional expense, and the working expense was 
the very low one of 429d. per car-mile, the lowest figure yet 
reached by any corporation. With regard to the purchase of the 
Cavehill tramway system, it was decided to confine the financial 
powers of the Bill to be brought before Parliament to £60,000. 


Leith.—4A conference took place last week between the 
Edinburgh Tramway Committee and representatives of the Leith 
Corporation in reference to the proposed extensions of the tram- 
way system on the boundary of the burgh and city, which was 
referred to in an earlier issue. The Tramways Committee expressed 
the view that the city had no particular interest in the proposed 
extensions to Portobello and Davidson's Mains, but it promised 
to give careful consideration to the Granton extension, a third of 
which, representing a cost of some £12,000, would lie in the city 
area. 


SOME INTERESTING EXHIBITS AT 
OLYMPIA, 


ALTHOUGH this Exhibition is now drawing to a close, some 
Dt reference to its special features may not be out of 
place. 

An interesting plant in the shape of an electrically-driven 
three-throw pump with a variable delivery, is shown by 
Messrs. Thwaites Bros., Ltd., of Vulcan Iron Works, 
Bradford. 

In design the pump and valve bodies do not differ 
materially from the ordinary, the suction and delivery valves 
being fitted into valve boxes on one side of the pump 
barrels. From beneath each suction valve, however, a 
spindle projects downward through the valve-box casting, 
and terminates in a small roller end. Under the latter, a 
horizontal cam shaft, carrying three cams, rotates, being 
driven direct from the crank shaft through a train of bevel 

T8. 

The angularity of the cams can be varied in relation to 
that of the crank pins by means of a worm adjustment and 
hand wheel, whether the pump is running or standing, and 
this allows of the suction valves being held open during the 


Fic. 1.—TE8SWAITE8S VARIABLE DELIVERY THREE-THROW Pump. 


\ 


whole or any required portion of the stroke of the plungers. 
By this means the delivery can be varied from nothing to 
full capacity ; the power absorbed being in proportion to 
the quantity of water delivered, as any water not delivered 


passes back through the suction valves at no pressure. 


The arrangement is a simple one, and is illustrated 
above. 

Included amongst the excellent selections of indicators, 
valves, recorders, &c., shown by the Crosby Steam 
Gage and Valve Co., of 147, Queen Victoria Street, E.C., 
to which attention may be drawn, are several examples of 
the Mason pressure control-appliances, of the spring and 
lever types, for automatically regulating air, water and steam 
pumps, and for maintaining any desired pressure. | 

One of the horizontal pattern devices of this type is 
specially suited for controlling electrically-driven pumps. 
Its design and operation are simple ; it consiste merely of a 
lever-weighted valve, the valve being а rubber diaphragm, 
which deflects upwards when the pressure on its underside 
overcomes the weighted-lever system. Controlled from the 
lever is a small pilot valve, which regulates the action of 
the piston in an operating cylinder, admitting pressure 


т 
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water, . The piston, piston rod, &c., is coupled to a rheostat, 
а compensating device being provided to ensure a step-by- 
step motion and give a graduated movement. 

Other devices equally interesting to the engineer are the 
Mason steam pump speed governor, an annular Pop safety 
valve, fitted with a spherical valve, and the new Crosby 
indicator with external spring and patent reducing wheel 
and detent. 

The latter device appears to represent the acme of Э) A = — 
indicator construction; the external spring is an obvious | 3 ^ TTT — 
advantage; the reducing wheel, with interchangeable Po Vade En oia ü cm 
pulleys, enables the indicator gear to be readily adapted to W) RK 
any length of stroke—the pulley driving direct from the m. | 
crosshead, while the detent clutch gear controls the rotation 
of the barrel. 

Messrs. E. A. Brandon & Co., of 33, Devonshire 
Chambers Bishopsgate, E.C., are exhibiting the Sherard- 
ising process of coating articles with zinc. The 
articles are placed in a closed vessel and packed with 
zinc dust, the whole being heated to a temperature 
considerably below the melting point of zinc, the result 
being that a coating of zinc is formed on the articles, which 
is very difficult to strip, and is perfectly rust proof, very 
smooth and even. The process has already been described 
in our columns. 

Sberardised articles that have been previously buffed will 
take a very bright and lasting polish; and bolts, nuts and 
screws do not require retapping or screwing, as is the case in 


— 
—— p. 
' 


Fic. 3.—CLARRE, CHAPMAN ELkECTBIC DRILL. 


Messrs. Clarke, Chapman and 
Co. Ltd., of Victoria Works, 
Gateshead, show a diversity of 
plant, including capstans, 
winches, pumps, high speed gene- 
rating plants, the Woodeson 
patent water-tube boiler, &c. 
Fig. 2 illustrates a winch de- 
signed for shipyard use, and 
arranged with the: motor driving 
the barrel and warp ends through 
three sets of spur gear. The 
barrel is loose on the shaft and 
fitted with a clutch for throwing 
it into gear. It is provided with 
a foot brake fitted with a screw, 
which allows of a load being held 
suspended from the barrel while 
the warping drums are being 
used, a foot brake on the motor 
pinion controlling the latter. 

Three warp ends are provided 
with two diameters, the small 


hot galvanising, the threads 
being perfectly smooth. 

Messrs. Collet & Engelhard, 
of Offenbach- Main, show a 
neat electrically- driven travel- 
ling drilling and tapping 
machine, in which the drill 
mechanism slides along a vertical 
pillar, which latter can be tra- 
versed on a horizontal bedplate 
supported on four travelling 
wheels. 

The drilling spindle is driven 
by an electric motor of 2 H.P., 
through the agency of a double 
threaded worm gear and spur 
wheels, which give four different 
drilling speeds. The drill head 
can be rotated round the pillar 
and in a vertical plane; the 
weight of the machine renders 
it stable enongh for most opera- ms | 
tions, and arms extending from ec N О "T ДШ 
the base give greater stability if Lis E VVV 


required. Ета. 4.—HiaH SID QGENEBATING PLANT, CLARKE, CHAPMAN & Co. 
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end giving a speed of 40 ft. per min. with 8 tons and the 
large end 80 ft. per min. with 1} tons. 

The motor is of 12 H.P., and as it is series-wound, light 
loads can be lifted at high speeds. The resistance and a 
tramway type reversing controller are mounted on the bed- 
plate, making the winch self-contained. 

À neat electrically-driven baggage winch is also on view ; 
the motor in this case runs continuously and drives the 
barrel, which is loose on the shaft, through a friction cone. 
The releasing of the clutch lever automatically brakes the 


Fig. 3 illustrates a compact little electric drill operated by 
a small enclosed two-pole motor, mounted on the end of an 
adjustable arm. | 

As will be gathered from our view, the arm can be screwed 
through the top of the drill post to adjust the position of the 
drill head, and the latter can be swivelled to allow the drill 
to work in any position. 

The device is arranged for bolting to the work or to a 
table; it is provided with two-speed gearing, and the motor 
being series wound, give a good range of speed. 

Fig. 4 shows a high speed generating set, of familiar type, 
exhibited on the stand. 

The governor acta on. the throttle, and the lubrication is 
automatic. The generator is a six-polar direct-current 
machine, giving 350 amperes at 100 volts pressure, with the 
engine under steam of 100 Ib. pressure, and exhausting to 
atmosphere. A single cylinder open-type high-speed direct- 
coupled steam generating set is also on view. 

The Heatly-Gresham Engineering Co., Ltd., of Letch- 
worth, Herts, exhibit several of their Rational" high- 
speed oil engines, which are suited to a diversity of appli- 
cations, such as for irrigation and deep-well pumping, 
general agricultural work and electrical driving. 

For small electric lighting work, the “ Rational " country 
house electric lighting seta have been designed ; fig. 5 shows 
a set capable of lighting a house containing 900 lights, 
other sizes down to 40 lights are made. The engine is 
direct coupled to the dynamo through a flexible coupling, 
and mounted on a combination base, forming a self-contained 


Fic. 5. —HzATLY-GRESHAM Houses LIGHTING PLANT. 


unit, the only external connection being to the cooling 
water tank and to the switchboard. So compact are these 
sets that the engine and dynamo to light a house containing 
150 lights, only occupies 3 ft. x + ft. ground space. 
Electric ignition is fitted, and the vaporiser is heated 
automatically by the exhaust. 
The fuel, which is common paraffin, is carried in a large 
tank above the engine, which consumes only 4 pint per 
B.H.P. per hour. The lubrication is entirely automatic, the 
moving parte are enclosed, and a sensitive governor is fitted. 
While ordinarily the house is lighted from the storage 
battery, the switchboard is arranged for direct lighting from 


the dynamo, which the steadiness of the engine speed renders 
possible. The engines are balanced, and will run perfectly 
steadily without any holding down bolts. 

They are made in sizes of 2, 8, 6 and 12 B.H.P., and 
have speeds of 400 R. P. M. for the smallest and 600 R. P. M. 
for the other sizes. О 

Messrs. Ludw. Loewe & Co.’s specialities in machine tools 
and small gauges are fairly well known to our readers, As 
of more or less electrical interest, we draw attention to the 
series of small electric drills shown on their stand, and 
designed to drill holes varying from } in. to 1} in. diameter 
in steel. 

These tools are of solid design, with aluminium casings 
and series-wound motors. Gear box attachments сап be 
added, having a speed ratio of 4 to 1, for slow speed drilling, 
and drill pillars of the magnetic and ordinary bolted type 
are supplied when required for holding the tools. 

* Standard " grinding attachments and portable drilling 
equipments (the motor being mounted on wheels and con- 
nected to the drill by flexible shafting) are also included. A 
series of cast-iron resistance grids are shown by this firm, the 
metal being a specially ductile mixture suited for the 


purpose. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer s name and address in our possession. 


Testing the Insulation of D.C. Networks. 


I have read with interest Mr. Daniel Shirt’s article in 
your issue of October 11th, and thank him for his appre- 
ciative remarks on the descriptions in my book of the various 
ways of testing the insulation of live networks. If he has 
obtained good results with the method he has mentioned, he 
is giving me an additional testimonial, for it is virtually the 
* Method 8” set forth on pages 48 and 48 of the second 
edition of the book in question. The only difference is that 
I suggest, as the most convenient method of changing the 
resistance of the ammeter circuit, to shunt this by a resist- 
ance equal to that of the original ammeter circuit. Thus 
the resistance R, in Mr. Shirt’s formula (1) is in my case 
half his R,; and his current Сз is in my case twice the 
second reading of the ammeter, say 2 D,. On substituting 


um CR MN | 
these values in his formula, coe „it becomes 


R 
2 D; — — Ci R 
з ә 1 D, — ¢, | 
01 — 2b, 0 — 2 b. 


or, multiplying top and bottom by (— 1)— 


which is the same as formula (17) on page 43 of my book. 
May I be pardoned for concluding with the following 
aphorism of one of the minor philosophers: “ The spread 
of knowledge is assisted by surveying the truth at different 
angles." | 
з F. Charles Raphael. 


London, E.C., October 14th, 1907. 


Differential Radial Axles. 


Judging by Mr. Mozley’s letter published in your issue 
of October 11th, Mr. Mozley is under the impression that 
the idea which is being experimented upon with the Simpaon 
and Park truck on the Burnley Corporation Tramways, 
namely, the combination with a radial truck of differential 
driving, is distinctly novel. That this is far from being 
the case may be seen by reference to the specification of 
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R. L. McLaren, published in'1892, and referred to at that 
time in the technical Press. 

и Those of your readers who are interested in this subject 
will find by reference to this specification No. 20,672 of 
1892, that not only did Mr. McLaren construct radial trucks 
with differential drive, but he algo equipped electric motors 


on radial trucks; and for this alone it is now impossible for 


anyone to attempt to establish a master claim, either on 
electrically-propelled radial trucks, or the same with a 
differential drive. 

I do not wish to interfere between Mr. Mozley and Mr. 
Acland, but I regard this specification as likely to be not 
only of interest to your readers, but of considerable im- 
portance, since the knowledge that certain attempts have 
proved a failure may often gave a good deal of futile experi- 
menting. 

J. Sutherland. Warner. 


London, S. W., October 14%, 1907. 


Municipal Tramway Conference. 


Mr. Acland in his paper on the subject of Long Wheel- 
Base Trucks," read before the members of tbe Municipal 
Tramways Association, at Manchester, states that with the 
Warner non-parallel axle truck, the wear of the flanges may 
probably be less, but that the diametrical wear of the wheel 
will be increased. 

How it is possible to increase the diametrical wear of the 
wheel without increasing the flange wear Mr. Acland does 
not tell us. We could understand the flange wear being 
increased, without increasing the diametrical wear, but not 
the reverse. 

At first І was rather puzzled to know what authority Mr. 
Acland had for stating that the diametrical wear with my 
track would be increased, instead of decreased, as we have 
always claimed for it. I now learn that this is the opinion 
at Nuremburg ; in fact, I rather think that Mr. Acland 
himself implies that it is German opinion he has given. 

There should be no difficulty in ascertaining the precise 
facts as to the Warner truck, and there is no reason why 
any statements which are supported by mere casual surmise 
should be made concerning this, when precise and un- 
answerable facts are available, at least to any municipal 
tramway manager. 

The first truck equipped under my patents was on the 
West Ham Corporation Tramways, where the arrangement 
has been running for about two years. During the past few 
days I have examined the tires on the wheels of this car, 
and the authorities have promised me a set of plaster casta 
from them. The flanges are as Mr. Acland expects they 
would be—exceptionally regular, in spite of the fact that 
the identical tires were in use for about nine months before 
the car was converted, and about two years with the Warner 
suspension. ! 

In view of Mr. Acland’s remarks at the Conference, I 
have approached the tramway authorities of the West Ham 
Corporation, pointing out the desirability of some statement 


of fact for the guidance of others, and in justice to the. 


particular truck. 

I am informed by Mr. H. E. Blain, the general manager, 
who has had a longer experience of this non-parallel axle 
truck than anyone else, that not only does he not find the 
wear of the wheels excessive, but that it is less than with 
any other type of truck on their system. The excellent 
riding and absence of vibration are also most marked. 

For about twelve months Mr. Blain ran a car on which 
only one end was fitted under the Warner patents, when by 
measurement the wheels at the end not fitted with the 
Warner patent had worn 45; in. smaller in diameter, the 
tires being steel, and the conditions, of course, identical. 

I think if Mr. Acland had called a few days later at 
Nuremburg, he would have found that the German engineers 
there had in the meantime learned from a friend of mine what 
they never knew before, namely, the principle of the “ con- 
formity line " (die gleichfórmige Linie), on which the whole 
design and action of the Warner truck is based—and that, 
understanding the conformity line," they at once compre- 
hend the reason for the economy of the Warner truck, and 
no longer maintain that “the grinding action. on the rail- 
head would be greater," &c. 


Whatever doubte may exist in some quarters as to the 
technical or commercial prospects of the Warner truck, there 
can exist no two opinions as to the principles of the “ con- 
formity line," and-as to the established unassailable position 
which this method of considering rolling stock problems has 
already assumed in traction engineering. 

I think I may fairly claim that if,in my destructive 
criticism of existing car-builders, I have accused them of 
making cars to follow the track in preference to the con- 
formity line," I have more than justified this by building a 
truck which is admitted to have certain merits, for which I 
invite criticism, but that criticism must be founded on fact ; 
and at the risk of being considered egotistical, I must in 
future refuse to discuss the running qualities of any railway 
or tramway vehicle in terms other than those based on the 
* conformity line." 

J. Sutherland Warner. 


London, S.W., October 12th, 1907. 


Electrical Contracting. 


With reference to your leading article on “ Electrical Con- 
tractor or Ironmonger,” in the current number, I read the 
same with a great deal of pleasure, as it entirely corro- 
borated the few remarks that I made in your contemporary 
last week. There are, however, one or two points to which 
I wish to call your attention, namely, my Association do not 
attempt, nor do they wish to prevent any reputable firm 
whether ironmonger ог furniture-dealer, taking on electric 
contracting work, assuming that they have the necessary 
qualifications. Our chief wish is, ав you say, to do away 
with the cheap and nasty work, and the cut-throat com- 
petition of the mushroom contractor, who is here to-day and 
gone to-morrow. 

Again, I notice that you say my Association is opposing 
the rules of the Home Office, which have for their object the 
enforcement of a certain minimum standard of workman- 
ship. I beg to state that we are not opposing on these 
lines at all. Our opposition, as opposition, is only to ask the 
Home Office to incorporate in their rules the existing rules 
and regulations, to which we now have to work, and which 
are to a large extent more or less in opposition to each 
other. 

As you are well aware, we have to conform with the 
Board of Trade Regulations, the regulations of the Insti- 
tution of Electrical Engineers, the varied regulations of the 
different borough engineers, the rules of the different supply 
companies, and last, but not least, those of the fire insurance 
companies. . 

The new rules of the Home Office as submited to us in 
some pointe emphasise, and in other points minimise, the 
rules in the above list, and our opposition was entered into 
80 as to enable the Home Office to draw up some series of 
rules that could be officially enforced, and that would in 
themselves combine and bring into harmony the whole of 
the existing rules and regulations. 


Leonard G. Tate, 
Hon. Sec., The Electrical Contractors’ Association, 
Incorporated. 


London, E.C., October 14th, 1907. 


Rail Corrugations. 


Rail corrugations have again been the subject of a paper, 
and the discussion showed that many engineers attribute the 
trouble to the rolling mills, and that grinding methods are 
commonly employed to temporarily get over the trouble. 

The writer would be interested to know whether any 
engineer has marked the position of, say, the crest of the 
wave along a length of rail before thoroughly grinding ont 
the corrugations; if во, and the corrugations have again 
appeared, what position the new wave has taken up in 
comparison with the old one. 

C. G. M. N. 


Lancaster-Heysham Electric Railway.—The over- 
head equipment of this electrical section of the Midland Railway 
is expected to be ready early next year. Some of the trains, con- 
sisting of а 300-H.P. motor, coach and two trailers, are practically 
complete. 
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POWER OFFICIALS AND THE NEW 
REGULATIONS. | 


WE are informed that a meeting of representatives of the electric 
power companies and of a number of municipal authorities in the 
West Riding of Yorkshire was held at Leeds on Friday, October 
4th, to consider the Draft Regulations for the Use of Electricity in 
Premises under the Factory and Workshop Act, 1901, issued by the 
Home Office. The meeting was called at the instance of the 
Society of Power Company Officials, the following being present :— 
W. A. Chamen, South Wales Electric Power Distribution Co.; 
8. E. Fedden, Sheffield Corporation ; A. B. Mountain, Huddersfield 
Corporation; H. A. Neville, Wakefield Corporation; J. J. H. 
Stansfeld, the Yorkshire Electric Power Co.; D. A. Starr, the 
Clyde Valley Electrical Power Co.; C. D. Taite, the Lancashire 
Electric Power Co. ; T. W. Watson, the Newcastle-on-Tyne Electric 
Power Supply Co.; W. B. Woodhouse, of the Yorkshire Electric 
Power Co., who is the honorary secretary of the society. 

[Our readers will remember that the Regulations were printed in 
the ErLgcTBICAL Review for August 30th, 1907, p. 329.] 

The following Resolution was passed unanimously: “ That, in the 
opinion of the meeting, (a) some regulations affecting the use of 
electrical energy in factories and workshops are necessary, but that 
any regulations issued by the Home Office should be on the lines of 
the existing Board of Trade Regulations, and that both sete of 
Regulations ehould not apply to the same premises. 

“ (b) If there should be a difference of opinion with the local 
inspector on the administration of the Regulations, there should be 
a right of appeal. 

“ (c) A reasonable time should be allowed before any regulations 
that may be made be enforced, so as to allow for existing work and 
work in progress to be brought within the requirements." 

The Regulations were then gone through seriatim, and it was 
decided to make the following suggestions :— 

Reg. 1.—Add “so far as is reasonable und practicable " after the 
word danger.“ This addition is suggested in a number of cases, 
as it wss felt that, if the Regulation was drastically enforced, it 
would, in many cases, be impossible to continue the use of electricity 
in factories at all. | 

Reg. 2.—Delete this Regulation, as part of it is already covered 
by Regulation No. 1, and part is impracticable. This Regulation 
would, having in view the definition of cable," prevent bare over- 
head wires for crane work, bare bus-bars, &c. See also Regulation 10, 
where a bare conductor is anticipated. 

Reg. 3.— Add after “isolating link ” “so far as is reasonable and 
practicable." 

Reg. 4.—Add “except where such are used as isolating switches 
only and not to break circuit under load." . 

Reg. 5.—Add “This Regulation shall not apply to fuses the 
property of and under the control of an authorised undertaker.” 

Reg. 6.—Not objected to. 

Reg. 7.—Delete “circuit” and add installation or main 
circuit,” The definition of circuit makes the Regulation as drawn 
quite impracticable. — 

Reg. 8.—Delete from “арӣ every ” to “ во protected.” 

Reg. 9.—Not objected to. 

Reg. 10.—Add except in the cases of overhead lines or bus- 
bars." 

Reg. 11.—Not objected to. 

. 12.—Delete “electrical motor" to “ horse-power,” and 
insert installation in the second paragraph. Delete the third 
paragraph. At present it would not be practicable to carry out 
paragraph 2 of this Regulation as the cost of a small motor with 
this protective device would be prohibitive. Paragraph 3 would, in 
some cases, necessitate a motor switch in more than one room, and 
would be impracticable. 

Reg. 13.—Delete the second paragraph. This is an unnecessary 
and unusual precaution, land would not in practice be an additional 
protection. 

Reg. 14 to 16.—Not objected to. 

Reg. 17.—Strike out from “ for low pressure” toend. Substitute 
"reasonable" for ' ample." Strike ont second paragraph. To 
carry this out would mean in some cases a very great expense. It 
also does not seem that arbitrary. dimensions are necessary or 
politic as passages of less width may be perfectly safe, and con- 
versely of greater width may be dangerous. It appears to be a case 
in which each case should be treated on its merits. 

Reg. 18.—(a) Add “ во far as is reasonable and practicable ” ; (b) 
strike out as being unnecessary ; (d) add after may “ во far as ів 
reasonable and practicable.” 

Reg. 19.—Add “ во far as is reasonable and practicable.” 

Reg. 20.—Not objected to. 

Reg. 21.—Add after such metal shall,” “so far as is reasonable 
and practicable.” 

Reg. 22 to 24.—Not objected to. | 

Reg. 25.—Add after free, “so far as is reasonable and prac- 
ticable.” | 

Reg. 26.—Not objected to. 

Reg. 27.—Add after and,“ “so far as is reasonable and prac- 
ticable.” 

. 28.—Delete this Regulation, and insert the Board of Trade 

tion No. A6 of 1905. | 

Reg. 29.—Not objected to. 

Reg. 30.— Delete from used to “ electrical energy.” It is not 
required thst instructions as to the treatment of persons suffering 
from “ g” in the case of suction plants should be affixed, 
and the Regulation is making an invidious distinction between 


premises in which electricity is used and other motive powers, and 
is calculated to greatly restrict the development of electricity. 

Reg. 31.—Insert “ unauthorised ” before persons.” This Regu- 
lation would prevent the switching off of a transformer by means 
of an insulated rod from the outside of a sub-station, or portion 
of а room used as а sub-station, and so be rather a cause of, than 
prevention of, danger. 

Reg. 32 and 33.—Not objected to. 

It was decided that separate representations should be made to 
the Home Office, and an official representation will also be made 
by the Society of Power Company Officials. 


PROCEEDINGS OF INSTITUTIONS. 


The Possibilities of Electrical Development. 
Ву R. BonrasE MarrHEWS, Wh. Ex., A. M. I. C. E., A.M. I. E. E. 


(Abstract of paper read before the BIRMINGHAM AND DISTRICT 
Егествіс CLUB, October 10th, 1907.) 


TuAT а central station which has been in operation for a consider- 
able time onght to be in а better position than a more recently 
established one is a fact that most people will accept; the people of 
to-day need educating as regards the uses of electricity. Because 
the older station has had time, in which it has gradually and slowly 
carried out this education of the people, it is therefore in a better 
position than the new one. 

Now time is but the sequence of ideas, and the public in any 
district would take two years instead of ten in learning to appreciate 
electricity, provided that the sequence of essential ideas about 
electricity were accelerated five times. | "E 

The accumulated experience of many people in the applications 
of electricity must be gathered together and the essence presented 
to prospective customers in such & way that, busy though they may 
be, they may rapidly be brought to the point at which they can 
intelligently consider whether or not electricity would meet their 
needs better than anything else, and appreciate that nowadays 
electricity is a luxurious necessity rather than necessarily a luxury 
—and a convenience that no one who can afford the ordinary com- 
forts of civilisation need fear to add to his home. 

It is hardly nec to point out the great advantage that com- 
mercial development of electricity will be, both to those who are 
connected directly with the electrical industry and to the world at 


large ; and if it is possible by the systematic presentation of such 


facts as are stated above, to bring about this desirable condition of 
affairs in two years instead of ten, it is surely of vital importance 
to exert every effort in the required direction. 

The channels through whom these facts are to be conveyed to the 
general public are the central station managers and the manu- 
facturers of electrical apparatus. But few of the former seem to be 
as fully alive to their opportunities in this line as they might be, 
while the latter are doing very little compared with the possivilities 
which lie before them. Yet it is obvious that while the central 
stations are the first to benefit by any increase in the use of elec- 
tricity, the manufacturers will also in a short time feel the benefit 
thereof, and that therefore the interests of both classes are inti- 
mately bound up in a campaign of this nature. : 

As regards the central stations, nearly one-half of the population 
of the country is already to be found within their area of supply, 
and this area must logically increase as time goes on, since in 
accordance with the laws of economics the private planta that 
are brought within the area of supply must gradually give place to 
the central stations, which latter in addition to the low generation 
costs, have the advantage of good diversity and load factors. Now 
the central station is in its very nature monopolistic, and subject 
therefore to no competition fora like service. In consequence, 
laying aside any other adverse conditions, it lacks the keen and 
constant commercial stimulus which is such an aid to progress. It 
likewise lacks, by reason of ite isolation, both the ready oppor- 
tunity for, and also a very great incentive toward, that aggressive 
co-operation with manufacturers, contractors, and other central 
stations which would be beneficial to all parties concerned. For 
central stations not competing against one another are therefore in 
а position in which extensive co-operation could be the means of 
bringing about results not only far beyond any success of the past, 
but also surpassing even their most sanguine expectations. 

The manufacturers of electrical apparatus, too, need to be more 
thoroughly awakened to the advantages that will accrue to them 
from & more extensive use of electricity. "They sre now occupying 
themselves chiefly in urging upon their customers the merite of 
that particular apparatus which they manufacture. If, in addition 
to this, they could be induced to put before the public the general 
advantages of electricity for those main purposes for which their 
apparatus is manufactured as an auxiliary, then the more general 
use of electricity would create a greater demand for what they wish 
to sell, and their business would be more pro perous than was pre- 
viously the case. 

In this matter of electrical development all connected in any way 
with the electrical industry must co-operate if the maximum of 
result is to be obtained by the minimum of effort. 

Representatives of these different interests having met together, 
a definite scheme or plan of campaign must be prepared in order 
that every inch of ground may be covered, and that without over- 
lapping. The advantages of new business resulting from such a 
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campaign will, of course, benefit all concerned. At'the same time 
an artificial condition of affairs is not brought into play, since the 
existing competitive trade relatione, so essential to true progress, 
are not in any way removed; for of the orders that the new 
business has rendered available, the proportion that will be 
obtained by each manufacturer will depend entirely upon his 
individual activity. Competition will certainly be lessened to a 
degree owing to the greater demand, and at times even, an em- 
barrassment of unfilled orders will occur, but that will not be to 
the disadvantage of any manufacturer. Further, it is quite reason- 
able to anticipate that the evolution and growth of the campaign 
will tend to general improvement and harmony in trade relations, 
which means again, within certain limits, increased selling and 
distributing efficiency. 

These various sections of the electrical industry co-operating 
together in a combined educational movement along the lines that 
have been suggested, may, for the purpose of reference in this paper, 
be designated the “ Electrical Association." 

The scope of such an electrical association is a very wide one; 
in its initial stages it will have to progress comparatively slowly, 
80 that those most interested in it may be satisfied as to the results 
it is bringing about; and as confidence is established it will be 
able to branch out and produce exceedingly satisfactory returns. 
In an educational or advertising campaign it is not easy to adduce 
direct evidence of results obtained. However, experience has 
shown that contemporaneously with the adoption of a good system 
receipts do advance remarkably, and that also any reduction of 
expenditure in this direction brings about & corresponding decrease 
in the income. 

The first step of the Electrical Association should be to impress 
upon the manufacturers and dealers in supplies the previously 
mentioned underlying idea of the whole scheme, namely, that 
which benefits electricity as a whole is bound in the end to benefit 
also the individual branches of the industry. Therefore all must 
work together for the common good. This preliminary movement 
is by no means so easily accomplished as might be supposed, on 
account of the long-standing and deep-rooted ideas about the 
necessity of constant rivalry in trade, and also on account of the 
prevalent distrust and suspicion with which manufacturers have 
been accustomed to regard each other. For this reason, the 
assistance is required of the professional institutions and trade 
associations. 

When once the manufacturers and dealers in supplies have 
realised the necessity of & co-operative educational campaign, they 
must approach the central station managers in order to bring them 
first to an appreciation of the possibilities of the development of 
the supply of electricity, and secondly, to bring them to a clear 
understanding of the necessity for concerted action with all 
connected with the elcctrical industry in any way. 

The electrical wiring contractors and dealers also need to have 
the subject of the extension of the business brought before them in 
a similar way, the matter, of course, being dealt with from their 
standpoint. This line of work is of fandamental importance to all 
electrical interests, as a building correctly wired is an almost 


certain user of electric service. On the other hand, thousands of 


possible customers are lost on account of properties not having 
been wired in the past. 

When the plans of the Association for the“ development of the 
central station field are well under way, further plans must be con- 
sidered for the organisation of a general publicity scheme on a 


. much more indirect, yet exceedingly valuable basis, namely, 


through the Press. 

Now, there can be no question that electricity is one of the most 
interesting subjects in the world. It is only necessary to describe 
some novel application, and it immediately becomes news. As 
such, if properly handled, a great deal of space in the newspapers 
throughout the country could be employed to farther the objects of 
the Association. These notes, in addition to telling of the 
novelties of the day, should also give information as to novel uses 
of old objects, showing in a practical way, though not too 
pointedly, how any reader could make use of the same things 
himself. This is publicity of a most valuable kind. The local 
central station could follow it up directly. If conducted properly 
the results obtained should be extremely satisfactory to newspaper 
proprietors and readers alike, as well as to those who are engaged 
in an industry which represents the latest practical benefits of 
science and progress. | 

This proposal for the formation of an Electrical Association is, 
admittedly, an attempt in a very small degree to get away from 
the competitive extension of & market, and to reap the advantages 
which must accrue when commercial effort is directed and massed, 
without competitive opposition from within, toward popularising 
the service and extending the business. 

The sales expenses of electrical manufacturers are keenly com- 
petitive. For every increase in selling expense or increased gain 
in business, on the part of one manufacturer, & corresponding effort 
is necessitated on the of others, analogous to the maintenance 
of the navies and standing armies of the nations. 

This necessary competitive strain is very largely for business 
which is eitber already existing or else resulting from the normal . 
growth in business generally; whereas, the object of the Associa- 
tion would be to open up a market beyond this, a market snatched 
from the future, that cannot be developed now, except by co- 
operative means. 

However, the idea on which the Association is based will not 
come into conflict with the present system, for it strikes a higher 
plane, leaving existing conditions as they were. 

The ground upon which is based the contention that co-operation 
ів both fair and feasible for all the manufacturing interests, is the 
almost absolute dependence of one interest upon the others, and 


the dependence of all connected with the electrical industry upon 
the public with its tremendous purchasing power. The popularising 
of electric service to this final market is certainly a common object, 
on the basis of which co-operation is correctly founded. 

Such a scheme as has been outlined, if fully developed, will 
mean the expenditure of a considerable amount of money, and the 
question arises as to how the funds are to be raised and how pro- 
portioned ont among the contributors, 

Since an increase of sales resulting from a combined electrical 
development campaign does not depend in any way directly on the 
capital investment of the individual manufacturer or central 
station, but rather on the individual activity of each, the 
contribution must logically be based as a percentage upon the 
sales. 

The municipalities and the lighting companies should also be 
called upon to contribute to the Association, since they are going 
to derive benefit from ite operations. From the point of view of 
the interests of all connected with the electrical industry in any 
way, many of the municipalities will have to be stirred up to get 
business in somewhat the same energetic way that West Ham and 
one or two other municipalities are doing to-day. It will be no 
use to put forward objections to the effect that the Local Govern- 
ment Board or other authorities stand in the way, for if the 
Association were formed, one of its early duties would be so to 
arrange matters as to facilitate any legitimate expenditures neces- 
sary for the proper development of municipal undertakings. 

Before turning from the question of expenditures, it must be 
ointed out that the Electrical Association should be formed on such 
ines that it does not make profit or declare a dividend. Neither 

should it engage directly in the business of selling electric current 
or manufacturing or selling electrical machinery, apparatus or 
supplies of any kind, since it should be a co-operative body 
existing for the mutual benefit of its members. If it were in any 
way a profit-earning concern it would not inspire confidence, and 
so would defeat its own ends. 

More especially during the past year central station engineers in 
this country have begun to realise that it is as necessary to adopt 
modern commercial methods for selling electricity as it is to sell 
any other commodity. In addition to this, the fact is beginning to 
be appreciated that although electricity is in open competition 
with other less advantageous means of providing the lighting, 
heating and pówer required by the public, yet the amount sold is 
not anything like proportionate. 

It is unfortunate that in the early stages of the application of 
new methods to the commercial development of electrical under- 
takings, the work is often carried out in a half-hearted way, for 
the results, as compared with the expenditure, are then far from 
satisfactory. However, even a half-hearted attempt is better than 
no movement at all, as it gives the far-sighted manager an oppor- 
tunity of testing the new methods, and thereby realising some- 
thing about the possibilities of which they are capable if carried 
out on a larger and more systematic scale. 

The commercial sales department of a central station, if 
aggressively conducted, will accomplish results in a year or two that 
otherwise would not be obtained for many years under the more 
ordinary methods. Therefore it behoves the supply authorities to 
investigate these methods, and to make it their business to increase 
business—to increase their load factors by every honest logical 
means, taking advantage of every modern commercial method that 
will serve their purpose. 

It would be wise to commence the keeping of records of the 
operation of the commercial sales side of the business, so that 
questions regarding important commercial problems could be asked 
and answered readily and with certainty. These records should 
be kept in such a way that the results obtained in one town may be 
compared with those obtained in another town. The most satis- 
factory general basis of comparison seems to be the income per 
cap. per annum. This method, while not a strictly accurate one, 
gives an excellent idea of the commercial activity of each town. 
Where the prices per urit are low, the income per cap. per annum 
is usually greater than where they are high, indicating that low 
prices induce more people to become consumers. Taking the 
average of English towns having populations varying from 70,000 
to 175,000 it will be found that the average total income per cap. 
із 4s. 1054. This amount, representing the income per cap. of 
central stations in this country, varies from 25. 3d. to 14s. 10d. 
There are 47 undertakings only which have an income per cap. of 
78. 6d. or over. With a properly conducted campaign there is no 
reason why the total income should not reach 15s. per cap. per 
annum. In those American cities where an active campaign has 
been carried into effect the income per cap. per annum ranges from 
208. to 24s. In other American cities which have not adopted an 
aggressive movement for new business the income per cap. is 
about 58. 

In the United States of America an association was initiated two 
years ago under the title of the Co-operative Electrical Develop- 
ment Association, which has done excellent work in advancing the 
electrical industry. The bases of its operations are very much the 
same as those laid down in this paper, but adapted to American con- 
ditions. The expenditure in the promotion of the objects of the asso- 
ciation was £11,000, and liabilities to the extent of £2,000 incurred for 
work in progress; by the aid of this money, central stations have 
been induced to spend £110,000 in advertising and canvassing, with 
a result that the equivalent 8 c.P. lamp connections added were 
about 5,500,000, or, in other words, apparatus having a total demand 
of 140,000 kw. This necessitated a capital expenditure of approxi- 
mately £2,700,000 for the necessary generating and distributing 
plant required to supply these additional connections, and an 
income to the central stations for current sold of £1,400, 
expenditure which would fully justify the disbursement of a much 
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larger sum than £11,000. So great has this success been that the 
campaign for 1907 is to involve a total expenditure of £32,000. As 
a result ofthe work of the association, 163 American central stations 
have inaugurated showrooms, 193 have commenced the systematic 
distribution of magazines and advertising matter, 223 have started 
newspaper advertising, 181 began the operation of their own electric 
sign, 165 have added 331 canvassers. 'The increase in the lamp 
business was 25 per cent. over that of 1905, as contrasted with an 
increase of 8 per cent. in 1905 over 1904 and 5 per cent. in 1904 
over 1903. 

Tbis story of success is one that should set British electrical 
manufacturers and central station managers seriously thinking as to 
whether it would not be of 2reat advantage to form a somewhat 
similar association in this country, not necessarily along the same 
lines as the American association, but modified to suit the needs 
and customs of an older civilisation. The electrical industry 
cannot even, in these days of general prosperity, be said to be, as a 
whole, ina very satisfactory financial position as far as profits on 
capital invested are concerned. The undeveloped feld for the use 
of electrical apparatus is great, so surely any successful means of 
development must place all concerned with the electrical industry in 
а much better position. 

Undoubtedly the difficulties will be greater here, but the 
potentialities of the general idea of popularising the use of elec- 
tricity for light, heat and power, is во great that it is well worth 
while overcoming them. 


The Training of Engineers. 


Ат a meeting of the Post OFFICE INSTITUTION OF ELECTRICAL 
Exams held at St. Bride's Institute on Monday evening, 
October 14th, Major O’Meara, C.M.G., the President, delivered the 
inaugural address. 

After referring to the retirement of Sir John Gavey, C.B., from 
the position of engineer-in-chief to the Post Office, and the honour 
of knighthood which had been conferred on him by the Sovereign, 
Major O'Meara said :— 

No subject, probably, has been more discussed in engineering 
circles within recent times than that relating to the technical educa- 
tion of engineers and artisans. Many eminent men connected with 
the engineering profession have dealt with this question in their 
addresses, and have given expression to views which are well 
worthy our serious consideration. The subject is one of immense 
importance to us, affecting as it does the success of all our opera- 
tions. Money can purchase the best of material, but to employ it to 
the greatest advantage requires that we shall have at our command 
well-educated officers to direct highly trained workmen. To deal 
with the subject fully would necessitate many evenings being 
devoted to it. But many other important questions demand our 
attention, and I fully realise that we have not the time at our 
disposal to do more than just touch on the fringe of the subject 
to-night. I think we are all ready to admit that in our profession 
technical education cannot consist in learning by rote something in 
the nature of a series of prescriptions, one or other of which will 
later prove to be the solution of each of the various schemes which 
may be handed over to us to work out in the course of our careers. 
What is it then that the professional education of our engineers 
should aim at? To quote Pope :— 


Nis education forms the common mind, 
Just as the twig is bent, the tree's inclined." 


These lines apply as truly to professional as to general education. 

We are associated with a branch of engineering in which advances 
have been, in the past, rapid and continuous, and so far as I can 
see, the time to call a halt in connection with the march of progress 
and improvements has not come yet. Engineering already covers 
a very wide field, and every day the portion of it which the tele- 
graph engineer has to deal with in his work daily, is becoming 
greater in extent. It is not to be expected that individual officers 
can possess expert knowledge of all branches of engineering affect- 
ing their work, but it is essential that one and all shall possess a 
thorough knowledge of the fundamental principles and laws on 
which engineering science is based. And the minds of our 
engineers should be so formed by their professional education and 
training that, in later years, no matter what the nature of the task 
presented to them for execution in the ordinary course of their 
duties, still they should be able to pick out intuitively the principal 
featares of the problem before them, and if any of these are new to 
them, they should be in a position to obtain, by a process of 
accurate reasoning, a solution of these novel aspects. 

If courses of instruction are properly designed to develop the 
student's mental equipment on the lines indicated, then such as 
bave been attentive and industrious in connection with their 
theoretical studies, and, in addition, have been observant when 
engaged on practical work, cannot fail to rise to the occasion when 
the demand is on them. 

Success does nof depend entirely on book learning, important 
though this is: other qualifications are also necessary in our service 
as in all other callings. If I were asked what is required for 
success, I would unhesitatingly ly that according to my own 
experience, the following is the order of importance of the quali- 
fications which make for success :— 

(a) Personal equation. 

ua erm aptitude, or its equivalent, administrative 
a : 

(c) Quality and extent of professional knowledge. 

Bome of you are no doubt at the order in which I have 
enu the above qualifications. To these I would suggest 
that it would be well for them to examine the qualifications of 


acquaintances who have been successful in life and whose character- 
istics they know sufficiently well. I shall indeed be surprised if my 
own experience is not fully confirmed by those who carry out the 
investigation suggested. 

Let us consider the above qualifications a little more in detail. 
Many elements go to make up the personal equation of an indi- 
vidual. To enumerate but а few of the important ones, I would 
mention initiative, mental capacity, industry, trastworthiness, 
resourcefulness, tact, judgment, perseverance, loyalty and good 
address. Some of these qualities are no doubt a gift of nature, 
but, believe me, when they are not so provided they can be often 
acquired, to some extent, by cultivation. They are by no means 
all of equal importance, nor are they always of the same relative 
importance and value in every case. Rather does the rank and 
position of an officer determine the relative value of each of these 
qualities in any particular case. There is one element in the pre- 
sonal equation which I have not mentioned so far, but a reference 
to which I ought not to omit. I have in mind the power of an 
individual to solve the personal equations of his subordinates. 
This instinct is certainly required, in some degree, by all afficers 
in responsible positions, and in the higher ranks the possession of 
it is absolutely indispensable. I would commend to your notice an 
address given by Mr. J. Hayford, in America, entitled, Why not 
Teach about Men, the most Important and Difficult Tool an 
Engineer Uses?" You will find there much of interest to you. 
He most truly remarks, “A correct judgment of men is more 
difficult to attain, but is also more important than a correct judg- 
ment of materials." 

The second of the main considerations required for success men- 
tioned by me was commercial aptitude. This qualification requires 
in ita possessor the power to control the organisation under him in a 
manner to ensure that all the resources of men and material at his 
command are employed in turning out work of high efficiency at the 
most reasonable cost. To achieve this end, waste in all its forms 
must be checked, and running costa must be strictly controlled. It 
is alone by attention to these matters that some return on the 
capital expended can be looked for, and an undertaking made a 
commercial success. In former times, when our duties were con- 
nected chiefly with the maintenance of the public telegraphs, and 
pur officers were not brought into such contact with individual 
members of the public, as is the case to-day, economy had certainly 
to be studied. In those days our organisation was not large, and 
therefore the control and check of expenditure could be very 
minutely exercised from headquarters. Economy claims our atten- 
tion no less to-day than in former times, but our organisation has 
now become vast, and we are further charged with the duty of pro- 
viding particular services to meet the requirements of individuals, 
some of whom naturally have fancies of their own. These factors 
cannot fail to render a very close check on expenditure increasingly 
difflcult, and it hastherefore become infinitely more important that 
officers of even very junior rank should pay a closer attention to 
those matters which are so intimately associated with the adminis- 
tive side of our work, and thus add to the efficiency of the control 
and check on our expenditure. That is to say, we must look for 
the development of commercial ability at an earlier period in the 
careers of our officers now than was formerly the case. 

The position in which I have placed the third of the main con- 
siderations affecting success must not be taken to imply that I 
depreciate the value of knowledge. This is by no means the case; 
on the contrary, I thoroughly endorse the advice contained in the 
following lines :— 


* Seek knowledge, as if though wert here forever; 
Virtue, as if death held thee by the bristling hair." 


It is pretty clear that one can never afford to cease one's studies. 
Experience has taught me that there is no short cut to knowledge: 
many long years ago, I fear, I cherished the delusion that such a 
short cut existed, and I consulted a brother officer in the hope that 
he would furnish me with a few useful tips which would have 
enabled me readily to successfully compete at & certain examination. 
His reply sorely disappointed me, for he informed me that it would 
be necessary for me to read widely, and read hard, if I ever hoped 
to accomplish my purpose. He increased my disappointment b 
forwarding me a large parcel containing publications and books 
of notes made by himself. To-day I am ready to freely acknow- 
ledge that no advice which I have received in my life has been so 
profitable to me as that to which I have referred. 

The advance in engineering knowledge continues steadily and 
rapidly, and the real difficulty which exists is that connected with 
the apportionment of a student's time, so that it sball be devoted in 
& satisfactory proportion to each of the various subjects affecting his 
profession, in accordance with their relative value in his work. New 
matters are continually forcing their attention on ourselves, as well 
as on all others who are engaged in some branch or other of engineer- 
ing, and it is, I must confess, somewhat difficult to decide on the 
subjects which should be included in the professional education of 
our officers. Hitherto the engineering schools of this country have 
not provided a complete course of instruction for students desiring 
to adopt the career of a telegraph and telephone engineer. It is 
true that in many schools instruction is given in each of the 
individual subjects which are essential to a stodent wishing to 
follow our calling; still, I can quite imagine that the young 
aspirant to a telegraph engineer's career must find it somewhat 
puzzling to select exactly those subjects on which he can most 
usefully concentrate his attention. His difficulty, it is true, arises 
wholly from inexperience, for there is material to guide him in 
his choice of subjects, but naturally he can hardly be expected to 


look in the proper quarter for the inspiration he requires. The 
Indian Government for many years has ed a course 
of instruction at the Royal Indian eering College, * 
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Hill,* for the engineers required in the Indian Telegraph Service, 
and the French and German Governments have met their own 
requirements by providing special courses of instraction for those 
officers already in their services, who are intended to fil the 
superior engineering appointments in the Telegraph Departments 
of these countries. 

Lastly, many of the engineering schools in America have also, 
in recent years, provided instruction of a specialised character for 
those of their students who wish to follow the career of a telephone 
engineer. 

There are many in the audience before me who, I feel sure, wish 
to become engineers in our own telegraph service, and I can give 
no better advice to them than that they should examine the courses 
of instruction planned by the Indian, the French, and the German 
Governments and those of the American Engineering Colleges 
referred to. They will be wise, then, to arrange their own studies 
so as to include the subjects of the curricula mentioned. It will 
be found that in addition to such subjects as telegraphy, telephony, 
construction of aerial and underground networks, building con- 
struction, and steam engines, the subjects of administration, 
finance, political and social economy also form part of practically 
all the courses referred to by me. The importance of including 
subjects of a commercial as apart from a purely engineering 
character in the education of an engineer is, I am glad to find, 
now becoming very generally recognised. And I would call vour 
attention to the following reference to this matter in an address 
given in America by President Humphreys, of the Stevens Institute, 
whose words were :— 

"I contend that every engineer student should have some in- 
struction in the principles of accounting, in depreciation, business 
law, patent law, banking, specification, and even sociology. And 
in connection with the business side of their training, they should 
be made to see the importance of the correct use of language.” 

І feel that it is quite possible that there may be а few among 
the younger members of the Institution present here to-night who 
will be wondering what value some of these subjects may have for 
them. For instance, as regards the principles of accounting, the 
argument may be advanced that we are employed in a Government 
department, that Parliament votes supplies which we have to spend 
on works decided upon by the Postmaster-General. Further, that 
our accounts have to be prepared in a particular way, so as to 
meet the Regulations framed by the Lords of the Treasury, and, 
therefore, a knowledge of commercial accounting is likely to be of 
very little use, if at all, to our own engineering officers. Now, I feel 
that it is for the very reason that our accounts are prepared in a 
special way that a knowledge of the principles of commercial 
accounting, is particularly valuable to our officers. Let me 
explain why. In connection with our telephone system, we 
provide individual services, and naturally those availing them- 
selves of such services are called upon to pay the full cost of the 
same to the department. The method in which our expenditure 
has to be recorded, does not enable us to pick out, at once, from 
our ledgers, the exact annual value of each service which the 
department provides, but a knowledge of commercial accounting, 
and of the basis on which the charges to the public should be 
framed, however, readily enables us to translate the various items 
recorded in our ledgers into the appropriate elements which 
represent the annual cost of each service from a commercial point 
of view. But there is much more than methods of book-keeping 
to be learnt from a study of commercial accounting; to take but a 
few matters, I would mention methods of preventing fraud; 
systems of paying wages, both from the accounting and admini- 
strative standpoint; the organisation of accounts in relation toadmini- 
stration. Then again, the value to our officers of some knowledge 
of business law and banking may not be quite clear. But I would 
remind you that nowadays we have to deal largely with contractors 
and others; and in the future we shall have to do so more and 
more. Our relations in these cases must be governed by the same 
general principles as those which rule in ordinary commercial life. 
There are many pitfalls for the inexperienced man engaged in 
business, and it is necessary for every man to have some knowledge 
of the various ordinary legal points met with in business, in order 
that illegal acts may not be committed inadvertently. And, 
further, when difficult questions arise, such knowledge will often 
indicate whether it is worth while to seek legal assistance in dealing 
with the matters involved. Again, at times, financial crises and 
questions bearing on the Money Market are likely to indirectly 
affect our interests, and as problems connected with such matters 
are studied in connection with banking, a knowledge of this subject 
will not come amiss. Further, officers who rise to high positions 
are often called upon to frame regulations for the administration of 
the branch under their control. It is perhaps on such occasions 
that the fullest advantage is derived from the knowledge of com- 
mercial law and many other business subjécts. We can rarely go 
wrong if we imitate sound commercial methods in our own adminis- 
trative decrees. The value, to an engineer, of a knowledge of 
depreciation, patent law and specification is so self-evident as to 
callfor no remarks from me. "The subject of sociology, on the other 
hand, I feel that I cannot dismiss quite in the same way. Apart 
from it8 bearing upon our relations with those with whom we have 
to work, the subject is really one of the greatest interest to all 
thoughtful men. The theory of society is continually undergoing 
changes, and it certainly seems to me that officers who wish their 
administrative efforts to be successful, will find it profitable to 
keep in touch with the aspirations of the various classes of workers 
J ew oO d 

* The Indian Government decided to close this College, but the 
curriculum of the course may be found in the Calendar of the 
Royal Indian Engineering College, Cooper's Hill, published by 
Messrs. Harrison & Sons, 59, Pall Mall. 
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in this country and also abroad, and further, to devote a little time 
to the study of the problems connected with the science of human 
society. Ido not, for one moment, wish to suggest that you should 
seek inspiration from Plato and Aristotle, the fathers of the science 
of society, nor from the writings of Bentham and Mill. But I do 
feel that we can all, with real advantage to ourselves, devote some 
attention to the articles relating to sociology which so constantly 
appear in the columns of the current issues of our leading maga- 
zines and newspapers. 

The foregoing considerations leave little doubt that the know- 
ledge required by our engineers should cover a wide range of 
subjects, and it goes without saying that whatever there is of it, 
should be built up on an absolutely sound foundation. 

In conclusion, I wish most strongly to impress on the younger 
members of this Institution that although an engineer’s work must 
be based on theory, yet practical experience alone can make an 
individual an engineer in anything more than title, and he can no 
more disregard the commercial aspect of his work than can the 
manufacturer, and consequently his education must be directed to 
this end. I hope that I may have succeeded in showing how 
important it is for each of us to study our own characteristics, as 
well as those of our subordinates. How this is to be done isa 
question which I fear must be left to each individual to solve for 
himself: those who best succeed in doing this will reap the richest 
reward. And I have also endeavoured to give some indication of 
the direction in which this Institution can help us all. I have 
mentioned certain subjects which are of immense importance to us, 
but which in the past have not been as generally recognised to form 
part of an engineer’s education as should have been the case. It would 
be of very valuable assistance to us, I think, if our Council were to 
induce some who are masters of these subjects to give us the 
advantage of their knowledge and experience by reading papers on 
their own special subject during the ensuing Session. This Institu- 
tion is still very young, but it cannot fail to grow in usefulness, and 
I have visions of the many benetits which it will be able,to confer 
upon usall. І сап only trust that the ensuing Session will be as 
great a success as was the past one. 


LEGAL. 


MAYOR AND CORPORATION OF BouRNEMOUTH v. THE POOLE AND 
District ELECTRIC Traction Co., LTD. 


THIs case was mentioned to Mr. Justice Joyce in the Chancery 
Division on Tuesday. 

Мв. Томтлм, for the Poole company, said his clients owned a 
tramway undertaking, and on March 11th, 1903, entered into an 
agreement to sell the undertaking to the Bournemouth Corporation. 
That agreement was afterwards confirmed by statute. The con- 
sideration for the sale and purchase was the payment to the com- 
pany of £5,500, and a further sum, to be ascertained in case of 
difference by arbitration, equal to the fair market value of the 
undertaking. For that purpose the balance-sheet of the company 
made up to October 31st, 1901, was to be taken. The matter went 
to arbitration before Mr. Justice Lawrence, who found a sum. 
Eventually the purchase was completed subject to certain out- 
standing questions, which were the subject of the action. All 
these questions had been disposed of except two, which arose on 
the 4th clause of the agreement. The sale wae made subject to all 
liabilities and engagements of the company incurred or entered 
into in the ordinary course of business in connection with the Poole 
undertaking outstanding or undischarged on the appointed day, 
which was December 31st, 1903, being indemnified by the Cor- 
ү The two items were £7,000 in respect of a loan from the 

ndon and South-Western Bank, utilised for discharging 
liabilities to creditors in the ordinary course of business, 
and £4,558 38. Rd. in respect of liabilities to sundry other 
creditors. When the matter came before the present Court, his 
Lordship referred it to Mr. Sneath, an accountant, to report 
whether all or any part of the two sums were liabilities or engage- 
ments of the company incurred or entered into in the ordinary 
course of business. That report came before the Court on the 
further consideration of the case in April last, and his Lordship 
was not satisfied with the meaning of the report. Mr. Sneath had 
now answered certain questions put to him in favour of the com- 
pany, viz., to the effect that a large part of the two items was a 
liability incurred in the ordinary course of business. 

Мв. HuciEs, K. C., for the Corporation, submitted that Mr. 
Sneath’s report was not binding on the Court. With respect to 
the item of £4,558 which the report had reduced to £2,330, he 
urged that the Corporation could not be asked to pay the company 
anything in respect of capital outlay, as they had already received 
it in the award. With regard to the item of £7,000, which had 
been reduced to £6,476, it was impossible for the company to show 
that it was borrowed in respect of the undertaking at all. In 
point of fact, £3,000 of it was applied to the payment of a 
dividend. 

In the result, his LonpsEm held that the company was entitled 
to £6,476 odd out of the £7,000 bank loan, and. £2,570 part of the 
£4,558, on the ground that they were liabilities and engagements 
of the company incurred in the ordinary course of business in con- 
nection with the Poole undertaking outstanding or undischarged 
on the appointed day as defined in the agreement of purchase. He 
directed each party to pay its own costs. 


Vol. 61. No. 1,560, Остовив 18, 1907] THR ELECTRICAL REVIEW. 618 


NonrTR METROPOLITAN TRAMWAYS Co. v. LEYTON URBAN 
District COUNCIL. 


Im the King’s Bench Division of the High Courts of Justice, on 
Monday, October 14th, Mr. Justice Phillimore and Mr. Justice 
Walton, sitting as a Divisional Court, had this case before them. 
It was one in which the tramway company appealed against the 
decision of Mr. Graham Harris, who, as arbitrator, fixed theamount 
of compensation payable by the District Council to the company 
upon the acquisition by that authority, of so much of the company's 
undertaking, described as Tramway No. 13, as was within its area. 
Mr. Graham Harris assessed the amount of compensation payable 
on the basis that the Council were compelled to take the whole of 
the undertaking in the Leyton Urban District in the public streets, 
and a spur line leading from the main lineto the gates of the works 
or factory of the company situated at Leyton, but he held that the 
factory itself and other land, comprising a total area of 77,000 sq. ft., 
were not suitable or used for the purposes of tramway No. 13, being 
a factory where the company repaired and constructed cars for the 
whole of their system, including those portions acquired by the 
London County Council and the East and West Ham Borough 
Councils, and he accordingly declined to meke any allowance in 
his award for the works and land in question. The company 
appealed against this decision and sought to have the award set 
aside. 

Mr. Danckwerts, K.C., Mr. Hutchinson, Mr. Frank Richardson 
and Mr. Devonshire appeared in support of the appeal; and Mr. 
Balfour Browne, K.C., Mr. C. A. Russell, K.C., and Mr. Courthope 
Munroe were for the respondent Council. 

The appellants urged that, inasmuch asthe arbitrator had awarded 
a part, the Council, by their agreement, must take the whole, and 
that Mr. Graham Harris had no right in law to create such a 
severance as he had done. 

Мв. BALrFovB-B&BowNE maintained that the arbitrator’s award was 
good as one deciding a question of fact and should stand. He com- 
plained that the company, when the matter was before Mr. Justice 
Bigham, elected to treat it ав а question of fact, and thatthe matter 
was sent back to Mr. Graham Harris to be so decided, now he had 
decided that the factory was not suitable or used for the purposes 
of the undertaking, the company appealed and raised points of law. 

Their Log DSE S gave judgment on Tuesday. They dismissed 
the appeal, holding that the local authority were not compelled to 
take the car factory. The company, however, were entitled to be 
compensated for the easement of the land inside the gates of the 
factory on which the tramlines had been laid, and no doubt the 
arbitrator in making his award had taken that into account. 

Leave to appeal was granted. 


EARTHING THE NEUTRAL POINT. 
By E. V. SHAW. 


THE earthing of the neutral point on a three-phase system is 
a subject that appears to have been approached from diametri- 
cally opposite points of view by different engineers. 

Some adopted the plan of earthing the neutral in as many 
places and as solidly as possible, while others did not earth 
it at all. 

As one would expect, however, time and experience have 
brought these two extremes to one point of common practice, 
which ie, that the neutral of a three-phase system should be 
earthed at one point only, and that through a suitable 
resistance. | 

It may be of interest to trace the steps which have led 
to this from such different ideas. By the plan of earthing 
the neutral, the possible potentia] between the conductors and 
earth was practically halved (to be exact, it was divided by 
У з), and to make this doubly sure, the star of every star- 


wound generator and motor was connected direct to earth. 

Theoretically, this is excellent, but in practice the draw- 
backs are (a) that it is only necessary for one phase to break 
down for there to be a short circuit which will cause a heavy 
rush of current, which, if only on a motor circuit, will pro- 
bably be sufficient to upset the whole rystem; (b) that 
considerable earth currents are likely to circulate between 
the generators and motors, and even between the generators 
themselves. | 

Now, where the neutral is not earthed, the breakdown of 
the insulation of one phase does not at once cause sufficient 
carrent to flow to trip out the automatic switches through 
which the faulty conductor is fed, but a discharge takes 
place at the fault which very speedily destroys the insula- 
tion of the other conductors in immediate proximity, 
and a very violent short-circuit oscura. It has been found 


that these shorts were so heavy that the automatic switches 
through which the faulty conductor was fed opened with & 
loud report, usually spilling most of the oil in the switch 
tanks, and sometimes breaking the wooden rods on which 
the cross-arms joining the fixed contacts were carried, and 
the arc set up, acting as a vibrator, often caused the break- 
down of the insulation in other parts of the system. 

Those who favoured the insulated neutral argued that 
with it earthed there was twice the risk of a short as with 
it free from earth, because in the first case it was only neces- 
sary for the insulation of one phase to break down for there 
to be a short, whereas in the second case it was necessary for 
the insulation of two phases to break down before there was 
а short-circuit. But it has been proved by experience that 
in an unearthed system, when the insulation of one phase 
breaks down it is very quickly followed by another, and во a 
short-circuit is established. 


The voltage between any two phases is / 3 times as much 
as that between one phase and the neutral point; it is 
clear, therefore, how much more disastrous must be the 
effect of а short between the phases than one between one 
phase and earth. 

Shorts between phases are the faults on an unearthed 
system, shorts between one phase and earth being the usual 
faults on an earthed system. | 

Thus the conclusion was drawn that the neutral should be 
earthed at one point, and in order that the flow of current 
to a fault might be checked, a resistance should be inserted 
in the circuit. 

Although it is now generally accepted that the neutral 
should be earthed at one point only and through resistance, 
yet there are still many central stations where a number of 
three-phase machines are run in parallel with all their star 
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Fig. 1. —GENEBAL ARRANGEMENT OF EARTH SWITCH. 


points earthed ; where this is done it is interesting to place 
an ammeter between the neutral point of each machine and 
earth. 

The current flowing in the earth wire will be found to 
have a very variable wave form, and to have a periodicity of 
three times that of the system. 

In one case which came under the writer's notice recently, 
the total current flowing in the earth bar of two 3,000-Kw. 
generators supplying motors at 6,600 volts was 250 
amperes. In this instance the neutral points of all the 
generators and motors on the system were coupled direct to 
earth. In another case, where a 1,500-Kw. generator is 
ran in parallel with a 3,000-Kw. machine on а 6,600-volt 
system, and only the neutral points of the generators are 
earthed, the cross-current in the earth wire between these two 
machines often rises to 50 amperes. 

It is obvious, therefore, that the ideal system is to have 
the neutral point of only one generator at a time connected 
through a resistance to earth. | 

This can be done by placing a knife switch in the earth 
wire of each machine, and having only one switch of those on 
the running machines closed at one time. | 

But in large power stations, where the switchgear i8 
operated from a control desk placed on a gallery or 
perhaps in a switch room, this would not meet the case, 
for it would not coincide at all with the fundamentals of 
remote-control switchgear. Of course, remote-control 
switches to take the place of these knife switches 
might be installed, but an automatic device, such as that 
recently designed by the writer for use in conjunction with 
Westinghouse remote-control switchgear, seems to meet the 
case better. 
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Earth Stitch. — This automatic earth switch is made up 
of two parts—the earth switch proper and the supple- 
mentary or motor-control switch by which it is operated 
(fig. 1). 

The earth switch itself consists of a slate base on which 
are mounted one ring contact—which is connected direct to 
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Fic. 2.—DETAILS OF CONNECTIONS OF MOTOR CONTROL SWITCH. 


the earth resistance—and, concentrically with this, the same 
number of contacts as there are machines in the station, 
each of these contacts being connected to the neutral point of 
one machine (fig. 3). A brush carried on a shaft connects this 
ring to one contact at a time; this shaft is coupled by worm- 
gearing to a 1-H.P. motor, which is capable of revolving the 
brush at the rate of 2 R. P. M. 

The supplementary switch is similar to the main switch, 
but is much lighter in construction ; its revolving brush is 
carried on the same shaft as the main brush, and these two 
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brushes are on the opposite ends of the shaft, which is 
geared in the middle to the motor. The ring contact of 
this supplementary switch is connected to the negative side 


of the switch motor, and each of the small contacts 


corresponding to the nentral-point contacts on the earth 
switch, is connected to the “ off position " of the pilot switch 
on the main oil switch for that generator (see fig. 2). 

It will be seen from this sketch of the connections 
that while the earth switch is connecting the neutral point 
of a generator, which is switched on to the bus-bars, to 
earth, the motor circuit is broken at the pilot switch, but 
immediately the oil switch of this generator is opened the 
pilot switch comes over to the “ off position " and closes the 
motor circuit. The motor then drives the revolving 
brushes until the main brush connects the neutral point of 
the next machine, which is switched on to the bus-bars, to 
earth. When it reaches this position, the brush on the 
supplementary switch being in a corresponding position, the 
motor circuit is now opened at the pilot switch on the 
oil switch of this generator. It is arranged for the earth 
switch to travel in a clockwise direction. 


ЩЕП 


The small single-pole switch in the motor circuit is pro- 
vided for opening this circuit when all the generators are off 
the bus-bars, so as to prevent the motor from driving the 
switch round and round, searching fora generator to earth. 

In addition to this, on a particular switch designed by 
the writer, a pilot switch has been added similar in con- 
struction to the motor-control switch, the brush arm of 
this switch being likewise driven by the common shaft. 
This is shown in fig. 1, and the connections in fig. 2. 

This pilot switch closes the circuit for the “ earth- 
switch pilot lamp" corresponding to the generator which is 
earthed. i 


BUSINESS NOTES. 


The Brussels Wiring Contract.—With reference to 
our paragraph on this subject last week, Messrs. Morrison and 
Roebuck, of Blackpool, now write: —“ We notice that Mr. Maurice 
Closset, of Boul. du Hainaut, 93, Brussels, informs your readers that 
his firm had been entrusted with the whole of the work at the 
Alhambra Theatre, Brussels. We beg to contradict this, and to say 
that Mr. Maurice Closset's firm have only received the order for the 
following :—Stage and outside work, supplying, fixing and wiring 
switchboard, battens and float, and the outside lighting, as we 
could not get through the whole of the work in time for opening. 
The whole of the remaining electric lighting is being done by us.” 


Larkin’ at Mammoth Fun City.—Merssrs. C. 
Larkins & Co., electrical and general engineers and contractors, 
have secured the appointment as sole official contractors to the 
International Fairs, Ltd., Mammoth Fun [City, to be held at 
Olympia, 1907-8. 


Record Oil Separator.—Merssrs. HOLDEN & BROOKE, 
LTD. of Manchester, have recently received an order for one of 
their Brooke’s patent parallel flow” oil separators, which is to 
be capable of dealing with 178,000 lb. of exhaust steam per hour. 
So far as we are aware, this separator has a capacity of nearly 
double that of the largest hitherto on record. 


Book Notices.—“ Proceedings of the American Society 
of Mechanical Engineers.” Vol. 29, No. 2. October, 1907. New 
York: The Society. 

Proceedings of the Incorporated Municipal Electrical Associa- 
tion.” 1907. London: Wyman & Sons. Price 53. 

Proceedings of the Institution of Electrical Engineers,“ Vol. 39, 
No. 186, September, 1907. Price 5s. Contents: Telephonic 
Transmission Measurements, by B. S. Cohen and G. M. Shepherd: 
Direct Current Design, by Р. Н. Page and F. J. Hiss; Hot-Wire 
Wattmeters and Oscillographs, by J. T. Irwin; New Type of Induc- 
tion Motor, by L. J. Hunt, &c. Also Index to Vol. 39, and Articles 
of Association, with list of officers and members. London: E. and 
F. N. Spon. 

“Proceedings of the Rugby Engineering Society." Session 
1906-7. Vol. 4. Rugby: The Society. 1907. Price 10s. 6d. 

"Chemical Trade Directory.” 1907. London: Davis Bros. 
Price 108. 

"Introduction А l'étude de l'Electricitó Statique et du 
Magnétisme." By E. Bichat and R. Blondlot. Paris: Gauthier 
Villars. 1907. Price 5 fr. 

“The Socialist Spectre.” By the Right Hon. Earl of Wemyss. 
London: Watts & Co. 1907. Price 1d. 

“The Impossibility of Socialism.” By Wm. Schofield. London: 
Watts & Co. Price 1d. 


Catalogues and Lists. Messrs. JOHN SPENCER, LTD., 
Wednesbury.—Trade price list of wrought-iron tubes and fittings, 
also a revolving calendar disk for the years 1904 to 1925. 

Мв. JAMES Lrrraunn, 72, Finsbury Pavement, London, E.C.— 
Advance sheets, illustrated and giving prices of lightning arresters, 
automatic controlling switch, double cells switches, moving-coil 
instruments, soft-iron instruments, switchboard instruments, also 
portable testing sets for any voltage up to 500 volts, and with a 
range of 0—5 megohms, as manufactured by Dr. Paul Meyer, A. G., 
of Berlin, for whom he асів as sole agent in the United Kingdom. 
Dr. Meyer makes a speciality of all kinds of switchboard work, 
and particularly of patent automatic battery switches for large 
capacities and high-tension work, and price lists can be obtained on 
application to Mr. Littauer. 

Messrs. OLABKE, CHAPMAN & Co., Victoria Works, Gateshead- , 
on-Tyne.—This is a finely produced catalogue, using art-paper 
throughout, and very substantially bound. A number of views of 
the firm's winch machine shops, boiler shops, &c., lead off, and 
following these are given excellent half-tone illustrations, accom- 
panied by brief descriptive particulars, of its winches and 
hoisting gear, windlasses, capstan gears, cranes, boilers of land, 
marine, and water-tube types, Woodeson's direct-acting steam 
pumps, mining power plant, of course including electrical and 
other manufactures. Two sections, one of 36, and the other of 73 
pages, are devoted exclusively to electrical manufactures. The 
former includes views of, and data concerning, steam engines and 
dynamos, motors, and searchlight projectors; while the latter con- 
tains a fine collection of illustrations of the firm’s electric capstans, 
overhead cranes, winches, drills, pumps, switchboards, &c. А tele- 
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graphic code occupies between 20 and 30 pages at the end of the 
volume. We have nothing but praise to accord to this excellent 
production, the perusal of which must leave on the mind of the 
user an impression of high-class manufacturing production. 

Mxzssns. Lupw. Logwz & Co., Lrp., Farringdon Road, London, 
E.C.—Leaflet describing their cast-iron electric resistance grids, 
and stating in tabular form their dimensions, weights, electrical 
properties and prices. 

Messrs. IseNTHAL & Co., 85, Mortimer Street, Cavendish 
Square, London, W.—Fally illustrated catalogue relating to their 
several types of mercury vapour lamps for wall, ceiling, shop 
window, workshop, and outdoor lighting service; also these lamps 
for series running on circuits up to 600 volts, with relay connections. 
A separate section of the list contains illustrated particulars of the 
Schott Hg” lamps as arranged for use in photographic and other 
art studios. Prices are stated. 

Messrs. WALTER Locks & Co, Lrp., Calcutta.—Several 
specimens of their pamphlets relating to electric bells, telephones, 
heating and cooking apparatus, and ceiling fans. 

We have received a сору of The Insulator,” a pamphlet 
periodically issued by Messrs. PriNcHIN. Јонмѕон & Co., LTD., 
Minerva House, Bevis Marks, E.C., relating to their Standard 
varnishes for electrical use. | 

THe Remotes CoxNTROL SwrrcH Co., 5, Montpelier Street, 
Brompton Road, S.W.—Circular illustrating and giving particulars 
and prices of Blackmore's patent remote control switches. 


Trade Announcements,—Messrs. T. Harding Churton 
and Co., of Atlas Works, Leeds. have appointed Mr. CECIL A. 
EsMARCH, M. I. E. E., of 17, Collingwood Street, Newcastle-upon- 
Tyne, to be their agent in Newcastle and district for the sale of 
alternating current motors. 

Mr. BRINLEY REES has opened offices, as electrical and mechani- 
cal engineer, at Albert Chambers, High Street, Cardiff. 

Messrs. Creightons, Ltd., of Carlisle, have appointed Messrs. 
Warp & GoLDpSTONE as their sole selling agents for electrical wood 
casing and troughing for south of Oarlisle. Amongst numerous 
contracts secured by them for Messrs. Creighton is that for the 
casing for the Manchester New Royal Infirmary, which, we 
understand, is probably the largest institution in the world 
wired with casing, many miles of it having been installed at a cost 
exceeding four figures. 

Messrs. THERMIT, Lro., have been appointed sole agents for 
Great Britain and Ireland for the sale of Messrs. Edgar Allen and 
Со.'в patent anchor grips. Samples can be inspected at their 
offices, 27, Martin’s Lane, Cannon Street, E.C. 

Tem Union ELECTRIC Co., LTD., have appointed Messrs. 
Concpon & Co., of 5, Newton Street, Manchester, as agents for 
Lancashire and Cheshire for the sale of their dynamos, motors, 
switchgear, and measuring instruments. 

Messrs. А. P. WnaiGHT & Co., electrical engineers, 60, Queen 
Victoria Street, E.C., are London district and shipping sellers of 
the patent high-speed eelf-lubricating paraffin oil engines that are 
made by Messrs. BELLIss & Moncow, LTD., of Birmingham. The 
firm have some of the engines on show at their showrooms in 
Union Street, Borough, S.E. We have received an illustrated 
specification showing the 4 and 6 and 8 and 10-н.р. sizes coupled 
to multipolar dynamos. The engines are stocked in sizes of from 
4 to 12 Н.Р. 

African Engineering says that MR. WILLIAM BLARE, of Johannes- 
burg, is about to retire from his business of consulting engineer, 
and has made arrangements to hand it over to Mr. H. Friedlander, 
his manager, and Mr. F. C. Sturrock, the electrical and mechanical 
engineer. Тһе business will be carried on under the name of 
FRIEDLANDEB, SturRocK & Со. at the same address—viz., 60-63, 
Permanent Buildings, Harrison Street, Johannesburg. 

In the notice, which appeared on p. 607 of our last issue, of 
Messrs. MORRIS & LisTER'S new small knife switch, we omitted to 
mention that the London agents of the firm are Messrs. Frampton 
and Paine, of 29, Old Queen Street, S.W. 

TEE LONDON SHAFTING AND PULLEY Co. have removed to larger 
and more convenient premises situate at 26, Collingwood Street, 
Blackfriars Road, S.E., at the back of their old premises. They 
will now keep a larger and more varied stock of all ordinary pulleys 
and shaft fittings. 

MrssBs. J. R. Parxrseton & Co., electrical and general 
engineers, of 6, Prospect Place, Swansea, desire us to state that 
they are not connected with the new firm of How, Partington and 
Co., of Taff's Well, whose business arrangements were referred to on 
page 608 of last week's issue. 


Bankruptcy Proceedings.— R. S. BLACKBURN, elec- 
trical engineer and contractor, Hebden Bridge. — October 31st is the 
last day for the receipt of proofs for intended dividend by the 
trustee, Mr. C. H. Plant, 14, Chapel Street, Preston. 


For Sale.—Tue CO-OPERATIVE WHOLESALE SOCIETY, 
Lap., is offering for sale a number of steam and gas engines, 
dynamos, electric motors, cranes, &c. Full particulars appear 
among our advertisements to-day. 


Natal Rubber.— According to Reuter, the first shipment 
of Tonga Land and Zululand rubber was dispatched to London 
on October 10th. A large tract of rubber country is being worked 
under a concession granted by the Natal Government, and regular 
shipments are expected. 


Liquidations, — KUETTNER, MACDONELL & COOKSON, 
Lrp.—A meeting is to be held on November 18tb, at 19-21, Queen 
Victoria Street, E.C., to hear an account of the winding up from 
the liquidator (Mr, A. W. Sully). 


Josera RicHMOoND & Co, Ітр., 30, Kirby Street, Hatton 
Garden, London.—On September 16th, Mr. R. J. Ward, 2, Clement's 
Inn, Strand, W.C., was appointed liquidator, with a committee of 
inspection. 

Conpuir AND INSULATION Co., Lrp.— The liquidator (Mr. 
Charles J. March) in his statement of affairs shows assets of 
£5,343, and liabilities amounting to £2,483, leaving a surplus of 
£2,860. 


LIGHTING and POWER NOTES. 


Barry.—An expert has interviewed a deputation of the 
U.D.C. and discussed the question of the lighting of the town by 
electricity. 


Bolton.—The Electricity Committee has now com- 
pleted arrangements for supplying energy to the extensive mills of 
Messrs. Ainsworth, cotton epinners, Great Lever. Many other 
textile firms in and around Bolton, are adopting electrical driving. 


Brandon.—The U.D.C. has accepted the offer of 
Messrs. Pease & Partners, Ltd., for lighting the streets at Water- 
houses by electricity, at £1 17s. 6d. per lamp per annum. 


Bridge of Weir.—In connection with the Orphan Homes 
at Bridge of Weir, a complete new installation of electric lighting 
has been provided by two philanthropic individuals, at a cost of 
£4,000. Hitherto oil lamps had to be used in the houses as well as 
in the streets. 


Burnley.—It is pointed out that our note last week 
regarding the Burnley Workhouse was misleading, as the electric 
light is already installed ; the inquiry, we believe, is in respect, of 
a supplementary supply for the Corporation mains. 


California.— Our contemporary L'Eleliricista, of Rome, 
publishes some important news concerning the construction 
of an electrical line 150 miles long, 50 miles of which is along the 
sea-coast of California, to be worked ata pressure of 100,000 volts. 
The installation із being constructed by the Stanislaus Electric 
Power Co. 


Carlisle.—AÀt a meeting of the T.C. on the 8th inst. 
the Electricity Committee reported the result of investigations into 
the management of the works, and intimated that they had received 
the resignations of the engineer (Mr. Burnett) and the assistant 
engineer (Mr. Scurfield). It was resolved that the resignations be 
accepted, to take effect as from March 316, 1908. A member 
complained of the meagreness of the report, and asked for details ; 
he moved that the sub-Committee's report be printed and sent to 
every member. After a long discussion, in which the town clerk 
stated that there was no report to print, the minutes were adopted. 


Carmarthen.—The T.C. on October 9th gave ite consent 
to the application of Messrs. J. B. Saunders & Co., of Cardiff, for a 
prov. order for E.L. 


Coalisland (Co. Tyrone).—4A movement is on foot in this 
town, which is a mining and weaving centre, for the introduction 
of an electric lighting scheme for the town and district. Ata 
preliminary meeting last week, Messrs. Stewart submitted a scheme 
which was favourably received. 'The power is to hand in the 
river, which connects the local canal with Lough Neagh. 


Douglas (Isle of Man).—The T.C. has appointed a 
committee to consider the advisability of establishing an electrical 
undertaking and the possibility of electricity being generated by 
turbine machinery in connection with the West Baldwin reservoir, 
or by waste water power elsewhere. 


Eastbourne.—The T.C. has applied to the L.G.B. for a 
loan of £7,000 for mains, &c., for three years. 


Epsom.—The U. D. C. has instructed the electrical engi- 
neer to report as to the cost of lighting the town by electricity as 
compared with gas. 


Glasgow.—The Electricity Committee of the T.C. have 
refused to give active and financial support to the Exhibition to be 
held in Manchester next year by the National Electrical Manufac- 
turers’ Association, London. 

The Secretary of State for Scotland has sanctioned the borrowing 
by the Corporation of £150,000 for the execution of capital works 
under the Glasgow Electric Lighting Order 1890 and the Burgh 
of Pollokshaws Electric Supply Order 1905, raising the total sum 
authorised to be borrowed for that purpose to £1,850,000. "The 
Secretary for State adds in his letter that he hopes his suggestion 
as to increasing a provision made annually by way of sinking fund 
for redemption of the £885,000 borrowed prior to 1500 will be kept 
in view. 

Gravesend.—The T.C., at a special meeting on the 14th 
inst., rescinded the resolution which it passed last June breaking 
the sealed contract to supply Northfleet with electricity. 
Northfleet demanded specific performance, and threatened Graves- 
end with a writ. — Ч gw 32 „ О. f£ 

The opposition to Northfleet collapsed in quite a startling 
manner, only four members holding out against the rescission. 
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Failsworth.—The U.D.C. has decided to seek counsel's 
opinion upon the failure of the Manchester Corporation Electricity 
Committee to provide a supply of electricity for the district. 


Handsworth.—The U.D.C. has decided to apply for 
loans of £18,200 for tramway feeders, and £1,756 for electricity 
supply purposes. 


Heston and Isleworth.—The U.D.C. on Tuesday 
decided, in view of the business in charging accumulators having 
largely increased, to reduce the prices as follows:—10 amperes, 
4d.; 20 amperes, 6d.; 40 amperes, 18.; 60 amperes, 1s. 6d. ; 80 
amperes, 2s. In reply toa request from the Hounslow Ratepayers' 
Association, that an electric lighting expert should be engaged to 
advise the Council in its investigations into the working of the 
undertaking, the U.D.C. declined to take any further action to that 
already decided upon. 


Liverpool.—At a meeting of the Select Vestry on 
Tuesday, а report on the result of the working of the electric 
generating plant which was installed at the Liverpool Workhouse, 
Brownlow Hill, a year ago was read, showing that a saving of over 
£1,200 had been effected as compared with the cost of working in 
an equal period with electricity taken from the Corporation at its 
regular scale charges. 


Llandinam.— Through the energetic action of Mr. David 
Davies, M.P., the houses, churches, streets and railway station in this 
township are now electrically lighted. Two water turbo-generators, 
supplemented by an oil engine and dynamo, supply the energy at a 
cost of 1s. per annum per light to the inhabitants. 


London. — Isiinc'ton. — The Electric Lighting Com- 
mittee report having received a communication from the elec- 
trical engineer dealing with the progress of the undertaking 
during the quarter ended June 30th last. The results are 
tke most satisfactory that have yet been achieved. The Com- 
mittee anticipates the increase in the total number of units 
sold during the 12 months to end March, 1908, will be three times 
as great as the increase in any previous year. As regards costs per 
unit, they were as follows during the quarter ended June, 1907, the 
figures for the corresponding period of 1906 being put in paren- 
thesis:—Generation, 1:17d. (1'26d.); distribution, 14d. (58d) 
rates and taxes, 12d. (-17d.) ; establishment charges, 35d. (53d. 
total, 178d. (217d.)  ' 


Lowestoft.— The T. C. has received from the L. G. B. 
sanction to loans of £6,250 for feeder cables; £5.000 for services 
and distributora ; £1,500 for meters; £1,200 for public lighting; and 
£3,000 for motors. 


Lytham.— The U. D. C. on October 10th sealed an agree- 
ment for the transfer of the E.T.. order to the Local E. L. Co. 


Partick.— At a meeting of the T.C., the engineer 
reported that the office staff and mains superintendent had refused 
to accede to the Council’s decision as to their houra of work. 

It was intimated that the Secretary for Scotland had consented to 
the borrowing of £10,555 by the Council to meet the cost of engine 
room extension, building for stores, &c., and for capital expenditure 
up to May last. The total sum authorised to be borrowed for 
works under the Partick Electric Lighting Order, 1893, is now 
£122,477. 


South Africa.—East Lonpon.—A special meeting of 
the East London Town Council was held on September 17th to 
consider the question of reconstructing the power station, as recom- 
mended under two schemes, one by the town electrical engineer, 
and one by Messra. Roberts & Long, of Darban and Cape Town 
respectively. The latter scheme involved an estimated expenditure 
of £35,000, and the construction of a new power station, and was 
lost by eight votes to two. The town electrical engineer’s scheme 
for the alteration of the existing station at an estimated cost of 
£11,000 was also lost by the Mayor's casting vote. The reconstruc- 
tion scheme is therefore shelved. | 

UrreNHAGR.—At a representative meeting of ratepayers, the 
principle of lighting the town by electricitv was affirmed, and the 
electric lighting scheme of Messrs. Bellad, Ellis & Co., adopted by 
the T.C., was confirmed. Only 20 out of 600 present voted against 
the scheme. 


Southampton.—The T.C. has decided not to obtain 
Parliamentary powers to carry on the work of free and assisted 
wiring. | 

Tunbridge Wells.—AÀ L.G.B. inquiry was held on 


October 8th relative to the application of the T.C. for a loan of 
£9,000 for electricity purposes; there was no opposition. 


Whitehaven.—The T.C. has decided to supply energy 
at ld. per’ unit to electrical contractors for the purpose of dis- 
playing electrical applianccs in their shop windows. 


Willington.— The U.D.C. has asked the County of 
Durbam Electrical Power Distribution Co., Ltd., to quote terms 
for the supply of energy for lighting purposes, with the use of 
overhead wires. 


Wolverhampton.—The Corporation Electricity Com- 
mittee has decided to extend the mains at a cost of £2,560 in order 
to supply power to the works of Messrs. J. Perks & Co., Commercial 
Road, and to the Chillington Tool Works, Willenhall Road. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The T.C. bas agreed that from December 
Ist next tbe general manager of the tramways shall have charge 
of the whole of the Corporation tramway undertaking, with the 
exception of the permanent way and the overhead electric equip- 
ment and feeder cables. 


Accrington.—There have been several cases before East 
Lancashire magistrates of late in regard to the obstruction of electric 
tramcars by drivers of various vehicles. The Accrington Bench on 
October 11th laid down the law very clearly. The clerk ruled that 
it was & driver's business to get out of the way of the car, and in 
giving their decision, the justices hold that the law appeared to be 
clear that tramcars were entitled to an unobstructed road. 


Birmingham.—No sooner has the В. of T. inquiry into 
the tramway accident, which occurred on the lst inst., been held, 
than the city is faced with another accident, though happily of less 
consequence. A car proceeding to Dudley, in passing over a section 
of the route which was under repair, left the metals and dropped 
into an excavation 2 ft. deep. Several people were slightly 
injured. 

Continental Notes.—IT41,v.—4A conference has recently 
been held at Marligni to discuss the project of constructing a rail- 
way between that town and Turin, in accordance with the terms of 
the concession granted to Eng. Butticag. The total length is 
155 km., with a maximum gradient of 5 per cent. 'The conference 
approved the plans, and decided to proceed with the work, con- 
Е the road to the normal gauge and operating it elec- 
trically. 

Russia.—A double track electric railway is been constructed 
from St. Petersburg to Oranienbaum, and will be extended to 
Peterhof. Another line is projected to run from the capital into 
Finland, and the Kuliney waterfall will be drawn on for power. 

GaBEECE.— Work is now in hand for converting the tramways in 
Athens to electric traction. Several lines are expected to be com- 
pleted early next year, while before the end of 1908 it is expected 
that 25 miles of electric tramways will be in operation, 

SwITzERLAND.—A concession has been granted to the Communes 
of Chiasso, Balerna, Coldrerio, Mendrisio, Capolago and Riva S. 
Vitale, for the construction of a narrow gauge electric tramway 
from Chiasso to Riva 8. Vitale. The length of the line projected 
is 12,200 metres.— Board of Trade Journal. 

GrEBMANY.—An electric tramway is about to be constructed 
between Solingen and Haan. \ 


Glasgow.—The Tramways Committee has, in response to 
a request by the Amalgamated Society of Engineers, agreed to pay 
their repair equad, at Pinkston power station, double time for 
Sunday labour. 


Malifax.—Vour people were killed and thirty injured 
through a car running away on Tuesday morning. The car was 
proceeding from Sowerby Bridge to Halifax, when through some 
cause unexplained, it commenced to run backwards down Bolton 
Brow, finally leaving the track and being wrecked in a shop front. 
Most of the passengers took tbe conductor's advice and remained on 
the car; the conductor was killed. 


Handsworth.—4A loan of £2,896 for tramway purposes 
has been applied for by the U.D.C. 


Hford.—The Tramways Committee of the U.D.C. has 
obtained from the G.B. Co.,the Traction Corporation, Ltd., and 
the Dolter Electric Traction Co. estimates of the cost of construct- 
ing the electric tramway from Cranbrook Road to Valentine's 
Gardens, on the surface-contact system. The estimates are as 
under :—G.B. system, tramway 1 and 14, £8,737 68. 4d. ; tramway 
2, £7,004 11s. 10d. ; cost of equipment per car, £98 158. ; Traction 
Corporation, Ltd., 1 and 14, £9,000; 2, £7,450; equipment per 
car, £30; Dolter Co., 1 and 14, £9,319; 2, £7,523; equipment per 
car, £114. The surveyor's and electrical engineer's estimate for 
the overhead system was]: 1 and la, £7,500; 2, £6,300. The 
Committee decided to adopt the overhead system. 


Kirkcaldy.—Mr. J. B. Hamilton (general manager, 
Leeds Corporation Tramways), who has acted as arbitrator between 
the T.O. and the Wemyss Tramway Co. in regard to the running 
powers of the latter over the Kirkcaldy system, has now reported 
on the matter, advocating the transposition of the termini of the 
upper and lower routes. 


Llandudno.—The B. of T. has now passed the route 


between Llandudno and Rhos-on-Sea, and traffic will be commenced 
to-morrow. Arrangements are being made for extending the line 
to Colwyn Bay, and plans have been deposited with the latter 
Council, which desires to have all telephone and test cables laid 
underground, to utilise the standards for arc lighting and to make 
certain alterations in the proposed arrangement of the track. 


London.—J..C.C.— It is recommended that Parlia- 
mentary powers be obtained for the construction of a line to link 
up the Streatham and Norbury lines. A portion of the line will 
be constructed on the overhead trolley system. - 

The short connecting line between Tooting Broadway and the 
London United Co.'s system, and the route to Tooting Junction, 
connecting to the South Metropolitan Co.'s Croydon line, have been 
inspected by the B. of T. and opened for traffic. 
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London.—L.C.C. Tramway Report.—A report on the 


working of the L.C.C. tramways during the year ended March 31st 
last was laid before the Council by the Highways Committee on 
Tuesdav. From this it appears that the capital expenditure on 
the undertaking up to that date amounts tn £6,946,310. The debt 
outstanding at the close of the year was £6,108,905. The receipts 
from the electric lines were £829,258, and from the horsed lines 
£585.345, or a total cf £1,414,603. while the working expenses of 
the electric lines amounted to £478 418, and of the horsed lines to 
£596,697—a total of £1,075,116. There was, therefore. a surplus 
of £350,839 on the electric lines, a deficiencv of £11,352 on the 
horsed lines, and a total surplus of £339,487. ^ Against this for 
debt cbarges, income-tax, Parliamentary expenses, бс, is the sum 
of £329,813, leaving a net balance of £9,673. The balance brought 
forward on the appropriation account on April Ist, 1906, was 
£31,249, making the surnlus revenue balance at the close of the year 
£40,923. Of this sum £35,900 has been transferred to the renewals 
reserve fnnd, increasing tbat fund to £141,855, the balance of 
£5,923 being carried forward. On the southern tramways during 
the year tbere waa, after paying interest and sinking fund charges, 
a surplus of £93.259, which would have been sufficient to set aside 
£63,470 for renewals on the basis of 1d. per car-mile run, and to 
carry forward a balance of £29,789. This surplus is very nearly 
absorbed by the Joss on working the northern tramways during 
reconstruction. Tha operating expenses were 7:064. a car-mile 
run, as compared with 8:044. а car-mile in 1905-6, the expenditure 
in connection with horse traction amounting to 10°33d. a cer-mile 
run. The system bas a total length of 116} street miles, including 
about 59 miles of electric tramways, of which about 284 miles were 
opened in the course of the year. The nnmber of passengers 
carried during the year was 314,227,090—183.062,063 by electric 
and 131,165,027 bv borse traction, and the number of car-miles run 
was 30,130.297—16,267,579 by electric and 13.862,718 by horse 
traction. Of the total nnmber of passengers 20°12 per cent. were 
carried at 3d. fares, and 62:29 per cent. at 1d. The total number 
of unite generated up to March 31st, 1907, at the Greenwich 
generating station since its opening on May 26th, 1906, was 
25.009,345, and the cost amounted to about 676d. a unit, including 
interest and sinking fund charges. 

The Finance Committee, reporting on tbe accounts, point out 
that the surplus for the year was £49.912 less than the estimate, 
this being accounted for mainly bv the delay in starting the 
working upder electric traction of the lines reconstructed: during 
the year. From the figures the estimate of receipts—1s. a car-mile 
—adopted for the purpose of calculating the vrobable financial 
resulta of new tramway scbemes appearr to the Finance Committee 
to be justified. “ It is obvious," concludes the Finance Committee, 
“ that the resulta of 1906-7 bave heen adversely affected to a large 
extent by the work of reconstrneting the northern lines, which was 
proceeding throughout the vear, but there is every indication that 
when these liner are worked by electric traction satisfactory results 
may be expected. The question of the provision which should be 
made for future renewals when the period of reconstruction is over 
and electrical working has become generally established is engaging 
our attention, and we are in conference with the Highways Com- 
mittee upon the subject." 


Mexico.—A new electric tramway has just been in- 
augurated in the town of Guadalajara. 


Richmond (Surrey).—The General Purposes Committee 
has reported that a system of tramways for Richmond and Barnes 
is feasible, and that a satisfactory scheme for connecting to Ham- 
mersmith Bridge can be arranged. It recommends the Council 
to approve ће general principle, without committing itself as to the 
authority to work the system. 


Soothill Nether.—The U.D.C. has sealed an agreement 
with the National Electric Construction Co. for the construction of 
that portion of the tramway from Dewsbury to Ossett which comes 
within the Council's area. It isanticirated that the line, which 
will link up the Dewsbury with the Wakefield system, will be 
completed by Whitsuntide. m 


United States—New  Yogk.—The exposure of the 
financial miedoings in connection with the metropolitan tramways 
ia proceeding, and it appears from what bas already become known 
that the transactions which have taken place are of unique iniquity. 
Railways were bougbt at low prices and sold to the public at prices 
from 10 to 20 times their value. One financier received £100,000 
for merely refraining from carrying out new enterprises. A non- 
existent railwav was sold to the Metropolitan for £200,000. The 
cold-blooded villainy of the chief actors seems to be paralleled only 
by their ingenuity in evading exposure up to the present. 


York,—At а meeting of the Т.С. on the 14th inst., the 
Tramways Committee recommended tbat certain routes in the city 
should be constructed under a Light Railways Order, and that before 
exercising the powers a poll of the citizens should be taken to 


determine whether the Corporation should construct and work the . 


tramways or lease the undertaking to a company. The estimated 
cost of laying down an overhead system, including the extension 
and adaption of the existing car-sheds, the provision of 20 
cars, and the necessary street improvements, including the 
strengthening of Lendal Bridge, is £110,917 ; and (2) for laying 
down the tramways on a surface-contact system, including similar 
works and cars, £119,259, with rails of 100 lb. per lineal yard. 
Owing to the narrowness of several of the thoroughfares, it is sug- 
gested that the gauge should be 3 ft. 6 in. In moving the adoption 
of tbe report, Alderman Wragge said, to the costs given in tbe 
report would have to be added £11,000, the agreed amount for the 
purchase of the existing tramways. He pointed out the advantages 


for the United States and Canada. 


of proceeding by Light Railway Order, and said it was proposed to 
obtain power to construct and lease the tramways, and then the 
Tramways Committee proposed to obtain offers from all electrical 
construction companies for the transfer of the powers, or for a lease 
for a period of years. This was agreed to. 


TELEGRAPH and TELEPHONE NOTES. 


Norway.—The telegraph system during 1905-6 increased 
from 9,734:5 km. of line and 19,351'3 km. of wire to 9,824°3 km. of 
line and 19,430°2 of wire, while the telephone system increased 
from 4,684:9 km. of line and 85,2048 km. of wire to 4,9417 km. of 
line and 87,967:3 km. of wire. The number of telegraph and 
telephone offices was also increased from 814 to 856. 

The number of subscribers to the telephone system waa 16,027 in 
1904-5, of which Christiania claimed 12,519, and Trondhjem 1,954. 
These figures increased during 1905-6 to 16,187, of which 12,822 
were at Christiania and 2,075 at Trondhjem. The total number of 
employés engaged in the two services, including those engaged in 
the erection and repairing of lines, was 3,000 in 1905-6. 

Traffic on the telegraph system increased from 2,279,401 tele- 
grams to 2,420,287, of which 1,445,772 were inland, 943,665 inter- 
national, 384 transit and 30,466 free. There were also 53,487 
meteorological telegrams, all of which showed an increase over the 
previous year. 

According to the report most of the international traffic 
transited vid Christiania-Aberdeen, viz., 328,542 telegrams, the 
next highest number being claimed by the route vid Christiania- 
Hamburg, the Christiania-Sweden then following with 103,490. 
The largest number of messages was exchanged with Great Britain 
and Ireland, viz, 613,032, Germany being next with 424,100, 
Sweden with 234,608, Denmark with 193,240, France with 66,925, 
Holland with 51,111, and Belgium with 44,919 telegrams. To 
countries outside Europe there were 87,059 telegrams, 57,497 being 
The number of service errora 
decreased from 504 to 296, and it was not possible to deliver 6,646 
telegrams. 

The number of conversations on the telephone system increased 
from 44,471.404 to 46,539,034, the majority of the 69,305 with 
international places being with Sweden and Denmark. The 
financial result has been correspondingly high, the receipta for 
1904-5 being 4,545,698 fr. (about £181,828); and the figures for 
1905-6, 4,856,263 fr. (about £194,251). 

Expenses for 1904-5 amounted to 3,329,071 fr. (about £133,163) ; 
and for 1905-6, to 3,398,594 fr. (about £135,944), leaving a surplus 
of 1,216,627 fr. (about £48,665) in 1904-5, as compared with a 
surplus of 1,457,669 fr. (about £58,307) in 1905-6. 

The private telephones in Norway were owned by 200 companies, 
with a personnel of 1,318, who dealt with 43,499,989 conversations, 
valued at 1,314,738 fr. (about £52,589).— Journal Telégraphique. 


Telegraphic Interruptions and Repairs :— 


CABLBS. IwTERRUPTED,  BBPAIRED. 


Curacao-Coro 
| Closed.. eo ee 


Curacac-La Gua 
Curacao-Maracaibo 


ee Jan. 12. 1906 oe oe 


Tarifa-Tangier .. .. Jan. 18, 1904 .. T 


Port Arthur-Chifu (Closed) .. её és ee . 9, oe oe 
Garachico-Banta Crus .. — .. 20 . . July 12, 1906 T 
Las Palmas-Arecife ee ee oe ee Aug. 18, 1906 ee ee 

- Brest-Dakar es xs we ә July 22, 1907 
Midway Island-Guam Sept. 22, 1907 
Bitka-Valdez m > е di zs .. Oct. 8, 1907.. Oct.9 
Pernambuco-Ceara v ss Ta 2s .. Oct. 9, 1907 .. à 
Pernambuco-Para 9 52; ae рез .. Oct. 9, 1907 gee 4 
Constantinople-Odessa .. oz 2 ee .. Oct. 10, 1907 .. Oct. 11 

LANDLINES, 

Puerto-Barrios .. T ws ae „„ Aug. 9, 1909 .. "s 


Telegraphists' Strike in the U.S.A.—The result of 


a recent vote is a decision on the part of the operators to continue 


. the strike. 


Wireless Telegraphy.— The daily Press is still agog 
with excitement regarding the expected opening of the Marconi 
wireless trans-Atlantic service. This was looked for on Monday 
last, but has been postponed for a few days. As we go to press, we 


learn that the service was to be opened on Thursday morning 


(according to Mr. H. C. Hall), but Thursday afternoon at 2 p.m., 
according to M. Marconi, who is in Canada—that is to say, at about. 
7 p.m. by English time. : 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ABERDEEN.—Engine shed and other works at Ferryhill for Caledonian Rail- 
way. Company's engineer, Glasgow. 

BANGOR (Co. Down).—New Technical Institute, in conjunction with Carnegie 
Library. 

BELFAST.—Extensions and alterations to the Workhouse. 

BIRSTALL (YXonxs).—Central premises in Low Lane for the local Co-operative 
Society. 

BLACKHEATH.—New Post Office. Secretary, H.M. Office of Works, Storey's 
Gate, 8.W 

BOLTON.—Alterationsand extensions to premises in Market and Hotel Btreete 
for Beaty Bros., tailors. 
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BRADFORD.—New mill and warehouse in Longside Lane. J. Young & Co., 
architects, 62, Market Street, Bradford. 

BRISTOL (Rzr»rrerp).—New Mission Church (£2,000). H. V. Gough, architect ; 
W. Cowlin & Son, builders, Shalton Btreet, Bristol. 

(LONGWELL8 GREEN).—New church, ‘All аше " (£8,408). Jacob 

Long & Bon, builders, Railway Road, Bath 

BURNLEY.—Tramway offices in St. James's Street for the T. C. G. H. Pickles, 
boroug engineer, Town Hall, Burnley. 

BUSHEY (HrnrT8).—Council offices, &c. Clerk to U. D. C. 

CAMBORNE.—New County School for Girls. 
Redruth. 


CARDIFF.—New Catholic Schools at Nazareth House (£8,000 or £4,000). 
E. W. N. Corbett, architect, Cardiff. 
CASTLETON (near RocE»ALx).—Ring spinning mill for the Cromer Spinning 
Co., Midaleton. 
New mill for the Ensoe Waste Spinning Co. (19,000 spindles). 
CHESTER (HooLE).—New Council schools (£4,800). 
CLECKHEATON.—Important additions to Scandinavia Mills. Howortb and 
Howorth, architects, Old Bank Chambers, Cleckheaton. 
CONSETT.—Proposed new Roman Catholic church in connection with St. 
ary's, Blackhill. 
CORK.—Rebuilding premises of B. Haughton & Co., in North Main and Ryrl's 
Streets. W. H. Hill & Son, architects, 28, South Mall, Cork. 
БЕИ calves Home for Railway Servants’ Orphanage in Heathfield 
venue. 
CWM (Mox.).— Schools, caretaker’s house, &c., at Tallistown. H. Waters, 
Ebbw Vale, and 8. Hutchins, Risca, architects. 
DARLINGTON .—New science department at Southend," Coniscliffe Road. 
Clark & Moscrop, Darlington. 
DARWEN.—Extensions to Britannia Mill for the Darwen Spinning Co. 
DEVONPORT (Sroxz).—Alterations and additions to 1 and 2, Tamar Terrace. 
Surveyor, Manor Offices, Devonport. 
Extensive oil and petrol storage works with gantries, travelling 
cranes, &c., for the Admiralty. 
DONCASTER.—New banking premises in St. Sepulchre Gate. Barclay & Co., 
owners. 
DOUGLAS.—Business premises on Central Promenade, Palace and Derby 
Castle Co., Ltd., owners. 
Houses (15), Queen's Promenade. Alex. Gill, builder, Douglas. 
DOVER.—New Fort at the Admiralty Pier. W. P. Goose & Sons, builders, 194, 
Milton Road, Gravesend. 
DOW EE Se erate additions to ironworks for Guest, Keen, & Nettlefolds, 
DUNDEE.—Alteration to workshop for J. Durham & Sons. 
EASTBOURNE.—Business premises, D. Dendy, 8, Church Street, Old Town 
Eastbourne, owner. 
EBBW VALE (Mowx..—New Congregational Church Sunday Schools. Т. 
Roderick, architect, Ebbw Vale. 
EVESHAM.—Extensions to the Workhouse. Espley & Co., builders, Evesham. 
BOREAS Кеде of Wellbraehead School. School Board Clerk of Works, 
orfar. : 
GOSPORT.—Institute in connection with Christ Church (£2,000). 
HALIFAX.—Extensions at Ladyship Mills. J. F. Walsh & G. Nicholas, archi- 
tects, Museum Chambers, Halifax. 
New brass foundry in Spring Hall Lane. Thos. Kershaw, architect, 
L. & Y. Bank Chambers, Halifax. 
HAMPTON.—Additions to workhouse (£700). 
W.C., architect. 
HEMEL HEMPSTEAD.--Additions to Frogmore Mills for the British 
Paper Co. 
HARLESDEN.—Central fire station (£10,585). О. C. Robson, surveyor to 
. Willesden U.D.C., рупе Road, Kilburn, N. W. 
HUDDERSFIELD (Lerton).—New mill at Whitley Willow. J. Berry, archi. 
d Е Market Place, Huddersfield. 
HYTHE (KENT).— ons to Ursuline Convent, Seabrook Road. 
Block © shops in High Street. Mr. Straughan, owner, Seabrook, 
Hythe. 
ILFORD tena. — Alterations to Red Lion public house for Watney, Coombe, 
Reid & Co., Stag Brewery, Pimlico. 
JARROW-ON-TYNE.—Parish hall. 
castle-on-Tyne. 
KEIGHLEY.—Alterations and additions to infirmary for the Board of 
Guardians. 
KINROSS.—New premises for Kinross-shire Savings Bank. 
KNUTSFORD (PLUMBLEY).—New ammonia soda works to be established. 
LEEDS.—Extensions to Tower Works" for Harding, Richardson & Rhodes, 
Ltd. W. Bakewell, architect, 88, Park Square, Leeds. 
LEICESTER.—Extensive business premises corner of Horsefair Street and 
Hotel Street. Morgan, Squire & Co., drapers, owners. 
LINCOLN HRaxrros)—New prison to be erected by the Prison Com- 
missioners. 
LLANFAIRFECHAN (CARNARVONSHIRE).—Residence on the Bryn-y-Neuadd 
estate for the governors of St, Andrew's Hospital, Northampton. 
C. Н. Dorman, architect, 63, Abington Street, Northampton. 
LONDON.—(WasNbsWORTH).—Schoo! in Merton Road, to accommodate 1,116 
children. Т. J. Bailey, architect to Education Department of 
L. O. C., Spring Gardens, S. W. 
(KRNSINOTORN).— Building at corner of High Street and Hornton 
Street for the Capital and Counties Bank head office, 39, 
Threadneedle Street, E.C. 
(W.C.)—Extensive premises at corner of Hampstead Road and 
Euston Road, for London and Westminster Bank. Howell J. 
Williams, 11-17, Bermondsey Street, London Bridge, S. E., 
builder. 
(Охғовр STREET).—Buildings on sites of Nos. 25, 27 and 35. 
Phillips, Phillips & Co., 6, Newman Street, Oxford Street, W., 
agents. 
(MavrArB).—Extensive alterations to 63, Brook Street. G. Т. Hine, 
85, Parliament Street, 8.W., architect. 
(Bonp STREET, W.).—Alterations to shop (No. 15s). J. R. Lang 
and Son, 35, Compton Street, Clerkenwell, builders. 
(SHOREDITCH).—Laundry and other buildings attached to work- 
house. pour Clay, clerk to the Guardians, 213, Kingsland 
Road, N 
A PaRR).— 36 houses. Callow & Wright, Brondesbury 
Park, builders. 
(HAMMFERSMITH).— Building in Great Church Lane, for J. Lyons and 
Co., Ltd., Cadby Hall, Kensington, W. 
(Рстмкх). — Rebuilding premises in High Street, for Boots, 
druggists. Rice & Son, 45, Stockwell Road, Clapham, B.W., 
builders. 
(LEwisuaMw).—Electric equipment, including 20-H.r. motor, for the 
Workhouse laundry, Н. C. Mott, clerk, 894, High Street, 
Lewisham, В.Е 
(St. ANDREWS STREET, E.C.).—Alterations to Rt. Andrews House. 
Harrison & Spooner, 26, College Street, Dowgate Hill, E.C., 
builders. 
(IsLIN TON). — Buildings in Tollington Park and Pine Grove. E. D. 
Hoyland, 2, Walbrook, E.C., architect. 


G. H. Hunt, 26, Bedford Row, 


Hicks & Charlewood, architects, New- 


B. Hill, architect, Green Lane, - 


LONDON. Арон. —Re-erection of мепен Arms pobio house, for 
Mann, Crossman & Paulin, Ltd. W. Stewart, 4-5, Aldgate High 
Street, E., architect. 
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MANCHESTER.— United Methodist Church in Dickinson Road. Sankey and 
Cubbin, architects, Chapel Walk, Manchester. 

даира. M the Workhouse to accommodate 500 inmates for 

e 

Paving material works at Trafford Park. R. L. Lawe, Worsley 
Road, Farnworth, Bolton. 

MANSFIELD.—New Post Office. 

MELTON MOWBRAY.—Important additions to Hamilton Lodge. Lord 
Hamilton of Dalzell, owner. 

NAIRN,—Villa on Firhall Lands for J. Buchan. J. Squair, architect, 85 
Queen's Gate, Inverness. 

NEWPORT, ESSEX (QvEnNpon).--Extensive additions to Quendon Hall for 
W. Foote Mitchell. J. Н. Братів, Newport, Essex, builder. 

OXFORD.—Extensions at St. John’a Home and Hospital. Benfield & Loxley, 
builders, Bullingdon Road, Oxford. 

New Church, St. Andrew's. A. R. G. Fenning, architect; Dove 
Bros., Ltd., builders, 4, Tokenhouse Buildings, London. 

PAR (CorNwaLL).—Offħces, &c., for C. E. Treffry, Fowey. J. Multon, Charles- 
town, St. Austell. 

PENZANCE.—New Parish Hall for 8t. John's Parish (£1,000). O. Caldwell, 
architect, Penzance. 

PERTH.—New premises for D. Reid, Hammerman Inn (27,000). J. W. Smart, 
architect, Perth. 

Large Hall to hold 2,500 people, and small Hall for 500, for Cor- 
poration (£25,000) Mr. Burnett, architect, Glasgow, assessor 
on plans. 

PENTRE (Rnoxppa).— Business pr emises for Jones & Devonald. W. D. 
Morgan, architect, Post Office Chambers, Pentre, Rhondda. 

PORTH (Grax.).—Metal workshop at Porth County School. J. Rees, architect, 
Hillside Cottage, Pentre, Rhondda. 

RICHMOND-ON-THAMES.—Important additions to old Court House, Rich- 
mond Green. . J. and A. Long, builders, 17, Bheen Road, 
Richmond-on-Thames. 

ROCHESTER.—E.L. installation at the Old Corn Exchange for the T.C. 

ROTHBURY.—Proposed new parish hall. 

ВТ. ALBANS.—Detached houses in Clarence Road. J. Elwood, owner. 

ST. ANNES. ipd (Lancs.).— Extensions to Ormerod Homes, Clifton Drive 

or 

SALFORD (BROUUdHTrON).—E. L. installation at the Town Hall. Salford 
Borough Electrical Engineer, Frederick Road Works, Pendlcton. 

SOUTHAMPTON.—Enlargement of the Post Office. Secretary, H.M. Office 
of Works, Btorey's Gate, 8.W. 

STAFFORD.—Important extension of works and new manager's residence. 
Siemens Bros.’ Dynamos Works Co., Ltd., owners. 
STOCKPORT.— New tramway offices for the T.C. (£2,500). Geoffrey Brady, 

architect, Stoc rt. 

STOKE-ON-TRENT (8MALLTHORNE).—New factory and extensions to the 
present works at Milton, for the British Aluminium Co. 

STOURBRIDGE.—Extensions to Free Library in Hagley Road. F. Woodward, 
architect, Town Hall, Stourbridge. 

SUNDERLAND (SEaHAM).—New lifeboat house. W. Т. Up Ate consulting 
engineer, 15, Victoria Street, Westminster, 8 

Important additions to Walton's Hotel, including buffet, warehouse, 
and three shops. Laing & Co., Sunderland, owners. 

(PALLION).—New United Methodist Church (nearly 43, 000). 
H. Barnes & C. F. Burton, architects, Neweastle and West 
Hartlepool; J. W. White, builder, High Barnes Works, 
Sunderland. 

SWANAGE.— Important extensions to the Parish Church (24,700). J. E. 
Clifton and E. A. Robinson, architects; H. and J. Hardy, 
builders, Gilbert Works, Swanage. 

TEDWORTH (Wirrs.).—Wesleyan Church and Institute. 

TUNSTALL (Starrs).—E.L. installation in Town Buildings for the U.D.C. 
A. R. Wood, surveyor to the U.D.C., Tunstall. 

TWICKENHAM.—New Infectious Diseases Hospital. F.W. Pearce, surveyor 
to the U.D.C., Town Hall, Twickenham. 

VENTNOR (IsLE or WIORT).— Extensions to the Wesleyan Church (£1,121). 
Albert Sims, builder, High Street, Ventnor. 

WAKEFIELD (HemswortH CoLLIERIES).— Three shops and houses, slaughter- 
house and out-offices for the South Kirby, Featherstone and 
Hemsworth Collieries, Ltd. Garside & Pennington, architects, 
Pontefract and Castleford. 

WALLINGFORD (BEREs.).— New elementary school (£3,000) for the Т.С. 

New fire station for the T.C. 

WALNEY.—New Parish Church. Austin & Paley, architects, Lancaster. 

WANSTEAD (Esarx).—New Sunday schools and sh hall (£1,882). Church. 
Deakin & Cameron, architects, Devonshire Square, London ; 
Osborne & Sons, builders, Woodford, Essex. 

WARWICK (Hatton Junction).—Establishment of garden city, with church, 
hotel, institute and 71 detached villa residences. С. Е. 
Trafford, promoter, resides near Norwich. 

WAVERTREE (LivEeRPOOoL)—New church in Ashfield, “St. Thomas's.“ 
Architect, R. Wynn Owen, Castle Street, Liverpool. 

WIGAN (8TaNnpI8sH).—New Roman Catholic Presbytery and Club. 
Walmesley. 

WILLEBDEN GREEN.—Extension to Baptist Schools, Huddlestone Road. 

WITHINGTON.—Proposed new Congregational Schools, Palatine Road. 


Father 


Sunderland Tramways—A Disclaimer.—Regarding 
the leader in our last issue on “Тһе Sunderland Tramway 
Accidents," the general manager and engineer of the Sunderland 
Corporation Tramways, Mr. A. R. Dayson, writes to point out that 
no accident of the kind in question has ever occurred at Sunder- 
land; the accidente referred to took place at Silksworth, 6 or 7 
miles from Sunderland, on a system which has no connection 
whatever with Sunderland, and does not run into the borough. 

We have pleasure in publishing this statement, in justice to the 
excellent reputation of the Corporation tramway system; it did 
not occur to us at the time of writing that the misfortunes of 
the Sunderland District Electric Tramways might erroneously be 
attributed to the former undertakiny. 


Vol. 61. No. 1,560, Остовкв 18, 1907. THE ELECTRICAL REVIEW. 649 


ERNST DANIELSON. 


Bv the death of Ernst Danielson, the Swedish engineers have 
lost one of their most prominent members. Although he had 
scarcely attained middle age, Danielson had done more to 
further engineering knowledge than is generally possible for a 
man during a long life. Modern electro-technical science has 
lost one of its pioneers, as his name was well known and 
his work appreciated far beyond the frontiers of Sweden and 
of Europe. 

Danielson was born on January 19th, 1866, in Voxna, 
and after having studied at Upsala he was, in 1883, 
admitted as apprentice at the Ai boga Works of the Stockholm 
Electrical Co. In 1884 he entered the Technical High 
School in Stockholm, 
where he passed his final 
examinations in 1887, 
and from there returned 
to the Arboga Works. 
During 1888 he experi- 
mented. in Norrkoping 
with a method of elec- 
trical tanning, and after 
these experiments were 
concluded һе жав 
appointed assistant engi- 
neer to the Electrical 
Co., with whom he 
stayed until 1890, when 
he went to the United 
States. There he first 
accepted a position with 
the Wenström Consoli- 
dated Dynamo and 
Motor Co., of Baltimore, 
and afterwards with the 
Thomson-Houston Co., 
of Lynn, Massachusetts, 
which a 
later was consolidated 
with the Edison Co., of 
Schenectady, forming the 
present General Electric 
Co. of America. While 
with the Thomson- Houston Co., Danielson carried out a large 
amount of exceedingly responsible work. In 1892 Danielson 
was offered the position of chief engineer, by the Allmanna 
Svenska Elektriska Aktiebolaget, of Westeras, Sweden. 
Before entering upon the duties of this position, he, during 
the summer of 1892, visited works in England, France, 
Switzerland and Germany. In April, 1895, Danielson left 
the Allmanna Svenska Elektriska Aktiebolaget, of Sweden, 
in order to enter upon a consulting engineering practice in 
Stockholm. Here, among other important undertakings, 
he prepared, at the request of Dr. de Laval, proposals 
for utilising the water power of the Trollhittan Falls. 
During the winter of 1897-8, Danielson again visited 
America, and on his return visited most of the prominent 
electrical installations in Switzerland and Italy. In 1900 he 
was appointed to the position of Technical Director of the 
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Allmanna Svenska Elektriska Aktiebolaget, of Mester as, 
Sweden, and occupied this position until 1903, when it 
became necessary, owing to his failing health, to delegate 
most of his work to others. The last years of his life were 
spent partly in the country, and the last two winters in 
Teneriffe and Mentone, where it was hoped that he would 
benefit from the mild climate. 

While living in Stockholm, Danielson was for some time 
chairman of the Swedish Institution of Civil. Engineers 
(Svenska Teknologfóreninger). In 1906 he was elected a 
member of the Royal Academy of Science; he was 
also a member of the Institution of Electrical Engineers 
of Great Britain, and 
of the American In- 
stitute of Electrical 
Engineers. 

Danielson’s most {m- 
portant pioneer work 
consists of his researches 
in the three-phase вув- 
tem, and its utilisation 
for power transmissions. 
Having studied Wen- 
ström's inventions — 
which at that time, 
however, had not been 
put into practical shape 
—Danielson, as already 
stated, went to the 
United States During 
his two years’ stay in 
America he had excep- 
tional opportunities for 
making exhaustive prac- 
tical tests with the three- 
phase system, and at this 
early date he became 
convinced of its ргас- 
tical importance. At 
this time (1890) only 
very meagre results 
had been achieved in 
Sweden with the Wenstióm three-phase system. On his 
return from America, Danielson devoted considerable atten- 
tion to the design and development of lines of thoroughly 
satisfactory three-phase apparatus. After a comparatively 
short period, during which time he had worked extremely 
hard, the first machines were completed and were found to 
fully realise all expectations. On the basis of experiments 
with these machines, the theory was now still further 
developed, and’ im this connection, Danielson drew up his 
plans for the use of the three-phase system for electric power 
transmission on a considerable scale. "The first work to be 
carried out was the well-known Hellsjón-Grüngesberg power 
transmission, the success of which led to several other power 
schemes, such as Hofors, Boxholm, &c. 

During 1892 and 1893, when he was 
these installations and designing the machinery to be em- 


planning 
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ployed, theories for this type of machine were not altogether 
wanting in foreign countries. These theories had received, 
however, but little practical confirmation, and Danieleon’s 
installations were in reality pioneering work, when due 
regard is paid to the size of the whole installations as well 
as of the individual machines, and above all to the 
good results which were obtained. It is probably a rare 
occurrence that installations so novel in all details, and 
carried out on such a large scale as those above mentioned, 
should work in such a satisfactory manner from the very 
start, and the fact that, after the lapse of 12 to 14 years 
which have been characterised by enormous developments in 
electrical science, these pioneer installations of Danielson's 
are still working, bears striking testimony to his engi- 
neering judgment and ability. 

Apart from the value of Danielson's theoretical contribu- 
tions to the development of the three-phase theory, one must 
not forget the importance of the fact that Sweden has by this 
means come into а position to utilise the national wealth 
represented in its water power, at an earlier date than 
would otherwise 
have been the 
case, and thus the 
product of the 
Swedish electrical 
industry has been 
enabled to take up 
в prominent position 
in the international 
market. 

Danielson’s elec- 
trical researches did 
not end with the 
three-phase system 
and ite develop- 
mente. On account 
of his position and 
of his interest in all 
branches of science, 


he had opportu- 
nities’ to. devote 
himself to other 


branches оѓ elec- 
trical development, 
in which he accom- 
plished valuable 
theoretical and prac- 
tical work. During 
recent years he 
devoted himself 
mainly to the de- 
velopment, of the 
theory of the single- 
phase motor, and 
the investigations 
which he published 
constitute very 
important contri- 
butions to pro- 
gress in single- 
phase motors. 
Amongst the 
numerous papers in 
which Danielson 
recorded results of his 
following :— 
"Reversibility of Three-Phase Motors.” 
* Electrical Power Transmission.” 
Teknisk-Tidskrift, 1894. 
“ Graphic Theory for the Calculations of Inductive Polyphase 
Motors.“ . Awarded the Polhem prize and published in 
Tekn isk- T idskrift, 1895. 
Several papers dealing with electrically-operated rolling mills 
and winding engines. Published in Z'eknisk- Tidskrift and 
in other papers. 


THE CABLE STEAMER “GUARDIAN.” 


work, may ‘be mentioned the 


Electrical World, 1893. 
Hells jin-Grangesberq, 


" Kaskadenschaltungen bei Motoren fiir Walzwerke.“ 
Elektrotechnische Zeitschrift, 1903. 
." Theory of the Compensated Repulsion Motor.” Transactions 


of the Iaternational Electrical Congress, St. Louis, 1904. 
Though his main work relates to electrotechnical science, 
Danielson was thoroughly at home in several other branches 
of engineering science, and took a considerable interest 


in the utilisation of electricity in other technical branches. 
As an instance may be mentioned that, with his consider- 
able knowledge of turbines and machinery for the 
utilisation of water power, it was possible for him to clearly 
realise the features which are necessary for hydro-electrical 
installations, and his knowledge of rolling-mill and of 
mining machinery enabled him to clearly appreciate the 
requirements to be met by electric motors for this kind of 
work. It is largely on account of this many-sidedness in 
technical knowledge, during a time when the electrical 
science was rapidly developing, that Danielson's work 
has been of such great value. Those who knew: him 
personally will always remember him as a kind and true 
friend.—[From the Teknisk Tidskrift, August 24th, 1907.] 


THE NEW CABLE STEAMER “GUARDIAN.” 


THROUGH the courtesy of Messrs. Johnson & Phillips, Ltd., 
who have supplied the cable equipment of the new cable 
steamer Guardian, 
we are enabled to 
give some interest- 
ing details of the 
ship. 

The vessel was 
built by Messrs. 
Swan, Hunter and 
Wigham Richard- 
son; Ltd., of Wall- 
send-on-Tyne, for 
the Central and 
South American 
Telegraph Co., the 
cable machinery 
being fitted under 
the supervision of 
Mr. J. 8. Bonny- 
man, consulting 
engineer, on behalf 
of Messrs. Glover 
Bros., of London, 
who have acted for 
the owners. 

The ship, which 
is 270 ft. long and 
has a beam of 36 
ft., is provided with 
twin screws and two 
sets of triple-expan- 
sion engines, sup- 
plied - with steam 
from two  single- 
ended marine boilers 
working with How- 
den’s system of 
forced draught. 

The total dead- 
weight capacity of 
the vessel is made 


up аз follows :— 
^ "S 
VIEW FORWARD OF THE BRIDGE DECK, Coal, 700 tons; 
cable, 665 tons; 


cable machinery, 50 
tons; cable stores, 60 lons; fresh water and provisions, 100 
tons ; spare gear, 15 tons; and a balance of 160 tons for 
stores, refrigerating plant, &c., making a total of 1,750 tons. 

The contract speed of the ship was 124 knots, but she is 
capable of greater speed, as proved by her trials. 

The vessel is provided with 4 cable tanks of different 
sizes; the two largest have inner tanks for different size 
cables. 

Each tank has an inner cone, and one of these is used for 
fresh water, which, together with that contained in a tank 
formed by the enclosure between the bulkheads of the two 
shaft tunnels, provides an ample store for the ship. 

A dynamo in the main engine room supplies electric light 
to the whole ship, and is also employed for the searoblight 
on thé bridge, which is required for looking pat i for (caue 
buoys and marks at night. ! 
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On page 650 we give a general view of the spar deck, 
looking forward from the bridge deck; the powerful 
picking-up and paying-out machine is fixed on the main 
deck, and the drums can be seen projecting above the hatch 
in the spar deck. This gear is Messrs. Johnson & Phillips’s 
improved type, and is what is known ав a double combined 
picking-up and paying-out machine. It can be seen in 
greater detail below. 

In consultation with the owners' agents and the ship- 

builders, Messrs. Johnson & Phillips have arranged the 
engines on the starboard side of the machinery, the usual 
practice being to have one engine at each end, fore and aft. 
The present arrangement is found to be an advantage over 
the old one, as it leaves more space for getting at the working 
parts of the machine. 
The two engines are each of the double-cylinder high- 
pressure type, with cylinders 8 in. diameter and 8 in. stroke. 
Each engine will develop 110 в.н.р. with a steam pressure 
of 150 lb., or a total of 220 B. H. P., which may be utilised 
to drive one or both machines. 


| 


their shafts ; each is driven by а sliding pinion, gearing into 
an internal gear ring attached to the drum. 

As the brake ring is attached to the drum, it is only 
necessary to have the drum and holding-back gear running 
when paying-out, thus saving the wear and tear of the whole 
machine, and avoiding the noise and rattle of the gearing. 

Another advantage in this arrangement is that the drum 
Shaft, being fixed, acts as a tie and greatly strengthens the 
frame ; and similarly the shaft which carries the intermediate 
wheel for coupling the two systems together acts as a tie. 

The position of the internal gear rings on the drums, 
allows of the pinion shafts being supported by outer bear- 
ings—a point of great importance, since the provision- of 
the sliding pinion prevents the inner bearing being close up 
to the pinion when in the driving position. 

The main brakes consist of steel straps lined with elm 
blocks encircling the brake ring, on which they are made to 
close by means of a double-threaded screw actuated by a 
hand-wheel through the medium of a worm gear, which 
gives a very fine regulation for the lighter strains, and at 
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THE CABLE SHIP “GUARDIAN”; PICKING-UP AND PayING-ouT MACHINERY. 


Owing to the necessity of starting under heavy loads, this 
type of engine is supplied in preference to the compound 
type, the small advantage in steam consumption of the latter 
being outweighed by the additional starting power of the 
former, 

The gear has been designed so that either engine will work 
each or both machines in a forward or reverse direction, and 
the power of both the engines can be combined to drive 
either one or both machines in either direction; with the 
gear so arranged, the risk of a total breakdown is reduced to 
a minimum, 

With the two enginés in gear, the picking-up machine will 
haul in cable against a strain of 25 tons at 1 knot, or 
10 tons at 25 knots; the paying-out machine will lift 
10 tons at 24 knots, or 6] tons at 4 knots. 

Each machine, through reduction gear, can be driven at a 
higher or lower rate of speed, and a sliding gear wheel is 
proyided on an intermediate shaft, by which the two systems 
can be connected together, so that either engine can drive 
either dram through any of the four different gears. 

The cable drums are made to overhang and run loose on 


the same time provides enormous holding power when 
necessary. ee 

To the back of each strap is fitted a water service pipe, 
the water, supplied by a Worthington pump, being directed 
by nozzles between the joints of the brake blocks and on 
to the face of the drums. 

By means of Johnson & Phillips's arrangement of the 
gear, both brakes can be combined to act on one drum, 
when necessary, to give extra holding-back power. : 

All the gearing is of cast-steel. The“ hauling-off and 
* holding-back " gears are mounted on the spar deck, and 
are each driven by a silent saw-tooth chain from a shaft 
carrying a pinion, which can be made to slide into 
engagement with the internal gear ring on one of the 
main drums. " 

They are provided with a friction brake and“ free wheel 
arrangement, so that they are driven in one direction only, 
ie. the picking-up direction, then revolving with a slightly 
higher peripheral speed than the main drum, and thus keep- 
ing the cable tight. | 

When paying-out, however, they are held back by the 
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brake, and allowed by the free whéel" to revolve with a 
slower peripheral speed than that of the main drum. 
" When, therefore, it is necessary on a picking-up job to 


reverse and pay out 
a little slack, the 
gear acts quite auto- 
matically. Thisis a 
greatadvantage over 
the older system, 
where it was neces- 
sary to put a clutch 
in and out of gear.. 

A screw gear is 
also provided for 
traversing the haul- 
off sheave across 
the face of the drum 
to suit either“ in- 
side ” or “outside” 
lead, and this can 
be worked while the 
machine is run- 
ning. 

Practically the 
whole of the actu- 
ating gear is 
operated from the 
spar deck; the 
main brake wheels, 
steam stop valves, 
engine reversing 
gear and drain 
cock handles are all 
within reach from 
one position. 


The hand-wheels for putting the various gears into action 
are all close by, as well as the levers for putting into 
action and regulating the hauling-off gear, and it is only 
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(See p. 653) 


The gear was tested under steam at Messrs. Johnson 
and Phillips's works before delivery, and after erection 
on boatd it was put throngh exhaustive tests to' the 


satisfaction of all 
concerned. 

In addition to 
the machine de- 
scribed above, 
Messrs. Johnson and 
Phillips have sup- 
plied a steam haul- 
ing gear for putting 
cable into the tanks, 
a steam sounding 
machine and their 
improved dynamom- 
eters, two of which 
are placed forward 
and one aft. 

The dynamom- 
eters at the bow 
will register from 


a delicate strain 
on the cable of 6 
or 7 cwt to a 


heavy strain of 25 
tons, while the stern 
dynamometer will 
register from 5 cwt. 
to 10 tons. 

There are three 
bow sheaves, 4 ft. 
8 in. dia. over 
flanges, each of 
which is fitted with 


cast-iron guards: and one sheave wheel at the stern, 3 ft. 3 in. 
dia., provided with similar arrangements to the bow gear. 
Messrs. Johnson & Phillips have also supplied a full 


necessary to go below to couple the two engines or to adjust 
the fleeting knives wken tke cable is being first passcd round 


the drums. 


lamps, &c. 


GENERAL VIEW OF THE PowER PLANT, LIN DAL Moor MINES, SHOWING THE А.Е G ToRBO-GENERATORS, &. 


(See p. 653.) 


equipment of. all the necessary accessories and stores, com- 
prising buoys, mushrooms, кар chains, sounding gear, 
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А telephone service is provided by which the captain and 
the electrician can communicate with the engine room or 
elsewhere. 

The Guardian sailéd from London on October 
destination being Callao, which is to 
be her port of call. -She is commissioned 
for three years, during which time she 
will be occupied in laying and repairing 
the cables of the company's system on 
the Western American coast. 


Sth, her 


ELECTRICAL PUMPING AT 
` LINDAL MOOR MINES. 


ALTHOUGH there exists some  litera- 
ture on ‘electricity as applied to mining, 
the important function of electrical 
pumping is in many cases dismissed in 
а few. lines, and yet this is one of the 
easiest and at the same time most useful 
mining operations to which electricity 
ean be applied. That so little is pub- 
lished concerning electrical mine pump- 
ing is all the more extraordinary when 
we consider the large nümber of pump- 
ing plants already installed. There is 
no application of electricity to mines 
where better results have been obtained 
than with the-working of pumps, results, 
indeed, unattainable by any other 
method of transmission, because of the 
steady load on the motor. 

Pumps electrically driven have also had a limited applica- 
tion for the purpose of. unwatering mines, for which they 
are eminently suited owing to the great advantage of their 
remarkable portability, and it was to witness an electrical 
pumping installation in operation at Lindal, near Ulverston, 
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that we, in company with other Press representatives and 
gentlemen financially or otherwise interested in the matter, 
were invited by Messrs. Harrison, Ainslie & Co., Ltd., to 
visit’ their hematite iron ore mines in the district on 
Thursday last week. 


So far as we can gather, it has been the British prac- 
tice to employ continuous- current motors in most cases 
for electrical pumping, whereas for similar purposes in 
Germany polyphase motors have been largely used, and 
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GENERAL VIEW OF SWITCH GALLERY. 


when coupled with centrifugal pumps the conditions are 
favourable to their employment. It is hardly necessary to 
say that the erection of the Lindal plant bas been followed 
with great interest by all classes of engineers, and mine and 
colliery owners, and here a brief allusion to the history 


SWITCH CELLS: BEHIND THE MAIN SWITCHBOARD. 


of these mines may not be out of place.. The Lindal Moor 
Mines property of the company comprises about 3,000 acres 
(freehold, copyhold and leasehold), and is traversed by the 
Furness Railway, with Lindal Station in the centre, thus 
possessing exceptional facilities for. goods: and. passenger 
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traffic. Adjoining the station are the sidings of the company, 
and the junctions with the different Jines used for the 
purpose of bringing the ore from the mines to the railway, 
and for the carriage of coals, &c., to the grinding mill, 
power house, pumping and haulage plant, and generally over 
the property. | 

The conditions which existed before the installation of 
the new pumping plant are as follows :— 

The old pumping appliances at Lowfield, Diamond, and 
two Bercune Mines, although of excellent design and con- 
struction, and when installed quite up-to-date, proved 
insufficient to cope with the water as the mines were 
developed, and were also very costly to work. It became 
apparent that greater power was essential, and the matter 
came up for serious consideration. The four mines mentioned 
were known to contain large ore bodies of great value and 
capable of a large output, and accordingly Mr. Henry Ward, 
of 110, Cannon Street, E.C., the consulting engineer to the 
company, was requested to advise as to the best method to 
be adopted to render 
these mines again 
а source of revenue 
to the shareholders. 
After very ma- 
ture and careful 
consideration, it was 
decided, in April, 
1906, to erect an 
installation of high- 
speed centrifugal 
pumps with direct- 
coupled electric 
motors. 

All the mines at 
which the new 
pumps are fitted 
have been proved 
to contain large 
bodies of ore, much 
of which was in 
sight when work 
was stopped by 
the overpowering 
inrush'of water. lt. ` 
is confidently ex- 
pected that an im- 
mediate result of 
the installation will 
be a gradual but. 
great increase of the 
output of the mines. 
At the present time, 
with some 750 
workpeople. em- 
ployed, the output 
is 200.to -250 tons 
per working day, 
aud this, it is calcu- 
lated, will increase 
in the near future to 1,000-1,200 tons, with an increase 
in the number of employés to about 1,500. 

A great feature of the installation is the mobility of the 
pumps and motors. With the energy generated at one 
central station and transmitted by cables, it is obvious that 
very little work will be involved in removing one or more of 
the pumps to other areas when once the mines now being 
dealt with are unwatered. It is already intended to adopt 
this course at an early date, when one or more of the pumps 
will be transferred to the large new shaft now in process of 
sinking on the Buccleuch area, to control the water in that 
portion of the company's property. This (the Grievson) 
shaft, in addition to being a pumping station, and relieving 
the company of the present expensive system whereby eight 
pumps are employed, will give a great working depth to the 
Lindal Cote mines, where the management are very hopeful 
of getting a large output. 

As the work of exploration and proving the existence of 
further bodies of ore is continuously carried on simul- 
taneously with the working of the existing mines, it will be 
seen that there is every prospect of the new installation 


New Pump AND Motor, LowriELD, ON IscrriNEDcSTAGISG, 


being fully used. This work of exploration and proving the 
ground is of great importance, and a number of the present 
staff are regularly employed on it. It is carried on by 
means of hand bores, machine drills, and. trial shafts. By 
these means workable ore has already been discovered to exist 
in nearly every portion of the company's property. 

An important ore body was by these means found on a 
portion of the land held from Lord Muncaster, where, as 
was reported at the last shareholders’ general meeting, a vein 
has been proved for a distance of 1,400 ft., with a depth of 
140 ft. of ore-bearing ground, 25 ft. of which were solid 
ore, and it is a source of satisfaction to the directors to be 
able to state that on sinking the shaft, considerably more 
ore-bearing ground may be expected to become available 
than was indicated by the bore-hole teste. This shaft has 
now been sunk to a depth of 195 ft., and a heading is being 
driven, which at the time of writing has reached a di:tance 
of 30 ft. from the sbaft, and is in a mixture of ore, clay and 
limestone. From the above facts it will be seen that a 

| E reliable electrical 
installation, gene- 
rating great power 
and readily applic- 
able at any portion 
of the property, 
such as that which 
the directors believe 
the contractors have 
supplied, must. in- 
evitably greatly 
facilitate the  de- 
velopment of the 
mines and tend 
to increase епог- 
mously the output 
and consequent 
revenue. 5 

On tbe basis of 
the facts here 
briefly stated, it is 
hoped and believed 
that, with the works 
of exploration and 
development kept 
well abreast of 
mining and ore- 
getting over such 
an extensive area, 
the existence of a 
practically inex- 
haustible quantity 
of valuable ore, a 
complete and abso- 
lutely up-to-date 
engineering equip- 
ment showing a 
great margin of re- 
serve power suffi. 
cient to meet any 
probable requirements for years to come, and  ener- 
getic, capable and skilful management, Messrs. Harrison, 
Aiuslie & Co., Ltd., may in the future be ranked among 
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.. the great industrial concerns of the country as important 


ironmasters and producers of very large quantities of 
high-class iron ore. 

The installation which has just been completed can, as 
the following description will indicate, clearly lay claim to 
particular attention on the part of engineers and the mining 
world generally, not only on account of the special features 
involved, but because it can be safely stated that this is the 
largest and most comprehensive plant of its kind yet put 
down in Great Britain. 

In several of the pits pumping operations ceased in 
December, 1903, owing to breakdowns, and through the 
pumping plant then existing being insufficient to cope with 
the inrush of water. The pits so affected (as already men- 
tioned, four in number) are connected together underground 
either artificially or by natural drainage. At thetime when 
the pumping operations ceased, the maximum inrash of 
water reached nearly 7,000 gallons per minute, though .the 
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normal dry-weather flow only amounted to about 4,000 
gallons per minute. 

About 3,300 gallons per minute were pumped out by the 
old pumping plant from two of the pits in question, one 
being the Lowfield Pit, 675 ft. deep, and the other the 


GENERAL VIEW OF THE STAGING AND SINKING Pump, LOWFiELD. 


Diamond Pit, 612 ft. deep, an artificial connection existing 
between the two pits. 

Further, 3,300 gallons were pumped out from the two 
Bercune pits, one of which is 300 ft. deep, and the other 
495 ft. deep. 

For the above-mentioned reasons, and, again, owing to 
the then existing business conditions, the pumping operations 
were abandoned in the above-named pits, until the matter 
came. up again for 
serious reconsideration 
in the beginning of 
1906. 

In the four pits in - 
question three shafts I 
were available ſor 
pumping plants, but 
the great initial diffi- 
culty to be overcome 
was the designing of 
plant which could be 
efficiently handled in 
the. very small cage 
ways, and it was only 
afterfive or six schemes 
had been proposed and 
rejected that a satis- 
factory solution .was 
arrived at. 

Further, it was a 
very difficult matter 
to design plant of the 


Lu 1 


required dimensions 
which would be 
capable of making 


any impression upon 
the inrush of water, 
and it was only the 
possibility of using 
electricity and high- 
speed pumps which 
induced Messrs. Harri- 
son, Ainslie & Co. seriously to reconsider the project for 
pumping the mines dry. 

The following are the dimensions of the pump sbafts, 
which clearly indicate the very small space which the pumping 
plants had to be designed to fit: — Lowfield, two shafts, each 
8 ft. 4 in. x 6 ft. approx. down to a depth of 378 ft. from 
the top—below this depth, one shaft 9 ft. 6 in. x 6 ft. 
approx.; Diamond Pit, two shafts, each 6 ft. x 6 ft. 


approx.; Bercune Pit, two shafts, each 5 ft. 8 in. 
3 ft. 5 in. approx. : . 

On the above-mentioned grounds a special arrangement 
of high -speed centrifugal pumps and direct-coupled motors 
was devised, and after mature consideration, the following 
scheme was decided upon. in April, 
1906, and a contract for the complete 
plant was finally placed with the Elec- 
trical Co., Ltd. 

In each of the Lowfield Pits, which 
are inclined at an angle of 43^, two 
centrifugal pumping sets have been pro- 
vided, each capable of delivering 4,000 
gals. of water per minute against a total 
head, including friction, of 395 ft. 
On reaching a depth of 378 ft. where 
the two shafts join, these two pumps 
will be connected in series, and the 
design is such that when working in 
series they can together deliver the 
full quantity of 4,000 gals. per minute 
against a total head of 780 ft. One of 
these pumps is so designed that it 
can be eventually altered for duty as a 
permanent fixed pump to deliver 3,000 
vals. of water per minute against a 
manometric head of 525 ft. ‘The other 
pump is designed so that it can also 
work as a fixed pump, when it will 
deal with 2,100 gals. against a mano- 
metric head of 700 ft. 

These two pumps are of the one-stage type, each having 
high grade cast-iron case, impellers and guide. wheels of 
special bronze, and shafts of special steel. They have planed 
feet for resting upon a special carriage, which is constructed 
of structural iron and runs on rails having a gauge * 
6 ft. 6 in. 

The pumps each have two wrought-iron delivery Vitia 
which are connected at the top by means of a Y-pipe, which 
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ELECTRIC CABLE WINCHES, LOWFIELD SUB-STATION. 


supports a rising main 14 in. in diameter. The check valve 
has an internal diameter of 375 mm., and the foot valve, 
450 mm. internal diameter, fitted with strainer, Each pump 
has a rope sheave 4 ft. dia. mounted on suitable brackets. 

Each of the motors direct coupled to these two pumps is 
capable of a continuous output of 750 B.H.P. when working 
on a cireuit of 3,000 volts, 50 cycles per second, and. the 
speed of the combined gets is 1,485 R. P. u. 
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In the two Diamond shafts two vertical sinking pumps 
are provided, each of which is capable of raising 1,000 
gals. of water per minute against a total head, including 
suction, delivery and pipe resistance, of 680 ft. 

These pumps are also fitted with direct-coupled motors, 
having an output of 315 н.р. at 1,480 R. P. u. 

The pumps are of the three-stage type, and in this case 
they are fitted with self. acting oil lubrication, elastic 
couplings, and cast-iron intermediate piece for connecting 
and centring the pumps with the motors. А breeches pipe 
is provided in each. case, with wrought-iron suction pipe 
of 250 mm. internal diameter, foot valve, and strainer ; also 
two wrought-iron delivery pipes, connected at the top by a 
Y-pipe which supports the rising main. Each set is com- 
plete with check valve, by-pass and gute. ave 225 mm. 
in diameter. | . 

Each pumping et is entirely enclosed in (a framing of 
structural iron, and a suitable rope sheave is provided for 
carrying the weight 
of the entire pump 
with its motor, to- 
gether with the elec- 
tric cable and 
wrought-iron de- 
livery pipe of 200 
mm. diameter, when 
filled with water 
under normal work- 
ing conditions. 

On the side of 
each set is a service. 
ladder, with wooden 
platforms at the top 
and bottom. 

In the two Ber- 
cune pits are pro- 
vided two pumping 
plante, similarly de- 
signed to those in 
the Diamond tLaft, 
but in this case each 
pumpisintended for . 
delivering 1,000 
gallons of water per 
minute against a 
total head of 540 
ft , the motors bav- 
ing an output of 250 
H.P., and the speed 
of each set being 
1,480 R. r. u. These 
pumps are each of 
the five-stage type. 
The arrangement of 
valves and pipes is 
the same as for the 
Diamond pumps. 
The suction pipe 
is 250 mm. ia dia- 
meter, and the 
delivery pipe 200 
mm. 

Each of the pumping sets bas a complete set of acces- 
вогіев, including pressure gauge, air and drain cocks, filling 
funnel, an ejector for exhausting the air from the pumps, 
vate valves with the required pipe connections, and all the 
necessary spanners. 

The steel cables, by which means the pumps are lowered 
into the pits, are fastened at the pit heads, from which point 
they go down their respective shafts, round the rope skeave 
of each pump, and up again to the top of the shafts, where 
they are wound on the barrels of the winches provided for 
the purpose of raising and lowering. 

The delivery pipes for the-vertical pumps are each stayed 
in position by means of the steel wire ropes which pass up 
und down either side, stay rods being provided at various 
pointe with suitable guides through which the cables pass. 

The weight of each of the Lowfield pumps complete with 
its motor, suction and delivery pipes, suspension cable, electric 
cable, and its own column of water is about 75 tons. 


SUSPENDED ELECTRICALLY-DBIVEN SINKING Pomp; CABLE DRUMS BEHIND. 


With a view to affording rapid sinking operations, the 
Diamond and Bercune pumps have been specially designed 
so that during the first half of the operations of draining 
only some of their impellers will be in use. By this means 
the pumps will initially raise nearly 200 per cent. of their 
normal output, and when the half-way stages are reached 
the full number of impellers will be brought into action. 

From the above it will be seen that the total initial: 
quantity of water with which the whole plant will be able to 
deal is about 15,000 gals. per minute, this being reduced to 
8,000 gals. per minute as the pumps reach the lower levels. 

The centrifugal pumps have all been provided and built 
by Messrs. Sulzer Bros., of Winterthur, who have had a 
unique experience in the building of high- lift centrifagal 
pumps“ for heavy duty. 

The motors are specially designed for working under 
the abnormal conditions, and are constructed with particu- 
larly small. dimensions to admit of their passing down the 

narrow cage ways 

avnilable. 

The motors are 
all fitted with short- 
circuited rotors; 
the motor cases are 
arranged with ample 
ventilation, and” a 
forced circulation of 

air is maintained by 
means of fans fitted 
on the motor shafta. 

Although the 
motors are of the 
ventilated enclosed 
type, there is ample 
protection by means 
of suitable. hoods 
against falling 
water or frag- 
ments of rock, .&c. 

A special feature 
is that the bigh- 
pressure current of 
9,000 volts is taken 
directly to the 
motors without 
intervening trans- 

 Jormers; all ter- 
minals and live 
parts being securely 

protected in such a 

manner that there 

is absolutely no-risk 
of danger to the 
men in charge. 

The com bined 
efficiencies of the 
pumping sets are: 
—Lovwfield, 73 per 
cent; Diamond, 
67°75 per cent.; 
Bercune, 72 per 
cent. 

In order to previde power, a central generating station 
has been built on a suitable site at a short distance from 
Lindal Station on the Farness Railway, where there is a 
sufficient supply of water for condensing purposes. 

The distance from the station to the three pits is : :— To 
Lowfield, 980 yards; to Bercune, 800 yards; to Diamond, 
1,720 yards. 

A three-phase alternating-current system has been 
adopted, and in order to transmit the required power without 
undue logs, and at the same time have a working pressure 
which could be used direct in the motors without trans- 
formers, a pressure of 3,300 volta with a periodicity of 
50 cycles per second was chosen. 

The current is generated by three steam turbo-generators 
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* The Sulzar faking pumps employed at Wilhelmina Pit, near 
Haarlem, were described in the EGRCTRICAE REVIEW for January 
25th, 1907. 
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of the horizontal type, designed and constructed on the 
A. E. G. principle,“ each set being capable of a continuous 
output of 1,140 electrical horse-power, at 3, 300 volts pres- 
sure and 50 cycles per second, when running at 3, 000 R. P. M., 
and supplied with steam having a pressure of 200 lb. per 
Bq. inch at the stop-valve, and superheated to a temperature 
of about 600° F. Each turbine exhausts into a surface 
condenser of Messrs. Worthington's manufacture, specially 
designed for maintaining the high vacuum which is necessary 
for the efficient working of turbine plant. 

By a special system of ventilation and by water circulation 
in & double casing round the generator carcase and bearings, 
the entire generator is kept particularly cool. 

Each turbo-generator has its own exciter direct-coupled to 
the main shaft, and, by means of the '*Tirrill" system of 
regulation, which automatically adjusts the excitation, the 
terminal voltage on the generator is kept absolutely constant, 
irrespective of load fluctuations. 

The steam range, which has been erected by Messrs. 
Babcock & Wilcox., is of a simple design, and so arranged 
that each boiler and each turbine can be isolated. 

A steam separator is built into the steam range adjacent 
to each turbine. These separators are of the A.E.G. 
type, and are built to meet the special requirements of 
turbine installations, the design being such that they 
absolutely prevent any grit or fine boiler scale passing over 
from the steam range into the turbine nozzles. | 

The boiler plant consists of three Babcock & Wilcox 
water-tube boilers, each having 1,020 sq. ft. of heating surface, 
and arranged in one and a half batteries. Each boiler is 
capable of evaporating, under the most efficient conditions, 
15,000 Ib. of water per hour. The boilers are fitted with 
Babcock & Wilcox patent internal superheaters, each having 
880 вд. ft. heating surface, and capable of imparting 200° Е. 
of superheat to the steam produced. 

Each boiler is provided with a mechanical chain- 
grate stoker of the Babcock & Wilcox pattern, having a 
grate area of 74'7 sq. ft., the three stokers being driven 
from one shaft by a small three-phase motor. 

Fhe feed water is delivered by a Weir pump, series 
III single-acting type (of which there is a duplicate set as a 
stand-by), through an electrically-driven Green fuel econo- 
miser of 400 pipes. | 

The steam consumption obtained on test was about 15} lb. 
per Kw.-hour with a vacuum of 95 per cent., and steam at 
a pressure of 200 lb. and a temperature of 572° Е. This 
figure compares very favourably with the guaranteed figure 
given by the contractors of 18:2 lb. per Kw.-hour. 

The output from the turbo-generators and to the 
motors is controlled by a main switchboard of special 
cellular design, which is one of the first boards of this type 
erected in this country. There is no marble whatever 
in the construction of the board, the front being con- 
structed of tiled masonry upon which the instruments are 
mounted, the switches, &c., being operated by means of 
handwheels. The connections are made to the switchgear 
by means of spindles passing through the tiled wall, these 
driving either direct on to the switchgear, or by sprocket 
wheels and chains. This arrangement ensures the entire 
isolation of the high-tension apparatus, and effectually 
minimises fire risks and danger to the staff. 

A special feature of the plant is that each of the six pit 
motors is individually under the control of the power house 
engineer, the whole of the starting and stopping operations 
being carried out by means of the switchboard apparatus. 

A word is necessary respecting the arrangement of the 
controlling device. 

Two sets of bus-bars are provided behind the switchboard, 
one set for running the motors under full pressure, and the 
other for gradually raising the pressure at starting. The 
latter is effected by means of two transformers connected 
in geries, one of these is an auto-transformer which reduces 
the voltage to about half the working pressure, the second 
transformer has its primary connected in series with the 
auto-transformer and its secondary connected to the liquid 
e resistance which is gradually short-circuited on starting the 
motors. | 


* The Riedler-Stumpf turbine, of which the present type is а. 


development, was described in the ErgcTRICAL Revisw, March 4th, 
1904. 


would otherwise be required. 


By this means the pressure on the motors i8 increased 
gradually, and large current rushes which might in the 
ordinary way affect the voltage regulation of the station are 
avoided. 

As soon as the motors have been run up to full speed on 
the auxiliary bus-bars, they are switched on to the main bars 
by means of change-over switches of the oil-break pattern. 

To protect the motors against overload, each line is pro- 
vided with automatic maximum-current circuit-breakers. 
The hand-wheels operating the oil switches are connected 
thereto by means of trip gear operated by solenoids, 
which are fed with current direct from the bus-burs. 
The circuit-breakers are controlled by the relays, which 
are fed through special current transformers from the 
mains, and as soon as the current exceeds a maximum value, 
the relay closes the solenoid circuit on the oil switch. This 
solenoid releases the switch from the hand-wheel, and the 
switch is thrown open by means of powerful springs. The 
controlling relays can be set to act with various over- 
loads as desired, and can be fitted either for instantaneous 
operation, or with a time element which will only allow them 
to act after an overload has been on for some predetermined 
time. 

The arrangement of the switch and control gear, it 
will be seen, dispenses with the considerable staff which 
In this case the whole of 
the operations of the plant are directly under the control 
of the engineer in charge of the station, the only apparatus 
at the pit heads consisting of an isolating switch in each 
case, with a voltmeter to indicate when the current is on or 
off. 

On each motor in a convenient position is fixed an ammeter 
enclosed in a special watertight case. 

To permit of the motors being controlled from the 
engine house, a separate transmission line constructed of 
bare copper is run from the generating station to each 
motor, these cables being suitably carried on triple-shed high- 
tension porcelain insulators, tested to 10,000 volts, which are 
fitted on channel iron cross arms erected on wooden poles. 
Where only six wires require to be carried, one wooden pole 
is provided, but in every other case the line is carried 
upon double poles about 8 ft. apart. 

The cross-section of the transmission lines is—to the 
Lowfield Pit, 50 aq. mm. per phase; to the Bercune and 
Diamond Pita, 25 sq. mm. per phase. 

At the point where each transmission line terminates at 
the Pit Head sub-station, the bare copper cables are con- 
nected to high-tension vulcanised rubber cables through u 
Junction box mounted ou the transmission line pole. The 
high-tension cables are in their turn connected through the 
isolating switch and collecting brushes to the slip-rings of а 
specially devised cable drum. | 

The cables which carry the high-tension current down the 
pits directly to the motors are of flexible pattern, designed 
for transmitting the full power continuously. They 
are of three-core stranded type, iusulated with pure and 
vulcanised rubber, the rubber being specially selected во 
as to render the cables entirely safe for a constant working 
pressure of 3,000 volts between phases. 

The three-core cable for each motor is wound on its 
respective cable drum, one end being connected to the slip- 
rings on the shaft; the other end is connected, through a 
water-tight junction-box fitted on the side of the motor, 
direct to the motor terminals. 

By means of this arrangement the cable is paid out as 
the motor is lowered down the pit, and the whole of the 
live cables and terminals are effectually sealed and protected 
mechanically and electrically. 

The isolating switches referred to above, which are fitted 
at the pit-heads, are further arranged with mechanical 
devices by means of which the men in the pits in charge of 
the pumps can, in case of emergency, immediately disconnect 
the motors from the mains. | 

À complete telephonic system has been installed between 
the power house and the various pits, by means of which 
the necessary communications can rapidly pass between the 
engineer in the power house and his staff at their various 
stations. | 

The whole of the contract, whioh, from the boilers to the 
pumps, does infinite credit to the Electrical Co., Ltd., 
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has been carried out under the supervision of Mr. Henry 
Ward, M. Inst. C. E., 110, Cannon Street, London, E. C., con- 
sulting engineer to Messrs. Harrison, Ainslie & Co., Ltd. 

We must not omit to mention that the wire ropes, made 
of Cradock’s galvanised special plough steel, and used in con- 
nection with this plant for suspending the pumps, were 
supplied by Messrs. George Cradock & Co., of Wakefield. 

Our thanks are specially due to Dr. Herzfeld, of the 
Electrical Company; Mr. Henry Ward, the consulting 
envineer ; and to Mr. Barrell, the engineer-in-charge of the 
electrical plant in the power house, for sapplying us with 
data for the compilation of this article; and Messrs. 
Harrison, Ainslie & Co. left nothing undone which thought- 
fulness and foresight could suggest for the comfort and 
thorough enjoyment of their visitors and guests. Finis 
coronal opus ! 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Argentine Republic.—June, 1908. The municipal 


authorities of Buenos Ayres are reported to be about to invite 
tenders for the concession for the construction and working of 
an underground electric tramway in the city. Tenders will be 
received until June lst, 1908, and particulars may be had from 
the Legation in Paris. 


Australia.— MELBoURNE.—November 12th. 
cells for the Deputy Postmaster-General of Victoria. Common- 
wealth Offices, 72, Victoria Street, S. W., or Board of Trade 
Commercial Intelligence Department. Specification can be seen 
at the offices of the ELECTRICAL REVIEW. 


MELBOURNE. — December 10th. Fifty telephones (wall sets). 
Tenders to the Deputy Postmaster-General, Melbourne, by 3 p.m. 
on December 10th. Specification may be seen at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, London, E.C., or at the office of the ELECTRICAL REVIEW. 
Tenders, forms, &c., may be obtained at the Australian Common- 
wealth offices in London, 72, Victoria Street, S. W., where also 
preliminary deposits on tenders may be paid. 

MELnovRNE.—October 30th. 95,000 incandescent lamps for the 
City Council. See Official Notices to-day. 


New Soure WALES. — November 6th. Postmaster-General’s 
department. 14} tons hard-drawn copper wire (300 lb. per mile): 
4 cwt. copper binding tape (200 lb. per mile, ү, in. wide); 3,500 
large insulators (best white porcelain); 1,000 tallow-wood сговв- 
arms, 3 ft. 10 in., complete; 2,500 ditto, 5 ft. 2 in. Specifications 
and general conditions may be seen at the offices of the ELEC- 
TRICAL REvIEW. 


New SourR WAL RES. December llth. Tenders will be received 
at the office of the Deputy Postmaster-General, Sydney, for 
the supply and delivery, at the Central Exchange, General Post 
Office, Sydney, of the following: 1,000 telephones, wall, common 
battery; 100 telephones, table, common battery. Specifications 
may be seen at the offices of the ELECTRICAL REVIEW. 


New Воотн Warrs.—SvpNEv.—November 6th. The Water and 
Sewerage Board require tenders for centrifugal pumps and electric 
motors for the low-level sewerage system of Sydney. 


SouTH AUSTRALIA.—January 8th, 1908. One common-battery 
switchboard and 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
tions can be seen at the Commonwealth Office, 72, Victoria Street, 
S. W. 


VICTOBIA.— January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common- battery switchboard and 
3,000 subscriber.’ telephones and other apparatus, for the telephone 
exchange at Windsor. 


ALBANY (W. A.). November 18th. Tenders are required by the 
municipal authorities of Albany for the public and private lighting 
of the town by gas or electricity for the next 15 years. Tenders 
to Town Clerk, Ernest B. Paton. 


ADELAIDE. — November 26th. The Agent-General for Sovth 
Australia, 28, Bishopsgate Street Within, E.C., has received speci- 
fications for tramway rails and fishplates required by the Adelaide 
Tramways Trust, which has the electrification of these linesin hand. 
A deposit of £? 3s. is required. 


6,000 dry 


Belgium.—bDnvssELs.—October 25th. А public adjudi- 
cation will take place at the Hotel de Ville at 1.15 p.m. for the 
supply of the electric cables required by the municipal electric 
supply department. А deposit of £40 is required. Particulars 
may be obtained from the Municipal Electrical Engineer-in-Chief, 
at 5d. plus postage. "Tenders must be delivered before 11 a.m. on 
the date named. 


BRUSSELS.—October 23rd. The Belgian State Railways Depart- 
ment requires tenders for cables and electrical accessories. Specifi- 
cation may be obtained on payment of 5d. from M. de Rudder, 
11, Rue de Louvain. 


Dundee.—October 21st. The T.C. invites tenders for 
(1) reinforced concrete foundations of generating station, pump 
room, &c. Jas. Thomson, City Architect. 


Edinburgh.—November 8th. Junctions and pits for 
tramways extensions for the Corporation. Specification, &c., from 
Sir A. B. W. Kennedy, 17, Victoria Street, S. W., consultiug engineer 
(two guineas). 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power: 
—Five transporters of large range; five ditto of smaller range; six 
cranes of 4 tons each ; 36 cranes of 2 tons each ; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Grimsby.—October 21st. 
Corporation electricity department. See 
September 27th. 


G.W. Railway.—October 22nd and November 12th. 
Stores, including a number of electric and telegraph sections, for 
one year. See “ Official Notices " October 4th. 


Switchboard panels for the 
“ Offcial Notices” 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power plant, for 30 
years. The city will contribute £1,460 per year for 112,278 kw.- 
hours, and the company must deliver any further energy required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and names 
are to be considered strictly confidential. 


Llandilo.—November 2nd. 200 yds. electric light cable 
and four lamps for the U.D.C. Specification from R. Shipley 


‘Lewis, Clerk to Council, Llandilo. 


New Zealand.— December 11th. The Napier T.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. 


Paris.— October 24th. The Municipal Waterworks 
Department (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four seta 
of motor-driven pumpe, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 cubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers, in two groups of three, and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Portrush.— November 2nd. Lighting installation (elec- 
tricity or gas) for the U.D.C. Specifications prepared by Mr. J. 
Woodside, may be seen at the offices of the Council, Town Hall. 


Rochdale.—October 19th. Steam dynamo for the Cor- 
poration electricity works. See Official Notices October 11th. 


Russia.—The municipal authorities of Wilna are about 
to invite tenders for the supply of a tubular boiler, steam turbine 
and dynamo for the central electric lighting station. 


Spain.—PoxTEvEDRA.—October 22nd. The municipal 
authorities require tenders for installation and working of electric 
lighting in the town &c., for 20 years. Particulars may be obtained 
from the Ayuntamiento Constitutional. 


Toro.—October 30th. The municipal authoritics require tenders 
for the installation, maintenance, &c., of public and private 
electric lighting for 10 years. Particulars may be obtained from 
the Ayuntamiento Constitutional, to which authority tenders are 
to be addressed. 


TopaRhka.—Tenders have just been invited by the municipal 
authorities of Tobarra (proviuce of Albacete) for the concession for 
the electric lighting of the town during a period of four years, and 
by the municipal authorities of Alboraya (Valencia province) for a 
term of three years. 


МаАрвір. — November 5th. The Public Works Department 
requires tenders for the construction and equipment of a lighthouse 
at Machichaco (Biscay), estimated to cost over + million pesetas. 
1 per cent. deposit is required. A local agent is advisable. 


Shoreditch.—The borough electrical engineer having 
pointed out the serious consequences which would result if the 
largest feed pump at Whiston Street station should break down 
temporarily, and the necessity of providing an additional pump 
which would be available in such a contingency, the Lighting 
Committee is obtaining quotations for a boiler feed pump dealing 
with at least 5,000 gallons per hour. The estimated cost is £100. 


Stepney.—November 11th. Steam and electric gene- 
rating plant, &c., for the Blyth’s Wharf generating station, and the 
sub-station equipment, for the Council. Sce “ Official Notices” 
October 11th. 
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Stockport. — The Corporation Tramways Committee 
requires tenders for the relaying of the permanent way, &c., 
in connection with the Stockport Road and Gordon Road improve- 
ment, the Chestergate interlacing lines, and the car-shed approaches. 
Particulars may be obtained from the borough surveyor. 


Tunbridge Wells.—November 1st. 500-Kw. turbine, 
alternator and exciter, surface condensing plant and pive-work for 
Corporation electricity works. See “ Official Notices” Sept. 27th. 


Warrington.—October 22nd. Paper-insulated cables 
for the Electricity Department. See Official Notices Oct. 4th. 


Willesden.—October 28th. Carbons for the U.D.C. for 
one year, See Official Notices to-day. 


Wrexham.—October 22nd. One 50-Kw. steam set for 
Electricity Department Вее “ Official Notices " October 4th. 


CLOSED. 


Croydon.—On Monday the B.C. accepted the tender of 
Messrs. S. H. Heywood & Son for an overhead runway at the elec- 
tricity works, to provide greater facilities for handling coal, at £234. 
In addition to the runway a further expenditure of about £24 was 
authorised for a weighing machine and skips. The whole of this 
expenditure will be charged to the revenue account. The quantity 
of coal dealt with at the present time is about 12,000 tons per 


annum. 


Devonport Dockyard.— We understand that Messrs. 
Cowans, Sheldon & Co., Ltd., of Carlisle, have been commissioned 
to supply the crane equipment required by the Admiralty at the 
new dock at the Devonport Dockyard. The installation will con- 
sist of one 20-ton and two 30-ton steam travelling cranes; two 
75-ton electric Fairbairn cranes; and a 160-ton electric revolving 
cantilever crane. This last-mentioned crane is of an interesting 
type, and when in working order, it is claimed that it will take 


rank as the largest crane erected in any private or Government 


ship-yard in the world. The concrete foundations for the 
crane are now being prepared on behalf of tbe Admiralty 
by Sir John Jackson, Ltd. The crane is designed to lift 
160 tons at a maximum radius of 95 ft. and 80 tons at 105 ft., 
the extreme radius for light loads of 30 tons being 128 ft. 
Tbe height from the quay level to the top of the girders will be 
143 ft. 6 in., and the overall length of revolving girders, which are 
28 ft. deep, will be no less than 220 ft. The machinery for the 
light and heavy lifting and fortraversing the crab will besituated in & 
house at the back end of the girdera. The revolving girders are 
carried on a braced tower 46 ft. square, and about 110 ft. high. 
The crane will bave main lifting, light lifting, traversing and 
revolving motions, each worked by a separate electric motor of the 
Westinghouse enclosed type. The crane will be tested with the 
unusually heavy load of 240 tons, and although only nominally 
designed for lifts of 160 tons, it will be to all intents and purposes 
a 200-ton crane. 


Dundee.—After many weeks’ delay, the T.C. has accepted 
an offer by the British Insulated & Helsby Cables, Ltd., to supply 
the required cables, for £10,000. 

A long discussion took place at the special meeting called to deal 
with the the matter, which was regarded as one of great urgency. 
Mr. William Don, convener of the Electrical Committee, explained 
that the Committee already had twice had before them offers for 
the supply of cables, and on each occasion, because of the offers 
being much bigher than they felt justified in accepting, they sent 
back the offers and asked for fresh tenders. The original offer 
made was somewhat over £12,000, but that included an item which 
they had since seen their way to do without, and there was roughly 
a saving of £1,200 upon the contract now proposed for acceptance. 
By asking for renewed offers time and again, they had managed to 
prevail on this firm to give them a much lower offer, and an offer 
such as they felt justified in recommending the Council to accept. 
The figure of £10,000 was a little under the original estimate of 
the work put before the Council. Continuing, he said the difficulty 
the Committee had was to get competition between the various 
British firms. They had sufficient evidence to justify them in 
believing that there was no bond file competition between these 
firms. Now they bad got one of the firms to meet the wishes of 
the Committee, and the firm in question had given them a special 
offer, made conditional on ite being accepted within a limited time. 
This was because of the uncertainty of the copper market, which 
had been going up of late. It had gone up £1 or £2 in the last 
few days, and the tenderers had telegraphed that if the offer was 
to be accepted, it must be done at once. Mr. Don therefore moved 
the acceptance of the offer of the British Insulated & Helsby 
Cables, Ltd. "This having been seconded, a member asked whether 
due consideration had been given to the possibility of the copper 
market dropping. The convener replied in the affirmative, and 
added that copper had been up at £100 per ton within the last 12 
months, and it had dropped to about £55, the drop being one of 
40 to 50 per cent. There was just a possibility of it rising again, 
and he thought the time had come for the fixing of the contract. 

A member having remarked that from what could be learned 
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copper was not likely to fall further, Mr. Don said if there was a 
likelihood of their being able to save another £1,000 he would 
defer. The fact remained, however, that they had now got a much 
lower offer than they had hitherto received from foreign and 
Continental firms. The Lord Dean of Guild, Mr. Dickie, said 
copper was now about its normal price, and if it rushed back they 
would probably have to pay a great deal more. Therefore he 
strpngly supported the acceptance of the offer. Another member 
did not think the reduction in the offer from £12,000 to £10,000 
was commensurate with the reduction in the price of copper, and 
the Lord Dean of Guild pointed ou? that when the first offer was 
given copper was selling at from £70 to £80, while the price now 
was £63. Replying to several members, the convener stated that 
the engineer formed bis estimate of the work when copper was in 
the vicinity of £70. It was necessary to get the work taken in 
hand in a month or во. 
The offer was then unanimously accepted. 


Liverpool.—The Liverpool County Hospital for Children 
have placed an order with the Keighley Electrical Engineering Co. 
for three electric lifts to be supplied. 


London.—HaxxrEnswITH.— The Electricity Committee 
has accepted the following tenders, subject to the completion of an 
agreement with the Franco-British Exhibition Committee respecting 
the supply of electricity :— 

Mi dec tele Co., Ltd.—8,000 yds. 25 feeder cable, and 90 joint boxes, 

43,463. 

Lahineyer Electric Co., Ltd.—1,000 yds. 125 three-core cable, and 12 joint 

boxes, £400. 


L.C.C.—The Highways Committee of the L.C.C. has received 
the following tenders for the supply of boiler feed pumps, &c., for 
the second portion of the generating station at Greenwich :— 


John Cochrane, Barrhead, N.B. (recommended) £2,100 0 
Pratchitt Bros., Carlisle we a ss es 2,241 10 
Thames lronworks Co. - we 2 os 2,298 5 
A. & P. Stenny, Glasgow 2,359 15 
E. Scott & Mountain 2,508 Б 
Glentield & Kennedy 2,564 0 
Thwaites Bros. is 2,597 16 
Electric Construction Co. 2,695 0 
Johnson & Phillips ae sä oe 3,326 2 
Haste Pump Со... bes i ө» 8,662 7 


The successful firm proposes to sub-let to Messrs. Mavor and 
Coulson the work of constructing the motors and controllers, The 
undernoted tenders have been received for the renewal of the 


. wiring and the electrical plant and steam engine on the Woolwich 


ferry boat Hutton: 


Electrical Co. : vs £978 Siemens Bros. & Co. (alter.) £199 
Pinchin & Walton 2 Y 401 Foote & Milne .. hea 517 
Siemens Bros. & Co. . 7 455 Electric Construction Co. aie 625 


Үз " (alternative) 497 Bineeton & Page. es э 695 


The tender recommended for acceptance is that of the Electrical 
Co., who propose to sub-let the renewal of the steam engine to 
Robey & Co., and the renewal of the dynamo to the Brush Co. or 
the British Thomson-Houston Co. 


Sheffield.—The T.C. has accepted the tender of the 
United Btates Products Co. for the supply of copper bonds for a 
year, at £1,101. 


Stockport.—The Tramways Committee has accepted the 
tender of the British Insulated & Helsby Cables, Ltd., for cables, 
at £565 10&, and for overhead equipment; and has given to 
Hadfield's Steel Foundry Co. the order for the alterations to the 
tramway track at Gorton Road, at £121 10s. 


Storthes Hall Asylum. — The West Riding County 
Council has accepted the tender of Messrs. J. H. Taylor & Oo., of 
Huddersfield, for the electric lighting of the Acute and Epileptic 
Blocks at the Storthes Hall Asylum, at £3,349, and the tender of 
Messrs. Cox-Walker & Co., Darlington, for the supply and fixing 
of electric belle, telephones, fire alarms, recording clocks, &c., at 


the same institution, at 4651. 


4 

Willesden.—The U.D.C. has accepted the tender of the 

British Electric Transformer Co., at £71, for the supply of trans- 
formers. 


Wolverhampton.—The T.C. has accepted the tender of 
the British Thomson-Houston Co., Ltd., for two Tirrill regulators, 
with the auxiliary machinery, at £420, and that of Messrs. Moun- 
tain & Gibson, Ltd., for the conversion of the snow plough into one 
of more modern and efficient type, at £145. 

The Tramways Committee has decided to expend £185 in the 
purchase and fitting of 24 Hudson & Bowring life guards, to renew 
tbe existing guards on 24 tramcars, and has accepted the tender 
of the Anglo-American Oil Oo., Ltd., for the supply of petrol, at 
91d. per gallon, for the period ended June 30tb, 1908. 

The Electricity Committee has arranged to enterinto a contract 
with the Holly Bank Colliery Co., Ltd., relative to the supply of 
fuel to the electricity works. 


Yarmouth.— The Т.С. has accepted the following 
tenders :— 
Crompton & Co., Ltd., 10-11. P. motor with slide rails, switches and starters, 
£36. 
Miller & Co., wheel press, £88. 


Gco. Hatch, Ltd., forge and emery machince, £30. 
Messrs. Brown & Colby, shaftung, 115. 2d. per cwt., and pulleys 
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FORTHCOMING EVENTS. 


Engineering and Machinery Exhibition at Olympia. Open until October 18th. 


To-day's Events (Friday, October 18th). — At 8 p.m. At Institution House, 
Storey's Gate, 8t. James’s Park. Monthly general meeting of the 
Institution of Mechanical Engineers. Paper on The Indicated 
Power and Mechanical Efficiency of the Gas Engine, by Prof. B. 
Hopkinson. 


At 7 p.m. At Westminster Palace Hotel. Annual general meeting of 
the Junior Institution of Engineers, followed by meeting of the 
Benevolent Fund. 


At 9 p.m. In the Theatre of the Royal Institution. Extra mecting of 
the Chemical Society. Prof. Emil Fischer, F.R.S., will deliver the 
га аз Lecture, entitled Organic Synthesis and its Relation to 

iology.“ 


Thursday, October 24th. —At the University, Leeds. Institution of Electrical 
Engineers Leeds Local Section). Presidential address by Mr. G. D. 
Aspinall Parr. 


Friday, October 25th.— At 5 p.m. At Royal College of Science, Imperia! Insti 
tute Road, S. W. Meeting of the Physical Society. 


At 7 p.m. Junior Institution of Engineers. Visit to“ Model Engineer“ 
xhibition, Horticultural Hall, Vincent Square, S. W 


Saturday, October 26. — At 2.30 p.m. Junior Institution of Engineers. Visit 
to Blackfriars Bridge widening works. 


NOTES. 


Maintenance Costs on the “ District.”—The 
Railway Gazette of Friday last, in an editorial comment on this 
subject, says :—'' It is common knowledge that since the conversion 
of the system to electrical working, very large sums bave been spent 
by the District Railway on track renewals, both as regards raile and 
road bed. The excessive wear on the rails has frequently been 
referred to by Sir George Gibb, and experiments are now being 
undertaken to obtain a rail better suited to the conditions of work- 
ing prevalent on the system. On more than one section of the line, 
it has been found necessary to renew the rails on curves no less than 
three times since 1905. The road-bed was also in many ways 
unsuitable for the greatly increased speeds of electrical operation, 
and a large amount of fresh renewal work has been done since the 
final withdrawal of the steam trains, although it had been arranged 
that re-ballasting should be carried out over the entire system pre- 
vious to the inauguration of electrical working. The cost of 
maintaining the rolling stock has also been a serious item, and the 
repair bills for the cars are awallowing up at least the sum originally 
saved on their construction. The form of brake-rigging designed 
by the company’s master mechanic has been another costly experi- 
ment. In fact, until these fittings had been modified according to 
the makers’ original intention, the action of the brakes was about 
as unsatisfactory as possible, passengers being violently thrown 
down every time a train stopped. This defect also contributed to 
the wear on, and damage to, the rails. Compared with the 
Metropolitan, the District appears to have saved on the first cost of 
ite track and equipment, but the Metropolitan is now benefiting by 
lower maintenance costs, in addition to possessing more satisfactory 
and efficient rolling stock. The District’s very heavy expenditure 
on upkeep is an undoubted factor inthe company’s unfortunate 
financial position, in spite of the heavy traffics and the continuous 
introduction of fresh operating and administrative economies.” 


Fatalities.—On the 11th inst., at Swalwell-on-Tyne, 
a Coroner’s jury returned a verdict that a youth named Joseph 
Cbadwick, a cleaner at the Blaydon engine sheds of the 
North-Eastern Railway Co., had been killed by an electric shock 
received from an electric hand-lamp, one of the wires having 
been partly bared by the insulating material being accidentally 
cut through. Chadwick was on the “cab” of an engine under 
repairs, when he cried out; a workman went forward and took the 
lamp from Chadwick, receiving a shock as he did 80. Chadwick 
then fell to the grcund and died immediately. 

A Belfast correspondent says that last week the dead body of 
Michael Condon was found in a stream below Ashgrove Mills, 
Menmare. The deceased was employed at the electric light works, 
Ashgrove, for the past five months, and it is surmised that whilst 
looking after the turbines which drive the dynamos, his hand 
was caught by the cogs and he was thrown into the stream. This 
is inferred from the fact that one of his hands was badly 
mutilated. 


Economy of Blast-Furnace Gas Power.—4A paper 
recently read by Mr. F. Sellge before the German Iron and Steel 
Works Society, on the difficulties met with in the working of large 
gas engines, and methods of overcoming them, contains an 
interesting statement as to the working results obtained at the 
Differdinger Iron and Steel Works, of which Mr. Sellge is the 
gas-engine manager. 

Before the introduction of gas power, the amount of coal 
consumed for generating steam was 5,300 tons per month, the 


output of pig-iron in the same period being 21,400 tons, of which 
70 to 80 per cent. was converted into steel and rolled, while the 
remainder was turned out as billets. The cost of coal, at 18s. per 
ton, was £4,770, or 4'46s. per ton of pig-iron. When gas engines 
were installed, the coal consumption diminished to about 500 tons 
per month, costing £450, while the output of iron has increased to 
30,000 tons per month. the cost of fuel for power being therefore 
reduced to 0:38. per ton of iron; assuming that under the former 
conditions with steam power the cost of fuel would have increased 
in proportion to the output of iron, the saving amounts to 4 168. 
per ton, equal to £6,240 per month, or about £75,000 per annum. 
At the same time the cost of handling the coal and attending to 
the boilers has greatly diminished. | 

The cost of labour and repairs would probably be no greater 
with gas plant than with the original steam enginesand boilers. It 
is estimated that the cost of the complete installation, including a 
sufficient proportion of plant for blowing, would be £481,620; the 
saving of £75,000, therefore, amounts to 15°6 per cent. on the new 
capital, amply sufficient to provide for depreciation, with a margin 
of something like 10 per cent. for interest. 


Institution and Lecture Notes. ENGINEERING AND 
MACHINERY EXHIBITION AT OLvMPIA.—On Tuesday evening last 
week Mr. Chas. Bright, F. R. S. E., explained the principles of sub- 
marine telegraphy to a large and appreciative audience. In the 
course of his lecture, Mr. Bright described the methods of trans- 
mitting electrical signals through cables, the various stages of con- 
struction in a cable from the copper conductor and insulator to the 
iron sheathing, and the methods of surveying the ocean, of laying the 
cable and providing for irregularities of the bottom. А résumé 
of submarine cable work from the very commencement was next 
given, with portraits of the pioneers, and views of the various 
stations. There are some 257,000 miles of cable in all at the bottom 
of the sea, representing over 52 millions sterling, each line costing 
about £200 per mile to make and lay. The average useful life of a 
cable nowadays may be anything between 30 and 40 years. About 
six million messages are conveyed by the world's cables throughout 
the year, or 15,000 a day, the working speed for any one cable being 
up to 100 words per minute under present conditions. About 90 per 
cent. of these messages are sent in word or cipher code, for business 
and official purposes. The social, inter-Imperial, political and 
strategic importance of cables was then discussed, as well as the 
tariffs. 


INSTITUTION OF ELECTRICAL ENGINEERS (GuLascow SECTION).— 
The sixth annual dinner isto be held on November 20th; those 
intending to be present should apply to the hon. sec., Mr. J. E. 
Sayers, 157, West George Street, Glasgow. We have received the 
neat little booklet of the Section containing the calendar for the 
session 1907-8, rules, &c. : 


The Electric Supply Football League.—On Saturday 
next the opening match in this competition takes place at Victoria 
Road, Willesden, the kick-off being timed for 3.15 p.m. The 
League has been fortunate in having for its officers the following 
gentlemen :— 


President.—Lord Kinnaird. 

Vice-Presidents.—Sir Alex. B. W. Kennedy, F. R. S., S. Dobson and 
F. J. Walker (St. James’ Electric Supply), J. S. Highfield (Metro- 
politan Electric Supply Co.), A. L. C. Fell (L. C. C. Tramways) and 
J. T. Baron (St. Pancras Electricity Department). 


During the season, 24 matches will be played in all, and the 
club obtaining the highest number of points will be the champions. 

At the annual general meeting Mr. T. C. Brice (St. James’ 
Electric) was elected chairman, and with the following clubs com- 
prising the League, a successful season is looked forward to with 
every confidence :—St. James’ Electric F. C.; St. Pancras Electric 
F. C.; Metropolitan Electric F.C.; and the L.C.C. Tramways Power 
Station F.C. 


Reading Tramway Men at Church Parade.—On 
Sunday morning last, the first church parade of the employés and 
staff of the Reading Corporation tramways took place, when up- 
wards of 100 men mustered and marched in procession, headed by 
the Reading Temperance Prize Band, to St. Giles’s Church. The 
Mayor of Reading, the chairman of the Tramways Committee (Mr. 
Alderman Field, J.P.), Mr. Walter Binns (general manager and 
engineer), and members of the Tramways Committee, took part in 
the parade. The sermen was preached by the Lord Bishop of 
Oxford (Dr. Paget), and the music for the hymns was rendered by 
the band. A collection was made on behalf of the Royal! Berkshire 
Hospital. 


Petrol v. Electric Fire Engines.—At the trials of a 
new petrol motor fire engine in Glasgow, the Edinburgh Firemaster 
stated that while petrol-driven engines were a great improvement 
on horses, stil they had their peculiarities. He thought that 
eventually electric power would be used for driving the fire engines 
and escapes as the most useful for the purposes. 


Appointments Vacant.—General manager and engineer 
for the Rhondda tramways undertaking (£450) ; assistant examiners 
in the Patent Office; traffic inspector for training motormen and 
conductors, &c. (458.) ; engineer for the Indian Government Public 
Works Department; temporary mechanical assistant engineer for 
Crewe electricity works. 
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L. C. C. and Engineering Workshops.—A step in con- 
nection with an endeavour to afford some relief to engineering 
employers in London was taken at Tuesday's meeting of the L. C. C., 
when it was decided to promote legislation to secure an amendment 
of the London Building Act, 1894, in respect of the size of engi- 
neering shops, and with the object of preventing the further 
removal of works from the metropolis. The subject came forward 
on a report by the Building Act Committee, who recently received 
a deputation from the London and District Association of Engi- 
neering Employers, asking for the removal of the restrictions as to 
cubical extent imposed by the Act. The deputation stated that the 
restrictions made it almost impossible for engineering firms to carry 
out their work in London in accordance with modern requirements, 
that many firms had already removed their works from the county, 


and that others would be compelled to follow their example unless - 


a change took place. In the opinion of the Committee, the restric- 
tions pressed very severely, not only on the engineering trade, but 
also on many other trades and businesses, and they were supported 
in that view by the fact that applications were frequently made to 
the Council for permission to erect buildings of the warehouse class 
exceeding 450,000 cb. ft., which, under the present law, the Council 
was unable to grant. It was strongly represented in connection 
with those applications that the limit of 450 000 cb. ft. had the 
effect, not only of embarrassing trades and businesses, but of pre- 
venting important and essential developments rendered necessary 
by modern commercial methods; and it was further pointed out 
that such restrictions do not obtain in other towns. The Committee 
thought that the difficulty would best be removed by amending the 
London Building Act, 1894, so as to give the Council full discretion 
to allow buildings to be erected of such cubical extent as might 
be considered reasonable. In the event of the Act being 
amended as suggested, the Committee stated that it would be 


desirable for a statement to be drawn up and adopted by the 


Council, laying down the principles which would guide the Council 
when dealing with applications to erect buildings exceeding 
450,000 cb. ft. in extent. Mr. F. Goldsmith, chairman of the Com- 
mittee, cited the removal of Messrs. Siemens Bros. from Woolwich 
to Stafford as an example of one of the resulte of the existing restrict- 
tions, and he stated that the Institution of Electrical Engineers 
put the question before the Council several years ago. After a long 
discussion, the Council resolved to make application in the next 
session of Parliament with a view to the amendment of the London 
Building Act, 1894, in the following way:—(1) Sec. 75 to be 
amended so as to enable the Council to allow horizontal separation ; 
(2) See. 76 to be amended so as to remove all restrictions on the 
Council's power to allow increased cubical capacity for buildings of 
the warehouse class; and (3) Sec. 77 to be amended, on the lines 
laid down in the London Building Acts (Amendment) Bill, 1905, so 
as to give the Council discretionary power with regard to openings 
in party walls, the provision of fire-resisting doors constructed of 
materials other than iron, and the uniting of buildings. 


Electric (?) Fire.—The Daily Mail, October 15th :— 
“ Owing to the fusing of electric wires, a fire broke out early yester- 
day morning in a bedroom at the residence of Mr. Harold J. Baring, 
of Walls Grove House, High Beech, Essex. The damage 
is estimated at £500." The cause of the fusing appears to remain 
wrapped in mystery; for the generating plant has not been put to 
work, and there are no cables run to the house. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELzOTRIOAL Review posted as to their movements. 


Central Station Officials.—The Wolverhampton T.C. 


on Monday, after a long discussion, resolved to increase the salary 
of MR. SHAWFIELD, borough electrical engineer, by £75 at once 
making his remuneration £520—and another £75 next vear. In 
April last a proposal was made to give him an advance of £150 at 
once, but that was rejected by the Council, and the present increase 
is in the nature of a compromise. 

The Electricity Committee of the Hammersmith Borough 
Council received 190 applications for the position of canvasser and 
agent for the electricity department. They have appointed to 
the position MR. Н. W. MaRSHALL (who is at present engaged in 
the Consumers’ Complaint Department of the Metropolitan 
Electric Supply Co., Ltd.) at a salary of £2 10s. per week, rising 
to £3. | 

Мв. F. RT, charge engineer at the Ashton-under-Lyne Cor- 
poration electricity works, has been appointed to a similar position 
in the Joint Board " generating station at Stalybridge. 

The King’s Lynn T.C. has appointed Mr. О. Jackson as chief 
assistant at the electricity works. MR. Anam Brown, of the 
nan electricity works, has been appointed to succeed Mr. 
Jackson. 


General.—Mz. J. A. NEWTON, M. I. E. E., managing 
director of the J. A. Newton & Oo. Propy., Ltd., electrical engineers 
of Melbourne, is now in this country on а visit. His address while 
5 is c/o Messrs. Allison Bros., 60, Gracechurch Street, 

Мв. James Bastian, who bas, until recently, represented Mesers. 
Rumney & Rumney in the Manchester district, has now been 


appointed by Messrs. Platinum Substitutes, Ltd., as their repre 
sentative, in the United Kingdom, for the sale of their Sineplat 
conductor for incandescent lamps. 

We are informed that Мв. Н. M. Hosant, M. Inst. C. E., 
has taken into partnership Mr. A. G. Ellis, who has been 
associated with him for several years, and that his consulting 
engineering practice will henceforward be carried on under the 
name of Hobart & Ellis.” Mr. Hobart hopes under this arrange- 
ment to be able to give more personal attention to matters at the 
works of clients, and to the supervision of tests and inspection of 
apparatus on behalf of purchasers. We congratulate both parties to 
the agreement. 

Dr. Póhl, having resigned his office as lecturer of electrical 
engineering at the Bradford Technical School, MR. W. G. GRIFPITES, 
B. Sc., of Exeter, has been appointed in his stead, at a salary of 
£200 per annum. 


Obituary.—A correspondent reports the death of Mr. 
SAMUEL SHoRROCK, of Darwen, which recently occurred in China. 
Mr. Shorrock, who succumbed to an attack of dysentery, first went 
out to China in 1897, starting business as a machinery importer 
and consulting engineer. Since 1903 he had dealt also in electrical 
supplies of every description, and as agent for Messrs. Bruce 
Peebles & Co., Ltd., he had to do with the securing for them of an 
important tramway concession. Prior to his removal to Shanghai 
he was a member of the firm of Messrs. J. & R. Shorrock, of 
Darwen. At the funeral there were present representatives of 
deceased's firm, the Municipal Council, Messrs. Bruce Peebles and 
Co., Ltd., the British Consulate and Supreme Court, all the prin- 
cipal hongs, the Stock Exchange, many Masonic brethren, and 
others. 

We regret to announce the death of Engineer GIUSEPPE LANINO, 
who was born in Turin in 1832. He took a leading position for 
many years as one of the leading Italian engineers associated 
particularly with the construction of railways, and under his 
direction much of the electric traction work in Italy has been carried 
out. 


NEW COMPANIES REGISTERED. 


Bude Electric Supply Co., Ltd. (95,137). —ТЪія company was 
registered on October 7th, with a capital of £7,000 in £1 shares, to adopt an 
agreement with Christy Brothers & Co., Ltd., and to carry on the business of 
electricians, engineers, suppliers 'of electricity for light, heat, motive power or 
otherwise, &c. The first subscribers are :—F. J. Thynne, 67, Eaton Place. 8. W., 
J.P., D.L., with 200 shares ; R. A. Foster-Melliar, Merkjasteinn, Bude, solicitor, 
with 100 shares; S. Pethick, 4, Burn View, Bude, builder, with 100 shares ; Bir 
Cbarles T. Dyke Ackland, Bt., J.P., Killerton, Exeter, with 100 shares; H. 1. 
Mackenzie, Granville Estate Office, Bude, land agent and surveyor, with five 
shares; W. W. Petherick, Btafford House, Bude, merchant, with 10 shares; 
and A. Saunders, Riverside, Stratton, boot maker, with five shares. Minimum 
cash subscription 8,000 shares. The number of directors is not to be less than 
three or more than seven: the first are F. J. Thynne, R. A. Foster-Melliar, 8. 
Pethick and Е; Christy, M. I. E. E.; qualification, 100 shares; remuneration as 


_fixed by thecompany. Registered office, The Strand, Bude, Cornwall. 


Acme Patent Fire Alarm Co., Ltd. (95,162).—Thiscompany was 
registered on October 9th, with a capital of £2,000 in £1 shares, to acquire the 
business of patent fire alarm manufacturers carried on by A. Goldsmith, G. 
Francombe and Е. E. Ryall at 30 and 82, Albany Street, Kingswood, Bristol, as 
the Acme Patent Fire Alarm Co." and to carry on the same and the business 
of electrical, mechanical and general engineers, electricians, instrument 
makers, suppliers of electricity, &c. The first subscribers are :—A. Goldsmith, 
High Street, Kingswood, Bristol, electrician, 100 shares; G. Francombe, 89, 
Albany Street, Kingswood, Bristol, electrician, 100 shares; F. E. Ryall, Deane 
Road, Warmley, Glos., engineer, 100 shares; H. A. Blacker, 8, Zetland Road, 
Bristol, dairyman, 1 share; J. Jones, Homeside, Brislington, Bristol, manager, 
lshare; F. Francombe, 3, New Queen Street, Kingswood, Bristol, manufac- 
turer, 1 share; and R. Hawkens, 9, Burghley Road, 8t. Andrew's Park, Bristol, 
solicitor. No initial public issue; the number of directors is not to be ess than : 
three or more than seven ; the first are A. Goldsmith, G. Francombe and F. E. 
Ryall; qualification, £100 shares or stock; remuneration, £50 per annum, 
divisible. Registered office, Two-Mile Hill, Kingswood, Bristol. 


Glover-Lyon Ventilation Co., Ltd. (95,141).—This company 
was registered on October 7th, with a capital of £10,000 in £1 shares (9,500 
5 per cent. cumulative preference) to adopt an agreement with T. G. Lyon for 
the acquisition of the business of a ventilating engineer carried on by him at 
1, Victoria Square, Westminster, together with certain patente and p rty 
appertaining thereto, and to carry on the said business ыа that of electri 8, 
mechanical engineers, suppliers of electricity, motive power and light, &c. The 
first subscribers (each with one share) are :—W. A. S.Hellyar, 28, Finsbury Pave- 
ment, E.C., solicitor; F. D. Pepper, 61 and 62, Chancery Lane, W.C., incor- 
pee accountant; J. Manns, 17, Chichester Place, Brighton, gentleman ; 

. Bird, 8, Heathfield Gardens, Wandsworth Common, clerk; T. E. Lyon, M.D., 
l, Victoria Square, S. W.; J. W. Lyon, 27, Cornhill, E.C., salvage broker; and 
Е. G. Tyrrel, 28, Turney Road, W., Dulwich, S.E., clerk. No initial public 
issue. Registered without articles of association. 


Christian & Phipps (1907), Ltd. (95,215).—This company 
was registered on October 12th, with a capital of £305 in £1 shares, to acquire 
the business carried on at 23, High Street, Hampton Wick, Middlesex, as 
„Christian & Phipps, Ltd.," and to carry on the business of electricians, 
mechanical engineers, manufacturers of electrical appliances and ap tus, 
workers of and dealers in electricity, motive рое and light, &c. e first 
subscribers (each with one share) are:—A. Harden, Eagle House, Hampton 
Wick, yacht and launch builder; H. M ; Fairfax Road, Hampton Wick, 
engineer; H. Harden, 2, Grove Lane, Kingston, gentleman ; H. H. Sadler, 28, 
Munster Road, Teddington, engineer; Emma ry, B, Prince's Terrace, 
Holborough Road, Snodland, clerk; F. J. Harden, 25, The Crescent, Barnes, 
8.W., gentleman; and T. H. Hughes, 88, Station Road, Finchley, accountant. 
No initial public issue. The first diréctors are A. Harden and H. Myram; 

ualification, 100 shares; remuneration (if any) as fixed by the company. 
gistered office, 28, High Street, Hampton Wick. 


I.T.E. Electric Co. (1907), Ltd. (95,222).— This company 
was registered on October 12th, with a capital of £1,000 in £1 shares, to oarry 
on the business of electricians, engineers, workers of and dealers in electricity, 
manufacturers of electrical apparatus, &c., and to adopt an ment with the 
Cutter Electric and Manufacturing Co., A. E. Newton and W. M. Scott. The 
first subscribers (each with one share) are: W. Gibson, 129, Grosvenor Road, 
Oanonb N., electrical eer; F. M. Jeboult, 9, Walbrook, E. C., 
solicitor; D. H. Jeboult, 9, Walbrook, E. O., incorporated accountant; W. J. 
Todd, 6, Buff Place, Camberwell, S. E., clerk; F. W. Cooper, 1, Stanmore Villas, 
Hadleigh Road, Leigh, Essex, clerk; T. M. Jordan, 96, Bonner Road, Victoria 
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Park, N.E., clerk; and T. H. Smart, Woodbine, Fallow Court Avenue, 
North Finchley, N., clerk. No initial public issue. The number of directors is 
not to be less than two or more than five. Р. Е. Huddleston is permanent 
governing director; special qualification, £100; qualification of ordinary 
directors (after termination of original munagement), one share ; remuneration 
of governing director, £10) per annum; of other directors as fixed by the com- 
pany. Registered office, 92, Finsbury Pavement, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Totnes Electricity Supply Co., Ltd. (62,693).—This com- 
pany's annual return was flled on July 30th, when the entire capital of £10,000 
in £1 shares had been taken up. £9,993 has been received, leaving £7 in 
arrears. Mortgages and charges: Nil. 


Chilian Electric Tramway and Light Co., Ltd. (57,203).— 
This company’s annual return was filed on August 28rd, when the entire 
capital of £1,150,000 in £1 shares (650,000 preterence) had been taken up. 
£650,000 has been paid on the preference, and £500,000 is considered as paid on 
the ordinary. Mortgages and charges: £475,300. 


Thomas Parker, Ltd. (40,973).—This company’s annual return 
was filed on August 20th, when the entire capital of £75,000 in £10 shares had 
been taken up. £10 per share has been called up on 5,750, and £57,500 has been 
received. £17,500 is considered as paid on 1,750 shares. Mortgages and 
charges: £65,000. 


Birmingham and Midland Motor-Omnibus Co., Ltd. (82,681). 
— £6,000 5 per cent. debentures, created February 22nd, and dated September 
26th, 1997, charged on the company's undertaking and property, present and 
future, including uncalled capital, have been registered. No trustees. Holders: 
City SL mignon Tramways Co., Ltd., and Birmingham and Midland Tram- 
ways, 


Electrical Publishing Co., Ltd. (London) (74,449).—Issue on 
September 25th of a £25 6 per cent. debe nature, part of series created January 
21st, 1:07, to secure £1,500, charged or 4 -ecompany's undertaking and property, 
present and future, including uncalled sapital. No trustees, Previously issued 
of same series: £600. 


Wright & Weod, Ltd. (electrical engineers, Halifax) (93,878). 
—Particulars of £800 debentures, created by resolution of September 25th, 
1907, have been filed pursuant to Section 14 (4) of the Companies’ Act, 1900. 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital. No trustees. 


Holman James & Co., Ltd. (83,604).—This company’s annual 
return was filed on September 25th, when the entire capital of £900 in £1 
shares had been taken up. £185 has been paid and £115 is considered as paid. 
Mortgages and charges: £1,200. 


Chili Telephone Co., Ltd. (29,252).—This company's annual 
return was filed on August 10th, when 44,000 shares had been taken out of a 
nominal capital of £250,000 in £5 shares. £5 per share has been called up 


and £220,000 has been received. Mortgages and charges: £12,000 bonds to 
“ Bearer.” 


London Electrical Fittings Co., Ltd. (62,468).—This com- 
pany's annual return was filed on August 80th, when 2,999 shares had been 
taken up out of a nominal capital of £8,000 in £1 shares; 41.299 has been 
received and £1,700 is considered as paid. Mortgages and charges: Nil. 


* Electrolytic Alkali Co., Ltd. (Middlewich), (64,360).—Issue 
on September 28rd of £1,600 44 per cent. first mortgage debentures, part of 
series created July 9th, 1904, to secure £60,000 charged on the company's under- 
taking &nd property, present and future, including uncalled capital. 'lrustees: 
Liverpool Mortgage Insurance Co., Ltd., 6, Castle Street, Liverpool. Pre- 
viously issued of sume series: £81,100. 


W. H. Allen, Sons & Co., Ltd. (66.440).— This company’s 
annual return was filed on September 6th, when 151,400 shares had been taken 
up out of a nominal capital of £200,000 in £1 shares. £1 per share has been 
called up on 1,400, resulting in the receipt of £1,400. £150,000 is considered as 
paid. Mortgages and charges: £50,500. 


Jandus Are Lamp and Electric Co., Ltd. (43,898).—This 
company's annual return was filed on October 2nd, when 2,041 shares had 
been taken up out of a nominal capital of £30,000 in £10 shares; £5 per 
share has been called up on 1,195 and £10 per share on 260, resulting in the 
receipt of 28,475; £5,960 is considered as paid on 696 shares. Mortgages and 
charges: £8,000. 


Fleetwood and District Electric Light and Power Syndi- 
cate, Ltd. (49,666).—A deed of charge dated October 4th, 1907, to secure £750 
and any further advances up to a total of £1,850, with 6 per cent. interest, has 
been registered. Property charged: The undertaking and assets of the 
syndicate (ranking in priority to charges created by a trust deed of October 
Bist, 1899). This charge is created by W. Cash (the Receiver appointed by the 
Court) pursuant to an Order of Court dated July 26th, 1907. 


Consolidated Electrical Co., Ltd. (77,054).—This company’s 
annual return, made up to July 29th, was filed on October 8rd. The entire 
capital of £125,000, in 110,000 ordinary and 15,000 preference shares of £1 each, 
has been taken up; £1 per share has been called up on 15,000 preference and 
767 ordinary and 6s. per share on 109,248 ordinary, resulting in the receipt of 
£49,067 158.; £81,982 бв. (15s. per share) is considered as paid on 109,248 
ordinary. Mortgages and charges: Nil. 


A. Reyrolle & Co., Ltd. (electricians, Hebburn-on-Tyne), 
(70, 210).— Issue on October 8rd of £1,000 5 per cent. debentures, part of series 
created April 17th, 1907, to secure £20,000 charged on the company’s under- 
taking and property, present and future, including uncalled capital. No 
trustees. Previously issued of same series: £12,900. 


British Hosiery and Electrolytic Bleaching Co., Ltd. 
(London) (86,887).—A memorandum of satisfaction in full of debentures, dated 
December 21st, 1905, securing £1,000, has been filed. 


Malaga Electricity Co., Ltd. (48,076).—This company's annual 
return was filed on September 2Uth, when the entire capital of £57,000 in 10.000 
ordinary shares of £5 each, and 7,000 ordinary shares of £1 each had been taken 
up. 450, 000 has been paid on the ordinary shares, and £7,000 is considered as 
paid on the preference. Mortgages and charges: £44,738. 


British Electric Traction Co., Ltd. (49,855).—This company 
annual return, made up to July llth, was filed on September 27th. 133,301 
ordinary and 161,437 preference shares have been taken up out of a nominal 
capitel of £4,000,000 in 200,000 ordinary, and 200.000 preference shares of £10 
each. £10 per share has been called up on 117,926 ordinary, and 142,500 pre- 
ference shares, resulting in the receipt of £2,604,260. £843,120 is considered as 


paid on 15,375 ordinary and 18,997 preference. Mortgages and charges: 
42, O02, 589. 


Wisbech Electric Light and Power Co., Ltd. (93,430).— 
This company's annual return was filed on September 11th, when seven shares 


had b2en taken up out of a nominal capital of £45,009 in £1 shares. No calls 
бате been made. Mortgages and charges: Nil. 


: Hartlepool and Consett. 


Thomas’ Patents, Ltd. (wire coverere, London) (85,084).— 
A debenture dated September 28rd, 1907, to secure £500 charged on the com- 
pany’s undertakirg and property, present and future, including uncalled capital 
(if any), has been registered. Holders: StatYordshire Financial Co., Ltd., The 
Bridge, Walsall. 


A. W. Penrose & Co., Ltd. (36,209).— This company's annual 
return was filed on August 27th, when 30,000 ordinary shares had been taken 
up out of a nominal capital of £40,000 in £1 shares (10,000 preference). £7 


"e been paid, and £29,903 is considered as paid. Mortgages and charges: 
: 10,000. 


CITY NOTES. 


Cleveland and Durham Electric Power, Ltd. 


THE directors’ report submitted to the first annual meeting, held at 
Newcastle-on-Tyne on 9th inst., showed that during the period 
ended June 30th, 1907, ordinary sbares in the Cleveland and 
Darham County Electric Power Co. and the Northern Counties 
Electricity Supply Co., Ltd., had been acquired at a cost of 
£611,373, and the sum of £28,770 had been expended in the con- 
struction and equipment of sub-stations, &c. A loan of £106,772 
had also been advanced to the Northern Counties Electricity 
Supply Co. The net revenue for the period amounted to £10,978, 
out of which an interim dividend was paid in April last of 24 per 
cent. on the amoont called up on the preference sbares, £2,351, 
leaving a balance of £8,626, which the directors recommended 
should be appropriated in payment of a further dividend of 23 per 
cent. on the amount called up on the preference sbares, as to 
£5,400, carrying forward the balance of £3,227. In January last 
the new power station at Grangetown was so far completed as to 
enable a commencement to be made in supply to the Tees district. 
Arrangements had been concluded whereby a supply in bulk was 
now being taken at Bishop Auckland, Heoburn and Felling, and a 
similar supply would soon be available at Blyth, Spennymoor, 
It was expected that these would result 
in substantial reductions in the working expenses. The connections 
to the systems aggregated 9,172 Hf. p., as compared with 1,000 E P. 
connected at June 30th, 1906. Mains had now been laid in 
Middlesbrough, Thornaby, Stockton, on the North bank of the 
Tees, and throughout a large portion of the Cleveland iron mines 
district and the coalfield in the Auckland district. Some 15 sub- 
stations had been erected, and others were approaching completion. 
An important extension of the mains system to the Hartlepools 
vid Seaton Carew was now in progress. Several new agreements 
had been made for the supply of energy for terms of years, which, 
when in full operation, should keep the plant available profitably 
employed. Important agreements had also been arranged with the 
Corporations of Middlesbrough and Hartlepool. The former were 
to take a bulk supply, and the latter were transferring their electric 
lighting provisional order to the Cleveland and Durham County 
Electric Power Co. for 42 years. The directors regretted to record 
the death of their colleague, Sir John D. Milburn, Bart. 

Мв. CHARLES Emmott, the chairman, who presided, said that 
shares issued to the public in July of last year of the nominal value 
of £700,000, had been subscribed to the extent of approximately 
£500,000. The final call on the preference and ordinary shares had 
been made since the close of the financial year, so that both classes 
of shares would now be paid. On the credit side of the accounts 
they would notice that the shares taken up in the Cleveland and 
Durham County Electric Power Co. amounted to about £443,000. 
This was a figure that would be constantly increasing, as the statu- 
tory company, under its Parliamentary powers, had actually to 
earry out the works which their company financed by taking sbares 
in exchange. The investments in the second of their associated 
companies, viz., the Northern Counties Electricity Supply Co., 
amounted to about £167,000, and in addition to the snares they held 
in that company, they had advanced the company in loans the sum 
of about £106,000. Interest had been paid upon this loan. 
Besides the above investments capital expenditure on sub-station 
buildings, &c., had amounted to about £28,769. The net profit, 
after writing off £3,709 on account of formation expenses, was 
£10,977. Out of this, the directors proposed that the 5 per cent. 
dividend on the preference shares should be paid, carrying for- 
ward a balance of £3,226. The chairman sketched the technical 
developments which had been made by the company, and said the 
directors considered there was every reason to be satisfied with the 
progress which had been made during the short time since the 
incorporation of the company, both as regarded the amount of con- 
struction work carried out, and amount of new business obtained. 
When the statutory companies’ undertaking was taken over in July, 
1906, the business secured was only equivalent to about 1,000 E. P., to- 
day the contracts closed amounted to 12,000 н.р., a large proportion 
of which, it was anticipated, would be concluded on the same terms. 
Satisfactory as these figures were, only the fringe had been touched. 
From calculations they had made, the total requirements in the 
company’s area reached about 225,000 н.р., the whole of which 
could, without doubt, in the course of time, be dealt with on terms 
which would be both profitable to the company and show substantial 
savings to the various power users whose works were included in this 
total. A matter of great importance to the Cleveland and Durham 
Electric Power, Ltd., was the application of electricity to rolling 
mills. It was no exaggeration to say that recent advances in this 
connection represented the most important development in the 
application of electricity to motive power purposes that had taken 
place during the last five years. This was much to say, in view of 
the fact that the applications of electricity in other directions had 
been 80 important, but a consideration of the magnitude of the iron 
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industry in this and other countries more than justified the asser- 
tion. It now appeared certain that electricity would replace steam 
for all rolling-mill work, the lightest as well as the heaviest, and 
this too, in the course of the next few years. Asthe Cleveland 
district produced between a quarter and a half of the iron of the 
United Kingdom, this development would eventually have an 
extensive and very favourable bearing on their company's progress. 
The chairman went on to say that, after lengthy negotiations with 
the Middlesbrough Corporation, the company had arrived at an 
agreement with them under which the Corporation took a large 
proportion of their requirements in bulk from them, and had given 
their consent to them supplying the considerable power-users in the 
greater portion of the industrial area of Middlesbrough. An agreement 
was also approaching completion with the Corporation of Hartlepool, 
which would enable the company for 42 years to actively develop the 
power and lighting business in Hartlepool, to reach which town 
the cables were at the moment being laid. So far as construction 
work was concerned, approximately 60 miles of underground cables 
had been laid, and 15 miles of overhead lines erected, while a further 
40 miles were in hand. Ву means of these cables a supply was 
now within reach of practically every manufacturer in Middles- 
brough, Stockton, Thornaby, and the adjoining districts, while a 
large number of the iron mines in the Cleveland district, and the 
collieries in the Auckland and Consett districts, were either being 
served or were within easy reach of the main cable arteries. In 
connection with the main system, 15 to 20 transforming sub- 
stations had been erected, and were now in operation. Several 
others were in hand. | 

ТЬе report was seconded and adopted, and motions declaring the 
dividend on the preference shares, and reappointing the retiring 
directors and auditor, were carried. 


‹ Ferranti, Ltd: 


THe directors’ report for the year ended June 30th, 1907, states 
that the profit on trading was £26,282, and after crediting discounts 
and interests and transfer fees, and deducting general establishment 
charges, repairs and renewals, legal expenses and directors’ and 
trustees’ fees, there remains a balance of £11,944, which has been 
applied as follows: Interest on prior lien debentures, £19; interest 
on first mortgage debenture stock, £5,000; interest on bank loan, 
£1,233 ; amount charged in respect of depreciation, £3,600; leaving 
a balance of £2,091, which sum has been deducted from the balance 
standing at the debit of profit and loss account at June 30th, 1906, 


reducing the net debit balance to £5,412. In view of the keen 


competition in the industry, and the high price of raw materials, 
the results for the year may be regarded as fairly satisfactory. The 
progress made by the various departments during the year is 
encouraging. Further improvements have been made in the works, 
and the general efficiency of the plant has been increased. In order 
to cope with the increasing business, the directors considered that it 
was n to obtain further working capital, and in March, 1907, 
meetings of the first mortgage debenture stockholders of the com- 
pany were held, and their consent obtained tothe creation of a prior 
lien charge to the amount of £20,000 on the property of the com- 
pany. This issue has now been dealt with, and the effect of the 
increased working capital should be felt in the results of the current 
year. In order to assist the development of the business, the first 
mo debenture stockholders also agreed that the sinking fand 
ee debentures should not be payable until after December 31st, 
1908. . 


British Thomson-Houston Co., Ltd. 


Мв. J. Е. Млснити presided at the meeting of this company held 
at 83, Cannon Street, E.C., on October 10th. In moving the 
adoption of the report (see ELECTRICAL REviEW, October 4th), 
he stated that a year ago he expressed the hope that this report 
would be & more favourable one, but that hope had not been 
fulfilled—indeed, in the business of the year their expectations had 
been quite disappointed. Among the chief causes of this state of 
things, was the almost unprecedented rise in the price of raw 
material, while, on the other hand, competition had been so severe 
that it had been impossible to recoup themselves by raising prices. 
In addition to this, heavy traction business—the most important 
branch of their output had come almost to a standstill in Great 
Britain. They had contracted during the year for 10 locomotives 
for the Metropolitan Railway Co. and for the electrical equipment 
of several trains, but this was practically all the heavy traction 
businese done in Great Britain during the period under review, and 
he was sorry to say this condition of things continued. The 
balance-sheet showed that they had considered it right this year 
to make exceptionally heavy depreciations, and, in addition to the 
available profits, they had used for this purpose the amount 
standing to the credit of the premium reserve account. "Their cash 
liabilities had been very largely reduced, and they were fortunate 
in being able to show large cash assets. 

Mr. E. A. CAROLAN seconded, and the motion was carried 
unanimously. | 


Oriental Telephone & Electric Со.. Ltd.—The direc- 
tors have declared the following interim dividends:—3 per cent. 
on the 6 per cent. cumulative pteference shares for the current year, 
less income-tax, and 3 per cent. on the ordinary shares, free of 
ineome-fax. The warrants will be posted on 31st inst. The share 
transfer books will be closed from the 17th to ths 31st inst.—both 
days inclusive. 


Monte Video Telephone Co., Ltd.—The directors’ 
report for the year ended July 31st last, shows, after providing for 
all working expenses in Monte Video and London, a net profit for 
that period of £20,384, a8 against £17,295 for the previous year. 
The interim dividends paid on May 186 last absorbed the sum of 
£3,616, leaving a balance of £16,768, to which should be added the 
sum of 22,353 brought forward from last year, making an available 
balance of £19,151. After transferring £6,000 to reserve fund, and 
£5,000 to reserve for renewal of plant, the directors recommend the 
payment of final dividends of 24 per cent. upon the preference 
share capital, and 4 per cent. upon the ordinary share capital, 
making 6 per cent. for the year, and leaving a balance of £3,081 to 
be carried forward. There bas been a marked increase during the 
year in the number of subscribers and in revenue. The address of 
the registered office of the company is now 325, Dashwood House, 
New Broad Street, E.C. 


Rosario Electric Co., Ltd.—The report for the year 
ended June 30th states that the balance at credit of profit and loss 
account, after making provision for depreciation of buildings, plant, 
&c., and for expenses of issuing new capital, is £20,305, plus £2,767 
brought forward, making a total of £23,072. A dividend of 5s. 
each on the ordinary shares is proposed, making 8 per cent. for the 
year, and there is added to the reserve fund £5,000, leaving £4,600 
to be carried forward. To meet the increasing demand, the directors 
have ordered a seventh steam dynamo of 1,000 xw. A new arrange- 
ment has been made with the municipality for the supply of electric 
current for street lighting. The municipality has already ordered 
the necessary lamps, and the company i8 providing additional cables 
to supply these lamps and for general use. 


Westinghouse Electric and Manufacturing Co.— 
the Aolnische Zeitung learns from Paris that the Société Générale is 
taking over from the Westinghouse Electric and Manufacturing Co. 
14,000,000 fr. 5 per cent. 10-year notes with a three-months' 
option, to a further sum of 6.000,000 fr. The proceeds are to yield 
7,000,000 fr. additional money to the French company, and to afford 
funds to the Russian company in connection with the introduction 
of electric traction on the tramways in St. Petersburg.— Financial 
Times. 


Siam Electricity Co., Ltd.—At this company's meeting, 
held at Siam recently, Mr. W. Fleron Jacobsen, vice-manager, 
presided. The report recommended an interim dividend of 6 per 
cent. and Ticals 14 per share bonus. For the corresponding period 
last year 6 per cent. and a bonus of Ticals 5 per share was paid. 
The report was adopted. The chairman gave explanations of the 
purchase of the Siamese Tramway Co.'s shares. 


Stock Exchange Notices.— Applications have been 
made to the Committee to appoint a special settling day in— 
| Perak Rubber Plantations, Ltd.—25,000 vendors’ shares of £1 each, fully 
paid, Nos. 50,001 to 75,000. 
» And to allow the following securities to be quoted in the Official 
iat :— 
Hastings and District Electric Tramways Co., Ltd.—40,000 6 per cent, 


cumulative preference shares of £5 each, fully paid, Nos. 1 to 40,000. (Renewed 
special &pplication.) 

The Committee have appointed special settling days as under:— 

Wednesday, October 23rd.—Aluminium Corporation I.td.—250,007 7 per cent. 
participating preference shares of £1 each, 15s. paid, Nos. 1 to 250,007. 

United Serdang Sumatra) Rubber Plantations, Ltd.—69,000 shares of £1 each, 
15s. paid, Nos. 1 to 69,000. 

Tuesday, October 20th.— Perak Rubber Plantations, Ltd.—25,000 vendors’ 
shares of £1 each, fully paid, Nos. 50,001 to 7,000. 

And ordered the undermentioned to be quoted in the Official 
List:—  . 

Aluminium Corporation, Ltd.—250,007 7 per cent. participating preference 
shares of £1 each, 15s. paid, Nos. 1 to 250,007. 


Woking Electric Supply Co., Ltd.—On page 581 
of our issue of October 4th, when referring to the dividend for the 
half-year ended June, we stated that this was the first dividend on 
the ordinary shares. This was a mistake, the word interim being 
omitted. This is the first occasion on which an interim dividend 
has been declared, but dividends have been regularly paid on the 
ordinary shares for the last four years thus:—1903, 4 per cent. ; 
1904, 5 per cent.; 1905, 5 per cent.; and 1906, 5 per cent. 


Melbourne Tramway and Omnibus Co, Ltd.— 
The report for the year ended June 30th last showed tbat after 
paying £57,600 in dividends for the year, making the necessary 
reserves, and including £25,711 brought forward from last year, 
there remained £40,391. From this a bonus of 3 percent. was paid, 
and £25,991 was carried forward. The traffic receipts for the year 
showed an increase of £39,513. The increased traffic, representing 
the carrying of nearly seven millions more passengers, together 
with the advance in the rates of wages, had considerably increased 
the expenses. 


Western Telegraph Co., Ltd.—The directors, after 
transferring £85,000 to the general reserve fund, £5,000 to the 
maintenance ships' reserve fund, £10,000 to the marine insurance 
fund, and £10,000 to the land and buildings depreciation fund, 
recommend a final dividend of 38. per share, making, with previous 
distributions, a total dividend of 6 per cent. for the year ended 
June 30th, 1907, and also the payment of a bonus of 2s. per share, 
both free of income-tax. The balance is carried forward. For 
the purpose of paying the above dividend and bonus on the 31st 
instant, the register of transfers will be closed from October 22nd 
to 30th, inclusive. 


. Pataling Rubber Estates Syndicate, Utd.—Interim 
dividend, 2s. per share. 
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MARKET QUOTATIONS. 


Wednesday, October 16th. 


te ve 
OHEMIOALS. ав, 1 
a Acid, Hydrochloric ее ee per сті. 5% өө 
a „ Nitrio.. Бе Nx ee per оті, 99/- ee 
a 97 Oxalic ee ee ee per owt B8J. ee 
a „ Sulphuric... 86 „ per owt 5/6 - 
a Ammoniac, Bal ee per owt. 42/- ee 
а Ammonia, Muriate (crystal) per ton £83 10 oe 
ee ee per ton £90 os 
a a Bleaching powder .. es se . per ton £5 10 ee 
а Bisulphide of Carbon .. per ton 18 ee 
a Borax аа Sé ŝis e. рег ton £16 
a Copper Sulphate ..  .. . per юп £24 6 
а Lead, Nitrate К ee per ton £32 
a „ White Sugar.. ee . рег ton £85 58 
а Peroxide ix per ton £82 ee 
a Methylated Spirit .. per gal. 9/6 ee 
а Potassium Bichromate, in casks per lb. ва. ee 
a Potash, Caustic (75/80 %) per ton ee 
@ » Chlorate ee ee oe ‘per lb. Bed. ee 
а „ Perchlorate е ee per lb. ба. c ee 
a Potassium Cyanide - ee рег lb. 7d. 92 
a Bhellao ee ee per cw. . ee 
a Sulphate of Magnesia z ee per ton £24 10 és 
Sulphur, Sublimed Flowers . per ton £9 10 Фә 
a РА 55 oe ee рег ton 65 10 oe 
a „ per ton 65 га 
а Soda, баш tic (white 70 % „ per ton £10 16 ә 
в T ae өө ee per lb. pie © 
sta B ee ees per ton se 
a йш кшш; casks per lb. 8d. E 
a „ Oyanide (basis 100%) .. per lb. Id. 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton £150 is 
b is Wire, in ton lots .. рег ton £177 ee 
b Bheet, in ton lots .. per ton 163 xs 
Р Babbitt’ 's metal ingots per ton £56 to £172 dec. 
е Brass (rolled metal 2" to 12") basis per Ib. | 2а. ad. dec. 
€ n ube orn URBE, è ee per ^w 934. a. ae. 
€ во i ee ee er . Р d. ec 
€ " tro, besis . ee eo ber ]b. 7а. "d. dec. 
e Copper Tubes (brazed) .. ee per lb. 103d. 14 dee. 
€ ^n» и  (soliddrawn) .. per ld. E а. а. дес 
g Copper Bars (best selected) .. рег ton { f £63. a | dec. 
g Copper Sheet ss m ee per ton £ £6 dec 
464 5 to d 
g Л Rod .. ee ee ee per ton { £64 10 } ес. 
e ectrolytio насе. e. рег ton E64 £6 dec 
в x zm DEO) n i „ рег ton £82 £4 dec 
@ ry} РА рег ton £69 £5 dec 
е " 80 H.O. Wire per Ib. 83d ad. dec 
f Ebonite Rod oe ee ee per Ib. 8/8 ee 
„ Sheet “és oo ee рег lb. 8/ eo 
п German Bilver Wire m ee per Ib 17 
h Gutta-peroha, fine we ee per lb. 5/6 to 6/6 ve 
h шша оро Para fine ео ee per 1b. 4/2) dec. 
Iron, harcoal Sheets ee per ton £15 ue 
Pig (Cleveland warrants) per ton 53/- Tad. inc. 
" Forgings 4 „ gise per ton From 411 T 
s Scrap, heavy es per ton 41/6 to 60/- ee 
: оте ве ee per ton 110 419 10 42 5 dec. 
Shee oe e» per ton £19 12 6 £25 deo. 
4 Manganin Wire No. 98 .. ee per Ib. BJ. - 
g Mercury ee per bot, 48 5 17/6 inc. 
d Mio (in original oases) smali .. per lb. ва. to ц. T 
а T] » eee per Ib. 2/6 to 4j- ee 
per lb. «4/6 to 8/6 ee 
T: Bonae plain casi stings per Ib. to 1/4 ee 
per Id. 173 ar ee 
= ee ra ete Ds sheet per Ib. 1/5 to eo 
A Platinum ee ee ee ee per 0. 110 / 
e Bilioium Bronze Wire . per b. 10d. 134. dec. 
т Steel, Magnet, in bars £60 
g Tin, Block (English) .. . ver ton ae £19 dec. 
Wire, Nos. 1 to 16 .. ee per lb. 2/- 14. dec. 
p p White Anti-friction Moials— 
п White Ant brand .. „ per ton 645 to £70 T 
k Zino, Bh't(Viellle Montagne bad.) per ton 496 6 


Quotations supplied by :— 


a G. Boor 4 À Edward Till & Oo, 
b The British Aluminium Oo., Ged. ( Bolling & Lowe. 
e Thos. Bolton & Sons, Lid. k Morris Ashby, 
d F. W & Bons. вт. ротага o HM 
e Wrederick Smith & Co. А ton & 8. 
7 lodis-Rubber, G. P. and Teleg, ; Johnson, Matthey & Оо., Ltd 
8 Oo., Led, p The Phosphor V Ах Oo., Lid. 
g James 4 n r W. F. Dennis & Co. 


Hobart Electric Tramway Co., Ltd. — The annual 
general meeting of this company was held in London on O:tober 
4th. Dr. A. Mattei presided, and, in moving the adoption of the 
report, he, according to the Financial News, congratulated the 
shareholders upon having at last reached the dividend stage. They 
were now able to declare a dividend of 5 per cent., for which share- 
holders had been waiting so long. The revenue had been steadily 
increasing for some time past, while the working expenses, especially 
the repairs to the permanent way, had considerably diminished. 
The permanent way and the rolling stock were in excellent 
condition. They had every reason to believe that the dividend 
would be maintained; indeed, the traffic receipts had increased 
so satisfactorily sinse the closing of the accounts that he thought 


he was justified in saying that thay might look forward to a better 
dividend. 


STOCKS AND SHARES. 


Tuesday Evening. 

Тнв time the “Noes Y have it. Since we last wrote, all the little 
cheerfulness, then noticeable, has worn off, to be succeeded by an 
all-round fall which degenerated into an acute slump in several 
markets, disorganising the rest in the process. Copper, a8 
mentioned before, is one of the most disturbing features, but there 
are severe financial difficulties known to exist in New York, and the 
fear of tighter money as a consequence of this distress has acted as 
a drag upon Consols, and, through them, upon investment securities 
generally. 

For the Home Railway department to be weak upon the reply of 
the directors to Mr. Richard Bell is natural enough. People will 
not buy stock during the present period of uncertainty. They tell 
their stockbrokers that if a strike should break out and prices were 
to fall severely, then they could send in their ordersto buy. In 
this interval of waiting for the result of the men’s ballot, however, 
the public hold their hands. Therefore quotations have to go down 
from lack of support, coupled with weakness caused by the terrible 
calamity at Shrewsbury, which made all prices in this market flat 
by sympathy. 

So far as electrical stocks are concerned, there is actually a point 
rise to record in one of them, City and South London having 
hardened to 47. We believe it is correct to say that not another 
Ordinary stock in the whole Railway list shows an advance during 
the past week. Central London Ordinary has retrograded to 63, 
and the Deferred to 434—this last being 3 down. Metropolitan 
gave way to 35, Districts to 10j. Districts, it has been pointed 
out, have now come on to much the same line of quotation as 
London, Chatham and Dover Ordinary and Great Central Ordinary. 

Marconi scares become more acute, or lees acute, in accordance 
to the conditions prevailing in other markets. If the latter are 
depressed, then the cable companies, declares rumour, will be 
badly hit. If other sections are firm, the reports are quietly 
dropped, and telegraph stocks improve. This time, Marconi is to 
do wonders, and the shares of the company bearing his name are 
ls. 3d. better at 18s. 9d. Cable stocks, on the other hand, have 
given way. Anglo-American Deferred, with а 308. loss at 144, was 
one of those most hardly hit, but the other issues of the concern 
also suffered sharply. Eastern Telegraph and Eastern Extension 
have given way beyond the amounts of the dividends deducted last 
week, but Eastern 4 per cent. Debenture stock, to the excellence of 
which attention was directed here a week ago, added a point after 
its fall. 

Telephone descriptions are dullest. The National Company's 
4 per cent. Debenture stock eased off a point. Orientals were a 
shade lower. Monte Video Telephones keep steady крон a report 
showing substantial progress. 

Reuter's shares are now quoted ex the dividend of д, but no 
alteration occurred in the price, which remains at 74 middle. 

Electricity supply issues are still unsensational. Edmundson's 
Preference fell 4 to 13, City Ordinary a like fraction to 91. County 
of London First Debenture stock moved upalittle. Holders of 
London Electric Supply shares are watching with keen interest the 
progress of the electrification work on the part of the London, 
Brighton and South Coast Railway. The current will be drawn, 
at all events at first, from the London Electric Supply Corporation ; 
the railway has decided not to build just yet a power station of its 
own. Underground Electric Railway Profit Notes fell 5 points to 
514. It may well be wondered how much further the fall in these 
Notes has to travel before the drop will be checked. Я 

Traction stocks and shares are rather irregular. British 
Columbia Deferred rose 1 and the Preferred fell 1, from which it 
would appear as though holders of the latter were exchanging into 
the former. British Electric Traction Ordinary rallied after & 
further fall, and the Second Debenture stock has given way 
slightly. Calcutta Trams are ex 3s. 6d. dividend, but kept at 71, 
business being done at this figurelast Monday. Mexico Tramways 
Gold Bonds have been fairly active round about 81, and Sao Paulo 
First Debentures were firm at 94. The Ordinary stock of Sao Paulo 
stands at 1083. | 

Manufacturing shares are so quiet as to call for no comment. 
Rubber issues continue to give way, and there is no spring left in 
prices. Iron and steel descriptions have been decidedly flat; the 


idea seems to be that the railway agitation may spread to this 
industry. 


Indo-European Telegraph Co., Ltd.—The directors 
have declared an interim dividend for the half-year ending June 
30th last, at the rate of 5 per cent. per annum, free of income-tax, 
payable on and after November 1st. The transfer books will be 
closed from 18th to 31st inst. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Btock ; А Business done nt 
Present : or Dividends for the last Closing Сеше. week ended Bue T кып 
NAME. Quotations Quotations Oct. 15th 
Issue. Share. four years. Oct. 8th. Oct. 15th. 1907 ' Fall — | per cent. 
УКИ ~~~" | 1908. | 1904. | 1906. | 1906 Highest|Lowest. & s. d. 
25,000 | Amazon Telegraph po s shares, Nos. 1 to 25,000 10 Nil| Nil | Nil | 8 — 2 8 — a s | .. Nil Н 
149,600 do. 5 % Debs., ов. 1 to 1,250 Red. 100 Nil | Nil|595|6 95 | 85 — 88 85 — bs : b 0 n 
660,660 Anglo-American Telegraph е 605 .. | Stock | 618. s 83% | 84% | 54 — 57 24 — 5s xd 53 T 7 "dur 
8,169,670 | Do. do. do. 6% Pref. . | Stock | 6% 6 % | 6 % 97—100 — 96 xd W? 934 .. ^ 
8,169,670 | Do. do. do. Deferred Stock 2s. | Nil 4% | 19% | 154— 16 Mie 143 153 14 —14 11 17 с 
50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 b . 15% 5 * 99 —102 - Ө» —10% Е - ЧИ 4 18 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 |т%|в%|во 8% 64— т 6j— 71 d 510 4 
2,097,680 | Commercial Cable Btlng. 500 year 4 % Deb. Sk. Red. Stock. 4% 14% [4% | 495 | C0 — t2 g0 — 92 91 90 А 4 7 i 
16,000 | Cuba Telegraph .. - s " 10 0 5 % 5 5 63— Th a 7 " vs , 6 ш { 
6,000 Do. 10 % Pref. 2s vs s ЕР, 10 |15 % 110 % 110 9 10 % | 153— 16 151— 1 s 51 5 
16.000 8 "aer h 10 9j Cum. Pre. 5 ho $ 10 $ 10 $ 10% 9—9 a 9 | 5 16 8 
, ° 0 um. e 25 ‘ e 0 9 — — : 
80,000 Do. do. 44 9% Debs. zs wd 50 44% | 44% % 46%, 98 —101 98 —10 ; 5 ‘ a : 
60,7101| Direct United States Cable 20 з % 4405 439% 48% 12 — 13} 12 — 18 xd 128 2 - 3 3 
57,000 | Direct W. India Cable, ‚44 Reg. Deb., 10 1 ‚200, R. | 100 43% | 44% do 1005 180 zi. 195 =a 80 1823 a | : * 
2 of M MES — 185 p 
2.000.000 aia Е SENS Pt Pret. Stock. dere ae 300% К, 33% | но — 68 834— 861 xd 862 62 1 0 11 
1,896,706 Do. % Mort. Deb. Stock. Red. Stock | 4% |4% 4 b, 4% | 1600 —103 101 —104 103 102 8 i a 
300,000 | Eastern Extension, Australasia and China Tele. 10 719% 179% 17% | 1 95 | 119—294 11— 121 xd 12 lle 4s À 1855 
152,400 Do. Deb. Stock . Stock 4% 14% [4 % | 495 | 100 —103 102 100 10 $19 d 
460 | East & S. Afric. Tel., 4 % Mt. Db.,1t08,000, red. 1909 | 100 4 % 4 % | 4 95 | 4% | 974—1003 974—1004 -> : H 
200, 0001] Do. 4% Reg. M. Bebe. (Mauritius Bub. )1 (9.8000 25 49% 14% 14% 14 % | 100 —102 100 —102 102 101 8 18 ^ 
181,127 | Globe Telegraph and Trust  .. | ; 10 5395 | 58% | 64% | 54% | — 94— 104 91— 101 10 4 6 : 1 
181,127 Do. do. 6 % Pret.. ..| 10 6 6 % 6 % 6 | 19)— 134 125— 133 134 194 4 1 
150,000 | Great Northern Telegraph, о Copenhagen vis 10 [15% [24 % | 24% |20 % | 84 — 86 — 86 5 11 
29,900 | Halifax and Deba. within Nos. Тюз 00, Rod | 100 | 44% | 4495 | 44% | 44% 100 102 | 100 —102 . [ева 
17,000 | Indo-European Telegraph ©з 25 110 96 |13 % {13 g 13 65 — 57 54 — 56 54 ; —1 6 16 : 
$41,880,400 | Mackay Companies Common .. M ..1$100 .. [125,2 34 64 — 67 64 — 67 - s e б i 5 
$50,000,000 Do. do. 4% Cum. Pref. .. .. | $100 .. | 4 е 4 1 1 64 — 67 64 — 67 T п. 5 
' 256,127 | Marconi's Wireless Telegraph .. . - - 1 Nil | Ni Ni X: — 1 là 20/- 18/9 +b Nil 
22.060 мөсү Video Pelenbone со, Ltd. pui 15 3 - ! : 26 | | 2 4 6 K. 18 — 1% ри Li 2 9» E H : 
4 0. 2 si 7o 5 'X, — — $3 —— ee 
2,225,000 | National Tete paene; Pref. Stock ee ..| 100 6% (6% | 6 % | 6 96 106 —108 106 - 108 1074 1064 24 5 + 1 
2,225,000 Do. Def. Stock es T ..| 100 5 |5 % 5 95 | 5 96 | 1C6 —108 166 —108 1073 1064 a 4 F Н 
15,000 Do. do. 6 % Cum. 1st. Pref. .. ea 10 6 16% 6 |6 9% | 104— 124 10j— 12 11 95 4 d 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 [6% 6 |5 „ | 10 — 12 10 — 12 TE А га 4 
250,000 Do. do. 6 % Non-cum. 8rd P., 1 to 250,000 5 5 |5 % 15% 5 % 51— 54 54 513 54 T 4 zi p 
2,000,000 Do. do. 3 Deb. Stock Red. .. | Stock | 34% | 3495 | 8495 | 84 96 — 98 96 — 98 Ге ёз 3 1 
1,689,598 Do. do. Deb. Stock Red. 100 4 4 % 4% 1 101 — 108 100 —102 ) 1711 —1 А 8 А 
179.818 | Oriental Telep. and Elec. 1 to 171,504, fully paid . 1 | 64% Ө 1% 7 lr 18 1— n 24/4 — ù| 591 
50,000 | Do. до. do. Cum. Pref.. 1 6 6 % 6 % 6 4, 1к— l5 T — ly Е А 411 6 
100,000 Do. do. do. Y, Red. Deb. Stock 100 5. - 14% 149% | 91 — 91 — 98 92$ F 451 
Een Еле, & European Tel. ‚4 % Guar. Debs., 1 tol ‚000 10 : 5 5 T H % : e п =й £ 0 z : - 0 5 
11 uter's sx ; : 70 = e 74 
60,000 Telephone Co. of Egypt, 4% Deb. Red. .. f 100 |. | .- |4% 43% | 98 —101 98 —101 491 
8,167 | Bubmarine Cables Trust .. «| Cert. 6 16% [69 | 6 9 | 127 —180 124 —127 xà à 414 6 
80,000 | United River Plate Telephone .. 5 895,|89,|89,|8 X 62— 7 61— 7+ 510 4 
40,000 Do. 5 % Cum. Pref., Nos. 1 to 40,000 5 5 / 5 J 5 V 5 PY 5 — 5 5 — 5 4 10 11 
16,6091 West African Telegraph, Shares yis 10 4% t% 49% 4 J 10 — 10 10 — 10 816 8 
80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 59, 008. 2 Nil il | Nil | 24 13— 1 là— 1 oe s 312 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4% [49% |4 9% 4% | 97 —100 97 —100 T 82 1 0 0 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,990. . "T 10 79 7 17% - 124— 134 124— 133 13 123 5 3 8 
800,000 Do. do. 4% Deb. Stock Red. 100 4 % 4% |4 9 | 4 9, | 100 —103 100 —103 4 + 317 8 
88,321 | West India and Panama Telegraph .. ac те 10 Nil | Nil | Nil | Nil — % — yA .. Nil 
34,563 Do. до. 6% Cum, lst Pref. — .. || 10 70, 6 % 5% 8% J 22 — 8 7 10 0 0 
4,669 Do. до. 6%Cum.2nd Pref.  . ..| 10 | Nil} Nil! Nil | Nil — 74 64— 74 vie Nil 
80,0001 Do. do. 6% Debs., Nos. 1 to 1,800 ..| 100 iod ra i 5 9 | 99 —102 99 — 102 418 0 
ELECTRICAL RAILWAY," MANUFACTURING AND INDUSTRIAL COMPANIES. КА 
Anglo-Argentine Trams, Nos. 260,008 to 510,007, | | "3 . 13 x 0 
70,000 || and 560,008 to 580,007 6 |. [8% 489% 189 | Ree. | E 7H | The 5 0 
960,007 Do. 54 % Cum. Prefs., 1 to 260,007 5 |54% | 5395 | 54% | 54 5H 63 615— 6,5 & | 6 . i в n 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 6 169% | 69% 6 181 —134 181 —134 ONE А 1 
285,100 | Auckland E. Trams, 5 % lst Mort. Deb. Stock .. | 100 |59 5% | Б % | 5 & | 103 —105 102 —105_ 1034 , s | 4 15 
880,000 | Babcock & Wilcox, : to 530,000 . "s 1 ]17 % 20 20 20 BR— Зіха 88— 3g ye Es 79/6 1 2 5 8 8 
100, 000 Do. do. 6% Cum. Pret., 1 to 100 000 e 1 6 96 6. 6 6 145— 145 ; m 18 | А 8 16 10 
9000 British eee to 40,000 E 5 .. 77 7 1% 4— 5 up . ЖЕ 1 0 0 
40, Do. do. Cum. Pref. . 5 Nil|795|7 1% 4i— d 4i— 58 ; . 610 З 
20,000 Do. do. we 6 % Cum. Pret, 5 Nil | 6 % | 6 6% 8-4 44— 65 . T 6 E. 1 
20,000 Do. do. 4% Funding Certs. 5 . 14% 14% 4 8 8}— 4 e 2 4 : 
268,000 De: 20: 63 00 . мон. Deb. Stock Red. Brook 5 5 5 A 100 10 е a А ys - 1 
800,000 och Leven Debs. ^ mM i: i. — ) — . T 
800000 | Do. oog ne “Ball Del, ord- MESE 545454 84 из 07 сив | n» | 5 |-A |463 
800,000 è 5 e toc А К? i 100 5 — —116 5 - — 
800,000 Do. 5 4, Cum. Perp. Pref. Stock — .. ..| 100 5% | 5 g 5 4 5 104 —167 104 —107 105, 104$ T 413 6 
288,000 | Ро. "92 Ist Mort. Debs., 1 to 6,250 40 43% | 48% 4% 4 100 —108 | 98 —101 xd | 101j T is 475 
220,000 Do. 4$ % Vancouver Power Debs., 1 to 2 200 100 | 49% | 44% | 44% X, | 102 —104 102 —104 Би M es 467 
189,901 | British Electric Traction А 10 6 16% [3 5 Nil 11— 23 jm 21 ‹8/3 36/3 s Nil 
161,87 | Do. do. 6 % Cum. Pref. .. || 10 6 % 6 16 6% 51— 6 5i— 6 518 5B .. 10 0 0 
1,448,658 Do. do. А % Perp. Deb. Stock .. | Stock 5 % |5 ф 5 % | 5 97 —100 96 — 99 975 96 —1 5 10 
410,178 Do. do. 44 % 2nd Deb. Stock Red. | 100 — | 4 4376 44% | 78 — 61 78 — 81 z£ Di 25 6 11 1 
100,000 | British Insulated and Helsby Cables A 5 8% во 8 95 110% 64— 7 51 — 7 63 55 Hi 7 210 
100,000 Do. do. 6 % Cum. Pref.  .. 5 6 W |6 % 6% oe 58— 6h 6$ m - s 418 0 
500,000 Do. do. 43 % 1st Mort. Deb. Red. 100 4 % nta 1 101 —104 101 — 104 i» T бж 16 7 
212,000 ene оноов x иН PAPAS po m 100 4495 | 4476 | 4 & 48% — 89 85 — 89 ny ex Eu 41811 
ri estinghouse e to an й А "REPAS E | 
400,000 || 275,001 ta 475 ay 5 6 ми | NO] .. | 1— ag 1— n : Nil 
1,016,863 Do. do. ed. Mort. Deb. Stock | 100 4% 4% 4% 4% 62 — 67 62 — 67 : 519 5 
50,000 |} Browett, Lindley & Co. ee i £1 Nil ii] Nil] .. — Ia A Nil 
50,000 |1 Do. do. 6 96 Cum. Pref. . £l Nil | Nil | Nil 14/6 to 15/6 1 Ha tol ss Nil 
105,781 | Brush Electrical ‘Engineering, Ord., 1 to 106, 781 2 Nil | Nil | 24% | Nil — J А Nil 
150,000 ` do. Non-cum. 6 % Pref. : 2 69,|695,|696| Nil g— 1 = 1 oe Я Nil 6 
125,000 Do. do. % Perp. Deb. Stock .. | Stock | 44% 42 44% 4 83 — 86 83 — 86 ne Ка . 5 4 
126,0001| Do. do. 4$ % Perp. 2nd Deb. Stock.. | Stock | 44% | 44% | 44% 67 — 10 67 — 70 T : 6 8 7 
| 100,000 | Buenos Ayres & Belerano, 1 to 100,000 5 3% |4 9% |8 & 8 “ү 432 y Hi oij- 90/. : 8 4 0 
40,000 Do. do. А” 6% Cum. Pret., 1 to 40,000 5 6 & 6 4o 6 6 = — 6 is А 6 14 3 
9,500 | Do. do. Bu do., 1 to 27,500 5 16% 6 „ 16% 6 V 4{— 4j— 51 А d : 416 8 
18,200 | Do. до. 59% Deb. Stock 100 5% 5% 5 96 | 6 5 105 —115 105 —115 » j 4 
190,000 | Do. do. 59% 2nd Deb. Stock 100 ö 5 | 5 5 102 —1(5 102 —105 E i: . 415 3 
197,610 | Calcutta Trams, 1 to 187,010 .. 5 6 8 8 8 9$ 7— 7 7— d xd it 7 A 688 
80,000 Do. 5 % Cum. Pref., Nos. 1 to 29,330. . 5 Е ‚. |5 5 56 — 5 5 — b e . 4101 
850,000 Do. 43% Ist Deb. Stock.. — .. | 100 o5 | 44% | 43 u% 102 —1С6 102 —106 Е 4 41 
85,000 | Callender's Cable struction shares id 0 5 1 4 124% [15 16 93 — pt — 10 104 9} i 7 00 0 
40,000 | Do. do. 5% Cum. Pref. 5 5% 5% 5 % 5 95 b 5}— » 4 61 
800,000 Do. do. 44% Ist Mort. Deb. Stock Red. Stock 3 44% qe 48% | 1054—1074 106$—107 m - ee 48 4 
491,292 | Cape E Trams., 1 to 491,222 И ii 1 10 5 % 11 d — d — uu $4 Nil 
450,000 Castner. Kellner Alkali, 1 to 450,000 .. 4 a 4% |6 2 8 | 14— Ws 14— 12 25/3 25 T 6 111 
224,088 Do. do. 44 de It Мо Mort. Deb. Btock 100 4h 44% | 44 re 97 —102 —1 p 97 +3 48 3 
911,568 | Central London Railway, j Stock | 4 & 495|495|4 63 — 65 62 — 64 6: 62 —1 6 50 
Do. do. i pret. Bod eo 2] оек 4% 4 |4 05 | 4 88 — 90 88 — 90 8H A . [481 
544,316 Det. do. .. .. | Stock | 4 4 4 4 45 — 48 43 — 46 43 vd —2 8 14 0 
1,480,000 | City and South Tondon Railway  .. .. . | Воск | 28% | 28% | 15% | 2 45 — 47 46 — 48 46} Ms *1 4:8 7 


* Unless otherwise stated, al! shares are fully paid. 


t es ovnerwise siaied, al shares are fully paid. + A period of nine months. — — l From Manchester Share List, 


<= T Co UWwsenduwed !!! on next pade.) 


t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES,—(Continued) 


| Stock a Closing Closing Business done | Rise +) Present 
Den NAME, or p p ie: for the Quotations Quotations week ended or Yield 
d ; Bhare. our years, Oct. Eth. Oct. 15th. | Oct. 15th, 1907. | Fall — | per cent, 
° 1908. | 1904. | 1905. | 1906. Highest|Lowest. £ s. 
85,000 aac & Co., eRe ү i et 8 24% | 24% | 24% 5 % 887/13 oe " 7 5 6 
st Mort. Reg. s., 1 $0 98 97 T 
1000000 900 of 2100. „5 + [15% 15% 5% 6% à 9 IR 20 
260,000 | Dick, Kerr & Co., 1 to 260,000 1 .. |10 % |10 % 10 % : ka zu 6 18 4 
805,000 Do. do. 6 €, Cum. Pref., 1 to 805, 000 1 6 16% | 6% 16%, 22/6 E P. 416 0 
294,150 Do. do. 44% Deb. Stock ah 100 44% | 44% | 4475 | 4% * .. zm 46 7 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 5 * 6 % | 6% | 6S es v 459 
59,987 Do. 6 % Pref. between 1 and 60,000 10 69% 6 | 6 95 n - A KA 478 
99,261 | Edison & Swan Utd., “A " shs., 43 pd., 1 to 99,261 5 Nil Hr 44 | 419, 22/6 20/73 АА 9 8 8 
17,139 Do. “A shares, 01017, 19 5 Nil | 249% | 48% | 445% 42/6 .. d 8 6 9 
B19,475 Do. 4% Deb. Stock Red. 100 4% 4 % 4 (4 КЕ 2» 414 3 
72, Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 5% 5 % 16% 5 z je 5 11 1 
112,100 | Electric Contruction, 1 to 112,100 m 2 4% | Ni | Nil | Nil m V "e Nil 
31,390 Do. do. 7% Cum. Pref., 1 to 81,890. . а 77% т дүп. чу |. Nil 17/6 | 12/6 je Nil 
25,000 | General Electric Co. (1900), 2 E Cum. Pref. 10 4 9155 5 | 5 67 zm os 5 17 8 
200,000 Do. do % Mort Deb.. Stock 4 % 4 % 4 , |4 . EX 46 0 
78,000 | Gt. N. & City Rail. Pref. Ga “А” 4%, 1 to 78,000 10 8% 149% 149% [4 . . T 20 0 0 
96,000 | Greenwood & Batley, 7 % Cum. Pref. : 10 7% 17% 17% [7 . . i 610 8 
,000 Do. do. 5% "Mort. Debs. КА : 100 5 5 O |5 % |65 9% . . vx 417 1 
200,000 Henley’ в (W. T.), 3 Works, Ord. .. 5 15 9% 15 | 15% [15 ф * n vd 6 5 
200,000 Do. do. 44 9 Pref. 5 44%, 430 44%, 1 . © 817 8 
150.000 Do. do. 44 % Mort. Deb. Stock | Stock 45% | 414% | 44% | 4496 ee T 4 89 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. 10 10% | 5 % | 109, 10 95 . 6 18 4 
87,500 |+ Liverpool лешен. ан ay, Ord. .. is 10 12% | 13% | Nil | Nil : Nil 
10,000 |+ Do. Pref., fully paid 10 5% 5 % 5 5 d 5 14 11 
600,070 | London United Trani. (1901), 1 to 50 0077 10 8 16% % 8 % А | 400 
399,930 Do. do. 60,008 to 100,00 ‚| 10 8 6 % 4, 8 55 : 400 
125,000 Do. do 5 45 Cum. Pref., 1 to 125 ‚000 10 5 0 5 % 5 5 И z e] 514 8 
1,331,000 Do. do. 4 M Ist Mort. Deb. Stock . 100 49 |49 4 P 4 R3 82 : , 4130 
814,016 | Metropolitan Electric Trams., Defd.. 1 Nil | Nil | Ni Nil és vu : Nil 
500,000 Do. do. 5 9, Cum. Pref... 1 |5%[|[Б%|]5% [|5 % 17/9 d ii 52 7 
350,000 Do. do. 44 % Deb. Stock Red. | 100 .. | 44% | 43%, | 44 94 - бе 41011 
245,500 | Potteries E. Trc. . E P 1 5 15% | 4% 4 m Js E воо 
245,500 Do. 5 05 Cum. Pref. 1 5 5 % 5 {69% 14/- : " 6 13 4 
245,000 Do. 44 N, Deb. Stock. .. 100 | 44% | 4495, | 4495 | 4496 2 is 95 4 11 10 
37.350 | Telegraph Construction and Maintenance . 19 120 % |15 % [15 % [16 $ i E sd 618 2 
150,0001 Do. D Ded. Bds., 1 to 1,500 Red., 1909 100 4% 4 4 , 4 7 es te 818 1 
599,900 | Undergd. E. R., pun ‚5% Profit Shar. S. Nts... ae .. 5 „5 169% 48 $a — 6 9 8 8 
66,666 | Willans & Robinson, lto 30, 000 & 80,001 to 116,666 5 зо, Nil| Nil a - 22 P Nil 
66,666 Do. 6%, C. P., 30,001 to 80, 000 & 125,001 to 141,666 5 6 | Nil | Nil s 76/8 T А Nil 
946,571 | Do. 4% Ist Mort. Deb. Stock se CERO a 100 4 4% 4% | 4 € 763 76 Я 5 2 7 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 5 5 Y 4405 ihe % 48— 53 4à— 64 xd - ate - 5 7 4 
70.000 Do. do. 43 X, Ist. deb. stock .. | 100 44°% | 44% | 44% 98 —100 —100 "T . $a 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 |10 % |10 % 1095 | 1 7 d Cm 8 . ds у» 618 4 
10,202 Do. do. q Cum. Pref. 5 7 7 7% 7% Th 8 74— 8i ' S 4 410 
886,876 | Central Electric Supply 4 % Guar. Deb. Stock 100 4% [4 [4 4 5 99 —102 99 —102 з з 818 5 
80,000 | Charing Cross and Strand Electricity Supply 25 5 ао 8 15% |6 38— 44 34— 43 . bs 6 18 
80,000 Do. do. do. 4} oe Cum. Pref, 5 ie 445 44% 44% 84 — 4 984— 4 к Di ee 519 6 
80,000 Do. “ City Undertaking” 41% Cum. Pri. 5 429 | 44% | 44% | 46% 34 83 — 33 is x .. 5 16 2 
477,400 Do. do. 4% Deb. Stock Red. 100 4% 4% 4 % 355 96 — 99 96 — 99 p s D 4 010 
49,486 | Chelsea кесше Supply, Ord. 5 51% 6 6 4 43 43 77/6 p ee 6 511 
175,0001 Do. 44 % Deb. Stock Red. | Stock | 4455 | 44% | 4% % | 102 —105 102 —105 Ar RA à 459 
70,595 | City of Londo Elec. Lighting, Ord. 40,001—110,595 10 5% 16% 16% 6 9 — 10 82— 9 9à 94, - 4 6 3 1 
40,000 Do. 6 *5 Cum. Pref., 1 to 40,000 23 10 6 16% 16% 16 1 114 104— 114 10} m е 544 
400, 000 Do. 503 Db. Stk. , Scrip. (iss. at 115) all pd. $5 5 5 % % % 5 122 —125 122 —1 хя : : 4 14 
800,000 Do. 44 % 2nd. Db. Stk., Prov. Crts., all pa. 100 43% | 44% | 4495 | 4% 97 — 100 97 —100 » ү . 410 0 
40,000 | County of Durham Electrical Power, Ord. 5 4% |48704 5% |4 % 5 3.— 4j as ; — 4 37 4 
50,000 Do. do. do. 5% Pref. .. 5 5 % 5 % 5 % | 595 5 4i— 44 Kd . — 41327 
40,000 | County of London Electric Lighting, Ord. 140,000 10 4 % 43% 5 % 5 % 6j— та 61— 72 4 ; 1682920 
40,000 Do. do. 6 % Pref., 40,001—60,000 | 10 [6% 6 % 16% 169% | 10— 11 10 — 11 10$ | M 691 
400,0001 Do. do. 5 Deb. Stock " 49% | 4496 de ae 106 —109 107 —110 109 ; + 1 4 110 
400,000 Do, do. 4 of 2nd. Deb. Stock . Stock %5 "6 | 44% А — 99 96 — 99 oe i oe 41011 
80,000 | Edmundson's Electric Corporation, Ord. Shares . 5 7 17% 14% | Nil 1 4 1 i e. А 11 00 
80,000 Do. do. % Cum. Pref. 6 6 6 6 % 3 1 2 1— 12 30 / M —} |8115 
850,000 Do. do. 43 GA lst Mort. Deb. Stk. | 100 5105 de 44% de 76 — 81 76 — 81 »s a EN 511 1 
10,000 | Folkestone, 1 to 10,000 : 5 o5 | 64% | 54% 4— 5 42— ^ » i 549 
10,000 Do. 5% Cum. Pref., 1 to 10,000 5 ee .. [595165 41— 5 4á— 5 Me г 418 0 
90,000 Do. 43 95 lst Deb. Stock i 100 44% 945 44% | 4$ 96 — 99 96 — 99 ate is 410 11 
19,000 | Hove, 1 to 13, 000 6 49 9 9 4d 61— 7 xd "n — 6 8 7 
21,000 Kensington and Knightebridge Electric Ord. 5 12% |12 % [10 10 % 81— 9i ga à 6 8 1 
90,000 do. 4% Deben. Stk. | Stock | 4 4, 4 | 4 1% — 97 94 — 97 E . [426 
111,000 Legden Electric Supply Corporation, Limited, Ord. 8 Nil|8925|4 4 1 n Ae n sa E 616 2 
710,000 Do. do. do. 6 96 Pref. 5 6 16% [6 6% 4 4 4 4; x - 6 6 41 
874,895 Do. do. 4% Ist Mort. Deb. Stk. t. Red. Stock 4% 14 9% 4 44% | 89 — 93 R9 — 93 2 г 416 p 
200,000 | Metropolitan oe Supply, 1 to 100,000 . 5 82% [10 % [10 8% 7 51 AE 53 57 5k 619 2 
76,121 Do. % Cum. Pref. 1—7, 106. 5 44% 4 т % P 45— 58 98/9 95/- 4 710 
220,000! Do. H Ф Ist Mort. Deben. Stock , vs 449 | 4 44% 108 —107 108 —107 | ais 410 0 
250,000! Do. 84 % Mort. Deben. Stock Redem. | Stock A % % % | 87 — 92 87 — 92 А A 35 816 1 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 44% | 4 44% 5 96 — 98 95 — 96 Se T 4 11 10 
67,991 | Newcastle-on-Tyne КАША 5 |в 9% 8 |в 8 61— 62 61— б » .. | 618 6 
75,000 Do. 5 % Pref., 1 to 75,000 ii 5 5 % | 5 5 5 % 5 — 53 5 — А С is 4 10 11 
10,852 | Notting Hill Electric Lighting .. ‘ - 10 6265 |1 74 14% | 11 — 12 11 — 12 > : T 650 
20,000 | Oxford, 1 to 96 and 407 to 20,810 à б 64% [79% |7 7 96 54— 6 53— 6 ` 2 , 616 8 
50,000 Do. 4% Deb. Stock 100 4% [4 4 4 96 — 97 85 — 97 , : 25 426 
40,000 | 8t. James’ and Pall Mall Electric Light. Ord. is 5 14% |1449 123% 10 a 83 7j— 8} 776 : vs 618 
20,000 Do. do. 7% Pref. 20,081 to 40,080 5 71% |7 1 7 7% 64— Ty ee А si 4 14 11 
150,000: Do. do. 94 % Deb. Stock Red. .. | 100 84 | B4 8 А) 86 — 91 86 — 91 ex : id B 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 4% | 4 4 1 4— 14 à— 14 sd А Кя Nil 
60,000 Do. do. do. Ы Btock Stock | 4 % t 4 4% | "1 — 75 71 — 75 г ee T 6 00 
65, 000 | South London Electricity Supply, Or К 5 3 0 4 4 8 1— 2 li— 2 : ; os 6 6 4 
120,000 | South Met. Elec. Lt. & Power, Ord. 25 . 1 Nil | Nil | 24% ve à — | )— i 3 Es B 658 
117,968 Do. do. ТФ: Pref 1 7 % 7 Ф 7 Zo 7 1— 1 1— 1 ; А n 51711 
200,000 Do. do. 42 96 ur Deb. Stk. | 100 44% | 44 44% | 44 99 —102 99 —102 oe А . 48 3 
80,000 | Urban Electric Supply, Ord. .. 5 5% 6 i 5 15 11— 2 1 2 és : ; 1110 6 
5C,000 Do. o. 5% Cum. Pref. 5 5% | 5 56% 15% 14— . là— 28 $ à T 8 13 11 
200 000 Do. do. 44 9, lst Mort. Db. Stk. Red. 100 .. | 44% | 44% | 44 92 — 9 92 — 95 " 1 2s 414 9 
110,000 | Westminster Electric Supply, Ord 5 {184% [14 18 12 9 8}— t eta $5 6 9 9 
81,279 Do. 1$ % Cum . Pref. 6 5 96 64 5 4 dà 4$— 58 4g— 5 97/ we уз 4899 


do. А 
(Original 5 %—Red. to 44 % from Slat Dec., 1905) 
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* Unless otherwise stated, all shares are fully paid. 
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Bankirate of Discount 4$ per cent.. August 15th. 1907. 
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THE CONCEPTS AND TERMINOLOGY OF 
ILLUMINATING ENGINEERING. 


Tur Illuminating. Engineering Society of America has so 
far perfected its organisation that it has held its firet annual 
Convention at Boston. The. proceedings commenced on 
July 30th, with a presidential address delivered by Dr. 
Clayton H. Sharp on the subject which forms the title of 
these notes.  Inasmuch as he introduces to general notice 
ideas and terms concerning the science of illumination which, 
while well understood in scientific circles, have not yet 
received the attention they deserve in ordinary practice, the 
address is of considerable value to engineers who are engaged 
in the scientific illumination of buildings and streets, and 
for this reason a résumé of his statements may not be 
without value. 

He commences with the obviously true statement that the 
terminology of a science always lags far behind the actual 
State of the science itself. As long as the treatment of the 
Science is quantitative only, no particular need is felt for 
exact terminology. As soon, however, as accurate measure- 
ments of quantities pertaining to the science become neces- 
sary for the carrying out of the practical ends of such know- 
ledge, the need for terms correspondingly precise is felt. 
For example, in the earlier days of the science of mechanics 
no strict difference was made in using the terms force, work 
and power ; at the present time, of course, these ideas and 
terms are very clearly defined. The above statement is as 
true for an applied science as it is for a pure science. In 
the application of the scientific principles of industrial pro- 
duction to the uses of every-day life an empirical method is 
usually adopted. Conceptions of methods of work at first 
are inexact and hazy, becoming clear with time and bringing 
in their train careful terminology. It was very many years 
before the terms used in electricity became in any sense 
exact or systematised. When, however, electricity emerged 
from a pure science to its application to the practical pro- 
blem of artificial illumination, so that electric power became 
a commercial product, the need for units of measurement, 
measuring instruments and terms all became apparent, and 
such words as volt, ohm, ampere and watt became every-day 
language to the workers in this sphere. In magnetism, 
again, the first investigators expressed their ideas in terms 
of pole strength, while later, when magnetic calculations 
became an integral part of the design of dynamos and 
motors, the pole-strength basis of calculation was abandoned 
in favour of magnetic flux. 

The position in regard to illuminating engineering is that, 
although the science of optics is in many cases exact, it has 
remained in a rudimentary condition in so far as terminology 
and concepts relating to light as an output used for purposes 
of illumination are concerned. A distinct parallel occurs 
between the old conception of magnetic pole strength 
and the present method of estimating light in 
candle power. The strength or intensity of light 
sources has been the principal: idea in dealing with light 
as a product. This conception itself has emerged from 
candle-power in a given direction to the assumed ** mean 
spherical candle-power," which is a distinct advance, since 
it implies the recognition of the difference between the 
candle-power in a given direction, and the average candle- 
power in all directions in space. Moreover, the notion of 
intensity of a luminous source has become a familiar one. 

Now, in determining the lines of future development, it 
must always be remembered that the practitioner must feel 
the need of some novel term or idea before he will adopt it. 
At the present time in quantitative work, the illuminating 
engineer deals in terms of candle-power and intensity of 
illumination, but has no terms expressing directly the 
quantity of light which is being emitted by the source with 
which he is dealing. This is rather surprising, because the 
quantity of light which he has at his command is vital, 
whereas the distribution of light can be arranged by the use 
of various devices. Now light consiste of ether waves with 
a velocity of 300,000 kilometres pez second ; the source of 
light is simply a wave maker. If this source be enclosed by 
an imaginary sphere the total flow of ether vibrations 
through its surface measures the luminous output from the 
source. For the sake of uniformity in the nomenclature 


with other branches of physics, the Latin term for flow, 
namely, flux, is used. The output of any lamp then is 
measured by the total luminous flux emitted, and the brilliance 
of a reflecting or transmitting surface is proportionate to the 
luminous flux emitted by the luminous area. The reflecting 
or transmitting power of such a surface is the ratio of the 
luminous flux emitted to that received, and the intensity of 
the illumination on any surface is the flux received per unit 
area. 

To establish a relation between the unit of luminous flux 
and the unit of luminous intensity, which is the candle- 
power, unit flux is defined as the flux emitted by light of 
unit intensity, that is to say, 1 C. P., in a unit solid angle. 
The unit solid angle is the angle subtended at the centre 
of a sphere by a portion of the sphere bounded by four 
lines, each equal in length to the radius of the sphere. 
There are 4 ж, ог 12°57 solid angles in the entire sphere, 
hence approximately a unit solid angle is one subtended at a 
point by a surface 1 ft. sq. 1 ft. distant from that point, or 
1 metre square, 1 metre distant from thet point. If at the 
apex of such a solid angle a source of light of 1 c.r. be 
placed, unit luminous flux will pass through a transverse 
plane in the solid angle without reference to the inclination 
of the plane, or its distance from the light. Since there are 
4 1 solid angles in a sphere, the total flux from the source 
of light at the centre of the sphere will be 4 ж, or 12°57 times 
the mean spherical candle-power of the source. 

The intensity of illumination at any surface is measured 
by the luminous flux per unit of that surface or by the flux 
density. From this relation the former inverse square law 
may be at once deduced, and it i8 of practical help in com- 
puting average illumination resulte. If, for example, we 
know that from a given source or sources of light, a certain 
flux falls upon the plane of reference, the average illumination 
of this plane is at once determined by dividing the flux by 
the area of the plane, the average illumination being thus 
determined without direct reference to the candle-power of 
thesource. Conversely, measurements of illumination at a 
given plane enable us to determine the flux of light falling 
on that plane. ` We can thus determine the net efficiency of 
light, which is the relation of flux which falls. upon the hori- 
zontal plane of reference to the total luminous flux emitted 
by the lamps in the room. 

When we wish to get average values for illumination 
rather than exact illumination curves, we may, ignoring the 
candle-power and distribution of the luminous intensity of 
the lamp, start out from the value of light flux which the 
lamp, together with its reflector or globe, sends in the 
direction of the plane of reference ; multiplying this figure by 
the number of lamps and dividing by the area of the plane, 
we have approximately the illumination of the plane, : 
neglecting reflections. The effect of the reflections by the 
walls of the room on the flux is obtained by multiplying the 


flux by — where K is the average coefficient of 


reflection of the walls and ceilings. The advantage of 
this procedure is that it gives an average value for illumina- 
tion over the entire plane of reference without going through 
the calculation of actual illumination at a large number of 
points. The well-known Rousseau diagram for the deter- 
mination of the mean spherical candle-power is merely a flux 
diagram. If it extends over 180°, the area enclosed is pro- 
portionate to the total flux of light and the area of any 
angular portion is proportional to the flux in that solid angle 
or zone. The Matthews integrating photometer may be 
calibrated so as to give directly the total luminous flux from 
a lamp measured by it, and it is, therefore, seen that by the 
use of such devices as are available to-day it will be easy to 
rate lamps according to their radial flux, rather than their 
total candle-power. 

At present the unit of luminous intensity is usually called 
the candle-power. The distance in England being measured in 
feet, the unit of illumination is sometimes called the candle- 
foot, and sometimes the foot-candle. The plural may be 
candle-feet or foot-candles, bnt the foot-candle or the candle- 
foot means the quantity divided by not the foot, but feet 
squared. Therefore, the term is doubly inappropriate. 
Using the metric system, the metre is taken as the unit of 
length, and the illumination produced by one candle at the 
distance of one metre is called the lux. Now а unit of lux 
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depends only upon the unit chosen for luminous intensity, 
and a name which has already been suggested and used for 
this purpose is the “lumen.” By this term is meant the 
flux of light emitted by the source of one candle-power 
through а solid angle of unit dimensions. The number 
of lumens falling on the surface divided by the area 
of the surface in square feet gives the illumination in foot- 
candles. 

With reference to the term efficiency in illumination, we 
have, first, the efficiency of illumination as such ; secondly, 
efficiency of the illumination installation or the efficiency of 
the utilisation of the light ; and, thirdly, the efficiency of the 
installation includiug the lamps, or the gross efficiency of the 
installation. The efficiency of an electric lamp would be 
determined in lumens per watt, instead of as at present in 
watts per candle. Thus specific consumption would be 
measured by watts per lumen. What we ordinarily at the 
present day call a 16-c.P. 3:1 watts per candle lamp, would 
under the new system have a rating of 163 lumens, and an 
efficiency of 3:3 lumens per watt. The net efficiency of the 
installation irrespective of the lamp may be expressed in 
terms of lumens received on the horizontal plane of refer- 
ence divided by the total lumens emitted by the lamps: the 
gross efficiency, in which the man who pays the bills is 
most interested, is expressed in terms of lumens on the plane 
of reference per watt expended in feeding the lamps. It is 
seen that the expression of foot-candles per watt per square 
foot which is sometimes used at present as an expression for 
the gross efficiency of an installation is, really, foot-candles 


multiplied by square feet and the total divided by watts; . 


but foot-candles multiplied by square feet gives the luminous 
flux in lumens, and hence foot-candles per watt per square 
foot equal numerically lumens per watt, which is a much 
simpler expression to use. 


THE SPARKING-COIL CONDENSER. 


IT is very generally said that the object of the condenser 
used with a sparking coil is to “ look after the extra current.” 
If that is the one duty of the condenser, why are not as good 
results obtained with the condenser connected across the 
primary winding as acrogs the interrupter ? 

Ав is seen from fig. 1, with the condenser across the 
primary, it will at the moment of break be charged to a 
small р.р. in such a way as to help the “ extra current " flow 
round the local circuit formed by itself and the primary, and 
во it would seem to look after the extra current just as 
well as if it were connected across the interrupter. 

The term“ extra current" is really a misleading one, as 
neither current nor even a quantity of electricity is stored up 
in the coil ; the object of the condenser is to quickly stop 
the self-induced current ; it does this first by offering an 
easy alternative path to that through the interrupter, 
thus allowing the arc there to go out, and consequently 
high resistance is introduced at the interrupter; there is 
still a circuit through the primary and condenser, but, 
as its capacity is small, there must be a rapid change 
of current, which results in the required high k. M. F. in 
the secondary. 

A few experiments were carried out to determine the effect 
of connecting the condenser to different pointe of the circuit. 
The coil used was a 2-in. spark coil with plain trembler 
interrupter. The efficiency of any arrangement of the con- 
denser was judged by the maximum distance the secondary 
spark would continually jump. 

It was found that with any resistance in circuit except that 
of the coil itself, it was better to have the condenser across the 
interrupter than across the primary: on reducing the 
resistance of the circuit until the coil was carefully connected 
with short leads to two big accumulators, it was found that 
either position of the condenser gave practically the same 
results. 

Inserting a resistance R, (fig. 2) between the battery and 
interrupter, a better spark was obtained with the condenser 


N 


across the interrupter than across the interrupter and 


resistance. In the first case the current at break has to flow 


through the resistance R., while in the second case it does not 
as the condenser is in parallel with the resistance. To see 
whether this was the cause of the difference in the secondary 
spark, a second resistance k,, equal to Ri, was put in series 
with the condenser, and the two put acroes the interrupter 


and R,; this arrangement gave a worse result than the other 
two. Referring to the diagram (fig. 2) connection a gave the 
best result, then followed 5b, and c was the worst. Also if a re- 
sistance R was connected in series with the condenser, the 
smaller R was the better the spark, whether the two were con- 
nected across the primary, interrupter, or interrupter and 
another resistance. The difference in the two cases above, can- 
not, therefore, be due merely to the current at break in one case 
having to flow through a resistance. Another case, which 
at first sight would seem to show that resistance is needed 
in the condenser circuit, is that with a resistance between 
the battery and primary a better spark is obtained with the 
condenser across the primary and resistance than across the 
primary alone. 

A probable reason, with which all the results obtained 
agree, for the secondary giving the best sparks with the con- 
denser connected straight across the interrupter, is that 
only when the condenser is in this position is there a 
moment of zero P.D. across the interrupter at the time of 


breaking with a decreased current through the interrupter. 


When the condenser i8 straight across the interrupter, at the 
moment of breaking there will be practically no р.р. across 
the interrupter, but a large decrease of current through it 
owing to the current passing into the condenser. If, how- 
ever, the condenser is connected to b (fig. 2), that is, across 
the interrupter and resistance, then at the moment of break- 
ing there is а P.D. across the condenser, tending to keep the 
current flowing through the interrupter. The case when the 
condenser is across the primary is best seen by considering 
the instantaneous voltages in the circuit; immediately 
before the moment of breaking, there will be the voltage 
уь of the battery (fig. 3), v, of the resistance, and v. of the 
condenser or of the primary; now (Vò + V, + v.) must 
equal zero, assuming R to be the total resistance of the circuit 
external to the primary winding ; but directly the circuit 
begins to open, and the current through the interrupter to 
die away, V, Will get lees, and there will be a resultant 
voltage across the interrupter. 

A high-frequency Duddell oscillograph was used to obtain 
some records of the current in the primary winding. The 
method employed to obtain a steady wave was to make the 
circuit every revolution, at a definite position of the motor 
armature which drove the oscillating mirror; the first wave 
was thus always in the same position-on the tracing desk. 
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In fig. 4 are given two curves showing the effect of con- 
necting the condenser (about 75 M.F.) across the interrupter ; 
curve 1 is the current without the condenser, and curve 2 
that with the condenser ; it will be seen that the current dies 
away much faster with the condenser than without; the 
curves also show that an ordinary size condenser does not 
affect the current at “ make" owing to any oscillatory 
current, the two curves being taken with the secondary open, 
which is the best condition for oscillatory currents in the 
primary; with a condenser of 2:5 M. P., which is far too 
large a capacity for the efficient working of the coil, an 
oscillatory current was produced in the primary, but even 
then the oscillations had practically died away before the next 
“ make (fig. 5). 

The secondary was giving about } in. spark when the 
curve in fig. 5 was taken; the spark was a much fatter 
one than could be obtained with the smaller condenser 
though the maximum length obtainable was less. "This 
fatness is due to the oscillatory current in the 
primary; the steepness of the oscillations on the curve is 
large, though the amplitude rapidly diminishes, so that 
instead of one spark at each break, there are with the 
larger condenser really several sparks. This was confirmed 
by observing the reflection of the sparks in а revolving 
mirror, when in the case of the larger condenser each spark 
appeared broken up into four or five separate sparks, while 
with the smaller condenser only one spark could be observed, 
although the way in which it was drawn out indicated its 
greater duration. Fig. 6 is an attempt to give the appear- 
ance of the sparks in the revolving mirror, (а) being with 
the large and (5) with the smaller condenser. Even with 
the larger condenser, although the primary current was 
oscillatory the secondary current was clearly seen to be uni- 
directional by the distinctive colouring of the spark at the 
two electrodes and also by deflecting the spark by means of 
a magnetic field; this is probably due to large secondary 
magnetic leakage. 


THE ELECTRICAL DECOMPOSITION 
OF WATER. 


THE apparatus put on the market for this purpose by the 
Maschinenfabrik Oerlikon, and recently described in Elektro- 
technik «nd Maschinenbau, consists of a number of cells 
formes between ribbed cast-iron plates, shaped as shown in 

g. 1. 
The plates are provided with a continuous projecting rim, 
about 1} in. wide, on which a rubber band fits, so that 
when two such plates are pressed together an air-tight cell is 
formed between them. The rubber band also serves to 
insulate the two plates from one another, and these form the 
electrodes of the cell, and are further separated by a woven 
asbestos diaphragm. 

Different numbers of such cells, according to the supply 
voltage, are clamped together in a press, as shown in fig. 2. 
Each cast-iron plate is provided with three holes (fig. 1). 
The front ribs of the plate open into one of the upper holes 
by means of a narrow slot, and the back ribs are similarly 
connected to the other upper hole. When the cells are built 
up together the holes form three canals—one upper one 
serving to collect the gas given off on one side of the plates 
(oxygen), and the other upper one the gas given off on the 
other side of the 99 55 (hydrogen), whilst the lower canal 
is used to supply the water consumed. 

About 2°4 volts is allowed per cell, and sets of 28, 48 and 
96 cells in series are made up for 65-volt, 110-volt and 
220-volt supply respectively. Four sizes of plate are made, 
viz., for 20 amps., 40 amps, 75 amps. and 125 amps. 
The smallest apparatus (65 volts, 20 amps.) takes about 
9 gallons of electrolyte to fill the cells and produces 7°4 cb. ft. 
of hydrogen and 3:5 cb. ft. of oxygen per hour. The largest 
apparatus (220 volts, 125 amps.) takes 200 gallons of 
electrolyte and produces 158 cb. ft. of hydrogen and 79 
cb. ft. of oxygen per hour. To produce 1 cb. ft. of oxygen 
and 2 ob. ft. of hydrogen per hour requires, therefore, about 
84 KW., and involves the decomposition of about [js 


gallon of water. These values are based on a temperature 
of 40° C. At a higher temperature (not exceeding 60° to 
70? C.) the efficiency is somewhat improved. 

The electrolyte used consiste of a 10 per cent. solution of 
potash. A starting resistance is provided for insertion until 
the gases are being freely given off, and a switch enables 
Beveral of the end cells to be disconnected when desired, so 
as to enable the current to be efficiently regulated. 

If the apparatus is worked at its rated current and at a 
temperature not under 40? C., which it attains automatically 
when at work, the gases are given off in a fairly pure state 
—the oxygen containing not more than 24 per cent. to 3 per 
cent. of hydrogen, and the hydrogen not more than 1 per 
cent. of oxygen. For a short time after starting up, 
however, the gases are not pure, and should be allowed to 
escape freely. As a rough indicator for purity, two glass 
tubes like gauge glasses are provided in the two gas 
chambers. These tubes end in small mouthpieces placed 
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Figs. 1 AND 2.—ELECTROLYTIC APPARATUS FOR WATER. 


close together, one giving off hydrogen and oneoxygen. The 
mixed gas is lighted at these mouthpieces, and burns quietly ; 
but whenever there is any impurity, back-firing will occur 
into the tubes. The explosions are only slight, and are 
revented from reaching the main chamber by the water 
which half fills the gauge glasses. In the larger installa- 
tions, however, apparatus for analysing the gases is provided. 

The standard construction enables the gases to be collected 
under a pressure of about } atmosphere, while with slight 
modifications it can be arranged for pressures up to 2} 
atmospheres. 

If the gas is required continuously, it can, of course, be 
collected directly from the apparatus (after passing through 
a separator for moisture), but usually it is more convenient 
to provide gasometers. 

No attention is required beyond supplying the necessary 
water, although it is advisable to clean out the cells every 
two or three months when in continuous use. 

The cost of a cubic foot of oxygen produced by this 
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apparatus compares favourably with that of oxygen sold 
under pressure in steel bottles, so long as the coat of electric 
power does not exceed 8d. per B. T. V. The chief use to 
which the gases are put at present is in the oxy-hydrogen 
blow-pipe for brazing, lead-burning, &c. 


THE DIRECTION OF INDUCED CURRENTS.* 


By H. L. KIRKER. 


Various schemes have been devised to aid in remembering the 
relations between direction of induced current and motion of a 
conductor in a magnetic field. In one of these, Ampere's rule, f 
the analogy of a figure swimming in a current is used ; in another, 
Fleming's rule, the relations are given by placing the thumb aud 
first two fingers of one of the hands in certain positions. Personally, 
the author never liked Ampere's rule, nor did he find Fleming's 
rule quite satisfactory. There was always the liability of forgetting 
the position of the swimmer with relation to the magnetic needle, 
and it was difficult to keep in mind which finger of the hand 
corresponded jn direction to lines of force, motion, &c. 

It was not difficult to remember that parallel currente flowing in 
the same direction attract one another, and flowing in the opposite 
direction repel. Likewise there was no difficulty in grasping the 
assumption that current is encircled by rotating lines of force, and 
that the relation of the direction of the magnetic lines to the 
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direction of the current in the wire is that of right-hand rotation 
and forward travel of a corkscrew. Starting with these simple 
assumptions concerning the magnetic properties of currents, the 
author found (some twelve years ago) t if he assumed the 
encircling magnetism to be a magnetic whirl or vortex, and if these 
encircling lines came into the neighbourhood of another wire they 
neld back from jumping across the wire, thus forming a bend or 
dent in the vortex, which dent became an incipient vortex around 
the neighbouring wire, an immediate indication was given of the 
direction of induced current. 

For example, if & current is sent down the main wire in fig. 1 
a magnetic vortex is set up around the wire. As the vortex enlarges 
it strikes the neighbouring wire and forms a dent as shown. If, 
now, this dent in the expanding vortex is considered as the 
beginning of a vortex around the second wire, the direction of 
rotation of this incipient vortex is counter to the main vortex. In 
this particular case the direction of the magnetic whirl around the 
main wire is clockwise, and that around the second wire counter- 
clockwise, which means that the main current is flowing down, and 
the induced current up. 

If the main current is interrupted, it may be seen, by referring 
to fig. 2, that the contracting vortex is dented ont when it 
encounters the second wire. If, as before, the dent is considered 
as an incipient vortex, it will be seen that the direction of rotation 
is the same. as the main vortex, which means that the induced 
current 1s flowing in the same direction as the main current. 


* The Electric Journal. 
t "If one imagine himself swimming with the current and 


facing the needle, the north-seeking pole will always be deflected . 


towards his left hand." 

+ "Let the forefinger of the right hand point in the direction 
of the magnetic lines; then turn the thumb in the direction of the 
motion; tho middle finger, bent at right angles to both thumb and 
forefinger, will show the direction of the induced ж.м.>.” 


Likewise, if it be assumed that a steady current is flowing in 
the main wire and a second wire is brought near, as in fig. 3, the 
direction indicated by the dent shows that the induced current is 
opposite to that in the main wire. Also, if the second wire is 
moved away, as indicated in fig. 4, the dent shows that the induced 
current is in the same direction as the main current. 

If, in addition to the assumption that a wire ing a current 
is the axis of a magnetic vortex, it is assumed that neighbouring 
vortexes rotating in the same direction tend to merge, and those 
rotating in the opposite direction tend to push apart, a simple 
mental picture may be obtained of the attraction of parallel 
currents flowing in the same direction and the repulsion of those 
flowing in opposite directions. 


LABOUR CONDITIONS IN AMERICAN 
ENGINEERING WORKS. 


Cassier's Magazine for July and August contains an interesting 
article by an English workman who spent some 24 years in 
American machine sbops. 

Mr. Livermore, the workman in question, endeavours to make us 
fully acquainted with the conditions obtaining in American engi- 
neering works, more particularly as regards the provision made for 
the comfort and well-being of the employés. 

The space set apart for lockers and washing accommodation is a 
prominent feature in American shops and one which is demanded by 
the workmen themselves. The latter never appear in the streets 
without having first washed and discarded their working clothes or 
overalls, and outside the works the appearance and behaviour of the 
American mechanic in no way distinguishes him from his “ bosses." 
In this country, on the other hand, any ements for the men to 
wash and change before leaving the works have been initiated by 
the employers, and at present the majority of the workmen prefer 
to carry out these operations in their homes, Signs are not want- 
ing, however, that we are drifting towards American (and Conti- 
nental) practice in this respect, and in future allowance must be 
made for this feature in laying new works. 

"The practice of providing a time recording clock in each depart- 
ment seems to be almost universal in American works, and the men, 
have to reach their own shop ontime. No grace is allowed as in 
English shops, and if a workman is late, an hour has to be forfeited. 
This plan of taking the men's time in each department is compared 
to the British method of checking the coming and going of all 
employés at one point, but here, again, our practice is undergoing 
a change, and many up to-date English undertakings are provided 
with recording clocks in each shop. 

The American draughtsman is said to be much more closely in 
touch with the machine operators than his British confrére, and fre- 
quently may be seen taking notes on the working of a machine with 
a view to future improvements. This point is worthy of the most 
careful consideration by British employers. We doubt whether 
the English draughtsman always evinces a desire to improve upon 
his designs in this way, but it must be admitted that his employers 
have given him little encouragement. We remember an instance 
illustrating this contention:—In a large electrical engineering 
works it was at one time the custom for the draughtsmen to walk 
through the shops in the dinner hour or after the ceseation of work 
in the afternoon with the intention of examining the machines for 
which they had made the drawings, and to improve their knowledge 
generally. This practice was put a stop to by the management for 
fear that the draughtsmen should become familiar with their 
manufacturing processes and give away this knowledge to rival 
employers. 

The drawings made for American machine shops contain much 
more information than is customary over here, instractions for 
carrying out the work being appended, together with notes as to 
the jigs and tools required. 

Contrary to a general impression, American workmen are not 
dismissed for every mistake they make, but when an error occurs, 
steps are immediately taken to find out who is responsible, and to 
make such arrangements as will avoid a similar mistake in future. 
Inspection is more thorough than in our shops, consequently errors 
are quickly discovered instead of remaining unknown until a 
machine is put together, when the delay involved may be serious. 

The American working hours of 7 a.m. to 6 p.m., with an hour 
for dinner, are favourably commented upon, but we feel very 
doubtful whether the British workman would approve of two five- 
hour stretches of work without a break. | 

Mr. Livermore concludes with a detailed description of American 
practice as regards apprentices. Very great care is taken in the 
choice of youths, and a three months’ trial is customary before the 
agreement is signed. If during this period the boy shows 
insufficient interest in his work, he is advised to take up some other 
business more to his liking. Should the trial prove satisfactory, 
however, the apprentice is asked to sign an agreement for four 
years and to pay a small premium of about £10. Throughout his 
training he is looked after by a akilled man, who has charge of all 
apprentices. This man will visit him frequently and explain the 
work he is engaged upon, and will assist him in every possible way. 
The pupil who pays a heavy premium for the privilege of going 
through all departments and working or not as pleases him, is 
unknown in American engincering works, all apprentices being on 
an equal footing. Lectures are provided and libraries are often 
available for the use of apprentices. 
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The impress:on given by a careful perusal of this article is that, 
although perhaps the proportion of well-equipped and efficiently- 


works is higher in the United States, many British under- : 


tekings are fully equal, in these respects, to the most up-to-date 
practice to be met with across the Atlantic. Mr. Livermore does 
not appear to be well up in modern practice over here, hence 
unfavourable comparisons are made by him in some instances which 
are scarcely justified by facts. Ав illustrating this point, mention 
may be made of the author's advocacy of the jig in which a detail 
of a machine may be tooled where required without removal. Such 
appliances have been fully appreciated in this country for repeti- 
tion work for the last 15 or 20 years. 

The comfort and well-being of the workmen is, perhaps, the 
most important item dealt with by Mr. Livermore, and British 
employers will naturally ask how far it will pay them to adopt 
American practice in this respect. Where the product from a 
factory directly concerns the general public, as in the manufacture 
of soap or chocolate, light healthy buildings, and happy, contented 
workpeople form one of the most effective advertisements it is 
possible to produce, and even the purchasers of steam engines, or 
dynamos, are to a considerable extent affected by the conditions 
under which such machinery is turned out. A light, airy, well- 
atranged factory is much more likely to produce good work than are 
shops of the old-fashioned type, and the provision of washing and 
cloak room accommodation helps to attract and retain the smartest 
workmen, in addition to enhancing their self-respect. 

We аге. doubtful, however, whether anything is to be gained 
by going beyond this point. Several firms have built houses 
for their employés to live in, but the British workman is not gener- 
ally enamoured of occupying a house owned by his employer if 
other quarters are available. He likes to feel entirely independent 
of his employer’s control or espionage outside the works, and 
notice to quit his home if dismissed from the factory is not always 
convenient. 

A restaurant close outside the works where the men can obtain 
cheap meals at any time has been found by experience to be 
essential, but althongh the employers may provide the necessary 
building and equipment at a reasonable rent, the management 
should be in the hands of a committee of workmen, no control being 
attempted by the bosses. 

As regards educational facilities in the form of lectures, classes, 
and a good technical library, these advantsges are imperative for 
the younger employés and apprentices, but here again the workmen 
themselves should be encouraged to form a society or club for such 
purposes, no part being taken in the control by officials unless desired 
by a majority of the members. The initiation of such a club may 
have to be undertaken by the management in the first instance, 
but as soon as the concern is fairly started, the officials of the 
undertaking should, if possible, withdraw from participation in the 
control unless re-elected by ballot. 

The American plan of considering all suggestions, for the 
improvement of their manufacturing plant or products, from 
employés is certainly worthy of more extended adoption in this 
country. Bat to ensure success, adequate payment must be made 
when the suggested improvement is adopted. Mr. Livermore 
quotes the practice of one well-known firm which undertakes to pay 
to the suggestor half the saving effected during the first 12 months 
after the improvement has been put into practice. 


A SIMPLE STORY. 
Bx INNOCENS. 


TRE CHIBF WHO PUBLICISED. 


Now it came to pass that a certain Chief was seized of an idea. 
And as such seizures are uncommon and alarming, they are 
dangerous in the extreme. And as the Chief was under the influ- 
ence (of the idea), he cried aloud and said, “Го, I will boost this 
business with the biggest boost that ever began to be." For the 
Chief had been studying the art of alliteration with regard to 
advertising. 

And when he had thus said he consulted his gecond, and said unto 
him, How thinkest thou of this publicity business? Thinkest 
thou that we may add to our output forty and four thousand kilo- 
watts per month by the writing of cifcular letters, even as they do 
in America?" | 

But the second was a Scotchman, and a man of slow mind, and 
knowing more of pistons than of printing, and of coal than of 
circulars, he answered and spake, saying Rats!” 

Wherefore the Chief slanged him, and told him to go and see 
why in the name of the things that are under the earth, the stokers 
were making such a lot of smoke, for that was all he was good for. 
And he himself strove mightily within himself, and evolved four 
letters, which he called a follow-up campaign. 

And the first letter thereof did commence :— 


Dear Sir,—Doubtless you are about as surprised to receive this 


letter as we were to write it. Don't be alarmed. There is no 
animosity. We only want to tell you about our best juice at 6d. 
per unit, which beats all other juices, including gas-trick juices, 


off the face of the earth." 
that are written in America. 


And the second letter thereof read :— 

“ My dear friend, —I would like to tap you on the shoulder and 
ask you when you are going to wake up and realise that I wrote to 
you a few days ago about our Juicz— juice, I tell you! If yon 
miss this opportunity your grey hairs will go down in sorrow to the 
grave." 

And the Chief smiled and thought that the Americans could 
not do better. 


And the third letter thereof read :— 


“ Dear James (or Charlie, or Willie, or whatever your name may 
be),--Why don't you listen to the tip of an old pal who never 
wished you any harm? Don't you know that you are leading a 
blighted existence? Don’t you know that you are an outsider, a 
hanger-on, a nonentity suffered to remain suspended by the eye- 
brows to the fringe of civilisation ? That is so long as you don't 
use our patent juice, generated from electric machines of un- 
paralleled magnitude, which I keep under my personal supervision.” 
And the Ohief felt more pleased with himself than ever. But 
he reflected that the last letter, to be effective, must be a regular 
stinger and outshine everything that had gone before. Therefore he 
wrote:— 


“ You there 

„Why in thunder don't you write back to me? Don't you know 
I am here to do you good? Don't disregard me. Think of what 
my juice can do for you. Ар electric shave will only cost you 
0'0000654. per day. Your baby’s milk can be warmed for a week 
at the same cost as your morning paper. I assume you have а 
baby. Iam throwing money at you. Why can't you catch it?” 


And the Chief leaned back in hischair with a satisfied expression, 
and half thought of showing the letters unto his second. But on 
second thoughts he reflected that a Scotchman wouldn't see the 
humour of the idea. And in this the Chief had made a great mistake, 
for the clerk subsequently showed the letters unto the second, and he 
saw the humour at once. 

But the Chief went forth unto a local printer, whom he desired 
to get on to his eupply—and sayeth unto him, Lo, print these 
for me, and likewise knock me together two or three pamphlets 
on Electricity, and I will pay thee well" And they struggled 
hard for many days, and after a season and half-a-season, pro- 
duced a pamphlet of sorts. And the printer charged for it. 

Now, therefore, the Chief issued these letters, and much notice 
was taken of them in the town, inasmuch as they were reprinted 
in full in the local newspaper, which was a very great advertise- 
ment. Moreover, the Editor did write certain things concerning 
them in his wittiest vein, which caused many people to smile sin- 
fully. Yet the Chief saw not the point of the jest. 

And lo, many letters were returned unto him with rude and 
scurrilous remarks written thereon. And the office boy snickered 
thereat. Yet came there no orderfor juice. And the Chief railed 
on the townsmen for a pig-headed generation. But, verily, there 
came unto him at last a visitor with reference to these letters, 
and the Chief's heart leapt for joy, and he cried, “Show ye the 
gentleman in." And he came in. And lo, he had a glassy eye, 
and dishevelled hair, and his appearance was one who seeth things 
in a vision. And he said, Art thou he that wrote these letters, 
and didst thou verily send them unto me?” 

And the Chief said, Yes, verily, so did I. What can I do 
for thee? " 

An the man cried, “ Now, heaven be praised for that a deliverer 
hath been raised unto me. For many years I have feared the 
Lunatic Asylum, for that my father and my father's father bave 
entered there, but I have read these, thy letters, and my mind hath 
stood the strain. Verily I fear nothing more under the sun. And 
thou, do thou go unto the Asylum in my stead, for thou art 
worthy." 

And there came unto the Chief his manager, and did say unto 
him, “ Thou fool, thou hast spoilt thy chance. Publicity is good. 
Thou mightest have reaped much benefit thereby. But why didst 
thou try to do it thyself? 'Are there not advertising specialists in 
England who know how to do these things without circus tricks ? 
Go to, thou art not a babe; wherefore didst thou not see that 
American cribs will not work in England? Verily thou hast 
made thy company into a laughing stock, and we must sack thee 
to save our face.” 

And it was so. But an American firm wrote and offered him the 
salary of many princes, for it recognised a genius! 


For this was the style of the letters 


A Model Engineering Exhibition.—A novel and 
interesting exhibition is to be held at the Royal Horticultural 
Hall, Vincent Square, Westminster, London, S.W., from October 
22nd to 26th, inclusive. The event is being organised in con- 
nection with the Model Engineer, and will, we understand, include 
a good collection of engineering models of all kinds, electrical, 
optical and scientific instruments, technical education apparatus, 
and lathes, tools and workshop appliances. Many of the models 
will be shown at work. Scientific lectures and demonstrations will 
be given each day, the subjects including colour photography, 
sound waves, wireless telegraphy, gyroscopes, X-rays, radium, 
electric welding and other interesting items. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. THosPsoN & Co., Electrical Patent 
gents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21.619. Improvements in apparatus for supplying sand to the tracks of rail- 
ways in front of the driving wheels, and especially those of electric cars." 
D. R. Kerrorts. September 30th. 

21,623. Improvements in electric striking mechanism for time-pieces.”’ 
M. MoELLER. September 30th. (Complete.) 

21,644. Improvements in vacuum cleaning machines driven by electrical or 
other power which can also be worked by hand or foot in part applicable to 
other purposes." С. V. Boys. September 80th. 

21,646. “Improvements in storage batteries.“ 
September 30th. 

21,651. Improvements in receivers for wireless telegraphy." 
WIRELESS TELEGRAPH Co., LTD., and A. M. YovNo. September 30th. 


21.670. Improvements in and relating to the control of electric motors.“ 
ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. (Date applied for under Patents 
Act, 1901, October 1st, 1906, being date of application in Gerinany.  Sep- 
tember 80th. (Complete.) 

21,699. ‘Improvements in or relating to magnetos and connections therefor 
in explosion engines.“ Е. DENIEvVORT. October lst. (Complete.) 

91,702. '*Improved ready means for insulating." W. V. 
October 1st. 


21,723. Improvements in and relating to sub-aqueous light system.“ L- 
Dion. October lst. (Complete.) 

91,741. "Improvements in apparatus for regulating the supply of gas or 
electricity for heating purposes.“ V. V. J. ANDRESEN. October Ist. 

21,742. ''Improvements in the manufacture of vulcanised bitumen." 8. 
PATERSON. October lst. 

21,761. Improvements in electro-magnetic ‘sparking plugs and means for 
distributing the operating electric current thereto." S.Grirrin. October 2nd. 

21,778. “Improvements іп or relating to storage batteries." S. J. WATSON 
and G. H. Вмітн. October 2nd. 

21.802. Luminous substitutional resistance for arc lamps, or other forms of 
electric lamps.“ A. FLETCHER and Е. FLETCHER. October 2nd. 

21,811. "Improvements in speed.limiting devices for electric motors.“ 
BENRATHER MACHINENFABRIK ACTIEN-GEsELLSCHAFT, (Date applied for under 
Patente Act, 1901, October 3rd, 1906, being date of application in Germany.) 
October 2nd. (Complete.) 


21.827. Improvements in and relating to single-phase alternating current 
commutator motors." М. С. А. Latour. (Date applicd for under Patents Act, 
1901, October 8rd, 1906, being date of application in France.) October 8rd. 
(Complete.) 

91,831. ‘Improvements in electrolytic pEOGesnpe and appliances." W. О. 
Heys. (Н. Віегап, Germany.) October 8rd. 

31,819. ‘Adjustable electric lamp-shade holder.“ 
October 3rd. 

21.846. Improvements relating to pickling, plating, and other like vats, 
tanks or baths." G. W. Oakes. October 3rd. 

91,860. ''Improved method of insulating transformers and other electric 
apparatus.“ SiEMENS Bros. Dynamo Works, LTD. (Siemens-Schuckertwerke, 
G.m.b.H., Germany.) Ooctober8rd. (Complete.) 

21,8681. New or improved electric switchboard cable connector." f. 
RosExBAUM. (Date applied for under Patents Act, 1901, October 8rd, 1906, 
being date of application in Germany.) October 3rd. (Complete.) 

91,862, ''Armature for magneto-electric igniting apparatuses.” R. RickMANN. 
October 3rd. (Complete.) 

91,885. “Improvements in making electric accumulators.““ 
LIEBMANN. October 3rd. 


21,904. Improvements in automatic electric current breakers.” A. 
Eckstein, А. C. Heap and D. B. MELLIS. October 4th. 


21,911. Improved com pounds for electric insulation, varnishes, paints and 
the like.“ J. T.SzEx and С. Jory. October 4th. 


21.928. Improved globe or shade-holder for inverted incandescent and 
other gas lights, and for electric lights." H. G. RicHARDSON. October 4th. 

21,987. Improvements іп electrically-propelled vehicles." K. P. H. 
RicuTER and E. F. THers. October 4th. 


21,938. '' Improvements relating to electrical switches.“ D. К. Mornis and 
G. A. ListER. October 4th. 


21.950. Improvements in telegraphic code appliance.“ 
G. Н. PowrrLL. October 4th. 

21,900. ‘‘Improved adjustable holder for telephones." 
October 5th. 


21,982. Improvements in trolley heads." J. C. Drrwert. 
(Complete.) 

91,984. ** Improvements relating to telephone receivers and transmitters.” 
J. G. DovarLass, October 5th. 


22.000. Improvements in or relating to electric cranes and other electric 
hoists.” H. PIEPER. (Date applied for under Patents Act, 1901, October 6th, 
1906, being date of application in Belgium.) October 5th. (Complete.) 

22,028. "Improvements in or relating to the manufacture of plated or coated 
iron and steel sheets.“ J. W. Paton. October 5th. 

22.085. Improved vapour incandescence lamps." О. Імвлү. (Washington 
Licht Ges;, Germany.) October 5th. (Complete.) 


22,086. Improved process of and means for manufacturing filaments for 
illuminating and heating purposes." W. Е. LAKE. (G. Michaud and E. 
Delasson, France.) October 5th. (Complete.) 


J. C. Соок and Е. SOKAL. 


MARCONI'S 


SOLOMON. 


M . C. R. 


W. C. DorESIO and 
J. J. CHISWELL. 


October 5th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвои & Co., 823, Holborn, W.C., and at Liverpoo! price, post 
free, dd. (in stamps). ; 


1908. 


BARRELS ғов ELECTROPLATING. C. Walker. 17,384. August 2nd. 

SYSTEMS OF ELECTRICAL Di&TRIBUTION IN WHICH VaPOUR-ELECTRIC DEVICES ARE 
EMPLOYED. P.H. Thomas. 19,4614. August 3lst. (Date applied for under 
International Convention, September Ist, 1905.) (Originally included in 
19,401, 1906.) 

RECEIVERS FOR WIRELESS TRLEGRAPHY. A. Artom. 19,8054. September БЕ. 
(Date applied for under Rule 5, Patents Rules 1905, September 6th, 1900.) 

ELFECTHIC STORAGE BATTERIES. J. Boyle and H. Hartley. 19,945. September 7th, 

Reaping MACHINES IN WHICH ELECTRICAL APPARATUS CONTROL PHONOGRAPHS AND 
TELEGRAPHONES. Е. Dragoumis. 19,956. September 7th. | 

TELEGRAPHIC TRANSMITTERS. C. E. Yetman. 20,115. September 10th. 

SWITCHES FOR Ове IN ELECTRIC Cincuits. Е. Broadbent. 20,369. September 13th. 


VAPORISERS FOR INCANDESCENT Vapour Lamps. A. Meissner and q. Dunischevski. 
21,9434. September 25th. 


1905, September 25th, 1906.) 


E. G. 8. Kellond. 


(Date applied for under Rule 5, Patents Rules 


Bases оғ ELEcTRICAL FiTTINGS, H. Hirst. 22,091. October 6th. 


MANUFACTURE OF METALLIC INCANDERCING Bopiges For ELEcrric Lamps. British 
Thomson-Houston Co. (Allgemeine Elektricitats Ges.) 24,236. October 30th. 


MaAGNETO-ELECTRIC GENERATORS. J. A. Williams. 25,682. November 18th. 
Frese HEADS FOR L. LI. TRI Buasting. F. Render. 25,685, November lith. 
ELECTROLYTIC MANUFACTURE OF METAL WIRE, STRIP, OR THE LIKE. 8. О. Cowper- 


Coles. 97,099. November 28th. 

SYSTEMS OF ELECTRIC Motor CoNTRoL. British Thornson-Houston Co. (General 
Electric Co., United States.) 18,490. August 17th. 

PLATES AND CONNECTORS FOR ELECTRIC BATTERIES. Н. Sefton-Jones. (Decker 


Electrical Manufacturing Co.) 19,951н. September 7th. (Date applied for 
under Rule 5, Patents Rules 1905, September 7th, 1906.) 


ELECTRIC BURGLAR ALARM Systems. E. A. Prevette. 20,182. September llth. 
ELECTRIC IN8ULATOR STALEK8. A. G. Bloxam. (J. Goffin.) 20,234. September lith. 


ELECTRIC INCANDESCENCE LAMPS SUITABLE FOR THEATRICAL, DECORATIVE AND 
OTHER Purposes. W.J.Crawshaw and R. Affleck. 20,294. September 12th. 


CoNTROL or ELECTRIC Motors. British Thomson-Houston Co. (General Elec- 
tric Co., United States.) 20,464. September lith. 


DANAMON zu IGNITION PvuPosks ON Мотов-Слнв. Е. A. Fitch. 21,708. Octo- 
er 2nd. 


Dynamo-ELectric MACHINES. British Thomson-Houston Co. (General Electrio 
Co., United States.) 22,221. October Rth. 


INTERLOCKING MECHANISM FOR ENCLOSED ELECTRICAL SWITCHES WITH REMOVABLE 
Contact PLUS. H. W. Cox. 22,700., October 18th. 


ELECTRIC Heaters. H. Leitner. 22,808. October Lith. 
Devices FOR CONTROLLING ELECTRIC CIRCUITS, ESPECIALLY APPLICABLE TO THE 


CONTROL oF ELEcTRIC Motors. British Thomson-Houston Co. (General 
Electric Co., United States.) 923,011. October 17th. 
Systems oF Evectric DisrRiBUTION. British Thomson-Houston Co. (General 


Electric Co., United States.) 23,107. October 18th, 

DyNAMv-ELECTRIC MACHINES, MORE ESPECIALLY APPLICABLE TO THE REGULATION 
OF SAID Machines. British Thomson-Houston Co. (General Electric Co., 
United States.) 28,5 October 28rd. 

SIGNAL BysTkMR FOR RAILWAYS AND THE LIKE. British Thomson-Houston Co: 
(General Electric Co., United States.) 23,686, October 24th. 


ELECTRICAL Time Switcues. R. F. Venner and R. C. Griesbach. 


23,142. 
October 25th. 


' STARTING DEVICES FOR ELECTRIC Motors. M. Kallmann. 24,995. November 6th. 


METHOD or ELECTRICAL RkeavLATIOX. J. Bijur. 25,289. November 9th. 


TREMBLERS OF INDUCTION CoILs, Electric Ignition Co. and Е. H. Hall. 25,770. 
November 15th. 


INTERCOMMUNICATION TELEPHONES AND BwiTrcHES THEREFOR. F. G. Bell. 


28,922. December 18th. 

ELECTRIC Contact Devices. A. A. Kent. 29,496. December 24th. (Date 
applied for under International Convention, December 26th, 1906.) 

Evectric Furnaces. S. Z. de Ferranti. 19,065. June 18th. 

MoTon-OPERATED ELECTRIC SWITCHES. British Thomson-Houston Со. (General 


Electric Co., United States.) 15,835. July 12th. 

METHOD or OPERATION WITH LEAD-PEROXIDE-ZINC STORAGE BATTERIES. R:. 
Ziegenberg. 20,827. September 12th. 

SystEMs OF OPERATING ELECTRIC MOTORS FOR BRAKING PURPOSES. 
Thomson-Houston Co. (General Electric Co., United States.) 
Beptember 21st. | 

APPARATUS FOR THE MANUFACTURE OF IRON TURES BY ELECTRO-DEPOSITION, 
Cowper-Coles. 21,081. September 22nd. 

ELECTRICAL SWITCH AND LIKE GEAR. W. Roberts. 
tember 23nd. 

Means or VENTILATING DynamMo-ELEcTRIC MACHINES, PARTICULARLY PETROL- 
ELECTRIC AUTOMOBILES. W. A. Stevens. 21,199. September 34th. 

ACCUMULATOR BOXES AND OTHER RECEPTACLES., J. Stone & Co, and E. M. 
Preston. 21,202. September 25th. 


British 
21,004. 


8. O. 


(J. Roberts.) 91,091. (Sep- 


1907. 


ELECTRICAL APPARATUS FOR SIGRALLING ON RarLways. A. W. МеМацкћ and R. 
Welch. 708. January 10th. 


MANUFACTURE OF TUBULAR ARTICLES BY ELECTROLYSIS. А. Uzac. 5,038. March 
Ist. (Date applied for under International Convention, March 3rd, 1906.) 

MEANS FOR EXTRACTING PIECES OF IRON AND OTHER MAGNETIC SUBSTANCES FROM 
Raw TEXTILE AND OTHER LIGHT MATERIALS. G. Whittaker and J. R. Ash- 
worth. 9,718. April 26th. 

ELECTRIC LIGRTING OF SURGICAL SPECULA AND THE LIKE. S. Kaplan and E. 
Batault. 10,993. May lith. (Date applied for uader Internationa] Con- 
vention, May lith, 1906.) 

CONTACT SPRING FOR ELECTRICAL, APPARATUS. 

А 12.532. Мау 30th. 
3186, 1906.) 

ELECTRICITY METERS. Compagnie de Construction Electrique. 17,894. August 
6th. (Date applied for under International Convention, November 10th, 
1906.) 

Cars For ELECTRIC Lamps OF VARIABLE LUMINOSITY. 
January Ist. 

ELKcTRIC MEASURING INSTRUMENTS. 
Thompson, 725. January 10th. 

ELECTRIC Door CONTACT FOR ALARM BELLS AND THE LIKE. Е. Zinth. 2,019. 
January 26th. 

ELECTRICALLY-OPERATED ViBRATING PLATE SOUNDERS. 
(Siemens & Halske Akt.-Ges.) 8,778. February 15th. 

MANUFACTURE. OF INCANDESCENT LAMPS WITH WOLFRAM INCANDESCENT BODIES. 
Consortium für Elektrochemische Industrie Ges. 8,038, February 16th. 
(Date applied for under International Convention, February 21st, 1906.) 

ELrcrRIC BSwiTCHES. Electric & Ordnance Accessories Co., R. F. Hall and J. R. 
Garner. 4,292. February 2156. 

MaaNETIO Compasses. A. Laube. 4,340. February 21st. 

APPARATUS FOR CONTROLLING ELECTRIC CURRENTS. Е. де Bremaecker. 4,578 
February 25th. 

SIGNALLING BY ELECTRO-MAGNETIC WAVES. 
26th. 

WIRELESS TkLEGRAPHY. V. Poulsen. 4,799. February 27th. 

RECEIVING APPARATUS FOR WIRELESS TELEGRAPHY. G. W. Pierce. 
Murch 5th. 
1906.) 

ELECTRIC ALARM THERMOMETER. W. Walther. 5,999. March 12th. 
applied for under International Conventional, November 12th, 1906.) 

FILAMENTS FOR INCANDESCENT ELECTRIC Lamps. Н. H. Lake. (Parker Clark 
Electric Co.) 7,687. March both. 

METHOD oF TKLEGRAPHICALLY TRANSMITTING PHOTOGRAPHS AND THE LIKE AND 
SYSTEM THEREFOR. А. Korn. 8,727. April 15th. 

MAGNET Boxes AND ARMATURES OF MAGNETS THEREIN, C. O. Lanning. 10,518 
May 6th. 

ELECTRIC CIRCUIT-BREAKER. G. O. Larsson. 18,278. June 7th. 
for under International Convention, June 7th, 1906.) 

CONTROLLING SwiTcHE8 FoR ELECTRIO Trains. Siemens Schuckertwerke Ges. 


16,582. July 19th. (Date applied for under International Convention, July 
25th, 1906.) | 


Deutsche Telephonwerke Ges. 
(Date applied for under International Convention, May 


F. Harrison. 28. 
F. H. Nalder and Nalder Bros. and 


Siemens Bros. & Co. 


R. A. Fessenden. 4.712. February 
5.951. 
(Date applied for under International Convention, Murch 16th, 


(Date 


(Date applied 
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ARTIFICIAL ILLUMINATION. 


THE great danger about the new science of illumination is 
that the multitude of voices raised in professional pronounce- 
ment, with the ulterior object of constituting for each 
prophet a pretty little private practice, will ultimately get 
the subject into disrepute. Already the temptation among 
practical men is to argue that they got on very well with 
lighting their houses and chapels before all this attention 
began to be devoted to the high science of illumination, 
and they cannot, or will not, see why the old empirical rules 
should not be followed as before. It is high time, therefore, 
that such an article should appear as that in the Engineering 
News of America, on the“ Fundamental Principles of Arti- 
ficial Illumination,” summarising а few rules of practice 
consistent with the fundamental idea of good lighting, which 
are entirely comprehensible to the average engineer. 

The problems are briefly those of colour, direction of 
licht, diffusion, use of shades and globes, and amount of 
light to be used. Other points are secondary, and should be 
relerated to private ponderings. As regards colour, vellows 
and oranges should predominate for private house lighting, 
althcugh for general work a colour value resembling that of 
sunlight should be striven for. The light should be so 
directed that illuminants should not be in the ordinary field 
of vision, or at any rate, should be screened and shaded in 
the best way possible. Direct reflection from dead light- 
coloured surfaces, as well as from bright polished ones, 


. should he avoided. Keep to the old familiar rule of passing 


the light obliquely over the left shoulder. Diffuse the light 
as much as possible up to, but not beyond, the point where 
the usual effects of gentle light and shade on surrounding 
objects are obtained. Study shades and globes from the point 
of view, not only of simple diffusion, but also of the redistri- 
bution of rays in useful directions. The literature on this 
subject is already immense and is growing weekly, so that 
this point need not be further insisted upon. The rules for 
the amount of light required can be boiled down to very 
simple terms. For brilliant interiot lighting an illumination 
of j candle-foot is convenient. Where economy is to be 
studied, and moderate effects are required, 1 or 3 candle-foot 
is enough for general lighting. For reading or similar 
employment, 1 to 4 candle-feet are necessary, this being & 
local illumination. For unusually brilliant effects, as in 
ball-rooms, 1 candle-foot is allowable. Drawing offices have 
а minimum of 5, and a maximum of 14 candle-feet; a 
candle-foot being the illumination derived from a source of 
1 candle-power at one foot distance. The law of inverse 
squares, of course, has to be employed in computation. In 
interior lighting, reflection effects have to be allowed for, the 
ractical results pointing to an increase of 50 per cent. on 
the direct illumination in rooms ordinarily furnished in light 
colours, no increase at all where the furniture and draperies 
are sombre, and as high as 150 per cent. where alabaster- 
finished ceilings, light tinted walls, ivory tinted woodwork, 
and a minimum of furniture, are used. | 
With such simple rules for guidance, the plain, un- 
varnished type of electrical engineer can go a long way 
towards designing his illumination so as to give good and 
scientific effects, and the higher flights of calculation and 
obfuscation may be, to a large degree, left to those who have a 
larger amount of spare time on their hands than the ordinary 
electrical contractor who is conducting a thriving business. 
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THE report of this accident will be 
ass Halifax found in another column. It differs from 
Accident, е general run of tramway accidents in 


| having been caused by a car dropping 
back on a steep hill and getting out of control. 

Such an accident is easily reconstructed. Let us take 
a purely hypothetical case. An early workmen's car 
is being driven along almost empty streets by a motor- 
man who has done the same thing day after day. He 
is cold, he is hardly yet awake, he has a clear road, and sees 
no need for the alertness which must be his directly the 
streets begin to get busy. The rails are greasy, but not bad 
enough to cause slipping even while the car ascends the 
steepest hill on the route. Why not then light a surreptitious 
cigarette, or bury nose in can, or stand back against the 
door shuffling chilled feet while the car steadily eats wp the 
hill with the controller handle full on, and the brake chain 
slack ? 

The car is in the usual state of workmen’s cars—full to 
the straps—the hill is rather more trying than usual, 
perhaps one of the motors is developing an earthed field or a 
defective commutator, perhaps the car circuit-breaker is set 
a trifle lightly, or a jumping trolley-pole has brought guard 
wires across the trolley wires on another part of the route. 
Whatever the cause, current is cut off from the climbing 
car with as little warning as that which precedes a flash of 
lightning. . Before the motorman can drop his can, or get 
his hands out of his pockets and step forward to the brake 
handle, the stiff grade has stopped the car, and in no time it 
is running backwards. 

Will the slack never take up ? will the brake shoes never 
bite? The time wasted in giving a complete turn to the 
brake handle, and two or three ratchetings through 90? or 
so to put on pressure, has been enough to accelerate the car 
to 10 or 12 miles per hour. The wheels skid under the 
frantic pressure, the driver cannot drop sand behind the 
wheels, there is no sanding pedal on the conductor's plat- 


form, there ів no time to screw down the track brake, and if 


there were, the blocks would never grip at the speed now 
attained, the electric brake is thrown to the emergency atop 
—nothing happens. A fearful thud and crash overhead 
signals the trolley standard being torn out of the car; that 
puts an end to the last. hope of reversing the motors, 
and all there is to do is to hold on in dumb, 
hopeless, helpless, expectant and brain-paralysed terror 
to the handle of the wheel brake, knowing that 
the only chance of getting the mastery is to release 
the brake, knowing that the chance has gone now 
that the speed has reached 30, 40, even 50 miles an hour ; 
knowing, too, that the nerve required to release the skidding 
wheels and to make the car run faster still for a moment, 
just on the chance that there will be time to put on the 
electric brake, is not given to one man in a hundred. 

Pull then, pull on the brake, who knows that one, just one 
more notch on the ratchet may not, in some miraculous way, 
pull up the car before the terrific end arrives ! 

The conductor meanwhile has been tugging at the same 
brake at his end of the car with as little sense and as little 
effect ; but, what would you? Is the man to stand there 
thinking only, thinking in a dull way of what will happen 
when the wheels strike the curve at the foot of the hill or 
the points at the loop halfway down? The horror of im- 
potence possesses him, for, half-trained as a driver, he knows 
that the means to do anything useful, anything that will 


not hamper the action of the driver himself, are not in his 
power. 

A locked controller, an empty sand pedal hole and the 
hand brakes are all that he can command ; and, fired by the 
senseless hope that never leaves us, he, too, tugs at the 
unresponsive handle, damning the regulation that forbids 
him to do во. 


The question for us is, Should these things be possible ? 
The answer should lie in the report of the sitting Com- 
mittee,'whose labours may God speed. 


-VARIOUS rumours of an absurd cha- 
racter have been in circulation in Berlin, 
alleging the impending conversion to 
electric traction of the Derlin City and 

Circle railways—absurd because they are opposed to the 
facts as illustrated by the existing situation of affairs which 
was recently set forth in this journal, and which fore- 
shadowed that no practical steps could be carried out for at 
least two years on account of the necessity for the approval of 
plans and estimates by the Railway Ministry and the Ministry 
of Finance, and, finally, the sanction of the necessary funds 
by the Prussian Parliament. On the basis of being pre- 
mature, the reports are also. ridiculed by the Berlin Тауе- 
blatt, which, however, contains an observation of particular 
interest to the British electrical engineering trade, and this 
explains the reference to the Berlin rumours by way of 
introduction to the brief statement of the German news- 
paper, which frequently either representa, or at all events 
secures, the opinions of leading electrical engineering circles 
in Berlin. Onr contemporary states that the technical solu- 
tiou of electric railway working to-day lies in the single-phase 
system, refers to the work of transformation on the London 
Bridge-Victoria section of the Brighton and South Coast 
Railway, and remarks that this will not be the only local 
line to be converted to the single-phase method in London. 
The electrification, to use the popularly-accepted term, will 
be gradually extended, we are told, to the whole network of 
the London local railways. The hope will be reciprocated 
on this side of the English Channel, but when we are 
informed that “ 16 remains to be seen to which firm the 
management of the reconstruction will be entrusted,” 
we open our eyes with astonishment. The same 
observation as to the execution of the work is also applied 
to the possible future work of transformation in Berlin, 
coupled with the names of two well-known firms, and the 
inference to be drawn therefrom is that the future work in 
connection with the suburban railways in London is to be 
committed to German firms ! 

If the Berlin newspaper in the present instance 
reflects the views entertained in Berlin, it is well that 
British electrical engineering firms should have been 
given this timely intimation that they will have no 
part in the conversion to electric traction of the local lines 
of certain of the railways in the English metropolis. As 
the hopes of British electric railway engineers are mostly 
centred upon London as the particular field for development 
of. this kind in the near future, on account of the 


magnitude of the traffic within the metropolitan area, is it 
conceivable that they will now retire from this special sphere 
of activity in favour of those who have apparently already 
in anticipation secured the work of transformation of 
such lines ? 


: London 
Railways made 
in Germany. 


AMERICAN practice in long overhead 

Standardisation transmissions has so far advanced that the 
d 5 question of standardisation has already 
' arisen. The American Institute of 

Electrical Engineers has issued a list of voltages recom- 
mended for such alternating- current circuits, and the voltages 
recommended as standards are 6, 600, 11, 000, 22,000, 33,000, 
44,000, 66,000 and 88,000. This classification is the 
latest edition of a set of recommendations originally issued 
in 1899, in which the limit of pressure contemplated was 
20,000, and ugain in 1902, when the highest pressure 
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mentioned was 60,000 volts. The enlargement of values 
sufficiently clearly indicates the increased scope of American 
transmissions in recent years. 
Although there is no immediate probability of such very 
high pressures being adopted in English practice, save for 
the problematic outlet of main line railway electrification, 
it is interesting to note the reason for standardisation in such 
systems, given by Mr. Chas. F. Scott in the Electric Journal, 
as, in a smaller way, the same arguments may be applied to 
practice in this country. The chief mechanical difficulty in 
the adoption of the pressure absolutely adapted, as regards 
weight of copper in transmission and the cost of generating 
plant at the station, to any particular scheme, js the trans- 
former. American practice largely fixes distribution pres- 
sure to factories and other power users at 2,200 volts, and 
for the sake of uniformity and interchangeability it is recom- 
mended that standard transformer ratios should be multiples 
by five or ten of this figure. Where slightly different ratios 
are used, it is, of course, possible to bring out tappings from 
the windings giving special voltages, but much confusion 
in designing offices, workshops and operation would be 


avoided, if engineers in charge of the construction of new 
plants would adhere to standard voltages. 

_ Another point which arises is the fact, evidenced by the 
increasing scope of electric power supply companies in this 
country, that in process of time individual undertakings are 
often absorbed into one general scheme. Where either 
periodicity or voltage is not standard, this change, which is 
often undoubtedly beneficial in securing decreased working 
expenses, is saddled with such difficulties as to render the 
combination almost impracticable. 


THE agitation in the Berlin electrical 
engineering industry, to which reference 
was made in this journal a week or two ago, 
appears to affect a considerably larger section than is repre- 
sented by the erectors, and to be zealously promoted by the 
Metal Workers’ Union, which was defeated on the occasion 
of the great strike in Berlin two or three years ago. At a 
meeting of electrical workers held in the Germania Hall, 


Berlin Labour 
Questions. 


loud complaints were made about the alleged embarrassing | 


conditions at the works of one of the principal companies in 
the German capital. For instance, the workmen’s dining 
room is said to consist of а cellar in which coal and coke 
are stored near the boiler for the central heating of 
the works. One store-room, which is called the ** corpse 
chamber,” is stated to be a completely dark room withont 
windows, in which water constantly stands in rainy weather. 
Yet 100 workmen are employed in this room. The same 
room is used for the storage of a large quantity of spirits, 
benzine, varnish, &c., but there is no emergency exit—even 
from the spirits! The workmen declare that the air in these 
departments is injurious to health, and this explains why, in 
their opinion, 10 per cent. of all the workers therein em- 
ployed are ill. A further complaint relates to the alleged 
defective aid rendered in case of accidents. The final result 
of the meeting was the adoption of a resolution deciding to 
strengthen the organisation of the workmen in order to be 


ready on a given opportunity to fight for the removal of the 
existing evils. 


THE copper market continues in a 
depressed condition owing to the reluct- 
ance of the buyer to disturb the (to him) favourable 
tendency of the price. Messrs. Merton's circular for the 
15th inst. shows a drop in visible supplies consequent on 
general inactivity, the return being 10,683 tons, as against 
12,188 for the end of September. Afloat from Chile we 
have 1,000 tons, against 1,950 for mid-September, and from 
Australia 3,600, against 3,950. The reduction in stocks 
and supplies, however, is not such as materially to influence 
the market, which is waiting on the buyer. 


Copper. 


THE MODERN THREE- 
WIRE CONTINUOUS-CURRENT SYSTEM. — 


By W. A. TOPPIN, A.M.LE.E. 


IN looking through the latest tabuleted details of central 
stations in Great Britain one is struck by the fact that the 
distribution of electricity by the three-wire continuous- 
current system is by far the most popular, and that alter- 
nating-current distribution is making l'ttle, if any, progress. 
We find that out of a total number of 428 central stations 
280 distribute by means of the three-wire system, 81 stations 
by means of two-wire direct-current and only 67 give a 
purely alternating current supply. The majority of the 
stations mentioned as supplying two-wire direct-current wiil 
change over to the three-wire system as they increase in 
size. 

The large towns that have been obliged to generate 
electricity at bigh pressure in order to economically supply 
the increasing demand in thcir suburbs have generated alter- 
nating-current, two or three-phase, and transformed down at 
sub-stations which supply local three-wire networks with 
direct-current. 

The arrangements of the modern three-wire network are 
practically standardised. Feeders drawn through ducts ter- 
minate in feeder pillars placed above ground; the dis- 
tributors, generally laid solid, are here connected to them 
either by links or fuses. The distributors are also intercon- 
nected at distribution pillars. 

Practical experience shows that an absolute failure in the 
supply due to cable faults is exceedingly rare. Feeders, 
owing to their freedom from joints and any interference, 
very seldom cause trouble. Distributors are liable to earth 
leakages, but these do not interfere with the supply to any 
consumer unless there is a defect in his installation. 

There is no tendency for the insulation of the neutral wire 
to break down as it is normally at earth potential. The 
negative live conductor is generally the one to break down, 
but even if it earths badly to a water main the normal pres 
sure is maintained between the consumer's mains. If the 
cable actually burns through, energy is supplied from either 
end up to the fault in most cases and thus no consumers are 
inconvenienced. 

It is very important that no large earth leakages should 
remain on the network for any considerable time, as the 
mains not faulty and all wiring and fittings connected to 
them are subjected to a pressure above earth more than the 
normal, and other faults may develop. 

It is an easy matter to localise the fault to a particular 
feeder or distributor by splitting up the network at the 
various disconnecting pillars. To locate the exact place to 
start excavating for the fault, different methods have at 
various times been advocated, but most of these require 
elaborate instruments and the making of the mains dead 
during tbe tests. 

The writer came across & reference to & new method of 
testing in the Electrical Magazine, described by L. R. Lee. 
A few actual experiences quickly brought conviction that 
this method was by far the simplest and quickest for leakage 
localisation. The only apparatus required is a voltmeter and 
a coil of lightly insulated small wire. The moet suitable 
voltmeter is a very sensitive one, having two scales, one 
reading from 01 to 1 volt and the other 1 to 100 volte. 
Connect one terminal of the voltmeter to as good an earth as 
can be obtained; there is generally a terminal connected to 
an earth plate in each feeder and distributing pillar. A 
water-pipe or even a gas-pipe has been found to give 
excellent results. 'The other terminal of the voltmeter is 
connected to a screwdriver or metal plate. 

The earth in the vicinity of the fault is raised to a pres- 
gure above the normal, and it is this pressure that we desire 
to measure. The fault will be found immediately below the 
spot where the highest reading is obtained. As it is essential 
that the leakage should be taking place during the test, it 
is advisable to have four lamps in series across the outers 
with the middle point earthed ; these can be connected up 
at the nearest pillar, and thus save the trouble of telephonic 
inquiries to the station. Two actual tests will be described 
as examples of two types of faults. 
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In the first case, there was a 6-ampere leakage on a dis- 
tributor, 400 yards long, laid in a trough filled with bitumen. 
In fig. 1 this cable is shown with its branches, and the 
voltages are marked at the points where they were obtained. 


Fra. 2. 


Taking three rough tests at A, в and c, it was apparent 
that the leakage was between A and в. Connecting up the 
voltmeter at A to the earth terminal in the pillar, and run- 
ning out the coil of wire, readings were taken every few 
yards by putting the point of the screw-driver in between the 
flags of the pavement. The spot x was found to give the 
highest reading, and the two branch cables were found to be 
nearly burnt through immediately below it. There had been 
a leakage between the live and neutral cables, besides a 
leakage to earth from the live cable. 

This test was made on a hot summer day, with the earth 
as dry and hard as it could possibly be. In the second case, 
shown in fig. 2, the faulty distributor was over 800 yards 
long, laid in a variety of ways, and was running parallel with 
a tramway. The earth leakage was about 20 amperes, and 
the voltage of each live cable was measured to earth. The 
positive cable was found to be 490 volts above earth, and 
the negative, 32 volts below earth. Gas pipes were the only 
available earth connections; the tramway rails caused the 
surrounding earth to be at varying pressures according to 
the traction load, and altogether the conditions were 
unfavourable. 

Taking three rough tests at A, B and c, the highest 
reading was obtained at в, and the four branches from this 
box were tested with the results shown. The branch cable 
to D was drawn through iron pipes under the street, and at 
X the negative cable was found welded to the iron pipe a 
short distance from the street box. A reading of 18 volts 
was obtained from the cover of this box. The above tests 
were carried out in а very short space of time. 

The great feature of this simple method of testing is that 
there is no interruption to the supply to consumers. The 
latter must be made to feel that they can place as much 
reliance on electric light as they have hitherto on gas. Any 
improvement that tends towards reliability of supply should 
therefore be made as widely known as possible. Street box 
covers hurled into the air, and consumers groping about 
with their premises feebly illuminated by candles stuck in 
bottles, are not events likely to popularise the use of elec- 
tricity. 


CORRESPONDENCE. | 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pud- 
lished unless we have the writer's name and address in our possession. 


Slate Switchboard Panels. 


I have at various different times expezienced considerable 
trouble with switchboards having as bases enamelled slates, 
due to the fact that at the negative pole of fittings (where 
both poles are on one base) moisture collecta and shows its 
presence in two ways :— 


1. It raises blisters in the enamel, which, on being 
cracked, show a clear liquid ; and 

2. It seriously corrodes the negative terminals where 
this liquid collecta. 

I have no doubt that many of your readers have experi- 
enced the same trouble. If they have, I shall be obliged if: 
they will be good enough to reply to this, stating, if possible, 
the cause of the trouble, and also a possible inexpensive cure. 
I don’t think that this trouble is experienced when the 
switchboard base is of marble. 


October 18th, 1907. 


[ For any but low voltages, slate switchboard panels should 
always be bushed with ebonite or other suitable insulator 
where terminals, &c., pass through. The cause is the in- 
efficiency of the slate as an insulator, it being common 
knowledge that moisture and salts collect at a leaky negative 
terminal.—Eps. ELEC. Rkv.] 


Werdna. 


Testing the Insulation of D.C. Networks. 


In your issue of October 18th, Mr. F. Charles Raphael 
has shown that, by suitable substitutions in formula (1) of 
my article on the above subject, it may be made to assume 
the form— 

С, — D, 

2 b. - 0 ” 
which, he states, is the same as formula (17) on pages 43 
and 48 of the second edition of his book. This being so, 
be infers that my formula is virtually the same as his own. 
But, I ask, is this inference really logical? If it is, we 
may surely apply the criterion of substitution to other tests 
which are made between any one bus-bar and earth. Take, 
for example, Russell's test, which is described on page 46 
of Mr. Raphaels work, and which may be written 
* Ve or its equivalent, *. pi Ti: where 

1 
the р.р. between any main and earth, without, and 
the D.P. between the same main and earth, with, an 
earth connection of R, ohms, and 

C, = the current flowing in the earth connection. 


If a voltmeter of к, ohms resistance be employed to obtain 


M 
У, 


M 


. the voltage of the main to earth before the earth connection 


is made, it will indicate vi — c, == 0, К, volts, where c, is 
the current passing through the voltmeter, and 2 is the insu- 
lation of the network to earth. Therefore, v, = C, 7 + C, Rp 
When the earth connection of R, ohms is made, the current 
through it will be— 


б = C, г + C, Ry 
| r+ Rk, 
О — R 
from which pue Sure. 


С, — Сб, 


That is formula (1) of my article. In the case where a 
static voltmeter is employed, c, = 0, and the formula 
becomes— 

VI = ei k. 
Cr." 

May I infer from this that Mr. Raphaels “shunted 
ammeter " method is virtually the same as Russell's test? 
I think not. 

Does not, rather, the relationship existing between these 
formule indicate the existence of a law underlying them ? 


Or, to put it another way, Ате not these formule “ different 
angles at which we survey a central * truth? 


Daniel Shirt. 
Birmingham, Oclober 19th, 1907. 


Mr. Daniel Shirt has been good enough to send me a 
copy of the letter he has sent you, and I add my hearty 
agreement with the last, sentence of his letter. If all mains 
engineers were to study the question of insulation testing in 
so thorough a manner as he, there would be far fewer cases 
of mains breakdown. The fact that Mr. Shirt has deduced 
his formula from first principles, instead of taking the short 
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cut of deducing it from the one that I had evolved by the 
same laborious process, shows that he is thoroughly con- 
versant with the subject. 

F. Charles Raphael. 


London, E.C., Oclober 21st, 1907. 


[The underlying law, and the central truth, is simply 
E = CR!—Epns. E. R.] 


Publicitis. 


In your last issue an article appeared containing four 
imaginary letters from a supply company’s engineer to a 
prospective consumer. 

Ав an example that fact is stranger than fiction,” the 
enclosed cutting from a provincial contemporary is hard to 
beat. 


London, N., October 21st, 1907. 


FOLLY ов IGNORANCE.—The Corporation or their officials 
are doing their best to bring to notice the advantages of electric 
lights, and I do not blame them. But would it not be advisable 
to have their advertisements edited a little, so that they may not 
lay themselves open to the charge of folly or ignorance. Here is 
an extract from an advertising letter sent by the chief engineer to 
the manager of a public house :— 


“The many advantages of electric light are no doubt known 
to you, but have you realised how much more attractive an 
installation would make your business premises? The cool- 
ness in the hot summer evenings—impossible with any other 
method of lighting—will gain the immediate appreciation of 
your present customers, and many new ones also. The freshness 
of the atmosphere thereby ensured, prevents that feeling of 
stupor often seen in people coming suddenly from a stifling 
atmosphere into the fresh air outside, an effect which is so often 
mistaken as being duc to intoxicants. In this way electric light 
would be of the greatest assistance in maintaining unsullied 
the good reputation of your house." 


The italics are mine. I have read many letters worthy of 
Bumbledom ; never a letter such as this. It is either ignorant, or 
foolish or insolent. Just think of the chief engineer taking upon 
himself to provide means to keep unsullied the reputation of a 
public house! As if the reputation of the house had not been 
established for years, and required the help of officious meddlers ! 


8. A. Lorick. 


Long Wheel Base Trucks. 


Mr. Warner in his hurry to put Mr. Mozley right with 
reference to differential axles for tramway trucks, states that 
Mr. McLaren not only constructed radial trucks with 
differential drive, but he also equipped electrical motors on 
radial trucks, and refers to a patent taken out by Mr. 
McLaren in 1892. Asa matter of fact, this specification 
refers to a locomotive of the Bissell type, one paragraph therein 
only vaguely referring to electric traction without any 
drawing or details showing how the arrangement should be 
carried out. Asa fact, however, no such trucks were ever 
put into use, and the patent at the end of the first period 
became void. 

Under these circumstances, I fail to understand the grounds 
on which Mr. Warner bases his statements. 

I was the first to invent a workable and practical radial 
truck which really answered the purpose for which it was 
invented. This was done in July, 1903, in Birmingham; 
and before it was put on the market it was thoroughly 
tested and examined by many eminent engineers who ex- 
pressed themselves as satisfied with its performance. 

Large numbers of these trucks have been made to my 
specification, and upwards of 100 have for the past three 
years been running in Birmingham alone. 


7 Geo. Conaty. 
Birmingham, October .21st, 1907. 


Seeing Mr. Warner's signature in last week's issue, I 
looked forward to some further information from his own 
experience, knowing that he has investigated this matter for 
some years, but I was disappointed. 

In the first place he misquotes my paper, which stated 
that “ While the flange wear may be reduced (accepting Mr. 
Warner’s statement that such is the case), the constant 
grinding slip on the rail head will be increased." 

Mr. Warner's statement that he also decreases the wear 
on the tire tread will be more acceptable if he will explain 
how an axle with two rigid wheels fixed to it, and which 
he states is never parallel to the other axle, can constantly 


be changing its angle relative to the track without increasing 
the grinding slip on the rail head. 

He also wants to know how it is possible to increase tire-tread 
wear without increasing flange wear. Both long and short 
wheel-base trucks will, under certain conditions, run their 
tires right down and still have a complete flange, therefore, 
to decrease or increase the diametrical wear on/y, one must 
put on or take off Mr. Warner’s link suspension. He is bere 
questioning his own claims. 

He complains of ** mere casual surmises when precise un- 
answerable facts are available," and then tells us one of his 
trucks has “run for about two years.“ Precise facts,“ 
please, Mr. Warner—dates and car-mileuge. 

The figure he gives of the difference in tire diameter is 
also a subject for further investigation, as on an ordinary car 
differences in the diameter of wheels on either axle may be as 
much аз 4"; in. when they are worn down. 

The suggestion that my opinions were made in Germany " 
is unfortunate, as they were in print before I visited that 
country. 

I can, however, assure Mr. Warner that my friends in 
Nuremburg were much interested in his suspension, not 
having seen it before, particularly as it is somewhat on the 
same lines as the long wheel base cars running in Nure~burg, 
Vienna, and Buda-Pesth, one of the chief differences being 
that Mr. Warner controls the movement of his axle box 
solely by the vertical downward thrust of the car body, 
whereas on the Continental trucks the movement is restricted 
by the suspension links being at an angle, and it is further 
curtailed by the small clearance allowed between the axle box 
and horn plates. 

Mr. Warner, on the one hand, advocates perfectly free 
axes, whereas English experience generally shows the 
necessity of very heavy axle control springs on the ordinary 
radial truck, and also that good results can be obtained by 
locking both the inner trucks on an 8 ft. 6 in. wheel base. 

Continental practice pointe in the same direction, as there 
they have found the necessity of restricting the clearance 
between the axle box and truck frame to a minimum. 
Experience and statements in figures will show which system is 
to survive, and those that are investigating the subject can- 
not do better than equip a truck with the gear devised by 
Mr. Warner, to whom the thanks of all tramway managers 
are due for his valuable work in this direction. 


К. L. Acland. 
Chesterfield, Ortober 218, 1907. 


* How it was Done." 


I am somewhat surprised at the lack of enterprise dis- 
played by the ELECTRICAL REVIEW and its contemporaries 
in the matter of the opening of the Atlantic wireless service. 
Failing the technical journals, I have had to consult the 
Daily Мий, not only for details of the actual results 
obtained, but for an explanation of how the Marconi system 
works. 

Possibly some of your readers may not have been fortunate 
enough to see last Friday’s issue of that paper, and others, 
perhaps, may not have been able to follow the somewhat 
intricate technical description. With your permission, 
therefore, I would like to call attention to one or two points 
which are doubtless of prime importance, but which I do 
not remember to have seen mentioned elsewhere. 

First, as to the method of manipulating the sending key. 
The operator “ dressed in mufti and wearing a soft hat of 
grey felt," should be “ seated on a plain wooden chair on а 
dais about a foot above the ground." 

I imagine that these precautions are necessary as а pro- 
tection against shocks. The use of mufti is easily under- 
stood; a uniform loaded with gold lace would be very 
inadvisable, since the current instead of spinning up into 
the connection room above" might prefer to find a short 
cut to earth. 

Jam a little surprised, personally, at the meagreness of 
the seating accommodation provided for the operator. One 
would have expected him to be perched, Simon Stylites 
fashion, on a pillar of solid ebonite. But a “ plain wooden 
chair" on a dais merely 12 in. high seems too paltry. 

No attempt was made to signal until 11.49 (Irish time). 
For some time previously the dynamos had been driving а 
high-pressure current into the electrical apparatus of the 
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condenser house.” No expense was to be spared; a type- ELECTRICAL DEVELOPMENTS AT ASCOT. 
written sheet containing the Daily Mail marconigram lay SE 

on the bench before the operator ; his fingers itched to Ascor was the scene of an interesting ceremony on Tuesday after- 
tap the key and produce those lovely “ rasping booms,” noon last, when Sir Walter Palmer, Bart, opened the new electricity 


station erected at the works of the Ascot 
District Gas aud Electricity CO. In itself, 
tue function was of short duration, Sir Walter 
simply starting the engines and then switch- 
ing on the current. | 

After the plant had been thoroughly 
inspected, a number of those present 
were entertained to dinner by the chairman 
and directors of the company, Sir Walter 
Palmer occupying the chair. Here the usual 
toasts were given and responded to, success 
to the new undertaking being the under- 
lying sentiment expressed or implied in 
most of what was said. 

Formed in 1882, the Ascot District Gas 
Co. started with a capital of £60,000, and 
recent balance-sheets show that 5% рег 
cent. has been paid upon the ordinary 
ahares. In 1906, the company applied 
for and obtained Parliamentary powers to 
supply electricity in what might be termed 
the Ascot area, although, as a matter of 
fact, Chobham, Sunninghill, Sunningdale, 
Bracknell, Windlesham, Bagshot and 
Winkfield are amongst the parishes covered 


AscoT ELEcrricliy Suppty: THE Gas Co.’s NRW GENERATING STATION. by the powers granted, some of the places 


but no! Orders 
were orders, and 
until there was 
a sufficient ac- 
cumulation of 
current in the 
condenser house, 
the man on whom 
the eyes of two 
continents were 
focussed had to 
possess his soul 
and his grey, felt 
hat in patience. 
One could tell by 
the loud hum- 
ming monotone 
that the current 
was ramifying,“ 
one could see in 
imagination the 
electricity lying in 
thick layers on the 
condenser plates. 
At last all was ready, one glance at the 
* three pressure or current indicators 
told that the current was sufficiently 
* ramified," and the order was given 
to ** stand-by.” 

It was a thriling moment; the 
operator had at his right elbow a 
tramcar controller, with which  pre- 
sumably he could at will put the sending 
key in parallel with the dynamos, or the 
receiver in series with the spark gap. 
No details, unfortunately, are given, we 
are merely told that he “swiftly moved 
the crank a button or two." 

The operators ‘‘sending fingers" 
hovered for a moment in the air and then 
descended on the key. How touching. 
‘No doubt tears of triumph sprang to his 
eyes which he wiped away with his un- 
occupied receiving fingers. But in the 
meantime the discharger was booming 
like mad, and the currents were spinning 
“through a mesh of hair-like wires."' 


named being in the County of Surrey 
and others in Berk- 
shire. To carry out 
this scheme, the 
directors were em- 
powered to raise an 
additional 430, 000, 
in share capital, 
thus bringing the 
entire capital of the 
company up to 
£90,600. In  con- 
nection with these 
details it may be 
mentioned, that this 
is the first gas com- 
pany in England 
to put into actual 
operation powers 
granted for the sup- 
ply of electricity. 
Other gas companies 
have obtained the 
powers, but have 
either disposed of 
them or have failed 
for some reason or 
the other to put them 
into effect. 


Ascot ELECTRICITY SOPPLY: VIEW IN THE ENGINE ROOM. That this venture 


will meet with the dug 


ASCOT ELECTRICITY SurPLy: HobN:By-JOHNSON & PHILLIPS GENERATING PLANT. 


What price cables now? The operator, shrugging his appreciation it deserves and that, before long, it will bring in 


unconcern, began to send another message.” 
Walter Claypoole. district have installed their own private electrical plante. 


London, S.W., October 22nd, 1907. 


PAYONET Cars ron LAMPS.— The makers’ names are 


asked for. 


a satisfactory return to the promoters, may almost be taken for 
granted, as, hitherto, many of the influential residents in the 


The generating plant consists of two Hornsby-Stockport 90 B. H. P. 
horizontal suction gas engines, each coupled through a flexible 
coupling to a Johnson & Phillips p.c. generator, capable of giving 
nominally 110 amperes at 460 volts, when running at 210 в.р.м. 
The engines are fitted with Simms-Bosch electric ignition, and are 
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started by means of compressed air at 100 lb. pressure, supplied by 
a motor-driven air compressor; a stand-by petrol hand starter is 
also provided, and hand barring gear. To minimise noise, the 


exhaust from engines is led through six cast-iron boxes into a 


brick pit filled with clinkers. 

Gas is supplied by a Hornsby-Stockport producer with the usual 
cleaning and scrubbing plant, the producer having in addition to 
the ordinary hand fan, a small electrically driven blower; the 
hand-blower is used merely as a stand-by. Coke from the adjoin- 
ing gas works is used for fuel. There is only one gas producer, but 
& branch pipe from the lighting gas main is run through a meter 
into 7 engine room with a view to providing an emergency 
supply. 

A semi-automatic balancer booster is provided for working in 
conjunction with a battery. Each booster gives 100 amperes at 
any voltage from 10 to 90. The shunts of the balancers are cross- 
connected, and the boosters are of the reversing type with diverter 
coils and rheostats. | 

The battery consists of 240 Tudor cells, capable of discharging at 
54 amperes for 10 hours, with a maximum discharge of 140 amperes 
for three hours; all the cells are arranged on one tier only. 

The main switchboard is installed on the wall, between the 
engine and battery rooms; a brick chamber behind gives ample 
access to the connections. The accumulator regulating switches 
are mounted on the wall of this chamber, in the battery room, and 
are actuated by spindles and hand-wheels on the main board, thus 
keeping all the battery connections in the cell room. The switch- 
board contains dynamo, battery, feeder and middle-wire panels, 
the instruments being of the moving-coil type, supplied by Messrs. 
Everett, Edgcumbe, with the exception of the feeder voltmeters, 
which were made by Messrs. Nalder Bros. & Thompson, to the 
engineers’ designs. These, in addition to showing the voltage at the 
ends of the feeders, have an attachment by means of which an 
electric bell rings when the voltage rises or falls below a pre- 


Switchboard, boosters and connections.— Electric Construction Co. 

Overhead crane.—Messrs. Herbert Morris & Bastert. 

Underground mains, meters and services.— Messrs. Siemens Bros. 
and Co. 

Station wiring.— Messrs. Tyler & Freeman. 


The last-named firm exhibited a variety of electrical apparatus 
in operation at the works, for the edification of the visitors. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The Hutchison Acousticon. 


Three sets of “ Acousticon " apparatus, a trans-Atlantic invention 
for aiding defective hearing, have been supplied recently for the 
use of Her Majesty Queen Alexandra. The Acousticon is the 
invention of Mr. Miller R. Hutchison, and in any of ite varied 
forms it comprises a telephone transmitter and receiver, a battery, 
and suitable switching devices, as shown in fig. 1 (the most portable 
form of the apparatus), the battery being concealed in one’s pocket 
or satchel. | 

Fig. 2 shows the Acousticon made up in а form resembling а 
small hand-camera, when the box can be placed either on a table, 
on a reading-desk in а church pulpit, or near the footlights in а 
theatre, in which events all sounds uttered within 50 ft. are picked 


Fig. 1. 


determined amount. This plan, adopted by the engineers in 
several stations, is exceedingly convenient in the smaller stations, 
as it obviates, with the assistance of the automatic booster, the 
necessity of constant attention to the switchboard. 

At the present time some seven miles of mains, consisting of three- 
rore paper-insulated lead-covered cable, have been laid by Messrs. 


Siemens Bros, on the solid system in tarred wooden troughing. 


All services and straight-through joints are lead wiped, and wiped 
jointe are made on to the three and four-way disconnecting boxes, 
the earthing of the lead sheathirg being thus continuous through- 
out. Two sizes of distributor cables only are used—viz., `1 x `1 
X ‘1 sq. in. and 05 х '05 x 05 aq. in. 

Water for the gas plant and for the water circulation of the 
engines is stored in a tank of 8,000 gallons capacity, а small 
centrifugal pump on each engine assisting the circulation. A 
plentiful supply of water is obtained either from the local com- 

у'в mains or from a deep well on the premises. The tank, 
which is mounted on iron columns, forms a roof over the gas 
producer. 

The plant is housed in a substantial red brick building provided 
with a 10-ton travelling crane in the engine room. 

The engineers for the scheme, Messrs. Handcock & Dykes, have 
been particularly successful in planning a scheme well suited to the 
district wherein it will operate, and they are to be congratulated 
upon the result achieved. 

As the contracts were not given out until the beginning of May 
last, the time taken in erecting the station and laying the mains 
has been only five months. 

The contractors were as follows :— 


Gas plant, dynamos, water tank, piping, &c.—Mesers. Bilbie, 
Hobson & Co. (Messrs. Hornsby & Sons, Ltd.). 
Accumulators.—The Tudor Accumulator Co. 


THE HUTCHINSON ACOUSTICON. 


Fia. 2. 


up by the transmitter and can be telephonically conveyed directly 
to the ear of a deaf person at any part of an auditorium, or, if 
switched on to an ordinarily good telephone circuit, can be carried 
a considerable distance. 

The cardinal principle of the Acousticon is that it applies a 
scientifically constructed ear-trumpet directly to a highly sensitive 
telephone transmitter. This trumpet, which the inventor calls an 
“ ear-funnel,” is the result of countless experiments to secure a 
device modelled on the fashion of the human ear, and scientifically 
adjusted to collect and reflect sounds with the maximum intensity. 
In combination with the microphonic transmitter, it has the 
capacity of transposing sound vibrations, so that the softer sounds 
of the voice are intensified, and the louder modulated. As long as 
the faculty of bearing is not destroyed or paralysed, audible speech 
or music can be transposed into any higher key to suit the 
individual ear. The sensitiveness of the instrument is secured by 
adjusting the tone of each receiver to the respective transmitter; 
while the granulated carbon used in the transmitter is in the form 
of minute polished hollow balls. A small Danish dry battery 
supplies the necessary current, 

The Acousticon has been supplied to a number of churches and 
theatres in the United States, and has recently been installed at 
the Church of the Holy Trinity at Tunbridge Wells. As many as 
fifty receivers can be connected up at the same time with one of 
the larger transmitters. Usually a deaf person will take his own 
receiver to a church or theatre and switch himself on to the 
Acousticon circuit at his seat. By the use of the instrument a deaf 
person can hear all the ordinary conversation in a room. Deaf 
persons can converse with each other, the ordinary speaking voice 
not having to be raised. 

An amplified form of the Acousticon, known as the Diotophone,“ 
enables ordinary conversation to be transmitted from room to room 
with or without the aid of receivers; and Mr.] Hutchison has 
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recently produced an automobile horn operated magnetically on 
touching a button, which applies the fundamental principle of his 
invention to a modified megaphone. 


Hollick’s Patent Motor for High-Speed Crane Work. 


This motor (see fig. 3) has been designed for crane work in which 
quick operation is necessary. The magnets are mounted so that 
they are free to revolve about the armature, the armature being 
also free to revolve. The dad plate carrying the magnets has a 
hollow bearing which runs on the pedestal and projects through it. 
On the projecting end a bevel-wheel is fixed, the armature spindle 
passing through the centre; this also has a bevel-wheel fixed upon it. 
These two wheels have two idle bevel-wheels gearing with them, 
which are mounted in a casing. The outer end of the armature 
spindle is provided with a brake wheel; and the magnet casing and 
the casing surrounding the bevel wheel form brake-wheels. 

It will be seen that if the brake wheel on the casing surrounding 
the bevel gear is held and the motor is switched on, the armature 
will revolve in one direction and the magnets in the opposite, the 
casing over the bevel gear remaining stationary. In this position, 
armature and magnets are revolving at half the speed they would 


ing and research purposes. In the lecture room its design makes it 
suitable for lantern projection. It is the standard form of appa- 
ratus for (1) accurate comparison of the activity of radio-active 
minerals and preparations in general ; (2) the determination of rise 
and decay curves of the numerous radio-active products. With а 
slight modification it may be used to measure the amount of 
emanation from thorium and actinium. The instrument consiste 
essentially of two parallel plates, the upper of which is connected 
to a gold or aluminium leaf system through a sulphur cone, the 
lower plate being connected to the base of the instrument. 

The electroscope is charged by any of the usual methods by 
touching a projecting rod, which, after charging, is covered by a 
metal cap. The material to be tested is placed on a suitable metal 
vessel on the lower plate, which is made to slide in and out. By 
this means the material can be readily placed in a definite position 
without disturbing the upper plate. 

In designing this apparatus, particular care has been taken to 
make all the essential parts easily removable, in order to admit of 
rapid replacement either of a gold leaf or of the metal plates, 
should they by accident become contaminated by radio-active 
matter. 

The instrument has a very low natural leak, and can be used for 


Fic. 3.—HorLick's CRANE MOTOR. 


be if either were held, but relatively their speed is always the 
same. If the brake on the casing surrounding the bevel-wheels is 
released, and the brake on the magnet shell is held, and the brake 
on the armature spindle is off, then the armature spindle will be 
going at full speed in one direction, the magnets will be stationary, 
and the casing surrounding the bevel gear will be running at halt 
the speed of the armature spindle and in the same direction. If 
now the magnet brake is released, the armature brake put on, and 
the brake on the casing kept released, the armature will be 
stationary, the magnets will be revolving at full speed—viz.: the 
same speed as the armature did previously, but in the opposite 
direction—and the casing surrounding the bevel gear will be re- 
volving at half the speed of the magnets and in the same direction. 
In Mr. Hollick'a arrangement the drive is taken from the casing 
surrounding the bevel gear, and it is obvious that by connecting 
the three brakes described above to one lever, so that they can be 
easily operated, a quick reversing motor is obtained without the 
relative speed of the armature and magnets being altered, at the 
same time the starting in either direction, although very quick, is 
most gentle, as is borne out by current readings. The motor is 
switched on by the ordinary starter, and it is then running just as 
a shunt-wound motor at constant speed, after which the operation 
of the brakes for running in either direction will not cause the 
current to jump above the norma] load current when operating one 
load per minute from ship to barge, involving four reversals, that is, 
240 reversals ver hour. This arrangement has also another advan- 
tage in crane work, viz., that if the motor is rated to run at 500 
revolutions per minute in the ordinary way, it will give a speed 
of only 250 revolutions per minute on the casing surrounding the 
bevel gearing. 

Messrs Samuel Williams & Sons, Ltd., of Dagenham Dock, have 
had eight cranes operated by such motori for some years with the 
best results. These cranes are used for discharging coal from ships 
into barges by operated grabs, and in order to economise in the 
size of motors, it was found desirable to counterbalance the weight 
of tbe grabs; this involves the quick reversing motor, and, as is 
well known, coaling work has to be done quickly. 

These motors, which are the patent of Mr. T. D. HoLLIck, of 
Mcasrs. Samuel] Williams & Sons, Ltd., were designed to meet 
the exigencies of this work, and were specially made by Messrs. 

Greenwood & Batley, Ltd., Leeds. 


Griffia’s Eleetroscope. 


Messrs. J. G. GRIFFIN & Sons, Lrp., of Kingsway, London, 
W. C., are putting on the market an electroscope (see fig. 4) for 
accurate measurements in radio-activity, as designed by Prof. 
Rutherford, and constructed for the Physical Laboratories of the 
Manchester University by Mr. Chas. W. Cook. 

This form of electroscope has been specially designed for the 
accurate comparison of activities measured by the a rays, and has 
а very wide range of usefulness in the laboratory, hoth for teach- 


Fic. 4.—GBirrFIN's ELEOTROSCOPE. 


the determination of very small activities. It is constructed of 
aluminium, and mounted on a cast-iron base. In size it is about 
10 in. high, on a base 61 in, square. The movement of ithe gold 


leaf should be observed by a reading microscope with a scale in the 


eyepiece. 
We have received from Messrs. Griffin a leaflet relating to their 


slide rules and calculators, planimeters, and curve paper; also a 
small pocket list of some 40 pages, being a catalogue of scientific 
and technical literature which they have in stock. The firm opened 
a “ books department” a few months ago, where would-be pur- 
chasers of scientific and technical literature can inspect whatever 
books are on view before buying. То euch, a perusal of this little 
catalogue in advance of their visit, would be of use. 


The Lucea Arc Lamp. 
A 12-page list of flame and enclosed arc lamps for the 1907-8 


season has just been issued by MrssBs. FALK, STADELMANN & Co., 


LTD., 83—87, Farringdon Road, London. The Aureola” intense 


Fic. 5.—ТнЕ Lucma Авс Lamp. 


flame arc lamps for indoor and outdoor use on p.c. and A. c. circuits 
are particularised, with prices and catalogue numbers in tabular 
form. The “Lucea” and the Lucealet enclosed types of arc 
lamp are also described, as well as certain &rc lamp lowering gear 
and accessories, and the '' Noris Excello " flame carbons. . 
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In regard to the Lucea lamp, which is shown in fig. 5, 
the makers’ claims are:—Simple mechanical design; high eléc- 
trical efficiency ; shadowless; short overall length ; easy trimming ; 
long burning hours; insulated cases; equally silent on direct 
or alternating circuits. As there is nothing in the lamp to 
wear out or to lose adjustment, the cost of repairs is said to be 
practically nil. The lamp has an outer case, made entirely of 
copper, and insulated from the interior of lamp. "The mechanism 
is well protected against the injurious effects of dust, &c. It is 
claimed to be equally suitable for indoor or outdoor use, without 
the provision of a weather-hood, the terminals being well pro- 
tected. The globe cover is made of brass and is not liable to rust, 
thus it is claimed that a perfect surface permanently ensures the 
exclusion of air, and thus economy in the use of carbons. In the 
direct-cnrrent series lamps all risk of the shunt coil burning out is 
obviated through ite being protected by an automatic cut-out. The 
“Lucea” lamps are guaranteed by the makers for a period of 
twelve months. 


A Compact Pumping Plant. 


Messrs. J. W. Brooke & Co., Lrp., of Lowestoft, are busily 
engaged in developing the utility of the petrol engine. | 

The illustration (fig. 6) herewith depicts one of their 4-н.р. single- 
cylinder motors mounted on a bed-plate, driving a centrifugal pump 
with 3 in. discharge, and capable of throwing 150 gallons of water 
per minute to & height of 20 ft. 

The base-plate which. carries the engine and the pump forms a 
tank, which by means of a three-way cock can be used when the 
engine is first started and before the main pump discharges, and 


Fic. 6.—Brooxs Moror-DrivEn PUMP. 


the charge from the engine pump will charge the centrifugal pump 
for starting. When the engine is running, the circulating water is 
drawn from one side of the centrifugal pump and returned to the 
other side. At the same time this base is used as a silencer. 

The ignition to the engine is by Simms-Bosch high-tension 
magneto, and the pump runs at 1,000 R. P.., the consumption of 
petrol being one-third gallon per hour. 

The two slings noticed in the illustration are for slinging the 
whole outfit on a long pole for carrying purposes, the weight only 
being 44 cwt. 


Martyn's Patent Watertight Fuse. 


An ingenious watertight fuse, specially designed for street 
lighting, but applicable also to house services, colliery work, &c., 
has been brought out by Messrs. S. W. Martyn & Oo., of 11, Pratt 
Street, Camden Town, N. W. The method of apply ing the device to a 


Fic. 7.—WATEBTIGHTPF'USE. 


street lamp-post, where it takes the place of one of the usual ladder- 
arms, is shown in the accompanying illustrations (figs.7 and 8). The 
principle adopted in Martyn's motor-car terminal, which we illus- 


- impracticable. 


trated in our issue of July 5th last, p. 6, is here again utilised for 
making the connection with the fuse- wire as well as with the leads. 
The latter are shown at 4, fig. 8, passing through two porcelain 
blocks B and c into coned terminals p, which can be withdrawn 
for wiring, and hold the stranded wires with perfect security and 
good electrical contact. After wiring, tbe porcelains are drawn 
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Fic. 8.—SEorION or FUSE. 


together by means of a wire yoke and a pair of nuts, which com- 
press rubber washers E between the blocks and make the whole 
perfectly watertight. The fuse-wire is enclosed throughout in an 
asbestos tube н, in a porcelain block Е, and is similarly gripped in 
coned terminals c, the ends of which form split plugs fitting the 
sockets attached to the leads. The fuse-block can be inserted or 
removed without fear of shock or burn, and is protected by the 
hollow cast-iron arm, which is screwed on the nipple г, projecting 
from the lamp-post, as shown. 

It will be observed that all the current-carrying parts are 
enclosed in porcelain; the device is easily wired and the fuse 
renewed, and it is so far watertight and airtight that it is 
guaranteed to work satisfactorily even when immersed in salt 
water. No tools are required when replacing the fuse. The insula- 
tion is very high, and, thanks to the long break—5 ог 6 in.— 
and the enclosure, the fuse acts successfully on high-voltage 
circuite. At present the fuse is made iu one size only, to carry up 
to 15 amperes at 650 volts. Special advantages claimed for it 
are—simplicity, safety, and ease of replacement of fuse. 


Simplex Universal Coupling. 


This fitting, shown in fig. 9, is supplied by MEssRS. SIMPLEX 
CONDUITS, LTD., and consists of a hollow ball or sphere with two 
nipples for receiving socket or screwed conduit; this sphere is 
split, the two halves being attached together by means of a long 
screw. This passes through a clearing hole in one half and screws 
iato a tapped hole in a small boss in the other portion; tightening 


1 r 


2 
- 
2" 
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Fic. 9.—Tug UNIVEBSAL COUPLING. 


4 


up the screw, of course, binds the two sections firmly together, dach 
being provided with a lip во as to obtain a perfect fit. The line of 
division of the fittings is at 45 per cent. to the horizontal, so that 
the action of turning one nipple of fitting causes it to take up a 
position out of line with the other nipple, although remaining in 
the same plane; thus any angle between the two can be obtained 
"from 180° (in which case the fitting forms a coupling piece) to 90° 
(when the fitting acta ав а sharp bend). In addition to this advan- 
tage of obtaining an accessory whicn may be used as a coupling or 
as а bend, a convenient inspection point is provided. 


The East Indian Railway Electrical Department. 
— Indian Enginecriny says that the formation of this branch as а 
separate department of the East Indian Railway, under Mr. H. L. 
Tyson-Wolff as electrical engineer with two assistants, has now been 
in operation for some months, the only question left for future 
settlement being that of the permanent headquarters. We under- 
stand that this has now been decided in favour of Jamalpur (the 
locomotive headquarters), and in preference to Lillooah which is 
not considered in every way so suitable. Calcutta was, of course, 
The vacancy caused by the recent unfortunate 
death of Mr. H. H. Hodd, assistant electrical engineer, from enteric, 
after being only six months in the country, is being filled from 
Home." i 
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HERBERT Morris AND BasTERT, LTD. v. Mayor, &c., OF CHE 
Вовосан or LOUGHBOROUGH. 


Tus case came on for hearing before the Court of Appeal consisting 
of the Lord Chief Justice and Lords Justices Buckley and Kennedy 
on Friday last. The action was brought by the plaintiffs against 
the defendants for damages for alleged breach of contract. 

The statement of claim alleged that by an agreement in writing 
on January 18th, 1904, between plaintiffs and defendants, the latter 
agreed to supply electrical energy to the plaintiff company on 
certain terms and conditions. Plaintiffs are electrical engineers in 
Loughborough, land the contract was entered into, as the defen- 
dants knew, for the purpose of supplying electrical energy 
to the plaintiffs in the business. The plaintiffs’ case was that about 
3 p.m. on November 22nd, 1905, defendants wholly neglected and 
failed to supply electrical energy in accordance with the contract, 
and such neglect and failure continued for six hours. During that 
time the plaintiffs’ works were stopped and 200 of their workmen 
were left idle. Plaintiffs claimed £100 damages. 

The defence alleged that by the Loughborough Corporation Act 
of 1899, they were authorised and required to supply electrical 
energy within (and many other places) the borough of Lough- 
borough, subject to the provisions of the Act and the Electric 
Lighting Acts, 1882 and 1888. From and after October 
21st, 1903, defendante supplied electrical energy to plain- 
tiffs within the borough in pursuance and subject to the 
provisions of the Acts, and not otherwise. The maximum 
power to be supplied, the price to be charged, the mode 
in which the charges were to be made were to be 
ascertained along all the necessary lines, and the period of 
supply was agreed between plaintiffs and defendants, and em- 
bodied in an agreement dated January 14th, 1904. Defendants 
alleged that they never agreed to supply electrical energy to the 
plaintiffs save as aforesaid, and never made any contract with the 
plaintiffs They denied that they neglected or failed to supply 
electrical energy to the plaintiffs or at all, and alternatively they 
objected that no action lay in the High Court in respect of the 
alleged neglect and failure. Defendants said that by virtue of 
Sec. 62 of the Corporation Act of 1899, the only liability incurred 
by them for neglect or failure to supply electrical energy was a 
penalty not exceeding 40s. per day, subject to the provisions of the 
said section contained and recoverable summarily or in the High 
Court. The agreement of January 18th, 1904, contained the 
following clause : —“ The Corporation will supply electrical energy 
(hereinafter referred to as the permanent supply) to the company 
on June 30th, 1904, or as soon thereafter as they are able to do во, 
but in any event the said permanent supply shall be given to the 
company not later than September ist, 1904, but the Corporation 
shall not beliable to the penalties prescribed by Sec. 62 of the 
said Act, or any other penalties, for any default in supplying 
energy before the said September Ist, 1904. After the said 
September Ist, 1904, or such earlier date as the Corporation com- 
mence the permanent supply to the company, all electrical energy 
supplied by the Corporation to the company shall be deemed to be 
permanent supply. This agreement shall remain in force for a 
term of three years from September 1st, 1904, and if the agreement 
is continued after the expiration of the said three years, tte same 
shall be determinable by either party giving to the other 12 
calendar months’ notice in writing of their intention to do so. If 
either party shall desire to discontinue this agreement on the 
expiration of the said three years, they shall give to the other, 12 
calendar months! notice in writing, expiring at the expiration of 
the three years." | 

At the trial, Mr. Justice BI HAM thought the operating clause in 
the Act was intended to apply to all cases where, under the pro- 
visions of the Act, the authority supplied the energy. He did not 
Bee that it was intonded to make any distinction between cases 
where the supply was under the ordinary provisions of the Act, 
and cases where the supply was controlled within the meaning of 
Sec. 65 as to the price by virtue of an agreement. It would be 
extremely inconvenient if there were any such distinction, and he 
could not think that the Legislature intended that there ehould be 
a distinction, for, if they had intended it, he thought they would 
have said so in plain terms. He was fortified in this construction 
of the Act of Parliament by the agreement itself, because the 
wording of it satisfied him that both parties contemplated that 
this section would soon apply; for they took good care in an early 
part of the agreement to state that until certain events had 
happened it should not apply; the inference, of course, being that 
after these events had happened, the penalty clause, according to 
the intention of the parties to the agreement, should apply. He 
thought they took the right view of the agreement when they were 
drawing it, in assuming that the penalty clause did apply; and 
that being so, he thought the action must be dismissed with costs. 

Mr. Danckwerte, K. C., and Mr. Whateley appeared for the 
appellants, and Mr. Montague Lush, K.C., and Mr. T. Hollis Waller 
were for the defendants. 

Мв. SHEARRuAN, on behalf of the appellants, contended that his 


clients were entitled to sue the respondents in the High Court to : 


recover damages for the breach of contract of January 18th, 1904, 
whereby the respondents agreed to supply electrical energy to the 
appellants. It was true that Sec. 62 obliged the Corporation to 
supply electric energy when required to do so to those within a 
certain limited distance of the Corporation's mains under a penalty, 
but the supply in the present case was under a special agreement 
wholly apart from the Act, and having regard to the fact that the 


plaintiffs were outside the limites of the boundary of supply, and 
the Corporation had to lay a special main in order to supply the 
plaintiffs with energy under the agreement, the breach of that agree- 
ment did not entitle the plaintiffs to any remedy by way of 
penalties. The penalty section only applied where the defendants 
made default in the supply of electrical energy to those who had 
the power to request them to do so. There was a distinction 
between the contractual and the statutory obligation to supply 
energy, and therefore the plaintiffs were entitled to bring 
their action for damages upon the defendants’ failure to 
perform the agreement to afford a contractual supply. Sec. 62 
applied only to ordinary consumers who required a supply and not 
to particular consumers with whom the defendants had entered into 
а special agreement. 

Mr. Luss, on behalf of the defendants, contended that the 
judgment of Mr. Justice Bigham was right, and should be affirmed. 
The agreement was made under Sec. 65, and that section only 
applied to and allowed agreements as to terms on which 
electrical energy was supplied. Such an agreement did not 
affect the penalty section or take away the statutory remedy for 
the recovery of penalties upon the defendante’ failure to supply. 
He contended that the first clause of the agreement showed plainly 
that both sides intended the penalty section to apply. 

The Lorn CHEF JusTICE, in giving judgment, said that he very 
much regretted that this matter did not receive more consideration 
from the learned Judge, as he thought the point to be decided was a 
very important one. After careful consideration he was unable to 
see any limitation in agreement to justify the defendants in saying 
that they were not liable for damage for breach of agreement. It 
must be remembered that the defendants’ was a private Act of 
Parliament, and it incorporated the Electric Lighting Acte of 1882 
and 1888, and therefore apart from any special section, it showed 
that the undertakers might enter into such contracts as were inci- 
dental to the supply. He saw nothing in the Statute which entitled 
him to say that Sec. 62 was meant to protect the Corporation insuch a 
case as the present from the consequences of an ordinary breach 
of contract. The agreement. in the present case was a great deal 
more than an agreement as to price. It referred to the pressure 
to be supplied, and Clause 4 provided that the plaintiff company 
should take all the electricity for their existing works from the 
Corporation save only that obtained from a small installation of 
plant belonging to the company already existing on the works at 
the date of the agreement. He thought, therefore, that the appeal 
should be allowed. 

І,оврѕ Jusrickes BucELEY and KENNEDY concurred, and the 
appeal was accordingly allowed with costs, and the action ordered 
to be aet down for trial. 


BxnLLAMY v. THE WAKEFIELD DisTRICT LIGHT RAILWAY. 


THIS motion was mentioned to Mr. Justice Joyce in the Chancery 
Division on Friday. Counsel stated that if his Lordship allowed 
it to stand over for a fortnight а settlement might in the meantime | 
be arrived at. 

His Lonpsurp assented. 


Lrovp's v. MARCONI INTERNATIONAL MaBiNE COMMUNICATION Co. 
AND ANOTHER. i 


Tus MASTER OF THE ROLLS and Lords Justices Fletcher Moulton 
and Farwell on Tuesday heard the appeal of the defendants in this 
action from the judgment of Mr. Justice Kekewich. 

Mr. Warmington, K.C., and Mr. Gover appeared for the 
appellants, and Mr. P. O. Lawrence, K.C., and Mr. Ashworth James 
for the respondents. 

Ма. WABMINGTON, in opening the appellants’ case, said it raised 
a question of the true construction of two agreements between the 
parties of September, 1901, and November, 1905. Lloyd's 
was a corporation under an Act of Parliament, and its main 
purpose was the collection and distribution of maritime 
news. Lloyd's had dotted the coast of the United King- 
dom with various signalling stations, the mode of signalling 
being either by flag or semaphore. When Marconi’s invention 
was first published, Lloyd's naturally paid considerable atten- 
tion to it. iThere were then two systems, and before adopting 
any one they were anxious to ascertain which was the best adapted 
totheir purpose. They spent a considerable sum of money—some 
£4,000 he believed—on experimental investigation, and came to 
the conclusion that Marconi’s system was most suitable to their 
requirements. At the time the first agreement was made, Marconi’s 
had established stations on the English and Irish coasts, one being 
at the North Foreland. The point arose as to the rights of the 
parties with regard to what he must call the disestablishment of 
Marconi’s established stations at the date of theagreement. It was 
admitted on both sides that the circle of influence was one with a 
radius of about 75 miles, and that messages from two stations 
within such a circle would be confused with each other, or, in 
technical language, jammed. Under the agreement, the Inter- 
national Co. granted Lloyd's the right to use the Marconi system 
for the sole purpose of maritime signalling at all Lloyd's stations 
then established, or to be established, during the currency of the 
agreement (which was to run for 14 years) in any part of the world, 
with certain exceptions, and Lloyd's were to give an order for 


installations in ten stations at least before a certain date. At this 


time L]oyd's station at the Nortb Foreland was not in actual 
work; it was temporarily suspended. The question was whether 
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Lloyd's could at any time after the agreement give notice 
to Marconi’s to equip their (Lloyd’s) North Foreland atation, 
in view of the fact that Marconi’s already bad a station there. 
Clause 2, which provided for the speedy installation of the 
apparatus and the payment to be made, was inconsistent with 
Clause 13, which provided that stationa already established 
by the defendants should be worked by Lloyd's, who were fo 
account to the company for the revenue. Where two clauses were 
inconsistent with one another, he submitted that the principle was 
to take the later clause as a proviso to the first, or an exception to 
it, and that it was incompetent for Lloyd's under Clause 2 to give 
notice to the company to equip a station for them at North Fore- 
land, which would kill their own station. His contention was 
that all the established stations of Marconi's were excepted by 
Clause 13. 


Lord Justice MourTOoN: Surely we ought to hear the facts of 


the case. Nobody would want two stations within 100 yards. 

Mr. WaBmincton: I should have thought not. 

The MasTER OF THE RoLLs: There must be something else 
behind it. 

Mr. WARMINGTON: There are some facts, I know, but I do not 
care about them very much. The real importance to us is this. 
If what has been done, and according to Mr. Justice Kekewich, 
rightly done with regard to the North Foreland, is repeated at 
other places, our stations will be killed. | 

Continuing, counsel said litigation arose between the parties with 
regard to the agreement and what had been done under it. The 
defendants’ allegation against Lloyd's was that the work was not 
done satisfactorily, and the plaintiffs had complained, he thought, 
of the defendants not equipping, or something of that sort. When 
the case came on for trial, the parties met and came to an agree- 
ment, which they possibly imagined would settle all their 
differences. Unfortunately, so far from settling them, he was not 
at all sure that they had not raised other questions. On 
November 30th, 1905, the plaintiffs notified defendants of five of the 
stations at which they required installations, amongst them being 
the North Foreland. Marconi’s at first thought it was included by 
mistake, and the suggestion was made that a station on the coast of 
Scotland should be substituted. He could not say, however, that the 
notice was ever withdrawn. On the contrary, it was insisted upon, 
and it was made in this action the title that they had to show that 
they were to have their North Foreland station equipped, and the 
Judge said that that involved that Marconi’s should have 
no station there at all. It also had this effect—that Lloyd's 
working of Marconi’s old-established stations was objected 
to, and the objection was not acquiesced in by Lloyd's. That 
subsequently became the subject of further litigation before Mr. 
Justice Swinfen Eady, who upheld the objections made by 
Marconi’s, and gave them the right which they insisted upon of 
going me the company’s stations which Lloyd’s had improperly 
worke 


Lord Justice Егютонев Movurton: Before that had Lloyd's 


station at the North Foreland been fitted up ? 

Мв. WanMINGTON: No. 

The Master OF THE ROLLS: You claimed then the right to 
work it ? 

Мв. WARMINGTON: Yes. 

The Master оғ THE Rotts: What is your present contention ? 

Ми. WARMINGTON said the plaintiffs had been working, under 
Clause 13 in the original agreement, the defendants’ station. The 
defendants said they were improperly working. Under the second 
agreement, their only remedy was to go in and work it themselves. 
That was disputed, and under Mr. Justice Swinfen Eady's judg- 
ment, the defendants established their right, and in June, 1906, 
they went into their own station and worked it. After this date 
it appeared from the correspondence that the suggestion was made 
—he was not quite sure on which side—that Marconi's must make 
use of Lloyd's North Foreland station, which was not then in use, 
and for a period of some weeks Marconi's removed the apparatus 
from their own station, and made what was rather a makeshift 
affair at the Lloyd's station. They had to fix up the aerial upon 
a lighthouse instead of upon a mast. Shortly after that the feeling 
between the two got acute. The defendants took their apparatus 


away from the North Foreland station of Lloyd's and took a place - 


from Trinity House, as the tenancy of their own original station 
was about to determine. The plaintiffs said they were entitled to 
make the defendante equip their North Foreland station and sbandon 
their own, because the two could not be worked together. They 
had made Clause 2 the over-riding and predominant clause, not 
reading Clause 13 as a proviso upon it. Under Clause 2 alone, 
Lloyd's would be able to require the equipment of every one of 
their signal stations on the southern coast, two or three of which 
were in the neighbourhood of Marconi’s stations, and would make 
them unworkable, i | 


After further remarks from Counsel, their Log DSR s delivered 


their judgment, dismissing the appeal with coste. 


Electromobile Run.—The Pall Mall Gazette reporta a 
test of one of the Electric Landaulet Co.’s new Mercédés electric 
cars, fitted with gearless hub motors. The run from Chelsea to 
Brighton was accomplished in 2? hours, at an average speed of 
19:6 miles an hour. The battery was not exhausted on reaching 
Brighton, and the run was finished at normal speed. After re- 
charging, the return journey was made. There was no accident of 
er kind, and on reaching the Chelsea garage, the battery being 

1 not exhausted, a further rua of about 12 miles was made, 
кереу. a total distance on the single charge taken at Brighton of 

miles, 


ELECTRIC v. HYDRAULIC CRANES. 


By E. H. 


AT the Engineering Conference this year, in the discussion 
upon Mr. Squire's paper on “ Dock Equipment,” attempts 
were made to belittle the progress of electricity in connection 
with crane work, and it was seriously argued that, on the 
ground of cost alone, not only was the advantage with 
hydraulic lifting, but that this superiority was likely to be 
maintained and become even greater in the near future. 

One of the speakers gave some figures, furnished by friends 
of his, as to the costs of working under the two systems, 
and supplemented these by his own estimates of the 
probable comparative repairs costs of both electric and 
hydraulic cranes. He contended that while, at first, the 
annual outlay in each case would be about equal, after a 
few years’ running there would be a wide diversity. In 
fact, he went so far as to suggest that, whereas £5 per 
annum would probably always cover the maintenance of a 
hydraulic crane, the repairs of one electrically driven might, 


after the lapse of these few years,” easily amount to £20 


or £30 in a year. | 

But surely, if this were correct, the use of the electric 
crane would have been abandoned, as an expenditure of this 
amount would indicate either frequent stoppages for repaire, 
or running, for at least some time, at leas than normal 
efficiency, with, in the end, a cesdation of work altogether 
for the considerable time which would be required for a 
thorough overhaul. Economical work under these conditions 
would be impossible. 

Fortunately, however, the experience of crane users does 
not bear out these views, as will be seen from the following 
particulars furnished to the writer. The first instance 
relates to & crane working on the river-side at Hammersmith, 
which has been in constant use for some six years. It has a 
lifting capacity of 2 tons with a radius of 36 ft., or of 5 tons 
with a radius of 16 ft. The lift speed for the smaller load is 
75 ft. per minute, decreasing, of course, with the heavier 
weight. 

On а recent occasion this crane was landing coal from 
barges. The cycle of operation was: Lower empty skip to 
barge, raise load, swing for half-circle, and lower to cart. 
The average load per skip was 15 cwt. and the total quantity 
handled was 76 tons. The amount of energy consumed was 
42 units, which, at the rate charged by the local authority, 
worked out at 663d. per ton. The following day the same 
crane was unloading broken granite. In this case the skip 
held about 23 cwt. and the total weight handled was 74 tons. 
The energy consumed amounted to 66 units, or a cost of 
1*070d. per ton. 

With regard to the question of repairs, the actual figures 
are as follows :—In 1902, nil; in 1908, 7s. 6d. ; in 1904, 
nil; in 1905, £1 14& 4d.; in 1906, nil; in 1907, 
£5 14s. 6d. ; or an average cost of £1 6s. 1d. per annum. 
I think that these figures compare very favourably with 
those mentioned in the discussion, particularly those relating 
to repairs. The figures which I give are not problematical 
or estimated, but are the actual resulta obtained with a 
crane in ordinary every-day use. 

Farther inquiry along the river does not bear out the case 
claimed for hydraulic power. For instance, a large firm of 
wharfingers and shipowners, whose river-side premises cover 
some acres of ground, have in use at the present time 
cranes driven by steam, by hydraulic power and by electric 
motor. ` Ав these people handle something like a million 
tons of goods per annum, they are, if anyone is, thoroughly 
competent to judge of the relative values of the respective 
systems. 

Now, what do they say? Their verdict, as given per- 
sonally to the writer, is emphatically in favour of electric 
driving, not, as some might expect, on the ground of flex- 
ibility and convenience (as apart from the question of cost), 
but purely on the question of cost alone. "These people use 
two types of cranes—viz., wall cranes, and cranes on a 
floating wharf or jetty. The lifting capacity of the former 
is 1 ton, and the lift speed is 200 ft. per minute. They 
are fitted with jibs having a rake of 25 ft. The specified 
duty is 45 cycles per hour, including lifting through the 
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full height of 78 ft., and slewing through a range of 180°. 
The cranes are geared direct by single-reduction machine- 
cut gear, and are equipped with motors of 24-B. H. P. The 
slewing gear consists of 2-5.H.». motors directly coupled 
to the worm shaft, the drums being keyed to the worm 
wheel shaft and connected to the jib-slewing drums by 
chains. 

There are three jetty cranes. The wall cranes and the jetty 
crane to which the following particulars refer were erected 
by Messrs. К. Waygood & Co., Ltd. :— Тһе jetty crane has 
a load capacity of two tons at a speed of 200 ft. per minute 
at full load, and of 280 ft. per minute with a load of 25 cwt. 
per minute, both on a single lifting chain. The crane is 
fitted with derricking gear and is capable of luffing the jib 
from 70 to 30 ft. radius in 15 seconds. It is capable of 
making complete revolutions in either direction, and has a 
slewing speed of 500 ft. per minute. A separate motor is 
used for each movement—viz., lifting, luffing and slewing, 
the crane is of the gantry type, and is constructed to run 
on rails of 18 ft. gauge and with a clear headway of 10 ft. 6 in. 
Hand gear and handles are fitted for travelling the crane 
along the rail. Тһе luffing gear enables the crane to work 
at 40 sets per hour at full load. "The gearing of the hoisting 
winch is of the single-reduction spur type, the wheels having 
machine-cut teeth. The luffing gear consists of worm and 
wheel gear running in an oil bath and fitted with special 
friction as well as magnetic brakes. 

Unfortunately, no records have been kept of the con- 
sumption of energy upon any particular job, but the 


'wharfingers are absolutely convinced that electric driving 


is the cheapest of the three systems which they are using, and 
any extensions they may make in crane equipment will 
certainly be electrical. At the wharves in question, as at 
others, it i8, of course, necessary that the cranes should have 
a certain maximum lifting capacity, but the machines do not 


often run at full load and this, naturally, is the primary 


reason why they are found to be more economical when 
driven by motor. 

The average load is not more than 50 per cent. to 75 per 
cent. of the full capacity, and as the consumption of 
electrical energy varies, practically, in proportion to the load 
carried, whilst the consumption of hydraulic power remains 
virtually the same when a reduced load is carried, the 
advantage at the meter is clearly with electric driving. The 
wharfingers pay 1 |d. per unit for electrical energy, and their 
annual consumption is about 100,000 units. 

The cranes have now been running some three years, and, 
during this period, the cost of repairs has been of a very 
trifling character ; but, even allowing (which, as a matter of 
fact, the wharfingers do) that the cost of maintenance is 
slightly higher in the case of the electric cranes than in the 
case of the hydraulic machines, tne former are so much 
cheaper in working that the balance on the question of cost 
still remains in their favour. 

Another interesting case may be given, at Dlackwall. In 
this case three cranes are in use handling goods on the river 
bank. One is of 3 and the others of 2 tons lifting capacity. 
They handle about 80,000 tons of goods per annum. 
Current is taken from the Poplar Borough Council, the price, 
of course, being 14d. per unit. The consumption of energy 
per ton lifted is stated to be 08 unit. The cranes are 
driven by single motors, the lift speed being 75 ft. per minute 
at full load and 110 ft. at half-load. They have been 
working for 15 months, and have given absolutely no trouble, 
the cost of repairs having been practically nil. So satis- 
factory, indeed, have they been found in every respect that 
considerable extensions are contemplated, it being expected 
that the number of cranes will ultimately be increased to at 
least a dozen. 

It would be perfectly possible to enumerate many other 
examples by the simple process of making further inquiry, 
but, probably, the instances given above will be sufficient to 
show the superiority of electric driving for crane work on 
the score of cost. 


France.—La Compagnie Francaise des Accumulateurs 
Electriques Phoenix ів the name of a new company which has just 
rn DM in Paris (173 Bis Quai Valmy), with a capital of 
"3 { 0. 


BUSINESS NOTES. 


Consular Notes,.—livssr4.— The Austrian Consul at 
Odessa, in a recent report, states that at the time of the coming 
into force of the new Russian tariff it was believed that the in- 
creased rates of duty on electrical goods would stimulate the indus- 
try in Russia, and that the importation of these goods would 
greatly decrease. In practice, however, this has not been the case, 
for, in spite of the increased duties, the importation has been as 
great as in previous years. The trade with Germany, whose manu- 
facturers hold a predominant position in the trade with Russia, 
has been fully maintained, in spite of the high duties on 
dynamos, incandescent lamps, &c.; this has been due, to a great 
extent, to political cond:tions in Russia causing increased wages, 
shorter hours of labour, &c., and consequently necessitating high 
prices for goods produced in the country. The dependency of the 
Russian electro-technical industry on Germany is shown not only in 
the import trade, but also in the fact that the two large German 
producers—the Siemens-Schuckert Werke and the Allgemeine 
Elektrizitiits Gesellschaft—bave their own branches in the country. 
The former firn has & branch in St. Petersburg under the title 
Russischen Elektrotecnischen Werke Siemens & Haleke Aktien 
Gesellscbaft, with a factory in St. Petersburg and ten branches in 
the provinces; the latter firm has a factory in. Riga, under the 
title Russische Allgemeine Elektrizitiits-Gesellschaft, where 
machines and motors of heavy weight are produced, the duty and 
freight on these goods being particularly heavy. 

The electro-technical industry in Russia has a great future, and a 
great field has been opened up in recent years by the installation 
of electric lighting in towns, the electrification of tramways, the 
installation of power in mines, iron and machinery works, &c. 
A part of the important demand for telegraph and telephone 
materials is satistied in Russia, but the greater part is imported 
from abroad, chiefly from Germany, where electric meters, are 
lamps, and carbons, are also obtained. Carbons are produced in 
email quantities by a Moscow house and a Warsaw house. Two 
incandescent lamp works are also to be established; up to the 
present these goods have been imported chiefly from Germany, 
but a few from Holland and Hungary; it is not anticipated that 
the impcrtation will by any means cease after the establishment of 
the works referred to. Armatures for lighting purposes are 
imported for the most part from Germany, and Berlin firms do a 
large and energetic trade in the larger towns by means of agents. 
Accumulators are manufactured in Russia by the Russische 
Gesellschaft Tudor in St. Petersburg: there is also a small factory 
in Odessa. Cables and wire are manufactured in many places in 
the country, but nearly all the machines for these works, as well ag 
the raw materiale, are imported from abroad. 

From this it will appear that the fear that importation of elec- 
trical goods would suffer from the imposition of higher duties has not 
been realised, and the Consul ia of the opinion that a larger trade 
can yet be done. 

With reference to the above, it may be stated that H.M. Consul 
at Windau, in a recent report, advises British manufacturers 
wishing to do business with Russia to pay greater attention to the 
manner in which their catalogues are compiled. First, they 
would attract more attention if еу were in the Russian 
language; and failing that, the (ierman language would be understood 
better than English, or even French would serve the purpose very 
well. Secondly, it is absolutely imperative that the materials of 
which the goods are made be clearly set out, or if they are com- 
posed of different materials the several sorts must be named with 
the approximate percentage of each; and likewise the weight of 
the article is absolutely necessary, and it must be given in Russian 
pounds, for which the equivalent is—one English lb. equals 1:108 
Russian lb. Ковзіа levies a duty on nearly every article imported, 
and the duty is in most cases calculated on the weight of the article. 
The material of which articles are manufactured affects the rate of 
duty levied. Therefore the foregoing details are of the utmost 
importance to intending purchasers of goods from abroad, in order 
to enable them to calculate the duty accurately. The British 
sellers should do their utmost to facilitate this calculation for 
would-be purchasers. Further, in all cases where it is possible, 
British makers should quote for their goods delivered free at the 
Russian port, duty not paid, thus relieving the buyer of the neces- 
sity of looking out for tonnage; this, in the case of an inland 
buyer, would go far to induce business. 


Catalogues and Lists.—Mxssis.. WM. McGEocH AND 
Co., LTD., 28, West Campbell Street, Glasgow.—The new catalogue 
of electric shipfittingsthat has been issued by thiscompany is a fiuely 
illustrated production of some 116 pages in which a useful variety 
of manufactures of the class mentioned are neatly shown on art 
paper. А series of half-tone views of the different departments 
at the new Glasgow premises, the opening of which was referred 
to in the ErLEcTBICAL REvirw at the time, appears at the beginning 
of the book, among them being one of the electrical department, 
and one of the electric fittings showrooms. А number of similar 
views of the shops at the works at Birmingham follow. The 
catalogue is in three sections, "S" showing many designs of 
standard and Admiralty patterns, and ornamental lines, of peudants, 
brackets, hand lamps, bulkhead fittings, table standards, illuminated 
sign lanterns, &c.; section F. S.“ relates exclusively to some 
attractive artistic figures in bronze; the final section, “ P," deals 
with a good deal of electric lighting and bell material of Admiralty 
pattern. A glance through the catalogue shows that the firm have 
endeavoured to produce a book which embraces all the recognised 
standard patterns of ship fittings, and although the book is not à 
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large one, it is comprehensive and cont ains everything from 
standard fittings to the best class of saloon and state- room fittings, 
figures for newel posts, &c. The Admiralty lighting and bell 
material section will doubtless be appreciated by many contractors 
who have more particularly to do with this class of work. 

THE ELECTRIC AND ORDNANCE AccESSORIES Co., Lro., Bir- 
mingham.—Thirty-six-page illustrated catalogue (F72), containing 
particulars and views of over 100 patterns of their ''Stellite " 
electric on the Rivers and Eclipse systems, to which we made 
extended reference in our issue of October 4th. The com- 
pany has a department devoted solely to the manufacture of this 
apparatus. Substantial orders have been booked recently 
for ship and factory heaters; of the former the company has made 
a speciality. The general principles of the systems are detailed 
in the list, and priced particulars and code-words follow beneath 
the various illustrations. Code-word and numerical indexes 
appear at the end. 

Тнк EnEoTBICAL FrTTINGS Co., Lro., 38, Conduit Street, New 
Bond Street, London, W.—A new catalogue of electric light 
fittings has just been published by this company. It is bound in 
an impressively neat cover, and the large number of designs of 
fittinge are illustrated in an admirable manner on art paper, while 
the letterpress matter is printed in light green. The book is 
divided into eight sections, each of which is paged separately, 
dealing with different classes of designs thus:—Section A, elec- 
troliers ; P, ceiling fittings; E, pendants; F, pendants, adjustable ; 
G, brackets; Н, table and piano standards; J, floor standards; K, 
Newel and Bank standards, &c. ; L, billiard fittings. 


Trade Announcements.—It is stated in the British 
Australasian that the businesses of Noyes BROS., merchants, agents 
and contractors for electrical and mining machinery, of Melbourne 
and Sydney, have been formed into limited companies. There are 
to be no changes in the methods of either house, and the alteration 
has been made solely for family reasons, and at the same time 
in order to allow of the enlargement of the interests of some 
members of the respective staffs, who have been in the employ 
of the firm for many years. The boards of directors of the new 
companies will consist of Messrs. Edward and Henry Noyes and 
the members of the staff referredto. The capital of the company 


is £100,000 in 10,000 shares of £10 each. No shares are offered to 


the public. 

THE BIRMINGHAM ELEcTRICAL Fittincs Co. have appointed 
Mr. Geo. H. Newton, of Bright Street, South Shields, as their 
representative for the Newcastle district for the sale of their iron- 
clad switch and fuses, and registered switches and ,fuseboards, 
including their patent fool-proof switchgear. 


Dissolutions and Liquidations.—I.T.E. ELECTRIC 
Co., Ltp.—Creditors must send particulars of their debts, &c., to 
Mr. P. F. Huddleston, 72, Finsbury Pavement, E.C., the liquidator, 
by November 30th. 

ELBCTRICAL Coar-CurTING CONTRACT Corporation, Lrp.—A 
meeting is to be held at the York Buildings, Adelphi, Westminster, 
on November 20th, to hear an account of the winding up from the 
liquidator, Mr. J. A. Pendlington. 

Messrs. WILES & Воотн, plumbers and electric light installers 
and ironmongers, 701, Lea Bridge Road, Leyton.—Messrs. H. J. 
Wilks and F. Booth have dissolved partnership. Mr. Wilks will 
continue the business under the old style. 

NoRTHERN ELECTRICAL BuPPLY Stores, Ltp.—This company 
is winding up voluntarily, with Mr. Alfred Dunbar as liquidator. 

MEDICAL Evectro-THERMIC GENERATOR Co., LTD,—Creditors 
must send particulars of their debts, &c., to the liquidator, Mr. 
Н. W. Freshwater, 7 and 8, Railway Approach, London Bridge, 
8.Е., by November 11th. | 


Book Notices.— 7% Chemical Trade Director jy.—Third 
edition, 1907. Davis Bros, 265, Strand, W.C. 10s.—This is a 
directory of chemical manufacturers, merchants, brokers and 
agente, as wellas makers of chemical plant, and is a work which 
cannot fail to be of great service to all buyers, sellers and many 
users of chemical products. Nearly 250 more names are included 
than appeared in the last edition, but the information is given in a 
compressed form enabling the publishers to produce the work at 
the above reduced price. Part I consists of an alphabetical list of 
firms’ addresses with particulars of their supplies, telegraphic 


addresses and telephone numbers. Part II is a classified list of the 


firms in the different departments of the industry. 

“ Alternating-Current Motors." By A. S. McAllister. 
edition. New York: McGraw Publishing Co. 1907. 

“Motor Manual" Tenth edition. London: The Temple Press, 
Ltd. 1907. Price 18. 6d. net. 

“ Uber Versnche mit Litmitteln.” By A. Lippmann. Reprint 
from the Z. T.. Berlin: Julius Springer. 

“ Fowler’s Mechanical Engineer's Pocket Book, 1908." Edited 
by W. H. Fowler, Wh. Sc. 'l'enth edition. "Manchester: Scientific 
Publishing Co. Price 1s. 6d. net. 


Home-made Publicity.—Referring to the article in 
our last issue on this subject, the TECHNICAL Art Co., of Emerson 
Chambers, Newcastle-upon-Tyne, writes to point out that this com- 
pany has taken up the special work of producing central station 
publicity matter on English lines, and will be pleased to give any 
electrical engineer interested in publicity matters an idea of its 
methods of electrical advertising, and the results which have 
already been obtained. 


Electrical Companies and the Feared .Railway 
Strike.—Dismayed by the prospect of a railway strike and the 
consequent difficulty of obtaining coal supplies, certain electrical 
firms, besides municipal electrical committees, in various parta of 


Second 


south-east Lancashire have during the last few days been getting 
in augmented stocks of coal. In some cases the fuel has been 
obtained from outside sources and at slightly enhanced rates. 
Interviewed by an ELECTRICAL Review correspondent, representa- 
tives of the Earl of Ellesmere, Messrs. Andrew Knowles and the 
Clifton and Kersley Co., three leading Lancashire coal-owners, 
admitted that a railway strike would play havoc with the coal 
trade, for the traffic at present is extremely congested. 


Bankruptcy Proceedings. — MAUNSELL MERCIER, 
electrical engineer, 83, Camp Street, Salford.—A receiving order 
was made on October 15th, at Salford Court, on a creditor's 
petition. 


Messrs. Veritys and the N.E.:M.A.—Mssns. VERITYS, 
Lro., notify us that they have resigned their membership of the 
N.E.M.A. They desire to state that this step will make no 
difference whatsoever to their attitude to the contracting trade, 
whose interests will always be carefully watched by them as here- 
tofore. 'lhey consider, however, that they will be in at least as 
good a position to safeguard those interests when acting indepen- 
dently as when members of the Association. 


LIGHTING and POWER NOTES. 


Aberavon.—The T.C., on October 16th, decided to 
discuss with Margam U. D.C. the question of E. L., with a view to 
taking joint action in the matter. 


Australia.—The protracted negotiations for a supply of 
electric light and power for municipal and private use in Balmain, 
Sydney, and for providing a destructor to dispose of all the town 
garbage, has been prought to a termination, Kennick & Co. having 
signed the agreement. The contractors have to get all plant, &c., 
ready in 12 months. The Sydney Council has acquired the business 
оѓ the Strand Electric Lighting Co., Ltd., and the Empire Electric 
Light Co., Ltd. The new turbines that are being installed will give 
sufficient power to transfer their customers to the Council's mains. 
As a result of the amended tariff, the Council had to pay £900 more 
duty on the last turbine imported.—Australian Hardware and 
Machinery. 


Birmingham.—A L.G.B. inquiry was held on the 17th 
into the Corporation's application to borrow £81,900 for electricity 
purposes. There was no opposition. | 


Burmah.—The Electrical Inspector to the Barmah 
Government is drawing up a comprehensive scheme for the 
lighting of the many Government buildings in Rangoon, which 
will be supplied from the city installation. ‘The existing plants in 
some of the larger buildings will, it is believed, be done away 
with. 


Bury.— Messrs. J. K. Schofield, Ltd., have intimated to 
the Electricity Committee that they are prepared to install motors 
of 300 н.р. for driving their mill, and at the end of 12 months 
about 1,000 н.р. of motors, provided they can get an alternating 
supply. А sub-committee has been formed ќо deal with the 
matter. 


Chesterfield.—A L.G.B. inquiry was held on October 
17th into the application from the T. C. fora loan of £5,000 for 
electricity purposes, £2,500 being for mains, £1,500 for 
motors, and £500 each for meters and indicators. There was no 
opposition. 


Continental Notes.—Norway.—The British Vice- 
Consul at Bergen reports that the falls from Ringedal Lake, with an 
area of about two square kilometres, are to be employed for power 
required by the Alby United Carbide Factories, and the North- 
Western Cyanamid Co., at Odda. Shortly after leaving the Lake 
the water is diverted into a tunnel about three miles long, having 
a fall of some 490 yds. to the fjord, where a power station of about 
40,000 H.P., but capable of extension to 70,000 H. r., is being erected. 

The Badische Anilin und Soda Fabrik have purchased the Matre 
River at the end of the Mas Fjord, between Bergen tand the Sogne 
Fjord, calculated to afford some 30,000 н.р. 

Steps are being taken for the construction, with German capital 
of a power station in the Kinso Basin, in Hardanger, and a factory, 
probably for the production of chemical manure, at Kinservik, on 
the Hardanger Fjord. It is proposed to dam up a chain of lakes 
and pass the water through a rock tunnel, about 24 miles long with 
a 400-metre fall, to an upper power house, whence it is to be con- 
ducted through a similar tunnel to a lower power station. Hence 
the power is to be transmitted down the Huse valley to the factory 
near the sea at Kinservik. It is calculated that over 100,000 H.P. 
will be obtainable.— Board of Trade Journal. 


Dunfermline.—For three years now the question of the 
electric lighting of Mr. Carnegie’s native town has bulked largely 
in the discussions of the T.C. Two proposals were put before 
the board—a Corporation scheme, or a supply from the Fife 
Electric Power Co. When put to the vote both schemes were 
rejected, and the old Committee was replaced by a new body. At 
last week's meeting the convener of the new Committee asked the 
Council to give it power to again negotiate with the company 


which was agreed to. 
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Dundee.—The T.C. has been advised that it will not 
be possible to obtain powers in a prov. order before the Board of 
Trade to hire out motors and fittings, and {in view of this, the pro- 
posal has been dropped. The steps taken by the town to muni- 
cipalise the business were keenly opposed by private firms. 


Erdington.—The electric supply was practically 
inaugurated on October 19th. The system of supply is three-phase, 
with 230 volts for lighting and 400 volts pressure for power. The 
Aston B.C. supplies energy at 6,600-volt pressure to three sub- 
stations, where it is transformed for distribution to some 20 miles 
of cable network. 


Huddersfield.—The Electricity Committee has appointed 
a sub-committee to deal with all matters connected with the instal- 
lation and erection of new plants, mains, apparatus, and buildings 
for the three-phase scheme, and it has also been empowered to 
agree to terms with prospective power consumers. 

The Committee has entered into large obligations with the 
largest textile mill in the district for the supply of energy. 


India.—It is understood that the Bengal and North- 
Western Railway Co. contemplates an expenditure of over 
Rs. 90,000 on the further equipment of mail and passenger trains 
for electric lighting. About half a lakh is to be spent on fitting 
the coaching stock on the Tirhoot State Railway, and the balance 
of Re. 40,000 on the Bengal and North-Western Railway stock. 

An arc light equipment in connection with the additional elec- 
tric lighting of the Delhi central station of the East Indian 
Railway is being supplied by the British Westinghouse Co. 

The Maharaja Scindia, of Gwalior, has granted a concession to 
construct and work an electric tramway, supply electric energy for 
industrial purposes, and light the streets of the capital. Mr. S. J. 
Tellery is the managing director of the company. 


Kinlochleven.—Aluminium works are now being 
erected here on an extensive scale. The work is being carried out 
by a company which already manufactures aluminium at the Falls 
of Foyers. To supply the water-power necessary, a reservoir is 
being made 1,000 ft. above sea level, which will hold 20,000 million 
gallons of water. The reservoir will supply the power house 
through a fall of over 900 ft. An electric railway will run from 
the factory to the end of Loch Leven, where a pier is being built 
for the shipment of aluminium. 16 is estimated that the work will 
occupy two years, but it is hoped that it may be far enough 
5 next spring to permit the starting of one or more 

urnaces. 


Linthwaite.— The U. D.C. has appointed a committee to 
inquire into the question of electric lighting. 


London.—W ESTMINSTER.—The reports of the Improve- 
ments Committee of the L. C. C., which was submitted at Tuesday’s 
meeting, recalled the fact that the Improvements Act of 1900, 
in providing for the reinstatement of the Westminster Electric 
Supply Corporation’s station at Millbank! on a new site, provided 
that the plans of the station to be erected by the company on the 
new site should be approved by the Council. As amended by the 
Council’s General Powers Act of 1907, it was provided that the 
Council should not enter apon the company’s existing site until the 
expiration of two years and six months from November lst, 1907, 
but if the plans had not been approved by that date, the period of 
two years and six months should be deemed to extend from any 
subsequent date on which the Council might approve the plans. 
The Act of 1907 also provided that the Council should grant, and 
the company should accept, a conveyance of the new site on or 
before November 1st, 1907. The Committee further stated that 
the settlement of the company’s claim would form the subject of 
an arbitration to be held at an early date. The company had sub- 
mitted plans, and the Committee thought that the Council, without 
prejudicing in any way its position in connection with the arbitra- 
tion proceedings, might sanction the plans, and it recommended 
accordingly. 

HackNEY.—The L. C. C. has sanctioned the borrowing by the 
B.C. of £8,138 for buildings, mains and machinery and of £9,677 for 
mains, arc lamps, columns, &c. in connection with extensions of 
the street lighting in the same borough. 

MARYLEBONE.—The Lancashire Dynamo and Motor Co., Ltd., 
incurred penalties amounting to £300 on account of late delivery of 
a feeder booster. After negotiations with the consulting engineer, 
the company offered to rewind the low-voltage booster at Man- 
chester Square and supply the balancer regulators to enable this 
machine to act asa feeder booster on the 480-volt network, in lieu 
of the penalties. This offer has been accepted by the Electric 
Supply Committee. The resident engineer has reported that if the 
bonus scheme originally sanctioned up to December, 1906, were 
applied for the six months ending June, 1907, there would bea 
bonus earned of 87:5 per cent. of the average weekly wage of each 
man included in the scheme. He further reported that no bonus 
had been earned for the previous six months during which the 
scheme had been in operation. The Electric Supply Committee 
has ordered that the bonus scheme be continued, and that the bonus 
earned be paid to the workmen entitled thereto. | 


Luton.—The Т.С. has decided not to entertain а claim 
made by Messrs. Marshall, Brookes & Chalkley, Ltd., for £177 with 
respect to a fire at the firm’s premises, caused, it was alleged, by 
reason of the condition of the Council's mains. The electrical 
engineer informed the Council that the fire was due to a short- 
circuit, undoubtedly caused by lightning during a storm. - 


Merthyr.—The B.C. has agreed to the terms for street 
lighting offered by the Merthyr Electric Traction Co., for the main 
street from Merthyr to Dowlais. 


Newmarket.—The U.D.C. has invited the E.L. company 
to tender for the public lighting of the town. 


South Africa.—U rrENBAGE.—At а public meeting of 
the ratepayers held on September i9th, the action of the T.C. 
was confirmed, as to the granting of a concession to Messrs. 
Bellad-Ellis & Co., electrical engineers, of Port Elizabeth, for the 
public and private lighting of the town by electricity, at an esti- 
mated cost of £12,470. The three-wire p.c. system is proposed, 
with 500 volte across the outers; distribution will be carried 
out by bare overhead mains. The street lighting will be by 
means of 15 arc lamps of 1,250 с.р. each and 100 “Tantalum " 
lamps of 80 c.P. each. The plant will consist of two Crossley 
suction gas plants complete; two Crossley horizontal gas 
engines of 54 H.P.; two 35-Kw. generators and balancers; switch- 
board, pumps and accessories. The T.C. will receive a fixed sum of 
£825 per year for street lighting, and the charge to private con- 
sumers will be from 1s. to 9d. per unit. Mr. J. A. Barkley 
(manager of the Port Elizabeth electric tramways) was engaged by 
the Uitenhage T.C.to examine and report on the scheme as pro- 
posed by Messrs. Bellad-Ellis & Co. 


South America.— BAHIA BLaNcA.—The Senate has 
passed a Bill authorising the Bahia Blanca and North-Western 
Railway to supply electric light and motive power, public and 
private, to the city, in combination with the services of the Cia. 
Sudamericana de Luz y Fuerza already existing there. 


Staffordshire.—Owing to the way in which costs of 
production have increased in the Staffordshire iron trade, iron- 
masters are seeking to drive the rolling mills by electric power. 
Sir Alfred Hickman, Ltd., Messrs. Bayliss, Jones & Bayliss, Ltd., 
and Messrs. Tupper & Co., Ltd., are reported to be making this 
departure, which, when completed, will involve an outlay approach- 
ing £50,000. 

Stretford.—The U.D.C. has amended its application 
for a loan for electricity purposes. Instead of a sum of £53,460, a 


loan of only £36,445 has now been asked fcr, together with £2,723 
excess expenditure and £3,000 for the purchase of motors for hire. 


— 


TRAMWAY and RAILWAY NOTES. 


Australia.—The Victorian Railway Commissioners have 
arranged to install a semi-automatic  electrically-controlled 
signalling gystem on the Hawthorn suburban line, in order to allow 
of more trains being run. The traffic between Hawthorn and Mel- 
bourne has increased so rapidly, that the ordinary signalling has 
been found inadequate to meet its requirements. 


Belfast.—At the weekly meeting of the Tramways and 
Electrical Committee an influential deputation attended in con- 
nection with the movement for the extension of the tramway 
system through the village of Ligoneil. The deputation put the 
views of the Ligoneil people, who are within the city area, before 
the Committee very forcibly. As a result of the interview, the 
Committee subsequently decided to place the matter on the agenda 
paper for the next meeting in order to discuss the cost and time 
of commencing the extension. One of the prime difficulties is the 
very steep character of the road over which the proposed extension 
is to be made, Ligoneil being practically on {ће side of a 
mountain. . 


Bradford.—As the result of the past half-year's working 
of the City tramways the balance in hand constitutes a record for 
any six months in the history of the undertaking. The half-yearly 
return of traffic shows that the total receipts from April to 
September have been £129,326 as against £126,584 taken during 
the corresponding period of last year, and the balance in hand is 
£16,307 as against £10,732. On the expenditure side the cost has 
been £82,966 as compared with £84,669 for the first six months of 
1906. The contributions for interest and sinking fund have been 
£15,345 and £14,707 as against interest, £16,113, and sinking fund, 
£15,071. The working cost per car-mile has been 7:038d. as compared 
with 7:453d. for 1906, or a saving of 415d. per car-mile, or £4,700, In 
the above figures no account is taken of the amount now being 
expended on the laying of track. Last year the surplus of the 
department was £14,536, and the amount spent on renewal of the 
permanent way was £14,981, or a loss on the year of £445. 


Continental Notes. — GERMANY. — The municipal 
authorities of Crefeld have decided to equip the local fire brigade 
with a number of electric motor fire engines. 

The Kaiser is adding an electrical motor landaulet to his fleet of 
automobiles. The new vehicle is being built by the Norddeutschen 
Automobil und Motoren Gesellschaft, of Bremen. 


IIford.— With regard to the extension of the electric 
tramways mentioned in the ELECTRICAL Rxevisw last week, the 
U.D.C. has decided to seek the necessary powers by means of 
a Parliamentary Bill. The opposition of поез along the route 
rendered it impossible to proceed by a prov. order. 
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Egypt.—A start has been made on the electric railway 
which is to connect Cairo and the coming town of Heliopolis. The 
а of 10 miles is to be covered by the trains in about 15 
minutes. 


Great Harwood and Rishton.—The U.D.C. has con- 
sented to an extension of time for the construction of the proposed 
light railway for Blackburn, Whalley and Padiham, on certain 
conditions relating to the roadways, &c. 


Haslingden.— In connection with the electrification of 
its tramways, the Corporation has decided to generate its own 
electricity, for which purpose a power station will be established. 
The conversion of the system from steam to electricity will be 
commenced on April ist of next year. 


Huddersfield.—The borough engineer's financial state- 
ment for the past six months respecting the tramways shows that the 
capital outlay to date is £112,902. The income for the six months is 
£44,118, or 10:84d. per car-mile compared with £42,360 and 11:03d. 
respectively for the corresponding period of last year. The total 
working expenditure is £20,676 or 5'08d per car-mile, as against 
£20,853 and 5°43d. The gross surplus is £23,442 or 5'76d. compared 
with £21,507 and 5:604. The rent of leased lines (Linthwaite) 
absorbs £603, interest on capital £6,600, redemption of debt £4,935, 
and depreciation at 3 per cent., £6,194, leaving a net surplus of 
£5,110, or 1'264. per car-mile compared with £3,175 and 83d. Six 
cars are to be fitted up with slipper brakes as an experiment. 


Leith,—The Corporation has decided not to proceed with 


the Granton extension at the present time. 


London.—L.C.C.—The consideration was postponed on 
Tuesday for a week of a proposal by the Highwavs Committee in 
regard to the construction of tramways from Hammersmith to 
Harlesden. It is estimated that the expenditure would amount to 
£107,630. In the course of a report on the financial bearings of 
the scheme the Finance Committee states that it feels consider- 
able difficulty in reporting upon the financial aspects, as so much 
depends upon the success which may attend the Franco-British 
Exhibition. The district through which the tramways would pass 
is at present very sparsely populated, and there would probably be 
at the outset, apart from the Exhibition traffic, a deficiency of from 
£4,000 to £5,000 a year. 


St. Helens.— Electricity is stated to have been the cause 
of a fire in two shops on Thursday, 17thinst. It appears that a 
tramway guard wire fell across one of the trolley wires, creating a 
circuit from the latter through an iron standard, and along an 
underground gaspipe into the cellars of the shops. The gas was in 
some way fired, but, fortunately, not much damage was done. 


South America.— Electric tramway developments move 
slowly in Monte Video. According to the Review of the River Plate 
the Germans promised the opening of their Ramirez service for 
November, but even then they will barely have begun their exten- 
sive network, and miles of track re-laid have as yet neither poles 
nor trolley wires erected. The heavy bogie cars built on the 
Continent for the Paso Molino service do not seem to be the success 
they were designed to be, being too noisy for comfort and too ex- 
pensive in consumption of energy, and the St. Louis four-wheel cars 
are said to be found much more serviceable. 


Nouthend-on-Sea.—The T.C. has received from the 
B. of T. an extension of time until October 4th, 1908, for extending 
the electric tramways to Croxson's Court and Half-Way House. 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.—The Central and South American Telegraph 
Co. has been authorised by the Argentine Government to estab- 
lish a land line between Buenos Ayres and Mendoza, vid Mercedes, 
Junin, Rufino, Villa Mercedes and San Luis, with branch lines to 
Pergamino, San Nicolas and Rosario. 


Canada.—The Board of Conciliation has awarded to the 
telegraphists of the Canadian Pacific Railway an advance in wages 
of 14 per cent., overtime for work on Sundays, and annual holidays 
without stoppage of pay. The Canadian Northern Railway has 
also conceded a rise in wages to its telegraphists. 


Chile.—According to official advices from the Western 
Union Telegraph Co., the Central and South American Telegraph 
Co. have opened a telegraph office at Antofagasta, Chile, by joining 
a Т-ріесе to their Iquique-Valparaiso No. 1 cable. It is the inten- 
tion of the company to lay a cable to Antofagasta soon. 


French West Africa.— Three telephone lines have been 
erected on the Upper Senegal and Middle Niger, connecting Kayes 
and Medine, Kita and Bammako, and Bammako with Kulikoro. 
Connection will shortly be made with Timbuktu. 


‘India.—The Indian Government has nominated Mr. 
T. D. Berrington as Director-General of Telegrapbs vice Sir 
Sydney Hutchinson retired. 


Sweden.—At the end of 1905 the telegraph and telephone 
services wete represented by 129,917 km. of line, 24,598 thereof 
being submarine cable, which includes half of the cables owned 
jointly with other Governments. The telephone system consisted 
of 75,6048 km. of line in 1905, while 85,000 km. were owned 
by private undertakings. There were also 7,798 km. of telegraph 
line belonging to railway companies which were used only for their 
own private purposes. The number of telegraph offices was 2,434 
at the end of 1905, being one for every 2,203 inhabitants. The 
number of employés in the telegraph service was 5,900. 

Of the 3,192,608 telegrams dealt with, 2,920,158 were 
paid for and 272,450 were free. International traffic dispatched, 
received and passing in transit consisted of 1,610,220 telegrams. 
Of this number 656,244 were exchanged with Germany ; 531,505 
with Great Britain; 270,401 with Denmark; 228,365 with Norway; 
104,913 with France and 80,340 with Finland. Owing to insuffi- 
cient addresses 6,939 telegrams could not be delivered. Of 97 claims 
for refund of tolls 78 were allowed. 

The number of conversations on the telephone system was 
233,299,780, being an increase of over 21 per cent. on the previous 
year’s result, and an average of 2,850 per instrument. International 
calls amounted to 185,134, as against 165,593 in 1904. 

The «net receipts for both services in 1905 were £461,972, as 
against £409,245 in 1904, and tke expenses for the two years were 
£454,971 and £383,588 respectively, leaving a surplus for 1905 of 
£7,000. 

It is stated in the Swedish Government reports for 1904-5 
that £4,049 was spent in 1904, and £3,978 in 1905 in the 
purchase of new poles. Of tbe 18,483 purchased in the former 
year 15,179 were impregnated with sulphur of copper, while of the 
18,258 purchased in 1905 only 9,412 were so treated. Many inter- 
ruptions were caused by snowstorms and frost, and during 1904 
one violent storm laid low 4,000 wires, which it took one month to 
repair.—Journal Télégraphique. 


Submarine Cables.—The lengths of cables recently 
laid have been given as follows 


Tangier-Cadiz 78:108 nautical miles. 


Port au Basque-Canso 5% .. 199°318 i 99 
Waterville-Canso (1905) . 2,237-570 з эў 
Manila-Shanghai . 1,264°400 3 $5 
Bonin Islands-Quam 599: 100 E n 
Dominica-St. Lucia.. - 8 100 000 - ji 
St. Petersburg-Rodvig ria Libau 92:000 ү: $4 


Telegraph Inquiry Committee.—The P.M.G. has 
appointed a committee to consider the accounts and returns in con- 
nection with the telegraph and telephone services, and to report in 
what manner they can be modified or supplemented so as to show 
more clearly the financial result of those services. 


Telegraph Messengers.— In view of the fact that under 


present conditions telegraph messengers, on the conclusion of their 


term of service, are thrown on the world without any settled pro- 
spects, arrangements are being made to ensure that in future they 
shall receive technical training in various trades during their 
service. 


Telegraphic Interruptions and Repairs :— 


CABLES. IwrERBOPTED.  BEPAIBED. 
Curacao-Coro 
Curacao-La Gua } Closed.. oe eo eo Jan. 12, 1906 .. ee 
Curacao-M 
Tarifa-Tangier " ay .. Jan. 18, 1904.. T 


Port Arthur-Chifa (Closed) .. .. ..  .. Маг, 9, 1904. 
Garachico-Santa Crus 19, 1906 .. 
Las Palmas-Arecife ee аа os ee .. А 


Brest-Dakar n July 22, 1907 

Midway Island-Guam E as Sept. 22, 1907 .. 
Pernambuco-Ceara T T EN - .. Oct. 9, 1907.. р 
Pernambuco-Para is ВЕ is ex .. Oct. 9, 1907.. Oct. 17 
Guernsey Jersey - ‘ .. Oct. 19, 1907 Р 


LANDLINES, 
Puerto-Barrios .. 5 i „ Aug. 2, 1908 .. m 


Wireless Telegraphy.— Marcosi TRANS-ATLANTIC 
SgRvicE.— On Thursday last week the Marconi stations at Clifden, 


. in Ireland, and Glace Bay, in Nova Scotia, were opened for Press 


communications, and a number of congratulatory messages were 
transmitted in both directions. The charge is 24d. per word for 
Press dispatches, to which must be added the cost of transmission 
by landlines at both ends. Ordinary messages will be accepted 
shortly, at 5d. per word. The cable companies’ charges between 
London and New York are 5d. and 1s. respectively, but these are 
net. 

A great deal of baby talk about the new service has appeared in 
the more sensational daily papers, much of it senseless beyond 
belief. One paper rashly published a photograph of the wireless 
messages leaving (or arriving at ?) Clifden—covered with streaks of 
light, which, in point of fact, were nothing but the traces of stars, the . 
plate having been exposed for half an hour. 

According to the Central News, 14,000 words were dispatched 
across the Atlantic on the opening day, so that, as the speed of 
signalling is only 25 to 35 words a minute, the traffic must have 
been very heavy and continuous. 

A Times correspondent says that the buildings at Clifden are 
mostly wooden huts, with.the exception of the receiving and trans- 
mitting rooms, which form part of a permanent erection of steel. 
Peat, of which there is an abundant supply, is used as fuel for the 
boilers. The aerial consists of a number of tall masts arranged in 
a line facing seawards, and carrying a network of wires. The 
operators here have a telephonic apparatus, with a very sensitive 
sounder, attached to their ears, and it is their trained sense of 
hearing and distinguishing the Morse signals transmitted from the 
overhead wire and ether, rather than their sense of sight, that enabics 
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them to distinguish the Morse signals." The italics are ours. The 
staff at Clifden numbers over 70. 

The time occupied in transmission is apparently about two hours. 
A correspondent of the Daily Mail in Nova Scotia, inquiring 
whether & message handed in at Glace Bay had reached London 
four hours later, received a reply by cable in 20 minutes, to the 
effect that the message had not arrived. 

Later reports show that considerable delays in transmission have 
taken place, and the Marconi Co. blame the American landlines. 
The New York correspondent of the Telegraph states that a 
message of 75 words was nine hours in transit between New York 
and Glace Bay, and that the Marconi Co.’s general manager in 
Canada admits that unless messages are handed in at New York by 
mid-day (5 p.m. here), they cannot be sent in time for the next 
day’s paper. Hence he and other correspondents had temporarily 
stopped sending messages to Glace Bay. It is suggested that the 
strike of telegraphists, or the jealousy of the land telegraph com- 
panies, which are allied with the cable companies, may be 
responsible for the delay. | 

Although cable shares fell, and Marconi rose for some days, the 
position was reversed towards the middle of this week, when the 
sensational reports ceased to appear, and reports of endeavours to 
raise fresh capital on the part of the Marconi Co., with delays in 
transmission of messages, took their place. 

The Netherland Indies Government has granted authority to a 
company to establish wireless telegraphy between Java, Celebes, 
Borneo and neighouring islands.— Z / t rotechn ische Zeitschrift. 


Wireless Telephony.—It is stated that the U.S. Navy 
Department is about to install wireless telephone apparatus on 
all the battleships destined for the Pacific. Practicable telephony 
over a distance of five miles in all weathers is guarantced by 
the company furnishing the instruments. 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ABERDEENSHIRE.—Alterations to Badenscoth School. 

tect, Turriff. 

AYLESBURY.—Important additions to Royal Bucks Hospital. 

BANGOR.—New Government otħices. Postmaster, Head Post Office, Bangor. 

BARNET .—Isolation hospital. H. F. Traylen, 84, Great James’ Street, Bed- 

ford Row, W.C., architect. 

. BARNSLEY.—Important additions to Parker Street Church. Ernest Dyson, 

architect, Barnsley ; Alfred Ouram, builder, Barnsley. 

BILSTON.—New schools in Queen Street for Holy Trinity Church. J.P. 

Baker, architect, 33, Market Place, Willenhall, Wolver- 
hampton. 

Extensive additions to Spring Vale Steel Works (450,000). 
Hickman, Ltd., owners. 

BIRMINGHAM.—Telephone installation (internal) at Monyhull Colony, King’s 

Heath, for epileptics, for Birmingham, Aston and King's 
Norton Joint Poor Law Establishment. Clerk of the Works, at 
the Colony. 

New church of St. Andrew, Oxhill Road. 

BLACK POOL.—New General Post Office in Abingdon Street for Н.М. Office of 
Works. 

Lecture hall and school in connection with Claremont Congre. 
gational Church (41, 300). 

H.—Cowpen Quay Primitive Methodist Church to be reconstructed 
(£1,800. Davidson & Sons. architects, Newcastle-on-Tyne; 
Gordon Bros., builders, Stakeford, Morpeth. 

BONNYBRIDGE (BrIREANGaHIE).— Proposed new police station. Chief Сор. 

stable of Stirlingshire, 

BOURNEMOUTH.—New elementary schools in Middle Road for the T.C. 

F. W. Lacey, architect, Municipal Oftices, Bournemouth. 

BRADFORD.—New Baptist Sunday Schools (£4,000), Fred Holland, architect, 

11, Parkinson’s Chambers, Bradford. 

BREDBURY.--New cotton mill for the Pear Spinning Co., Ltd. 

BRIDGWATER.—New police court buildings for Somerset С.С. (25,000). 

BRIGHTLINGSEA (EssEex), —New police station. F. Whitmore, county archi- 

tect, Duke Street, Chelmsford. 

BRIGHTON.—Oftices for the London Dailu Telegraph (£1,427). 

Bmithem, 88, Queen Street, Cheapside, E. C., architects. 

BROUGHTON.—New Sunday Schoo! and parish room at Wetwood, Mr. Felton, 

builder, Croxton. 
BURSLEM.—New Wesleyan Church, Sneyd Green. Ford & Slater, architects, 
Burslem; J. W. Brindley, builder, Wedgwood Saw Mills, 
Burslem. 

CARDIFF.—New Congregational Church in Eyre Street, Splottlands. Haber. 
shon, Fawekner & Co., architects, Tredegar Estate Offices, 14, 
Pearl Street, Roath, Cardiff. 

COLCHESTER.—Residence on Lexden Park Estate. Mortimer & Bon, archi. 

tects, Lindum Chambers, Romford. 

COVENTRY.—New Institute, Balsall. E. A. Isherwood, builder, Balsall, 

Coventry. 
DUNFERMLINF.—New shops in High Street for Thomas Christie, 97, Mill 
Street, Dunfermline. 
Paint and oil store for J. N. Wilson, painter, Queen Anne Street, 
Dunfermline. 
Additions to factory for W. Cunningham, manufacturer. 
EASTBOURNE.—Electric ventilating apparatus at the Pier Pavilion. 
bourne Pier Co., Lid. 
EAST WICKHAM (KFNT) .- New Vicarage. 
sea Avenue, Woolwich, S. E. 
FOLKERTONE.--New Harvey Grammar School for the T.C. 
FRESSINGFIELD.—Alterations and additions to Fressingfield Voluntary 
School. J. Fisher, manager, Fressingfield. 
GALASHIHELS..- Proposed new Technical College in Market Street. 
GARRISON (Co. FPR NANA. New. parochial house for the Rev. P. А. 
M'Cleary. J. V. Brennan, architect, Belfast Bank Chambers, 
Belíast. 

GLASGOW,-New Church in Gower Street, Bellahouston. 

surveyors, 115, Wellington Street. Gla«gow. 


J. Duncan, archi. 


Alfred 


BLYTH 


East- 


Thomas & Edge, builders, Angle. 


Robt. боов & Bon, 


Joseph and | 


GLA8GOW.—Nevw fire station. Corporation City Engineer. 
Saw mills. J. B. Fraser & Co., 108, North Wallace Street. 
GLOUCESTER.—Petty Sessional Court. М. Н. Medland, county architect, 
15, Clarence Street, Gloucester. 
GOOLE.—New co. operative stores for Goole Co-operative Society. 
GOURDON, MONTROSE.--New spinning mill. John Fyfe, plumber, Bervie. 
GREENOCK.—Laundry buildings in Port Glasgow Road for Greenock and 
District Laundry, Ltd. | 
HANWELL.—R.C. schools (£3,500). E. Goldie, 81, Upper Phillimore Place, 
Kensington, W., architect; John Barker & Co., 52, High Street, 
Kensington, builders. 
HARLOW (EssEx).—New police station. Е, Whitmore, county architect, Duke 
Street, Chelmsford. 
HAROLD WOOD (Essrx).—Adaptation of countrv house for Convalescent 
Home. F. E. Hilleary, town clerk, West Ham. 
—'|wo detached houses in Laugcliffe Avenue for J. Hamilton 
Brown. H.E. Illingworth, architect, Wheatlands Road, Harro- 
fate, and 8, East Parade, Leeds. 
HEYWOOD. New mill (60, 000 spindles) for the Unity Ring Mill Co. 
HULL.—New Wesleyan Church in Anlaby Street (£9,000. Rev. W. A. Hind, 
resident minister, 
INCE.—New Men's Institute in Westwood Lane, Lower Ince, in connection 
with St. Mary's Church. 
KELLY BRAY (ConNwaLL)—New Wesleyan chapel and schools. L. 
Scantlebury, architect, Callington. 
BESEDBcsimportens additions to Millshaw Leather Works, Churwell, for 
W. L. Ingle, Ltd. T. A. Buttery and 8. B. Birds, architects, 
Queen Street, Morley, and 1, Basinghall Square, Leeds. 
Extension to Pool schools. G. W. Watkinson, architect, 1, Mark 
Lane, Leeds. 
New Salvation Army Hall in Meynell Avenue, Rothwell (£1,008). 
LEICESTER.—New Primitive Methodist Church and schools, Coalville 
(£1,026). H. Harper, architect, Nottingham; J. Cole, builder, 
*129, Bridge Road, Leicester. 
LIVERSEDGE.— Extensions to Stanley Mills. A. E. e architect, Liver- 
sedge Hall Lane, Liv ersedge. 
LIVERPOOL. m ое and fire stations in Lawrence Road for the T.C. 
(£4, 
LLANHILLETH A esi Parish Church (£4,600). Rev. D. Felix, rector. 
LOCHGELLY (Firr).--Extension to Lochgelly Senior School (£7,000). W. 
Steedman, Lochgelly, clerk of works. 
Proposed Municipal Buildings for Lochgeily. 
tect, Dunfermline. 
LUNDON (TorrENHaAM).—Addditions and alterations to Bell Brewery. A. Dixon, 
16, Holland Villas Road, W., architect. 
(Sr. GEORGE-IN-THE-Fast).—Enlargement of Berner Street school 
(22.237). T. J. Bailey, architect to Education Department 
L.C.C., Spring Gardens, 8.W. 
(Hoxrow).—Adaptation oí building for temporary school. T. J. 
Bailey, architect to Education Department of L.C.C., Spring 
Gardens, S. W. 
(GREEN WICII). Addition to glass factory in Anchor and Hope Lane. 
J. Cook, 14, Eleanor Road, Woolwich, architect. 
(WaLwortH).—Building in Portland Street. Messrs. Cluttons, 5, 
Great College Street, Westminster, 8.W., agents. 
(NonTuriELDs, W.).--Wesleyan school chapel (£2,500, inclusive of 
site). Rev. Joseph Dixon, 37, Hillcroft Crescent, superinten- 
dent Minister. 


HARROGATE, 


J. T. Scobie, &rchi- 


(Wool. wien. $.E.).—Central car repairing depót for the Т.С.С. 

(£67,400). 

(SHorepITcH).—Warehouse in Shepherdess Walk (£3,777). Joseph 
and Smithem, 83, Queen Street, Cheapside, architects. 

(PLUMSTEAD, S.E.).—Rebuilding of St. Nicholas’ Church. 

(BaTTERSEA).--Additions to Albert Bridge Flour Mills. Henry 
Lovatt, Ltd., Imperial Road, S. W., builders. 

(BAT THHSEA).— Re- erection of 222 to 228, Lavender Hill. A. W. 


Taylor & Co., 159, High Street, Putney, S. W., surveyors. 

(BATTERSKA).—Adaptation of tramway depot in Queen's Road for 
Incorporations, Ltd. F. Hazell & Co., 121, Victoria Street, 
S. W., agents. 

(PICCADILLY AND ST. JaMEs's StRRET).— Buildings for the Norwich 
Unien Life Insurance Society. Ernest Runtz & Ford, 10, 
Wallbrook, E. C., architects 

(HoLuoRnN).—Buildings over Holborn Tube Station (Piccadilly Rail- 
way) Waring White Building Co., Ltd., 14, Cockspur Street, 

. S. W., contractors. 

(TooriNG).— Development of Furzedown Park Estate for building 
purposes. He К. Millar, Ravenstone Street, Battersea, S. W. 
land agent. 

(Ciry).—Rebuilding 71, 78 and 75, Gresham Street, айа 1, Alderman. 
bury for Fownes Bros. & Co., glove manufacturers, 

(Ciry).—Extension of premises (including 68, 64 and 65, Pater. 
noster Row), for Nicholson, Ltd., 53, St. Paul’s Churchyard, 
drapers. 

(FvLHAw).— New central library (£15,000). 
Librarian; F. Wood, borough surveyor. 

. eKiinLnUnuN).— Enlargement of library (£1,630). 

LUDLOW.—Alterations to the Grammar School. Н. Brakspear, architect, 
Corsham, Wilts. 

LUTON.—New  workhouse buildings, board room, offices nnd laundry 
(£10,000) for the B.C. Gotch & Saunders, architects. 

Rebuilding of mansion, Putteridge Bury, Bury Park. Beck and 
Elis, Great Missenden, Bucks. Agents to owner, Thos. 
Meadows Clutterbuck, Chequer's Court, Butters Cross, Tring, 
Bucks. 

LYDNEY (Draw FonrksT).—New cottage hospital. A. J. Dunn, architect, 
Clarendon Chambers, Birminghain ; J. Byward & Sons, builders, | 
Stroud Road, Gloucester. 

MACCLESFIELD.—New Co-operative Stores in Bank Rtreet for the Maccles- 
field Equitable Provident Society, Ltd. Edward Smith, 
president. 

MANCHESTER.—-Proposed new Sunday school in connection with Longeight 
Wesleyan Chapel. 

New hospital for Women. Contractors, R. Neill & Sons, Strange- 
ways, Manchester. 

New church for Holy Trinity parish, Blackley. Basil Champneys, 
architect, Manchester. 

Electric installation for pumping machinery at Royal Oak Print 
Works. Sackville & Swallow, Ltd., owners. 

MATLOCK BATH.—Pump-room, baths, and pavilion under consideration 
(£20,000). 

MORRISTON (Nenr Swaxsra)—New sheet mills for galvanising purposes. 
W. H. Edwards, Dutfryn Steel and Tinplate Works, Morriston, 
owner. 

NEWPORT (Мох . New church (£5,000 to £6,000) Cwmbran. J. B. Kempson, 
architect; W. A. Linton, builder, Newport, Mon. 

NORTHAMPTON. —New church lit by electricity (£8,542), M. A. Holding, 
architect; R. Cosford, builder, Connaught Street, Northampton. 

NORTHFLEET.—Queen's Head Hotel to be rebuilt. Wood & Sons, Ltd., 
brewers, Gravesend, Е 


W. S. C. Rae, Public 
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OBAN.—New Argyllshire sanatorium on Benvoulin estate. 

OLDHAM.—New spinning mill, Chadderton, to be called the“ Rugby.“ 
Dixon, architect, Oldhain. 

POOLE.— Proposed Municipal buildings. 

PORTSMOUTH anp SOUTHSEA.—New district church (£8,000). 

RATHMINES (Co. Dvsiix).—Additional accommodation at Vergemount 
Isolation Hospital for the Rathmines and Pembroke Joint 
Hosrital Board. E. Bradbury, architect, College Park 
Chambers, Nassau Street, Dublin, 

READING.—New Library (24,000). Е. W. Albury, architect, Reading; J. 
Kingerlee & Sons, builders, Oxford. 

ROTHERHAM.-—New library and reading room, Tickhill. 
architect, 1, Prince's Street, Doncaster. 

RUTRERGILEN.— Proposed extension of Town Hall (£6,000- £10,000). 

SHIPLEY.--New soap works to be established. | 

xb lE i to 47, Southgate. J. Clare, architect, London Road, 

eaford. 

SOU THEND.— Additions to the Nore Yacht Club, the Cliffs. Trustees of Nore 

Yacht Cluh, owners. e 
New Church for Bt. Baviour's Parish, Westcliff. 
SOUTH WOODFORD.-— Proposed Cottage Homes for Children. 
RIGGDBEHORI S Mission Church in connection with Bt. Helen's 
‘hurch, 
ВТОМҮ STRATFORD.—Class-rooms, Vestry, &c., at the Baptist Chapel. 
BTURTON-BY.STOW (Lincs.).—Bakehonse, warehouse and stabling. W. 
" Mortimer & Son, architects, Lincoln. 

SWANAGE.—New '' Wordsworth Home of Rest" (24,800). Messrs. Crickmay, 

architects, 4, Mincing Lane, London. 


F. W. 


P. N. Blundell, 


TEDDINGTON.— Fire Brigade Station. M. Hainsworth, surveyor to the U. D. 


Conncil, Teddington. 
TUNBRIDGE WELLS.--Bedford Hotel, High Street, to be re-built. R. V. 
Gower, solicitor to the owners, Tunbridge Wells. 
WARRINGTON.—New Cburch, St. Margaret's, Orford. Albert Warburton, 
architect, 2, Bold Street, Warrington. 

WELLINGBOROUGH.—New Church, 8t. Mary’s (£6,000). 

New leather factory near the Station, for Nicholson, Daniels and 

Clough, London and Northampton. 

WEST HAM.—Aditions to Custem House school (21,250). Architect, Educa- 
tion Department, Town Hall, West Ham. 

WEY BRIDGE.—New police station. 

WEY MOUTH.—New pavilion for the T.C. 

WHITEFIELD.—New Wesleyan Church. 

WHITEHEAD (Co. ANTRIM).—New parish church. 

WINCHESTER.—New church (415,000). Canon I.. Gunning, M. R., St. Peter's, 
Winchester. 

WOODFORD W'ELLS.—Church hall and vicarage in connection with All 
Bainte' Church. 

WORTHING.—Conversion of chapel, &c., into hostel for Missionaries for the 
Rocietv for the Propagation of the Gospel. Miss May Cochrane, 
Warwick Gardens, Worthing, hon. general superintendent. 

YEOVIL.—Detached houses in Prideaux Road and Ashburnham Gardens, 
P. D. 8tonham, architect, Yeovil. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— New Sourn Wa LES. — December 11th. 


Tenders will be received at the office of the Deputy Postmaster- . 


General, Sydney, for the supply and delivery, at the Central 
Exchange, General Post Office, Sydney. of the following: 1.000 
telephones, wall. common battery; 100 televhones, table, common 
battery. Specifications may be seen at the offices of the ELECTRICAL 
REVIEW. 

боотн AusTRaLia.—January 8th, 1908. One common-hattery 
mwitehhoard and 3.000 subscribers’ telephones (specification 
No. 1€6) for the Deputy Postmaster-General, Adelaide. Specifica- 
tions can be seen at the Commonwealth Office, 72, Victoria Street, 
S. W. | 

VicTORIA.—January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common-battery switchboard and 
3,000 subscribers’ telephones and other apparatus, for the telephone 
exchange at Windsor. | 


ADELAIDE. — November 26th. The Avent-General for South 
Australia, 28, Bishopsgate Street Within, E.C., has received speci- 
fications for tramway rails and fishplates required by the Adelaide 
Tramwavs Trust. which bas the electrification of these lines in hand. 
A deposit of £3 3s. is required. 


MELBOURNE.— December 17th. 
switchboard for Central Telephone Exchange, Victoria.* 


BRISBANE. — December 16th. Insulators, iron spindles and 


copper wire for tbe P.M.G.* 


Port Aprralpz.— March 11th. Common battery switchboard, 
subscribers’ telephones and protectore.* 


Caledonian Railway.—November 4th. The company 
invites tenders for electric lighting material and fittings. John 
Fergusson, stores superintendent, St. Rollox, Glasgow. 


* Specifications at Commercial Intelligence Office, Board of 


Trade, 73, Basing 
wealth Offices, 72, Victoria Street, S. W. 


Five sections of telephone 


hall Street, E. G. Tender forms at Common: 


Dublin.— November 4th. Three-phase low-pressure 
switchboard for the Dublin Corporation destructor depôt. See 
“ Official Notices” to-day. 


Dublin.—November 11th. Stores for the Dublin United 
Tramways Co. (1896), Ltd. See Official Notices” to-day. 


Edinburgh.—November 8th. Junctions and pits for 
tramways extensions for the Corporation. 


Edinburgh.—October 26th. The School Board invites 


estimates for an electric light installation at Towerbank School, 


Portobello. Schedules of measurement at the office of Mr. Carfrae, 
architect, 3, Queen Street. 


Egypt.—November 1st. Alexandria Harbour autho- 
rities. Electric power station and a number of transporters 
and capstans. Directeur des Postes et Phares. | 


Gloucester.— November 9tb. Stores for the Light 
Railways Committee. See Official Notices" to-day. 


G.W. Railway.—November 12th. 
See “ Official Notices " October 4th. 


Italy.—November 4th. The municipal authorities of 
Acireale, Catania, require offers for electric lighting and power 
plant. See this column for October 13th. 


Llandilo.—November 2nd: 200 yd. electric light cable 
and four lamps for the U.D.C. R. Shipley Lewis, Clerk to Council 


London.—November 5th. Electric light installation at 
the Lawn Lane School, Kennington, S.E., for the L.C.C. See 
“ Ofcial Notices“ to-day. 


New Jealand.— December 11th. The Napier T.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. 


Portrush.—November 2nd. Lighting installation (elec- 
tricity or gas) for the U.D.C. Specifications at the offices of the 
Council, Town Hall. 


Spain.—October 31st. The municipal authorities of 
Zumaya (province of Guipuzcqa) are inviting tenders for the 
concession for the electric lighting of the town during a period of 
six years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Zumaya (Guipuzcoa). 


Stepney.— November 11th. Steam and electric gene- 
rating plant, &c., for the Council. See Official Notices" October 
11th. 

Stockport.—Relaying permanent way. See this column 
last week. | 

Tunbridge Wells.—November 1st. 


alternator and exciter, &c., for electricity works. 


Notices” September 27th. 
Willesden.—October 28th. Carbons for the U. D.C. 


See “ Official Notices " October 18th. - 


Stores for one year. 


500-Kw. turbine, 
See ''Official 


CLOSED. 


Aldershot.—The War Office has accepted the tender of 
Messrs. J. B. Saunders & Cô., of London and Cardiff, for installing 
the electric light at the Government buildings at Aldershot. 


Croydon.—The T.C. has accepted the tender of Messrs. 
S. H. Hey wood & Son for an overhead runway, with skips, weighing 
machine, &c., for the coal-handling plant at the electricity works, 
at £234. 


Dundee.—The Electricity Committee has accepted tho 
following offers for plant in connection with the new station :— 

Two turbo-alternators of 2,000.&w. each.— Willans & Robinson, £18,676, 

Boilers. — Babcock & Wilcox, £11,735. | 

Cables for stock. British Insulated & Helsby Cables, 

Low-tension cables.. Siemens Bros. & Co. 

Generators for turbo-alternators.-- Dick, Kerr & Co. 

The offer of the Oliver Arc Lamp Co., Ltd, for installing arc 

lamps in one of the oldest streets in the city, to supersede incan- 
descent lighting, amounting to £91, was also accepted. 


Glasgow.—The Tramways Committee of the T.C. has 
accepted the following offers:— 


Rubber-insulated cable.—7. A. Rudd & Co. 

Boiler feed puinps for Pinkston power station.-- Mirrlees Watson Co. 

Boilers, superheaters, mechanical stokers, fuel economisers, &c.-- Babcock 
and Wilcox, Ltd. 

Rails and fishplates.--Bolckow, Vaughan & Co. 

6-54. in. lead-covered cable. W. T. Glover & Co. 


The Sub-Committee on, Stores has remitted to the general 
manager to purchase for trial from Walter Scott, Ltd., a quantity 
of rails and fishplates manufactured under the Sandberg specification, 
if he can make satisfactory arrangements regarding same with that 
company. 
(Continued on page 696.) 
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BLAST-FURNACE GAS ENGINES IN GERMANY. 


THE visit to German gas engine installations, which was 
organised by Mr. Leonard Andrews and the Key Engineering 
Co., Ltd., was undertaken primarily with the special object of 
enabling British engineers to inspect the work of Messrs. 
Ehrhardt & Sehmer, for whom the former company are the 
British agents. The firm above-named has not long entered 
the field of large gas-engine building, but has already estab- 
lished itself in the front rank, as we shall show later. In 
addition to the gas engines, the works of Messrs. Lahmeyer 
and Co., аё Frankfort, and electric winding machinery at а 
colliery, were attractive features of the programme. 

The latter may be briefly summed up as follows :— 

Tuesday, October 8th.—Visit to the Iron and Steel Works 
at Homecourt, in France, close to the border of Lorraine ; 
here three Ehrhardt & Sehmer gas engines of 1,650 н.р. each 
were seen, coupled to three-phase generators, with a fourth 
in course of erection. 

Wednesday.—Visit to the Stumm Iron and Steel Works 
at Neunkirchen, where two 1,000-н.р. E. & S. engines and 
two Körting engines were seen, driving blast-furnace blowers. 


This was followed by a visit to the Government mines at 
Heinitz, where an E. & S. 650-н.р. and а 1,300-H.P. engine 


were driving alternators in parallel, on coke-oven gas. "The 
works of Messrs. Ehrhardt & Sehmer, at Saarbrücken, were 
visited in the afternoon. | 

Thursday morning was occupied with a visit to Messrs. 
Lahmeyer's works at Frankfort, and part of the afternoon 
by a most enjoyable trip down the Rhine from Rüdesheim to 
Coblenz in a steamer. 

On Friday the Hoesch Iron and Steel Works, at Dortmund, 
were visited, the largest gas engines being seen here, and the 
largest installation of gas engines. "The chief items of the 
plant were two Ehrhardt & Sehmer engines of 2,200 н.р. 
each, driving D.c. generators. The official programme 
ended here, but about half the party remained, and in the 
afternoon visited the Matthias Stinnes Colliery, where 
several sets of electric winders on the Ilgner system were 
seen. 

With this brief introduction, we may proceed to deal with 
some of the interesting features of the tour, beginning with 


The firm gave special attention to the manufacture of 
engines for rolling mills, pumping and winding, and a few 
years ago added to these the construction of large. gas 
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CROSS-SECTION OF MIXING VALVE GEAR. 


: engines—first in association with the well-known Deutz Gas 


Engine Co., but latterly on lines of their own, which have 
proved highly successful. 

Since the works were founded they have been repeatedly 
extended, and now give employment to nearly 1,000 work- 
men and officials. Part of the motive power is derived from 


EHRHARDT & SEHMER TaAmDRM DOUBLE-ACTING Gas ENGINE: Part SECTIONAL ELEVATION SHOWING Охи CYLINDER. SCALE 1: 85. 


the chief items—Messrs. Ehrhardt & Sehmer, their works 
and their work. 

This firm was founded some 30 years agc by the parents 
of the present proprietors, the works being situated at 


Schleifmühle, near Saarbrücken, a town known to fame as. 


the scene of one of the first battles in the war of 1870-1. 


the first gas engine built by the firm, of about 375 fl. P., which 
is supplied with gas from a producer, and drives a dynamo. 
Since 1870 pumping engines of а total of 82,000 H.P. have 
been built by Messrs. Ehrhardt & Sehmer. Their winding 
engines are equipped with a patent expansion valve gear, 
which has proved highly satisfactory. While a number of 
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large gas engines, &c., were passing through the shops at the 
time of our visit, by far the most interesting item was a 
compound three-cylinder reversing rolling-mill engine of 
20,000 H.P., intended for a Belgian steel works; this fine 
engine was in the erecting shop, and is shown in the 
accompanying illustration, though the latter hardly does 
justice to its massive proportions. The cranks are set at 
120°, and the arrangement of three cylinders at this angle 
has been found highly satisfactory as regards uniformity of 
revolution, ease of handling, and economy of steam ; some 
54 rolling-mill engines, mostly of the three-cylinder type, 
have been built by the firm. 

Obviously, in order to handle work of this magnitude, 
Messrs. Ehrhardt & Sehmer must possess exceptional facilities 
in the way of tools, cranes, &c., and so they do; one fly- 
wheel that was under construction weighed about 70 tons, 
and castings weighing 40 tons each are made in their foundry 
for the large engine beds. In this connection we wish to 
point out that the firm's success in building large gas engines 
is not a matter of luck or guess-work; it ів dne to the 
minute and painstaking care with which the work is con- 
trolled in every stage, from the drawing office, where Dr. 
Drawe, the firm’s chief engineer, whose courtesy and 


mental. The pistons are carried on hollow rods, joined by 
a cross-head between the cylinders, and supported by slipper 
guides, both there and at the head and tail. The stuffing 
boxes are metallically packed, and are very staunch ; in only 
one case did we observe any sign of blowing. Cooling water 
is conveyed into the rods at the joint between the cylinders 
by long articulated tubes, and is carried to the ends of the 
rods by inner tubes; returning in the outer space from 
both ends, the water is guided through the bodies of the 
pistons, and finally leaves the rods as it entered. The 
pistons are packed with cast-iron rings. The lubrication 
throughout is mechanical, and is very thoroughly carried 
out, complete control at every point being provided. | 
Reference tó the accompanying cross-section of the engine 
(p. 690) will show that the cylinder jacket and liner are cast in 
one piece, the former being provided with numerous hand holes 
for cleaning purposes; the thickness of the metal is as far 
as possible maintained constant, to avoid distortion by 
expansion and unequal strains, and to prevent excessive 
heating in any part, which might canse pre-ienition. The 
water space is very deep. Joints exposed to the hot gases 
are avoided to the utmost possible extent. The cylinders 
are supported entirely from their ends by the frame, dis- 


Messrs. EHRHARDT & SHHMER’S ENGINE Works: 20,000-H.P. ROLLING-MILL ENGINE їн THE ERECTING SHOP.. 


geniality made him most popular with the visitors, is 
responsible for the designs, to the final erection of. the 
completed engine. The extreme temperatures, excessive 
strains, and other abnormal conditions to which the parts 
of gas engines are exposed as compared with steam engines, 
render it essential, if success, which is another name for 
reliability, is to be ensured, to exercise the utmost care in 
the designs, so as to secure sufficient strength whilst 
avoiding unequal expansion of connected parts, and to 
provide for adequate cooling and lubrication; in the 
choice of materials, and in the constant supervision of their 
preparation, with frequent tests of their -soundness 
and homogeneity during the process of machining; 
and in the workmanship itself, which is unexceptionable. 
Thanks to these precautions, Messrs. Ehrhardt & Sehmer 
have succeeded in the space of four years in establishing 
their reputation as the builders of large gas engines second 
to none in respect of reliability and economy ; they do not 
make small engines. 

The E. & S. engines are all of the double-acting four- 
cycle type, and are usually built tandem or twin tandem. 
Their design closely follows that of the typical German 
horizontal steam engines, in appearance and in general 
arrangements, though, of course, the differences are funda- 


tance piece and back. slipper: guide, and. have no. inter- 
mediate supporte, thus leaving ample space. beneath the 
cylindera in. the foundations for the exhaust valve and 
gear. Moreover, the frame is fixed to the foundation at one 
point only, so that it is free to expand and contract with 
changes of temperature, without incurring strains. 
Ignition is effected by a simple device, always fitted in 
duplicate at each end of each cylinder. This consists of a 
solenoid connected in series with the ignition plug to the 
main lighting circuit or other source of supply, and actuating 
astriker which, when the circuit is momentarily closed by a 
commutator on the half-speed shaft, instantly interrupts the 
circuit inside the cylinder. The two circuits at either end 
are connected in parallel to the same commutator, which, 
being provided with four brashes, controls both cylinders 
of one tandem line. When a suitable supply current is not 
available, a magneto machine is used. | 
The half-speed shaft usually carries cams for actuating the 
valve gear, though eccentrics are sometimes used. The 
patent gas and air-mixing valve gear is of especial interest, 
and is illustrated in section herewith. The admission valve 
is opened always to the same extent and for the вате time ; 
the mixing valve is actuated by trip gear and controlled by 
a governor of the centrifugal type, the regulation of the 
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engine being effected entirely by varying the quality of the 
mixture, with constant compression. 

The gas valve A is actuated by the lever B, which in 
turn receives its motion from an eccentric or à cam on the 
half-speed shaft through the trip р. The trip gear is 
timed by the governor through the levers E and F, which are 
connected by a link, the position of the roller a deter- 
mining the time of closing of the valve. There is no air 
valve on the mixing valve gear. 

The gas valve is a simple double-seated equilibrium valve, 
closed by the spring shown above it, and cushioned by a dash- 
pot. There are no guiding surfaces in the gas passages, on 
which tar could, be deposited and cause sticking. A round 
plate, H, fixed to a sleeve outside the gas valve spindle, is 
brought into the mixing chamber, and is adjusted by hand 
with the lever L, once for all, when the engine is started up. 
The adjustment is made-tojsuit the quality:of gas and other 
conditions peculiar to the} case, and need not be altered so 


GOVERNMENT Coat Mines, HEgiNITz: EHRHARDT & SEHMER Gas 


long as those conditions remain constant. Otherwise the 
disk acts merely as a baffle plate, allowing the gas and air 
o flow freely into the chamber and to mix there. The gas 
valve always closes before the end of the suction stroke, 
while the air valve never closes, so that, after drawing in the 
charge of explosive mixture, the piston sucks air into the 
cylinder at the end of the stroke. This ensures that there 
remains no explosive mixture in the mixing chamber, and 
renders back-firing impossible. There is always an excess 
of air in the gas-and-air charge, so that the whole of the gas 
is consumed, with corresponding economy. The governing 
obtained is very good, the gear accommodating itself not 
only to changes of load but also to variations in the quality or 
pressure of the gas. The latter, we may note, is usually 
cleaned to *02 gm. per cubic metre. 

The exhaust valves are shown water-cooled on the 
sectional view, but it has been found possible to dispense 
with this provision, and almost invariably now Messrs. 


Ehrhardt & Sehmer use plain mushroom valves without 
artificial cooling. 

Turning to the installations visited, at Homécourt Iron 
Works there were three engines of 1,650 B. H.P. each, and 
two of 600 в.н.р. each, of Messrs. Ehrhardt & Sehmer's 
make, all two-cylinder tandem. A fourth 1,650 H.P. was 
in course of erection, and there were two earlier engines of 
Deutz make, with four cylinders each. 

The large engines had cylinders 1,050 mm. in diameter, 
with a stroke of 1,200 mm., and ran at 95 R. P. u., driving 
three-phase 500-volt generators in parallel, which supplied 
power to a continuous rolling: mill, pumps and other 
machinery about the works. 

At the Stumm Iron and Steel Works there were two 
E. & S. blowing engines of 1,000 в.н.р. each, with*cylinders. 
850 mm. in diameter and 1,000 mm. stroke, running at 100 
R.P.M. and blowing against a pressure of 7 lb. per sq. in. 
There were also two Kórting engines of earlier construction. 


ENGINES COUPLED TO LAHMEYER THREE-PHASE ALTERNATORS. 


At the Government coal mines, Heinitz, there is a 600-H.P. 
tandem engine, and one of 1,200 H.P., twin tandem; the 
latter is shown in the middle of the accompanying illustration, 
and three more of the same size are in course of erection. 

These drive three-phase 5,000-volt Lahmeyer generators, 
which work in parallel with an existing steam plant some 
distance away. The cylinders of all these engines are of 
630 mm. diameter and 750 mm. stroke, running at 150 
R.P.M. Coke-oven gas is employed. 

By far the finest installation, however, was found at the 
Hoesch Iron and Steel Works, Dortmund. Here there were 
ten or a dozen engines altogether, two being Siegener blowing 
engines of the two-cycle type, and the rest driving D.C. genera- 
tors. The two Ehrhardt & Sehmer engines are each of 2,200 
B.H.P., each having only two cylinders, in tandem, of 1,150 mm. 
diameter, 1,300 mm. stroke, and running at 94 в.р.м. Each of 
these engines—which are said to have the largest output 
on record per single cylinder—is coupled to an A. E. G. 
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24-pole dynamo, generating 3,050 amperes at 500-525 volts, 
or, say, 1,600 kw. Both sets were running perfectly, with- 
out noise or sparking, and with very little vibration, though 
the foundation rocked slightly. The engines, which are of 
the design shown in section on p. 690, are provided with 
eccentrics to work the mixing valve-gear, the other valves 
being worked by cams. Compressed air is used for starting 
the engines, this being admitted to one cylinder while the 
other is taking gas. 

The other engines are of various makes and sizes—two 
with two cylinders each, by the Deutz Co., giving 215 KW., 
and four by Deutz and Klein Bros., giving 430 Kw. each. 
But these were diminutive compared with the imposing 
dimensions of the big engines. The fact that, instead of 
continuing extensions with small engines and dynamos, large 
engines of Messrs. Ehrhardt & Sehmer's make driving gene- 
rators of corresponding output have been preferred, clearly 
shows the confidence with which these sets are now regarded 
in Germany. We heard, in fact, that Messrs. Ehrhardt and 
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we take this opportunity of conveying to Mr. Andrews arid 
the Key Engineering Co., to Messrs. Ehrhardt & Sehmer 
and their staff, and to Messrs. Lahmeyer, our thanks for 
their hospitality, and our cordial appreciation of the 
courteous treatment everywhere accorded to all members 
of the party. 


ELECTRICITY SUPPLY DEVELOPMENT IN 
ST. MARYLEBONE. 


THE electricity supply undertaking of the St. Marylebone 
Borough Council, which is the largest municipal system in 
London, was one of the first to apply organised methods to 
the commercial development of the business. The Borough 
Council completed taking over the supply from the Metro- 
politan Co. on March 31st, 1906, and towards the end of 
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HOESCH IRON AND STEEL Works, DORTMUND: EHRHARDT & SEHMER 2,200-н.р. ENGINES DRIVING A.E.G. Dynamos. 


Sehmer’s pistons were being substituted for the original 
pattern in engines of certain other makers, owing to the 
continual breakage of the latter, while the E. & S. engines 
have gained a high reputation for freedom from breakdown. 
In one case we saw one of their engines dismantled ; but 
this was due to a heated bearing, obviously due to the dust 
from the building operations in connection with the erection 
of additional sets close by, and in no way chargeable to the 
engine, which had been running day in, day out, without 
cause of complaint. 

Our conclusion is that, with engines such as these avail- 
able, there is no excuse for wasting blast-furnace or coke-oven 
gas. The cost of the plant is, of course, a consideration of 
fundamental importance, especially when steam plant is 
already installed; in this connection some figures which 
have been supplied to us by Mr. Leonard Andrews, and are 
reproduced elsewhere in this issue, will be found of interest. 

Reference to the works of Messrs. Lahmeyer, and the 
electric winding plant, must be deferred to a later issue ; but 


1905 Mr. F. A. Wilkinson, the resident engineer and manager, 
initiated the Publicity Department. Work was commenced 
in a modest way, it being recognised that the system would 
have to be gradually evolved if it were to attain the desired 
end of exactly meeting the peculiar requirements of the 
district. The area was thoroughly explored with a view to 
ascertaining its worth from the development point of view, 
and this and the preliminary work of organising the depart- 
ment occupied the first few months of its existence. From 
the commencement of active canvassing the results were 
encouraging, and such as fully to warrant the expansion in 
work and staff which since that date has steadily taken 
place. 

Before dealing with the methods employed, .it will be 
desirable to give some data of the borough and the conditions 
and system of supply. The population in 1901 was 133,031 ; 
the area is about 1,506 acres; and the rateable value 
£1,957,505. High class residential and shop property 
forms by far the bulk of the district, and flats are extending 
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very rapidly, particularly in the North-West area. There 
are a number of small factories in the borough, and numerous 
private users of power for lifts and the like, but what is 


IS SUPPLIED TC MSN WORKS WORKS BY 
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THE ELECTRICITY Dept 19 & 20, YORK PLACE. 


usually considered 
large power work 
is entirely absent. 
On the otber hand, 
there is un- 
doubtedly scope for 
electric heating 
and cooking, since 
the initial expense 
of the apparatus is 
not prohibitive to 
the class resident 
in St. Marylebone. 

The system of 
supply is 240-480 
volts р.с., and the 
charges are 8d. and 
1d. per unit on the 
maximum demand 
system for ordinary 
lighting; 2d. per 
unit for basements 
and day-load ; 2d. 
and ld. per unit 
on the maximum sire fir 
demand system 
for power, heating 
and cooking; and 
2d. per unit for 
sign lighting. "Tbere is also a discount 
of 25 per cent. off the excess of each 
quarter's account over £50. Slot meters 
are in use, but at the present time the 
Council has no free wiring or hire 
schemes in operation. Both are con- 
templated, and there is no doubt that 
they will be of material assistance, 
especially in pushing electric heating 
and cooking. 

The work of the Pablicity Depart- 
ment is carried out under the superin- 
tendence of the commercial engineer, Mr. 
F. H. Davies, who is responsible to Mr. 
Wilkinson for its direction and the 
results obtained. ‘The staff further in- 
cludes a body of assistants paid on a flat 
salary basis and working each in his own 
area or upon a special subject. In this 
respect, however, the system is flexible, 
in order that each man’s particular ex- 
perience may be taken full advantage 
of. The area is primarily split up into 
districts, each of which is under the 
charge of an assistant whose duty is to 
look out for new work and attend to 
the wants of existing consumers, ad- 
vising them on extensions, rearrangement 


St. MARYLEBONE ELECTRICITY DEPARTMENT: INTERIOR OF SHOW-ROOM. 


of lighting and means of effecting economy. Important 
power work involving the estimation of coste and the 
rearrangement of machinery is handled by two assistant 
engineers, irrespective of the district in which it crops up. 
As the work is of a specialised nature, requiring in some cases 
considerable experience in moto: driving, this has been found 
the best method of dealing with it. Complicated accounts 
adjustments are also handled separately, and claims or com- 
plaints out of the ordinary run are treated as a special and 
important, side issue of the department. Negotiations with 
the largest existing and potential consumers (and there are 
several of the former whose annual accounts run well into 
four figures) are mostly carried out personally by Mr. 
Wilkinson with the general assistance of the department. 
Much work of this description is in hand at the present 
time, and it is anticipated that the next 12 months will see 
several particularly large consumers connected to the 
Councii'8 mains. 

The rate of 2d. per unit for sign lighting has been produc- 
tive of excellent results, and one representative is engaged 
solely in pushing this class of work. Where necessary, the 
Department finds sites, and in every case renders all 
assistance in its power. A special pamphlet has been 
published upon the 
subject of Sign 
Lighting, and. is 
being freely distri- 
buted among the 
local tradesmen. _ 

The Electricity 
Department moved 
from temporary 
quarters in Man- 
chester Street to 
the present offices 
in York Place, 
Baker Street, in 
April, 1906, and 
steps were at once 
taken to institute a 
showroom. Unfor- 
tunately, it was 
found impossible to 
arrange for a front- 
age on the street, 
buta large detached 
room at the rear of 
the premises has 
been adapted, and 
although ^ scarcely 
as public as might 
be desired, it has 
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proved of considerable value. It is supplied with current at 
100 and 240 volts, and contains some 20 motors ranging 
from { to 12 H.P.; several signs; 16 arc lamps of different 
sizes and types; examples of all the latest high-efficiency 
lampe, and a large assortment of radiators, convectors, irons, 
kettles, and like apparatus, all in working order. In addition, 
there i8 à complete X-ray outfit, which is shown in operation 
to any interested caller, and a quantity of medical and dental 


electrical apparatus, such as vibrators, drills, cauteries, &c. 


* Against each article a small card is placed giving the con- 
sumption in units per hour, the better method of pence per 
hour being impossible, owing to the use of the maximum 
demand system of charging. The various publications of the 
department are distributed about the showroom benches, and 
a selection of them is kept in the inquiry office, through 
which the showroom is entered, and also in the cashier's 
office. 

All the publicity literature has been specially got out and 
copyrighted, and it includes separate pamphlets dealing with 
Electric Light, Power, Heating and Cooking, Electric 
Signs, the Maximum Demand System of Charging, and 
Economy in the Use of Electric Light. There are also 
folders applying to special trades; a series of ten illus- 
trated postcards dealing with sundry apparatus and used 
chiefly for acknowledging the receipt of consumers’ letters ; 
and a set of advertising slips for enclosure with the accounts. 
With a view to educating users of gas engines in the correct 
method of determining their power costs, a special folding 
card has recently been issued, scheduling on one side the 
items which go to make up the true cost of gas engine opera- 


tion, and on the other, similar items for the electric motor. 


Gas engine usera are encouraged to fill in the cost against 
each item detailed, and the department then fills in the other 
side, thus obtaining what is usually so difficult to arrive at, 
@ correct comparison. To this end, data are accumulated 
wherever possible, so that the assistant dealing with the 
matter may speak with authority on any section of working 
costs. Each member of the staff engaged on canvassing 
work is provided with a loose-leaf book in which any 
interesting or valuable data is typed under main headings. 
The figures cover the whole field of power, lighting and 
heating, and are continually being added to. 

A system has recently been introduced by aid of which it 
is hoped in time to obtain an accurate knowledge of every 
gas or steam engine plant in the borough. Such data is, of 
course, of considerable value in developing the power load, 
since it enables each instance to be thoroughly studied, and 
the necessary estimates to be prepared with more care than 
can be done at short notice. The collection of this informa- 
tion is part of every assistant's work, and when reported it 
is analysed and recorded in a special file. 

Use is being made of enamelled iron advertising tablets, 
one of which is illustrated on the preceding page. A large 
number of buildings are being erected in the borough, and 
in the majority of the principal ones the department has been 
successful in securing the installation of temporary motors 
for hoists, mortar mixers, &c. One or more of these tablets, 
which measure 3 ft. by 2 ft., and are got out in white, green 
and red, are placed prominently on the hoardings, affording 
an excellent and inexpensive advertisement for electric 
power. | М 

Newspaper advertising has, во far, not been employed, as 
it would probably be of little service in а borough like St. 
Marylebone. Circularising schemes and follow-up letters are 
also not favoured, for the same reason. They have been tried 
experimentally, but were found almost entirely unproductive. 
Practically all the energiés of the department are centred on 
personal interviewing, backed up by the distribution of 
pamphlets suitably prepared for the particular class of work. 
'This method has been found very successful and compara- 
tively inexpensive. It is rendered thoroughly efficient by 
the system upon which the department is organised. Each 
assistant in charge of a district or speciality makes a daily 
typed report of his calls, the gist of which is transferred to 
a card index kept well up to date. When he deems it 
advisable to call again at any particular date beyond the 
near future this is noted in his report, and a special card is 
р and placed їп another box with monthly guide 

. At the beginning of each month the cards which 
have been collected are distributed according to the initials 


they bear, and if necessary the daily reports are referred to 
for particulars of the case. A careful check is kept upon 
all application forms which leave the office, as it was found 
that many were not returned signed owing, perhaps, to some 
misapprehension or change of mind on the part of the 
prospective consumer. All applications for forms are now 
closely followed up, and the resulte have been very satisfac- 
tory. In a like manner it was found that many signed 
applications did not become connections, owing in several 
instances to difficulties over deposits, special offers from the 
gas company, &c. The same system of following up has, 
therefore, been instituted, and much leakage is now pre- 
vented. New buildings are carefully watched, a card index 
being kept of those of an important nature, either in course 
of erection or proposed. Every effort is made to get power 
circuits installed in new buildings, particularly in flate, where 
radiatora are very popular and electric cooking undoubtedly 
has a future. 

A very complete system of curve and book records. d the 
progress of the undertaking is kept up by the department. 
When carried out systematically this involves little work 
and possesses considerable value, as it enables resulte to be 
traced and weak spots in the organisation or supply to be 
located. Each week an inclusive record of the connections, 
applications, and disconnections, is got out by the mains 
department, and from these data curves showing the progress 
in practically every direction are drawn. Despite the 
difficulties which surround such a task in а 20-year old 
supply that has changed hands, a very good idea has been 
obtained of what apparatus is connected to the mains, and 
these statistics being regularly posted it is easy to see at a 
glance what progress is being made, and where the greatest 
amount of energy should be expended. The mains depart- 
ment also keep a special yearly map record showing new 
consumers, old consumers reconnected, and extensions, in 
each street of the borough. This has been found very 
serviceable, as in a large undertaking it is practically 
impossible to carry in the head, or to keep written records of, 
the progress of the supply in various parts of the district. 
Both the accountants and the mains departments render 
valuable assistance by reporting any contemplated new or 
extension work they may hear of, and the inquiry office, 
which is part and parcel of the showroom, also acts as an 
important feeder to the department. 

For obvious reasons it is impossible to deal with the 
various minuti of the system of which the above is but an 
outline. It is sufficient to say that the methods employed 
have been found productive of excellent resulte, and that 
without any clashing or duplication of the work. They are 
not a slavish copy of American methods, many of which 
would be highly unsuitable for St. Marylebone, but as 
before stated, they have been designed specially to meet the 
requirements of the borough. In view of the attention now 
being paid to the work, and in support of the contention 
that it is well worth undertaking, if properly carried out, 
the following data of actual resulta will be of interest :— 

During the year ending March, 1907, the gross addition 
in equivalent 8-C. P. lamps was 70,334, amounting to an 
increase of 15°71 per cent. The H.P. of motors connected 
showed a net rise of 67:7 per cent.; and other power, 
including heating, cooking, and medical apparatus, a 
similar increase of 60 per cent. Splitting up this last item 
into its chief components, the following net RW. increases 
were obtained :— Radiators, 59 per cent.; fang, 57:1 per 
cent.; heating and cooking apparatus, 24:6 per cent.; 
medical and dental apparatus, 67°85 per cent. ; automobile 
charging outfite, 112:9 per cent. 

It is significant, also, that during the first three weeks of 
canvassing for electric signs at 2d. per unit the equivalent 
8-c.P. lamps employed for this purpose were increased by 
approximately 175 per cent. Direct results are, of course, 
often difficult to trace, but there can be no question that 
the above figures, which are at least creditable for a 20-year- 
old supply, háve been largely contributed to by the work of 
the Publicity Department. 


Municipal Engineering.— The Chadwick medals in 
municipal hygiene and engineering at University College have been 
awarded to Messrs. N. G. Dunbar, W. D. Reynolds and J. R. Wade 
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CONTRACTS CLOSED. 
(Continued from page 689.) 


Grimshy.—The T.C. has accepted the tender of the 
Phenix Dynamo Manufectnring Co., Ltd., fer the supply of an 
engine and dynamo, at £2,383 and that of Messrs. Johnson and 
Phillips, Ltd., for cables, at £1,358. 


India.—Messrs. W. T. Henley's Telegraph Works Co. 
are supplving the Bengal-Nagvur Railway with the necessary 
electric cables and wires ; and Mesers. Santoni & Co. the arc lamps, 
with poles, &c. 'The General Electric Co. had a large order for the 
supply of telephone materials, of a value of about £600 f. o b. at 
Liverpool: the Union Flectric Co. for lamp-posts and accessories; 
and Messrs. J. Spencer & Co. for the sunp!v of tubular iron poles, 
in connection with these installations.— Ind ion Engineering. 


Jehnson & Pbillipss Contracts.—The following con- 


tracts have recently been secured by this firm :— 

Guiascow.—For the Clyde Navigation, supply and erection of 
power and lighting cables for their Renfrew workshops. 

T.onpon.—For the British Patent Perforated Paper Co., supply 
and erection of a D.C. dynamo. 

LrwisHAM.—For the Guardians of the Lew isham Workhouse, 
new feeder cable. 


NEwcaASTLE.-—For the Lambton 
aluminium cables. 

SrAINES.— For the Linoleum Manufacturine Co., complete tele- 
phone equipment, including overhead wiring, &c. 


WiTNEY.—For the Electric Supply Co., a dynamo. 


Collieries Co., for stranded 


London.—1l;AxnrETH.—The B.C. General Purposes Com- 
mittee reported having applied to the following firms to send in 
quotations for the supnly of electric Jight fittings for the new 
municipal buildings: - Measrs. Starkie. Gardner & Co., Sugg & Co., 
Strode & Co., Veritvs, Ltd., General Electric Co.. F. & C. Osler, 
Ltd., and the Bromserove Guild. Designs were sent in hv all the 
firms except Messrs. Starkie, Gardner & Co. and Messrs. Sugg and 
Co. Tre cost of the fittings suggested bv the Bromsgrove Guild, 
and by Merers. Osler, Ltd., considerably exceeded the cost of those 
for which Messrs. Strode, Veritys, Ltd., and the General Electric 
Co. sent. in designs, and the sub-committee to whom the matter was 
referred decided personally to inavect the showrooms of these three 
Jast-named firms. After careful inanection and comparieon of the 
designs and estimates of these. the Committee recommended that 
the quotation of the General Electric Co. to supply electric fittings 
for the new municipal buildings, except for the Council chamber 
and Council ante-room, at an estimated cost of £259 JOs., be 
accented; and that Messrs. Strode & Co. wire and бх such лш 
at £66. 

Hackxmy.—The B.C. has accepted the tender of Silk б Sons, at 
£81 15s., for painting work at the generating station. 30 tenders 
were received, ranging from that accepted up to £171. 


Luton.—The T.C. has accepted the tender of Messrs. 
Edward Rennis & Co., Ltd., for the supply of four additional 
mechanical stokers and compressed air furnaces for the electricity 
works. 


Maidstone.—The T.C. has received the following tenders 
for the extension of the switchboard :— 


Drake & Gorham, Ltd. m ee (accepted) £169 10 
Crompton & Co. “з vx Vx a ex AH 0 
Veritvs, Ltd. is “> “> ss 212 0 
Dick. Kerr & G. a T T or 1890 6 
Siemens Bros. & Co. ЕЎ ee ue - 179 10 


For the supply of electrically-driven pumps at the sewage works 
the following tenders were received :— 


Siemens Bros. A 4 (accepted)  £1,963 9 
Mather & Platt Es ss - va of 9655 0 
Greenwood & Batley ee 2.101 7 
(Wenne. Ltd. 228 iš is i de 2.311 n 
W. II. Allen & Co.. a у 2.310 0 
Penrose & Ca. : es Е v 2,991 10 
Taneashire Dynamo Ca, Fe xd 2,2244 5 
Ernest Scott & Mountain 2.221 0 
Kleetrical Со. ee ste EP ‘ee 1,083 10 
Johnson & Phillips "T on e os 1.955 12 
F. W. Brackett & Co. 1.917 7 


For the supply of 20 flame are TN the tender of the Oliver 
Arc Lamp Co., Ltd., at £206, has been accepted. 


Portsmouth.—The tender of Messrs. Grossmith & Co., 
of Southsea. has been accepted for the installation of electric light 
at the Empire Theatre, Portsmouth. 


Swinton and Pendleburv.—The U.D.C. has accepted 
t-e tender of Messrs. Tord Bros for installing the electric light at 
the Council offices (£75), the Town Hall EE and the Baths 
(469). 


Tonbridge.— The following are the results of tenders to 
the specification of electric light installation at Somerhill, Ton- 
bridge, for Mr. O. d’Avigdor Goldsmid, iseued by (һе consulting 
engineers, Mesars. Owen Lucas & Pyke, of Victoria Street, S. W. 


Item 1.- -Two Hornsby-Akroyd 28-B.H.P. oil engines and acces- 


sories. 

Item 2.—Two 20-K w. dynamos, main switchboard and access- 
вогіев. 

Item 3.— Electrical Power Storage Co.'8 battery of 110 W.S. 15 
cells. 


Item 4.—Mains and sub-mains. 
Items 5 ard 6.— Wiring of the house, out-buildings, &c. 


Item 7.— Fixed sum for certain contingencies. 
Itein Iten Item Item Item Item Item Strange & Sons, 
il en ub ib (i 165 T Ltd., Tunbridge. 
812 £513 — £620 T32 — £000 165 — £245 £14,086 
| Н. M. Leaf, Victoria 
Street, G. W. 
RD 467 575 5. N 513 171 | 248 £3,643 
Senle, Austen and 
Barnes, Ltd., 
Tonbridve. 
822 171 597 415 516 300 218 48,462 
Belshaw & Co.. 
| Victoria Street, S. W. 
855 5 621 ang 355 2RR 218 43,157 
| Leo Sunderland & Со, 
Victoria Street, S. W. 
RGO 516 510 540 430 305 24H £3,490 


Messrs. Leo Sunderland & Co.'s tender has been accepted. 


West Паш, —Тће E.L. and Tramways Committee have 
provisionally accepted the following tenders for india-rubber-covered 
wires and cables :— ` 

Garnett’s Cable Co. Association cable, 


Platte. Scheele & Co. Non-assoviation eable. 
Indin-Rubber, Gutta-Pereha & Telegraph Works Co.—High-tension cable. 


FORTHCOMING EVENTS. 


To-day's Events (Friday, October 25th).—At 5 »p.m. At Roval College of Science, 

linperial Institute Road, S. W. Meeting of the Physical Society. 
"On the Use of Variable Mutual Indoetanees,”” by Mr. A Camp- 
bell: „On Magnetic Oscillators as Radiators in Wireless Tele- 
graphy.” by Dr. J. A. Fleming. 

11 али, to I0 pan, = The Model Engineer “ Scientific Exhibition, at the 
Royal Horticultural Hall. To close to-morrow, 

At 7 рап. Junior Institution of Envineers. Visit to“ Model Engineer“ 
Exhibition, Horticultural Hall, Vincent Square, S. W. 

Saturday, October 96th.-. At 2.30 p.m. Junior Institution of Engineers. 
to Blackfriars Bridie widening works. 

October 2th. At 8 pan.. in the Library of the I. E. E. 
Faraday Society. Papers by Dr. B. D. Steele; 
H. N. Ellis; and Dr. F. M. Perkin and L. Pratt. 

Wednesday, October 30th. — North of Fneland Institute of Mining and Mechan- 

ical. Envzineers, Exeursion. to Carga Fleet Ironworks for the 
inspection of blast-furnace plant, coal-washing plant, Kopper's coke 
ovens and by-product plant, electric generating plant, Talbot steel 
furnaces, rolling mills, vc. 


Visit 


Meeting of the 
F. E. Weston und 


Tuesday, 


i 


NOTES. 


Institution and Lecture Notes.—INsTITUTION oF 
ELECTRICAL ENGINUERS (MANCHESTER LocaL SECTION, STUDENTS). 
Mr. J. Lawton Lovell, the hon. secretary of this Section, sends 
us the following list of arrangements made for the forthcoming 
session. The meetings are held at the Municipal School of Tech- 
nology i in Whitworth Street on Tuesday evenings. 

1907. MEETINGS. 
Nov. 5th, -Supper and Smoking Concert. 


Nov. 19th.—lU. T. Lepine, “* Power for Works and Factories, with Costs.” 
Dec. 3rd.-—E. 5 oe B. Sc., Tech., The Evolution of the Modern Switch- 
yard,” 
Dec. 17th.— L. Н. A. Carr, B. Sc., Tech., Electricity and Matter.“ 
1908. 


Jan. T th, —P. C. Jones.“ Starters and Control Gear.” 

Jan, EON. D. Redfern, B.Sc., Tech., The Design of Polyphase Induction 
Ly lotorg."' 

Feb, M Hanna, “ Flectrical Driving of Textile Mills.“ 

Feb. th. — Disenssian. Subject to he announced later. 

Mure h Toth. —4A. Б. Jepson, ** Electrical Testing." 

March 24th. me W. Crosbie, ‘Some Notes on Power Station Fabien and 
)e«ign."' 

April "7th.-—Annual General Meeting. 

1907. Visits TO Works. 

Nov. %th.— The Park Works of Messrs. Mather & Platt, Ltd. 

Nov, 23rd.—The nlant of the Mersey Railwav, Birkenhead, 

Dec. lith.— The mill of Messrs. The Kearsley Spinning Co., Ltd., Stoneclough. 

1904. 

Jan. I 1th, —' The works of Messrs. Craven Brar.. Ltd. : 

Tan, 25th,— The works of the National Gas Engine Co.. Ashton-nnder. Lyne. 

Feb. ksh. The Lister Drive Generating Station of the Liverpool Corporation. 

Fo. 220d. The works of Messrs. Ferranti, Lid., Hollin wood. 

March 7th.— To be announced later. 

March 21st. —The works of Messrs. The General Electric Co., Ltd., Witton, 
RBirmincham. 

April 4th.—The works of Messrs. Browett, Lindley & Co., Ltd., Patricroft. 


INSTITUTION OF ELECTRICAL ENGINEERS (GLaAsGOWw SECTION, 
RT pEewTS).—At the first meeting of the session on Friday evening, 
Prof. Magnus Maclean gave an address on the testing of trans- 
formers. 

JUNIOR JNSTITCTION or ENGINFFRS.—The annual general meet- 
ing of,this Institution wae heldton Friday last: Mr. Lewis Н. Rugg 
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the retiring chairman, presided at the commencement, and was suc- 
ceeded by Mr. Frank R. Durham, elected at the meeting. The 
Council's annual report, which was presented, recorded a very satis- 
factory year of work. It was stated that the membership was now 967, 
as compared with 908 a year ago, and the accounts indicated that the 
Institution was in a round financial condition. A paper on ' The 
Wiconomic Design of Hollow Shafts ” was read by Prof. W. E. Lilly. 
D.Sc., of Dublin University. It described a number of original 
experiments on secondary flexure carried ont by the author at 
Trinity College. It was announced that M. Gustave Canet, of 
Paris, the newly-elected President, would deliver his inaugural 
address on November 18th, taking for his subject, The Latest 
Improvements in English and French Modern Artillery." 

LIVERPOOL. UNIvVERsSIty.— Under the arrangements for evening 
classes here, the first of a course of five lectures upon the Genera- 
tion and Distribution of Power,” was delivered on Thursday, 17thinst., 
in the Walker Engineering Laboratories, by Prof. Watkinson. 

ENGINEERING AND MacHINERY EXHIBITION AT ОгүмрІл.— 
Mr. Percy Longmuir on October 16th gave to а crowded audience 
an interesting dissertation on ''Tool Steel" Hoe said that the 
crucible process, the product of which was usually known as “ cast- 
steel,” was undoubtedly the process for the production of high- 
grade tool steel. Of possible rivals in the future, there might be 
some chance for furnaces of the induction type, and the develop- 
ment of electric smelting was worth observation by those interested 
in tool steel. A knowledge of the properties of steel depends very 
largely on a knowledge of its constitution; by the aid of lantern 
slides showing the structure of different steeis in various conditions 
the fundamental differences in constitution were clearly shown. 
The influence of special elements on ordinarv steels was traced, 
and the valuable properties obtained were shown to be due to 
modification of structure and constitution. 

On October 17th Prof. 8. Herbert Cox Jectured on the subject of 
“ Metalliferous Mining." He observed that mining had now 
passed from the stage in which only the richer deposits could be 
worked, and that in a very primitive manner, to the handling of 
low-grade deposits on a large scale, utilising every mechanical 
appliance that could be devised. Hoisting had received great 
attention, and rope speeds from 1,000 to 1,500 ft. per minute were not 
uncommon. While the system of pumping with rods still held its 
own for vertical shafts, the modern high-speed differential pumpa 
and high-lift centrifugal pumps were claiming a great deal of 
attention and doing good work. Ore dressing, moreover, was 
becoming more important, and devices were being introduced not 
only to separate heavy minerals from the lighter refuse, but also in 
many cases to separate minerals by magnetic machines. 


How to Get Work.--This is a note for consulting 
engineers—of course others may read it too. An interesting 
letter appears in the last number of the Architrct, under the title 
* How Architects Get Work,” from the pen of a correspondent who 
has been successful as an architect, though he bad no friends to 
* influence " work in his direction. His remarks read a little bit 
like self-praise, but that ів our by-the-way ; it cannot be other than 
a mistake on our part to regard them thus. He showa that one who 
adopts the ideal that good work is the only legitimate means of 
getting other work, can succeed in spite of all difficulties. We 
cannot refrain from quoting a few extracts from the letter, 
because we believe that they will also represent the senti- 
ments of many an electrical or other consulting engineer, 
who finds himself too often like Mr. Micawber, and who is 
tempted to be discouraged. We are inclined to think that 
good work pays anybody in the long run, provided that there is 
more work to get, and not too many of us waiting to secure it. It 
may not be rewarded hy an immediate rush of jobs, but there is at 
least one’s own personal satisfaction and reputation to consider. The 
engineer who may have piled up huge fees by putting in indifferent 
and ill-considered work, while adding to his worldly wealth is also 
erecting a monumental pile of discredit which will make his pame 
a by-word among his confrères or а rising generation. We shall be 
quite prepared to receive letters from some of our engineering 
readers who will be able to prove that their good work has not paid 
in the long run, or they may tell us stories of men who have 
succeeded in three stages (1) on, (2) honour, (3) honest. We believe 
it would relieve some of them to see these thoughts of theira in 
print. But the theme is a big one, and at the moment we will be 
content with the reproduction of a few extracts from the Architect 
correspondent's epistle in praise of self, from which other Pharisees 
and some publicans may learn something that may be a help at a 


time when jobs are scarce and the Corrupt Practices Act is in force. 


There are engineers who get on" because their nines get known. 
There are others who get known, because their good work gets them 
"on." Given good work, getting known” and getting on” seem 
to mean pretty much the same thing. To add that the man who 
does good work “ gets on” in the highest sense of the word, whether 
his doorstep be worn with the tread of clients or not, would savour 
perhaps too much of the schoolboy copy-book maxim order, but 
even this is a thing that engineers should think about sometimes. 

“І am roundly upbraided for not ‘mixing’ in society so as to get 
more commissions; yet I go on, and shall go on, believing that as 
with the shoemaker, so with the architect. If the former makes a 
pair of shoes which are a perfect fit and a pleasure to wear, the 
wearer recommends him to other ‘clients.’ Likewise the architect 
who does a good work—putting his soul into it—gets recommended 
to other work. It is the only way. 

“ As regards my own practice, the aim which I have steadily kept 
before me does brine me work. It was thrown at me the other day 
'that while my work was known, I was not known personally,' and 
it was explained to me tbat to be personally known brings work. 
Jet, within a few days of this utterance, I hadia letter from an 
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old client, for whom I had successfully carried out a difficult work, 
informing me that a possible client would like to see me in а distant 
town. Result—sketch plans made, approved, and within four weeks 
the excavations commenced for a building of six storeys covering 
900 square metres. 

“ For the man who joins a club, becomes a Freemason, goes to 
afternoon teas, geta to ‘know everybody’ that he may rake in a 
commission or two, I have the profoundest contempt. I am ready 
to lend a hand to any practitioner who needs the help and 
sympathy of an older man, but to follow the dubiovs practice of 
using the occasion of social amenities to get work, I set down as 
reprehensible, if not improper, conduct on the part of an architect. 
If it be true, the one blot on the character of one of our finest 
architects, lately deceased, was that he eaid he 'got more com- 
missions in a dress coat then in any other.“ It was a paltry use to 
which to put a dress cost ; the waiter in his dress coat accepting his 
tip is more honourable.” А 


Mr. Lloyd-George and the Patents Act.—In the 
course of his speech to the Manchester Chamber of Commerce last 
week, the President of the Board of Trade urged that Chambers of 
Commerce should co-operate with the Government in making the 
Patents Act a success. According to the Vorniny Post report, he 
said that there Was a good deal in it for the trade and commerce 
of this country. He had got out, so far as the resources of his depart- 
ment would allow, a list of the patents taken out in this country 
and worked abroad. If they looked at it they would be amazed. 
It was a big volume of hundreds of patents, some of them, no 
doubt, insignificant, some not very valuable, but some of enormous 
value, covering every branch of industry. It meant that every one 
of those patents registered here and worked abroad was excluding 
a valuable profitable British industry which would afford employ- 
ment fora good many people in this country. To call that Free 
Trade was to libel a good cause. Therefore it was really worth 
while to make an effort to see that this Act was а reality, and not a 
sham. It was a reality as far as its powers were concerned. 
Whether it would be a reality in its operation would depend upon 
the amount of the co-operation between Chambers of Commerce 
and the Board of Trade. Iu the first place someone must bring 
the matter complained of to the cognisance of the Board of Trade, 
so that those who had been granted patents in tbis country and 
were working them abroad might be called upon to explain what 
adequate reason they had for so doing. He invited Chambers of 
Commerce to put themselves in communication with the Board of 
Trade on this subject." 


Edison's Newest Battery.—Our sympathies are with 
Mr. Thomas A. Edison, who is once more accused of “ inventing " 
marvels, including a system of house-building with reinforced con- 
crete, and “ а perfect electric storage battery." No particulars are 
to hand, but the statement is attributed to the inventor by the 
Daily Mail correspondent (who says he was anxious to ascertain 
“the exact truth”) that “the horse is doomed." The battery will 
last for 50,000 miles, and when mounted on a truck will carry twice 
as much, travel twice as far, and occupy half as much space, as a 
horse and wagon. Mr. Edison is reported to have said that he 
expects to have his battery ready for the market by the end of the 
year. We аге content to leave it at that; and the incident, having 
served for a two-days’ wonder in the non-technical Press, may be 
regarded as closed. 


Suicide at Kingston Electricity Works.—On Satur- 
day last an inquest was held into the death of W. B. Brown, 56, 
a master carpenter, who, after making inquiries on Thursday last 
week as to which were the dangerous parts of the switchboard at 
the Kingston-on-Thames Corporation electric lighting station, 
deliberately took the first opportunity when the station fore- 
man’s back was turned of clutching the terminals of a main switch. 
The station foreman, seeing what had occurred, switched off the 
current, and Brown, who had been leaning forward against the 
board. fell down the steps dead. Mr. J. E. Edgcome, the borough 
electrical engineer, in his evidence, said that the parts of the board 
were well protected against accidental contact. Brown had no 
business at the works on that morning. He had been in the habit 
of doing carpenter's work at the station. Deceased had written а 
statement iu his pocket-book showing his determination to end his 
life either in this way or at Brookwood. The medical evidence 
showed that death was due to heart failure caused by a 2,000-volt 
shock. Mr. G. S. Ram, representing the Home Office, in giving 
evidence, said that the danger spots were effectively guarded 
against accidental contact. A verdict of suicide during temporary 
insanity was returned by the jury, who also expressed the opinion 
that everything was done to ensure the safety of the employés at 
the works. 


Electrical Duties on French Warships. — The 
question of the'sub-division of electrical control on French war- 
ships is raised by M. Lussac in a recent issue of L’Electricien. It 
appears that all the battleships belonging to the programme fixed 
in 1900 are each equipped with four main dynamos of 100 Kw. each 
and with twoauxiliary dynamos of 50 Kw. each. These make a total of 
500 KW., which is utilised for lighting, gun and ammunition services, 
ventilation, &c. The six generators and the main switchboards are 
entrusted to an engineering officer, who has under his orders sub- 
ordinate oflicers and sailor-mechanics, some of whom are skilled in 
electrical work. А second oflicer-—the torpedo officer—attends to 
the network of cables and conductors between the main switchboard 
and the places of consumption and utilisation, including the number 
of approximately 1,300 incandescent, lamps, the arc lamps, together 
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with the six projectors, and some small motors for ventilating and 
other purposes. The principal motors on board are those used for 
working the guns, and these are under the charge of a third officer, 
termed the gun officer. Other apparatus, such as turbines or electric 
pumps, workshop motors and a certain number of ventilators, are in 
the hands of the engineer officer who is in charge of the generators. 
M. Lussac submits that it is beyond question that the engineer 
officer and the gun officer have not at their dispcsal workmen who 
are competent to repair the apparatus, and they are therefore com- 
pelled to borrow the torpedo personnel, who are thus subject to three 
different managements. This situation of affairs is not limited to 
the 15,000-ton battleships, but is found on board all the other 
vessels of the fleet, and many protests are raised against this 
defiance of industrial principles. The parcelling out of the “ elec- 
trical life" on board ship resaltes in various errors and in a low 
efficiency. Motor commutators are neglected, the insulation of the 
appliances can only be followed with care by the torpedo staff, and 
the variety of men who operate the secondary switchboards leads to 
errors, and might be dangerous during evolutions. M. Lussac states 
that the torpedo officers, who receive special electrical training, do 
not wish to allow personal matters to interfere with the general 
interest, but the opinion is that they alone should play the true rôle 
of naval electricians in the sense of being heads of the generatiog 
plant, the distributing network and the electrica! machinery and 
apparatus all over the warships. 


Electro-Chemical Notes.— THE Ркоростіох or Puos- 
PHORUS IN THE ELECTRIC FurNAcr. — Phosphorus was formerly 
produced from bones and other organic substances, and it is only 
recently that it has been extracted from mineral deposits. The 
mineral from which this element was first produced was rock 
phosphate, but apatite has been utilised in Europe, and quite 
recently wavellite in America. One of the most successful pro- 
cesses in use at the present day was introduced by Readman. In 
this, the phosphate is crashed and roasted, and then mixed 
with charcoal and silica, and supplied to a continuously operated 
electric furnace in a reducing atmosphere. Two carbon electrodes 
supply the current, which passes through the whole mixture, which 
acts as resistance material. Phosphorus begins to distill at 
1,150° C., but requires a temperature of 1,500° to complete the 
process. The Lanch's method is now being operated by the 
American Phosphorus Co., of Philadelphia, by a process which is 
kept secret. Аз far ав сап be learned, however, it is similar to 
the above method, and is used for reducing wavellite. The escape 
of fumes is prevented by an outer lining of non-absorbent brick, 
and by a sealing device for all openings into the furnace, whereby 
the projecting flanges of the joints are enclosed in a moat of water. 
The furnace has an inner lining of carbon bricks which acts as one 
electrode, and one or more vertical carbon electrodes are used, which 
may be adjusted either to furnish a continuous current through the 
charge, or to produce with it an electric arc. Slag is drawn off 
every two or three hours, aud the phosphorus fumes are condensed 
under water. Another type of furnace bas recently been intro- 
duced by the Oldbury Electrochemical Co., which is a moditication 
of the first mentioned above. In this the carbon electrodes are 
suspended vertically, and connected below by coal at the start, 
through which the current passes. After the charge melts, the slag 
forms on the top, and hereafter the current passes through this. 
Fusion is continuous, and from time to time the slag is tapped off 
. во ав not to expose the ends of the electrodes. Z. A. I., Vol. 5, 
No. 10. 

NRW VaBIETY OF CHBOMIUM.—During the last few years a new 
field of technical and purely scientific research has been opened 
out, due to the introduction of the electric furnace as an instru- 
ment of chemical manipulation, and as a consequence new products 
have been discovered—depending for their existence on the pro- 
duction of high temperature. By this means Moissan largely 
enriched the domain of electro-chemistry, and discovered among 
other facts that chromium prepared in the electric furnace is 
slightly soluble in molten copper. This has been further investi- 
gated in the present communication, and has led to the discovery 
of a new form of chromium (Revue d'Electrochimie ct d" Electro- 
metallurgie, Vol. I, Nos. 7 and 8). "Theiinitial method was to heat a 
mixture of copper and chromium boride in an electric furnace for 
& few minutes, and on cooling remove the excess of copper by 
means of nitric acid. The best result was obtained, he wever, іп 
the following manner. Chromium was prepared by the alumino- 
thermic method of Goldschmidt, or by reduction in the electric 
furnace, and was mixed with a large excess of copper in a magnesia 
crucible. The mass was then heated for a few minutes in an 
electric furnace, or for several hours in a blast furnace. On cooling, 
the melt was treated with nitric acid and finally washed with 
water, and there remained a metallic-looking, powdery residue of 
& Substance which, on analysis, showed 90 per cent. chromium. 
This, on examination, was found to be a crystalline mass resembling 
ferns in appearance. The density is 7'1, and the substance is 
very active in its chemical reactions. On heating in air alone it 
burns with a bright flame, and is attacked even by nitrogen at a 
red heat. On dissolving in hydrochloric acid, a small residue of 
the oxide of chromium is left, which is sufficient to account for 
the entire impurity of the metal. Analysis showed that copper 
dissolved 1° per cent. of its weight of chromium, which, on cooling, 
separated in very small crystalline stars. The state of division is 
so minute, that water alone takes some of it up in the form ofa 
fine suspension or a colloidal solution. 

Pnopveri0N OF MANGANESE.—In view of recent developments 


in metallurgical industries, manganese is assuming greater import- 


ance every day. The introduction of ferro-alloys, which were made 
possible when the importance of the electric reduction method was 
recognised, greatly increased the demand for manganese and caused 
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the opening up of many new mineral centres. Not very many years 
ago ost the entire world's production of manganese ores came 
from a district of Russia called Techatury. Since then the output 
from Russia alone has increased enormouely, being 461,854 tons in 
1904. Ofrecent years the United States have become serious rivals 
of Russia, and the output from this country is now nearly the same 
as from the older one. Of greatest importance, however, is the 
recent development in India. The first deposits were discovered 
in 1892 in the mountainous regions of Madras, and in 1905-6 there 
was exported through Bombay 4,721,435 cwt., valued at 3,555,554 
rupees. Manganese ores have now been discovered in the neigh- 
bouring States, and as a consequence the Indian deposits have taken 
first place in importance. In Brazil the yield of ore has increased 
from 5,000 tons in 1895 to the enormous total of 224,377 tons in 
1905. Greece rivals Brazil, and has increased its export from 
10,000 tons in 1895 to 200,000 tons in 1903. The output from 
Germany is considerable, but in no wise approaches the above figures. 
In addition Spain, France and Turkey all produce small quantities 
of good ore.— L' Elettricita. 


Compensation Case.—At the Wandsworth County 
Court on Monday, in the case C. F. Tanner т. The Underground 
Electric Railways Co. of London, Ltd., plaintiff applied to' his 
Honour Judge Russell for a review of a compensation award made 
by that Court on July 6th, 1906. 

Mr. J. M. Lickfold appeared for the applicant, and Mr. Scarlett 
was counsel for the respondents. 

Mr. Lickfold said that prior to the award, which was for 12s. 4d. 
a week, an agreement had been filed under the Act whereby the 
applicant was paid 188. 2d. a week, half his average earnings. He 
now asked for an increase to the full amount, which had been 
reduced on account of the man being taken back into the service of 
the company. The applicant was employed as mate to an electrical 
fitter, his wages being 36s. 4d. & week, and on January 16th, 1906, 
he met with a serious accident, and was taken to St. George's 
Hospital. He was at the time fixing cables to the roof cf the 
engine room at Lot's Road, Chelsea, when he slipped, and, falling, 
clutched hold of some live wires. It was fortunate that he was not 
killed on the spot, but he fractured his hip, broke his thigh, 
and sustained concussion of the brain, as well as severe burns on 
both hands. After а while he was taken back, and the compensa- 
tion was reduced to 12s. 4d.a week. In January last his wages 
were increased to 288. for doing other and lighter work, and he (Mr. 
Lickfold) now asked his Honour to find that the object of the 
increase was to upset the compensation. On March 16th applica- 
tion was made to reduce the compensation to 88. 4d. a week, on the 
ground that he was carning 28s. a week wages. At any rate, 
immediately afterwards he was discharged, and the company 
gave as а reason that the applicant insisted upon full 
compensation. After his dismissal he was paid 12s. 4d. a week, and 
he gave a receipt without prejudice, considering himself entitled to 
188. 4d. 

The applicant entered the witness-box, but was not questioned. 

Mr. Scarlett said his clients contended that the applicant was 
able to do work, and there was medical evidence on either side. 

His Honour: Then & medical referee is the proper person to 
decide the case. In referring the case to Dr. Felix Kempster, hie 
Honour said, Can you agree to pay Dr. Kempster his fees? Не 
was aware that the Home Office paid him his special fee, and he 
got only an ordinary fee for reporting to the Court, and he would 
probably have to listen to a number of people and cross-examination. 
He should leave the whole case to Dr. Kempster. | 

Mr. Scarlett: We shall show that he was perfectly well a year after 
the accident. 

Mr. Lickfold: Then the case goes to the medical referee for 
report, and then comes back to your Honour? 

His Honour: This is wasting my time. I do not see there is any 
necessity to come back to me in the matter. 

Mr. Scarlett: We will undertake to take up the award, and mean- 
while we will go on paying the applicant compensation. 


A Chinese Electric Pumping Plant.—In the report 
of the Chinese Engineering and Mining Co., it is stated that the 
erection of the electrical pumping and lighting plants at the 
Tongshan and Linsi Mines, which was proceeding at the date of 
the last report, has been retarded by various causes. The installa- 
tion at Tongshan came into operation on April 16th last, and that 
at Linsi on June 25th last; they are proving entirely satisfactory. 


Lindal Moor Mines.—We regret: that in our last 
issue we incorrectly referred to Mr. Burrell as engineer-in-charge, 
he being, in fact, one of several shift engineers. We omitted also 
to mention the indebtedness of the visitors to Mr. C. E. Ray, 
manager to Messrs. Harrison, Ainslie & Co., for kind assistance in 
furnishing information as to the installation. 


Electric Shock Fatality.—While endeavouring to 
free a banner which had become entangled in some electric wires 
over the roof of a New York hotel, one man was killed by electric 
shock, as he grasped the banner wire, another received a shock 
which sent him headlong into the street below, whence he was 
removed to hospital dying. 


Tramwaymen Hoaxed.—4An extraordinary story of a 
hoax comes from Tyneside, where the main features of the affair 
have been corroborated. Some time ago, it seems, a man came 
amongst the employ¢s on the different electrical tramways in the 
district, and represented himself as a chief inspector of the 
Warwick tramways. Не said a new section was being opened, and 
he was authorised to engage them on terms which were about 4d. 
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per hour better than those prevailing locally. A considerable 
number — between 16 and 20—men at South Shields accepted the 
offer, and were engaged," and from Houghton-le-Spring, Howdon 
and Newcastle, others were obtained on similar promises. On the 
18th inst. there was a farewell concert at South Shields, and the 
men were sent off in an enthusiastic manner. On arrival at 
Warwick it soon transpired that all the men had been hoaxed. 
Those who had money returned, those who had not were left 
stranded. 


* Electricity " on Magnetism.—We cull the following 
from the correspondence columns of a recent number of Electricity 
and Electrical Engineering: 

"Mechanic.—The air between the magnet poles and the 
armature forms part of the path of the magnetic circuit, con- 
sequently ita absence affects adversely the action of the machine, 
since a vacuum will not allow magnetic lines of force to flow through 
wt.” (The italics are ours.) 

One is led to think that our contemporary must have been 
obtaining recruits for its editorial section from the staffs of certain 
well-known halfpenny dailies. 


A Gas Anti-Climax.— According to the Daily Ners, 
Prof. Vivian Lewis, speaking at the offices of the Gas Light and Coke 
Co. on Tuesday last, asserted that gas was superior to electric light 
in point of hygiene. This singular statement was explained by 
the rapid diffusion of the hot vitiated air through the plaster of the 
ceiling, cooler air rushing in to take its place. The result is said 
to be that the gas flame ів a great engine of ventilation. The 
scientific limit of CO, in the atmosphere, beyond which danger to 
health is incurred, is given as 6 parts in 10,000; and Prof. Lewis 
claimed that at the breathing level in a gas-lighted room the 
amount of carbon dioxide present was 5 parts, while with electricity 
it was 6 parte per 10,000. 

This looks pretty bad for electricity ; were the proportion 
increased from 0 06 per cent. to 0 061 per cent., thus exceeding the 
limit of safety, what direful consequences might ensue! It would 
be interesting to know whether these testa were made in the same 
room, and on the same day, with the same number of persons 
present for the same length of time before the test. As they stand, 
we fear they are hardly convincing. And on the next occasion, 
perhaps, Prof. Lewis will let us kaow how much CO; was observed 
to be present in the unfortunate room above the plaster. 


Financial Crisis in America.—In connection with the 
grave financial situation in the United States, it is reported from 
Pittsburg that receivers have been appointed by the United States 
Circuit Court for the Westinghouse Electric and Westinghouse 
Machine Companies, and the Security Investment Co. Petitions 
have also been filed for the appointment of receivers for the Nernst 
Lamp Co. 


For Sale.—The receivers and liquidators of Brockie- 
Pell Arc Lamp, Ltd., are offering the property and assets of the 
company for sale by tender. | 

The Belfast Corporation are offering for sale in three lots the 
equipment of an artesian well. 

At Manchester, on October 31st, Messrs. Percy Huddleston & Co. 
will offer a quantity of electrical apparatus for sale by auction. 

Full particulars regarding the above announcements appear 
among the advertisements in to-day’s issue. 


Appointments Vacant.—Junior assistant engineer for 
the Leek U.D.C. electricity department (£65); assistant to 
borough electrical engineer at Eccles (£120) ; shift engineer for the 
Manchester electricity department (£150). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with tle 
technical or the commercial side of the profession and industry, 
also electric tramway and ratiway officials, to keep readers of the 
ELmBoTRICAL Revræw posted as to their movements. 


Central Station Officials.—The Battersea Borough 
Council received 187 applications for the position of shift engineer, 
at a commencing salary of £117 per annum. Мв. JoHN Crow- 
THORNE MILTON, of Northampton, has been appointed. 

Mr. C. A. James, of Wrexham, late of Southampton, has 
accepted an appointment in Taltal, Chile, for which port he sailed 
on September 26th. He takes up his new duties in November. 

The Australian Mining Standard says that Мв. Ералв EVERETT 
STABE, who has been in temporary charge of the electric power 
and lighting undertaking of the Dunedin (N.Z.) City Council, has 
been permanently appointed to tbat position, at a salary of £700 
per annum. 

Мв. J. CarHCABT Снвівтіх, A. M. I. E. E., at present one of the 
senior electrical e eers for the Corporation of Glasgow, has 
been appointed chief engineer for the electrical worka about to be 
constructed at Arbroath. Mr. Ohristie, who is 32 years of age, 


served his a ticeship with Messrs. Douglas Fraser & E: 
Arbroath, and afterwards proceeded to Glasgow to the works o 


Sir William Arrol & Co, and was later with Mesers. Siemens Bros. 
and Co., of Woolwich, for three years. His next appointment was 
as assistant engineer at the Port Dundas power station under tlie 
Glasgow Corporation. He was shortly afterwards appointed 
senior engineer at the new power station of the same Corporation 
at St. Andrew's Cross. From thence he was promoted to be senior 
engineer, with full control at the Corporation's main station at 
Port Dundas, which is now one of the largest and best equipped 
stations in the country. 

The Hammersmith B.C. has appointed MR. Н. W. MARSHALL 
as canvasser and agent for the electricity department, at a 
weekly salary of £2 10s. There were 190 applicants. 

Мв. A. E. THOMAS, of the Wrexham Borough electricity staff, has 
been appointed chief clerk at the Partick electricity works, 
Glasgow. 

The appointment of an electrical engineer to the Corporation of 
Limerick on Thursday last week, was the occasion of some exciting 
scenes. There were no fewer than 120 applications for the position, 
and the Committee had to sit three days to consider them. Finally, 
the Committee recommended the appointment of Мв. Patrick 
MaonamaRa, a Limerick man, a member of the Engineering 
Association of Ceylon. At the Corporation meeting, Couu- 
cillor O'Brien moved an amendment to Mr. Macnamara's 
nomination, and a scene of disorder ensued necessitating the advent 
of the Mayor's serjeants to restore order. In the course of the 
squabble characteristic language was alleged to have been used, and 
one section was accused of wanting to elect an Englishman or & 
Scotchman in preference to a Limerick man. Ultimately, Mr. 
Macnamara's appointment was confirmed by 16 votes to 4, suhject 
to his examination by an electrical expert. 


-General.—The Liverpool Workhouse Committee has 
decided to recommend to the Select Vestry the appointment of Mn. 
Н. Goss as engineer at the Brownlow Hill Workhouse. The salary 
is equal to £150 & year, and there were 274 applicants for the 
position. Mr. H. Gobie, who is at present in the service of the 
South Lancashire Tramways Co. at their generating station at 
Atherton, has had 17 years’ experience as an electrical engineer. 

Mr. Leoke Epwarps notifies that after 15 years in the 


electrical trade, having represented some of the largest firma, he is 


leaving for Australia on the 31st inst. 

It is stated in the Review of the River Plate that on September 
20th Мв. A. B. Соок, M.Inst.M.E., foreign manager of the Brush 
Electrical Engineering Co., Ltd., left England for Buenos Ayres, 
to study the market there with a view to opening a branch. Mr. 
Cook is well-known in Argentina, as he was for many years 
assistant locomotive superintendent of the Central Argentine 
Railway. 

A River Plate Exchange reports that Mr. Pedrialli, the legal 
representative of the Belga-Argentina Tramways, has formally 
notified the Municipal Commission of the appointment of Mr. 
Н. C. Восоокт as manager of the company. 

We regret to state that Mn. R. BonLASE MaTTHEVWS is at present 
laid up with an attack of fever, and will not be able to return to 
business for a few weeks. 

According to the Australian Mining Standard, MR. Joun Henry, 
M.A., B.E., Auckland (N.Z.), has been appointed head of the 
science side at the High School, Dawson City, Klondike, Canada. 
Mr. Henry recently occupied the position of instructor іп 
mechanical and electrical engineering on the staff of the Auckland 
Technical College. 

Мв. J. К. Onapman, chief engineer of the Underground Electric 
Railways Co. of London, Ltd., has been elected a director of the 
Metropolitan District Railway Co. 

Mr. P. Моттвлм, who has had charge of the meter test-room at 
the Manchester works of the Westinghouse Co., has been 
transferred to London in connection with a contract which the 
firm has obtained in connection with the London County Council 
tramways. 

Мв. онн BELL, the newly appointed assistant lecturer and 
demonstrator in the Mechanical Engineering Department of the 
Northampton Polytechnic Institute, Clerkenwell, has already been 
for some time engaged in technical instruction, having for the past 
three years acted as assistant lecturer and instructor ina similar 
department at the City of Bradford Technical College. Before this, 
Mr. Bell was engaged in practical engineering work, comprising 
work in the drawing office, and fitting and erecting. He was a Salt’ 
scholar of the Salt Schools, Shipley, Yorks, and is a graduate of the 
Institution of Mechanica] Engineers. 

According to yesterday's Times, the Senate of the London 
University had before it on Wednesday an intimation from Sir 
ARTHUR Rucker, D. Sc., F.R.S., the principal, that he desired to 
retire from that position in September, 1908, when he would attain 
the age of 60. The Senate passed a resolution placing on record 
its sincere regret at the announcement, and ita appreciation of the 
great services he had rendered to the University, as principal, since 
its reconstitution. 


Obituary.—Many of our readers will regret to learn of 
the death of MR. О. MoxTGoMERY, who for rather over a quarter of 
a century faithfully and well represented the advertisement 
department of the ErEcTBRICAL REviEw, latterly in and around 
London only. His health had been failing for several months, 
and although hope of his recovery was entertained so recently as 


the beginning of this week, he passed away peacefully on Tuesday 


last. The funeral takes place to-morrow at South Ealing Cemetery, 


12.45 p.m. 

A Canadian correspondent of the Times reports the death of 
Cotowst F. О. Hensaaw, president of the Canadian Матоопі 
Wireless Telegraph Co 
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NEW COMPANIES REGISTERED. 


Wolfram (Tungsten) Metal Filament Lamps, Ltd. (95, 312). 
— This company was registered on October 12th, with a capital of £100,000 in £10 
shares (7,500 © A" and 2,500 © 37), to adopt an agreement between the Inter- 
national Wolfram Gesellschaft, of Buda-Pesth, of tho first part, the Deutsch 
Gasgluhlicht Aktien Gesellschaft (Auergesellschaft), of the second part, and this 
company, of the third part, and to carry on the business of manufacturers of 
and dealers in metal tilument and other lamps nnd electrical goods, elec- 
tricians, engineers, suppiers of electricity for light, heat, motive power or 
otherwise, «с. The first subscribers (each with one share) are - H. Hirst, 71, 
Queen Victoria Street, E.C., electrical engineer; G. R. Fraser, Tower House, 
Slough, J. P.; F. Kallman, Berlin O. 17, Rotherstrasse 20, lawyer: R. Gunzburg, 
181, Queen's Gate, S. W., merchant; D. McLagan, 71. Queen Victoria Street, 
E. C., electrical engineer; I. Salzman, 31, Lombard Street, E.C., merchant; 
and F. Samuelson, 46, Queen Victoria Street, E. C., solicitor. No initial public 
issue. The“ A” shares take three-quarters and the '* B” shares one quarter of 
the available profits. The number of directors is not to be less than seven 
or more than nine; the tirst are H. Hirst, J. Fraser, R. Gunzbury, F. Kallinan, 
R. Feuer, 8. Nathan, and H. R. von Kuh: any holder of 1,125 or more shares 
may appoint onc director for each multiple of such number; H. Hirst and J. 
Fraser are nominated by the Robertson Electric Lamps, Ltd., F. Kallman, R. 
Gunzburg, S. Nathan and K. Feuer by the Deutsche Gasgluhlicht Aktiengesell- 
shaft (Auer gesellschaft), and H. R. von Kuh by the International Wolfram 
. Aktiengesellscbuft; qualification, 50 “А "ог B" shares. Registered office, 31, 

Copthall Avenue, Е.С. 


Brook, Hirst & Co., Ltd. (95, 264).— This company was 
registered on October 16th, with & capital of £20,000 in £1 shares, to take over 
tlie business of electrical and mechanical engineers, manufncturers of electrical 
switches, switchgears and other electrical and mechanical appliances carried 
on by P. 8. Brook and J. A. Hirst, as Brook, Hirst & Co., at the Northgate 
Electrical Works, Victoria Road, and at George Street, Chester, and to adopt 
an agreement with the said vendors. The first subscribers &re:—J. A. Hirst, 
3, Raymond Street, Chester, electrical engineer, with 100 shares; P. S. Brook, 
11, Lumley Road, Chester, electrical engineer, 100 shares; J. Frater, Bank 
House, Hawarden, bank manager, 1 share; H. Sutcliffe, 2, Victoria Road, 
Chester, electrical engineer, 1 share; T. M. Dutton, 19, Newgate Street, 
Chester, solicitor, 1 share; A. H. Cartwright, "71, Faulkner Street, Hoole, 
Chester, electrical engineer, 1 share; and J. F. Eldridge, 15, Salisbury Street, 


Chester, electrical engineer, 1 share. No initial public issue. The number of. 


directors is not to be less than two or more than tive: the first are P. S. Brook 
and J. A. Hirst (managing directors); qualitication, £100. 


Electro-Medical Institute, Ltd. (95,317).— This company 
was registered on October 19th, with a capital of £2,000 in £1 shares, to take 
over as a going concern the business of an electro-medical specialist carried on 
by G. R. Peers, at 344, Bury New Копа, Manchester, as the Electro-Thera- 
peutic Institute," and to adopt an agreement with the said vendor. The flrst 
subscribers (each with one share) are :—H. W. Calderbank, 78. King Street, 
Manchester, electrical engineer; G. R. Peers, 17, Snowdon Road, Eccles, 
Manchester, electrical engineer: J. Fogg, Clifton Villa, Mossley, Lancashire, 
mill manager; А. V. Ward, Fernside, Eccles, Lancashire, electrical engineer ; 
G. Н. Park, Winfield Terrace, Old Trafford, Manchester, engineer: W. P. 
Thurmann, 263, Oxford Road, Manchester, electrical engineer; and W. J. 
Herring, Merton, Mauldeth Road, Withington, Manchester, electrical engineer. 
No initial public issue. Registered without articles of association. 


A. F. Mander, Ltd. (95,261).—This company was registered 
on October 16th, with & capital of £1,000 in £1 shares, to acquire the business 
of an electrical engineer and contractor carried on by A. F. Mander at 
958, Villa Cross, Aston Manor, and to carry on in the United Kingdom and 
elsewhere the business of electrical and general engineers, contractors, manu- 
facturers of electrical nnd other fittings, «c. The first subscribers (each with 
one share) are:-—-S. Mander, 62, Victoria Road, Aston Manor, electrician; 
A. F. Mander, 62, Victoria kond, Aston Manor, electrical engineer; W. Franks, 
194, Old Meeting Street, West Bromwich, electrical engineer; May Mander, 62, 
Victoria Road, Aston Manor, manageress ; G. A. Goodway, 79, Soho Hall, Bir- 
mingham, certified accountant: A. G. Green, 72, Fentham Road, Birmingham, 
clerk ; and A. E. Mitchell, Ashted Row, Birmingham, clerk. No initial public 
issue; registered without articles of association, Registered office, 258, Villa 
Cross, Aston Manor, 


OFFICIAL RETURNS OF 
COMPANIES. 


ELECTRICAL 


Phenix Electric Heating Co., Ltd. (London) (88,751).— 
Issue on September 27th of £1,525 and October 11th of £100 6 per cent. deben- 
‘tures, making the whole of &series of £1,625 created hy resolutions of same 
dates, charged on the company's undertaking and property, present and future, 
including uncalled capital. Notrustecs. è 


Van Raden & Co. (Electrical engineers, Coventry. }(78,383).— 
A debenture dated October th, 1907, to secure £1,250, charged on the com- 
pany’s undertaking and property, presentand future, including uncalled capital, 
has been registercd. Holder: V. W. Robinson, Park Hill, Kenilworth, 


Fittings, Ltd. (Formerly “ Art Fittings, Ltd.”) (London).— 
(73,907).— A debenture, dated October 7th. 1907, to secure not more than £500, 
charged on the company’s undertaking and property, present and future, 
including uncalled capital, has been registered. Holders: Drake & Gorham, 
Ltd., 66, Victoria Street, S.W. 


Clarke, Steavenson & Co., Ltd. (57,821).—This company's 
annual return was filed on Angust 15th, when the entire capital of 43.000 in £1 
shares had been taken up. £1 per share has been called np on 1,400, 15s. per 
share on 600 and 10s. per share on 1,000 shares and £2,350 has been received, 
Mortgages and charges: Nil. 


Blackburn, Starling & Co., Ltd. (61.302).—This company’s 
annual return was filed on Scpternber 7th, when 11,065 shares had been taken 
пр out of nominal capital of £12,000 in £1 shares. £7,168 has been received, 
and 4,00 is considered as paid. Mortgages and charges: Nil, 


British Continental Electricity Co., Ltd. (57,008).—This 
company’s annual return, made up to July 19th, was filed on September 4th; 
1,000 preference and 04. ordinary shares have been taken np out of а nominal 
capital of £20,000 in 1,000 preference and 1,000 ordinary shares of £10 each. £10 
per share has been called up on 790 preference and 444 ordinary, resulting in 
the receipt of £16,310. £3,600 is considered as paid on 210 preference and 150 
Qrdinary, Mortgages and charges: Nil, 


North Wales Power and Traction Co., Ltd. (78,193).—A 
trust deed dated July 3186, to secure £100,000 second mortgage debentures 
created July 25th, 1907, has Leen registered. Property charged: Certain Jands 
and hereditaments, the company's electrical undertaking authorised by the 
Portmadoc, Beddgelert and South Snowdon Railway Act, 1901, and the North 
Wales Power Act, 1904, including the benefit of an agreement with the Aluminium 
Corporation, Ltd., £80,000 first mortgage debenture stock of the company, all 
the paid-up shares, debentures and debenture stock of the Portmadoc, 
Beddgelert and South Snowdon Railway Co., all debentures and debenture stock 
of the North Wales Narrow Gauge Railways Co. acquired or to be acquired by 
this company pursuant to certain agreements, and the company’s general asseta, 
present and future, including uncalled capital. Trustees: J. Tomkinson, M.P., 
of Willington Hall, Tarporley, Ches., and R. H. Guild, 29, St. Andrew Square, 
Edinburgh. 


CITY NOTES. 


Edison and Swan United Electric Light Co., Ltd. 


THE twenty-fourth ordinary general meeting of this company was 
held on Thursday of last week at Winchester House, Old Broad 
Street, Mr. H. Wolfenden presiding. 

In moving the adoption of the report (see ELECTRICAL REVIEW 
October llth, page 627), the CHAIRMAN said he ventured to 
think they might congratulate themselves upon the results of the 
past year's trading. Although a profit of only £500 had been made 
over the preceding year, they must remember that that was made in 
the face of keen competition for the manufactured articles and high 
prices for the raw materials. The quality of the production had 
been maintained, and they strove by that method of business to 
retain their customers. Тһе question of metallic filament lamps 
was a prominent one at the present moment, and the company had 
not lost sight of the matter. Turning to the accounts, the net 
revenue account showed a balance brought forward from 
profit and loss account of £54,236, an increase of £526. On the other 
hand, debenture interest had absorbed £16,390, being £340 less 
than t^e previous year. The depreciation on freehold and lease- 
hold property, plant, tools, stock and reserves altogether amounted 
practically to the same figure as before. The amount allowed for 
depreciation was d per cent. They had placed £7,500 to the general 
reserve, which was started last year, making that item £12,500. 
The net balance available for distribution was £16,514, to 
which had to be added the balance brought forward 
of £9,006, making a total of £25,521. They proposed out of that 
gum a payment on the A" shares of 44 per cent., the same as last 
year, being 2s. 6d. per share òn the partly-paid shares, and 48. 2d. 
per share on the fully-paid shares, which would absorb £15,978, 
leaving a carry forward of £9,543, being £537 in excess of last year. 
As to the balance-sheet, the share capital remained the same as 
before, butthere was a reduction in the debenture stock of £6,100, 
owing to the purchase and cancelling of £1,600 4 per cent. stock, 
and £4,500 5 per cent. stock. The average prices paid were £86 8s. 
for the 4 per cent., and £90 16s. 5d. for the 5 per cent. stock ; the 
protit on the purchases had been placed to the reserve against stocks. 
Sundry creditors and credit balances were down by £3,917, and the 
smallness of the sum owed by them—£25,259—indicated considerable 
financial strength. The Altrincham Electric Supply Co. was going 
strong ; after making provision for depreciation, the ordinary share- 
holders had received a dividend of 5 per cent. for the year 1906, 
and there was a probability of that rate being exceeded in the 
current year. Freehold and leasehold property was down by 
£3,505, being the 44,000 written off for depreciation, less new 
buildings added at a cost of £495. Stocks and plant together were 
up £1,889, and the explanation was that at the end of their financial 
year they held a heavy stock of raw materials, which had been 
bought at advantageous prices. They had added during 
the year a certain amount of new and additional machinery, 
the larger part of the expenditure being incurred in connection 
with the electrification of their works at Ponder's End. The con- 
tract was entered into in 1906, and the work had been carried out 
during the year under review. The cost of the work had been 
debited to capital, but that account had not yet been credited with 
the value of the plant displaced by the alterations. That plant had 
been mainly realised since June 30th, and would figure in the 
accounts for 1907. The net capital difference would not be great, 
and they believed they would derive economy in the working of the 
machinery, and so far that had been the case. 

Mr. ELLIER CLARKE seconded the motion, and the report was 
adopted. 
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Monte Video Telephone Co., Ltd. 


THE annual meeting was held on Tuesday at Winchester House 
Mr. W. F. Jones presiding. | 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL Review, October 18th, page 663), said that last year 
he referred to the steady increase of their business since 1898, and 
to the net profits, and as they would see from the report there con- 
tinued to be ample reason for congratulation in both respects. 
With the increase of the dividend on the ordinary shares from 
5 per cent. to 6 per cent., and the placing to their reserve and tbe 
carrying forward of larger sums than before, they showed a still 
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further improved condition of things. It might be thought that a 
larger dividend than 6 per cent. might have been recommended, 
but the advisability of increasing their reserves was such that they 
were satisfied that a continuance of that policy would be supported. 
The large capital expenditure on renewals and extension ot plant, 
which they had fora number of years been anticipating, had not 
been called for, owing to their not having obtained permission for 
laying down an underground system. Their efforts to obtain such 
permission had been continuous, and they were still hopeful, as 
the advantages of such a system to the public were so great that 
they would shortly prove successful. The policy of increasing the 
reserves would then be of material assistance in obtaining the 
additional capital which would be required. In anticipation of an 
underground plant they obtained in February last from the United 
River Plate Telephone Co., the services of Mr. H. Planchon, a 
telephone expert of acknowledged ability and experience, who was 
making an examination and report on their existing plant and the 
changes that would be necessary and advisable. Mr. Planchon's 
examination was very comprehensive and thorough, and they were 
assured his report would prove of great value. They had taken 
advantage of a visit now being made to the River Plate by Sir J. 
Gavey, late chief engineer to the Post Office, to obtain from him a 
general report on their plant and busincss, which would also be of 
great advantage in determining the character and details of the 
projected new capital expenditure. For some time it had oeen 
thought desirable that Mr. Powers, their general manager, should 
visit Europe and the United States in order to become more familiar 
with the latter-day developments in telepbony. After 18 years’ 
absence, most of the time in their service, there was much informa- 
tion of importance to the company to be acquired both in Europe and 
America, and they were confident of the good.results from the visit 
he had recently made. During the past year they suffered, 
fortunately not to а serious extent, through the strike fever, from 
which, it seemed, no part of the civilised world could be considered 
altogether free. They were satisfied that, in their case, the matter 
was admirably handled by Mr. Powers, and, they believed, in such & 
manner that there would be little fear of anything of the kind 
occurring again for a coneiderable period. The company had made 
use of the offices of the River Plate Co. for a number of years, and 
had had the same secretary, but the increase of the bueiness of both 
companies had been such that that arrangement was no longer con- 
venient, and on the 1st inst. they moved into new oflices at Dash- 
wood House, and appointed a new secretary. They were par- 
ticularly loth to lose Mr. David Smith, who, during his con- 
nection with them, had acquired a thorough grasp of the business, 
and proved himself of invaluable service. They were fortunate, 
however, in securing as secretary, Mr. R. H. Rivers, who had aleo 
been connected with the River Plate Co., and for several years 
associated with their books and accounts under Mr. Smith. There 
did not appear much in the accounts that required comment. The 
balance-sheet showed that the capital, £159,172, remained the 
same, and the capital expenditure for the year £5,000, which 
for many years past had been met entirely from revenue, was the 
same as the previous year. The reserve fund showed an increase 
of £5,000, and the reserve for renewal of plant £4,000. With the 
amount now placed to the credit of these accounts, their combined 
reserves would be £74,500, equal to one-half of the capital. 
Investments in securities were increased by £3,000 and amounted 
to £12,600, and the present market value of those securities was 
£1,000 more than the figure at which they stood in the books. 
Sundry debtors were £1,500 more than last year, and bills receiv- 
able were also £1,500 more. Other differences were slight. ‘The 
profit and loss account showed an increase in total expenses of 
£1,000, and an increase in receipts of £4,100. By the appropria- 
tion accoant it would be seen that they placed £11,000 to reserves, 
which was £2,000 more than a year ago, and recommended, after 


paying the balance dividend on the preferred shares, a final dividend | 


on the ordinary shares of 4 per cent., making 6 per cent. for the 
year, and carrying forward 43, 081. 

Mr. C. Lock seconded the adoption of the report. 

Replying to a question, the CBAIBMAN said it was impossible to 
give a figure as to the probable cost of installing an underground 
system, because the city was constantly growing. 

The report was carried, and subsequently votes of thanks were 
passed to Mr. Powers, the manager, to Senor Fernandez Garcia, 
who was in charge during Mr. Power’s absence, and to Mr. Smith, 
the late secretary. 

Ma. SMITH promised that he would in the future do an yything he 
could to further the company’s interests. 


Western Telegraph Co., Ltd. 


Tua directors’ report for the half-year ended June 30th states that 
the revenue for this period amounted to £325,687 and the working 
expenses to £113,886. After providing 416,000 for debenture 
stock interest, and £4,226 for income-tax, there remains a balance 
of £191,575; to this is added the sum of £8,161 brought forward 
from December 31st last, making a total of 420,036. A quarterly 
interim dividend, amounting to £31,190, has been paid, £85,000 
tranferred to the general reserve fund, £5,000 to the maintenance 
ships’ reserve fund, £10,000 to the mariue insurance fund, and 
£10,000 to the land and buildings depreciation fund. The directors 
recommend tne declaration of a final dividend of 3s. per share, 
making with the interim dividends, a total dividend of 6 per cent. 
for the year, and also the payment of a bonus of 2s. per share, 
both free of income-tax, which together will amount to £51,983, 
leaving a balance of £6,864 to be carried forward. The dividend 
and bonus will be payable on October 31st. 


Bichardsons. Westgarth & Co., Ltd.—The report for 
year ended August, 1907, states that the profits for the year amount 
to £66,374, plus £7,331 brought forward. The directors recom- 
mend a dividend of 4 per cent. on the ordinary shares, setting aside 
for depreciation £12,500, and leaving to be carried forward £7,955. 
The Hartlepool, Middlesbrough and Sunderland works have been 
kept fairly well employed, but prices of materials have remained 
abnormally high and Reenly competitive prices have been relatively 
low. Considerable delay has occurred through sectional strikes in 
the shipyards, and it will be of material gain to all concerned if 
the agreement now being considered by the Shipbuilders’ Federa- 
tion and the Boilermakers’ Society is carried through, and these 
wasteful stoppages are obviated in the future. Tne unreasonably 


high prices of copper and tin have again materially affected the 


manufacturing protits. The turbine department continues to be 
fairly well supplied with orders. ‘The airectors regret having to 
recomniend a reduction of the ordinary dividend to 4 per cent. per 
annum, but the amount of orders on hand at the present date con- 
siderably exceeds that of the колра period of last year, 
and exceeds £520,000. 


Liberian Rubber Corporation, Ltd.—The report to 
December 31st, 1906, shows a loss on the first year’s trading, but 
the directors state that this cannot justly be regarded as seriously 
disappointing when due coneideration is given to the facts of the 
establishment of new stations, the opening up of new areas for 
exploitation, and the many outlays attendant upon the establish- 
ment of a practically new industry amongst the aboriginal natives. 
In spite of unforeseen drawbacks, very considerable progress has 
been made in the development of the rubber industry of Liberia, 
and the tigures of this year show & handsome increase upon those 
now submitted. In 1906 the total rubber output of the company 
was 116,025 lb. avoirdupois, and that of the merchants was 
10,350 lb., making a total of 126,405 lb. The company’s output for 
1907 promises to be at least double that of 1900. The company 
has established 30 stations and sub-stations in Liberia, but has at 
present reduced these to 20. 


. Cuba Submarine Telegraph Co., Ltd. — The 
directors’ report for the half-year ending June 30th, states that the 
total receipts of the six montns were £24,756, and the expenses 
£6,572, leaving a balance of £18,184, to which has to be added 
£6,791, brought forward, giving a total of 424, 975. £5,676 has 
been placed to the reserve, against loss on investments, and £5,000 
addea to the reserve fund, which now stands at £103,000. The 
dividend on the preference shares will absorb £3,000, and leave 


411, 300, out of which the directors recommend the payment ot a 


dividend at the rate of 6 per cent. per annum on tne ordinary 
Shares, free of income-tax; the balance, £6,500 being carried 
forward. The cables continue in good working order. 


Metallie Seamless Tabe Co., Ltd.—The report for 
the year ended June 30th, 1907, shows a net profit, after providing 
for depreciation on plant and machinery, &c., of £4,309, plus a 
balance brought forward of £2,603. A dividend of 5 per cent. on 
the ordinary shares, free of income-tax is recommended, leaving 
£3.683 to carry forward. 


Montreal Light, Heat and Power Co.—This com- 
pany has declared a dividend of 14 per cent. for the quarter ending 
October 31st. 


Parsons Marine Steam Turbine Co.—During the 
year ended June 30th, this company’s works were fully employed, 
and the resultant profit on manutacturing and from royalties, &c., 
after providing for depreciation on buildings, plant, machinery, 


. &c, was £31,074, plus £4,947 brought forward. A dividend ої 


10 per cent. per annum, and a bonus of 24 per cent. are to be paid, 
leaving £11,133 to be carried forward. Ihe Morning Post says that 
practical effect is now being given to the proposal made some years 
ago by Mr. Parsons to combine low pressure turbines with recipro- 
cating engines in vessels of moderate speed, in order to secure 
increased economy of steam and coal. 


Stock Exchange Notice,—The Committee have ordered 
the undermentioned to be quoted in the Oflicial List :— 


Sumatra Para Rubber Plantation, Ltd.—50,000 shares of £1 each, fully paid, 
Nos. 1 to 50,000. 


Caleutta Electric Supply Corporation, Ltd.—The* 
number of units delivered to consumers during the four weeks 
ended September 27th, 1907, were 592,464, compared with 
458,373 in the corresponding four weeks of 1900. 


Highlands and Lowlands Para Rubber Co.—An 


interim dividend of 5 per cent. is declared. 


Prospectus.—/anadron Rubber Estates, LI. This 
company which has been formed, with a capital of £320,000, to 
amalgamate & number of rubber estates in Johore, Malay 
Peninsula, has been before the public with an issue of shares, 
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ELECTRIC TRAMWAY AND RAILWAY 


Locality. 
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Aberdeen 


Belfast DE 


Birkenhead. 
Birminehnm Corp. 


Blackburn. "P 


Blackpool € orp. 


„ = Fleetw ч. 


Bolton : 
Bournemouth 
Bradford 
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Brit. Elec. Trac. Co. 
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Hartlepool 
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Mid. Joint Conv tce 
Oldham -—- Ashton 
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Burnley 


Burton-on-Trent .. 


Bury .. 
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Tikeston = 5% 
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Lancashire United 
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Leicester, .. vs 
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Liverpool 
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London United 
tLowestoft .. 
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Newcastle .. 
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Northampton 
Oldham 
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Sheffield А5 
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Southend-on- Sea 
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Baker 8t.-Waterloo 
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L'pool Overh'd Rly. 


Mersey Railway 
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* Brisbane 


& Brit. Columbia Rly. 


Calcutta 


$Cape Electric T. Là. 
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TRAFFIC RETURNS. 


No. 
of 
wks. 


Total 
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BTOCES AND SHARES. 


Tuesday Evening. 


TAKEN all round, markets in the Stock Exchange are in а some- 
what better condition than they were at thistime last week. Brisk 
rallies in Consols and other gilt-edged securities have done a little 
towards helping in the restoration of the public confidence which 
is 80 badly needed to infuse a little more cheerfulness into 
quotations. 

The course of trade throughout the country is reported to be 
slackening ; and if his be so, it will mean the diversion of capital 
to Stock Exchange channels. Trade prosperity, of course, means 
that money is required for the development of the industries 
affected. As soon as trade falls off, more profitable em ployment 
can be found in the Stock Exchange for cash, and consequently 
business in the House improves. 

That there is less money being made in the iron and steel trades 
seems to be manifested by the steady sales of shares in companies 
directly or closely connected with these industries. Prices have 
given way to a noticeable extént during the month which is 
drawing to a close, and the realisations are said to be not wholly 
due to the fears of the labour agitation which may possibly follow 
upon the heels of the trouble in the railway world. 

Electrical railway issues are decidedly weak. The stocks of 
steam companies continue to be swayed by the strike develop- 
ments from day to day, and the conference arranged between Mr. 
Lloyd-George and the railway directors formed an effective 


corrective to Mr. Richard Bell's Sunday lucubrations. But Central 
Londons go from bad to worse, and all tree stocks are down this 
week. The flatness of the Ordinary has told upon the 4 per cent. 
Debenture stock, the price of which is down to 1034. City and 
South London Debenture stands at the same level, and the Ordinary 
stock of this company has lost its slight improvement, sliding back 
to 46. Great Northern and City Preferred shares have been dene 
at 288. 9d. this week. 

It may be observed that because no dealings happen to be 
recorded in a stock, that does not necessarily imply the market is 
moribund. The marking of transactions is quite optional on the 
part of Stock Exchange members, so that it is possible —tbough 
improbable— that there may be а lot doing in some particular issue, 
without one of the prices of the bargains being recorded. 

Metropolitan Consolidated fell back to 334, a drop of 14, but 
Districts kept steady at 11. The District Railway is having trouble, 
on account of so many of the ramshackle, matchbox carriages 
requiring replacement already, whereas the more solidly-built 
Metropolitan rolling-stock will last much longer. It is a fulfilment 
of the prophecy ventured upon here long ago, when the great 

ifference in the construction work came under comment, 

Mr. Marconi ought to be a proud man. His invention, as a 
commercial proposition, has knocked still more points off the stocks 
of the cable companies, and Eastern Telegraph Ordinary is £8 lower 
than it was a few days back. Eastern Extensions fell 10s., Western 
Telegraphs 5s., Cuba Telegraphs 10s, and Anglo-American stocks 
from one to two points. Against this, the shares in the Marconi 
Company are 2s. 6d. better at 22s. 6d. Moreover, Globe Telegraph 
and Trust shares of both kinds have declined 10s., and this, per- 
haps, is the most significant movement of all, because Globes are 
held by investors, for dividend—not speculative purposes. It is, 
however, rather curious to notice even yet the scepticism of many 
members in the market, with regard to the payability of marconi- 
grams under present conditions. The time test applied to the 
system by one of the newspapers last week turned out very badly 
for Marconi compared with cables, but impartiality must allow a 
certain margin for accidents at the outset of such a venture, even 
when the latter is made on a commercial basis.” 

The flatness of Telegraph issues spread to the manufacturing 
division as well, and Telegraph Construction shares followed up a 
previous drop of £6 with a smaller fall of £2, while Henley’s 
Ordinary shed 10s. Callenders kept firm. 

Electricity Supply Ordinary shares remain steady, but several of 
the Preference show losses, ranging from - in the case of South 
Metropolitan, to 8 in that of St. James and Pall Mall Practical 
students of this department have at last unearthed a glimmer of 
hope for electrical prices in the prospects of extended use of the 
new metallic filament lamps of various kinds. Provided that the 
lamps can be made to accomplish all that is expected of them, 
and that still further improvements are introduced, it is ocntended 
that the cost of electricity must force itself upon public attention 
as being cheaper than gas. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
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18,200 | Do. de. 6% Deb. Stock .  .. 100 ЕИ | 109 10 102 —105 ЗА $e 8 
sr Nes UE. s ade ipee 7— "àxdj 7— 7 k: 4 10 17 
197,610 | Calcutta Trams, 1 to 187,610 .. № 5 5 8 5 — 7 
30,000 Do. Б % Cum. Pref. , Nos. 1 to 29, 800. sb dizi ag 44% | 102 —106 100 —104 1 1 ᷣ—2 |467 
, Do. 43 X, 1st Є . — 1 — 10 а 
255 000 Callender's Cable „ z : 115 hy 15 15 h- | 58 vs H à 4 
eos | pe do: 45 05 ist Mort. Deb. Stock Red. | Stock E 45 g “ak d це жй : 2a L 
491,929 Cape E Trams., 1 pane о s 1 " T By 1 14 14 — 1А 24] " 2 8 5 
24 — Castner Kellner A 44 % Ist Mort. Deb. Stock | 100 43% |44% | 43 КЖ Ж ушр ie —2 |691 
Ба imine es саса оао тс аа | = |: |e i 
ао o. . . | Stock 4% % 4% 4% 48 — 46 42 — $ p 817 0 
Do. do. Def. do. ee ee toc n 45 — 47 47 453 
1,450090 City and South London Railway ..  .. Stock 2 n 14% | 24% | 46 — 48 
І From Manchester Share: List. 
* Unless otherwise stated, all shares are fully paid. + A period of nine months. } 


(Continued om next pade.) 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


' Stock Dividends for the Closing Closing Business done | Rise E Present 


Present j : 
NAME. or Quotations Quotations week ended or Yield 
Issue, Share. last four years. Oct. 15th. | Oct. 22nd. | Oct. 22nd, 1907. | Fall — | per cent. 
| M 1908. | 1904. | 1905. | 1906. Highest Lowest. £ s. 
86,000 n Co., PP EMO Bag D E 8 24% | 249 23% | 5 % 1i— 2 7 5 5 
. sí Mort. » Debs., M 
100,000: Í 900 ar 4100, and 001 to 11,000 of £50 Red. se oque mos eed Мы Mn = an аы 
280,000 | Dick, Kerr & Co., 1 to 260,000 . А 1 .. {10 % 10 % 10 % lj-1 618 4 
805,000 Do. do. 6 Cum. Pref., 1 to 305,000 ES 1 6% 16% 6 |6 % 1 — 1 416 0 
994,150 Do. do. 4496 Deb. Stock .. | 100 44% 800 44 Yo 101 —104 4 6 7 
60,000 | Dublin United Trams. (1896), 1 to 60,000 : 10 54% | 6 6 6 96 13 — 14 4659 
69,987 Do. 6% Pref. between 1 and 60,00 | 10 165, 6 % 16% 6 % 121— 181 к " is 478 
99,261 | Edison & Swan Utd., “A” shs., £8 pd., 1 to 99,961 5 Nil | 24% 4% | 44% 1— i} 22/6 > — 1 911 1 
17,189 Do. "A" shares, 01017, 19 5 Nil | 2455 | 44% | 44% 2— 9} у w B | 8 J v 
819,475 Do. 4% Deb. Stock Red. 100 41 4 4 |3 2 83 — 85 414 2 
72, 220 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 5%15% 15% 5 87 — 90 611 1 
112,100 | Electric Contruction, 1 to 112,100 2 4% | Nil | Nil | Nil A— 2 Nil 
31,890 Do. do. 1% Cum. Pref., 1 to 31, 390. . 2 7 7 17%] Nil — 1 Nil 
25,000 | General Electric Co. (1900), р % Cum. Pref. à 10 [45 & 5 15 8 — 8 517 8 
200,000 Do. do 95 Mort Deb. Stock | 4% | 4 49 |4 90 — 93 af 14 6 0 
78,000 | Gt. N. & City Rail. Pref. Ord. ЖА” 49р, 1 to 78,000 10 3 1495 1475 | 4 11— 14 28/9 200 0 
96,000 | Greenwood & Parley, 7% Cum. Pref. 10 1% 79 7 | " 10,— 107 24 | 610 8 
80,000 Do. do. 59] Mort. Debs. e .]| 100 5 % 5 M5 |6 1 — 108 417 1 
200,000 | Henley's (W. T.), W Works, Ord. .. an 5 15 % |15 % | 15% 15 96 101— 113 102 — 2 | 610 0 
200,000 Do. 44% Pref. 5 44% ae 44% #2 5 — 5 g | 817 & 
150,000 Do. 4 € Mort. Deb. Stock Stock | 44% | 4 7 44% 1064— 107 1064 sa 1489 
50,000 | India- Rubber, Gutta, Ke Telegraph Works.. 10 10% | 5 10% 10 aM 154 15 144 T 6 13 4 
87,500 |+ Liverpool rere ilway, Ord. es 10 19% | 13% | Nil | N 11— 14 a xs : Nil 
10,000 |: Do. Pref., fully paid | 10 [659 5% 15% 159 %— 8 ж e 51411 
600,070 | London United Tea (1901), 1 to 50,007 n 10 89% 16% |39 18 96 64-- 7 " as 400 
999,990 | Ро. do. 60,008 to 100,000 10 8% 6 „ 3% 8 6— 7 is 71400 
125,000 Do. do. 5 9% Cum. Pref., 1 to 125,000 10 595,|595| 695 | 5 71— 8 Bab TAS А 614 8 
1,831,000 Do. do. 4 % 1st Mort. Deb. Stock . 100 4% 149% 14 9% | 4 82 — 86. А ee 2s 413 0 
814,016 | Metropolitan Electric Trams., Defd.. | 1 [Ni | NI | Nil | Ni eJ val 5 Nil \ 
500,000 Do. do. 5 Cum. Pref. 1 5 5 5 5 42— ҢА | 17/6 n. 5 2 7 
850,000 Do. do. 44% Deb. Stock Red. | 100 .. [4496 | 4395 | 4 94 — 97 a n 4 10 11 
245,500 | Potteries E. Trc. .. 1 5 5% 4% 4 15— fo ＋ 10 7 2 3 
245,500 Do. 5 €, Cum. Pref. ES es ys 1 5 |5% 5 |6 - 4 Ds 613 4 
245,000 Do. 4y 9t Deb. Stock .. . ..| 10 |4% 4% | 44% | 44 95 — 93 5 i Ж 41110 
37,350 Telegtapa Construction and Maintenance . 12 20 % 15 % |15 96 |15 80 82 aet 77 "V 518 2 
150,000! à 4% Ded. Bds., 1 to 1,500 Red., 1909 100 4% 41% 149% 14 994—1024 ; 2 .. , 818 1 
599,200 | Undergd. E. R., Lon., 5 Profit Shar. S. Nts... $e ..159?,|59?5|6 9$ 46 — 51 » е —2 9 16 0 
66,666 | Willans & Robinson, i to “30 ‚000 & 80,001 to 116,666 Б 8%] Nil| Nil - H— 13 Pith T is Nil 
66,666 Do. 6% C.P., 30,001 to 80,000 & 125 (001 to 141,666 5 6% | Nil| Nil e 3$— 4{ 26,8 75/- - Nil 
246,574 Do. 4% Ist Mort. Deb. Stock vx 100 4%14%14%14% 75 — &0 wo гә +1), 6 00 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 = 5 5 % % % % M oft xd 4&— 53 97 /6 96/3 674 
70,000 Do. do. 43 96 lat. deb. stock .. | 100 43% 4400 4 de 98 —1 98 —100 ae Rd 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10% 10 & 10 1 7 25 71— 8 М 6 18 4 
10,203 Do. 1% ‘Cum. Pref. 5 7% |1 "7 1% 71— 8} 73-- 8} 4 4 10 
896,876 | Central Electric Su uppiy d Guar. Deb. Stock ..| 100 [49% 4 149% |4 99 —102 98 —101 -1 | 819 3 
80,000 | Charing Cross ane ae lary Supply ee 5 8 & 8% | 5 ш б BE— 44 38— 43 81/3 18/9 6 1 3 
80,000 Do. um. Pref. 6 4 4455 43 1 84— 4 — 4 81/3 514 6 
80,000 Do. a сиу Undertaking % Cum. Prf. 5 44% % | 44% | 4 9j — 33 67/6 Е Me 616 9 
421,400 Do. do. 4% Deb. Stock Red. 10 4% 4% 4% 4 96 — 96 — 93 n x .. | 4 010 
49,496 | Chelsea Electricity Supply Ord. БА 5 6 16 2 4 4i 81— 4i Y is ёа 5 6 11 
175, 0001 Do. do. 44 % Deb. Stock Red. | Stock 44% | 44% | 4 Ф 102 —106 102 —105 s . M 459 
70,596 | City of Londo Elec. Lighting, Ord. 40,001—110,595 10 5 6 | 6 % | 6 82— 93 832— 9j 9 i 6 3 1 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 6% | 6 6 16 1 11$ 104— 11% И е 5 4 4 
400, 0001 ро: 5% Db. Stk. , Scrip. (iss. at 115) all pd. 5% 5 |5 % 5 % |6 122 —125 122 —125 : " 41 4 
800,000 % Ind. Db. Stk., Prov.Crte.,allpd. | 100 43% 97 4496 | 44 97 —100 97 —100 P is 410 0 
40,000 County of Durham Electrical Power, Ога. - 5 4 5 48704 9% 14% R 4} 3 a 72/6 — i 414 1 
50,000 Do. do. do. Pret. .. 6 15 5% 5% 59| 4$— 41 ха) 4— 4 EN 627 
40,000 | County of London Electric Lighting, д, ‚ 1—40,000 10 4% | 44% | 5 596 64— 72 64— 72 тд 69 0 
40,000 Do. do. 6 % Pref., 40,001—60,000 10 6 16% | 6% a 10 — 11 10 — 11 В 59 1 
400,000! Ро. do. % Deb. Stock is is d^ de 32 2 107 —110 107 —110 1055 ii > 4 110 
400,000 . Do. do. 4 i Stock | 44% % | 4496 % | 96— y9 96 — 99 ке 1 10 11 
80,000 | Edmundson's Electric Corporation, m Shares. 5 7 ο 7 4% Nil 4— 4— sd. ll 0 0 
80,000 Do. do. 9% Cum. Pret. ‘| 5 [6% 6% 169 1391 1— 13 1— 13 ви 5 
850,000 Do. do. 4 % lst Mort. Deb. Stk. | 100 4% 215 4 4% 16 — 81 16 — 81 51 1 
10,000 Folkestone, 1 to 10,000 m 2 5 % | 55% 4 5 47— 5 6 49. 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 = He 5 ws 22 8 5% 5 ii— 5 418 0 
90,000 Do. 44 % 1st Deb. Stock we war. 100 Hi 44% ae 96 — 99 —99 7 4 10 11 
18,000 Hove, 1 to 18,000 s 5 9% 19 7 xd — 7 6 8 7 
21,000 Kensington and Knightsbridge ‘Electric Ord. : 5 1 12 10 10 i 8i 92 6 8 1 
90,000 Do. do. do. 4 % Deben. Stk. | Stock | 4 9614 4 4 94 — 97 94 — 97 : 426 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil | 8 4 4 7 1} lj— 13 : 616 2 
70,000 Do. do. 6 % Pref. . y 5 6 6 6 6 44— 4} 44— 48 | — À 69 9 
874,896 Do. do. 4 96 1st Mort. Deb. Stk. i. Red. Stock | 4 4 4 44 89 — 83 89 — 93 93 . se 416 9 
200,000 | Metropolitan Electric 90 Cum. 1 to 100, 000 T 5 10 10 % | 8 63 + 5 52, 5} 65 6 19 2 
76,121 Do. ef. 1—71,106 . M 6 |4 4 4395 | 44% | 48— 5h 48— Mos "s 4 710 
220,000! Do. 4 & 1st Mort. Deben. 'Stock ME x 4 4 Ф 108 —107 108 —107 кз 410 0 
250,0001 Do. _84 % Mort. Deben. Stock Redem. | Stock — 92 87 — 92 е 816 1 
950,000 | Midland Electric Corporation, 44 % 186 Mort. Deb. | 100 4 4 % 95 — 98 95 — 98 čo 4 11 10 
67,991 | Newcastle-on-Tyne ga Ж! 6 8 8 8 8 62— 6 6— 0 24 618 6 
75,000 Do. 5 Y Pref., 1 to 76,000 ae ie 5 5 5 5 b 5 — 6 — 54 ; ; 4 10 11 
10,859 | Notting Hill Electric Lighting. . я Ж 10 6 1 74 7% | 11 — 12 11 — 12 sh ; 6 5 0 
20,000 | Oxford, То and i to жо ve sis E 5 64 726471 7 53— 6 54— 8 533 ; 616 8 
50,000 Do. 4% Deb. Stock .. .. | 100 4 49% 4 $ 95 — 97 95 — 97 ак 642 6 
40,000 | St. James’ and Pall Mall Electric Light, Ord. .. 5 143% [144% [124% |10 71— 81 71— 8i bs 6 1 8 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 7 7 1 1 7% 6— 7 Ora — à 5 0 0 
150,000! Do. do. 34 % Deb. Stock Red. .. 100 84 83 8 5 86 — 91 86 — 91 s 8 16 11 
12,000 | Bmithfleld Markets Electrio Supply, Ord. .. 5 4% 4 4 1 4 à— 14 Nil 
50,000 Do. do. о : Stock Воск |495,]495|4 & 4%| 1— 75 71 — 15 600 
65,000 | South Landon Electricit В suppl ae $ us 5 8% 14%] 4 8 1 lg— 2, e 6 6 4 
120,000 | South Met. Elec. Lt. s ower, és " 1 Nil | Nil | 2 23 4— 4 — Pa 8 6 8 
117,968 po % Pref. 1 7. 7% 7 7 1— 1 of 1; 20/ is 51711 
200,000 ao 42 5 % Ist Deb. Stk. 100 44% | 44% | 44 44 99 —10- —102 Lr - 15164 8 3 
80,000 | Urban Kiscitis Su ply, € Ord. .. 5 5 5 b 6 b 1 2 lg— 2$ vs з 1110 6 
5C,000 Do. 5 % Cum. Pref. 5 5 5 5 5 1 of 14— 24 we 8 13 11 
200,000 Do. do. 4$ 96 1st Mort. Dis Stk, Red. | 100 — |4 4$ 44 92 — 95 92 — 95 dx ks : 414 9 
110,000 | Westminster Electric Supply o НА 5 185 14 13 12 — $ 93 ЖЕ ue » 699 
81.279 Do. do. % Cum. Pref. 59516 5 4 4— ! 4j— 52 97/6 X — 1 [45 9 
(Original 5 %—Red. ‘to 44 96 from Bist Dec., 1906) 


* Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool Stock Exchange. 
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Bank rate of Discount 44 per cent.. August 15tb. 1907. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING SEPTEMBER, 1907. 


THE returns of electrical business for September, leave little to be 
desired, even though they do not quite reach the standard of the 
preceding month. 

Thus the exports of electrical goods from the United Kingdom 
attained the respectable total of £181,390, a figure only some £8,400 
below the preceding month’s high value, and nearly £50,000 in 
excess of the 1906 monthly average. 

The Import section does not show eo much activity, the Septem- 
ber total of £146,450 being over £9,000 less than the August total 
and slightly under the average for the 12 months of 1906. 

The re-export of foreign and colonial electrical goods from this 
country has shown a rising tendency in recent months, and this 
month's value, £26,393, is the highest so far recorded by us. 


As showing the improved trade of the past nine monthe, particu- 
larly as regard the Export section, the average monthly value of 
the latter during the period in question was over £161,000, which 
compares with £127,000, the corresponding figure for the previous 
year. With the Import section, the figures for the two periods 
are (1906) £145,000 and (1907) £154,000, showing the relatively 
greater improvement in the }:xport section. 

The month's electrical machinery and cable exports at £78,000 
and £57,000 approx. respectively are almost identical with the 
August figures; some decrease is shown in the corresponding importe. 
Over £30,000 worth of telephonic and telegraph material figures in 
the Import section and a noteworthy item of £17,000 worth in the 
I:e-export section. 


Begistered Exports of British and Irish Electrical Goods from the United Kingdom.* 


| 
i 
| 


| 3 А | | E. © É | г g А | '# Р К i o'&.9 | — т. 
‚24! gs E Р К 33 ес 
Country receiving exports and importing. | EE ЕЕ o ug 9 PEE | os Ea E | 2220 ERI 8 2 8 
£ C EE EVE | & £ § £ £ 
Russia, Sweden, Norway and Denmark... —... 939 903 199: 21 12.022 194 2! .. 13 | 1,022 
Germany eM 05 € ox 869 5.656 7 23 12 оза Bur чыл oaa Ni uae лы 
Netherlands and Java € 21, eae "ME 91 978 688 2828 we 303 | 3 1) awe 
Belgium " ге ..l $202. 58 236 115 13 463 | 26 907 B 
France and French Indo-China ... ss 270 14 54 | 10 60 1,438 476 4 25 aie ч! 
Portugal, Madeira and Vici ea Africa . 187 | 930 12 45 6 | 507 7 ад | 87 7 
Spain and Canary Isles оз 2094 g aes d 8 14 53 AC 26 200 
Italy and Austria - Hungary — qe A 23 | 704357 100 
Greece and Roumania  .. i is ИЯ 95.) 4 39 7- 78i 19 PL и m 
Egypt gi is at A iid see 208 260 160, 153. 6 85 36 i 10 14 
China and Siam eus Ss 85 ... | 1,430 799 304 25 134, 219 d. n 8 214 
Japan КУ ес 5 das m. » 585 13,695 1,059 160 587 12,112 93 2 | 90 
U.S.A. г ro CE 14 53 14 705 23 1x0 | р сеж 0 
Мехісо, Nicaragua and Costa Rica Et. He 26 , 2,001 985 55 bss 1,253 | 2 "D 0l x 
Colombia, Venezuela, Ecuador, Peru and | | | | | 
Uruguay nes m Е Яе n 212 . 29 258 ! 26 22 4 4 ы? i 18 
Chile is A = - n ds 90 91? 346 20 | 2,000 , 220 anch 55 35997 5. и 
Brazil ee 301 | 863 | 287 198 437 1773 19 205 e 
Argentine ... | 8,293 | 3,027 476 116 609 4, 130 166 62 945 | is 
Channel Isles, Gibraltar and Malta ae i 138 353 ! 182 e 407 103 5. 3 26 | | - sux 
British West Africa е XN 9! 19 264 25 9 ы Sy “QE we Я 
Саре of Good Hope iss ess is € 385 2,108 292 150 43 | 1,578 | 57 70 621 ' T ii 
Natal .. 792 544 737 519 705 1,164 143 4. 82 - 
Zanzibar, Brit. East i Africa, Mauritius & Aden... 2| .. 92 u D 1,902 43 ids 59 23 en 
India. . . | 2,152 8,954 | 1,438 454 911 | 14,133 | 217 2 141 800 | 618 
Burmah est sis shi - UN HET 313 254 255 134 116 546 | G4 s 17 ^ x 
Ceylon bs 68 42 30 54 61 51 49 116 53 
Straits Settlements and Fed. 1. Malay States 93: 632 | 379 170 71 150 838  .. o) 53 | 105 
Hong Kong s pus 55 212 366 26 6| 25,623 15 is 13 490 277 
West Australia ses "m is 5 213 594 41 2 5 137 1,475 ЕК ЕТ 
South Australia ii s a ses 568 90 163 142 | 1,063! 20 е "S 
Victoria i-o due c e dem. си ‚ЛОТ у 009 351 27 427 1.929 | 26 20 | 90 | .. | . 
New South Wales ... 00e e | 1,490 | 580 223 791 —.. | 3310. 52 34 363 
Queensland .. Е -— ds T Jor 61: .. 106 iust. d E ue D fu e. 542 озн “з 
Tasmania — iv iet wet т 240 T tds — je te. 71 "E ee ee er 
New Zealand and Fiji ... ЗИ с Meee 740 4,332 916 518 50 823 63 F 185: 49 Nt 
Canada and Newfoundland 43 | 840 238 86 49 | 65 5 480 „ 
British West Indies, British Guiana and Falk- | | : | | 
land Islands 41 Е - 18 8 44 9 . 181 
= 2 el E == => = 
Total, £ 16,797 | 57.306 10,268 | 4,938 | 4,644 72.659 3.518 511 3,377 5423 1,936 
Additional exports: Danish West Indies, goods, £13. 
Megistered Imports | into ше onn Kingdom of Electricas Goods from all 8 
. e & £x "e d us E, ë £ £ & | & 
Russia, Norway, Sweden and Denmark ... i 62 465 136 1,672 936 ИЕ 19 8 Ses | 
. Germany .. .. 2. 0. 1865 9,127 1,713 3,142 146 |32,624 | 1,004 | 1,211 | 1,607 
Holland s ag TN БУ .. 108 | 6,986 | 410 ; 7,019 209 1,857 652 | 3,595 368 530 
Belgium ш Sa i - . 283 2,839 332, 2,771 189 4,840 114 | 1,128 10,265 
France а Шы Сек: 39A s ИЕС 9 5,465 9,314 | 782 926 776 364 | 2,681 | 3,990 
United States 2s bess ou e. 4,454 139 73: 514 " 9,087 132 256 327 598 
Italy and Austria-Hungary m EY DEAE Па Lu | eh, эр 37 T ie ея И 
| = . Es — = = —— 
Total, & 1 5,7 ш 14,228 . bug uds 5202 | 8,871 | 30,547 ui Me 
| i 
Additional imports: Channel Islands, machinery, £160 ; Victoria, machinery, £12. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
= £ £ | £ £ £ £ | £ £ £ £ 
Various countries, mainly as above 1,937 | 2,740 | 604 | 1,398 ! 2,166 | 80 | 317 |17,142 | | | 
Toray EXPORTS: ToTAL Ве-Ехровтв: ToTAL IMPORTS: 
£181,390 £26,393 £146,450 


- 


NorE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. 


* This section does not include telegraph cables and apparatus. 
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OLYMPIA EXHIBITION. 


SATURDAY last witnessed the closing of this exhibition, with 
its fine display of tools and general engineering appliances. 
As not the least important items of the machine tool exhibits 
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Fic. 1.—ErnECTBICALLY-DBIvEN Heavy Duty LATHE, Bv J. STIBK & Sons. 


were electrically operated, some further reference to this 
section of the exhibition is justified. | 

It will be recollected that Messrs. JOHN STIRK & Sons, 
of Halifax, were prominent exhibitors of self-contained motor- 
driven tools at last year’s Olympia exhibition ; this year 
they were represented by several lathes, 
a radial drilling machine, and 30-in. 
boring and turning mill. Their most 
interesting lathe exhibit was shown 
in operation on MESSRS. SANDERSON 
Bros. & NEWBOULD’s stand, and con- 
sisted of a 12-in. high-speed lathe, direct 
driven by a 35-H. P. variable speed motor. 
This tool is designed for heavy duty, 
and is fitted with an all-gear head, 
containing 18 gears, which give 16 
changes of speed for the spindle, 
ranging in geometrical progression from 
200 to 10 n.P.M. This lathe is very 
substantially constructed, and when 
running with a 1] in. or 14 in. by 1 in. 
SaBeN tool, will remove 10 cwt. of 
turnings from mild steel bar. Fig. 1 
illustrates the lathe and motor, the 
latter by the Lancashire Dynamo and 
Motor Co. 

Messrs. Craic & DoNALD, LTD., 
of Johnstone, near Glasgow, exhibited 
their improved patent plate-flattening 
rolls, direct coupled to а 12-в.н.р. 
motor (by J. P. Hall & Co.), shown 
in fig. 2. The machine is of the four- 
roller type; the large top (bending) 
roll has an independent adjustment for 
each end, so that if a plate has one side 
longer than the opposite side, the shorter 
side can be drawn out by pressing the 
roller harder on that side, this materially 
aiding in removing the buckle out of 
thin plates. The driving motor is of 
the series wound reversing type and 
fitted with a magnetic brake. The 
machine is specially adapted for ship- 
yard and bridge work. 

Messrs. JOHN LANG & Sons, who 
also hail from Johnstone, were show- 
ing several of their well-known lathes, 
fitted with Lang's patent variable 
speed drive. Our illustration (fig. 3) shows the fast 
head stock and motor drive of their 10-in. sliding, 
surfacing and screw-cutting lathe. The motor is run 
at constant speed, and all speed variations of the 
spindle are obtained through the variable speed drive. 
The latter consiste essentially of two coned,pullies with 


Li se | | 
* E " e —— 


movable flanges, coupled together by a belt drive, 
utilising a belt of special pattern. By means of a 
hand wheel (seen to the right of the motor starter, fig. 3) 
the flanges of one cone wheel are drawn nearer together and 
those of the other separated, simultaneously, this, of course, 
increasing the (driving) diameter of one coned wheel and 
correspondingly dse- 
creasing the (driven) 
diameter of the other, 
and increasing the 
speed of the lathe 
EY spindle. Obviously, 
BS 4 Pur. the reverse  move- 
| ; ment can be made, 
and the spindle speed 
can be accurately and 
easily adjusted to 
obtain exactly the 
required cutting speed. 
The arrangement is 
exceedingly simple, 
and largely employed 
in Messrs. Lang's 
own works and by 
other firms. The 
| lathe in question 
was also fitted with the firm's latest type of bed, which 
introduces many improvements in the working of the 
saddle. 
Turning for a moment from metal working machinery, an 
ingenious electrically-operated wood-working tool was shown 
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Fic. 3.—Cosrpact MoroR-DRIvERN HEAD STOCK, Lana's 10-1n, LATEE. 


by Messrs. WA DRIN & Co., of Leicester, which is illus- 
trated in fig. 4. This machine embodies special features 
which enable it to deal with every kind of pattern work, and, 
indeed, almost any operation in wood working. The machine 
has practically universal motions to the cutter-head and the 
table, and both areiprovided with quick and fine positive 


Vol. 61. No. 1,561, Оотовив 25, 1907] THE ELECTRICAL REVIEW. 707 


Messrs. PoLLock & MACNAB, LTD., 
of Bredbury, near Manchester, had a 
variety of Apollo” lathes and other 
machinery on view. We illustrate in 
fig. 5 а 28-in. combination turret lathe 
for rapid turning and chuck work, 
direct-coupled to a constant speed motor 
supplied by the Lancashire D. and M. 
Co. This machine is fitted with an 
“all gear head giving 16 direct spindle 
speeds ; a feature of the “all gear” 
drive is that, unlike the ordinary 
speed cone drive, it gives a constant 
cutting power and output оп all 
diameters. The feed box is self-con- 
tained, and can be removed for inspec- 
tion without disturbing the lathe; the 
whole of the wheels are of steel, and 
give eight rates of feed in forward and 
reverse directions, also four different 
threads for screw cutting, without 
altering the wheels. The lathe is 
fitted with a hexagon turret, rotated by 
hand ; it can be used for a great variety 
of chuck work, in addition to turaing 
| from the bar. 

Fic. 4.—WapkiN's PATENT MECHANICAL. Woop- WoRKEBR WITH Motor DRIVE. This firm also exhibited an ** Apollo” 
| radial drilling, tapping and studding 
machine, which was operated by a 


feed motions. The 
cutting head of the 
machine is situated at 
one end of a balanced 
rocking arm, and can 
be swung down to 
'the table level, and 
swivelled so that the 
spindle lies horizont- 
ally or at any angle 
required; the table 
can also be moved in 
any direction. The 
motor, as will be seen 
from our view, is fixed 
to a bracket behind 
the machine, and the 
starting and speed 
regulating switchgear 
is fitted on one side 


of the arm carrying 
the cutting head. Кто. 5.—ErLECTRICALLY-DBivEN “APOLLO” TuBRET LATHE, BY POLLOCK & MACNAB, LTD. 


i-H.P. electric motor, driving by means of a Hans Renold 
chain direct on tothe gear box. "This machine is illustrated 
in fig. 6, which gives a good idea of its arrangement. The 
gear box gives sixteen speeds in geometrical progression, 
which amply cover the range required for high-speed 
drilling; the gears run in an oil bath. The spindle has a 
quick advance and return, and а dial motion—indexed to set 
the depth required to be drilled. The machine has a 
separate tapping spindle with reversing motion by 
power; an ordinary box table is shown, but for angle 
drilling a table, which swivels 90° in a vertical plane, is 
supplied. | 

Messrs. KENDALL & GENT, LTD., Manchester, had on 
view several compact electriculiy-operated tools, of which 
fig. 7 illustrates a 2-in. spindle Plano profile milling machine. 
It will be noted that the uprights carry brackets, on 
which a motor is fitted when an electrical drive is 
required. The spindle of the machine is arranged for 
driving either single speed or double gear; and the feeds to 
the table and spindle slide can be operated either by hand 
or power. 

Several of the machines on this stand, including the 
above, were shown in operation driven by motors of the 
Lancashire D. and M. Co.’s make. 

The Pmceix DTNAMO MANUFACTURING Co., LTD., of 
Bradford, had on view several examples of their handy 
electrical drilling and grinding machines, which have been 
| previously described in our pages, and the UNITED STATES 
Fig. 6.—“ APOLLO " Rapin DRILL, WITH CHAN Drive From Moron. METALLIC РАСКІМО Co., LTD., also of Bradford, were show- 
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ing in addition to their well-known metallic packing and 
other items, electrical and compressed air-driven drills. 
The LIGHT ELECTRIC Motor Co., LTD., were showing some 
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< 
| 


KENDALL а CENT LTO 


Fic. 7.—PLANO MILLING MACHINE, WITH BRACKET FOR ELECTRIC MOTOR; 


KENDALL & GENT, LTD. 


handy little portable electric drilling machines, of the type 
illustrated in fig. 8. These drills can be operated from 
existing lighting circuits, either alternating or direct current, 
and are fitted with hand-screw feeds for use when it is not 
possible to use the breast plate ; the larger sizes weighing 
some 40 lb. will drill up to 1] in. holes, and smaller ones 
weighing 9-10 lb., up to ү, in. diameter holes. 

We may conclude our notice by a reference to MESSRS. 
REAVELL & Co.'s exhibit, which, of course, specialised in 
air compressors. "The exhibit included two and three-stage 
jacketed quadruplex machines suited for various pressures. 
One of these, a two-stage compressor, with a free air capacity 
of 230 cb. ft. per min, was direct coupled to a 45 B. if. P. by the 
General Electric Co., Ltd. This plant isan exceedingly com- 
pact one, having only two bearings carrying the whole of the 
rotating parts ; it is designed for operating pneumatic tools, 
coal-cutters, &c. In addition to compressors, an air hoist 
capable of lifting 3,500 lb. with air at 80 lb. pressure, was 
on view. The Reavell compressor has frequently been 
described and illustrated in our pages. | 


— 


THE BRITISH MANUFACTURER'S FEAR 
OF PUBLICITY. 


By W. O. HORSNAILL. 


No one will deny that additional business is obtained by 
keeping a firm's name and doings constantly before possible 
purchasers, and apart from the ordinary advertisement, this 
purpose may be carried out by several less costly methods. 
For instance, a wide circle of prospective customers may be 
inspired with confidence in the products of a manufacturing 
concern by a well-written and illustrated description of the 
works and manufacturing processes, in one of the leading 
technical journals. Buyers of machinery are favourably 
impressed by the knowledge that their purchases are turned 
out in a well-equipped and carefully managed works, as the 
products from such a factory are obviously more likely to be 
well made than if manufactured in old-fashioned, badly 
arranged shops. This fact is fully appreciated by a few go- 
ahead undertakings who are always anxious to show their 
plante to anyone desirous of inspecting them, particulars and 


photographs being willingly placed at the disposal of the 
technical Press. 

This attitude, unfortunately, pertains to only a limited 
number of manufacturers, the majority 
preferring to preserve more or less 
secrecy regarding their methods of pro- 
duction. 

In bygone days it was quite possible 
for the pioneers in any industry to 
keep their special knowledge mostly to 
themselves. Their workmen began as 
boys, or apprentices, and remained with 
the firm until old age prevented 
further service, the foremen and staff 
being of nearly as permanent a character. 
Moreover, skill in any particular in- 
dustry was then almost entirely a matter 
of experience, few text-books or tech- 
nical journals were available, and such 
knowledge as existed was largely vested 
in individuals. 

All these conditions are now changed ; 
the apprentice, as soon as he has 
completed his training, moves to 
other factories for the purpose of 
increasing his experience, the younger 
workmen are always willing to make 
a change for the sake of a small 
increase in wages, and the foremen 
and technical staff are frequently 
moving from one works to another 


improving their positions. Then, 
again, any intelligent person, hav- 


| certain industry, сап glean almost 
all there is to know from the technical Press. It must be 
admitted that new processes and appliances are being con- 


Fic. 8.—Ёлонт ELECTRIC Motor Co.’s DRILL, OLYMPIA. 


tinually brought out, but it is impossible to keep the know- 
ledge of them away from trade rivals if such inventions are 
to be carried into extended use. 

Under such conditions as these, it is impracticable for а 
manufacturer to keep his methods secret; rival concerns 


where there is а better chance of. 


ing had a practical training in a. 


— — ͤ—u— 
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can, and do, know exactly what he is doing. This know- 
ledge is obtained in various ways; prices are sought for 
through third parties, workmen may be attracted by the 
offer of higher remuneration, and it is quite easy to obtain 
information by other means, which, although of a somewhat 
unscrupulous nature, may at апу time be employed by а keen 
rival. The only effect, therefore, of these attempts at secrecy 
is to attract inquiry, whilst the unrivalled advertisement to 
be effected by making the firm’s methods and business public 
is entirely lost. | 

One curious feature in connection with this fear of publicity 
is the care with which many firms whose methods and 
designs are hopelessly out of date, guard their supposed 
secrets ; this attitude being preserved under the mistaken 
impression that à knowledge of their processes is of value to 
their competitors. 

The correct course in these days is to run an experimental 
department, where all new designs and improvements are 
worked out, the Patent Office being freely made use of for 
their protection where possible. The doings of such a 
department would naturally be kept secret until the new 
apparatus or processes were perfected, when the fullest 
possible publicity should be given. 

The fear of publicity is a relic of the past when more was 
to be gained by concealing new designs and processes from 
trade rivals than any benefit which would have followed 
such publication as was then available. Altered conditions 
have entirely reversed this position ; it is now impossible to 
conceal effectively any process, or design, when put into 
practice, and the value of publication as an advertisement 
has enormously increased. 

The electrical manufacturing industry has been in a 
bad way for some time, and every possible means of 
making their products known and appreciated should be 
employed by electrical engineering undertakings. Their 
names should be constantly before the public in one form or 
another. One very effective method of carrying out this 
purpose is by means of small paragraphs in the technical 
Press calling attention to the receipt of all large orders. The 
writer has in mind one of the largest electrical undertakings 
in this country, who have always made the best use of this 
plan, which has resulted in a very rapid increase of business. 

Illustrated descriptions of factories should be widely 
published. It may be contended that many undertakings 
are made up of old-fashioned shops, which do not figure well 
in illustrations, the answer to this contention is that works 
of this nature require rearrangement. If the appearance of 
the shops will not bear public inspection, the owners may be 
quite certain that the equipment is radically wrong, and 
requires remodelling. No dirty, badly arranged works can 
hope to make profits in these days of keen competition. 

Then, again, when buildings are extended it is of especial 
importance that notice of these developments be published ; 
the effect upon possible purchasers of knowing that certain 
works are being enlarged, must obviously be to inspire con- 
fidence. The argument used against this publicity by many 
firms is that they do not wish their competitors to 
know what they are doing, an attitude which can 
only be likened to an ostrich who hides his head 
in the sand under the mistaken impression that he is 
entirely concealed. All up-to-date concerns make it their 
business to be fully posted in any developments which may 
be going on in competitive undertakings, and, as we have 
already shown, no serious difficulty is likely to be met with 
in gaining such knowledge. 

As the struggle for existence becomes keener, all manu- 
facturing engineers will have to fall in line with the few 
go-ahead firms who have already taken advantage of the 
publicity methods indicated above. 


New Cable to Cuba.—The Commercial Cable Co.’s new 
cable between New York and Havana was opened for public service 
on the 21st inst. This cable provides the most direct and speedy 
route between Great Britain and Cuba, there being only two inter- 
mediate points of transmission, viz., at Waterville, Ireland, and. New 
York. The rate per word from Great Britain to Havana is 1s. 8d. 
The cable was manufactured by the India-Rubber, Gutta-Percha, 
and Telegraph Works Co., Ltd, of London, and has been laid by 
that company's cable-steamer Silvertown. 


POSSIBILITIES OF LARGE GAS ENGINES 


IN ENGLAND. 


We have received from Mr. Leonard Andrews, managing director 
of the Key Engineering Co., Ltd., the results of an interesting 
investigation into the scope for the use of large gas engines for 
generating electric power in this country, from which we abstract 
the following particulars and estimates :— 

Taking first the utilisation of blast-furnace gases, on the basis of 
the production of pig-iron in Great Britain for 1906— namely, 
10,149,388 tons, the waste gases evolved would be capable of 
generatiog over 2,000,000 в.н.р. continuously. Of this about 50 per 
cent. would be required for blowing, heating the air blast, &c., 
leaving one million H.P.available for other purposes. In works 
where finished steel was turned out, the whole of this power could 
be utilised for driving rolling mills and other machinery, dispensing 
almost entirely with the use of coal, as, for instance, at the 
Differdinger Iron and Steel Works mentioned in our last issue. In 
Germany this economy has been largely realized, while here but 
little has been done in this direction. Where the power was not 
used on the works, it could be sold to outside users at a very low 
rate with profit. Й 

The use of special producers to generate the gas stands upon a 
different basis. In order to illustrate the possibilities in this case, 
Mr. Andrews works out a concrete example, comparing the cost of a 
16,000-K w. steam turbine plant with that of the corresponding gas 
installation, spare plant being included in each case. Tae figures 
are as follows :— 

CAPITAL OUTLAY. 
Steam turbine. Gas engine, 


Engine and generators £96,000 £161,700 


Boilers, boiler house, feed pumps, coal- 


handling plant, and pipe work... 8 81,000 — 
Producers, gas- cleaning and coal-handling 
plant with pipe wor sa Vu — 77,700 
Engine-room building, cranes and engine 
foundations T" vé 18,000 42,000 
Switchgear and wiring for ditto. 5,250 5,250 
£200,250 £286,650 
Allowance for contingencies, 5 per cent. .. 10,012 14,332 
£210,262 £300,982 
Capital cost per kw. installed £131 £18°88 
RUN RING Cost on 100 PER cent. Loap Facro&. 
Kw.-hours per annum, 140,000,000. 
Fuel, 165,000 tons at 10s. ... ЗАР £82,500 — 
Fael, acid, stores and repairs for producers, 
less by sale of by-products ia — £28,250 
Labour ... 855 "M 88 T T 7,000 9,000 
Repairs of turbine plant, including boilers 8,750 — 
Repairs of gas engine plant, exclusive of 
producer plant  ... xi 928 € — 6,400 
Oil, waste and stores (exclusive of producer 
stores) " ae e T re 1,750 4,370 
Interest and depreciation at 10 per cent. ... 21,026 30,098 
Total cost £121,026 £78,118 
Total cost per Kw.-hour 204d. 135d. 


The above figures, which are based upon data from a number of 
actual installations, show that for a 16,000-xw. plant running 
on a 100 per cent. load factor, the cost of generating by modern 
steam turbines is more than 50 per cent. greater than for modern 
gas engines run on by-product recovery plant. 

Unfortunately, a 100 per cent. load factor does not fall to the lot 
of a public supply undertaking, and many engineers have to con- 
sider the problem of supplying power at as lowa load factor as 


15 per cent. Under the latter conditions the costs are :— 
Steam turbine. Gas engine. 
KW.-hours per annum, 21,000,000 
Fuel a du . . £16,500 48,750 
Labour $us 4,800 6,000 
Repairs ... S 4,700 3,600 
Oil, waste and stores aus 580 1,200 
Interest and depreciation, 10 per 
cent ae = .. 21,047 30,098 
£47,627 £49,648 
Total cost per Kw.-hour 545d. 566d. 


It would appear from the above, therefore, that for so low a load 
factor as 15 per cent. nothing is to be gained by putting down a 
gas engine installation instead of a steam turbine plant. But with 
a low load factor it may pay to sacrifice economy of fuel to low 
capital charges, whereas with a high load factor economy of fuel is 
of the utmost importance. | _ 

If a composite load curve giving the average daily load of a 
power supply station throughout the year is examined, it will be 
found in most cases that it is possible to run 25 percent. of the 
total plant required for maximum load at an average load factor 
of from 60 to 80 per cent., and it will also be found that this 
portion of the plant will generate from 60 to 75 per cent. of the 
total units generated. Ms 

It would appear, therefore, that the most economical arrange- 
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ment of plant would be to put down gas engines with by-product 
recovery plant for 25 per cent. of the output to be dealt with, and 
to put down steam turbines with their comparatively low capital 
cost to deal with the remainder of the load. Detailed costa of such 
a plant have been received, unfortunately too late for inclusion here. 

Mr. Andrews concludes that the practice sometimes advocated of 
installing gas engines for the peak load, thereby taking advantage 
of their extremely low stand-by losses, and installing steam plant 
for the high load factor portion of the demand, is obviously 
altogether wrong. 


ELECTRIC RAILWAY STATISTICS. 


In an Appendix to the annual Railway Returns issued by the 
Government printers, it is stated that at the end of 1906 the 
length of line in the United Kingdom (in equivalent of single 
track) worked solely by electricity, was 197} miles, and that 1574 
miles were being worked partly by electricity. The corresponding 
lengths of line at the end of 1905 were 140} and 1703 miles 
respectively. The total quantity of electrical energy used in 
1906 was 159,581,401 Board of Trade units, as compared with 
100,977,467 in 1905. It will be observed that the line marked {, 
though generally described as a tramway system, is bere included 
as an electric railway, presumably owing to its running for part of 
the way along an enclosed private track. 


of mercury cups being used for conducting the current to 
the lamp, and for making the potential contacts. At the 
same time the lamp can be swung round, so that not only 
mean horizontal candle-power can be measured, but also the 
mean conical candle-power at any angle above or below the 
horizontal. The usual potentiometer equipment is included. 
A noteworthy feature is that the standard photometer is 
placed in a room with light-coloured walls, stray light being 
intercepted from the Lummer screen by means of а number 
of black velvet screens. 

Mean spherical and mean hemi-spherical candle-power is 
directly measured with a Matthews integrating pbotometer. 
This stands over 10 ft. high, and is fitted with 20 pairs of 
mirrors, wbich have had to be spccially adjusted to com- 
pensate for the failure of the Lummer screen to follow 
Talbot’s law. Compared with the Russell-Leonard inte- 
grating photometer, which needs no adjustment, and need 
not be more than 18 to 24 in. in diameter, according to the 
number of mirrors fitted, this appears somewhat unwieldy and 
costly. 

A commercial photometer bench is also included in the 


Evecrric Rartway Sratistics, 1906. 


acd c is Number of miles travelled. 5 858 5 | Б 
. ̃ Ч igh a | Ё, 
E. ood i e» Pr 
| By passenger trains or кты Calne Total. | : EIN | 38 
— — — — or cars. — 9 а 8 8 
| | CCC — — 8 Bee 335 
Name of railway. Lines solely : Lines partly ' | | © E 8 > | ote 
шыже ы маат | B ` icine | y d. By | ae 222 $t 
| traction at | traction at , electric cars ins cars у electio 5 88 85 
the end of the end of trains (equiv BIDS (equiv. | electric сате o 925r БО 
the year the year. | (train- No. of (train: No. шр, {тап (equiv, S 1268 si ri 
Total miles. Total miles. ^ miles. ' car-miles), | miles). car.  (rain-miles. No.of 5 ggas Bj 
| | | miles e Z jZ | z 
EEEE NONU | — ve il еза н = ' PENES 
| | | 
Baker Street and Waterloo (f)... | 7% — ' 598,668 | 1,586,582  — | — 598,668 1,586,582 | — 36 | 72 
+ Blackpool & Fleetwood Tram road 15 z= 625,110 625,110 — — 625,110 625110 — 31 3 
Central London 2 ior 12 ға | 1,279,698 8 526,002 — — 1,279,693 : 8 526,002 2 64 172 
City and South London ... O 12 — , 1,105,606 5,121,180, — — 1,105,606 5, 121,180 52 — 140 
Great Northern and City... nii ri | — 616,506 2,140,321 МЕ — 616,506 | 7,140,321 — 31 45 
G. N., Piccadilly & Brompton (0; 18 = 72,580 919485 — ae 72,5" 219485 ' — 44 9? 
Lancashire and Yorkshire — 1 | 62 1,357,000, 4,592,000 — —' 1357,000 459200 — 52 53 
Liverpool Overhead m 2 14 — 818,109, 2,045,2272, — - - 818,109 2045272 — 44 7 
London, Tilbury and Southend ... 6 — 266.671 1414405 — — 266671 141,05 (a) (a) | (a) 
Mersey T ee vs * 9 — $29,188 2,376,730 — "o 820.1** 237653) | — 24 | 33 
Metropolitan 33 166 1.555 222 8,959,129) — — 1.555 222 8,959,129 10 99 206 
Metropolitan District zm 48 | — | 2,368,928 10,833,978. — — 2,364,028 10,533,378 ] | i 
Metropolitan District (working | | | | 10 198 | 235 
over the L. & S. W. Railway) — i 16 318,325; 1,549,405, — — | 313,825 · 1,549,405) | 
Metropolitan and Met. District | | | | | | 
City Lines and Extensions ... | R а 232,011, 1,389,346 — — | 252,011 ; 1,336,946 | (b) | (b) | (b) 
North-Eas teen 1} 63 1,199 729 3,772,601, 5,516 74,986 1,205,245 3,547,587 , — Ы! | 44 
Waterloo and City sie 3 — 185,619 483,530 ' — | — | 185.619 | 481,539 — | 17 | 12 
Whitechapel and Bow  ... ас. 4 — 179,796 947,575; — | — 179 796 947,875 (a) | (а) | (а) 
Bessbrook and Newry  ... "ECL. — — — | - - ! — 23,3767), 41,3760 — ; 2 1 
cues c iud a тт ШЕ a a ee M NE (USE S и , ` à Ca «eon =o 5 
Total 1908 1971 1574 13,653,771 56,581,060 . 5,516 74,956 !3,682,663(е) 56,697,422 | 74 | 702 1.114 
FT a, | ERs 5 — 
Total- 1905 1404 1704 | 9 640,921. (c) | 2,570 17,847 9,667,429); (с) , 92(4) 550 838 
| : | | 


(a) Supplied by Metropolitan District Co. (b) Supplied by Metropolitan and Metropolitan District Companies. 
e) Including 28,376 miles run by mixed trains. (J) Line opened for public traffic on March 10th, 1906 
ecember 15th, 1906. (h) Including 23,638 miles run by mixed trains. 


(c) Cannot be given. (d) Mixed trains. 
(g) Line opened for public traffic on 
(i) Including 26 locomotives withdrawn from service. (k) Partly estimated. 


ELECTRIC LAMP DEVELOPMENTS. equipment. This is used mainly for testing lamps for the 
various Government Departments. A spectrophotometer also 
forms part of the equipment. Е 

The Bureau possesses five Hefner standards, two Harcourt 
standards and one Carcel standard, but for the present the 
actual standard of reference in daily use is the mean of a 
number of incandescent lamps. 


Mr. Francis W. Willcox contributes an article entitled 


Ox September 14th last the Zlecírical Review of New 
York issued a special Illumination Number containing a 
nunber of interesting articles on photometry, high efficiency 
lamps, and во forth. From these we have culled the 
following : — 


Dr. Edward P. Hyde writes on photometry as practised 
at the Bureau of Standards. The Bureau was established 
in 1901. The work in photometry was not, however, com- 
menced till the end of 1902. The photometric staff at first 
consisted of one assistant, but now numbers five persons. 

The principal items of equipment are the following :— 
One etandard photometer of the Reicbsanstalt pattern, fitted 
with Lummer-Brodhun contrast screen. Sector disks are 
employed for reducing the power of the lights when great. 
A very ingenious lamp spinner is employed for measuring the 
distribution of the light from incandescent lamps. The lamp is 
spun on its axis, which is arranged to be horizontal instead 
of vertical as is the more usual. This arrangement allows 


„The Recent Incandescent’ Lamp Developments and their 


. Significance." Mr. Willcox is connected with the Lamp 


Department of the General Electric Co., and therefore knows 
all about the Gem metallised filament lamp. Unflashed fila- 
menta are first metallised by treatment in an electric fnrnace, 
the filaments are then flashed and afterwards treated to the 
metallising furnace treatment again. The double process 
appears to be absolutely necessary, and the result is a filament 
copsuming 2:5 watts per candle-power having the same life as 
an ordinary filament consuming 3:1 watts per candle-power. 
This is for 110-volt lamps. For high-voltage lamps having 
much finer filaments, the process shows little or no improve- 
ment. The improved results obtained by metallising are due, 
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principally, to the reduction of blackening. Whereas in 
ordinary lamps about 55 per cent. of the loss of light with 
age is due to blackening, with the metallised filament lamps 
only about 20 per cent. of the loss can be attributed to this 
cause. ' ; 
Mr. Willcox also has something to say about the tantalum 
and tungsten lamps. То the former he attributes a life of 
700 to 1,000 hours. The tungsten lamp is no more fragile 
than the early carbon lamps were, so perhaps this defect 
will be overcome in time. Tungsten lamps of 25 and 30 
volts are in use for train lighting and give satisfaction. 
The life of tungsten lamps is about 1,000 hours, and the 
efficiency is 1:25 watts per C.P. They are in use for street 
lighting, being run in series. The special low voltage 
lamps for this service are not nearly so fragile as the 
110-volt lampe. 

Mr. Paul McJunkin discourses upon the Sirius Colloid 
lamp, which is another name for the Kuzel tungsten lamp. 
The lamps are being made in three factories in Europe, the 
joint output being 10,000 lampe daily. One watt per 
Hefner candle is claimed, and & life of 2,000 hours with a 
5 per cent. drop of candle-power has been obtained. 

. Mr. Otto Foell has something to say about Nernst lamps. 

The glowers are made of a mixture of zirconium and 
yttrium oxides. Other substances have also been tried. 
It is found necessary rigorously to exclude impurities if 
the best resulta are to be obtained. One of the most difficult 
problems to solve was the application of terminals. For 
alternating current a bead of platinum is fused into the end 
of the glower. For direct-current service the foregoing 
terminal is not satisfactory, and a band of platinum wrapped 
round the glower is preferred. Large current glowers are 
apt to overheat in the interior, so they are made tubular. 
The ballast resistance consists of an iron wire at near the 
temperature of recalescence, immersed in an atmosphere of 
hydrogen. А slight increase of temperature, due to a slight 
increase of current, causes a great increase of resistance. 
Sluggishness must be avoided at апу сові, во the lamp 
housing has to be designed with this end in view. Holo- 
phane globes are recommended. It is suggested that lamps 
should be rated not by their horizontal but by their hemi- 
spherical candle-power. - 

Mr. Percy H. Thomas writes about the mercury vapour 
lamp—that is to say, about the Cooper-Hewitt pattern of 
the lamp. The lamp consiste of a tube, into which two 
electrodes are sealed, and containing mercury vapour at low 
pressure. The spectrum of mercury vapour is not con- 
tinuous, so that coloured articles appear distorted as to 
colour if they do not happen to match one or other of the 
bright bands in the spectrum. The efficiency of the lamp 
is from 4 to $ watt per candle. Lamps of 45 in. in length, 
taking 34 amperes at 110 volta, give about 700 c.P. With 
varying voltage the amperes remaip practically constant, во 


that the lamps are almost, unaffected by bad pressure regu- 


lation, which is a great advantage. Lamps taking currents 
smaller than 3 or 4 amperes require choking coils in series, 
otherwise they frequently go out. The choking coil gives 
out sufficient energy to prevent the circuit actually being 
broken.  Owing to the length of the tube, shadows are 
reduced, and this is found to be a great practical advantage. 
The abeence of red rays is claimed as an actual advantage 
to the worker, reducing fatigue to the eyes. The average 
life of the tubes i8 between 4,000 and 5,000 hours. 

Mr. G. Brewer Griffin takes for his subject Recent 
Developments in Metallic Flame Arc Lamps.” The elec- 
trodes used are metallic oxides, generally called magnetite. 


These oxides are mixed together and packed into a steel tube, 


which is then sealed in an electric arc. Titanium oxide 
renders the flame luminous. Chromium oxide lengthens the 
life of the electrode. The arc is generally adjusted to 65 to 
75 volts, but will burn at 55 if required. The arc is less 
sensitive to voltage fluctuation than the ordinary carbon arc ; 
12 in. of electrode will give a life of 175 hours, before 
requiring retrimming. The colour of the light is uniformly 
white. 

The lower electrode of the lamp is made of convoluted 
turns of copper and iron, and measures j in. in diameter 
and 1 in. in length. It requires to be renewed when the 
upper electrode, which burns away, is renewed. The lamp 
having & downward feed, the arc always occupies the same 


position. This permits of the accumulation of reddish 
spongy soot, emanating from the electrode, being removed 
with precision. This is effected by an ingenious system of 
air currents, which carry the by-products out of the lamp 
without permitting them to come into contact with the 
lobe. 

i Mr. D. McFarlan Moore writes about the Moore tube 
lighting system, а system which is attracting a great deal 


of attention just now, and has certainly points to recommend 


it. Tube lighting approximates to daylight in diffusion, 
because the area of the lighting source has been multiplied 
some hundreds of times. The light can be made any colour 
at will, according to the gas selected for filling the tube. 
The colour of daylight can be exactly reproduced, which is à 
matter of importance for artiste, drapery stores, &c. The 
light, too, is perfectly steady, and is practically unaffected by 
voltage variations. Rooms can be lighted without having 
an inch of wire brought into them, the tube passing 
through the walls. The first cost of installation is consider- 
ably less than that of an incandescent lighting system, and 
the tubes last for ever. 

Mr. Moore does not give any figures of cost, except that 
one firm by installing his system is saving $1,300 a year. 
The system can hardly be compared with other lighting 
systems on a candle-power basis. As Mr. Moore states, the 
true basis of comparison should be the mean illumination 
divided by the watts per square foot of floor space. 


The Electrical Production of Steel.—The formation 
of an electric steel installation company, to which reference was 
made in a previous issue, has since then taken place in Berlin under 


‘the title of the Gesellschaft für Elektrostahlanlagen and under 


international auspices. As founders are the Eich Hutten Verein, 
Gallais-Mets & Oo., of Dommeldingen, Consul P. Gredt, of Luxem- 
burg, the Metallurgiska Aktiebolaget, of Stockholm, the Rochling 
Iron and Steel Works, of Volklingen, on the Saar, and the Biemens 
and Halske Co., of Berlin. The object of the company is the 
promotion of the industrial utilisation of furnaces for the production 
of iron, steel and ferro-alloys, and particularly the induction type 
of furnace of the Kjellin-Rochling-Rodenhauser combination, and 
to extend the use of the furnaces in all countries other than Great 
Britain and British colonies, the United States, and Norway and 
Bweden. 'The granting of licences in these countries lies in the 
hands of the Gröndal Kjellin Co., Ltd., of London, the American 
Electric Furnace Oo., Ltd., of New York, ani the Metallurgiska 
Aktiebolaget, of Stockholm. Herr Viktor Engelhardt, of the Berlin 
Siemens & Halske Co., has been appointed manager of the new 
company. A second undertaking to which attention may be drawn 
is that of the steel works of R. Linderberg, at Remscheid, where 
electrical furnaces on the Héroult-Lindenberg system are in 
operation. This company has just declared a dividend of 9 per 
cent. for 1906-7 on a paid ap capital of £112,500, as compared with 
9 per cent. on £40,000, and 4 per cent. on £25,000, in the preceding 
year. An exclusive licence for the province of Silesia has been 
granted’ to the Bismarck Ironworks, and the.starting of various 
installations on this method will take place in a few months in 


Austria-Hungary and Switzerland, whilst plant is in course of 


erection at five steel works in the United States. 


An Electric Мое Furnace.—It ів a well-known fact 
that platinom is the only metal that does not melt readily and 
still remains useful for electric heating at high temperatures. The 
initial cost, however, is far too great at the present time to bring 
this metal within the scope of industrial work. For this reason 
the development of electric heating where a resistance wire is 
required, has been much retarded. The difficulty now seems to 
have been overcome by Hoskins Co., of Chicago, who have dis- 
covered а metal whose melting point is well above 1,000° C., and 
which at this temperature resiste the oxidising power of the air. The 
wire has a resistance six times as great as platinum, a circumstance 
which renders the use of a rheostat unnecessary. This new dis- 
covery has been utilised in the construction of a new form of 


muffle furnace (Electrochemical and Metallurgical Industry, Vol. v, 


No. 10), which will probably be seen in the near future in many 
laboratories. As all the resistance wire is wound in the furnace 
itself, the entire electrical energy is converted into useful heat, 
none being lost in an external rheostat, and consequently the 
greatest economy is effected. The furnace can be operated on the 
ordinary 110-volt electric light circuit, with either alternating or 
direct current for the smaller sises of apparatus. The same com- 
pany is about to put on the market a special resistance furnace for 
alternating currents only, that will melt anything from lead to 
platinum. This latter very useful of small scale furnace 
will have a capacity up to 100 lb. of metal. The price is low, 
and for that reason will probably find favour in many 
uarters. 
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NEW PATENTS APPLIED FOR, 1907. 
Compiled ep for this journal b 


gente, 822, H gh Holborn, London, W.C., and at Liverpool, to whom alil 
Inquiries should be addressed. | 


3,0004. ‘‘ Improvements in or relating to electrolytic apparatus." A.J.BovurLr. 
(Elektrioitats Akt.-Ges. vormals Schuckert & Co., Germany.) (Date applied for 
under Rule Б of the Patents Rules, 1905, February 6th, 1907.) October 8th. 
(Complete.) i | 

22,9114/06. ‘‘Method and means for sealing electric conductors in or 
through glass or like vitreous material," С. О. BASTIAN and G. CALVERT. (Date 
applied for under Rule 5 of the Patents Rules, 1905, October 16th, 1906.) October 


26,2124/06. "Improvements in or connected: with anodes for electro- 
deposition." 8. О. Cowrgr-CoLes. (Date applied for under Rule 5 of the 
Patents Rules, 1906; November 19th, 1906.) October llth. 

26,2128/06. ‘‘Improvements in or connected with anodes for clectro- 
deposition.” B. О. Cowpxrn-CorEes. (Date applied for under Rule 5 of the 
Patents Rules, 1905, November 19th, 1906.) October llth. 

26,212c/06. ‘Improvements in or connected with anodes for clectro- 
deposition." S. О. CowrznR-CoLEs. (Date applied for under Rule 5 of the 
Patents Rules, 1905, November 19th, 1906.) October llth. 

22,054. ‘Protecting or shrouding devices for use on metallic standards or 
uprights of electric tramway schemes." J. CoLLIER. October 7th. 


22,057. “ Improvements in or relating to flexible connecting cords for telephone 
and telegraph switchboards." L. Rosinson. October 7th. 


22,082. “Improvements in or relating to ignition systems domprising melee 


: induction oeils with separate trembler or tremblers.“ S. J. Watson and G. 


SMITH. October 7th. 

22,088. ‘Reversible commutator cam." 
SMITH. October 7th. | 

22,085. “ Improvements in and relating to electrio batteries.“ К. SCHWARZ- 
WALDER. October Ith. (Complete.) 

22,117. "Improvements in and relating to secondary batteries." J. STONE 
AND Co., LTD., and E, M. Preston. October Tth. 


A. P. L. BOULANGER and G. Н 


22,181. Improrements in and relating to the control of electric motors.“ 
British THomson-Hovuston Co., Lrp. (Allgemeine Elektricitäts Ges., 
Germany.) October "th. 

2, 140. Spring electrical appliances.“ Н. AsHTON. October 8th. 

22,151. Improvements in electric signalling on railways.“ W. COHEN. 
October 8th. 


22,168. Improvements in and relating to electric measurements on alter - 
nating current circuits.“ C, C. GARRARD and FERRANTI, LTD. October Sch. 


22,194. Improvements relating to electric switches.“ J. KIELL and A. A. 
Stow. October 8th, . ' 


22, 02. Improvements in insulating material." BRITISH THOMSON-HOUSTON 


Co., Lrp. (General Electric Co., United States.) October 8th. | 

22,208. ‘‘ Improvements їп and relating to the control of electric motors." 
British Тномкок-Носвтом Co., Lrp.  (Allgemeine-Elektricitits Ges., Ger-, 
many.) October 8th. | . : 

2, 211. Improvements in and relating to secondary batteries." E. L. 
OPPERMANN. October 8th. | 

22, 24. Improved device for call or indicator flaps.” H.ZANpDER. (R. Held, 
Germany.) October 8th. (Complete.) 

22,948. "Improvements in or connected with thermo-electric alarm 
apparatus." J. PRoPERT. October Ў. 

22,259. Improvements in electrico locks." J. C. ETCHELLS. October 9th. 
(Complete.) . 


22,988. “Electric furnace for the continuous extraction of zinc from its ores.” 
Е. Е. Corse and P. R. Равон. October 9th. 


22,285. ''Improvement in the construction of dynamo-electric machinery 
and in the method of suspending same." Н. C. C. C. BILvER. October 9th. 


2,801. Improvements in current-collecting devices for dynamo.electric. 


machines." J. E. NoEoGERATH. (Date applied for under Patents Act, 1901, 
October 10th, 1906, being date of application in United States.) October 9th. 
(Complete.) 

22,802. Improvements in methods of neutralising induction from alternat- 
ing electric current systems.“ BRITISH Тномвох-Носзтом Co., LTD. 
Electric Co., United States.) October 9th. А 

22,811. '*Improvements in the electro-deposition of iron." B. O. COWPER- 
Cores. October 9th. 

22,812. "Improvements in the manufacture of iron articles by electro- 
deposition.“ S. О. CowrER-CorEs. October 9th. 


22,317. Eleotrie and aseptic mouth gag and dental searclilight." D.G.G. 


MacDonaLp. Octóbef 10th. ~ 

22,880. "Improvements in ships’ telegraphs.” A. Davie, (R. Dussich, 
Austria.) October 10th. - 

22,349, ‘* Improvements in electric switches or controllers." J. €. ErcHELLS, 
October 10th. plete.) | | 

22,404. vements in and relating to dyna&mo.electrio machines.“ 
ALLGEMEINE KTRICITATS GESELLSCHAFT. (Date applied for under Patents 


Act, 1901, October 22nd, 1906, being date of application in. Germany.) 
October 10th. (Complete.) | ; 
22,405. Improvements in systems of electric motor control.” BRITISH 
ee Co., тр. (General Electric Co., United States.) October 
22. 446. Imp 
8. MansH. October llth. 


2, 467. Improved means ої  electrically-connecting d 
N with their supply or distributing circuits.” E. M. 
r , 


2, 467. Improvements in and relating to transformers for electric current.” 


ements in telephonic apparatus or in connection therewith.” 


amo-electric 
UNCAN. Octo- 


Е. M. E. Pinot. (Date applied for under Patents Act, 1901, November 9th, 


1906, being date of application in France.) October llth. (Complete.) 


22,473. Improvements in or relating to electric ships’ logs." E. v. H. 
Rizzo. October lith. 


22,475. ** Improvements in insulating rollers for cables, wires or the like.“ 
. P. Tompson. (б. Schanzenbach & Co., Kommandit-Gesellschaft, 
Germany.) October 1141. 


22,478. '' Improvements in or relating to electrical resistance devices for the 
control of electric energy, telephone transmitters, coherers and the ‘like, and 
mechanical dampers for vibration." H. S. Martin. October lith. 


22481. “ Improvements in and relating to the control of electric motors.“ 
ALLGEMEINE ELEKTRICITAT8 GESELLSCHAFT. (Date applied for under Patents 
Act, 1901, October 13th, 1906, being date of application in Germany). 
October llth. (Complete.) 

22,503. Improved electric radiant heat bath." 
JACKSON. October 19th. 

22,528. ''Improvements in magnetic separators for separating tin, iron and 
other metals from destructor or other refuse." G. T. MEEK. October 12th. 


22,526. Improvements in alternating-current electric motors." H. C. E 
Jacony. October 12th. . 


22,527. Improvements in alternating-current electric motors." 
JAcoBy. October 12th, 


22,548. “ Improvements ín and relating to anodes for electro-deposition.”’ - 


S. О. CowrER-ConEB. October 12th, (Complete.) 


P. Тномрвон & Co., Electrical Patent 


(General 


W. N. PRoBERT and Н. H. 


H. C. E. н 


22, 547. Improvements in or relating to electrical heating of metals and 
other substances, and to apparatus therefor." А. E. Восвсоср. October 12th. 


22,519. Improvements in bases for electrical switches or appliances." 
Н, W. Cox. October 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these р (чете be obtained of Messrs. W. Р. 
Тно и & Co., 822, Molborn, W. O., and at Liverpool price, post 
free, 9d. (in stamps). | _ 


1906. 


ELECTRICAL SPEED AND DISTANCE INDICATORS FoR WARELED VEHICLES. 
Everett and K. Edgcumbe. 21,548. September 99th. 


TREATMENT OF REFRACTORY MATERIALS BY MEANS OF THE ELECTRIC ARC AND 
Apparatus THEREFOR. British Thomson-Houston Co. (General Electric 
Co., United States.) 21,667. October lst. 


Process Fon RENDERING FABRIC OPAQUE TO RowTGEN Rays. M. Meisel. 22,796. 
October 16th. 


DyNnamo-ELectric MacHines. H. A. Jones, R. Pohl and the Phoenix Dynamo 
Manufacturing Co. 22,981. October 17th. 


PORTABLE TELEPHONE AND TELEGRAPH ApAnAT n. W. А. W. E. Hjorth, C. E. 
Ljungman and R. O. P. Berglund. 29,002. October 17th. 


ELECTRIC Arc Lauras. British Thomson-Houston Co. (General Electric Co., 
United States.) 29,010. October 17th. 


OVERHEAD ELECTRIC TRACTION GEAR. J.Sayers. 93,040. October 18th. 

ELxOrRIC Switches. W. G. Haywood. 23,308. October 20th. 

Protective Devices ror ELECTRIC APPARATUS. British Thomson-Houston Co. 
(General Electric Со., United States.) 24,446. November lst. 

Means For RxovLATING ELECTRIC Аво Lamps. Clarke, Chapman & Co. and 
G. W. Money. 25,418. November 10th. ` 

Execrric Мотов CowrRoL Systems. British Thomson-Houston Co. 
Electric Co., United States.) 26,758. November 14th. 

пока FOR ELECTRIC IxcANDESCEBNT Lamps. P. Muller. 

th. 


E. I. 


(General 
28,895. December 


-a 


1907. 


ELECTRICAL TRANRMISSJON OF TiME. G. H. R. M. de Peyrdécave and L. Е. M. de 
Peyrecave. 502. January Bth. 


INCANDESCENT ELECTRIC Lamps. British Thomson-Houston Co. 
Elektricitáts Ges.) 814. Junuary llth. 


MEANS FOR COMPOUNDING AND REGULATING DiRECT-CURRENT DyNnAMO-ErgcTRIC 
1 Felten & Guilleaume Lahmeyerwerke Akt.-Ges. 675. January 
lith, Date applied for under International Convention, January 18th, 1906., 


ALTERNATING-CURRENT COMMUTATOR ELECTRIC Motors FOR INCRRARING THE 
-STARTING Torque THEREOF. Felten & Gnilleaume Lahmeyerwerke Akt.- 
Ges.) 2,677. February 2nd. (Date applied for under International Con- 
vention, February 3rd, 1906.) 

REGULATING ARRANGEMENTS FOR EXLECTRICALLY-DRIVEN HoisTIWG: ов WINDING 
ENGINE INSTALLATIONS. Felten & Guilleaume Lahmeyerwerke Akt.-Ges.) 
4,809. February 15th. (Date applied for under International Convention, 
February 15tb, 1906.) 

METHOD OF CHARGING ELECTRIC FURNACER FOR PRODUCING CARBIDE FROM LIME 
AND Carson. A. Petersson. 5,657. March 8th. | 


ELECTRIC Motor CoNTRoLLING Devices, Allgemeine Elektricitüts Ges. 8,948. 


(Allgemeine 


April 17th. (Date applied for under International Convention, April 18th, 
1906.) 
Авс Lamps. J. P. Gallois. (Date applied for under Inter- 


10,040. April 30th. 

national Convention, May па, 1906.) 

METHOD or FASTENING METALLIC FILAMENTS TO ELECTRIC GLow Lamps. H. J. 
Haddan. (Bergmann Elektricitätswerke Akt.-Ges.) 11,178. May 30th. 


PROCESS FOR THE PREVENTION OF THE DENITRATING ACTION IN THE Gay LcssAC 
ABSORPTION APPARATUS. H. Petersen. 11,559. May 17th. 


* 

The Use of Repulsion Motors for Yarn Spinning. 
—The motor employed by Messrs. Brown, Boveri & Co. for this 
somewhat delicate work, is of the repulsion type fitted with Deri’s 
arrangement of brushes (see fig.) The necessary speed variation 
(20 per cent. to 30 per cent.) is attained by moving the brushes 
b, by towards or away from the fixed brushes 71 f2. When Fi and bf 
are in line and also f3 and /,, no torque is developed, and the motor 


DrAGRAM OF Deri Motor. 


remains at rest. The further the brusbes are apart the greater is 

the torque until it reaches a maximum with the brushes at about 

160° (the pole-pitch being represented by 180°). А 10-н.р. six-pole ; 
500-volt 50-cycle motor of this type has a maximum efficiency of 

85 per cent, a power factor of 89 and a starting torque which is 

24 times the normal. The motors are usually totally enclosed and 

arranged with leading-in and Jeading-out pipes for the necessary 

cooling air.—Elcktrotechnik und Maschinenbau. 
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THE SPECIFICATION INCUBUS. 


SPEOIALIST8 in certain lines of electrical manufactures are 
sometimes justifiably filled with amazement at some of the 
requirements under which they are called upon to supply 
their goods. In a recent specification for conduits for 
electrical work, it was stipulated ‘That all conduits 
are to withstand ч pressure of 250 lb. per equare inch.” 
Now it must be distinctly understood that this speci- 
fication was not for a high pressure hydraulic installa- 
tion; it was solely and entirely for an ordinary interior 
installation of tubes to carry electric wires. Moreover, the 


work had to be executed at competitive prices. 


The genius of the person responsible for the specification 
did not end here; one of the other clauses was that ** each 
casting is to withstand being dropped without a sign of 


fracture from a height of 9 ft. to 15 ft. at the discretion of 


the overseer on to an iron or steel sheet not less than 14 in. 
thick." In the monthly publicity circular of a conduit 


. firm there was drawn a picture of the overseer swarming up 


.8 ladder, throwing the castings about in an official and 
scientific manner, and subsequently handing the surviving 
articles impressively to wiremen standing about waiting 
for something tb do. Moreover, a number of test pieces 
of steel of certain heights, depths, breadths, thicknesses 


and lengths were to be provided, and they were to have a 


tensile strength of 18 tons, with an elongation of 44 per 
cent. in 3 in. 

Finally, the manufacturer had to send with the conii 
ment an expensive set of limit gauges in order that the 
customer might satisfy himself that his specification had 
been adhered to. 

In the face of such an alarming series of conditions, the 
firm of conduit manufacturers referred to are surely within 
their rights in protesting against such fatuity. Unfor- 
tunately, however, such a specification is only a type of the 
hampering conditions that have been, and are being, set up 
in the electrical trades. We have not one word to say 
against the consulting engineer who ie, in reality ful- 
filling the function of hie calling. There is need for such 
men, provided they are specialists in the work they under- 
take, inasmuch as they can, by virtue of their position, 
obtain the most complete view of the requirements of the 
case under their control. There is, however, surely no need 
for the interference of people whose object in life appears to 
be the piling up of unnecessary verbiage and unnataral 
-limitations. ‘ Manufacturers of electric light accessories are 
sufficiently alive to their own interests to know that in face 
of the. keen competition at present existing, both at home 
and abroad, they have not a ghost of a chance of selling 
their goods unless they conform to the most stringent con- 
ditions required by practice, and they can be relicd upon to 
naa every endeavour to turn out a satisfactory. article. . The 
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great danger is that the forcing down of prices may lead to 
undue economy in material used, and to poorness of design. 
This can only be intensified, and not alleviated, by such 
specifications as the one under notice. Extreme pressure at 
unnecessary points produces a corresponding weakness at 
portions of the work overlooked in a one-sided specification. 
By far the safer plan, if due progress is to be made in the 
manufacture and supply of electrical small goods, is to leave 
the matter pretty much to the salutary effects of competition. 


UNDER the above title, the Times of 
October 24th contains a somewhat enter- 
faining letter written by Mr. F. C. S. 
Schiller, M.A., D.Sc., Fellow and Tutor of Corpus Christi 
College, Oxford, in which the writer states that he has read 
with passive admiration the various proposals that have 
been made for reforming, re-endowing and rejuvenating our 
older universities. He has seen many remarkable plans 
suggested, but in spite of the diligence with which he has 
perused the schemes, he finds that one of the most glaring 
evils of modern university life has never been mentioned. 
This evil is the examination system—a curse which, we were 
under the impression, had been held up to obloquy times 


Examination 
or Research ? 


without, number in all the technical journals of the country, . 


net excluding the ELECTRICAL Review. Nevertheless, ав 
Mr. Schiller believes that he is the discoverer of the evils 

attendant upon the examinational system, and as he sketches 
the symptoms and sequel» of the malady so well and so inti- 
mately, we may devote a few lines to his further remarks. 
The examination fever, we learn, is not confined to college 
tutors, is extremely catching, and once acquired cannot be 
purged from the human system. It causes the victim to 
seize by the scruff of the neck everyone he comes across, 
undergraduates and graduates, schoolboys and tender women. 
It renders nugatory all teaching that does not enable a 
student to pass an examination; it suppresses all ability 
and distinction that has not received the imprimatur of an 
examination; it sterilises the teachers, amongst whom 
research does not pay. A teacher’s reputation is enhanced 
almost as much by the successful preparation of his own 
pupils as by the successful demolition of those of others. And 
not only so, but many of our most renowned examiners examine 
80 continuously and conscientiously that they can hardly 
keep abreast of the progress made in their own subject. 
Mr. Schiller states that outside the university the belief in 
examination is even more pathetic than within. He asserts 
that the reason why parents and others trust so much to 
examinations is because they appeal to the sporting instinct 
and competitive cravings of a nation which takes the same 
interest in a “blue ribbon” scholarship as in a “ blue 
ribbon" horse race. To some extent, no doubt, Mr. 
Nchiller’s explanation is correct, but there is another cause 
at least as important. The British parent has too much 
common sense to regard himself as an authority on educa- 
tion. He has been taught for generations by university 
professors, who, on Mr. Schiller's own showing, have an axe 
to grind in the matter, that the passing of a series of 
examinations is at once the object of education and the test 
of its efficiency. Indeed, **the belief in examination is the 
one universal creed of modern Oxford." It may well ke 
that the worship of this idol is nearly as common in the 
world as it is said to be at Oxford; but, if so, the pathos 
of the situation is to seek in the fact that the average 
Englishman has been so long and so uniformly deluded on 
the subject of education by those authorities from whom he 
has a right to expect sound guidance, that he has come to 
subscribe to the university profession of faith in examination 
with all its concurrent and consecutive evils. 


— 


' A BERLIN newspaper is publishing the 
Electrical 


results of inquiries as to professions which 
ee are full of prospects, and those which have 
Profession in no prospects. On the subject of electrical 


engineering the opinion has been obtained 
of Mr. Richard Werner, manager of the 
Siemens-Schuckert Works. This gentleman is reported to 
have stated that the far higher intellectual standpoint 
of those who finish studies at school and proceed to the 
university is nowhere more strikingly shown than in electrical 
engineering. ‘Those persons who leave at the end of one year 
and then attend intermediate technical schools only, 
seldom do anything distinguished and scarcely ever reach well 
remunerated positions. They are already on hand in 
incredible abundance, and hundreds of competitors apply for 
situations of from £100 to £150 per annum. Воб there is 
а constant lack of suitable applicants for appointments worth 
£500 to £600. Yet electrical engineering represents a sphere 
full of variety and hope. What 10 or 15 years ago was one 
trade has now been divided into twenty. Among these, 
Mr. Werner mentions apparatus for high and low pressure, 


- Germany. 


cable manufacture, the construction of direct and alternating- 


current machines, tramway and railway work, electro- 
chemistry, signalling, telegraphy and telephony, the trans- 
mission of power, &c. It is probable that the period of 
high prosperity has now been passed, but the large companies 
are still unable to promise speedy delivery. The slackening 
in the prosperity is taking place in a healthy manner ; it 
indicates a period for rest for the technician and is of 
advantage to the precision of apparatus. The manager of 
the Siemens-Schuckert works proceeds to state that those 
who have passed their school and high-school examinations 
according to proper order have the prospect of being successful. 
They need not perhaps be talented constructors (engineers) ; 
but they must know how to unite with fundamental tech- 
nical knowledge and with the practical look of the technical 
man, commercial ability and a representative appearance, 
whilst a mastery of French, English, or Italian, is of admir- 
able assistance. It is often necessary for the propagation of 
the single idea of a single talented constructor to employ 
300 commercial engineers who all receive high salaries, but 
such persons are lacking in the electrical engineering 
industry. In conclusion, Mr. Werner advises those persons 
to become electrical engineers who are willing to proceed 
fundamentally with their studies, and who have reason for 
the assumption that they will also become capable commercial 
engine.rs. 


IT is a matter for sincere regret that last 


ы d d Saturday morning's accident at West 
1 Hampstead station should have resulted in 


a number of fatalities, thus spoiling the 
otherwise unbroken record of the Metropolitan Railway 
for freedom from fatal collisions. That the record should 
have been maintained so long is, under the circum- 
stances, really marvellous. The accident occurred in a thick 
fog, and was caused by a down express train overtaking a 
down stopping train, standing at the platform ; the collision 
resulted in the telescoping of the last carriage of the stopping 
train, three persons being crushed to death and several 
injured. 

Major Pringle, R. E., visited the scene of the accident 
shortly after the collision, and in the beginning of the week 
conducted an inquiry into the matter on behalf of the Board 
of Trade. | 

With his finding we are, however, not at present concerned. 
To us an instructive comparison exists between the Metro- 
politan and Metropolitan District Railways ; both operate 
electrically and under very similar conditions, but the former 
utilises the old lock and block system of signalling, in which, 
of course, an indiscretion on the part of the signalman may, and 
frequently does, result in disaster, while the latter is equipped 
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throughout with the Westinghouse electro-pneumatic system“ 
which, owing to its automatic operation and to its signal 
operators (where employed) having an exact replica of the 
track and moving trains always before them, obviously has 
many pointe in its favour. Had, for instance, the above 
system been working at West Hampstead, the control of the 
signal safeguarding the section containing the standing train 
would, in any case, have been automatically secured, and 
had the motorman in charge of the on-coming train failed 
to see a danger signal, the presence of the automatic stop 
connected with the signal would have ensured the application 
of the brakes. 

It must be admitted that manually-controlled signalling 
plays an all-important part in the railway working of this 
country, but where an average of 36 trains an hour for eight 
hours on end has to be dealt with, as in this instance, the 
presence of the personal equation in the signalling operations 
cannot possibly be regarded with equanimity. 


THE inquest on the unfortunate men who 


о met their fate in this accident, has resulted 
Accident. in а verdict of “ Accidental death being 


returned by the jury. No other verdict 
could very well have been given in view of the facta elicited 
by the Coroner's inquiry, from which it appears that a defec- 
tive controller was at the root of the matter. A short 
abstract of the evidence on the main points is given else- 
where, and it is at least satisfactory to note that the driver 
did his best under the very trying circumstances which 
existed at the time. 

Even allowing for the somewhat abnormal activity of the 
circuit-breakers controlling the supply to this particular 
route, which would add complication to the already com- 
plicated brake operations of the motorman, the whole 
matter seems, as we hinted last week, to turn on the brakes. 
Three brakes, wheel, slipper and electric, were fitted on the 
car, and the evidence seems to hint at even a fourth, viz., a 
run-back brake; the driver testifies to baving applied the 
electric and slipper brakes shortly after the car commenced 
its disastrous backward journey, but clearly they were in- 
effective in the emergency conditions existing. The former 
was, we know, practically useless, owing to a loose connection 
in the controller. But what about the latter ? 

Glancing back at the long list of runaway accidente on 
electric tramways in recent times, one realises more than 
ever the urgency of a solution of the brake question, inter- 
linked as it is with the every-day running of thousands of 
cars with their human freights. 


THE motor-’bus is taking a back seat. 
Lord Montagu of Beaulieu, in an address 
to the Society of Road Traction Engineers 
on October 21st, said that there might be some difficulty in 
producing the omnibus that the police and public required, 
but in 5 or 10 years’ time it would be equal, if not superior, 
to any of its rivals. 

Questions occur to us. Do the rivals include electric 
tramcars, underground railways, the elephant at the Zoo, 
and Mr. Edison’s very latest five-million-mile motor-car ? 

Will the motor-’bus be superior in 5 or 10, or any con- 
veniently slipshod multiple of 5 years, to its rivals as they 
stand now, or does Lord Montagu of Beaulieu see clearly 
not only the far future of the motor-’bus, but that of its 
rivals also ? 

Will Lord Montagu pledge himself that within the next 
5 or 10 years something far in advance of motor-cars and 
tramcars will not have been developed ? 


The 
Motor- bus. 


* See ELECTRICAL Review, March 15th and 22nd, 1907. 


WINDMILL ELECTRICITY WORKS IN 
| DENMARK. 


THE two greatest drawbacks in utilising the wind for power 
purposes are irregular velocity of the wind and unreliability. 
These drawbacks have, however, been partial overcome 
after long experimenting, and there are now in Denmark 
between 30 and 40 windmills driving electric generators. 

The Danish Government supported the attempts to 
work out the utilisation of the wind for generating purposes, 
and an experimental station was erected at Askov some 
time ago by the Government. 

The man who chiefly interested himself in these experi- 
ments was Paul La Cour, who rendered multiplex telegraphy 
possible, and is also an inventor in other fields. 

The old mill at Askov, which had four arms, about 
2 metres wide and 6 metres long, was used to electrolyse 
water into hydrogen and oxygen. The old mill has, how- 
ever, been replaced by a new one, whose arms are 7'4 
metres long and 2°5 metres broad, the height of its axis 
from the ground being 13 metres. 

This mill drives two dynamos, of 12 н.р. each, part of the 
current generated being used for electrolytic purposes ; the 
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Fic. 1.— WINDMILL AT ASKOV. 


rest goes to charge the accumulators, which supply the current 
necessary to light 700 glow lamps, five Nernst lamps, four 
arc lamps, and eight motors, the total being about 21 H.P. 

According to La Cour, the following points are of most 
importance :— | 

1. The axis of the mill should be at & high level from the 
ground, the higher the better. 

2. The windmill should not be of the old type, or the 
modern disk type. Four arms are most effective, as a 
smaller number would not use the wind to its full 
extent, and a larger number causes wind currents between 
the disks, thus minimising the impinging force on the 
vanes. | 

8. The tips of the wheel arms should revolve at about 
2°5 times the wind velocity. 

The diameters of the arms at right angles to one another 
should be set with adjustable blades, inclined to the direction 
of motion by angles ranging from 10°-25°. 

4. When the wind strikes the blades it should not, do 
so with a shock and thus cause eddying. 

5. The formula obtained with this mill was :— 

av 


| — 7,250" 
where H = horse-power, A = wheel area in square metres, 
and v = wind velocity in metres per second. 
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Thus, a medium-sized mill, with an exposed blade area of 
48 sq. metres, will yield 8 н.р. at a wind velocity of 
6 metres per second, while at 8 metres per second, about 
16 н.р. would be produced, and this latter velocity is no 
rare in Denmark. Log м 2 

These successful experiments led to the formation in 1903 
of the Danish Wind Electricity Co., its installations in 
Denmark now numbering between 30 and 40. 

These installations have been described by Paul La Cour, 
to whom some important devices used in them are due. As 
a typical example of these mills, we may describe the one 
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Fig. 2.—ARRANGEMENT OF GENERATING PLANT. 


at Valle Kilde, in the north of the largest Danish island of 
Seeland (Sjülland). The mill in fig. 1 is situated on a hill, 
the dynamo room being at the base of the tower. 

The axis is 43 ft. from the ground ; each of the arms has 
10 transverse blades, 2:5 metres in length, whose inclination 
can be altered by means of iron rods in tension. 

At right angles to the axis are two little disk wheels. 
When the wind blows obliquely to the axis, these disk 
wheels turn the axis of the mill parallel to the wind, by 
means of toothed gearing. 

The effective area of the blades is 31:5 sq. metres 
(240 sq. ft.), and at a wind velocity of 7 metres per second, 
will yield 8:6 H.P. at 24 R.P.M. ö 

As will be seen in fig. 1, the shaft enters the dynamo 
room at A, where a main pulley P (fig. 2), drives another 
pulley Pi, whose shaft runs on a weighted lever L; a pulley of 
larger diameter on the same shaft runs the dynamo. 

When the difference between the pulls in the driving 
and driven sides of the belt, B ö, is beyond a certain value 
(this can be altered by adjusting the load on the lever) the 
belt starts slipping, and the arrangement will adjust itself. 

As the speed increases, the slipping increases, the turning 
moment remaining the same, and the speed of the dynamo 
alters so that the current and pressure on one side, and the 
moment and speed.of dynamo on the other side, balance 
each other. 

The speed of the dynamo adjusts itself to the charge left 
in the battery, and the current to the load on the weighted 
lever, hence the entire system is balanced. 

If the pressure of the battery be suddenly altered, the 
speed of the dynanio at once varies, as indicated by the 
humming noise produced by the machine. 

If the dynamo voltage were less than the battery voltage, 
on account of the speed, the cells would discharge through the 
dynamo, and run it as а motor ; to prevent this happening, 
a device known as the “ Key of La Cour," has been inserted 
in circuit, diagrammatically shown in fig. 3. 

з із a steel permanent magnet, to which is connected by 
means of a pivot at 0 a copper rod, which may dip in either 
or both of the mercury cups с, and C, M 

D is the dynamo terminal, B the battery terminal, s & 
high resistance winding, 5, а few turns of stout copper wire. 

When the wind drops, a very weak current flows from B 
to D through the high resistance winding to the dynamo 
terminal, attracting the magnet pole to the right, the 
copper rod dipping in с, while the remaining cup circuit 
is broken. When the wind increases, the current changes 
it& direction in the high resistance winding, the magnet 


pole is attracted to the left, and the copper rod is immersed 
in C,, thus closing the main circuit through the low resist- 
ance winding. | P" "wwe 

The dynamo in Valle Kilde yields 50 amperes at, 110 to 
160 volte, or 51-—8 KW. met 

A petrol motor has been installed as an auxiliary source 
of power, should the wind fail for some time, but in seven 
months’ working it has only been used for 70 hours. 


Fic. 3.--La Coun RELAY FoR PROTERCTINd DYNAMO. 


The battery consists of 60 cells of 600 ampere-hours' 
capacity. A grinding mill, a circular saw (4°5 H.P.), and 
other small machines, are connected to the mains. 

In the winter the maximum output per day was 270 
ampere-hours. The cost of the mill was as follows :— 


1. Windmill, pulleys and belts... £138 10 0 
2. Dynamo and accessories Е 50 о 0 
3. Petrol motor and accessories 120 10 0 
4. Accumulators ... = ET 218 0 0 
b. Cables, lighting material, ke 37 10 0 
6. La Cour key, lightning arrester, &c. m 24 О 0 
7. Building (dynamo room), tanks for petrol 70 3 0 
8. Wages and goods carriage е — 80 5 O0 
Total . . £739 0 0 


From the above total figure we can see that the prime 
cost is really the only important outlay, as the cost of upkeep 
is extremely low—the fuel, of course, being free. 


That the mills pay well may be seen from the number of 
such installations in use in Denmark. 


ET CETERA. 
[COMMUNICATED. | 


In these days of strenuous load-hunting, it is well, every 
now and again, to pause and examine our methods with 


some care, and to consider whether all our efforts to secure 


new business are entirely well directed or otherwise. 

So many systems and schemes have been offered 
us of late, and such a wealth, or rather, quantity, of matter 
relating to publicity methods"! has recently been written, 
that the very word * publicity," in a great many instances, 
stinks in our nostrils; and yet, well directed effort in 
canvassing, as we used to call it, has an enormous effect on 
the monthly additions to circuits, and it is here proposed to 
indicate a few of the kinds of load that are waiting to be 
picked up, and to show how this may be done without up- 
heaval of organisation or drastic change of method, either of 
which are usually bad for any concern. 

It should be obvious that it is absurd for any one person 
to attempt to set forth a method of canvassing or advertise- 
ment that shall be universally applicable, if for no other reason 
than that no two areas of supply are exactly similar, and the 
writer does not propose to attempt this absurdity, which is 
somewhat fashionable nowadays, but will merely indicate a 
method which can easily be adopted by the average station, 
without, at first, any additions to staff or expense, save that 
of printing. 

A cursory glance through the **monthly additions to 
circuits ” of an average station, shows a varying proportion 
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of “tights,” motors, and “ et cetera," so divided because 
of the historical order of their acquisition, and usually 
valued much in the same order, lighting first, then motors 
* to level up the curye,” and finally “ et cetera, a sort of 
rubbish heap for every thing which will not fall into the 
other two main classes. | 

Now, it is this group * et cetera," which is actually, or is 
going to be, of the very greatest importance to the station ; 
as in comparatively few cases out of the 400 odd stations in 
the kingdom, is the district such a one as will yield a good day 
motor load of reasonable size, and frequently the expense 
and trouble of hunting and connecting up an individual 
motor is out of all proportion to its value to the station from 
a load-factor point of view. 

On the other hand, every consumer of light is a potential 
power consumer for heating and cooking at least, if not for 
one or other of the numerous uses mentioned below, and it 
will be found that the heating and cooking load alone will, 
in time, be the most important to the station both from a 
units sold and load-factor point of view. 

It may not be out of place here to tabulate a few of the 
numerous power uses of electricity (exclusive of factory 
driving ") which fall together into the * Et Cetera group, 
as it is very often only ignorance of what can be done 
electrically that keeps the potential power consumer off the 
mains. | 

А list of trades is given together with appliances which 
may well be electrically ‘operated in each, omitting, as 
mentioned above, genuine factory users. 


Trade. 


Aerated water manu- 
facturers. 


Appliances. 
Bottling machines and washers. 


Analysts Furnaces and laboratory outtits. 

Assay ers. » 99 n 

Bakers Mixing and whisking machines, ovens. 

Bars. Water-heaters, &c. 

Barbers. Brushes, water-heaters, curling iron ditto. 

Blackamiths Blowers, drills. 

Bootmakers. Stitching machines. 

Bottlers. Washing machines, corking ditto. 

Builders Hoists, mortar machines. 

Butchers Refrigerators, sausage and chopping 
| machinery. 

Carpenters Glue pots, circular saws. 

Chemists SPA E a heaters, pill machines, siphon 

ers. 

Coffee-rooms. Hot plates, urns and cooking in general. 
Confectioners. Mixing and whisking machinery, sweet- 
making ditto. 

Corn chandlers. Chaff-cutters. 

Cutlers Grinding and polishing machinery. · 

Dairies. Refrigerating, Pasteurising, churns, separa- 
tors. 

Dentists Furnaces, drills. 

Dining rooms Cooking apparatus, service lifts, &c. 

D ers. Sewing machines. 

Fishmongers Refrigerating machines. 

Furriers. " 

Garages. Charging circuits. 

Gasfitters Soldering irons. 

Grocers. Coffee roasters, grinders, blending, and 

г sifting machines. 

Hairdressers. Brushes, hairdryers (ladies) see Barbers. 

Harness makers Stitching machines, brands, leather irons. 

Hatters. Blocking machines and irons. 

Hotels. Service lifte, knife and boot cleaners, 
billiard table irons, cooking apparatus. 

Jewellers. Рош and buffing machines, lapidary 
wheels, 

Joiners, Glue pots, circular and band saws, morticing 
machines. 

Laundries. All machinery, irons. , 

Leatherworkers. Irons. 


Mathematical instru- 
ment makers. 

Metallurgists. 

Mineral water manu- 


Lathes, polishing tools, &c. 


` Furnaces. : 


See Aerated water ditto. 


Optical instrument Lathes, polishing'and grinding machinery. 
ers. 

Plumbers. Soldering irons, metal pota. 

Photographers. Printing and studio arcs. 

Print makers ñ б m 

Public houses Hot-water heaters, cigar lighters. 

Tailors. Sewing machines, gooses. 

Tohacconists Cigarette making machines. 


Umbrella makers. 


Lathes and stitching machinery. 


The above list does not profess to be anything like com- 
plete, but may serve as a skeleton for further additions, and 
to show the large field awaiting development; but even 


large though it be, it ought to be entirely eclipsed by the 
load obtainable from the residential portion of the district. 

It is in the ordinary private houses that there is an 
enormous aggregate load to be picked up, and now that 
most stations offer electricity for all other purposes than 
lighting at a very low rate, there should be little difficulty 
in stimulating a large demand from this source. It is 
usually only ignorance of the possibilities, as mentioned 
above, that is the chief cause of the absence of this demand, 
and the station must do the educating. 

Before considering how this is to be done without great 
changes in staff and method, a few of these household uses 
may be tabulated :—Radiators and convectors ; cooking 
apparatus of all kinds; flet-irons, fans, sewing machine 
motors, knife and boot cleaners, heat and electric baths, bed- 
warmers, foot-warmers, &c. ; and, for doctors and dentists, 
medical apparatus, drills, furnaces, cautery wires, &c. 

It is, of course, from heating and cooking that the largest 
load is to be looked for, and this should be the first to be 
hunted, though the others are by no means to be despised, 
as they total up to a very large extent (in one small 
American town the irons alone produced a new Tuesday 
morning peak !), and they possess a supreme advantage in 
not requiring a separate circuit, as the lighting wires will 
usually carry them, and consequently they are usually used 
at the lighting rate. 

[In passing, it may be said here that the sub-meter 
question presente no difficulty at all; it is usually the 
circuit wires that are the trouble, being seldom, if ever, 
bigger than is absolutely necessary for their primary lighting 
work. | | 

As an instance of what may be expected in the way of 
load, experience shows that a house wired for, say, 50 lights 
will use on an average (in London) about 850 units per 
annum, which are, of course, all peak load ; and the same 
house not very well equipped with heaters, &c., will easily 
take another 1,500 units on the cheap rate, with & vast 
improvement in load factor. 

Now, as to the obtaining of this load by means of the 
ordinary staff and methods of the undertaking, the most 
useful means of conveying information to the consumer is 
the quarterly account and receipt post. | 

Too often the correspondence between station and con- 
sumer is, from the consumer's point of view, extremely 
uninteresting and disagreeable, consisting entirely of demands 
for money or arguments concerning correct meter readings, 
until the consumer grows to consider the station as a sort of 
* [t's-your-money-we-want " monster, which is, of course, 
quite wrong, even though it be a ** progressive " station. 

There must be a quarterly post, so let it be used as а 
means of advertisement by means of “ enclosure slips," and 
also let the obnoxious account and only less objectionable 
receipt bear their part with reasonably designed or worded 
advertisement on the back. 

* Reasonably” is said advisedly, as such statements as 
those circulated on the accounts of some gas companies are 
so extravagant as to carry their own refutation with them. 

Then, again, with the ** enclosure slip," examples of which 
are given later, a reply card should go asking for a repre- 
sentative to call. At first the result of these slips will be 


‘small, perhaps very small, but it will grow, and very soon the 


requests for representatives’ calls will be more than the 
ordinary canvassing staff can cope with, ‘hen get more can- 
vassers, but don’t make the mistake of trying to stir up 
business by canvassers’ calls from house to house. 

More often than not these are resented, the caller getting 
no further than the front door, and, indeed, being often 
asked to go to the side door, which all tends to the dis- 
repute of the undertaking, whose representative ought to 
be distinctly more than a mere man from the electric com- 


pany, ог bagman. 


The representative must, above all, be a “gentleman,” a 
man who can meet anyone on equal terms, and, in short, a 
man whom consumers will want to see, not one they will 
wish to avoid because of his insistence. 

The desire must be created first (this refers to additional 
new business), and, as a general rule, much more attention 
is paid to a canvasser who only calls after an appointment 
by letter, than to a doorstep haunter. 

A very useful form of advertisement is a short chatty 
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pamphlet setting forth the advantages of electricity for one 
particular purpose ; a great mistake is made in bombarding 
a man with a heterogeneous assortment of odd advertise- 
ments ; stick to one subject at a time. Let the **slip " and 
pamphlet, if sent together, both treat of the same subject, 
and let the slip be, as it were, the text for the 
pamphlet. 

Above all, let the literature be well got up, cheap printing 
never pays, as it usually goes straight into the waste paper 
basket; on the other hand, over elaboration is wearying, so 
let there be a happy medium, and always send an appoint- 
ment card with each pamphlet. 

Such is а very brief outline of a method of Publicity," 
which can be grafted, and usually successfully grafted, with 
very little extra expense on to the ordinary routine work of 
any supply company, and whose results very quickly justify 
the extra expense of the printing, &c., involved. 

The following are suggestions for Enclosure Slips," 
most of which have been used with good results, and a few 
advertisements for the back of the account and receipt. 
These with a few short pamphlets on, say, Electric 
Heating," * Electric Cooking," and ** Small Power Users of 
Electricity," will be found to be quite sufficient to stir up 
such a volume of business as will probably necessitate very 
Shortly an additional canvasser or two on the staff. 
Examples of Enclosure Slips" :— 


The Coming Winter. 

Coal prices are steadily rising, 
and fires are al ways a nuisance. 
Why not try rad iators? They 
are clean, cheap, and effective. 


The Coming Winter. 

Electric stoves are ideal for 
obtaining heat instantly. They 
are clean, healthy and re- 
quire no attention. Try one 
in your bedroom. 

The Servant Question. 

The adoption of electric heating 
and cooking will, to a large 
extent, solve the servant diffi- 
culty for you. 


The Servant Question. 

Electricity already lights your 
house, rings your bells and 
puts you in touch with all 
your friends; why not let it 
clean it, your boots, knives, 
‘and do your cooking and 
heating ? 


Appointment Card (addressed Advertisement for Account, 


to station). If electricity is really from two 
Please let your representative to ten times as dear as gas, 
call on why do —— thousand people 
in your neighbourhood use it 
NAME: донос vote exclusively ? 
Address 


to electric cooking 


Lighting, 
with reference] heating or 
power, 


on ——day, at —— o'clock. 


A few examples only are given, as the wording of such 
advertisement is just one of the points where local knowledge: 
is essential. 

The gist of the whole method lies in utilising а necessary 
feature in the every-day routine of every station—viz., the 
post—as a strong educational advertisement medium, and 
using the canvassing staff chiefly after making appointments. 


ELECTRIC TRAMWAY ACCOUNTING 
AND FINANCE. 


Bx ELECTRIC. 


Tne book-keeping and accounts of Electric Tramway Com- 
panies may be somewhat dry and monotonous; but like 
those of other special industries, they possess more or less 
inherent and interesting characteristics, which it is proposed 
to indicate and consider in the course of a series of articles 
under this title. The accounting of such companies in the 
ordinary course is comparatively simple; but, inter alia, lack 
of capital — working and/or otherwise — which may 
be the raison d'étre of adverse and burdensome 
financial and other agreements, which, if badly drawn, as 
they often are, may give rise to diversity of opinion in inter- 


- 


pretation, and probable litigation, may be responsible for a 
possible degree of intricacy. True it is that arrival at a 
proper solution, when these broadly indicated incidents do 
occur, is frequently hampered or even eventually frustrated 
by the introduction of the fads and barren opinions of some 
self-important facetious theorists, who are in some cases 
occupying posts in the electrical world to-day principally 
by virtue of the sustenance which they derive from the 
brains of the less favoured. Some of these individuals 
would be at once expert electrical financiers, managers, 
accountants, and goodness only knows what, to the constant 
irritation and disgust of able members of boards who are 
free from scheming vices; but electric tramway boards 
were ever thus taxed with one or two examples breathing 
such impossible aspirations. We have seen some who could 
but ill effect the reckoning of the cost of any item per 
car-mile to two decimal places. Exceptional, no doubt, 
but they succeed; and outwardly charming, of course, to 
the last degree. Could some of our electric tramway 
board rooms speak, what tales they could tell, and how 
interesting they would Бе; but unfortunately minute books 
only record proceedings in dull uninteresting stereotyped 
terms. | 

But let us proceed. The designs of the books in use аге 
more or less general, varying only here and there in minor 
details according to the requirements or necessities of 
special circumstances, and as the subject of electric light- 
ing accounts is preferably treated in separate articles, 
we shall confine our attention, in the first instance, so far as 
the consideration of the books is concerned, to a tramway 
company purchasing its energy from a local authority or a 
company. The precise organisation naturally also varies accord- 
ing to particular circumstances.; but it may be represented 
by—(A) Directors, secretary, accountant and staff; (D) 
Manager and engineer and staff. 

The office of manager may be separate from that of the 
engineer, or it may be combined, according to the magnitude 


of the undertaking and the qualifications of the person 


appointed. 

The principal books commonly in use, in addition to the 
usual stock and share records, are purchase journal or pur- 
chase book, cash books, journal, and personal and imper- 
sonal ledgers. The existence of bills payable from time to 
time, whilst justifying the use of a Bills Payable Book, invari- 
ably indicates a paucity of capital or that the current finances 
are not quite “ cash.“ They also invariably mean either 
increased price or the equivalent in interest, and though their 
use may be too easily vindicated, they should be somewhat 
foreign to an electric tramway company, except perhaps in 
the construction stage, and then only to a moderate extent. 
The writer has in mind one or two electric tramway com- 
panies in particular, which at one time were too respectable, 
you know,” to accept such useful instruments of credit, 
though they were not slow to take attenuated credit, and 


then, curiously enough, graciously discharge their indebted- 


ness by a reduced amount as for cash, which, of course, is 
equivalent to taking inordinate credit and paying oneself for 
taking it. . * Sharp practice you call it, eh ?" Commercial 
impertinence probably would be tbe more apt expression. 
Bat in some cases it is impertinence which commands, but 
never deserves admiration and success—whether it be of the 
Suave or audacious description matters not—in fact, it is 
frequently one of the chief processes by which some have 
climbed the promotion ladder. 7 

The Purchase, or Invoice Book, may be framed on the 
columnar system, somewhat as follows : — 


Parii- Le- peus | Том. |. nte of Beconnte, 


Name. culars. | folio. | | | | | 
| es 


Date. 


1 


In this book are recorded all accounts after payment, 
which it is a usual practice to post therefrom to the credit of 
the personal accounts in the personal ledger, and the 
analytical totals to the debit of the impersonal accounts con- 
cerned in the impersonal ledger. Incidentally, personal 
ledger accounts are by no means necessary, and if a systematic 
procedure of payment be in vogue, it is in many cases for all 
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practical accounting purposes advantageous to dispense with 
them. Ав а matter of fact, the book itself may be dis- 
regarded without fear of confusion, and with probably a 
reduction of clerical labour—a matter to which we shall refer 
again at a later stage. The titles assigned to the vertical 
columns for the allocation of the individual invoices depend 
проп the nature and accounting destination or allocation of 
the trade purchases invoiced, and of the miscellaneous charges 
for which accounts have been rendered and paid. As far as 
possible, however, the titles should be arranged to correspond 
with the more or less fixed titles in the impersonal ledger, 
with, of course, due regard to the relevancy of the nature of 
the accounts allocated. In a well-arranged concern, the 
usual titles will be as follows :— 


Stock (Materials and Stores). 
(Loose and Fixed Tools). 
(Stationery ). | 
(Tickets). 

(Clothing). 


99 
Water. 
Gas and/or Electric Light. 
Rates and Taxes. 
Licences. 

Punch Hire. 
Law Charges (Revenue). 


In the construction stage the allocations will consist, of 
course, of capital expenditure, e, )., payments on certificates 
to contractors on account of permanent way construction. 
Similarly in regard to electrical equipment, and so on. 
Where the work is being done by administration, the 
expenditure will appear through properly allocated wages, 
salaries, expenses and material accounts. The Cash Book 
may be modelled with advantage as follows :— 


| à 1 4 Ж 5 * х е К is. 
9 26 „ 5 dled ugla g 9 5. E t 3 8 ER Analysis. 
s 55 25 а 8 85 Gia 25. és 6358 3' 5 | 
ASAE AREAS SAF agaia | 

F mE 
а £x tir 2 ze | 
aay 
| | 
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As will be seen, the form renders the use of a Purchase 
Book unnecessary, and where, as already mentioned, invoices 
and accounts are regularly paid, its adoption may be 
recommended. The analysis columns may also be dispensed 
with by the use amongst other methods of Guard Books in 
which the invoices and accounts are neatly pasted, endorsed, 
numbered and indexed, a summary of each page being 
posted to the nominal or impersonal accounts concerned. 
For example :— 


20 (Number of page). 


John Jones & Co. 36. 


April account . £1,426 0 0 
Allocation. 
P. way (cap.) £1,400 0 0 
Stock (stores) 26 0 0 


It will be noticed that provision is made for the daily 
traffic receipts paid into the bank, which are advised to the 
head office on а proper form ; а special column being pro- 
vided also for receipts from sundry sources, e. )., Advertising, 
"Transfer Fees, &c. The Traffic Receipts column is posted 
in periodical totals to the Traffic Receipts Account in the 
Nominal Ledger, and the sundry items to the accounts to 
which they relate. On the credit side there is a special 
column for cash discounts, which are transferred periodically 
in total to the debit side of the Cash Book, and posted thence 
to the credit of Discount Account in the Nominal Ledger, 
each payment being appropriated in the analyeis columns to 
Ив proper title. The totals of the analytical columns for 
the year or less period are posted to the debit of the 
corresponding titles in the Nominal Ledger. We shall 
return, however, to this analysis in connection with returns 
from the Manager and Engineer’s office. All payments 
recorded in this book are, of course, made by cheque or 


—— | ee —üä—ä—— 9 —— — 


other instrument of withdrawal from the bank. For the 
record of petty payments, i.e., payments other than by 
cheque, a Petty Cash Book is used, which is periodically 
analysed, the total summary being invariably chargeable to 
the General Expenses Account. 

The form of the book is as below :— 


TE Pay- | De- 


| ments. ' tails. 
i ! 


To. | АПАМ: 
tal. 1 


Cash  Particulars 
Date. Book of ' 9115 ig 
Folio. receipts. : ! 


5 ' 
ZEE | 


| i 


| | ! 


— — — — 


The Journal, of which there are several forms in use, 
which we need not reproduce here, is used as a medium ſor the 
record of certain opening and closing entries, correction of 
errors, transfers, and for the record of transactions for which 
the other books of account are unsuitable. 

The form of the Bills Payablo Book, to which we have 
referred, is as follows :— 


d ч ! X Due date. 
be 858 22 2 Bis! 
251 Bv On 38 55 әск 5) 8 И | | Re 
D. 2 оа Raise [шж ARE > 
Zs whom ' whom 8 G> 22 е 2 ~ > E PHP ET 
ve d d де зд 2 Ф Я S D 8 8. S 2 2 < c|9, 
| 25 | i 


Wher the bills are accepted, particulars of them are 
entered in the Bills Payable Book and the individual items 
posted to the debit of the personal accounts concerned, the 
totals being posted to the credit of Bills Payable Account in 
the Nominal Ledger. When paid, cash, of course, is credited 
and Bills Payable debited. . 


Nominal or Impersonal Ledgers.—In a fairly large under- 
taking it may be advisable to employ two ledgers for the 
record of the impersonal accounts, viz., Revenue and Capital, 
the former containing sll items for incorporation in the 
revenue account of the company for each financial year, and 
the latter all capital and capitalised expenditure for inclusion in 
the Capital Account or Accounts. The titles of the principal 
accounts opened in each ledger may embrace most of those 
incladed in the following summary :— 

Capital Ledyer.—Share capital; debenture capital; pre- 
liminary expenses; legal and parliamentary expenses (. e., 
acquisition of order); land; permanent way ; buildings 
(depots, sheds and offices); electrical equipment; cars 
(complete) ; office furniture ; purchase of undertaking. 

Then follow the floating capital accounts, such as the 
various descriptions of stores, deposits, and so on. 


REVENUE LEDGER. 


(A) Operating Expenses, including wages of motormen 
and conductors, inspection and clerical wages, superintend- 
ence, clothing, tickete, punch hire, fuel, light and water, 
rents of offices or depóts, rates thereon, licences, purchase of 
energy, Office cleaning, &c. 


(B) Repairs and Maintenance, which will embrace build- 
ings; cars and other rolling stock ; permanent way ; electrical 
equipment; tools and plant; cleaning and sanding of 
track, and cleaning and oiling of cars may be included in 
either (A) or (B). 

(C) General Expenses, which include salaries (secretary, 
accountant and office staff); directors’ remuneration ; 
rents, rates and taxes (other than those included in “ Operat- 
ing Expenses”); law charges; printing and stationery ; insur- 
ances ; compensations, &c.; then we may have debenture 
interest, interest on loans, dividend account or accounts, 


' renewal appropriations, and во on. 


This is but a cursory view of the principal functions of 
the chief books in use in the head office, which may be 
amplified in the. following observations upon inter- 
departmental arrangements. 

Traffic Rereits.— The traffic office advises the head office 
daily of the value of tickets issued and sums banked in the 
following terms :— 


marks. 
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Average = Tickets. 
No ar- Receipts с 
Route. of miles] fare рег car - S. 7l Total. Remarks. 
. Cars mile. B 1 21814 
| < | ' 
— — — == FF 
i | | 
и qul 
Amount 
Banked 
Weather. 
Remarks. ——-———, Manager. 


These advices are entered on the debit side of the Cash 
Book in the Traffic Receipts column, and the entries checked 
from time to time with the Pass Book. They are prepared 
from the Traffic Book kept at the local office, which may be 
in the following form :— 


Коше. 
E95 apt ЗЕ 
ld. 9d. ad. 4d. 


Mileage. 


Per 
car- | Remarks. 
mile. 


Date. of 


Car-miles. | 
Total 
Receipts.) , 


Total for —----——' —-- = —. — — un 
week in | | 


week in 
red ink. | 
Aggregate... | 
15 


Total for ——- — — TT — ——L-TLL--—--—- 
px 
16 | | 


The book is written up from the Way Bills, which are 
checked daily with the cash received, tickets issued and 
returned before entry. 

With regard to shorts, each manager has his own par- 
ticular way of dealing with this item, the shorts repre- 
senting a deficiency of cash compared with the value of the 
tickets issued and returned. Any overs are usually allowed 
to the conductors. In any case deficiencies must be made 
good, the Manager very often arranging for the deduction 
of the amount from the conductors’ wages. 

Weekly Traffic Wages.—The compilation of the weekly 
traffic wages is recorded in the Wages Book, which may be 
in the subjoined form :— 


Allocation. 
| 


c | 
B 
5 


Amount payable. 
sanding per- 
manent way. 

Cleaning and 
oiling cars. 


Motormen. 


Name. 
Cleaning and 


Sundries. 


i 
— — | m — — |] an | —— — — | — — . ÿů——ͤ—— — 


il | a Nx 


* Where the men are included in the Traffic Department. 


Description 

Total. | 
Amount 

Deductions 


The cheque for the weekly traffic wages is usually drawn 
by the Head Office, and debited directly to Operating or 
Traffic Wages. So far as the accounts in the Nominal 
Ledger are concerned, there is no necessity rigidly. to observe 
the classification given in the form. Any information 
required relative to certain descriptions of Expenditure can 
be abstracted reudily from the Wages Books or Wages 
Sheets. 

The monthly remuneration of employés designated under 
the more euphonious title of salaries, it is the usual practice 
to pay by cheque from the Head Office, the amounts invariably 


being entirely chargeable to Traffic. Тһе sums so paid are, 
however, allocated on the same lines as those appearing in 
the Weekly Traffic Wages. 


(To be conienued.) 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Corrugation of Ralls. 


I think it is about time that the correspondence upon this 
important matter was revived, and with a view to stimulating 
a discussion, I beg to submit for comparison a few of my 
own observations made at various times and places. 

1. Although it is possible that corrugation may be pro- 
ceeding in all states of the weather, ite effects are more 
noticeable when the track is in a wet condition and covered 
With a fine greasy mud. 

This suggests that corrugation is probably promoted by a 
slight greasiness of the rails, and is therefore connected in 
some way with a slipping action of the car wheels. 

2. When the conditions set out in paragraph 1 exist, it 
wil be found that after the passing of certain cars, a suc- 
cession of bright thick smudgy lines appear on the rails, 
about 23 in. apart. These bright lines exhibit peculiar and 
highly significant features, the study of which appears to me 
to offer the surest method of fixing the real cause of the 
trouble. ' 

The fact of the marks being so bright suggests that the 
rail has been recently subjected to some considerable friction, 
and that it is as a result of such friction that the 
phenomenon of corrugation takes place. — ^ — | 

3. Upon a level road, and where two sete of rails are 
employed — i. s., an up and down line—it will be found that 
the bright marks are not formed at right angles to the 
length of the rails, but have a distinct rake. 

This circumstance tends to disprove the theory that the 
trouble is due to irregularities produced upon the surface 
of the rails during the process of manufacture, because it 
would only be reasonable to expect that such irregularities 
as those would show themselves at right angles to the length 
of the rails, and not obliquely. 

4. The bright lines are found almost invariably to slant 
inwards, in the direction in which the cars travel, thus :— 


This confirms the argument set out in the preceding 
ph, because even supposing that it could be shown 


paragra 
that the rolling mill did produce oblique corrugations, how 


is it to be explained that ithe angle of the corrugations is 
always connected with the direction of the traffic, as shown 
in the above diagram ? | 

5. Some cars produce brighter and more pronounced 
marks than others, indeed, many cars leave practically no 
marks at all. 

This clearly shows that the trouble is largely, if not 
entirely, due to some peculiarity in the condition or con- 
struction of certain individual cars. | 

6. Although both rails may be permanently corrugated 
to the same extent, it will be found that no individual car 
will leave bright marks on both rails at the same spot. The 
marks appear in periods, ranging from 1 ft. to several yard 
in length, and usually pass from one side of the track to th 
other. This appears to show that the bright marks a 
formed when the wheels on one side of the car are pressi 
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closer against their respective rail than the wheels on the 
other side. ЧИ, 

7. It will generally be found that the marks are not 
equally distinct throughout a period—they commence faintly, 
reach a maximum, and then slowly fade away again. 

This fact, in conjunction with that set out in the pre- 
ceding paragraph, tends to show that the marks correspond 
with the swaying motion of the cars from side to side. 

8. Corrugation does not appear to be general throughout 
any town or even district. It varies considerably in degree 
at different points, even where the density of the traffic, the 
form of the road and the condition of the track appear to 
be otherwise very similar. 

This shows that the cars are not wholly responsible for 
the trouble. Amongst other factors that may deserve con- 
sideration being (1) а want of truth in the gauge of the 
track; (2) the nature of the subsoil and road material; (3) 
the width of the street; (4) the height of the houses and 
the material used in their construction ; (5) the steepness of 
the hills and the use of slipper brakes. The nature of the 
material used in making the roads is an important factor, 
because it has been found on the Indian State Railways 
that when brick earth” is used for ballasting the per- 
manent way corrugation almost invariably occurs. With 

to the width of the streets, &c., everyone will be 
familiar with the “ roaring ” sound produced when a train 


rushes along a deep, narrow eutting formed in very hard 


rock. 

It is also possible that the practice of using the same cars 
on the same route for a long period may cause the wheels to 
wear unevenly, more especially when there are more curves 
to one side of the track than the other. 

However, the circumstance mentioned in paragraph 5 
would appear to show that the cars have something to do 
with the trouble ; and the first thing is to spot the offenders 
and have them carefully examined, with a view to seeing 
whether they exhibit any marked peculiarities. Especial 
attention should be given to the diameter of the wheels and 
the shape of the tread of the tires. | 
`` A few men should be stationed at suitable points with 
instructions to examine the rails after the passing of each 
car. If the characteristic bright lines appear, the number 
of the car should be taken, and special notice taken of it 
on subsequent journeys. If a car is found to leave marks 
on each journey throughout the day, it. should. be marked 
down - for examination: ^". — |. ^- зс 00€ 

The rails at the points of observation should be kept 
damp with a thick mixture of fine mud and water. 

The subject demands a more systematic investigation than 
has hitherto been given it, and I would suggest that you 
invite all tramway engineers throughout the country to join 
in some concerted method of inquiry during the coming 
winter. 

The. matter is of greater importance to municipal bodies 
than is generally recognised. The nerve-racking uproar 
created by the cars when passing over corrugated track is 
‚ Seriously depreciating residential property and reducing its 
rateable value. 

D. Evans. 


 Tramcar Brakes. 


We have always followed the articles which appear in your 
paper from time to time on the subject of tramcar brakes 
with great interest, and with much of what we read we are 
in complete accord. We view your editorial attempts, how- 
ever, to bring about the abolition of hand-operated wheel 
brakes as doomed to failure—at least, until an absolutely 
reliable substitute for the various other forms of braking 
appliances that are now in service, has been discovered. In 
the meantime, we wish to suggest that, until such a 
substitute has been found, you might do much to 
encourage the use of a better hand-brake rigring than is 
fitted to the majority of cars in this country. The 
desirability of such a contrivance is clearly set out by Col. 
Yorke in his report upon the Highgate accident, and is 
generally admitted. 

It may be news to you to hear that a considerable number 
of tramway managers have discovered and are using а 
device which possesses many of the features which he 


esch service ‘at £20. 


recommends. We do not here propose to enter into a long 
dissertation upon the merits of this device (known as the 
Peacock brake) as, during the last 24 years, it has been fitted 
to about 900 cars built in England alone, whilst in the U.S.A. 
it is in use on about 700 electric street railroads. As sole 
makers, however, of the brake in the British Isles, we cannot 
allow certain of your remarks upon the Halifax accident, which 
appear in the current issue of the ELECTRICAL REVIEW, to 
pass unnoticed. mE | 
Tou ask Will the slack never take up?" We reply that 
the first claim for the Peacock brake is that it recovers slack 
chain quickly. One complete turn of the brake handle 
represents a take up” of 4'7 in. of chain when wound in 
the usual way on a spindle of 14 in. diameter: the same 
movement of the handle takes up 6 in. with our smallest 
brake, and more with our larger ones. 

You next refer to “ two or three ratchetings through 90° 
ог во, to put on the pressure.” Owing to our gearing (ratio 


14 to 34) ratcheting becomes rarely necessary, and, what is 


more important, the required pressure may be applied by the 
arm, instead of by the weight of the body. The difference 
in the nicety of control is too obvious to need further 
comment. 

Finally, a word as to the travel of brake chain correspond- 
ing to “just one more notch on the ratchet.” Assuming 
that the ratchet wheel has 24 notches (which, we believe, is 
the maximum number ever used), for every notch the chain 
will move 0°196 in. if wound upon the usual spindle 14 in. 
in diameter, and 0°055 in. if attached to the Peacock drum. 
This: shows a variation in the range of working of nearly 
3:6 to 1 in favour of the Peacock brake, and in the case of 
brake blocks biting insufficiently affords the motorman an 
opportunity of advancing his brake handle slowly and warily, 
with a light pressure, up to a total of three notches, whereas 
one notch (attained by a lurch of the body) might, with the 


ordinary spindle, be too much, and might lock the wheels. 


The Consolidated Accessories Co. 
J. Mc. I. CATER. 


London, E. C., October 28th, 1907. 


[We were aware that the Peacock brake had been largely 
adopted both in America and in this country, and it has been 
described in our pages. Our correspondent should bear in 
mind that we expressly took a purely hypothetical саве," 
which was not supposed to represent the conditions obtaining 


at Halifax.—Eps. E.R.J. 


An Invidious Distinction. 


Please note the enclosed cutting. I beg to state that in 
the first case the wiring was to be carried out by the 
Corporation, in the second case by a private contractor. 

English law would not allow such picking and choosing, 


I should imagine. 
= J.O.B.B.E.R.Y. 


Harrismith, O.R.C., 
October 7th, 1907. 


ELECTRIC LIGHTING. 


The Lighting Committee reported that Mr. Brady had received 
two applications for new setvices, viz.:—(1) Mr. J. 8. Bonham's 
house, and (2) the Harrismith Carriage Works, the former requiring 
250 ft. of cable, and the latter 220 ft. He estimated the cost of 
It was agreed to recommend that the service 
to Mr. Bonham's house be put in. With regard to the second appli- 
cation, in view of the fact that this is a place of business (differing 
from a dwelling house), and that there can be no guarantee that the 
service will be in use permanently, it was agreed to recommend 
that the service be granted on condition that a sum equal to 25 per 
cent. of the total capital cost is deposited by the applicant, this 
deposit to be returned in equal instalments over four years, pro- 
vided the service is in constant use for that period.— Harrismith 
Weekly Chronicle. 


[The asinine propensities of the law—even English law— 
are proverbial, and we are not sure that it could be success- 
fully invoked in such a case as this. All consumers of % 
same class are to be treated alike, but the proviso is capable 
of a wide interpretation ; and the power of imposing a con- 
dition such as that mentioned is generally possessed by muni- 
cipal authorities. As the deposit amounts to only £5, it is 
not а serious consideration.— Eps. E. R.]. 
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Metal-Core Flame Carbons. 


The sender of the letter in your issue of October 11th, 
page 600, may be correct anent the tight fitting of the 
metal core into a separate core hole, as far as his observa- 
tions have been made before the carbons were actually 
used. 

The matter is slightly different when the carbona are 
actually burning in the lamps. 

Zinc, of which such metal cores are generally made, is in 
itself a material the opposite of hard, and very easily loses 
ita small degree of hardness when slightly heated, to which 
heating the cores are exposed whilst the arc lamp is burning, 
so that the curves in the form of which the wire is embedded 
into the separate ‘core hole very easily stretch, and thereby 
the contact between the wire and the sides of the core hole 
сеавев, 

Furthermore, zinc oxidises very easily if air has access to 
it, as is the case when the zinc cores are fixed into separate 
core holes, and all the more if the carbons should at any 
time be exposed to damp storing, in which case the zinc 
. eore would be covered by oxide of zinc and the contact 
between core and carbon interrupted. 

This drawback is effectually avoided if the zinc core 
is directly embedded in the carbon material, so that 
access of air between the core and carbon is perfectly 
obviated. 

The inconvenience caused by fixing the core into separate 
core holes seems to have been observed by the Conradty 
Works also, as they have in many cases prepared their goods 
in the same way as the Planiawerke do—viz., by directly 
embedding the metal core in the carbon material. 


| H. Schuwer. 
London, W.C., October 18th, 1907. 


How Іт was DoneE.—We are indebted to a correspondent 
for a letter on this communication that appeared in our last 
issue. His suggestions will receive consideration.—Eps. 
E.R. | | 


* HANDY POCKET-KNIFE.—The inventor of this device 
is requested to forward his address. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Speed Contreller. 


In fig. 1 we show a new speed controller without automatic 
features, which is being supplied by the Apams MANUFACTUBING 


Fic. 1.—IdBANIC SPEED CONTROLLER. 


Co., LTD., of Bedford, for use in conjunction with electric ‘air 
propellers. It is claimed as a novelty, on account of its com- 
рыш the total diameter being 5 in., and the depth from front 
to 4 in. i 


Portable Electrie Saws. 


MESSRS. PLUTTE, SCHEELE & Co., 18 and 19, Queenhithe, 
London, E.C., are just placing on the market their portable 
electric saws, which are particularised in their small catalogue. 
As is claimed by the makers. and, shown in the accompanying 


illustrations, the saw is drawn throagh the wood, and 


Fic. 2.—Typsp A PORTABLE ELECTRIC Saw. 


there is no necessity for the workman to put his hand 
anywhere near the saw. When the saw is not cutting 
it rests at the back of the table protected by a guard. 
Owing to the fact that the saw is fitted complete with an electric 
motor, starting switch and steel-braided flexible cable, and can be 
wheeled about from one place to another, a very great amount of 
time is saved. It is made in several types for different purposes. 
Fig. 2 represents the type A saw, suitable for cutting boards up 
to 3 in. thick with one cut either crosswise or lengthwise, and to 
take up to 218 in. in width. In cutting crosswise the saw is drawn 


Fic. 3.—Tyrse C PORTABLE ELECTRIC Saw. 


through the wood, which is pressed firmly against a rest at the front 
edge of the table. This arrangement, which has been patented, 
takes very much less power than the ordinary method of pressing 
the work against the saw. For cutting lengthwise, the front rest is 
turned down, and the saw is fixed at the back of the table. The 
wood is then pressed against the saw in the ordinary way. The 
table is drilled so that a wood extension table can be fixed if 
required, 

Type O (shown in fig. 3) is for cutting up large logs and trees as 
they lie in the yard. It can be wheeled and operated on any kind 
of uneven or soft ground, and time and labour are saved through 
trees not having to be handled. After the saw is started by means 
of the switch on the carriage, it is gradually lowered on to the tree 


. by lifting the handles. Each machine is supplied with a special 


saw and 6 B. E. . electric motor. 
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LEGAL. 


J. SBwaRD AND H. W. NIGHTINGALE v. METROPOLITAN ELECTRIC 
Tramways, LTD. 


On Wednesday and Thursday last week, Mr. Justice Watrington in 
the Chancery Division of the High Court, had before him tbis case, 
in which plaintiffs claimed an injunction to restrain the defendants 
from erecting, or permitting to remain erected, certain electric 
standards on the roadway and footpath at Woodbery Grove, 
Finchley, and from trespassing upon the plaintiffs! premises, and 
fot an order to remove the electric standards in question. 

Plaintiffs are at present trustees of the second Birkbeck Permanent 
Benefit Building Society, and being owners of the road Woodbery 
Grove, Finchley, they in November, 1904, granted to the defendants 
the right to lay down certain tramlines along Woodbery Grove, but 
defendants had, without permission of the plaintiffs, erected 
standards and overhead wires for the purpose of their tramways, and 
refused to remove them.  Plaintiffs said that unless the standards 
and overhead wireg were removed their property would be depre- 
ciated, and they would suffer considerable damage. 

Defendants alleged that they were entitled to erect the standards, 
as "tramlines" and all accessories, including standards and over- 
head wires used for the purpose of motive power. It was further 
alleged by the defendants that they would never have executed the 
indenture if they had not believed that the agreement included the 
standards. 

His LonpsHiP held that the defendants were entitled to put up 
the standards and equip the tramway. On the second part of the 
case, he held that Woodbery Grove wasa private road owned by 
the plaintiffs, and that the defendants had been guilty of trespass, 
The trespass was small Не gave plaintiff 208. damages. He gave 
no costs on this part of the case, but he gave the defendants costs 
on the part of the case in which they had succeeded. 


B. E. T. Co. AND Croypon ELECTBIO Tramways. 


Іх the Chancery Division of the High Court on Saturday, Mr. 
Justice Parker heard a petition in the matter of the Croydon and 
District Electric Tramways (Extension) Act, 1903. 

Ма. Е. Tompson said this was a petition by the British Electric 
Traction Co., Ltd., for payment out of Court of moneys in the 
Court under the 85th Section of the Land Clause Act, as the pur- 
chase had been completed, the purchase money paid, and the bonds 
returned. He had an affidavit by the secretary verifying the state- 
menta in the petition. 

His LonpsHrP: Very well. 


WINwICE ASYLUM v. HART ACCUMULATOR Co., LTD. 


THE hearing of this case was commenced before Mr. Edward 
Pollock at the Manchester Assize Courts last July (see Exec. Rkv., 
August 2nd, p. 169). It was a claim by plaintiffs for £1,200 damages 
for breach of contract. The hearing then stood adjourned for 
continuation in London after the Long Vacation, and it was 
accordingly resumed on Tuesday of last week before Mr. Pollock, 
at the Law Courts. 

The case having lasted for about a week, Mr. PorLocx gave 
judgment on Monday. He found that the sum of £220 the defen- 
dants had paid into Court was sufficient to meet the claim, and he 
accordingly gave judgment for the defendant company with costs. 
The plaintiffs would, however, have the costs up to the time of the 
payment of the money into Court. After that date defendants 
would have the costs. : 


Авіхсосвт STRA«MSHIP Co., LTD., v. EASTERN EXTENSION, ÈC., 
TELEGRAPH Co., LTD., AND OTHERS. 


Tals case came before the Court of Appeal, consisting of Lords 
Justices Backley and Kennedy, on Saturday last, on the Appeal of 
the Eastern Extension, Australasia and China Telegraph Co., from 
an order of Mr. Justice Bray in Chambers. 

Mr. BAILHACEE, for the appellants, said the order appealed from 
was one ordering that appellants should pay the plaintiffs the 
coste payable, or to become payable, by the plaintiffs to the 
defendante,the Great Northern Telegraph Оо., Ltd., and ordering 
pan of the costs of the application. The action arose out of a 

ooked cable, and the case had previously come before the Court 
of Appeal on the question of the measure of damages some 
months ago. 

In the course of a speech of some length, CouxsEL submitted 
that the appellants had acted quite reasonably in all they did, and 
= the learned Judge should not have made the order appealed 

om. 

Without calling upon counsel for the respondents, - 

Lord Justice Buckrzv, in delivering judgment, said that this 
was an appeal from an order made by Mr. Justice Bray in 
Chambers, ordering that the defendante, the Eastern Extension 
Co., should pay the plaintiffs the coste payable, or to become 
payable, by the plaintiffs to the defendants, the Great Northern 
Co., and ordering payment of the costs of the application. The 
learned judge was asked to give leave to appeal from that 
order, and he refused it. Leave to appeal had been obtained 
from the Court of Appeal on the ground that the case 
involved a question of principle. The case here was that the 
plaintiffs sued the two companies—the Eastern. Extension Co. 
and the Great Northern Co.—in respect of the loss of an anchor 
by fouling a cable at the bottom of the Yangtee Kiang River, and 


. separate contract to the Eastern. 


that the cable belonged to either of the two companies, the Eastern 
Extension or the Great Northern. The plaintiffs sued on joint 
contract, and also asserted that there was a joint cause of action. 
In both respects they failed, but they succeeded in maintaining & 
Succeeding as against the 
Eastern Extension Co., the learned judge had ordered the Eastern 
Extension to pay the costa incurred and payable by the plaintiffs to 
the Great Northern Co. The Eastern Extension Co. said there was no 
jurisdiction to make that order. In denying that the liability was 
in them, the Eastern Extension Co. had asserted that it was in 
somebody else, and might have been іп the Great Northern Co. 
Not knowing the exact state of the bottom of the river, did the 
plaintiffs act reasonably in joining the two companies as defendants? 
The learned judge had held they did act reasonably, and his order 
with regard to costs was not appealable, and, if it were, that Court 
would not review it. For these reasons, it eeemed to him the 
order was right, and the appeal must be dimissed. 

Lord Justice KENNEDY concurred. 

The appeal was accordingly dismissed, with costa. 


CORPORATION OF WEDNESBURY т. BRITISH ACCUMULATOR Co., LTD. 


MR. JusricE Рниллмове and Mr. Justice Walton, sitting as a 
Divisional Court in the King’s Bench Division, had this case before 
them on Saturday, October 2Uth, by way of an appeal from the 
decision of Mr. Justice Lawrence in Chambers in the matter of the 
appointment of an arbitrator. 

Mr. Shearman, K. C., and Mr. Earnest Charles appeared for the 
appellants, the British Accumulator Co., Ltd., and the respondent 
Corporation was represented by Mr. Hansell. 

The appellants asked their Lordships to reverse the order of Mr. 
Justice Lawrence, and to restore the order of Master Archibald, 
which was in their favour. The Corporation, it seemed, had 
entered into an agreement with a gentleman called Kramer, who 
traded as the British Accumulator Co. His business was subse- 
quently carried on by a limited company, and the question arose 
as to whether they were bound to go to arbitration under the arbi- 
tration clause of the original agreement between Kramer aud the 
Corporation. 

Mr. HaANSELL maintained that the correspondence showed that 
there had been a novation. | 

MR. SHEARMAN submitted the contrary, and denied that the 
appellants were liable under the contract at all. Their case, he 
said, was that the Corporation charged with an insufficient current, 
and that that was the reason of the wearing out. He deprecated 
the institution of an expensive inquiry by an eminent engineer 
when there were legal points first to be decided, and when such an 
inquiry might not be necessary at all, and he said that the appel- 
lants were quite ready to accept service of a writ. 

Mr. Justice PHILLIMORE said it seemed at first blush that it would 
be better to put the case in the non-jury list in order to obtain a 
decision on the points of law raised. That course would not 
deprive the Corporation of any of their rights, because the action 
could be brought on terms arranged between the parties. 

After some discussion, the case was adjourned till Friday. 


TOWNSEND v. Mayor, &c, OF SWINDON. 


In the Court of Appeal on Monday before Lord Justice Vaughan 
Williams, Sir Gorell Barnes and Mr. Justice Bigham, in this case, 
an application was made by the defendants for a new trial in an 
action tried before Mr. Justice Walton and a special jury, at Bristol. 
The action arose out of an electric tramway accident at Swindon. 
The plaintiff had been a passenger on а tramcar which met with an 
accident, and at the trial the jury awarded him £8,000 damages. 
The case was settled on terms agreed upon, in which it was under- 
stood that the damages had by consent been reduced to £7,200, 
plaintiff to have both the costs of the trial at Bristol and of 
the appeal. 


CERAMIC Со. т. LEO SUNDERLAND & Co. 


Tuts case which came before his Honour Judge Woodfall in the 
Westminster County Court on Thursday and Friday last week, 
raised a question of trade custom. The claim was for making elec- 
trical fittings which required special tools, and & counterclaim was 
made to recover the tools, plaintiffs claiming that they wereentitled 
under a trade custom to charge defendants for the tools, but to 
retain possession of them. | 

Counsel for the plaintiffs opened that the parties to tho action 
both carried on business in Victoria Street, Westminster, and there 
was no question as to ability to pay. Both were eminently 
respectable electrical firms, and were fighting a question of trade 
custom. Defendants ordered certain electrical fittings, and in 
order to make them, it was necessary to obtain special tools, for 
which plaintiffs had claimed £12. The order was by letter dated 
November 14th last, in which defendants stated: It is understood 
that you credit cost of tools upon the receipt of further order." 
The order was executed and defendants paid, except the £12 for 
the tools.  Plaintiffa sued for the amount, and defendants had 
admitted the claim and paid £12 into Court, but counterclaimed 
for possession of the tools. 

The case for the defendants was that plaintiffs said these tools 
were necessary for making the caps and porcelain interiors ordered, 
and the price charged for the goods should be reduced by the 
amount charged for the tools, or the tools should be given to the 
defendante when they paid for them. "The price of the tools had 
now been paid into Court, and defendants asked for the delivery, 
therefore, of what they had paid for. 

Evidence was given on behalt of the plaintiffs that it was the 
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custom when giving orders for special taps to ask for special tools. 
The cost of such tools were added to the amount charged for the 
goods, and when the customer had given sufficient orders the cost 
of the tools was deducted. The makiug of these tools was a secret 
trade, and if they were parted with, it would be revealing a trade 
secret. The tools belonged to the customer, but the manufacturer 
of the goods for which they were necessary did not part with them. 
The customer had to pay for them, and when he had given sufficient 
orders he was recouped. 

The JUDGE said it was quite clear what the bargain was between 
the parties, but it had been a little difficult to get hold of it. He 
saw the importance of the case. The contract was in the letter of 
November 14th; that was the basis of the contract, and the matter 
was really simple. He quite appreciated plaintiffs were in a 
position in which they could not let these tools leave their posses- 
sion, because if they did they would part with a trade secret. It 
was clear that defendants contemplated they would never obtain 
possession of the tools, but, on the other hand, it was perfectly 
clear defendants gave their order on the understanding—on the 
agreement—that although they would never have the tools, they 
would bave what they cost to make eventually. The contract was 
on the terms stated in the letter of November 14tb, that they 
should in the future be credited with the cost. The date was not 
fixed. It was to be when there was a further order, and that order 
might be one merely given for the purpose of getting back the cost 
of the tools. When defendants gave that further order, and not 
till then, they would be entitled to be credited with the cost. He was 
quite convinced that the tools were never to become their property, 
but they were to pay for them, and when they had given the 
further order they were to be credited with the value. It was the 
value of the tools that remained the defendants. It was clear 
defendants had to pay the value of the tools until they gave the 
further order, and it was impossible for him to вау defendants 
could have delayed payment of the £12 beyond the date of paying 
for the goods for which the tools were necessary. The money for 
the tools accrued due and payable at the same moment the money 
was due for the goods manufactured. That disposed of the case, 
and by way of observation, he would say that if plaintiffs regarded the 
dealings with reference to these tools as of such paramount. import- 
ance, he could not understand why they were so unbusinesslike as to 
leave it in doubt and diffculty as they did on the correspondence. 
He dismissed the counterclaim with costa. 


BUSINESS NOTES. 


Price Maintenance in Germany.—The Association 
of German Electricity Firms, at a meeting held recently in 
Berlin, announced that the manufacturing works forming this com- 
bination are briskly employed and orders are on band in abundance. 
Notwithstanding this favourable situation there still exists a dis- 
proportion between the cost of production and the realised rale 
prices. Of raw maaerials only copper, which had advanced by 100 
per cent. since 1904, has declined in recent times, but a reduction 
ip the charges for other raw materials and of partly manufactured 
materials has not hitherto been made. The wages and salaries of 
workers and officials also necessitate constantly increasing appro- 
priations. The Association adds that the percentage additions to 
prices of manufactures, which have been recorded in this journal 
during the past two or three years, afford no compensation for the 
higher cost of materials and of wages in the same period, and as a 
consequence the recent decline in copper will not allow of any 
reduction in the percentages added to manufacturing prices in the 
years in question. 


Bennis Stokers.—Among orders recently placed with 
Mrssns. Ер. BENNIS & Co., Lro., for their sprinkling stokers and 
compressed air furnaces are the following :— 

Oswestry Electric Lighting and Power Two stokers and self-cleaning com- 

Co. (per Messrs. E. Bremner, 8mith 


and Bremner, censulting engineers, 
Oswestry). 

Long Eaton Urban District Council Three Bennis new patent coking 

Electricity Works. stokers, with new patent self- 

; cleaning compressed air furnaces, 

together with driving, shafting and 

electric motor, for B. & W. boiler. 


Llangollen and District Electric Light One stoker and self-cleaning com- 
and Power Co. (per Messrs. E. pressed air furnace for dry-back 
Bremner, Smith & Bremner). marine-type boiler. 


Sherardised Conduits.—All conduit installations for 
high voltages—200 volts and upwards—must be electrically con- 
tinuous throughout their entire length and permanently and effici- 
ently connected to the earth in several places. The difficulty with 
enamelled tubing has been the enamel; its removal from the 
point of contact has been the first requirement, and this has 
resulted in the introduction of various methods of cutting through 
the enamel and putting the tube and fittings in electrical contact. 
Ordinary galvanising, whilst avoiding this disadvantage, has many 
drawbacks; incidentally, itclogs the threads, requiring re-screwing, 
and the occurrence of pointe and burrs on the insides of the tubes 
and fittings, and the unsuitability of the coating when bent, as well 
as the impossibility of applying it to close-joint tube owing to the 
unevenness of the tubing, have resulted in its use being effectually 
restricted. E 


diameter Lancashire boiler. 


pressed air furnaces for 8 ft.. 


A new method of galvanising conduits by the Sherardising pro- 
cess has now been introduced which seems to meet all the require- 
ments whilst possessing none of the foregoing disadvantages. The 
resultant coating is always perfectly smooth and of even thickness, 
following the contour of the object treated with most faithful 
exactness, which means tbat screw threads will couple together 
after being galvanised by tbis process without further machining. 
It is also impossible for any roughness to occur on the inside of the 
tubes and fittings, and compared with ordinary galvanising, its 
rust-resisting powers seem much superior, whilst tubing can be bent 
to the smallest radius without affecting the protective value of the 
coating. The Sherardising method is equally applicable to butted or 
socket joint tubes and fittings, in which the continuity is preserved 
absolutely without the necessity for grip nipples or other clamping 
means, 

The cost ів very little more than that of the enamelled tubes, and 
the system certainly calls for careful consideration on the part of 
engineers and contractors who are interested in the perfecting of 
installation methods. 


Italian Electrical Enterprise in 1906.— According 
to the Board of Trade Journal, Н.М. Embassy at Rome have 
forwarded a copy of an abstract of notices respecting electrical 
enterprises authorised in Italy in 1906, issued by the Italian 
Ministry of Agriculture, Industry and Commerce, from which it 
appears that 239 plante were authorised during the year, of which 
114 were extensions of installations already existing, and 125 were 
new ones with generating stations of their own. Of the latter, 73 
employ hydraulic motor power, and 52 gas or steam motor power. 

The more important plants, of which special mention is made, 
comprise the following :— 

. In Northern Italy, that of the Società Lombarda, Milan, for the 
conveyance and distribution of about 15,000 kw. in the Provinces 
Sondrio, Como and Milan; and that of the Società delle forze 
motrici dell'Anza, for the conveyance and distribution of about 
7,200 Kw. in the Province of Novara. | 

In Central Italy that of the Societi mineraria ed elettrica del 
Valdarno, for the conveyance and distribution of about 400 Kw. in 
the Provinces of Arezzo, Firenze and Sicira ; that of tbe Società 
della Valnerina, for the working of a calcium carbide factory in the 
neighbourhood of Narni; and that of the Società per Imprese 
Elettriche di Roma, for the conveyance and distribution of about 
6,000 Kw. in the suburban zone north of Rome. 

In Southern Italy that of the firm Zecca, Cauli & Co., for the 
үш and distribution of about 700 kw. in the Province of 
Chieti. 

The following plants are also of importance in respect of the 
quantity of power transmitted and the extent traversed by the 
conducting wires :— 

The conveyance of power from Pont Canavese to Rivarolo by the 
Bocietà Manifattura de Rivarolo and San Giorgio Canavese; that 
from Bard to Carema of the Industria] Electrochemical Society of 
Pont Saint Martin; that of the Swies Federal Railways for the 
electric system between Iselle and Briga; those of the Società 
Conti, from Vigevaro to Pavia and Novara; tbat of the Brescian 
Electric Society from Brescia to Cremona; not to mention the 
plants of the Società Bergamasca, of the Province of 
Bergamo ; of the Societa Officine Elettriche Genovesi, along the 
Riviera di Levante; that of the Società della Cellina, in the 
Provinces of Venice and Padova, and of the Società Marchigiana, 
for electrical firms in the Province of Ancona. 

The abstract, which gives details in the case of each plant, such 
asthe object of the plant, route of conducting wire, system of 
current, tension of line, nature and quantity of motor power, and 
power of electric generators, may be seen at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall Street, 
London, E.C. 


Chinese Pumping Plant.—In bis speech at the 
meeting of the Chinese Engineering and Mining Co., Ltd., on 
28th ult, Mr. W. F. Turner, the chairman, made the following 
remarks concerning the electrical installations, to which we referred 
on page 698 of our last issue:— 

“The electrical pumping and lighting plants at Tongshan and 
Linsi . . . were expected to have been in operation by the 
end of the year 1906, but their completion has been retarded by 
various causes. The installation at Tongshan came into operation 
on April 16th last, and that of Linsi on June 25th last. Bearing 
in mind the magnitude of these two installations, the whole of 
which had to be manufactured in Europe, shipped to Ching Wang 
Tao, transported thence to the mines and erected by Chinese 
labour under the supervision of Europeans, the accomplishment of 
this work within a period of about eighteen months leaves 
little room for dissatisfaction. 'The delays naturally gave rise to 
certain claims against the contractors, but these bave been amicably 
settled, and the amount agreed upon will go in reduction of the 
cost of the plant. The installations are proving entirely satis- 
factory, and, thanks to their operation, our general manager 
estimates that the output for the current year will amount to about 
1,200,000 tons. This, however, will not be the limit of our pro- 
gramme or of our capacity. Weare advised that, as developments 
proceeds, the reserves of coal in the mines promise to prove much 
greater than has hitherto been anticipated.” 


Price Reduction.—Merssrs. W. T. HENLEY’s TELE- 
GRAPH Works Co. Lrp., have issued a circular to the trade 
notifying that, in consequence of the alteration in the price of raw 
materials, their present list prices (dated March, 1907) for rubber- 
covered wires and cables are reduced by 10 per cent., discounts 
remaining as before. The reduction took effeet on October 24th. 


Vol. 61, No, 1,562, Моушмввв 1,1907] THE ELECTRICAL REVIEW. 


125 


Catalogues and Lists—Tur BIRMINOHAM ELEC- 
TBICAL FrrTINGS Co., Baskerville Works, Broad Street, Birmingham. 
—Circular describing, showing, and giving prices of their patent 
interlocked gas and water-tight switchgear. 

Mr. G. Wvursrica, Maschinenfabrik Oerlikon, Oswaldestre 
House, Norfolk Street, Strand, W.C.—Four-page circular (in 
French) describing their small motor switch panels with patent 
interlocking arrangement, suitable for motor work where switchgear 
and fuees should be protected, and where such apparatus are handled 
by uninitiated persons. We are informed that the switeéh-box, 
which is shown in this list, and is claimed to be a compact and neat 
device, is much in favour in industrial circles. 

Тнв BRisTOL Егествіс Sarety Lamp Works, 40, Great Smith 
Street, Westminster, S. W.—Catalogue (30 pages) containing tabu- 
lated particulars of their plain cell " and wood-cased accumulators, 
ignition accumulators, ornamental safety lamps, also lamps for 
factory, gas works, ship, mining, fire brigade, submarine, photo- 
graphie, carriage lighting, and many other branches of service. 
Some interesting lines in novelties for table decorations, stage 
ornaments and scarf pins, are also included, and are followed by 
some lines of dynamos, motors, and charging appliances and sundry 
accessories. ; 

Мв. G. F. VOLLMER, Dacre House, Victoria Street, Westminster, 


S.W.—Pamphlet relating to the Elektra insulating and impreg- — 


nating varnishes supplied by the Internationale Elektra-Lack- 
Werke G.m.b.H., of Bruchsal (Baden), for whom he is the sole 
representative in this country. - 

Tue ELECTRICAL. Co., Lrp., 162, Shaftesbury Avenue, London, 
W.C.—New 16-page publication, in which are shown and priced a 
variety of styles and designs of electric fittings shades in white 
and green-cased opal glass, crystal cut glass, enamelled iron, 
aluminium, and fancy silk. 

MrssaBs. Junius Sax & Co., LTD., 100, Charing Cross Road, 
W.C.—32-pp. price list containing illustrated particulars and 
prices of their electrical motor-car accessories, including batteries, 
battery-charging devices and hand lamps, garage lamps, car lighting 
lamps, testing instruments, ignition devices, and so forth. 

Messrs. WILKINSON, Heywoop & CLARK, LTD., Storer's Wharf, 
Poplar, E.—Leaflet relating to their anti-sulphuric enamels, air- 
drying insulating varnishes, paints, &c. 

THE AuTO-CONTBOLLER AND буптон Co., Simplex Works, 
Vienna Road, Bermondsey, S.E.—A new show-card has been issued 
which forms an attractive advertisement оѓ “ Fluxite” soldering 
paste. Electrical stores and other sellers of the paste can obtain a 
copy on application to the company. 

Messrs, Fark, STADELMANN & Co., LTD. 83-87, Farringdon 


Road, London, E.C.—A number of new circulars have been issued 


for the trade as follows:—P426, “Climax” steel conduits and 
fittings; P412, revised price list of Leclanché batteries; P425, 
prices, &c., of trembling bells of improved medium quality ; P421, 
HV tumbler switches; P424, self-replacing pendulum indicators; 
P432, Codabso electric cord absorber; and .P418, showing 
теа lines of flash lamps, small motors, &c., for the Christmas 
trade. 

MESSRs. JOHNSON & PHILLIPS, LTD., Charlton.—List No. 40, con- 
taining & number of well-executed illustrations, showing interior 
and exterior views of their Magnet-Juno" flame arc lamps, and 
giving descriptive details and prices of same. 

Tak WESTERN ELECTBIO Co., Lrp., Norfolk House, Victoria 
Embankment, W.C.—We have received from this company a very 
neat and handy pocket-book, in which are calendars for 1907 and 
1908, insuranee coupons, and some tabulated data concerning 
electric conductors, which, together with descriptive matter 
55 certain of the firm's manufactures, should be of service 

e user. 


Patent Amendment.—Notice is given of application 
for amendment of patent, No. 23,908 of 1897, for “Improvements 
relating to Railway and like Vehicles,” granted to Edgar 
Peckham. Further particulars appear among our advertisements 
in this issue. 


Martyn’s Patent Watertight Fuse.—We regret that 


some confusion occurred in the lettering of fig. 8, page 681, in our 


last issue. The text should read :—“ The latter are shown in fig. 8, 
passing through two porcelain blocks 4 and в into coned terminals 
о бс nuts, which compress rubber washers с between the 


Trade Announcements, — The LAWRENCE PATENT 
WATER SOFTENER AND STERILISER Co., Lrp., annotince that their 
patent plant and apparatus are now being manufactured at larger 
works in the Midlands, and that their office has been transferred to 
34, Victoria Street, Westminster, S. W. These alterations have been 
made in order to facilitate and extend the manufacture to meet the 
increased demand. We understand that considerable improvements 
(under new patenta) have recently been made in certain types of 
the firm’s apparatus, particularly one by which the sterilisation of 
contaminated water is effected entirely automatically. 

Мв. D. C. Barz, of 40, Brazennose Street, Manchester, has been 
appointed sole agent for the counties of Lancashire and Yorkshire 
for the asbestos woven wire net resistances for controllers, regu- 
lators, electric radiators, and other similar purposes, manufactured 
by Мв. C. SchxIRwIx Dr, of Neuenrade, in Westfalen. 

As from yesterday's date, Меззвѕ. BAXTER & Ca uNTER, of 86, 
Charing Cross Road, W.C., have relinquished the agency of the 
Perfecta Seamless Steel Tube and Conduit Co., they having been 
appointed sole agents for the Овирехрал Conpu!ts Co., of Birming- 
ham (proprietors, Tubes, Ltd.), for Lon ion and the S»uth and East 
Coasts. Mesars. Baxter & Oaunter will hold a very large stock of 


аткы &c., at their Arthur Street warehouse ready for immediate 
elivery. 

Messrs. E. Newman & Co. have opened an electrical business 
at 4, Cranbrook Road, Ilford. | | 

THE PERFECTA SEAMLESS STEEL TUBE AND ConpuiT Co., LTD., 
have opened offices and stores at 64, Victoria Street, Westmineter, 
where large stocks of conduits and accessories will be carried. All 
their London and district conduit business will be done at the above 
address. They are no longer represented by any agent. 

Messrs. W. J. Corse & Co., electrical engineers, Plymouth, 
have removed their business from 53, Union Street, to 45, Union 
Street. 

Tue STIRLING BoinLER Co., Lrp., on 3186 ult. removed their 
head office from Motherwell to 25, Victoria Street, Westminster, 
S. W. Their telegraphic address will be '' Stirlinico, London,” and 
their telephone numbers 559 and 822 Westminster. 


Book Notices.—'* The Patents and Designs Act, 1907.” 
By J. Roberts and H. Fletcher Moulton. London: Butterworth 
and Co. 1907. 48. net. 

“ Electric Power and Traction.” By Е. H. Davies. 
A. Constable & Co., Ltd. 1907. 6s. net. 
India - Rubber and its Manufacture." 
A. Constable & Co., Ltd. 1907. бв. net. 

„Liquid and Gaseous Fuels" Ву V. B. Lewes. 
Constable & Co. 1907. 66. net. 

“ Proell Steam Calculator.” London: John J. Griffin & Sons, 
Ltd. 1907. Price 28. 6d. net (one plate); ^s. net (three plates). 

„Exposé Theorique et Pratique de l'Electricité Industrielle.“ 


London: 
By H. L. Terry. London: 
London: A. 


Ву L. Lacon. Paris: Société d' Editions Techniques. 1907. 
Price 7.50 fr. 
" Michigan College of Mines Year-Book, 1906-7." From the 


College, Houghton, Michigan, U.S.A. 

" Handbuch für den Bau und die Instandhaltung der Ober- 
leitungsaulagen elektrischer Babnen.“ By A. Ertel. Hanover: 
Dr. M. Jánecke. 1907. Price 5 M. ' 

The Metric System.” Ву Е. M. Perkin. London: Whittaker 
and Co. 1907. Price 1s. 6d. net. 

“ Praktische Photometrie.” By Dr. E. Liebenthal. Brunswick: 
F. Vieweg & Sohn. 1907. Price 19 M. 

“ British Standard Specification for Consumers’ Electric Supply 
Meters (motor type).” London: Crosby Lockwood & Son. 1907. 
Price 2s. 6d. net. 

" Memoirs of the College of Science and Engineering, Kyoto 
Imperial University.” Vol. I, No. 3. Kyoto: the University.— 
This number contains, amongst many other original papers, the 
description ok Short Period Magnetographs,” devised by 
Yoshisaburó Kashiwagi; and a paper on the Theory of the Rotary 
Converter,” by Tarô Otake. 

“Bulletin of the Bureau of Standards.” Vol. 
Washington, U. S. A. Government Printing Office. 

* Handbook of Electro-Platiog, Polishing, Lacquering, Burnish- 
ing, Enamelling.” Birmingham: W. Canning & Co. 1907. 

“La Foudre et les Arbres." By Dr. E. Vanderlinden. Brussels: 
Hayez. 1907. | 


III, No. 3. 


Germany.—The Schlesische Accumulatorenwerke Gesell- 
schaft is the name of a new company which has just been formed 
at Kanth, near Breslau, to manufacture accumulators in accordance 
with the patents granted to Herr Max Schneider. 


Australian Tariff.—According to the Electrical Record 
(Australia), a modification may be expected in the new tariff as far as 
electrical machinery is concerned. It appears that Mr. F. W. Clements, 
of the Melbourne and Geelong Electric Lighting and the Adelaide 
Electric Supply Companies, has successfully impressed upon 
the Minister of Customs that electrical machinery, turbines and 
generators should be divided into three divisions, as follows: 
(1) Small articles which could not be made in Australia ; these 
should be admitted free. (2) Larger articles which could not be 
made in Australia ; on these a revenue duty only might be imposed; 
and (3) articles which could be made in Australia; these should 
bear the higher rate of duty. At present the duty for machinerv, 
turbines, &c., is 32} per cent: under the general tariff, and 274 
per cent. on goods which are the produce or manufacture of the 
United Kingdom. 


Dissolutions and Liquidations,—Hanny W. Cox, 
Lrp., 14, Rosebery Avenue, E. C.— This company is winding up 
voluntarily with Mr. A. R. King Farlow, 4, King Street, Cheapside, 
E.C., as liquidator. 

PORTABLE ACCUMULATORS, LTp.—Creditors must send particulars 
of their debts, &c., to the liquidator, Mr. C. L. Waltner, 28, Sheen 
Park, Richmond, by November 12th. A meeting will be held on 
November 26th, at 119, Victoria Street, S.W., to hear an account of 
the winding up. 

W. R. Ѕүкиз INTERLOCKING SIGNAL Co., Ltp.—A meeting is to 
be held at 26, Voltaire Road, Clapham, on November 29th, to hear 
an account of the winding up from the liquidators, Messrs. W. Ives 
and W. R. Sykes, jan. 

CHELMSFORD ELECTRIC Licatina Co., Lrp.—This company is 
winding up voluntarily. 

Totnes ELECTRICITY SuPPLY Co., Lrp.—This company is winding 
up voluntarily, with the directors as liquidators. 

FURNACR Free BRICK Co., Lrp.—Creditors must send particulars 
of their debis, &с., to Mr. Asa Smith, 111, Beeches Terrace, 
Keighley, the liquidator, by November 15th. 

RossBNDALE BELTING Co., Lro.—The first meetings of creditors 
and contributories are to ba held on Novembar 13th, at Manchester 
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Bankruptcy Proceedings.—A. Matson.—At Stockton- 
on-Tees Bankruptcy Court on October 23rd, Andrew Matson, elec- 
trical engineer, Hardwick Terrace, Stockton, was examined on 
accounts showing liabilities amounting to £212, and a deficiency of 
£148. Debtor stated that he commenced business 18 months ago 
with a capital of £20, which was borrowed. He had never been 
solvent since he commenced, and he attributed his failure to 
having to commence business with borrowed capital, keen com- 
petition, and losses or contracts, through underestimating on 
account of inexperience. The examination was adjourned until 
October 30th. 


Charge of Stealing.—At the County of London 
Sessions last week, Francis Millward, 32, an engineer, was 
sentenced to seven months’ imprisonment in the second division 
for stealing metal fittings and electric cable from the County of 
London Electric Supply Co., Ltd. А fishmonger, named Floyd, 
was sentenced to nine months’ hard labour for receiving the goods. 


LIGHTING and POWER NOTES. 


Blackpool.—The T.C. has applied for a loan of £5,000 


for cable extensions, &c. 


Bristol.—The Chamber of Commerce has considered the 
regulations drafted by the Home Office in connection with the 
generation, transformation, distribution, and use of electrical 
energy. The President pointed out that these regulations, if they 
became law, would tend to restrict and restrain the use of elec- 
tricity in factories, and he felt that a protest ought to be lodged 
with the Home Office by the Chamber. 


Church.—The U.D.C. has agreed to the suggestion of 
the Accrington Corporation to allow the latter body to apply for 
the necessary provisional order under the Electric Lighting Acts, 
for the supply of electrical energy for lighting and power purposes 
to individual consumers in its area, providing satisfactory terms 
can be arranged. 


Clitheroe.— The town clerk reported to his Council on 
October 18th that he had received a communication from the 
B. of T. respecting the Electric Lighting Order, stating that as 
nothing had been done it devolved upon the Board to determine 
whether the order should be allowed to remain in force any longer. 
The clerk was instructed to write, asking for a 12 months’ 
extension. 


Continental Notes.—ITALVY.— The Hydro-Electrical 
Co., of Milan, has presented a petition to be allowed to use water- 
power from the various tributaries of the Masino River to generate 
5,640 н.р. at a point where a fall of 423 m. is available; also for a 
fall of 708 m., where 2,835 H.. will be available on the Tasso 
Bissolo River. It is farther contemplated to construct a reservoir 
with a capacity of 8,400,000 cubic metres at an elevation of 
2,000 m. above sea level, from which a large supply of power will 
be always available, the discharge finding its way into the 
Tasso Bissolo. 

LoBRAINE.—The electric power plant at the works of the 
Société des Hauts Fourneaux Lorraino Aumetz-La Paix has recently 
been enlarged by the addition of a 1,500-н.р. gas engine and 
dynamo and three 1,500-н.р. steam turbines. At the La Paix 
works of the company, where a 1,500-н.р. gas engine and dynamo 
are already at work, a similar set of 2,000 н.р. is about to be put 
in operation. 

SwRDER.— H. M. Consul at Gothenburg, in a recent report on the 
trade of that port, states that amongst the more important 
resolutions of the T.C. in the past year, was one to erect an elec- 
trical works at a cost of about £320,000. By this resolution, the 
distribution, within the territory of the city, of lighting and power 
will become almost a municipal monopoly, and the electricity 
works will be in the same position as the gas works, tramways 
and waterworks. The department will also undertake the dis- 
tribution of the electric current from the electrical works at 
Trollhattan. 

A company has been granted a concession for 25 years for the 
supply of electricity for lighting and other purposes in Warberg at 
moderate rates, the power being obtained from the Yngeredsfors 
waterfall, situated about 22 miles east of Warberg; a steam power 
reserve will be erected to secure the supply in case of breakdown 
or shortness in the water supply. - 

DussELDoRF.—The municipality has decided to expend £37,500 
on a station for ite tramway system. 


e 
Со. Durham.—The Cleveland and Durham County Electric 
Power Co. has applied to the B. of T. for consent to use overhead 
lines from Port Clarence to Seaton Oarew for the supply of energy 
for lighting. 


Crewe.—A L.G.B. inquiry was held on October 23rd - 


relative to the application of the T.C. for a loan of £3,000 for the 
extension of the electricity works and the erection of a sub- station. 
There was opposition on behalf of residents at Sydney, an ont- 


lying portion of the borough, who, whilst having to pay for public 
lighting, had not a supply of energy for private consumption. The 
inspector (Mr. F. H. Tulloch) suggested that as the undertaking 
was fairly successful, the T.C. might consider the advisability of 
extending the mains to Sydney. 


Cromer.—A L.G.B. inquiry was held on October 23rd 
into the application of the U. D.C. for a loan of £8,000 for E. D. 
purposes, viz., mains connections to houses and meters, £4,600; 
plant extensions, £3,400. There was some opposition on the part 
of ratepayers. 


Ebbw Vale.—Owing to the demand for electric energy 
purchased by the Council from the Ebbw Vale Steel, Iron 


and Coal Co., representations have been made to the vendors for 


а supplementary supply. This has -been refused on some technical 
grounds, and the company has asked the Board of Trade to inter- 
vene in inducing the Council:to furnish particulars of its scheme 
for the disposal of the additional supply. The Board of Trade 
replied tothe effect that the matter in dispute did not appear to be 
one in which it had any authority to intervene. In face of this 
reply, the Council considered it had scored a distinct success, and 
the clerk was instructed to write the company asking what its 
intentions were relative to carrying out the agreement. 


Ф i 

Edinburgh.—The Electric Lighting Committee has 
agreed to recommend the Council to supply energy to the forth- 
coming Scottish National Exhibition at a charge of 2d. per unit, 
with a minimum charge of £1,900. It was estimated that 328,000 
units would be required both for power and lighting, and this is 
calculated to be equal to a charge of between £2,000 and £3,000. 
In connection with the Exhibition the electric light mains will be 
extended from Gorgie and Murrayfield to Saughton. 


Horsham.— The U.D.C. has applied to the L.G.B. for a 
loan of £1,500 for electricity purposes, 


London.— HampstEsap.—The B.C. is to experiment with 
Osram lamps for street lighting. An exhibition is to be held in 
the town hall on November 5th, 6th and 7th next. The estimated 
expenditure on the electricity undertaking for the year ending 
March, 1908, amounts to £8,400, for which amount the L.C.C. will 
be asked to sanction a loan. 

SouTHwaRK.—The engineer has advised that it is necessary to 
extend the Council's generating plant in order to meet the increas- 
ing supply, and that £14,500 would be required to provide new 
plant. The Committee, however, has recommended that no further 
extension of the undertaking be made at present. 


Manchester.—Presiding at the meeting of the Elec- 
tricity Committee on October 25th, Councillor Howarth stated 
that during the five years he had been its chairman, the sales of 
energy had increased from 104 to 474 million unite, while the 
average price charged had fallen from 3:07d. to 1:734. per unit. 


, Taking the last six months as compared with the corresponding half 


of last year, the increase was 7] million unite, or 36 percent. In 
1902 the Committee had a balance of £16,340 in reserve for 
renewals and general contingencies, and it had now risen to 
£164,058. Altogether the department occupies a creditable posi- 
tion, with the possibility of still further expansion. 


Salford.—aA loan of £3,000 for the extension of the E. L. 
mains to Prestwich has been applied for by the T.C. 


South Africa.—The township of Matabele, in East 
Griqualand, has under consideration a water supply scheme to cost 
£14,000. In connection with this it is proposed to utilise the head 
of water which will be available, in a 50-н.р. Pelton wheel, driving 
a generator to supply 380 16-0.р. lamps. The population of the 
place is about 1,000. | 


South Wales.—A meeting of the power users in the 
Eastern and Western Valleys of Monmouthshire was held at 
Newport on Monday, at which it was resolved to form a company 
to carry on the Cwmbran power station of the South Wales Elec- 
trical and Power Distribution Co. The Cwmbran station and mains 
cost £161,000, and some £7,000 additional capital will be required 
to put the concern into working order. 


Stoke-on-Trent.—The T.C. has applied for a loan of 
£9,400 for extending the E.L. cables to Fenton. 


Stourbridge.—The clerk of the U. D. C. has been 
instructed to take such steps as may be necessary to obtain a com- 
pletion of the transfer of the Council's Provisional Electric Light 
Order to the Shropshire and Worcestershire Electric Power Oo., 
and the payment of the consideration undertaken to be paid by the 
transferees. 


Ware.—In reply to a letter asking what steps were being 
taken to give a süpply of energy to the town under the order of 
1905, the North Metropolitan Electric Power Distribution Co. has 
informed the U.D.C. that owing to the stringent conditions of the 
money market it cannot see its way to incur the capital outlay. 


Warrington.—The T.C. has received from the L.G.B. 
sanction to a loan of £3,010 for electricity purposes and for £4,165, 
portion of a former loan, to be utilised for boiler plant extensions. 
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Walthamstow.— In future a charge of £3 per lamp is to 
be made by the Electricity Committee to the public lighting 
account in respect of energy consumed by all new incandescent 
lamps erected, provided they are fitted with tantalum lamps of 
46 с.р. A report by the electrical engineer as to the lighting of the 
Sanatorium and the provision of meters is under consideration. In 
the central library, tantalum lamps are to be substituted for incan- 
descent in the news room, 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The newly-laid section of the Accrington 
electric tramways in Burnley Road was inspected by Lieut.-Col. 
Druitt, of the B. of T. on October 25th. The route was opened to the 
public on Saturday morning. 


Belfast.—At the weekly meeting of the Tramways and 
Electrical Committee, the projected Ligoniel extension came up for 
discussion, and the Commiftee passed a resolution recommending 
the completion of the extension within the two years. A resolution 
was also passed approving of a Bill being brought in the House of 
Commons to confirm the purchase of the Whitewell and Cavehill 
tramway. 


Bradford.—Lieut.-Col. E. Druitt, reporting on the 


accident which occurred on July 21st, states that there was no 
doubt that the brakes were in good order when the car started to 
run away, but that the leading axle broke, and as a result the hand- 
brake was rendered useless, and to a large extent the electric brake 
as well He thinks, however, that had the slipper brake been 
more fully applied at first, the car would not have run away 
through the axle breaking. He is of opinion that for cars on steep 
gradients there should be a mechanical slipper brake that can be 
applied practically instantaneously, as once a car gets out of control 
on & steep gradient it is almost impossible to stop it with the 
brakes now in ordinary use. 


China.—An agreement between the Tientsin City 
Electric Tramway and Lighting Co., Ltd., and the Japanese 
municipal authorities for the extension of the tramway system 
through the Japanese concession has been signed, and the work of 
laying the lines will be proceeded with at once. 


Continental Notes.—ITaLy.—The Administration of 
the Italian State Railways has everything prepared for the imme- 
diate conversion to electric traction of the Milan-Lecco section. 
This will subsequently connect up with the Valtellina system, and 
will be arranged to work on the Ganz system. Before long it is 
intended to try an experiment on the section between Lecco and 
Calolzio, to establish whether the Ganz or Westinghouse system is 
the more suitable. 

Work has been commenced on the electric tramway between 
Salerno, Cava and Pompeii by the Electric Tramway Co., of 
Salerno, which has a capital two million lire, one-half of which is 
paid up. The lengthof line is 30 km., and the towns of Vietri, 
Cava, and otber important places are along the route. 

The project for the Pallanza Fondo Toce Tramway, which has 
been sought by the Commune of Pallanza in order to get connection 
with the St. Gothard and Simplon Railway, has been passed by the 
Council of Public Works, and the concession will be immediately 
granted, the construction being along the public road. 

A company has just been formed in Genoa with the title La 
Societa per la Ferrovia Elettrica Genova-Caselli-Busalla, with the 
object of constructing an electric railway between the places 
named. 

ViENNA-BUDA PESTH RAILWAY.—A telegram from Buda Pesth 
states that Herr Kampe, of Hamburg, and Herr Miller, of the 
Dresden Bank, who apparently represent German interests, have 
just laid before the Ministry of Commerce & new scheme for the 
establishment of an electric railway between Buda Pesth and 
Vienna. The project is to be financed by a banking syndicate, 
and is estimated to involve an expenditure of £10,000,000. It is 
proposed under the scheme to lay down six double tracks vid Gran, 
Komorn and Pressburg, where & connection would be formed with 
the projected electric railway between Pressburg and Vienna. 

MiLAN.—On the 22nd ult. the first part of the high tension, 
16,000-volt cable was laid in the Camp conduits, under the direc- 
tion of Mr. James F. Cummings and Mr. Douglas Wells, 
of Brussels. We understand that this is the first time that high 
tension cable has ever been laid, on the Continent, in conduits. 

Swepen.—In a recent report, Н.М. Vice-Consul at Helsingborg 
states that the first electrically-driven railway in Sweden is now in 
operation carrying goods and passengers by the line Helsingborg- 
Raa-Ramlósa. 


Glasgow.—The Tramways Committee of the T.C. has 
under consideration the question of introducing mechanical haulage 
for street-sweeping machines, instead of horse haulage as at present, 
as the Tramways Department may undertake to sweep all the tram- 
way tracks within the city nightly, by electric power. 


Gloucester.—A special meeting of the City Council was 
held last week to receive the report of the Mayor (Mr. 8. Aitken) 
and Councillor Harland-Bawden, who had been appointed a Special 
Committee to make inquiries whether the Gloucester Light Rail- 
ways could be let on lease on terms beneficial to the city. Last 


year the working of the tramways necessitated а 53d. rate to help 
pay the capital charges, The report of the Committee gave details 
of an offer that had been made by a company to take over the 
light railways on a 20 or 25 years’ lease, and the Committee was of 
opinion that the undertaking might be leased on terms beneficial 
to the ratepayers. The Mayor said if the Council decided to lease, 
the city would be relieved of renewals and the cost of maintenance 
and general up-keep. The citizens would have a service equal to 
that now given, and at the outside the rate to make up interest 
and repayment of loans would not be more than а 1d. in the E, 
as compared with 54d. for the last two years. Dr. Waddy moved 
that the report of the Special Committee be relegated to the new 
Tramways Committee to be elected on November 9th, but that before 
any decision as to leasing is arrived at, a poll of the citizens be 
taken. An amendment was moved that it was in the best interests 
of the ratepayers that the ownership and control of the tramways 
should remain vested in the citizens. This was carried by 19 votes 


to 13. 


Halifax.— As a result of the Coroner's inquest following 
the recent run-away accident on the Sowerby Bridge section of the 
Corporation tramways, the jury returned a verdict with a rider blaming 
the Halifax authorities for sending out a car with different type con- 
trollers at the ends. They also recommended that cars on the route 
in question should have three men in charge,a driver and con- 
ductor to take charge of the running of the car, and a third man to 
collect fares. In the course of the evidence it was shown thata 
loose connection had been found in the controller in use, and that 
the wire had been displaced while current was passing. Owing to 
this the electric brake-power would be insufficient to hold the car 
on the gradient. The car was fitted with two.35-H.P. motors, two 
controllers of different type, wheel, slipper and electric brakes. 
According to the driver, when the car to slip back the power 
went off, he first locked and then released the wheels by the hand- 
brake, then applied the electric and slipper brakes with no effect. 
The current coming on again, he reversed the motors forward and 
then the trolley broke off. Some confusion appeared to have 
existed in the driver’s mind due to there being two types of con- 
troller, but owing to the loose connection, the controller would in 
any case not have acted properly. As to the failure of current, it 
was suggested that a short-circuit caused by the loose wire might 
have brought the circnit-breaker out at the power station, and it 
was stated that during the year October, 1906-October, 1907, the 
switches for the centre of the town came out some 1,300 times, and 
the switch controlling the section where the failure occurred 900 
times. The latter switch was supposed to carry a load of 750 
amperes. 

The Tramways Committee, as a sequel to the above accident, 
has just passed a resolution that the Board of Trade be requested 
to nominate a mechanical engineer and electrical engineer 
to sit together for the purpose of inquiring into and reporting upon 
the structural features of the cars, types of brakes, and the 
working of the same on the Halifax system, and what improve- 
ments, if any, are desirable for ensuring more effectively the 
safety of the travelling public. 


Japan.—4An official charter has been given to the 
Yokohama Electric Railway Co. to construct an electric line from 
Yokohama to Kamakura. 


Live-Rail Accidents, 1904-6.—A Board of Trade 
return giving the number of persons killed and injured on elec- 
trically-equipped milways in this country during 1904-6, and down 
to the end of August this year, through coming into contact with 
"live" rails, has just been issued. In the whole period 16 persons 
were killed and 71 injured. The fatalities included four railway 
servants and 12 trespassers; and. the injured, 40 servants, one 
passenger, five persons on business, and 25 trespassers. The largest 
number of casualties occurred on the North-Eastern system— 
namely, eight killed and 28 injured—the next in order being the 
Lancashire and Yorkshire, with five killed and 19 injured. The 
return for the whole period for the London underground lines is as 
follows :—District, two killed, nine injured; Metropolitan and 
Great Central Joint, one killed, one injured; Metropolitan, six 
injured; Metropolitan and Great Western Joint, two injured ; City 
and South London, Great Northern and City, and Metropolitan and 
District Joint, one injured each. | 


Liverpool. — The City Council on the 23rd ult. 
agreed to & new tramway route in the north-end district. 
Sir Charles Petrie (chairman of the Tramways and Electricity 
Power and Lighting Committee) moved that application be 
made to the B. of T. for a provisional order for the construction of 
a line of tramways from the “Black Bull” vid Walton Vale, 
Sandbills Lane and Derby Road to its junction with Stanley Road, 
and this was agreed to. um 

London. — West HaMPsTEAD. — À serious collision 
occurred at this station between two Metropolitan electric trains 
on Baturday morning last. A thick fog hung over the district, 
&nd through some cause, unascertained at the time of writing, an 
express train was allowed to run into the rear of a stopping train 
standing in the platform. The motor-coach of the moving train 
ploughed through the last vehicle in the stopping train, three 
persons being killed and 12 injured. A B. of T. inquiry was opened 
by Major Pringle on Monday last, into the circumstances of the 
accident. It is noteworthy that this is the first fatal collision 
which has occurred between Metropolitan trains since the railway 
was opened. 

L.C.C.—The B. of T. has intimated that the adoption of the 
proposed G.B. surface-contact system on the Mile End and Bow 
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Road route does not appear to present any serious obstacle in the 
way of future arrangements for through running; presumably the 
Council will now proceed with the reconstruction of the route. 

Four deputations, all in opposition to the proposed tramway 
route from West Norwood to the Crystal Palace and in favour of 
another route, were received last weck by the Highways Com- 
mittee. 

The greater portion of Tuesday's meeting of the L.C.C. was 
devoted to a discussion of the tramway accounts for the financial 
year ended March 31st, 1907. The accounts, which were published 
in these columns two or three weeks ago, show on paper a surplus 
balance of £9,674 for the year. Mr. A. F. Buxton, Chairman of 


the Finance Cómmittee, stated that if 1d. per car-mile was calcu- . 


lated for renewals, that sum had not been provided by a long way, 
and the accounts were not bearing their proper liability. The low 
fares and the renewals fund would, he declared, exhaust any profits 
arising from the tramways for many years to come. Mr. W. 
Thompson, Chairman of the Highways Committee, mentioned that 
it was intended to set aside as much as possible for the renewals 
reserve fund in the future. After further discussion the accounts 
were approved. 

PappINGTON.—]It is stated that the B.C. intends to apply to 
Parliament next Session for powers to extend the Harrow Road 
tramways from the existing terminus at tbe Canal Bridge to the 
junction of the Harrow Road and the Edgware Road. If this 
extension is carried out, it will bringthe passengers almost opposite 
the Edgware Road Station of the Bakerloo tube. 


Manchester.—As a result of the agitation which has 
lately been going on in Manchester respecting the working of the 
tramway system, Councilor Hynes has given notice that at the 
next meeting of the City Council he will move for the appoint- 
ment of a special committee to inquire into and report upon the 
administration and management of the financial and working 
departments of the Tramways Committee. 

The Tramways Committee has given orders for a further 50 of 
the small type of cars to be fitted with top covers. The Com- 
mittee has resolved to proceed by way of provisional order for 
authority to construct the proposed new tramway along Princess 
Road, and to acquire lands from Lord Egerton. 


Middlesex.—At the meeting of the County Council on 
October 24th, the Light Railways Committee brought forward a 
recommendation in favour of the county solicitor being instructed 
to give the necessary Parliamentary notices for a Bill in the next 
session of Parliament, for a tramway from Cricklewood to Harrow 
Road, the Metropolitan Electric Tramways to pay the preliminary 
expenses, which are not to exceed £150. The chairman of the 
Committee (Sir Francis Cory-Wright) withdrew the report and 
recommendation, stating that, owing to obstacles placed in the way 
by other Committees, it would be impossible for the notices to be 
given in time for the ensuing session of Parliament. 


South Lancashire.—We understand that the Lancashire 
United Tramways Co. has just inaugurated a parcel-carrying 
` service on various sections, and appointed numerous collecting 
agents. 


West Ham.—Mr. H. E. Blain, the manager of the Cor- 
poration Tramways, has reported to his committee that 83 per cent. 
of the motormen and conductors in the service of the Council who 
are eligible for benefits under the recently-adopted bonus scheme 
have earned bonuses during the past quarter. 


TELEGRAPH and TELEPHONE NOTES. 


Antwerp.—The Telephone Exchange was completely 
destroyed by fire on Tuesday morning. 


Canada.—As the result of the success of the C. P. R. 
telegraph operators in their agitation for better terms, the 
operators of the Grand Trunk Railway are demanding similar 
benefits, and a strike is threatened. About 800 operators are 
concerned. 


Leeward Islands.— The Colonial Report for 1906-7 
states in regard to the telephone service that there are 161 instru- 
ments and 290 miles of wire in Antigua; 92 instruments and 254 
miles of wire in St. Kitts; and 110 instruments and 325 miles of 
wire in Dominica. Receipts and expenditure in Antigua were 
£787 and £667; in St. Kitts, £419 and £552; and in Dominica, 
£507 and £598 respectively. 


Natal.—The Postmaster-CGeneral of Natal in his annual 
report dated December 31st, 1906, states that the revenue for the 
financial year ending June, 1906, from all classes of telegraphic and 
telephonic business, amounted to £61,686, being an increase of 
£1,502 over the previous year. In addition to this the sum of 
£13,300 represents the value to the various Government depart- 
ments, of services for which no charge was made. The telegraph 
receipts amounted to £6,826; the charges collected hy the Eastern 
‘Telegraph Co. for cables to and from South Africa exceeded £300,000, 
А terms of the Agreement the annual sübsidy was reduced to 
£775. | 
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Photo-Telegraphy.— Recent experimenta with the Korn 
system of transmitting portraits by telegraph have resulted in the 
successful transmission of photographs between Paris and Berlin, a 
distance of about 800 miles. 


Post Office Telephone Charges.—In a letter to the 
Ties of October 29th, a Post Office telephone subscriber complains 
of repeated overcharges on the message-rate system, not only in his 
own case, but in others. While we agree that the message-rate 
system is undoubtedly the right one to adopt, we feel that the fre- 
quent recurrence of complaints such as this will prove a very serious 
deterrent to its introduction—more serious, perhaps, than the 
opposition of the Jarge users. Is it possible that calls which do not 
mature are improperly recorded by the operators ? 


Telegraphic interrupuons and Mepairs:— 


CABLES, Imo. REPAIRED, 
Curaoao-Coro | 
Curacac-La Gus | Closed.. ee ee ee Jan. 14, 1906 ee ee 
Curacao-M 
Tarifa-Tangier е ee oo 


. @e ee e. ee Jan. 18, 1904 .. oe 
Port Arthur-Chifu (Closed) .. ә d .. Mar. 9, 1904.. ae 
Garachioo-Banta Crus .. Só s is . July 14, 1906 .. es 
Las Palmas-Arecife eo eo ee ee ee Aug. 18, 1906 . Ld 
Brest-Dakar ee ee ee ee ee ee July 22, 1907 se ee 
Midway Island-Guam .. és “> ра .. Sept. 22, 1907 ..a Oct. 22 
Pernambuco-Ceara E^ ee sà D" .. Oct. 9, 1 x oe 
Guernsey-Jersey .. Oct. 19, 1907.. 


LARDLINES, 
Puerto-Barrios .. .. eo of „Aug. 9,1909 .. eo 

Telegraphists’ Strike in the U.8. A,—The strike seems 
to ате utterly collapsed ; many of the operators have applied for 
reinstatement, and the president of the union, 8. J. Small, has been 
called upon to resign his office. It is reported that the Postal 
Telegraph Co. favours the organisation of a Postal Telegraph 
Employés’ Association for the benefit of both employers and 
operators. Serious delavs are still reported in the transmission of 
both public and private messages. 


Telephony between Germany and Denmark.— 
A new submarine cable has recently been laid between the German 
island of Fehmern and Laaland, Denmark, representatives of both 
countries and of the Felten and Guilleaume-Lahmeyer works being 
on board the cable steamer during the work of laying. The 
object of the cable is to establish a direct line between Berlin, 
Lubeck and Copenhagen, which has been rendered necessary in 


. consequence of the constantly increasing telephonic traffic between 


Germany and Denmark. It is stated that the new telephone cable 
has a total length of 19:3 nautical miles. The old cable now serves 
for telephony between Hamburg, Berlin and Copenhagen. The 
expenditure on the work has been borne equally by the two 
countries. The cable increases to five the number of German- 
Danish submarine cables for telegraphy and telephony, all of which 
have been laid in the past 30 years. 


West Africa.—Cable communication with the Niger has 
been very unsatisfactory of late. The African Direct Telegraph 
Co. states that the delays were probably due to interruptions in 
communication by the Government landlines. 


Wireless Telegraphy.—The ss. Lituania was recently 
wrecked at Skillinge, near Stockholm, with 864 persons on board ; 
being equipped with the Poulsen apparatus, she was able to open 
communication at once with the Lyngby station of the Amal- 
gamated Radio-Telegraph Co., and to summon assistance. Com- 
munication has been maintained throughout the salvage operations, 
and the system has demonstrated its utility conclusively. 


Wireless Telephony.—Arrangements are in progress 
for equipping a number of British warships with wireless telephone 
apparatus on the Poulsen system, supplied by the Amalgamated 
Radio-Telegraph Co. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ALDERSHOT..- New nursing sisters’ quarters at Cambridge Hospital. Н. B. 
Measures, Director of Barrack Construction, War Office, Pall 
Mall, S. W. 
New secondary school for Hants C. C. 
ALLOA.—New bottle works in Kelliebank district for Geo. Younger & Sons 
brewers. 
ASHTON-IN-MAKERFIELD (Lancs.).—New weaving mill for the Makerfield 
ill Co., Ltd. J. B. & W. Thornley, architects, College 
Chambers, Wigan. 
BARNSLEY.—New Y.M.C.A. premises, with three shops, in Eldon Street. 
Trustees and committee of the Y. M. C. A. 
(Monk BrettTon)..—New Council School at Smithres for the West 
Riding of Yorks C.C. E. W. Dyson, architect, 10, Regent 
Street, Barnsley. : 
BARRY (GLAN.).— Alterations and additions to Holton Road Council Schools. 
G. A. Birkenhead, architect, Caledonian Chambers, St. Mary 
Street, Cardiff. 
BERKHAMSTEAD.— New church, All Saints, to seat 600. C. H. & N. A. Rew, 
architects, Berkhamstead. 
Bungalow, lodge and residence on Woodcock Hill Estate for Mr. 
Tetley. | 
BINGLEY Oo C new training college for teachers, for th 
BOLTON. —Propored new school for Tonge district. F. Wilkinson, Director of 
;ducütion, Bolton. 
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BOURNEMOUTH (Poxgspown).—New church, St. Andrew (£8,550). J. D. 
Scott & Воп, 2, Dean's Yard, Westminster, S. W., and Chas. T. 
Miles, Bournemouth, architects; Trask & Son, builders, 
Norton, Btoke-under-Ham, Somerset. | 

CAPEL (Sv&sEx).— Alterations to Church of England Schools. W. T. Barlow, 
&rchitect, 4, Queen Street Place, E.C., and Arcade Chambers, 
Bognor. 

CARLISLE.—Important extensions to Holme Head Mills for Ferguson Bros., 
woollen manufacturers. 

(Warwick).—New school and house for Cumberland С.С. Joseph 
Forster, architect. 

CARSHALTON.- Houses (15) on Westmead Estate. Harris & Son, builders. 
CATERHAM.—New Wesleyan Church (£2,500). 
CHICHESTER.—Important alterations at the General Post Office for H.M. 
Office of Works. 
CLECKHEATON.—Extensions at mills in Hunsworth Lane. Wilson Cobbett, 
Id., owners; Howorth & Howorth, architects, Cleckheaton. 
COLCHESTEE (ALREsFORD).—New schools for the Governors of Perin's 
Grammar School. 
COLLYWESTON (NorrHants).—New elementary school, —J. B. Corby & Son, 
architects, 15, All Baints' Place, Stamford. 
COLNE (Lancs.).—Alterations and extensions at Stone Bridge Mill (weaving) 
for Mesars. H. Broughton & Co. 
COMPSTALL.— New premises for Compstall Co-operative Society. Secretary. 
COWDENBEATH (Fire).—Drill Hall. Gillespie & Scott, architects, St. 
Andrew's, Fife. 
CREWE.—Conversion of houses into business premises for Crewe Co-operative 
ey Society, Ltd. G. E. Bolshaw, architect, 2, Mill Street, 
rewe. 
CROYDON.—Publio Baths enlargement (£8,000, lighting £80). 
borough engineer, Town Hall, Croydon. 
(ScUNTHORPE).—New hotel. Tennant & Collins, architects, 
Pontefract. 

(BRopswonTH).—Establishment of colliery village, comprising 1,000 
houses, club, library, and refreshment rooms. Mr. Soutan, 
architect, London. 

DORCHESTER.—New Latrines and alterations to the girl's school. 
architect, South Walks, Dorchester. 

DUNDEE.-- Residences in Blackner's Road, Leven Street. 
House, Dnndee. n 

DUNFERMLINE.— New hall for St. Leonard's Church. 

EAST STONEHOUSE (Drvon).—Electric installation at the Town Hall 
buildings for the U.D.C. С. Н. Trounce, surveyor, Town Hall, 
East Stonehouse. 

EBBW VALE _ (Mon).—Additions to Bethesda Presbyterian Chapel. Н. 
Batten, architect, Dalmeny House, Ebbw Vale. 

EDINBURGH.—Concert hall at Saughton Park. J. D. Gibson, surveyor, 60, 
Frederick Street, Edinburgh. 

ENNISCORTHY (InzLAND).—Reconstruction of Market House Building. P. J. 
Shaw, secretary to the Enniscorthy Urban Technical Instruction 
Committee. 

FRIERN BARNET,—School (£4,888). H. G. Crothall, architect to Middlesex 
Education Department, Guildhall, Westminster. Mattock Bros., 
Wood Green, builders. 

GERRARDS CROSS (Bvcxs.).—Banking premises. London and South-Western 
Banking Co., owners. 

Extensive alterations and additions to Aldbourne Manor. 
White, owner. 

GLASGOW.—New block at Belvidere Hospital. Office of Public Works, City 
Chambers, 64, Cochrane Street, Glasgow. 

GREENOCK.—Importent additions to the Academy. Boston, Menzies & Morton, 

` architecte, Greenock. 

HUDDERSFIELD.—Extensive premises for the Midland Railway Co. C. 
Murgatroyd & Sons, Ltd., builders, Woodbine Works, Idle, 
Bradford. 

ISLEWORTH.—New Roman Catholic Church in Twickenham Road. 

LEAMINGTON SPA (CUBBINGTON).—New club premises for tbe Manchester 
Unity of Oddfellows. F. P. Trepess, architect, 1, Church Street, 
Warwick. 

LEEDS (RouxpHaYy).—New Congregational Church in Shaftesbury Avenue. 
W.H. Beevers, architect, 26, Bond Street, Leeds. 

LEIGH-ON-SEA.—New Baptist Church (£1,700). 

LEWES.—Important extensions at the Workhouse for the B.G. (£1,564). 

LLANELLY.—New Wesleyan Church in Glenalla Road (£2,000). 

LONDON (Hackney, N.E.).—New tramcar shed in Mare Street, for the 
L.C.C. W. E. Riley, architect to the L.C.C., County Hall, 
Bpring Gardens, 8.W. 

(MILLWALL, E..).— Additions to factory in West Ferry Road, of C. & A. 
Morton, provision merchants, &c. 

(MARYLEBONE).—Rebuilding block of property in Seymour Place. 
F. W. Hunt, agent to the Portman Estate, 30, York Place, W. 

& Mellwraith, 


G. F. Carter, 


DONCASTER 


J. Feacy, 
A. Speed, Salisbury 


J. Bell 


(DuLwicH, 8.E.).—House and garage. Muir 
4; Raymond's Buildings, W.C., architects. 
(SorrucATE).—School (£7,847). H. G. Crothall, architect to 
Middlesex Education Department, Guildhall, Westminster ; 

Mattock Bros., Wood Green, builders. 

(Woop GREEN). — School (400 children. W. P. Harding, clerk to 
Urban District Council, Wood Green, N. 

(CAMBERWELL).—Flats upon site of Nos. 41, 49, 43, Camberwell 
Green. W. Н. Woodroffe, 57, Lincoln's Inn Fields, W. C., 
architect. 

(BrockwELL).—Installing electric light in South-Western Hospital 
(£4,000). W. T. Hatch, engineer-in-chief of the Metropolitan 
Asylumns Board, Embankment, E.C. 

(East HAM).—New church in Burgess Road (£2,000). 


(HomMERTON, N.).—Workshop at rear of 1 and 3, Urswick Road for 
W. Silk & Son, 18, High Street, Homerton, builders. 


MANCHESTER.—Large new block at Owen's College. W. A. Peters & Son, 
builders, Rochdale. 
(Gortox).—New Church ‘St. George's." C. K. and T. & Mayor, 
architects, John Dalton Street, Manchester. 


MARGATE.—Hotel and business рее in Northdown Road and Ldbg 


Avenue. Moodey & Chrisfield, architects. 
MONTROSE.—Villa for W. Ross, at the Mall. John Burnett, builder, 
Montrose. | 


MUMBLES (GrAXM.).— Bungalow residence for T. J. Radcliffe. A. Leslie Lewis, 


architect, Rock House, Mumbles. 
NORMANTON. New school for West Riding C.C. 
county architect, County Hall, Wakefield. 
POLLOKSHAWS (N.B.).—Rebuilding Sir John Maxwell School in Bengal 
Street (£12,000). 
PONTEFRACT.—Alterations to Carleton Provided School. J. Vickers- 
Edwards, county architect, County Hall, Wakefield. 
PORTSMOUTH (BovTHsEA).—Rebuilding of business premises. Argyile Hamp- 
shire, Ltd., 41, Castle Road, Southsea, owners. 
таронаи extensions to the tramway offices for the Т.С. 
Borough tramways engineer, Vivash Road, Fratton Grove, 
Portamouth. 
PRESTON .—Building scheme for the Methodists (£12,000), 


J. Vicars-Edwards, 


* 


PUDSEY.—Proposed new Secondary School in Richardshaw Lane for the T. C. 
PURLEY.—New Baptist Lecture Hall (£1,500). 
RAMSGATE.—New General Post Office. 
READING.—Residence, Manor Farm, for the T.C. (£1,150). 
RINGWOOD (HawrTs.).—Mansion on Picket Plain for Lord Lucas. 
ROCHDALE (CasTLETON).—New Corporation Baths (£10,000). 
ROCHESTER (WovurLpHaAM).—Rebuilding Waterman's Arms Hotel. 
Filley, builder, Gundulph Road, Chatham. 
ROYTON (near OLbpHaAM).—New card room and warehouse accommodation for 
the Shiloh Spinning Co. 
RUGBY.—New Sewage Purification Works for the U.D.C. D. G. Macdonald, 
surveyor to the U.D.C., Rugby. 
SABDEN.—New weaving shed (600 looms), 
SALFORD.—New United Methodist Schools and Hall (£4,000). Scott & Fenton, 
builders, Salford. 
Extensive additions to the Royal Hospital (£70,000). 
SHEFFIELD.—Proposed new Methodist Chapel at Chapel-en-le-Frith. 
(PENISTONE).—Additions snd alterations to Langsett Provided 
School for the West Riding C.C. J. Vickers-Edwards, county 
architects, County Hall, Wakefield. 
(PENISTONE).—Extensions to Cubley Brook Brewery. 
architect. 
(THURLSTONE).—New council room, offices, caretaker's house, and 
outbuildings for the U.D.C. J. Wadsworth, clerk to the U.D.C., 
Thurlstone, near Penistone, Sheffield. 
(THORPE SaLviN).—Additions and alterations to Thorpe Salvin 
Provided School. J. Vickers- Edwards, county architect, County 
Hall, Wakefield. 
SHORTLANDS.—New Congregational Mission Hall. 
tects, Clement's Inn, E.C. 
SKETTY (Guam.).—Extensions to St. Paul's Church. 
39, Castle Street, Swansea. 
SKIPTON vow Buble schools. Jas. Hartley, architect, Swadford Chambers, 
ipton. 
SOUTH BANK (Yorks).—New Unionist Club for the South Bank and District 
Unionist Club Building Committee. Fred Walshaw, architect, 
59, Lorne Terrace, South Bank (Yorks); Т. W. Wade, secretary 
of the club. 
SURBITON.—New Special Subjects Centre for Surrey C.C. (£1,260). 
TAMWORTH.—New factory at Bolehall. Thos. Cook & Sons, Ltd., wholesale 
clothing manufacturers, Tamworth, owners. 
TAUNTON.—New post officein North Street. 
TAYPORT ee Snop and dwelling houses for Peebles Bros., merchants, 
undee. 
UPPERMILL (B8AnpLEwonTH).—Conversion of woollen mill into a ring spinning 
| cotton mill. 
W schoolroom at Burlawn in connection with the Wesleyan 
ape . 


E. W. 


J. Allott, 


G. Baines & Bon, archi- 


G. Moxham, architect. 


` WAKEFIELD (Втлхікү FreRRY).—New County Council Schools. J. Lane pon 


architect, Bond 8treet, Dewsbury. 
WALLINGTON (SunnEY).—New Roman Catholic Church. 
WALSALL.—Important extensions to Manor Works, Sandwell Street. 
Birmingham Dental Supply Co., Edmund Street, Birmingham 
owners. 
WHITBY.—Large residence at Eastrow. 
Dowson, architect, Whitby. , 
WIMBLEDON.-Semi-detached houses in Durham Road, Raynes Park. 
опе & Saville, architects, 27, Chancery Lane, London, 


A. Bpencer, Sheffield, owner; T. 


WOLVERHAMPTON (WianTwiIcH).—Tennis temple for Sir A. Hickman, Bart. 
W. P. Lavender, architect, Wolverhampton. 

WOODSEATS.— Additional departments at the Council School to accommodate 
840; also cookery and laundry centre. 


WREXHAM (BryMuo).—Important additions to the Vicarage. Robert Williams, 
builder, High Street, Brymbo. 
Hospital Lighting.—PomtTs WHERE ELECTRICITY 


Gains. — At the fortnightly sitting of the Metropolitan 
Asylums Board on Saturday, the Hospitals Committee reported 
taat the gas mains at the South-Western Hospital were 
defective, and they had considered the question of substituting 
electricity for gas. Dr. Crhiger, the medical superintendent, strongly 
urged lighting by electricity for the following reasons:—(a) It 
would provide a better illumination of the wards, most of which 
are not as well lighted as they should be, and it would at the same 
time provide & favourable opportunity for so arranging the dis- 
positiun of the lighting as to be much more convenient for the 
examinstion and nursing requirements of the patients. (b) It 
would effect a saving on ‘he annual expenditure on lighting. (c) 
It would effect & material reduction of the annual outlay on paint- 
ing and cleaning works. (4) It would be more hygienic and in 
conformity with modern views as to the method of lighting most 
suitable 97 an institution devoted to the treatment of the sick. (e) 
It is more convenient, and attended with a lessened risk from fire. 
On these points the chief engineer stated that at every other insti- 
tution where electric light had been recently installed an economy 
in annual lighting expenditure had resulted, varying from £40 per 
annum at the Western Hospital, to £625 at the Eastern Hospital. 

The engineer had communicated with the South London Electric 
Supply Corporation, Ltd., and bad obtained from them an offer to 
supply electricity to the hospital, which, he stated, was very 
favourable, viz., 2d. per в.о.т. unit for lighting purposes and 14. 

per в.о.т. unit for power, provided that electricity be adopted as 
an illuminant throughout the entire institution and the supply 
derived solely from them, and that all gas fittings be removed. Mr. 

Hatch stated that he felt justified in saying, without hesitation, 

that the managers would benefit financially as well as in other 
respects by accepting this offer, and added that the removal of the 
existing gas fittings did not refer to such fittings as would be 
required for cooking and for emergency burners in wards, on stair- 
cases, &c. The engineer-in-chief’s approximate estimate of the cost 
of the installation of electric light was about £4,000. After very 
carefully considering the whole question, the Committee were 
entirely of opinion that electricity should be substituted for gas as 
the illuminant at the South-Western Hospital. This was agreed to, 

and the matter referred to the Works Committee. 


D Oo Ad 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Altona.—November 15th. The Building Department of 
the town requires tenders for a fixed electrical crane of 8,000 kg. 
capacity. Particulars may be obtained from the Bau-Commission, 
Rathaus II, Room 112, against payment of 1s. 


Australiaa—Sovutu AUSTRALIA. January 8th, 1908. 
One common-battery awitchboard and 3,000 subscribers’ telephoner. 
Commonwealth Office, 72, Victoria Street, S.W. 


MELB5OURNE.— December 17th. Five sections of telephone 
switchboard for Central Telephone Exchange, Victoria.* 


MxELBOURNE.—-80 a.c. flame arc lamps for the City Council. See 
* Official Notices to-day. 


ВвіввлхЕ. — December 16th. 
copper wire for the P.M.G.* 


Port ApELAIDE.— March 11th. Common battery switchboard, 
subscribers’ telephones and protectors.* 


Insulators, iron spindles and 


PERTH.—November 29th. The time for receiving tenders for 
500 dry cells by the Postmaster-General has been extended from 
September 30th to November 29th. | 


PERTR (W. A.). December 16th. Postmaster-General’s Depart- 
ment. 80 accumulators for telegraph purposes; one voltmeter, 
0-300 volts, moving-coil type, circular switchboard pattern, with ter- 
minals at back (similar or equal to Btanley-D'Arsonval pattern); two 
ammeters, 0-10 amperes, moving-coil type, circular switchboard 
pattern, with terminals at back (similar to Stanley-D’Arsonval 
pattern); two knife switches, double-pole change-over, to carry 
10 amperes (similar or equal to Peel switch). 


Вүрхкү, N.8.W.—Meters for the Municipal Council. See “ ОВ. 
cial Notices" to-day. An extension of the Town Hall sub-station, 
estimated to cost £16,000, has been agreed to. 


Caledonian Railway.—November 4th. The company 
invites tenders for electric lighting material and fittings. John 
Fergusson, stores superintendent, St. Rollox, Glasgow. 


Dublin.—November 2nd. Electric lighting of Technical 


Schools in Chatham Row. Specifications, &c. (108. 6d.), from City 


Electrical Engineer, Fleet Street, Dublin. 


Dublin.— November 4th. Three-phase low-pressure 
switchboard for the Dublin Corporation destructor depót. See 
“ Official Notices" October 25th. 


Dublin.— November 11th. Stores for the Dublin United 
Tramways Co. (1896), Ltd. See “Official Notices" October 25th. 


Edinburgh.—November 8th. Junctions and pits for 


tramways extensions for the Corporation. 


Gloucester. — November 9th. Stores for the Light 
Railways Committee. See ''Officia] Notices” October 25th. 


G.W. Railway.—November 19th. Stores for one year. 
See Official Notices October 4th. 


London. November 5th. Electric light installation at 
the Lawn Lane School, Kennington, S. E., for the L. C. C. See 
“ Official Notices October 25th. 


London.—November 11th. Electric fittings, engineers’ 
goods, tramcar fittings, &c., for one year, for the L.C.C. Bee 
“ Offcial Notices” to-day. 


Mexico.—The Belgian Legation has informed the Direc- 
tion Générale du Commerce, at des Consulats, 5, Rue de Louvain, 
of particulars of & concession for works for the reduction of copper 
ore by electricity. Particulars may be obtained from that source 
(E. 1,360) through a Belgian agent. 


New Zealand.—December 11th. The Napier T.C. requires 


tenders for electric tramways, lighting and power supply. Frank 


N. Bower, Town Clerk. 


Portrush.—November 2nd. Lighting installation (elec- 


tricity or gas) for the U.D.C. Specifications at the offices of the 
Council, Town Hall. 


* Specifications at Commercial Intelligence Office, Board of 
Trade, 73, Basinghall Street, E.C. Tender forms at Common: 
wealth Offices, 72, Victoria Street, S.W. 


Sophia.—November 9th. The District Finance Com- 
mission requires tenders for telegraph material for the Servian 
State Railways. 


Spain.— November 7th. The municipal authorities of 
Becerril de Campos (province of Palencia) are inviting tenders for 
the concession for the electric lighting of the town during a period 
of 25 years. Particulars may be obtained from, and tenders are to 
be sent to, El Secretario del Ayuntamiento de Becerril de Campos 
(Palencia). 


MapBiD.—November 11th. The Provincial Government requires 
tenders for supply of electricity for five years to (1) Provincial 
College, College de la Расе, and Maternity Hospital, Est. 
124,700 pesetas; (2) Desamparados College and Hospital, Est. 
64,000 pesetas; (3) San Juan de Dios and San José Hospitals, 
Est. 57,450 pesetas. 


Stepney.—November 11th. Steam and electric gene- 
rating plant, &c., for the Council. See Official Notices" October 
11th. 


Stretford. November 4th. Lighting and traction mains 
for the U. D. C. Messrs. Miller & Wilson, consulting engineers, 19, 
Brazennose Street, Manchester (specification one guinea). 


CLOSED. 


Australia —New SovrH WaLrs.—The 
General has accepted tenders as follows: 


W. T. Henley's Telegraph Works Co.—1 mile paper-insulated cable, 208 
pairs, 121-1. conductors in 220-yd. lengths, at £630 per mile; 3 miles paper- 
insulated cable, 104 pairs, lead-covered, 1211. conductors in 290-yd. lengths, at 
£360 рез mile; 4 miles paper-insulated cable, 52 pairs, lead-covered, 20-1b. con- 
ductors in 220-yd. lengths, at £285 per mile; 5 miles paper-insulated cable, 26 
pairs, lead-covered, 20.1h. conductors in 440-yd. lengths, at £180 per mile; 5 miles 
Peper SUMA Fed cable, lead-covered, 20-10. conductors in 440-yd. lengths, at £135 
per mile. 

British Insulated & Helsby Cables, Ltd.—21 miles paper-insulated cable, 39 
pairs, lead-covered, 90.]b. conductors in 440-yd. lengths, at £242 per mile. 

Union Cable Co.--440 yd. telephone cable, brass sheathed rubber, 208 pairs, at 
£2,068 per mile. 


Postmaster- 


PERTH.— Western Australian Railway Department :— 


India-Rubber, Gutta-Percha and Telegraph Works Co.—1 mile д, vulcanised 
wire, B.A. label, £24 188. 6d. per mile; one dozen lO-uinp. D. P. cut-outs, 18s. 
per dozen. | 

General Electric Co.--500 Robertson lamps, 8 x 220, 108. 6d. per dozen; 
six dozen brass adaptors, 7s. 6d. per dozen; &4 lb. 174 gauge copper wire, 
15. За. per lb. 

Bplatt, Wall & Co.—Vulcanised cable as follows: 3 mile 7/16, £64 per mile; 
150 yd. 3/20, £1 168. ; 230 yd. 3/22, £2 ds. 


Bexley.—The U.D.C. has accepted the tender of the 


General Electric Co. for the supply of a traction generator, at 
£420. 


Bradford.—The tender of the Morley Electrical Engi- 
neering Co., Ltd., Stanningley, has been accepted by the Corporation 
for the supply of а 10-н.р. enclosed type motor, for £48 10s., to be 
used at Bowling Hill, in place of the ordinary tramway motor now 
in use there. 


Burnley.— Last Saturday the Guardians accepted the 


tender of Messrs. Simpson Bros., of Hapton, for £332, for work to 


be carried out at the electric lighting station of the local work- 
house. 


Cape Town.—The tender of Messrs. Koch & Dixie, of 
Cape Town, has been accepted for the wiring of the new head 
offices of the Soutbern Life Insuranee Co., in St. George's Street. 
The estimate for wiring was £330, and for the distribution boards 
£94, making the accepted tender £474. Mr. E. G. Clifford-Jones, 
of Cape Town, is the consulting engineer. 


Dover.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox, Ltd., for the supply of chain grate stokers to 
two boilers at the electricity works, at £450. 


Erith.—The U.D.C. has accepted the tender of the 


Ingersoll Rand Co. for the supply of an electrically-driven air 
compressor at the sewage disposal works, at £606, . 


Huddersfield,—The Corporation has just placed a con- 
tract in the hands of Messrs. Willans & Robinson, Ltd., of Rugby, 
for two 2,500 k. v. A. turbo-alternatore, the plant being 29 81 in 
the early spring of next year, for supplying electric power to 
certain textile mills in the neighbourhood who have decided to 
adopt electric motor driving. In view of the importance of giving 
an uninterrupted supply of energy to these mills, the Corporation 
decided, after inspecting various turbine stations in this country, to 
install the above turbiner, primarily on this ground. 


Wford.—The Public Health Committee of the U. D.C. 
has accepted the tender of the Horsfall Destructor Co., Ltd., for 
the supply of a refuse destructor, at £7,049. 


(Continued on page 735.) 
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TELEPHONE MANUFACTURING AT LIVERPOOL. 


Reapers of the ELECTRICAL REVIEW who perase our Helsby Cables, Ltd, who carry out this class of work at 
monthly statement of exports and imports will not have their branch works in Liverpool. 

failed to notice the large extent to which we draw upon the To indicate the extent of their connection with British 
foreign manufacturer for our telephonic supplies. | 


Fic. l.—THE SWITCHBOARD WIRING SHOP AND STORES 


Rarely less than £20,000 worth of such material finds its : 
way into this country each month, although, given ordinary Fig. 2,— Ium Marx VOIE eee TO INSTRUMENT 
trade conditions, there does not appear to be any reason why 
our home manufacturers should not successfully compete telephone work it is only necessary to mention that they 
with the Continent and America for this trade. have been supplying telephone material to the Nat‘onal 


Fia. 3.—Virw IN THE Press DEPARTMENT. 


7 


That telephone manufacturing in this country is not Telephone Co. for the past 20 уеага, the switch sections 
exactly a. lost art can be gauged from the numerous tele- of the 5,000-line Birmingham exchange of this company 


phone exchanges equipped by the British Insulated and add the London trunk exchange of the British Post Office 
F 


182 


THE ELECTRICAL REVIEW. [VoL 61. No. 1,562, Novzwpza 1, 1907, 


(вее ELECTRICAL REVIEW, February 5th and 12th, 1904) 
being excellent examples of their work. 

The Liverpool works, which are devoted to telephone and 
telegraph work exclusively, have resulted from the develop- 


Еа. 4.—PosT Orricke “Р.В.” TABLE Set CONSTRUCTED IN THE 
LIVERPOOL FACTORY or THE BRITISH INSULATED AND HELSBY 
CABLES, LTD. 


ment of a small branch of the old Telegraph Manufacturing 
Co.’s works at Helsby, where about 100 men were employed 
in the beginning on telegraph instrument work for the postal 
and railway authorities. 

However, within two years of. the opening of this branch, 
orders for telephone apparatus and switchboards were being 
executed for the National Telephone Co., and, indeed, the 
continued growth of this business necessitated the acquire- 
ment of special workshops for this class of work, which were 
opened in February, 1891, in Newton Street, Liverpool. 

Larger premises were built in 1897 near Renshaw Street, 
in the same city, to accommodate some 200 men, but owing 
to increasing business 
and the difficulty in 
extending, these were 
again superseded by 
the present up-to-date 
works, whic were 
erected in June, 1908, 
in Milton Road, Edge 
Lane, on the outskirts 
of Liverpool. The 
site of the new works 
offers every facility to 
a rising industry, as 
it will accommodate 
buildings six times as 
large as those put up; 
moreover, it adjoins 
the railway, and is 
very favourably situ- 
ated in regard to 
labour. 

The buildings at 
present erected are 
steel frame structures, 
of fireproof construc- 
tion, and designed 
to give a maximum 
of light and air to 
‘the employés. The 
main building is a 
two-storied one, and 
covers three sides 
of а rectangle, see 
fig. 2; а further one-story building, shown in fig. 1, is 
utilised for switchboard wiring, and as a stores. Each of the 
four side bays of the main building is 180 ft. long and 
40 ft. wide, and is used for the machining and fitting of the 
innumerable details which are embodied in modern tele- 
phonic and telegraphic apparatus. The office section 
occupies the end of the rectangle. Some 450 men are at 
present employed in the works tbemselves, this, of course, 


excluding the outside gangs engaged in fitting up exchanges, 
&c. | 

The Press department, shown in fig. 3, occupying опе of 
the lower bays, plays perhaps the most important part in the 
factory, and it is astonishing to what degree of accuracy, and 
with what facility, some of the rather intricate parts of the 
modern telephone are turned out here. The equipment 
of English and American tools is of the most modern type, 
and it is necessarily accompanied by a large stock of special 
dies, on which great pains have been bestowed, with a view 
to ensuring perfect work. 

At the time of our visit a large amount of press work in 
connection with the transmitter cases of the new Post Office 
telephone sets (shown in figs. 4 and 5), for which the com- 
pany holds orders from the British Post Office, was in 
evidence. 

One of the neatest operations in connection with the 


Fig 5.—Post Orricg BELL RECEIVER AND ITS COMPONENT 
PARTS. 


primary-battery type of this instrument lies in the making 
of the insulated base, to which the metal case is pressed so 
as to enclose the fibre disk, and at the game time exactly fit 
the transmitter box. 


Fic. 6.— THE Lower TELEPHONE FirTING SRO. 


As showing the large extent to which accurate stamping 
may facilitate this class of work, it is interesting to record 
that of the 40 pieces in the above table set, all but two 
are stamped; and that possibly over a million stampings 
are required in any fair-sized telephone exchange. Beyond 
the press shop is situated a general machine shop with an 
equipment of capstan lathes, milling, drilling and automatic 
screw machines. 
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This shop, shown in fig. 8, deals largely with the 
innumerable details in steel, brass and ebonite, which can 
be treated as repetition work (including up to 80,000 screws 
per day), and which 
go to make up the 
modern telephone 
switchboard. 

On the second 
floor is the tele- 
graph fitting shop, 
fig. 10, with an 
equipment of small 
drills and hand 
lathes. This de- 
partment is not 
entirely devoted to 
telegraph work, but 
large numbers of 
Helsby relays, 
Vyle's  polarised 
sounders, double- 
current keys, and 
suchlike work were 
being dealt with at 
the time of our visit, 
in addition to some - 
specialities in the 
way of magnetos 
and exploders. 

The upper floor of the other arm of the building is largely 
devoted to a telephone fitting-up shop, and it is provided 
with an equipment of engraving machines, drills and small 
lathes. The work, of course, is largely composed of 
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Fig. 7.— Past OF THE TESTING AND INSPECTION DEPARTMENT. 


at about 20 volts. In addition to the above work, any special 
telephone power boards required in connection with exchange 
work are constructed in this shop, and at the time of our 
visit such a board 
for the Newport 
trunk exchange of 
the Post Office was 
just completed. 

An annexe of 
this department is 
equipped as an 
electro - depositing 
shop, where the 
bronzing and plat- 
ing of the fittings 
is carried out. Dry- 
ing and enamelling 
ovens аге also 
provided. On the 
lower floor is 
another telephone 
fitting shop (fig. 
6) with its equip- 
ment of instrument 
lathes (some 200 
of which are in 
use in the works), 
sensitive drills, &c., 
and adjacent to it, 
the coil winding department, where some 8,000 coils per 
week are turned out, all tested and accurate to within 1 per 
cent. for telegraph work, and to within 24 per cent. for 
telephone requirements. All the coils are hand wound, as 


Fic. 8.—THEg GENERAL MACHINE SHOP. 


assembling the many relays and other parts turned out by 
the various departments, the engraving of the many index 
numbers, letters, &c., for the identification by the telephone 
operator of the jacks, keys, &c. 

The coils employed are all tested for soundness of insula- 
tion at 230 volts pressure, although only worked normally 


as much as 25 per cent. variation may occur in machine- 
wound coils. 

As previously mentioned, the offices are situated at one 
end of the main building, practically in the centre of the 
works; above them is the testing and inspecting depart- 
ment, a view of which is shown in fig. 7. 
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. This latter department is, of course, а most important 
one, a3 all work, both in progress and complete, is tested 
here, and passed or rejected, as the case may be. 

The main buildings are provided with a system of air 


Fic. 9.—CABLE FORMING IN THE SWITCHBOARD ERECTING DEPARTMENT. 


heating foricold weather, by means of anthracite stoves, five 
of which are in use. 

Electrical driving is employed throughout, some 20 motors, 
mostly of 10 and 20 н.р. each being employed, utilising the 
Liverpool Corporation's electricity supply. 

Lastly, it remains t» mention the switchboard wir- 
ing shop and finished stores, which occupy the detached 
building. 

Here the complete Exchange boards are erected, and the 
intricate wiring connections formed and tested, ready for 
erection in the Exchange. 

We may here add that the boards are nearly all of fire- 
proof construction, 
the company being 
pioneers in this direc- 
tion. 

All the woodwork 
and iron-framing em-. 
ployed in the con- 
struction of the boards 
is supplied from the 
Helsby works, and 
all castings used in 
the other  depart- 
ments are supplied by 
the Prescot works of 


the company. 
The capacity of 
the switchboard fitting 


department is up to 
20 $300-line switch- 
board sections рег 
week, complete with 


their wiring and ready 
for erection in the 
exchange. 


We have, of course, 
only been able to 
roughly indicate to 
our readers an im- 
pression of the works 
and the operations 
carried on. That 
the latter are of а. most’ interesting and effective 
character can almost be gauged from the excellent 
work turned out by the company,: to whose energetic 
manager and engineer at Liverpool, Mr. A. Whalley, we are 


indebted for much of the. information here given. It is, 
perhaps, almost unnecessary to say that Mr. Dane Sinclair, 
the general manager of the company, gives special attention 
to this branch of the company’s business, which thus receives 
the benefit of his experience as engi- 
neer-in-chief of the National Telephone 
Company for many years. 


An Improved Leclanché Cell.— 
Dr. H. Patz, of Passau, bas taken out a 
German patent for a form of Leclanché 
battery in which the electrolyte, com- 
posed of salammoniac or other normal 
salt, is mixed with boric acid or any 
other acid which is not very soluble, 
and which does not easily attack the zinc 
апа manganese peroxide, or with an acid 
ealt of such an acid. The idea of the 
improvement is to increase the durability 
of the contacts and the lifetime of the 
battery. 


The Platinum Market.—Accord- 
ing to the annual report prepared by 
the firm of Gehe & Co., of Dresden, 
upon the chemical market during the 
year 1906, which was published recently 
in the Chemiker Zeitung, the consamp- 
tion of platinum has greatly increased 
during the last few years. It has been 
calculated that the United States of 
America consumes 200 pood; Great 
Britain, 186 pood;* Germany, 132 pood; France, 121 pood; 
and Russia 8 pood of the metal every year, which equals a 
consumption of about 647 pood in five of the most important 
countries that use the metal. It is also reckoned that 35 per cert. 
of the platinum consumed is old material refined a second time, so 
that the five countries mentioned require every year about 419 pood 
of new platinum. The quantity of new metal which is being won 
at the present time by the undertakings engaged in the business is 
only about 300 pood per annum, so that there is a considerable 
deficiency in the quantity available, and this, in former years, has 
led to an exorbitant rise in the already high price. In fact, within 
a short time, the price of platinum has risen from about 19,000 to 
about 28,000 roubles per pood, a similar increase naturally occurring 
in the prices of the different platinum salts. During the autumn 
of the year under review, manufacturers of platinum salts were 


Еа. 10.—ТнЕ TEeLEGRAPH FITTING SHOP. 


unwilling to quote prices, as they varied from day to day.. No 
great alteration ‘in the‘price of platinum itself had taken place by 
the close of 1906, but signs were already apparent that the metal 
had reached its highest price, and would afterwards begin to fall in 
value. | 28 
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CONTRACTS CLOSED. 


(Continued from page 130.) 
London.—L.0.C.—The Highways Committee of the 


L.C.C. recommends, in connection with the proposed tramways 
between Hammersmith and Harlesden, an extension of existing 
contracte with Messre. Dick, Kerr & Co. for overhead electrical 
equipment, with the Western Electric Co. for low-tension cables, 
&c. and with Reid Bros. for the laying of cable ducts. The 
proposed contract is to contain & provision for the payment of a 
reduced price for the copper trolley wire in respect of the overhead 
equipment. The amounts of the contracts are approximately £8,000, 
£5,500 and £12,500 respectively. 

The tender of the Electric Construction Co. has been accepted by 
the L.C.C. for the supply of rheostat grids for the tramways depart- 
ment, for the sum of £630. 


WoorwicH.—The B.C. has accepted the following tenders :— 


Thos. Rowatt & Co.—100 arc lamp globes, £28. 
+ JST. Williams & Sons. To purchase from the Council four loco. type boilers 
at generating station, £300. 
Callender's Cable & Construction Co.—2,000 yd. twin 0:022 armoured service 
: cable, £219. 
Siemens Bros. & Co.—Cable, £239. 
W. T. Henley's Telegraph Works Co.—Cable, £296. 


Manchester.—The Tramways Committee has accepted 
the tender of Hadfield’s Steel Foundry Co., Ltd., Sheffield, for 
special track-work. The Electricity Committee has contracted with 
Messrs. J. Spencer, Ltd., for high and low-pressure piping for the 
new 6, OOO-K w. turbo-generator at Stuart Street station. 


Sheftield.— Messrs. Morrison & Roebuck, of 4, Birley 
Street, Blackpool, have secured the contract for the electric light 
N and electric ventilation at the Royal Hippodrome, 

effie 


Somerhill, Tonbridge.—In our list of tenders for this 
contract (page 696 last week) a printers’ error occurred in the 
figures given for Messrs. Leo Sunderland & Co.'s estimate. That 
firm’s tender was £3,438, but in error it was given by us as £3,490, 
which made it wrongly appear to be higher than those of two other 
tenderers appearing in our list. s 


* 


FORTHCOMING EVENTS. 


Tuesday, November 5th.—At 8 p.m. At Great George Street, Westminster. 
Institution of Civil Engineers. Presidential address by Sir W. 
Matthews. 

Thursday, November 7th.—At 8.15 p.m. At 90, Hanover Square. Röntgen 
Society. Presidential address by Mr. W. Duddell, F. R. S., on 
* The Production of High-Frequency Operations.“ 

Friday, November 8th.—Meeting of the Northampton Institute Engineering 
Society. Debate on ‘The Relative Merits of College and Work- 
shop Training for the Engineer.” 

At 8 p.m. At the Royal College of Science, Imperial Institute Road, 
S. W. Physical Society. Discussion on Mr. Cuinpbell's paper on 
the use of variable mutual inductances; also papers by Mr. L. F. 
Richardson and Dr. J. Morrow. 

Saturday, November 9th.—At 10 n. m. sharp. Institution of Electrical Engineers, 
Students’ Bection. Visit to the Bow Works of the North London 
Railway. Any student wishing to attend should send in his name 
at once to the hon. sec., Mr. W. Bernard Thompson, Ewhurst," 
Hendon, Middlesex. А 

Wednesday, November 18th. At S p.m. St. Bride's Institute, E. C. Association 
of Engineers-in-Charge. Presidential address by Mr. W. II. 
biu оп Economie Considerations on the Manugement of 

ant." 

Thursday, November líth.--At 8 p.m, At the Royal Collece of Science, Dublin. 
Institution of Electrical Engineers (Dublin Local section). First 
meeting of the session. 

At 8 p.m. At the Institution of Civil Engineers. First meeting of the 
session, of Institution of Electrical Engineers. Paper on »The 
Dielectric Strength of Insulating Materials and the Grading of 
Cables,” by A. Russell. | 


NOTES. 


Supplying Oil to Turbines.—In every engine the 
5 or 10 per cent. of frictional loss must be dissipated in the form 
of heat, and this heat is particularly noticeable in enclosed high- 
speed engines, for it is mostly communicated to the oil which is 
forced round all the bearings, and which becomes very liquid as a result 
of the high temperature attained. For tarbines or large installa- 
tions of turbines there is usually a system of oil circulation by 
pump, and Mr. Thos. Franklin in Power remarks that the central 
oil supply and cooling plant is better than the system in which 
each turbine drives its own little pump. He proceeds to describe 
an English plant wherein oil from the bearings first enters storage 
tanks in the oil house basement, whence it is pumped through a 
cooler to the top floor into storage tanks placed there, about 5 per 
cent. of the total oil passing through filters, whence it would 
appear that practically the oil circulates 20 times for once it is 
filtered. The filter consists of a series of divisions in a long tank, 
the oil passing first through a sieve to remove possible large 
particles, thence down a pipe from the lower end of which the oil 
rises up through & stratum of warm water, and upwards through 


wood wool, and so on through five divisions in all, each with a 
warm water bottom filling, and wood wool filters above, the filter 
thickness being diminished successively as the oil pressure is 
reduced by friction. 

Each division holds 6 to 12 in. of water, and in each down pipe . 
for oil is fixed an air-vent pipe rising as high as the original oil 
pressure. 

Some water may be carried forward with the oil, and where 
bearings are water cooled, there is more or less risk of leakage of 
one liquid into the other. The author favours the oil pressure 
being in excess of the water pressure, and would then watch the 
oooling water for signs of oil. Especially where bearings are of 
the self-adjusting so-called spherical order, care must be taken that 
the joints do not leak, and the water connections must be elastic. 
An ordinary gland will leak; the pipe should have a 
soft washer tightened up between its end flange and the 
bearing at the point of entry. A few particulars of oil losses are 
given, with the object of emphasising the need for a general 
system of oil drains from all accessories also, and its suitable 
separation and filtration, all of which seems sound sense when the 
ease is realised with which many gallons of oil may be wasted in a 
power station. 

Except that organic oils are gradually deteriorated by oxidation, 
there seems no reason to believe that oil is injured by use—that 
is to say, it does not become mechanically damaged and less 
capable of acting as a lubricant. Oil should, therefore, all be saved 
and cleaned. We are inclined to think that most of the dirt and 
water would be found to be better got rid of by centrifugal separa- 
tion than by filtration, and that a final filtration might be 
accelerated by the same force less violently applied. Oil filtration 
is purely a mechanical process of separation, and does not call for 
the same slow movement necessary with water, which is supposed 
to be attacked by the film on the surface of the filter in a peculiar 
manner. : 


No Room in Polite Society '—One of опг gas 
contemporaries last week approved the description of the Man- 
chester Gas Exhibition now running, as "an excellent gem in a 
rather poor setting." In an article appearing on the next page, 
arguing in favour of gas and gas engineering being well repre- 
sented at the Franco-British Exhibition, we find the following open 
confession :— 

“ Electrical engineering ranks in polite society as an occupation rt 
for the sons of gentlemen, Who cares anything about the yas 
engineer ?? 

Here, too, is indeed a gem in a rather poor setting! We have, 
of course, had our own ideas on this matter, but to find the Gas 
World voicing them for us—well, how could we expect that! “Gas 
has been practically boycotted . . . . by most of the usual agencies 
for circulating information; and also by many of the official 
organisations for the cultivation of knowledge. When the subject 
of engineering is mentioned in high scientific circles, the gas 
variety is ignored. The platform and the Press agree in leaving 
the gas industry and its followers and services in contemptuous 
obscurity.” How touching are these lamentations. The article is, 
to our mind, made the more amusing by a reference to a gas 
director who recently said that the рав industry in every aspect 
has been sadly overlooked "—presumably because, as stated later, 
he personally “ had no idea there was so much in it." Why did he 
not read a weekly gas journal? Perhaps he remembered that in 
polite society théy read something else. Where is there an elec- 
trical director who has not a pretty intimate knowledge concerning 
the extent and potentialities of the electrical industry ? 


The Speed Regulation of Steam  Engines.— 
This subject, dealt with in the October number of Cussier's 
Magazine, by Mr. S. H. Bennell, at one time filled a larger space 
in technical literature than it does to-day. The application of the 
governor to the steam engine in the days of universal throttling 
was a simple matter. Between the governor and the throttle valve 
was link or lever gear, and it was only requisite to pin a rod into а 
certain hole іп а lever in order to ensure that for a given rise or 
fallof the governor the valve should be closed or opened by the 
proper amount. Ifan engine hunted, then it was known that the 
throttle valve was too much moved by any movement of the 
governor. If, on the contrary, the engine varied too widely from 
its rated speed, then there was insufficient movement of the 
throttle. J ensure that there shall be no hunting, it has been 
laid down ‘us an axiom by a steam engineer that the reply of a 
governor to any variation of engine speed shall be less than would 
be necessary to vary the steam supply sufficiently to bring back the 
engine to normal speed. Obviously this means that an engine 
under a heavy load must run below speed, and under light load it 
must run above speed. A hunting governor tends to effect the 
reverse action. Governor design aims at producing a governor 
which, while allowing the lesser speeds for the greater loads, shall 
minimise the range of speed. The governor is made to stop just 
short of hunting, and to act well within a narrow range it must be 
powerful. There was not much power in the old Watt ball governor, 
but the balls were made heavy. Power must be got by velocity, and 
to enable a high-speed governor to be used, the balls were made light 
but were weighted or spring resisted, and the speed was such as to 
command a considerable degree of energy between two different 


rates of speed. 


All manner of shaft governors bave been devised. These, as is 
well known, consist usually of weights placed on a system of levers 
within the fly-wheel and acting by centrifugal force resisted by 
springs. There is a tendency in such a governor if closely designed 
to hunt, not because of what may be called the position effect of the 
governor for the proper speed of that position, but because of the 

ertia effect due to the movement of the weight when changing ite 


736 


THE ELECTRICAL REVIEW. Vol. 61. No. 1,562, NovmwszR 1, 1907. 


position. This is not a“ true hunting action, but is one that 
may be checked bv a dash-pot. 
reduced by a dash-pot, but it cannot be eliminated. 

In the Rites governor an arm with two heavy end weights lies 
almost across the centre of revolution of the engine sbaft, and, as 
regards centrifugal effect, is opposed by a spring; but the two 
weighted ends have a powerful inertia effect and tend to maintain 
a constant angular velocity when the engine varies its speed, and 
this is utilised to move the valve eccentric. The arm shifts the 
eccentric very promptly, and the Rites governor is claimed to be 
very frce from hunting tendencies. 

We can hardly accept the author's explanation of the revived 
popularity of throttling. It was no new discovery that the throttling 
of steam superheated it. This knowledge is much older than 
the oldest living exponent of the virtues of superheating by: the 
throttle valve,'and no great harm can be done to-day if we say that 
the virtues of throttling seemed to fade away as the builders of 
throttle-controlled engines found satisfactory means of expansion 
governing. 

Naturally, with the Corliss types of gear; no force being necessary 
to vary the cut-off cam, any small governor of small power can be 
employed, and the fly-ball governor is much employed with a 
corrective dash-pot. 

In a fly-wheel governor the gravity effect must be balanced. 
Thus, in the Sweet governor, there is gravitational stability at rest 
or running, and this is a centrifugal shaft governor chiefly useful 
for large work. 

The Rites governor, on the other hand, is not balanced against 
gravity, and has its field in high-speed work, which it has mono- 
polised. It is very simple, has but one moving part, and will 
maintain voltage even with a variation of two-thirds or three- 
fourths of the load in a single second. The gravity effect does not 
appear to be of moment above 200 or more revolutions, below 
which speed the governor begins to bump on the stops. 


Aluminium Price Reduction. — The price of 
aluminium is declining, as was predicted in this journal a few 
months ago as being highly probable, in sympathy with the expan- 
sion of the productive capacity in various parts of the world. For 
the moment the matter apparently mainly affects the continent of 
Europe, where conflicting reports are in circulation. On the one 
thand, it is stated that the price was reduced on October 1st from 3s 

v 2s. per kilogramme or by 331 per cent., whilst on the other, it is 
declared.that large contracts are still being booked at 2s. 94d. per 
kilogramme. It appears, however, the real fact is that the principal 
producers have decided to lower the charge from 3s; to 2«. as from 
January 1st, 1908. No doubt the impending diminution, apart from 
the expanding outpat of aluminium, is prompted by the fall in the 
priceof copper, asthe former metal is becoming increasingly employ ed 
ав a conductor as a substitute for copper iu electrical work. Ав far 
as production is concerned, it is tolerably well known that all the 
existing aluminium producing works have been, or are being, 
enlarged, and that new works are in progress or practically com- 
pleted, so that either in this, or next year, the tonnage of the metal 
placed upon the market will be materially augmented. In the 
United States the Aluminium Co. of America has not only assured 
iteelf of further deposits of bauxite, but has also largely extended 
its works at the Niagara Falls and at the Shawinigan Falls in 
Canada, and in this way the company will be able to double its 
output of the metal. The British Aluminium Co. has 
acquired 20,000 н.р. at Loch Leven, and also water- 


power at Stangfiord, in Norway, and at Orsiéres, in. Switzer- 


land, and two cther companies have been constituted in 
England. The Aluminium Industry Co, of Neubausen, 
in addition to its works at that town, and at Lend in Austria, has 
two works in progress in the Vallais canton, which represent 
18,000 н.р. and 20,000 н.р. respectively, and which are nearly 
ready to begin operations. In France, the Froges and Péchiney 
companies are engaged in extending two large water-power plants, 
and they will thus be enabled to increase their out-turn by 4,000 
tons per annum. In addition to this, the Société d'Electrochemie 
intends to start 4,000 H. P., and the Société des Forces Motrices de 
l'Arve also depends upon the. utilisation of ;12,000 н.р. for the pro- 
duction of aluminium. Besides these, other companies in France are 
reported to be in progress, whilst Italian works near Popoli and 
Bussi are asserted to be nearly at the stage of completion. If due 
consideration is given to all these new works and 
extensions’ it is calculated that, the output of aluminium, 
which amounted to 14,500 tons in 1906—other estimates 
place the proauction at 18,300 tons—will be doubled next 
year and further increased in succeeding years. The calculation 
naturally represents what may be termed “a large order," but, at 
any rate, the out-turn will inevitably be materially augmented, and 
in the circumstances it is easy to understand the determination to 
lower prices next January in order to provide an outlet for the 
expanding production, especially for electrical purposes. The 
reduction from 3s. to 2s., it may be mentioned in corclusion, js not 
the lowest price which has been suggested, as the question of fixing 
1s. 7d. per kilogramme has. already been under consideration in 
France. 


Electrochemical Notes.—ANn ELECTRICAL PROCESS 
FOR THE HEMOvAL OF HAMMER-BCALE.—A paper was read 
at the last meeting of the American Electro-Chemical Society 
held in Philadelphia by Mr. C. J. Reed, of that city, in which 
the author described a process he bad devised for freeing 
from hammer-scale by cathodic reduction. The objects to 
be treated are made cathodes in a bath of dilute sulphuric acid 
baving & vee gravity of 1:20, and containing 27 per cent. of 
strong atid. They.are then submitted to electrolytic action, a 


True] hunting may, it is true, be 


: Bilica. 


current having a cathodic density of 1 to 4 ampere per sq. in. 
being employed at a temperature of 60° C. The result of this 
treatment is atated by the inventor to be not that the oxide of the 
scale is reduced to the metallic condition, but that it is reduced to 
а lower state of oxidation. It then dissolves, and is converted into 
ferrous sulphide, no portion of the original iron article being 
attacked. Mr. Reed claimed that his new process was cbeap, an 
economy of from 50 to 75 cents per ton being attainable in manu- 
facturing conditions compared with the expense of other methods 
of removing the scale. It occupied only a short time, as the thick 
hammer-scale on rolled bars could be removed in two or three 
minutes; and it was applicable to sheet, rod, or wire metal. Mr. 
Reed bas also obtained protection for his process (U.S. Patent, 
No. 855,067, June 4th, 1907). In the patent specification he seems 
to describe a somewhat modified process, in which ferrous sulpbate 
is simultaneously obtained as a by-product. He mentions that the 
anodes consist of lead, round which sulphur itself, pyrites, marcasite, 
or pyrrhotite (magnetic pyrites) is placed to act as a supply of 
sulphur. The el ctrolytic vessel he employs is fitted with a 
diaphragm. The ‘ayer of ferric or ferros; ;erric oxide which com- 
poses the hammer-scale dissolves, is reduced at the cathode, and 
yields ferrous sulpbate. The electrolyte is used until it is hearly 
saturated with sulphate, when it is removed, and allowed to cool 
and crystallise. 

ELECTRICAL REDUCTION OF OxipEs AND BUrLPHIDES.—Mr. Е. M. 
Becket, of Niagara Falls, U. S.A., has taken out sn American 
patent for an electrical smelting process of reducing the oxides of 
such metals as chromium, tungsten, molybdenum and vanadium, 
which is stated to yield thesimple metals or alloys thereof very free 
from carbon or silicon. The process depends on the use of so large 
an excess of silicon, that the whole of the oxygen is converted into 
The reduction takes place in an electric furnace, preferably 
provided with a basic lining. Alloys of the metals mentioned with 
iron or nickel can also be obtained in the same fashion. In another 
patent, Mr. Becket proposes to reduce the sulphides of molybdenum 
and vanadium by identical treatment, the sulphide being preferably 
kept in excess. The by-product is a bisulphide of silicon. 

THE AGEING AND STERILISING OF Liguips.—Herr V. Dorn, of 
Wilmersdorf, near Berlin, has taken out an American patent for a 
process of improving wines and spirits, or of sterilising liquids, 
which depends upon the use of frictional electricity. The experi- 
ments carried out by Herr Dorn have convinced him that, whereas 
dynamic electricity produces no effect or acts prejudicially upon 
such liquids as are in an unstable condition, or have undergone 
some chemical process of decomposition, e y., alcoholic, lactic acid 
or acetic acid fermentation, static. electric.ty, on the other hand, 
produces changes in such liquids within a short period of time 
which resemble the effects ordinarily produced by long-cont ĩnued 
storage. He also finds that it is necessary, if the influence of the 
electrical discharge is to be beneficial, that the liquid under treat- 
ment should be simultaneoüsly exposed to the action of oxygen. 
He has, therefore, designed an apparatus for the artificial ageing 
of spirits. The apparatus consists of an electrical induction 
machine of any known kind, driven by means of a motor, and 
placed in connection with two Leyden jars. The liquid to be 
treated is placed in a cask, through the bunghole of which the two 
electrodes communicating with the electrical machiné are passed. 
The electrodes themselves are enclosed in glass tubes and terminate 
in platinum points, which are bent away from each other within 
the cask in order that the electricity may have to pass through a 
considerable amount of the liquid. Between the two leads а glass 
tube traverses the cork connected with a cylinder and a purifying 
vessel for the supply of a current of pure oxygen. The entry of 
oxygen into the liquid keeps it in constant motion, and as soon as 
the electrical circuit is closed the oxygen is rendered active by 
being partly ozonised and partly ionised. The treatment is claimed 
te age a spirit satisfactorily. A similar employment of static 
electricity is permissible for the destruction of objectionable 
micro-organisms in liquids. TE 

ELECTRO-PLATINe oF SMALL. On:;ECTS.— The “ Gesellschaft fiir 
Metallindustrie,“ of Fröndenberg, has recently patented in Ger- 
many an apparatus for the electro-plating of small objecte, such ag 
pieces of wire and the like, of which the following description may 
be given :— The vessel is a wooden trough containing an electrolyte 
of suitable composition. Above it is arranged a system of six hori- 
zontal rollers round which an endless cloth travels in such a 
direction as to form two V-shaped pockets below the level of the 
liquid. In these pockets the objects which are to receive a deposit 
are placed, and in consequence of the revolution of the cloth they 
are constantly tumbled about within the bath. "The spindles of the 
two submerged rollers round which the cloth runs to form the 
pockets are made the cathodes of the apparatus; while the anodes 
are a pair of metal plates depending from the upper edges of the 
vessel, and curved inwardly so as to surround the pockets on the 
outside and underneath. | 


The Nationalisation of Hydro-Electrieal Installa- 
tions in Italy.— The Italian journal, /7 Sole, for September 7th 
last contains an interesting letter from Engineer Azari—well 
known in connection with his studies in hydraülic and electrical 
work—to the President of the Council of Ministers at Rome, in 
regard to the nationalisation of the hydro-electrical installations 
without the expenditure of capital on the part of the State, point- 
ing out some of the advantages to the nation in so doing. 

Engineer Azari starts his communication by a statement of facts 
as tothe exceptional facilities which exist in Italy for utilising 
water-power for the development of industrial undertakings; many 
of the northern localities appear to be purposely favoured b 
nature with a substitute for coal—of which product Italy is parti- 
eularly barren—and such considerations being coupled with the 
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efficiency and intelligence of the workmen, the best possible con- 
ditions exist for progress in industrial undertakings. At the 
present time the State can, by suitable legislative provisions, 
assist and promote a healthy development of these undertakings, 
whilst securing to itself terms upon which within half a century 
* will become the proprietor of all the hydro-electrical instal- 
ations. 

Under the existing. conditions of the fiscal laws, concegsions are 
granted by Provincial and Common Councils, whereby hydro- 
electrical works are established on private initiative without sufficient 
regard to linking up and organising the separate undertakings, and 
thus—notwithstanding the best intentions of the capitalists and 
scientific men who occupy themselves with these matters—the most 
favourable resulte cannot be attained. 


Already hydro-electrical works bave been established approxi- 


mating 250,000 H.P., and it is comparatively safe to assert that 
within another 10 years this figure will be doubled; to say to what 
dimensions it may grow during tbe next half-century is quite 
impossible. . 

The practical way to arrive at the desired results appears to be by 
granting State concessions on the most favourable terms whereby 
immediate development may not be hindered by taxation prior to 
the time when a revenue is being earned ; the writer would adopt a 
sliding scale for any State charges whereby during, say, the first 
S0 years very low taxes would be levied and some increase made 
perhaps during the following 30 yeare, but his whole point is to 
secure to the State the ultimate ownership of the undertakings at 
the end of 50 or 60 years, and therefore, in fairness to the share- 


holders, every opportunity must be given them to obtain the return 


of their capital with fair interest during the period of the concession, 
whilst the State can afford to wait for the continuous benefits tbat 
will ultimately be derived. 

Not only this, but his scheme will offer work to many of his 
countrymen who at present go abroad to seek employment and 
create by their handicrafts the opportunity fur employment of 
capital abroad instead of at home. S | 

These considerations lead him to assert that, if the law is modified 
to serve the best interests of the nation, a solid foundation will be 
laid that will assure to Italy a rapid transformation of her industrial 


conditions and the first place amongst the manufacturing countries 


of Europe on the most advantageous and economical basis. 


Copper.—Although at the time of writing there is a 
distinct rally in the price of this metal, it would be dangerous to 
predict a continuation of the rise. It is more probable that the 
patient consumer, tired of waiting, has come forward with a few 
orders, and the extremely sensitive market has responded at once. 
If the needs of the cofsumer or consumers are urgent we shall of 
uecersity see a further enbancement of prices. Commenting on the 
recent depressed condition of the market, the Mining Journal gives, 
as the condition which brought about the heavy liquidation, the 
American trade and financial position. Considering the important 
part played by the States as producers, and the extensive organisa- 
tion controlling that production, this must necessarily be so in any 
decided movement. As the same journal expresses it: The 
financial magnates of the United States control a majority of the 
world’s production, and within limits, can make the market what 
they will,” deducing from these and other premises tbat the move- 
meuts of the market are consequently beyond the limits of calcula- 
tion. One can only hope that ultimately a steadiness will be 
introduced into tue market by the rise in importance of the 
Australian output. 

From the Financial Times we gather that the same influences 
which operated to reduce copper prices were responsible for the 
recent “slump” on the New York Exchange. Large holders of 
copper securities, Messrs. Heinze & Co., being compelled to suspend, 
involved the Mercantile Bank, and, while declaring their intention 
to meet all liabilities, effectually frightened the market. 

Under existing circumstances it is becoming very difficult for the 
trade consumer to satisfy the needs of his business. He cannot, 
of course, buy on freak prices, and if he buys on а fall the market 
revives before it has reached ita lowest. If, again, he patiently 
waits till the price has fallen to a phenomenal level, and then 
tentatively places a few orders, the active speculator, ever on the 
watch, so inflates them with his own buying that the price goes up 
at once above anything like bargain rates. The natural sequence 
to all this is for the consumer to become his own mineowner. A 
ring of producers at war with a ring of manufacturers is bad 
economics and bad commerce. 


Co-operative Buying.—In the Jronmonger, “ Bypasser "' 
has some observations to offer on this subject, whicn should 
poesess a certain amount of interest for electrical men as well at 
the present time:—''The question of co-operative buying is one 
of those problems arising out of federated activity which appear to 
defy all satisfactory solution. The principle of co-operative 
purchasing is clearly in harmony with the principle of trade 
federation, yet on the other hand, it appears to be quite opposed 
to that system of free selection which all traders hold should be 
exercised by the general public. Tradesmen do not appreciate the 
public being tied to one particular store, and, following the same 
line of thought, it is clear that manufacturers generally will not 
appreciate associations of ironmongers giving preference to par- 
ticular makers of bardware, as by such action other goods of the 
same class are practically shut out. . And when they are shut out, 
danger commences, for the maker must find а market, and if he 
cannot find it where he would, he may find it in some place which, 
from the ironmonger's point of view, is not desirable. It may be 
perfectly lawfül to buy co-operatively, and it is certainly profitable, 
bat whether, im view of the importance of maintaining good 


relationships with the wholesale trade and the manufacturers, such 
line of action is expedient, is another matter. Looked at in 
another way, it might be argued that collective buying is the thin 
end of the combine” wedge, for if all the ironmongers in a given 
town bought and sold collectively, we should stand at the 
threshold of a fusion of businesees which would destroy the indi- 
viduality of each, and create one mammoth establishment, to the 
great benefit, possibly, of some traders, in the saving of expenses, 
but of doubtful advantage from the publie point of view." 


High-Tension Troubles in a Потій Climate.— 
The Frontino and Bolivia Gold Mining Co., Ltd., of 184, Gresham 
House, have written to their sharenolders as follows :— 

“ Electric Power Plant, Cctober 18/5, 1907.—In view of inquiries 
received from shareholders as to the working of the power plant, 
the directors think it will be of general interest to state that the 
plant is reported by recent advices to be working well, though at a 
reduced voltage. Difficulty was experienced at the start, owing to 
the humidity of the atmosphere at the power station, in running 
the generator at the voltage (5,000) for which it was designed, and 
it ів at present being run at 2,700 volts. Sufficient power for 
present purposes is obtained from the plant working at this 
reduced voltage, and the board are advised that if experience 
should prove it to be desirable to run the generator permanently 
at the reduced voltage, the additional power can be obtained with- 
out much expense by the use of step-up transformers." 


Electricity Supply Showroom at Stepney.—The 
Stepney E. C. is about to open a showroom at its electricity works 


in Whitechapel, and a notice of interest to manufacturers appears 


in our advertisement pages to-day. 


Electric Shock Fatality.—An inquest was held at 
Dunedin in September, concerning the death ot George Shrimpton, 
who was killed at Waipori electrical works. The evidence wss 
practically to the eflect that deceased bad, while he was supposed 
to be otherwise occupied, started, with another employé named 
Clothier, to carry pipes into the switchroom. According to a New 
Zealand paper, deceased had not been instructed to go into tbe 
place at all; on the contrary, he had been warned against doing во. 
He placed a pipe carried by himself on the floor of the room, and 
on turning to Olothier to desist him to lower his pipe, his 
(Shrimpton's) head came in contact with one of the switches, the 
thock killing him instantly. The jury returned a verdict that 
deceased was accidentally killed through coming into contact with 
alive wire, but that no blame was attachable to anyone. They 
recommended that the doors of the main building in future be 
kept locked and the keys kept in the possession of someone in 
authority. 


Late Legal Intelligence.—FRVYER 7. THE HAMMER- 
SMITH BOARD оғ GUABDIANS.—In the King's Bench Division on 
Wednesday, before Mr. Justice Lawrence and a special jury; Mr. 
Walter Jobn Fryer, a mechanical and electrical engineer, trading 
as J. W. Fryer & Co., at Harrow Road, sought to recover from the 
Hammersmith Board of Guardians the sum of £606 188. 4d. for work 
done and materials provided in pursuance of a contract dated July 
15th, 1905. The defendants said the amount claimed was in excess 
of that to which the plaintiff was entitled under the contract. 

Mr. Eldon Bankes, K.C., and Mr. Lewis Thomas appeared for 
the plaintiff, and Mr. Ellis Hill represented the defendants, 

Mr. Bankes, in opening the case, explained that under the con- 
tract the plaintiff agreed to install the electric lighting at the new 
workhouse and infirmary erected by the defendant Board of 
Guardians. In the contract was a provisional sum of £400 for 
extras and special fittings, but at that time no one knew what the 
cost of the extras and special fittings would be, as they were 
to be selected by the Guardians. A number of samples and 
drawings were submitted for the inspection of the Building Com- 
mittee of the (Guardians, and these samples were put 
up in order to show how they would look. These 
consisted of outside standards and electroliers for the 
inside of the building. On each sample the price was marked. At 
a meeting of the Committee on September 19th, certain fittings 
were selected and the work of erecting was at once proceeded with. 
It was found that the total cost came to £682. On May 7th a 
certificate for £700 was given to cover the cust of the extras, but 
there was a disputed item, and the plaintiff agreed that he would 
take £606 upon the £700 certificate. But this amount was not 
paid, as an inquiry was instituted by some indignant ratepayers, 
who criticised the Guardians for their extravagance in connection 
with the building, and it appeared that the Guardians, in order to 
save their skins iu the estimation of the public, wished to save as 
much asthey could. He was sure, however, that the jury would 
not allow them to do so at the expense of a tradesman who had 
done his work well. The original contract was for £5,600, and 
with extras that was brought up to 46, 570, of which sum the 
Guardians had paid £5,900. Тһе mattér was brought by 
the, ratepayers’ agitation to the attention of the Local Govern- 
ment Board, and they refused the Guardians power to borrow 
additional money until they had settled this dispute with 
Mr. Fryer. 

Mr. Fryer, the plaintiff, gave evidence in support of bis case. 
He said the fittings were selected by the Building Committee ot 
the Guardians from tbe priced samples. 

In cross-examination, Witness denied that he gave an under- 
taking that the provisional sum of £400 should not be exceeded. 
The fittings were put in upon the instructions of the engineer to 
the Guardians. | | | | 

In reply to his Lordship, Mt. Bun kes said the wotk hid been 
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done and approved, but the Local Government Board refused to 
sanction any further borrowing to pay for it. 

Mr. Hill said, though the engineer gave a certificate, it was on a 
conditional understanding. 

Witness said that in all there were about 4,000 lights in the 
building. 

Mr. Walter Toy, plaintiff's assistant, said he was at the meeting 
referred to, and no one spoke about the provisional price. 

Mr. Ellis Hill, addressing the jury on behalf of the Guardians, 
said the sanction of the Local Government Board had been 
obtained for the contract, but the price in the contract was only 
£5,641 altogether. Mr. Neighbour, who had been vice-chairman of 
the Building Committee, would give evidence that Mr. Fryer 
represented that the samples which were shown would come 
within the provisional amount of £400. 

Mr. Wm. Neighbour, giving evidence, said that if he bad known 
the price of the fittings in question had been above £400 he would 
not have approved of them. 

Mr. Enright, a member of the engineering firm retained by the 
Guardians, also gave evidence. 

Mr. Hill submitted that in the circumstances the defendants 
ought not to be called upon to pay the amount claimed. 

1 5 jury intimated that they did not desire to hear Mr. Bankes 
reply. 

The jury then found that Mr. Fryer did not represent that the 
extras would not exceed £400, and they also found that he signed 
the contract on the faith of a letter that the sanction of the Local 
Government Board had been obtained. A verdict was feturned for 
the plaintiff for the amount claimed. 

Judgment was given accordingly with costs. 


Electro- Harmonic Concert. — The next concert 
(lad ies“ night) of the Electro- Harmonic Society is to be held at the 
Hol born Restaurant (King's Hall) on Friday next, November 8th, 
at 8 o'clock p.m. The programme will include songs by Mies 
Annie Bartle and Mr. Harold Wilde, and there will be a number 
of selections by the orchestra, amongst them (by desire} Schubert’s 
“Unfinished Symphony.” The other items will include humorous 
sketches by Miss Fanny Wentworth, and imitations of child life 
by Mr. H. M. Helmsley, while Mr. Percival Mackenzie, the art 
humorist, will also entertain. 


Franco-British Exhibition, 1905.—The Manufacturers’ 
Section of the London Chamber of Commerce at its last meeting 
passed a resolution expressing the opinion that British manu- 
facturers and traders should favourably consider the desirability of 
supporting this Exhibition, in view of the probable attendance of 

e numbers of visitors from all parts of the world, and the 
opportunity thereby afforded of making their specialities more 
widely known. 

Mr. Charles Charleton (chairman of the Council and a member 
of the Executive Committee of the Exhibition) explained in detail 
tue organisation of the Exhibition, which he pointed out was not 
competitive, and was intended to afford an opportunity of dis- 
playing the best productions of both countries. He also referred 
to the substantial nature of the guarantee fund, by which the 
financial stability of the enterprise was assured, and to the large 
measure of support already given by manufacturers and traders 
who had decided to participate in the Exhibition. 


Institution and Lecture Notes.— AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEEBS.—On October 11th, in New York, the 
new president, Mr. Henry G. Btott, delivered his inaugural address. 
From a summary printed in the Western Electrician we learn that 
the Institute has now over 5,100 members, of whom 10 per cent. 
are resident in foreign countries. Besides the New York head- 
quarters the Institute has 20 sections and 17 university branches 
located at all great centres of membership. At these sections and 
branches not only are the papers presented at the New York meet- 
ings discussed, but original papers are also presented and discussed. 
They were thus gradually evolving an organisation somewhat similar 
to that of the Stute and Federal Governments, and as the process 
of evolution went on, the constitution might again have to be re- 
adjusted to meet the new conditions. Article I of their Constitution 
referred to the advancement of the theory and practice of electrical 
engineering and of the allied arte and sciences." 

When we look back over our Transactions for the last 10 years, 
we cannot help being struck by the admirable way in which we 
find there recorded almost everything of note which has contributed 
to ‘the advancement of the theory and practice of electrical. 
engineering,' but so rapid has been the evolution of the theory and 
practice of electrical engineering, that the ‘allied arts and 
sciences’ have been to a large extent squeezed out. With every 
new application of electricity comes the demand for men who are 
not only specialists in that particular art, but who at the same 
time are electrical engineers, as, for example, in the applications 
of electricity to electro-chemical procèsses, railways, illumination, 
transmission of power, mining, utilisation of electricity in the 
numberless manufacturing processes, all of them calling for highly 
specialised knowledge in the allied arts. It would, therefore, seem 
as if the time is now ripe for carrying out all the objects mentiuned 
in our Constitution, and the Papers Committee is now endeavouring 
to broaden the scope of the Institute work without allowing their 
efforts to scatter too much. In order to assist in thia work some of 
the committee work has been reorganised. Гог example, the old 
High-tension Transmission Committee, which has done such excellent 
work, now becomes a sub-committee of the Papers Committee, anda 
new sub-committee on railways haa been formed. Additional sub- 
committees will be appointed as necessity seems to require." 

The board of directors has authorised the appointment of a com- 


mittee on education to co-operate with other education committees 
in recommending a syllabus of studies for electrica! engineers at 
American universities. In furtherance of this work a special 
meeting devoted to educational subjects will be held toward the 
end of this year. 

INSTITUTION OF ELECTRICAL ENGINEERS (LEEDS SECTION).—On 
Thursday last week, Mr. @. D. Aspinall Parr read bis inaugural 
address as chairman of the Section. Referring to the training of 
engineers, he remarked on the difficulty experienced by students in 
obtaining admission to works for one year after leaving school, at 
the age of 17, preparatory to entering a technical college, as 
recommended by the Committee which reported on the subject 
last year. Mr. Parr appealed to manufacturers and central 
Station engineers to afford special facilities to young men for 
entering their works in this way, as well as after the completion 
of their college training, in the interests of the electrical engineer- 
ing profession as & whole, co-operating with the heads of depart- 
mente of the colleges, who would gladly furnish particulars as to 
the merits and qualifications of their students. 

NOTTINGHAM GUID oF MECHANICAL AND ELECTRICAL Ёноїн- 
EERS.—This body held its tenth annual meeting at tbe Welbeck 
Hotel, Nottingham, on Tuesday, October 8th. Alderman C. Bennett, 
J.P., was again elected president, and among the vice-presidents 
are Mr. J. Aldworth, city tramway engineer, and Mr. H. Talbot, 
city electrical engineer. The secretary, Mr. F. A. W. Taylor, in 
his report, said that the Guild had made very satisfactory progress, 
and its financial position was particularly sound. At the meeting 
held on October 22nd, a paper on the Manufacture of Pig-iron” 
was read by Mr. J. Crawford. 

University OF Lonpon.—At the annual general meeting of the 
Old Students' Association at University College, Dr. Tempest 
Anderson was elected President of the Association for the year 
1907-8. Mr. George A. Aitken was elected treasurer, and Mr. E. 
Denison Byles, B.Sc., secretary. The annual dinner of the Associa- 
tion will be held on Thursday, December 5th. Dr. Tempest 
Anderson will preside. The new wing that has recently been added 
to the college will be completed by that time, and will be open for 
inspection. Former students of the college who desire to be 
present should communicate with Mr. George A. Aitken, at 42, 
Edwardes Square, Kensington, W. 

ARMSTRONG COLLEGE, NEWwCASTLE-UPON-TYNE. — A series of 
electrical lectures is being delivered at the present time at this 
College. The lecturer is Mr. Е. О. Hunt, A. M. I. E. E., and the 
lectures have been arranged with the Council of the College mainly 
for the benefit of insurance men—members of the Insurance Insti- 
tute of Newcastle-upon-Tyne—for the closer study of electricity 
from the Fire Insurance standpoint. We, understand that the 
lectures are being followed with the greatest possible interest. 


Finsbury Lectures,—On Wednesday, November 13th, 
Prof. S. P. Thompson, F. R. S., will commence a course of віх 
special lectures on ''The Permanent Magnet," at the City and 
Guilds Technical College, Finsbury. Some particulars appear in 
our advertisement pages. 


The British Correspondence School of Electrical 
Engineering.—We have received a syllabus of the courses of 
correspondence education under the above title, of which Mr. 
Frank Brosdben і and Mr. Andrew Stewart are the technical 
directors. They are starting on a modest scale, and do not profess 
to teach everything, but are for the time being specialising in 
courses which, they think, will be of the greatest service to the 
rank and file of the electrical industry. It is thought that there is 
& large body of men who, on account of the nature of their employ- 
ment, cannot attend evening classes in technical schools, nor can 
they afford an expensive course of electrical engineering training, 
but who would be benefited by such a practical course of instruction 
as it is proposed to give them. The directors will specialise in 
practical electrical engineering, and specially oall attention to 
their courses in wiring work and the management of installations, 
and their elementary electrical engineering course, which is suitable 
for apprentices. There would seem to be scope for courses of 
this kind, without clashing with the existing correspondence 
institutions. 


Electrical Engineers (R. E.) Volunteers. — The 
establishment ‘strength of the Electrical Engineers (R. E.) 
Volunteers has been cut down, and as resignations came in the 
vacancies were not filled up. Last year the strength was 750; 
now it is 500. Resignations have been very few in London, but 
some men who live in the country have sent in their papers. The 
winter training will be carried on as in previous years.—Pal/ 


Mall Gazette. 


Carbide of Calcium in Europe.—According to a 
statement issued by the Consortium für Elektrochemische Industrie, 
of Nuremberg, the consumption of carbide of calcium in Germany 
has considerably increased in recent years, and amounted to 
30,000 tons in 1906. The demand was only met in part by German 
works, the remainder of the supplies being obtained from works 
in Switzerland, Austria and the Scandinavian countries. Most of 
the German producers have endeavoured to increase their output, 
but as they nearly all use water power, it has only been possible for 
a few of them materially to augment the production by extending 
the existing plant. A number of the firms have had to seek fresh 
sources of water power, but from the time of obtaining a concession 
to the starting of a new works is a long way, which, as a rule, 
requires a period of from two to three years. The capacity of the 
works coming into consideration for the German market has 
ancreased this year by about 20,000 tons, and new works have also 
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arisen, having an output of 25,000 tons. In the course of next year 
new factories will be brought into operation in Switzerland, 
Norway, Germany, Italy, Austria and France, and these will have 
a total of 60,000 m.r., whilst further extensions are in prospect for 
1909. By that time it will be possible to depend upon such large 
quantities for international markets that instead of a scarcity, there 
should be a superabundance of carbide of calcium. The trade is 
exposed to considerable fluctuations, and, as an instance, it is 
mentioned that the Prussian State railways, which are the largest 
consumers in Germany, with an annual requirement of from 
8,000 tons: to 9,000 tons, will withdraw from the market in the 
course of the next few years. 


Appointment Vacant.—Lecturer in Electrical Engin- 
eering Department of the Glasgow and West of Scotland Technical 
College (£160 to £200). 


Electrical Engineers of the American Iron and 
Steel Industry Organise.—The Western Electrician says that the 
first annual meetiug of the Association of Iron and Steel Electrical 
Engineers was held in Pittsburg on October 11th and 12th. The 
Association, which is the outgrowth of a meeting of electrical engi- 
neers in Pitteburg last spring, has for its object the application of 
electrical machinery and appliances to the iron and steel industry. 
Thirty-three men prominently connected with electrical generating 
plants and equipment departments of a number of large companies 
throughout the country constitute the charter membership. The 
first session of the annual meeting was devoted largely to the 
election of officers, with the following result :—President, James 
Farrington, superintendent of electrical department of La Belle 
Iron Works, Steubenville, Ohio; first vice-president, J. O. Reed, 
electrical engineer of the Pennsylvania Steel Co., Steelton, Pa.; 
second vice-president, G. W. Sturgess, electrical superintendent of 
the Lackawanna Steel Co., Buffalo, N.Y. ; secretary, G. H. Winslow, 
electrical engineer of the National Tube Co., Pitteburg ; treasurer, 
E. W. Yearsley, electrical engineer of the Midvale Steel Co., 
Philadelphia. The initial meeting was very successful, and it is 
planned to hold a number of meetings each year to take up elec- 
trical questions. 


Electricity Works in France.—At tlie beginning of 
this year, says the Electricien, there were in France 1,413 electricity 
works, and only 824 gas works. Of the former, 942 were р.с., 438 
А.С. and the remginder both p.c. and a.c.; 157 supplied one-phase 
only, 20 two-phase, 256 three-phase, and five one-phase and three- 

. No fewer than 831 works relied wholly upon water-power, 
while 169 used water-power supplemented by steam, gas or oil 
engines ; of the remaining 413, 306 used steam, 43 poor gas, 28 gas, 
10 petrol and seven electricity (presumably bulk supply sub-stations), 
the rest having mixed systems. Unfortunately, there are no data 
as to the sizes of the various installations, many of which must be 
very small ones. 


P. & 0. Batti-Wallah's Concert.—This interesting 
Society of P. & O. electricians held its first concert for the current 
season at the Holborn Restaurant on F'riday evening last. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
BLmorBRICAL Ruvinw posted as to their movements. 


Central Station Officials.—Mr. EDWARD SHaw, on 
resigning the position of assistant mains engineer with the York- 
shire Electric Power Co., has been presented by the members of 
the staff with a dressing case and silver cigarette case. 

We understand that Мв. A. A. Dax, A. M. I. C. L., M. I. E. E., the 
borough electrical engineer and general manager of the Bolton 
electricity works and tramways, has been called in by the Wigan 
Corporation to go over their tramway system and electricity 
арыш, and report thereon. 


T. JENKINS, of Н.М. Dockyard, Portsmouth, has been 


appointed shift engineer at the Bridlington Electricity Works. 

The Partick Electricity Works Football Club held & successful 
smoking concert on Friday, October 25th. Mr. R. C. Cressey 
presided, and one the interval, on behalf of the staff assistants 
and workmen in the department, he presented Messrs. Bennet, Black, 
and McDonald, who have recently resigned their positions on the 
clerical staff, with a set of books (nine volumes), lettercase, and 
“Swan” fountain pen, respectively. ` 


General.—Mr. Lronarp W. HOLMES, the London 
partner of Messrs. J. H. Holmes & Co., electrical engineers, of 
Newcastle-on-Tyne, has now returned to business after his severe 
illness, which we mentioned inthis paper last March. Mr. Holmes 
desires to thank his many friends for their kind inquiries regarding 
his progress during his illness and convalescence. | 

Mn. E. S. WoorLARD Moors, Assoc. M. Inst. O. E., who was asso- 
ciated with the Electric Construction Oo., Ltd., for many years as chief 
engineer and as joint manager, has taken offlces at Central House, 
New Street, Birmingham, where he is carrying on business as con- 


sulting engineer. 


Mr. T. A. Nunwiox, who has for many years represented Messrs. 
Dorman & Smith, of Ordsal Electrical Works, Manchester, has now, 
in addition to this work, taken up an agency for Messrs. C. J. 
Thursfield & Co., electrical fittings manufacturers, of Cecil Works, 
Birmingham, and has opened showrooms at Onward Buildings, 207, 
Deansgate, Manchester, for the convenience of Messrs. Thursfield’s 
customers in the north. 


NEW COMPANIES REGISTERED. 


Stearn Electric Lamp Co., Ltd. (95,340).—This company was 
registered on October 91st, with a capital of £4,070 in £10 shares, to carry 
on the business of electrical englneers and contractors, manufacturers 
of and dealers in electric lamps and railway, tramway, electric, magnetic, 
galvanic and other apparatus, &c., and to adopt an agreement for the 
acquisition of the business carried on at Kew Gardens, Surrey, by the 
Zurich Incandescence Lamp Co. (incorporated under the Swiss Limited 
Liability Laws). The tirst subscribers (cach with one share) are:— 
Mrs. E. F. Stuart, 18, Belsize Crescent, N.W.; C. H. Stearn, 25, Kew Gardens 
Road, Kew, electrician ; C. Baly, 140, Harley Street, W., dental surgeon: Major 
А. C. Woodley, V.D., 235, Burrage Road, Plurnstead; D. Carter, Bank House, 
Grantham, gentleman: C. E. Escher, 18, Selnaustrasse, Zurich, electrician ; 
and C. E. G. Stuart, 11, Belsize Crescent, N. W., electrician, No initial public 
issue. The number of directors is not to be less than two or more than 
seven; the first are C. Baly, A. C. Woodley, C. H. Stearn (managing director), 
С. E. Escher, and C. E. G. Stuart; qualification, four shares; remuneration as 
fixed by the company. Registered office, 47, Victoria Street, Westminster. 


Bergtheil & Young, Ltd. (95,405).— This company was 
registered on October 26th, with a capital of £19,000 in £1 shares, to acquire 
the assets and liabilities of Bergtheil & Young, Ltd. (incorporated in 1904), to 
adopt an agreement with the said old company, which is about to wind up 


. voluntarily, and to carry on the business ‘of importers, exporters and manu- 


facturers of and dealers in all kinds of electric, magnetic, galvanic, chemical 
and other machinery, apparatus and appliances and electrical or other 
engineers' requisites, &c. he first subscribers (each with one share) are :—A. 
Bergtheil, 12, Camomile Street, E.C., electrical engineer; E. Bergtheil, 12, 
Camomile Street, E.C., electrical engineer; Б. Smith, 12, Camomile Street, 
E.C., secretary; A. G. Elliott, 12, Camomile Street, E.C., engineer; C. E. W. 
Ogilvie, 18, Essex Street, Strand, W.C., solicitor; A. J. Turnnidge, 18, Essex 
Street, Strand, W.C., shorthand writer; and M. Mohr, 26, Lymington Road, 
N. W., secretary. No initial public issue. The first directors are A. Bergtbeil, 
E. Bergtheil and A. G. Elliott; qualification, £1,000; remuneration as fixed by 
the company. Registered office, 12, Camomile Street, E.C. 


Simplex Gas Engine Starter, Ltd. (95,323).—This company 
was registered on October 19th, with a capital of £5,000 in £1 shares, to acquire, 
deal with &nd turn to account patents for starting gas engines, &nd to carry on 
the business of manufacturers of, and dealers in, starters for gas and other 
engines, electricians, engineers, suppliers of electricity, &c. he first sub- 
scribers (each with one share) аге :—G. Lomas, 18, Blakeney Road, Sheffield, 
engineer; F. H. Jackson, 3, Grasmere Brive, Liscard, iron and steel merchant; 
W. Н. Broad, 18, Princes Road, Liverpool, traveller; Е. Т. P. Deyes, 5, Cook 
Street, Liverpool, chartered accountant; J. A. Galley, 16, Harlech Road, 
Blundellsands, inspector; T. E. Cowley, 18, Staart Road, Waterloo, estate 
agent; and Н. С. Hall, Clyde Villa, Higher Babington, accountant. No initial 
public issue. The number of directors is not to be less than three or more than 
seven; the subscribers are to appoint the first; qualification, £100; remunera- 
tion as fixed by the company. gistered office, 1, Hampden Buildings, 11, 
South Castle Street, Liverpool. 


OFFICIAL RETURNS? OF ELECTRICAL 
COMPANIES. 


Easton Lift Co., Ltd. (81,115).—This company’s annual return, 
made up to July 8rd, was filed on October 1st. The entire capital of £25,000 in 
5,000 A preference, 5,000 “ B” preference, and 15,090 ordinary shares of £1 
each, has been taken up. £10,000 has been paid on the A and B” shares, 
"y i00. A is considered as paid on the ordinary. Mortgages and charges: 

, е 


Brush Electrical Engineering Co., Ltd. (29,533).— This com- 
panys annual return was filed on September 12th, when 105,731 ordinary and 
50,000 preference shares had been taken up out of a nominal capital of 
£660,000 in 180,000 ordinary, and 150,000 preference shares of £2 each. £2 per 
share has been called up on 85,817 ordinary and 78,463 preference, and £228,560 
has been received. £282,902 is considered as paid on 69,914 ordinary and 71,587 
preference. Mortgages and charges: £260,000. 


D. Santoni & Co. (1906), Ltd. (Electrical engineers, London) 

(89,277).—Memoranda of satisfaction in full (a) of debentures dated June 

and 22nd, July Sth and 20th, and August 8rd, 1907, securing £2,750, and 

D а а second debenture dated September 3rd, 1907, securing £830, have been 
ed. 


May-Oatway Fire Appliances, Ltd. (London).—Issue on 
шею serio i 6 рег cens debentures, ЖАЛА кр 5 same date 

secure £6, charged on the company’s un an operty, present 
and future, including uncalled capital No trustees. COTES 


Brentford Electric Supply Co., Ltd. (81,399).— This com- 

ade annual return, made up to January 14th, was filed on September 17th. 

shares have been taken up out of a nominal capital of £1,0.0 in £1 shares. 
No calls have been made. Mortgages &nd charges: Nil. 


Electrolytic Alkali Co., Ltd. (64, 360).— Issue on October 
16th of £400 44 per cent. first mortgage debentures, part of series created July 
9th, 1904, to secure £50,000, charged on the company’s undertaking and pro- 
perty including uncalled capital. Trustees: Liverpool Mortgage Insurance 

á Ltd. Previously issued of same series : £82,700. 


Reed's Electrical Co., Ltd. (93,493).—This company’s 
statutory report, made up to August 20th (filed August 28th), shows 6,607 
shares taken up, out of a nominal capital of £8,000 in £1 shares. 6,600 are 
issued as fully paid. No mortgages or charges registered. 


Chloride Electrical Storage Со., Ltd. (35,389).—This 
company’s annual return was filed on October 8rd, when 62,000 preference, and 
83,950 ordinary shares had been taken up out of a nominal capital of £135,950 in 
£1 shares (62,000 preference, 32,250 ordinary, and 40,000 unclassified). £1 per 
share has been called up on 48,750 preference, and 16,250 ordinary, and £65, 
has been received. £30,250 is considered as paid on 18,250 preference, and 
17,000 ordinary. Mortgages and charges: Nil. 


South American Railway Construction Co., Ltd. (91,734). 
A memorandum of satisfaction in full of a mortgage and debenture dated 
August 29th, 1907, securing £20,000, has been filed, od 
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OITY NOTES. 


Western Telegraph Co.. Ltd. 


Stn JOHN WoLFE Barry, K.C.B. (chairman), presided over the 
68th ordinary general meeting of the above company, held at 
Electra House, E. C., on Wednesday. 

In moving the adoption of the report (see ErEcTBRICAL REVIEW, 
October 25th, page 701), the CHAIRMAN said he thought it would 
prove gratifying. Compared with the corresponding period of 
1906 the message receipts for tbe six months ending June 30th 
last showed an increase of £5,799; the interest on reserve fund 
investments an increase of £4,613, and the increase jn dividends 
on investments in other telegraph companies an increas. of £1,015, 
a total of £11,427. From this had to be deducted а sma: decrease 
of £293 in the interest on deposits, leaving a net increase in revenue 
of £11,132. He regretted, however, that this increase had been 
nearly absorbed by additional working expenses. The London 
expenses had decreased by £80, but those at the stations had in- 
creased by £6.209, largely owing to increased salaries and wages. The 
net increase in the expenses was £10,123. А quarterly interim divi- 
dend amounting to £31,189 had been paid, £85,000 had been trans- 
ferred to the general reeerve, £5,000 to the maintenance of ships’ 
reserve fund, £10,000 to the Marine insurance fund; and £10.000to the 
lands and buildings depreciation fund. The directors now recom- 
mend the declaration of a dividend of 3e. per share, making with 
the interim dividend a total dividend of 6 per cent. for the year, 
and also the payment of a bonus of 2s. per share free of income-tax. 
This altogether would amount to £51,982, leaving a balance of 
£6,864 to be carried forward. They would see in the balance-sheet 
that the investments at cost were £1,193,497, but at present market 
prices these investments showed very considerable depreciation. It 
had been the practice of their company, as with other companies, to 
state the amount of the investments at cost price, and this had 
always been prominently stated in the published rccounts. Now, 
however, the depreciation had been so great that it was unsatis- 
factory, and the question of how it should be dealt with was now 
under the coneideration of the board, and probably the matter 
would be provided for in the next accounts. They had all seen 
Statements in the Press as to the opening of à system of wireless 
telegraphy between Ireland and Canada. They were told that one 
ought not to prophesy before one knew, and he was not 
by any means anxious to obtrude his views, but on 
the other hand, he had been asked as their chairman 
for his views, and he felt it to be somewhat of a duty not to refuse 
to say what he thought on a subject which touched their interests, 
although he would have preferred to adopt the safer snd 
more congenial policy of silence, and to await the verdict of the 
logic of events. He felt bound, however, to say at once that so 
far as he could judge he did not look upon any system of wireless 
telegraphy as a serious competitor with their cables. Years sgo 
he said the same thing, and nothing had since occurred to alter his 
views, nor did he think that the views of the experts whom they then 
consulted had become different. At that time the length over 
which wireless messages were sent was, perhaps, 300 or 400 miles, 
but he then said that he did not put any bounds in that respect to 
the development of science, and that greater distances would 
probably be compassed. The fundamental difficulties and imper- 
fections of wireless telegraphy, however, remained in the want of 
certainty of transmission, the want of secrecy, and in the confusion 
which must occur when numerous messages were not conveyed 
by a direct conductor such as a landline, or a tele- 
graph cable from point to point, but were thrown with 
great violence up into the ether into which they radiated 
in all directions, to be disentangled and interpreted at the 
other side of the globe. He was well aware that by tuning or 
syntonising the receiving instruments to the wave length of the 
sending instruments, some of these difficulties of publicity and 
confusion could be met, and, to a limited extent, this was the case. 
Secrecy, however, was only really attainable so long as third parties 
abstained from tuning their instruments to intercept the messages ; 
a process, which he was told on the highest authority, presented no 
difficulty. It was also evident that confusion of simultaneous 
messages in the ether could be lessened by tuning, but here, again, 
fhev must remember that the number of gradations of tuning was 
limited to an extent which seemed to him to be quite incompatible 
with the requirements of a largetelegraphic business. He believed 
that. some 25 000 paying words passed to and from this country by 
cables during & busy hour, and they knew that New York expected 
to receive and answer Stock Exchange telegrams with London 
in four or five minutes. After making all allowances, 
for possible tuning, he could not but think that the confusion in 
the ether would be worse confounded if any considerable number of 
wireless messages were attempted. With regard to certainty of 
transmission, he believed that many disturbances of the ether by 
natural causes mustalways be encountered, and that the longer the 
distances attempted, the more formidable would be the difficulties 
from atmospheric and magnetic causes. Then again, he understood 
that a wireless sending station of high power could not, as 
was the case with telegraphy by continuous cables and wires, 
be at the same time a receiving station, or, in other words, messages 
could not be sent and received simultaneously, and if this were 
so, he foresaw the greatest difficulties in dealing with one of 
the matters which caused constant trouble with any system of tele- 
graphy, viz., the elimination and correction of errors, and the con- 
sequent demands for repetition of doubtful signals. For these and 
other reasons, he did not look upon a wireless system asa serious 
competitor with cables. He was as much an admirer of the 
wonderful results obtained by wireless telegraphy as any- 


one, and appreciated most highly the efforts of those 
who had shown the way in this very interesting development 
of science, but he remained of his original opinion as to its 
practical effect on cable enterprise, so far at least as he could form 
a judgment under the abnormal conditions of secrecy which had 
from the first enshrouded the operations of those who had the con- 
duct of the wireless system. Wireless telegraphy would assuredly 
be of great value to the world in certain localities and for certain 
purposes, but he thought that instead of being harmful to cable 
enterprise it might, on the contrary, be an assistance. Indeed, 
they were now engaged under their concession from the Portuguese 
Government in an important subsidiary wireless installation for 
moderate distances in a locality in which a syetem of cable was, 
for various reasons, difficult and undesirable. It had been well 
said that if the order of discovery had been reversed, and cables 
had come second in point of date to a wireless system, it would 
have been universally recognised that cables were a fundamental 
and enormous improvement, eliminating the difficulties under 
which a wireless system must labour. If one might judge from the 
activity of foreign Governments and foreign speculators, to say 
nothing of those of their own country, who were laying cables or 
seeking for concessions for cables in many parts of the globe, the 
opinions which he had ventured to enunciate were not different 
from those of others, and he thought that their company ran more 
risk from the competition of cables and of consequent depletion of 
revenue by activities of this sort, than from the development of 
wireless telegraphy. But this element of competition was one 
which had been more or less presert since the establishment of the 
company, and was not peculiar to cable business. It was indeed a 
factor which had to be reckoned with in the management of all 
successful commercial undertakings. r 

SIR JOHN DENISON-PENDER seconded the motion. 

A discussion followed, which was chiefly devoted to the question 
of the depreciation of securities, and thd board were asked to pause 
before commencing a system of writing up and down the values of 
securities. It was pointed out that in the current year they would 
be investing £10,000 in securities, which could not very well go 
lower in value but which should ee in value. 

The CRAIRMAN, in reply, said probably what they would do would 
be to make provision for any loss which might arise on realisation. 
They had to sell securities when a cable had to be repaired at con- 
siderable expense, and this might cause a loss. 

The report was adopted. 


South Wales Electrical Power Distribution Co. 


THIS company called a meeting of the principal power users in and 
around Cwmbran, Pontypool, Abersychan, Abercarn and Cross Keys 
for Monday last, at Newport. The question before the meeting was 
& proposal to form a limited liability company, similar to that 
which has already been formed for the Treforest area of the South 
Wales Electrical Power Distribution Co., for the purpose of carry- 
ing on the Cwmbran generating station, and also to make certain 
additions to the plant and to the mains in order to put the station 
into a thoroughly satisfactory condition for safe and economical 
production and distribotion of electricity in the district. 

Mr. W. Gascoyne DALZIEL, the Chairman of the company, 
presided, and for the following report of his statement we are 
indebted to the Western Mail for October 29th. 

The Chairman gave a financial history of the South Wales Co., 
the available funds of which were exhausted in May, 1906. The 
four generating stations had only been kept going since that time 
at the expense of the principal consumers, the: stations being at 
Treforest, Bridgend, Neath, and Cwmbran. A new company, called 
the Treforest Electrical Consumers Co., Ltd., with a nominal 
capital of £100,000, and consisting up to the present time of five 
of the principal consumers, had entered into an agreement with 
the South Wales Co. and the debenture-holders of that company 
to take over the working of the concera in the Treforest area. 
The new Treforest Co. have to find whatever capital expenditure 
they consider necessary (now estimated at £30,000) to complete 
and increase the capacity of the Treforest station and 
the mains. It had been arranged that the board of 
directors of the South Wales Co. should consist of five members 
nominated by the Treforest Consumers Co., Ltd., two members 
nominated by the debenture-holders, and one nominated by the 
creditors, nearly all of whom have agreed to become preference 
shareholders of the South Wales Co. in full satisfaction of their 
claims. There are also two vacancies retained upon the board for 
the nominees of a Cwmbran Consumers Co., Ltd, if such company 
could be formed. The stations at Bridgend and Neath were being 
sold outright to the respective local authorities, who had pro- 
visional orders granted by the Board of Trade. With reference to 
the Cwmbran station, it was possible to arrange a satisfactory 
scheme, as had been done in the Treforest case. The Treforest 
Electrical Consumers Co. were promoting a Bill in Parliament in 
the coming session in conjunction with the South Wales Co. con- 
firming the arrangements and completely securing the whole position. 
The Cwmbran station and mains cost about £161,000. The plant 
included twelve Lancashire boilers, of which at present only six 
are connected up and in use, four engines and alternators of 300-Kw. 
capacity each (one of which, however, is not yet erected), and one 
engine of 750 xw., making а total of 1,950 kw. The station could 
easily deal with a continuous output of 1,200 Kw., and supply 
motors connected to the mains to the total extent of 2,280 KW.— 
or, say, 3,050 H.P. He thought it was probable that over 2,000,000 
units per annum would be sold. Beyond those already supplied 
with power, other users had indicated a desire to take supplies 
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from the company, and it seemed certain that if arrangements 
could be made to prevent the whole concern from shutting down 
there would be a considerable increase in the demand. There was 
a cooling tower at Cwmbran, but the condensing plant which 
the company intended to put in was never delivered, owing 
to the financial difficulties which arose. The cost of 
completing the station would be some £5,000 to £6,000, 
but there were certain improvements necessitating a 
further expenditure of about £1,200. All that was required, 
therefore, was the formation of a limited company which would 
find, roundly, £7,000, and the adherence of sufficient consumers to 
bring in the necessary revenue. Such a company could then enter 
into the same working agreement as in the case of the Treforest 
consumers, 

Mr. Huan BBAMWELL, chairman of the Treforest Consumers 
Co., stated that it was intended to have a fixed charge of £5 per 
horse-power per annum on the maximum horse-power in any one 
hour, and 15d. per unit. . 

Mr. CHAMEN, the general manager of the South Wales Co., 
answered a number of technical questions with regard to the esti- 
mated cost of the station. 

After some discuseion, it was decided by those present to recom- 
mend their respective companies to form a limited company for 
carrying on the Cwmbran generating station similar to that formed 
in the case of the Treforest area. Arrangements were made for 
definite information to be obtained from the various companies who 
would be prepared to join the scheme, ao that full détails might be 
prepared and set before the prospective members of the proposed 
new company as soon as possible. 


Cuba Submarine Telegraph Co., Ltd. 


THE seventy-second ordinary general meeting of the above company 
was held on Wednesday at the offices, 58, Old Broad Street, Mr. 
C. W. Parish presiding. 

The CHAIBMAN, in moving the adoption of the report (see ELEC- 
TRICAL Review, October 25th, p. 701), expressed the regret of the 
board at the absence, through illness, of Mr. J. Scott, the secretary. 
The report was a satisfactory record of a good half-year’s work. At 
the last meeting he mentioned that the serious earthquake which 
had caused such destruction to life and property in Jamaica at the 
beginning of this year, had brought about a heavy increase in the 
Press and general messages, aud that their earnings had been 
exceptionatly large in consequence. As a matter of fact, they 
amounted in last January to £5,997, as against £3,163 in January 
of 1906. This gave them a good start, and for the six months 
which the accounts dealt with, their total traffic came out at £23,106, 
against £17,638 last year—an increase of £5,468. The working 
expenses were much the same in the two half-years. Owing 
to the increase of traffic, the salaries and wages showed an 
increase of nearly £300, but, on the other hand, depre- 
ciation of stores and other items was rather less, so that the 
increase in the expenses worked out at under £200. They had also 
received £1,642 as interest from their investments, which was an 
increase of £191 over last year. The net result was that with the 
£6,791 brought forward, they had £24 975 to deal with. The divi- 
dend for the half-yearon the preference shares required £3,000, and 
after putting £5,000 to reserve and setting aside £5,075 to the 
special reserve fund for depreciation in the value of their securities, 
they were able to propose a dividend at the rate of 6 per cent. per 
annum on the ordinary shares for the half-year. They were very 
pleased to be able to recommend that increased dividend, especially 
as they were making provision with regard to their reserve fund for 
investments. Ten years ago they had a rescrve fund of £8,000 
against loss on their deposits with certain banks, and although they 
recovered thqse deposits better than they at one time anticipated, 


yet on the voluntary liquidation of the New English Bank 


of the River Plate, their reserve fund was reduced to £4,343. 
In view of the continued depreciation of all classes of securities, 
the board thought it prudent to increase that special reserve fund to 
£10,000. If, ashe hoped, the value of the shares returned to their 
normal level before the investments had to be realised, they would, 
of course, profit by that extra reserve, while if, unfortunately, there 
should be a loss on the seeurities when sold, at all eventa it would 
be recognised that some provision had been made to meet the case. 
He was sorry to say that they had not received their subsidy for 
the coast cables. Having failed to obtain payment from the Cuban 
Government they had now applied to the Spanish Government at 
Madrid. They were receiving every assistance from the Foreign 
Office and the British Ambassador at Madrid, and he hoped that 
eventually their perfectly just claim would be settled. As to their 
present and future prospects, he had made it clear that the 
traffic for the first six months of the year was exceptional, and 
‘during July, August and September, they estimated ‘that 
the traffic would be found better than for the same months in 1905, 
although less than those of last year, which were unduly inflated. 
So far as they had gone, he saw no reason to anticipate any excep- 
tional earnings. Last April he called their attention to two new 
cables which were coming down from New York to the Island of 
Cuba, and those cables had now been completed. One had been 
laid by the Commercial Cable Co. from New York to Havana, and 
the other by the Central of South American Cable Co. from New 
York to Colon, and touching at Guantanamo in Cuba. Не could 
not tell what influence these cables would have on their business, 
but it was important that they should strengthen their position in 
every way во as to be ready to meet any calls which might be made 
upon them in the future, and any eventualities which might arise. 
Мв. вовсю Kerru seconded the motion. 


Replying to questions put by shareholders, the CHAIRMAN said 
that the new cables had practically only just started, and so far 
had had no influence on their cables at all, but they had no arrange- 
ments with these new companies, nor could they have, owing to 
existing agreements. Their cables were laid in groups, and it was 
inconceivable that they would all break at the same time. To 
replace their longest length of cable would make a big hole in 
£100,000, and that was what they had provided their reserve fund 
for. He was not a technical man, but so far wireless telegraphy 
had not interfered with his:sleep at all. He had asked clever 
people about it, and they thought that if there was any great 
advantage in the system that Mr. Marconi claimed for it, the 
shares in the wireless undertakings would stand at a bigher figure, 
and the companies would have made more headway. Personally, 
he would rather have his money in the Cuba Submarine Co. than 
in wireless telegraphy companies. 

The motion was then carried, and a vote of thanks to the directors 
and staff concluded the proceedings. 


Electrolytic Alkali Co., Ltd. 


Tue directors’ report for the year ended August 31st states that 
the net profit forthe year, after allowing for depreciation, mortgage 
debenture interest, and expenditure on renewals, repairs and 
general upkeep of buildings, plant, machinery, tools, &c., is £8,212, 
plus £2,127 brought forward, making a total of £10,339. The 
hope expressed in the last annual report, that further developments 
during the ensuing year would show better results, bas not been 
realised. The causes of this result have been entirely beyond the 
control of the board, the further increase during the year in the 
price of fuel, packages and other commodities which form the 
chief items of cost of the company’s manufactures, being mainly 
responsible for tbe decreased profit. The market prices of the 
company’s products are abnormally low compared with those of 
other heavy chemicals, and the company has not participated in 
the advanced prices which were obtained during the period in 
other branches of their trade. Notwithstanding the result now 
shown, the directurs have the fullest confidence that when normal 
prices have been re-established the company will be able to make a 
satisfactory return to all the shareholders, Two and a half years’ 
dividend өп the preference capital has now accrued; ;but in 
view of tha unsettled atate in that portion of the chemical trade in 
which the company is engaged, the directors think the wisest 
course is to pay only one half-year's dividend upon such shares; 
£6,840 is to be carried forward. The erection of the additional 
plant is nearing completion. It has not been possible to get any 
benefit from this during the past year, while the expense of issuing 
debentures needed to pay for such plant, and the interest on them, 
have been charged against revenue. The same rates of depreciation 
asin past years have been maintained, and an increased amount 
for renewale and repairs necessary to keep the buildings, plant, 
machinery and tools ina high state of efficiency, is also charged 
against the year’s revenue. The demand for the products of the 
company is eminently satisfactory. The directors hope to have the 
new installation in operation at an early date, when they will be 
in a better position to deal with the increased volume of business 
which has already been secured. 


Stock Exchange Notice.—Application has been made 
to the Committee to allow the following to be quoted in the Official 
List:-—South Metropolitan Electric Tramways and Lighting Co., 
Ltd.—19,570 6 per cent. cumulative preference shares of £1 each, 
fuliy paid. Nos. 1 to 19,570. 


Prospectus.— 7% Canadian General Electric Co., Ltd. 
—On behalf of this company Messrs. Sperling & Co. were yesterday 
to open and close the list of applications for an issue of $2,000,000 
7 per eent. cumulative preference stock in shares of $100 each at 
par, ог £20 11s. per share. The company has, of course, very wide 
and various manufacturing interests in Canada, and the rapid 
development of all departments of the business led last year to the 
decision to construct extended factory buildings. It is to meet the 
cost of these, to redeem outetanding 6 per cent. preference stock, 
and to pay off bank overdraft. 


Stirling and Bridge of Allan Trams Co., Ltd.— 
The total earnings for the past year amounted to £5,475, an 
increase of £222. The balance at credit revenue is £1,003. A 
dividend of 4 per cent. (less income-tax) is declared on the pre- 
ferred and second preferred shares and one of 4 per cent. (free of 
income-tax) on the ordinary shares, carrying £241 to renewal 
account. The National Electric Construction Co. have been unable 
to come to terms with the local authorities, and the provisional 
agreement with that company for the purchase of the tramway com- 
pany’s undertaking had fallen through. 


Bukit Rajah Rubber Co.— The directors have 
declared an interim dividend of 10 per cent. (2s. per sbare), less 
income-tax, on the ordinary shares. 


Craigpark Electric Cable Co., Ltd.—The directors 
have declared an interim dividend on the preference shares for the 
six months ended September 30th at the rate of 6 per cent. per 
annum. 
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MARKET QUOTATIONS. 


Wednesday, October 30th. 


Latest Fortnight's 
CHEMIOALS, &o, А Ргісе. Inc. or Dee. 
a Acid, Hydrochloric ee ee per owt. 5/- ее 
а TI Nitric ee ее ee ee per owt. 99/. ee 
а и Oxalic .. eo өө ee per cwi. 88/- ee 
a » Bulphuric ee oe ee per сті. 5/6 " 
a Ammoniac, Sal x x per cwt. 42). ws 
a Ammonia, Muriate (crystal) - per ton £33 10 M 
a " Wei ade zx per ton £90 oe 
a Bleaching powder .. - per ton £5 10 ee 
а Bisulphide of Carbon . per ton £18 ee 
a Borax ee oe ee, ee per ton £16 oe 
a Copper Sulphate .. T ee рег ton #22 10 £115 dec 
a Lead, Nitrate - eo es per ton £81 £1 dec 
a , White Sugar. ° ee ee per ton £32 £3 dec 
а „ Peroxide... еа per ton £32 es 
a Methylated Spirit .. is .. per gal, 2/6 ae 
a Potassium Bichromate, in casks per Ib. ва. ee 
a Potash, Caustic (75/80 %) per ton £ ` os 
a i Chlorate е ee per lb. ва ce 
a „ Perchlorate ex „ регі, 9а. ss 
-a Potassium Cyanide $ ee per lb. 7d. 
a Bhellac * oe oe ee рег owt. — se 
о Bulphate of Magnesia ee рег ton £4 10 as 
a Bulpbur, Sublimed Flowers . рег ton £6 10 5% 
а „ Recovered "e ee рег ton 5 10 аа 
a » Lump... 28 per ton 85 зө 
a Boda, Caustic (white 70% „ рег ton £10 15 Бе 
а у Chlorate es oe ee per lb. BEd. КИ 
а „ Crystals АР že „ рег ton 8 8 КА 
а Sodiam Bichromate, casks ee per lb. ва. АЕ 
a „ Cyanide (basis 100%) .. per lb. 1d. 
METALS. &c. 
b Aluminium Ingots, in ton lots .. per ton £116 5 £48 15 dec. 
b % Wire, in ton lots .. per ton £154 £923 dec 
b i Sheet, in ton lots. per ton £144 £19 dec 
p Babbitt’s metal ingots .. . per ton £55 to £156 dec. 
с Brass (rolled metal 2" to 12°) basis per lb. па. jd. inc. 
€ [I] Tube (brazed) ee ee per Ib. etd. , ee 
é м „ (solid drawn).. ee per lb. ad. $5 
e „ Wire, basis .. "T per lb. 7а. s 
с Copper Tubes (brazed) .. ee per lb. 103d % 
no [T] (solid drawn) ee per Id. 103d. ee 
g Copper Bars (best selected) .. рег ton £82 ine. 
g Copper Sheet ee T ee per ton £82 £3 ine 
g [1] Rod ee eo ee ee per ton £82 inc. 
e „  (Hlectrolytio) Bars „ per ton £°9 £5 ine 
6 “ rT} eats ee per ton £86 £4 ine 
é ow [T] e per ton £74 £5 inc 
e LT] [TY H. O. Wire per Ib. Bid. а. іпс 
f Ebonite Rod ee T ee per lb. 8/8 a 
8 et ee se ее рег 1. 8/. ее 
н German Bilver Wire ee per lb. 17 n s 
k Gutta-percha, fine ee ee per lb. 5/8 to 6/6 "E 
k Indie-rubber, Para fine. ee рег ib. 4/13 id. dec 
i Iron, Charcoal Sheets... „ per ton £18 3% 
і „ Pig (Cleveland warrants) per ton 53/13 làd. inc 
i n Kongo ‚ acoording to sise рег ко поа ri oe 
1 ee стар, avy ee ee per on v» 
і „ Wire, galvanised No.8 .. рег ton £9 15 + 
д Lead, English Ingot m „ рег ton £18 17 dec. 
9 ч " eet ee ee per ton £18 17 6 15/- deo 
"m Manganin Wire No. W? ee per Ib. В/- os 
g Mercury eo oo ` ee ee per bot. #8 5 $i. 
d Mica (in original cases) small .. per Ib. 6d. to Ц. ee 
oe oe [T] medium per lb. 2/6 to 4j- ee 
d ia " » large .. per lb. 4/6 to 8/6 К 
p Phosphor Bronse, plain castings рег lb, 1/14 to 1/8 1d. dec 
p s» rolled bars & rods per lb. 1/2 to 1/1 dec 
T T] strip & sheet per Ib. 1/24 to 1/5 dec 
o Platinam ee ee ee ee per OS. 110)- 
e Bilicium Bronse Wire  .. ee рег b. 10d. s 
т Steel, Magnet, in bars өө oe £60 ee 
g Tin, Block (English) ..  .. per ton { “е } £6 inc. 
^ Wire, Nos. 1 to 16 .. ee per lb. 9J- 
р White Anti-friction Meials— 
" White Ant brand. .. per ton 246 to £70 re 
k Gino, Bh't (Vieille Montagne bnd.) per ton £26 10 10/- inc. 


Quotations supplied by :— 


h Edward Till & Co. 

i Bolling & Lowe. 

k Morris Ashby, Ltd. 

m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 
r W.F. Dennis & Co. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

€ Thos. Bolton & Sons, Ltd 

d Е. Wiggins & Sons. 

с Frederick Smith & Co. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 

g James & Shakspeare. 


Metallic Seamless Tube Co., Ltd.—Mr. W. Neale, 


who presided at the meeting of this company on October 25th, in 
moving the adoption of the report (see ErEcTBICAL Review, 
October 25th, page 701), referred to the reduction of the net profit 
by £500, and said that this was due to the prevalence in thair trade 
of cut-throat competition, which had lessened prices. They had done 
rather more businees and got less profit. The balance-sheet, con- 
sidering the circumstances, was very satisfactory. 


Norwich Electric Tramways Co, Ltd.—According 
to tha Financial Times, the aczounti for the #зат to June 30th show, 
inclading £372 brouzht down, net profits of £8,419. 
placed £1,000 to reserve (making it 26,196), а dividend of 12 per 
ceat. is recommended, carrying forward £159. 


· 334, apparently due to closing by bears. 


of the water. 


Having . 


STOCKS AND SHARES. 


“Tuesday Evening. 


Money and American Rails are the chief planets for the time being 
in the financial firmament. Both combined to upset markets con- 
siderably. The New York crisis, which narrowly escaped being a 
thorough panic, exercised a strong restraint upon general business, 
and, in addition, cansed realisations by nervous holders of stock 
owning any sort of connection with the United States. The mone- 
tary situation gave the markets aspasm on Monday, when confident 
statements went round that the Bank Rate was about to be raised 
immediately. So that, what with one thing and another, it cannot 
be said with any truthfulness that the markets had been ultra- 
bullish. 

Last Saturday morning's deplorable accident at West Hampstead, 
in the fog, caused the price of Metropolitan Railway Consolidated 
to drop two points to 31, but since then there has been a rally to 
The immunity of the 
Metropolitan Company hitherto from fatal accidents had come to 
be regarded as one of the few strong points in favour of the stock, 
but the evidence of the signalmen at the inquest on Monday is, at 
least, disquieting, unless it leads to a useful overhaul of the 
mechanism connected with the signals. 

Districts have dropped back somewhat to 11, and the profit notes 
of the Underground Railways of London are two points lower at 
464. Central Londons continue very dull, all three issues falling 
sharply ; City and South London went back to 45. 

By the suspension, said to be temporary, of two Westinghouse 
undertakings in Pittsburg, U.S.A., the issues of the British 
Westinghouse Electric and Manufacturing Company were acutely 
depressed. The Debenture stock fell nominally to 55, but was not 
worth as much even as that, jadged by the standard of what it 
would fetch. The Preference shares fell to 15s. It ieno secret 
that the debenture interest had to be helped by the American com- 
panies, and the idea that these contributions might come to an end 
was & natural outcome of the suspension of the United States 
concerns. 

Careful study of the last balance-sheet, however, shows that if a 
most generous allowance be made for writing-down the assets, the 
remainder will be found to cover, and with a reasonable margin, 
something like 80 per cent. of the Debenture issue of rather over a 
million sterling. No doubt it was some such consideration which 
sent a few buyers into the market, raised the Debentures to 60, 
and put Preference shares upon a better basis at 226. 6d. 

With regard to the Canadian General Electric new issue, busi- 
ness in the existing common stock is being done at about 104. 
Mexican Light and Power capital stock hardened to 413. 

Electricity supply shares are quiet, with scarcely any outstand- 
ing feature. Charing Cross Preference have been marked down à 
and County Preference were raised 1. Kensington and Knights- 
bridge Debenture improved a point, and this concludes the altera- 
tions in the price list this week. 

Telegraph stocks cannot get over the Marconi shock, though the 
slump is checked. The crisis in New York affected this depart- 
ment but little. Cable companies have been busy in consequence 
of the additional traffic that the various developments in Wall 
Street brought to the lines, but a remarkable feature of the latest 
sensation was the temporary stoppage of all Stock Exchange 
arbitrage business between London and New York on two evenings, 
owing to money rates touching 75 to 125 per cent. on the other side 
Anglo-American Ordinary and Commercial Cable 
Debenture stocks are both lower. Great Northerns dropped £2, 
and one or two of the Debentures eased off. The only shares to 
exhibit a rise are Direct United States, which hardened to 13. 
Marconis gave way to 17s. 6d. 

Telegraph Trust issues remain fairly firm. Globe Ordinary fell 
to 93, but the two Mackay stocks have not moved, both being some- 
what nominal at the quoted levels. 

The Traction group shows dulness. Anglo-Argentine Second 
Preference—the old Ordinary shares—declined to 73. Calcuttas 


gave way, and British Electric Tractions continued to dwindle. 
Manufacturing shares are quiet and steady. 


Change in the Bank Rate.— The Bank rate was 
yesterday raised from 4} to 5} per cent. 


Belgium.— La Société Liégeoise d’Electricité of Liege 
reports a profit of £11,566 for the last financial year, and ів 
declaring a dividend of 25 fr. per share, the same as for the pre- 
ceding 12 months. 


West India and Panama Telegraph Co., Ltd.— 
Dividends of 6s. per share on the first preference for the half-year 
to June 30th, d 208. per share on the second preference (on 
account of dividends accrued) are recom mended. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present NAME or Dividends for the last 8388 bur week ended Бле + тонк 
== | * tour poste. Oct. 29nd, | Ось. 2th, | Och 2th, pall — | per cent. 
1908. | 1904. i 1906. np. paw £ в. 4, 
25,000 | Amazon Telegraph eed s shares, Nos. 1 to 25,000 10 Nil | Nil. r | 8 — BÀ 3 — 34 d - Nil 
149,600 Do. do. 5 % Debs., Nos. 11 1,250 Red 100 Nil | Nil x 5 % 85 — 88 R5 — 88 T 513 8 
660,660 | Anglo-American Telegraph `. . | Stock | Gls. | 2395 | 34% | 82% | 52 — 55 51 — 64 51 —1 786 
3,169,670 | Do. do. do. 6 95 Pref. * .. | Stock | 6 % % |695|695| 91 — 91 91 — 94 2 92: 91. А 6 7 8 
3,169,670 | Do. do. do. Deferred Stock | 25. | Nil | a% | 19% 14—14 131— 182 1 18 % — + |1214 0 
50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 ма .. 189% [5 3 | 99 —102 99 —102 - ae és 418 0 
44,000 | Chili Telephone, Nos. 1 to 44,000 : 5 [7% 8 % 8 % 8 % | 64q— 71 62— "i à i va 510 4 
2,097,680 | Commercial Cable Sting. 500 year 4 % Deb. В Sk. k. Red. Stock 4% |4 9 |4 9% |4 % | 90 — 82 89 — 91 904 Р —1 4 711 
16,000 | Cuba Telegraph  .. a 10 095,|595,|595|5 95 6— 7 6 — a ve 0 7 210 
6,000 Do. 10 % Pref. „ o» ee wp ЖШ}: ЧИК 10 4 10 % 10 ^, | 1 =i 153— 1 i 8 519 6 
MA шый ee шы ТУЛ Та vla cu deus] P ^q ge AE A Ei 
, о. п). e os fe / % 322 = t .. 
30,000 Do. do. DO, ^. o] 58. DÀ % | 49% „| 98 —101 98 —101 "n «s 818 2 
60,710!| Direct United States "M 20 se ae do ie 12 — 18 191— 183 13} 124 +4 619 1 
P С 3 NS IO Abd 4à % Reg. .Deb., 101 1,200, R. аю 44% | 44% d 4475 | 100 =u ш = ЕЯ ĝi 3 - 18 А 
„000, rn Telegrap Stoc TS 1" 7$Í5| 7 995 | 14]. —1 —125 — 
2,000,000 Do. 34 % Pref. Stock. . | 10 | 35% ae 84% | 34% 80 — 83 824 81 c 1 4 4 4 
1,896,706 Do. 4 % Mort. Deb. Stock. Red. . | Stock | 4% 14% 4% | 4 95 | 101 —104 101 —104 101 as В 16 11 
9 Eastern иа, nC vp ааг. China Tele. : а 1 do 1 a А S Жум я a а 8 11$ 11 - : x 8 
, toc э : < 4 % —102 — — "» o 
995,400 East &В. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4% 4% 4% 4 % | 971—100 973—1003 "i M 819 7 
200 . 4% Reg. M. Debs. (Mauritius Sub. ) 1 to 8,000 25 1 e 494% [4100 —102 100 —102 1004 >ý 818 5 
еа зан МИЛ КИДЕ BM MINE ЖЕ: | | | ЛЕТ 
, e és ) : o | 6 96 2 — 13 — А T 2: 
,000 | Great Northern Telegraph, A Copenhagen. ; 10 !15 24 & 24% |20 % | B4 — 36 82 — 34 —2 5 17 8 
28,900 || Halifax and Bermudas Cable, Teo, el. 100 | 44% | 48% 43% | 44% 100 —102 99 —101 —1 | 691 
е 
17,000 | Indo-European Telegraph T 25 |10 % |13 9% |13 % 13 % | 54 — 56 54 — 56 ee , 5 16 1 
a ee ИН НЕЕ ЕЕЕ Totes 
7 , um e . oe .. c жаы — .. .. 
256,127 | Marconi’s Wireless Telegraph . н А ки 1 Nil М гр. i— 14 1— 1 25 18/9 — $ Nil 
N Мше у Video толе Co. Ltd. Ord. Eh T : : S 455 6 95 H- 1% jm 1% $4 Ыб : а : 
’ о. е an 5 5 15% T \ 
Mer * Telephone, Tn oe ..| 100 6 96516 $ 6 % | 6 & m =e m5 = 105 1088 : 15 : 
,225, " о. ef. Stoc М " X 100 5 5 5 ‹ 5 & 106 —1 —108 
И ae Ee ae ЕЧЕН 
y А о. um va 1 20 9651595, | 10 — -= z 
250,000 | Ро. do. 5 % Non-cum. 8rd P., 1 to 250,000 5 5 7 5% 5 % 5 % 51— БА bi ; EN 4 10 H 
2,000,000 | Ро. do. ' 8496 Deb. Btock Red. .. | Stock | 34% 33% | 84% | 34% | 96 — 98 954 — 97 063 =i OL Bg 
1,689,598 Do. do. Deb. Stock Red. 100 |4 % | 4 495|4 96 1014 961—101 За 8 18 10 
179,813 | Oriental Telep. and Eleg 1 to 171,504, FR paid . 1 6376 63 795. 11 ul l4 118 "T n E 5 6 8 
50000) Do, do о. 6 Cum. 1 |69 |69 E 6%, ix АХ 14— 1 s Tt ЖА, X 
100,000 Do. do. do. Red. Deb. Stock . 100 "s ex T 4% | 91 — 94 91 — 94 hs А 4651 
€€— 8 & European Tel., 4 % Guar. Debs., 1 tol ,000 0 4 |4 % | 4 & 4% " = y Bar dd М : + 2 
' uter's ae * 5905 5 5 5 — — Р ‘ 
60,000 | Telephone Co. of Egypt, 43 K % Deb. Red. 100 ё$ m 44% at 98 —101 98 —101 P A 491 
3,167 | Submarine Cables Trust . ia * Cert. 6 do 6 6 6 2 124 —127 124 —127 xd V А А 414 6 
80,000 | United River Plate Telephone . 5 858518518 62— 1 61— 7 ` 510 4 
40,000 Do. 5% Cum. Pref., Nos. 1t040,000 | 5 |5 % |56 5% 5— 5 6,28 ч. . | 41011 
15,6091 West African Telegraph, Shares 10 |44 ab | 4% | 4% | 10 — i 10 — 1 " . | 816 3 
30,008 | W. — of America, 1 to 30,000 & 58, 001 to 58, 008° 2 Nil il | Nil 24% là— 1 1— 1 20/3 — i 400 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. В Sub. Tel. | 100 | 4% 4% 4% 4 % 97 —100 97 —100 és as "T 4 00 
207,930 | Western Telegraph, Ltd., os. 1 to 207,930 T 10 79 7 s 7 g 7% | 191—1 121— 131 122 12} 5 5 8 
800,000 Do. do. 4 95 Deb. Stock Red. 100 4% 4% 4 % 4% | 993—101 99 —102 ih 818 5 
88,991 | West India and Panama Telegraph ..  ..  ..| 10 Nil | Nil} Nil | Nil — 1 ў ҮЗ 8/9 Nil 
34,568 Do. do. 6 % Cum. Ist Pref. .. | 10 [79695|595|8 95 — 8 — 8 à 10 0 0 
4,669 Do. do. 6% Cum. 2nd Pref. А 7h 10 Nil | Nil! Nil | Nil 74 64— 74 ° Nil 
80,0001 Do. do. 5 % Debs., Nos. 1 to 1,800 100 5% | 8 %| 5 5 % | 99 —102 99 —102 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. ^" J MANUFACTURING AND INDUSTRIAL COMPANIES. 
< -Argentine Trams, 10 om. Cum. 2n 
270,000 pu ous Pret, 260,008 to 30,0 } El e a la ql 
260,007 " um efs., 1 to ОШ. >», Б % * 6, — " 4 ae А 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 66 Be 6045 ee шм" l —154 i d MESTE 
285,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock 100 5 59?5|5951|65 5 102 —105 102 —105 ia a А 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000 . 4% i I 20 20 20 3 81— 3 15]- 78/9 i 5 6 8 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 |69 16% 6 p hy 1 ljy— lj p ве à 8 16 10 
,000 | British Aluminium, Ord., 2,001 to 40000 99m. É- T 319 7 7 4— 5 — b s ‘ mE. 
40,000 | Do. do. 7 Cum. Pref. b Nil | 7 1 795| 4— 58 4j— 58 2v ok . 610 3 
20,000 Do. do. " 6 95 Cum. Pref. 5 | Nil 19 6 4 16% b mA Ы 4 7408 
20,000 Do. do. 4% Funding Certs. . 5 34 4 4 4 4i + 414 1 
258,000 Do. do 5 Eur Мол. Deb. „Stock Red. ‚| Stock 59% 5 % 5 % 5 % | 100 —103 100 —108 Н 11 1 
800 7 о. еуеп s. i ts M M — — .. 
400,000 | British Columbia Е. Rail Def. Ord. Stock .. 100 6 6 $ 6 65 130 —135 130 —135 132 182 48 3 
800,000 Do. 5 % Pref. Ord. Stock T ` АР 100 5 5 5 5 112 —116 112 —116 11 113 46 2 
800,000 Do. 5 % Cum. Perp. Pref. Stock 88 d 100 5 5 Кы 5 Б 104 —107 104 —107 1 í 413 6 
238,000 Do. 1st Mort. Debs., 1 to 6,250 .. 40 44 44% | 44% 98 —101 98 —101 xd on А БР 4 7 85 
220,000 | Ро. 44 $ Vancouver Power Debs., 1 to 2 20 100 43% | 4490 | 44% 102 —104 | 102 —104 ‚ i : 467 
133,301 | British Hectric Traction i сс Ma 10 |6 6 & 8 % il| 1 21 1— 21 га Nil 
161,437 о. do. б Cum. Pref. .. s 10 6 6 6 6 & 6 51— 52 5g 9565 — 1 10 8 8 
1,448,653 Do. do. Perp. Deb. Stock .. | Stock 5 % 5 2 5 5 — 99 95 — 98 97 —1 5 2 0 
410,178 | Do. do. i % Ind Deb. Stock Red. | 100 ve a 9 4% 78 — 81 76 — 80 —1 | 612 6 
100,000 | British Insulated and Helsby Cables 25 ee 5 8 % |8 % |8 10 =T » St 7 е m 7 210 
100,000 Do. do. 6 % Cum. Pref. я 5 6 6% 6 | 6 63 5 64 i 418 0 
500,000 Do. do. 43 % 1st Mort, Deb. Red. 100 de d4 d 101 —104 101 —104 К 467 
212,000 | British e LE % Ist Mort, Debs. ..| 100 4 4% | 4400 — 89 85 — 89 a (EET! 
400,000 ||? а азиа Ao ani) As leet eel i £d TER M 
1,016 Do. do. 49 Mort. Deb. Stock  .. | 100 |4%/4%/4%/ 4 62 — 67 55 — 65 —4|681 
е 50:000 tBrowett, Lindley & Co., фа * T £l Nil il | Nil кы yy th UT Hn се Nil 
- 50,000 |1 do. 6 o6 Cum. Pref. ә £1 Nil | Nil | Nil es 14/6 to 15/6 14/6 tol is Nil 
105,731 Brush Electrical "Engineering, Ord., 1 we 105, 731 ` 2 Nil | Nil | 24 Nil - t 1 as P us x Nil 
150,000 | Ро. do. гоа m. 6 % Pre T 2 |6 6 6 Nil 1 - x^ cin - Nil 
125,000 Ро. do. 4 perp b. Stock .. | Stock 5 4 4% 83 — 86 R3 — 86 4 н i 548 
125,0001 Do. do. Perp. 2nd Deb. Stock.. | Stock 44 67 — 70 67 — "0 E es js 6 8 7 
100,000 | Buenos Ayres & берза 1 to 100,000 5 3 4 3 8 96 i 443 4 d 90/- es 8.40 
40,000 | Do.’ do.  "A"695 Cum. Pref., 1 to 40,000 5 67 вр 54/6 ii i a viis PIDE 
27,500 Do. do. B" do., 1 to 27,500 5 6 6 6 6 44— 41— bi we 514 8 
13.200 | Do. do. 5% Deb. Stock . | 10 15% 5 % 5 |56% | 105 —116 105 —115 ёз 4 611 
190,000 йо. 5 % 9nd Deb. Stock 100 5 |5 % 15 5 102 —105 102 —105 oe 415 8 
137,610 Calcutta Trams, 1 ёо 187,610 5 6% 18 % |8 8 96 7— 7 61— 71 7 — 1i 5 10 4 
90,000 Do. 5 % Cum. Pref., Nos. 1 to e. 5 pi ve Т 5% 6 — 5 — 53 s% d T 4 10 11 
850,000 Do. 44% 1st Deb. Stock. . | 100 % | 44% | 44% 4% 100 —104 100 —104 E 467 
85,000 | Callender's Cable Construction shares ee 5 [124% 1 & 15 96 [15 9h — 10 -- E. 10+ 93 700 
40,000 Do. do. 5% Cum. Pref. 5 5 2 5 5 5 96 5 we ' 4 611 
800,000 Do. do. 44% Ist Mort. Deb. Stock k Red. Stock | 44 4475 ч 44% Tg gg ud T А ee 484 
491,222 | Cape E Trams., 1 to 491,222 Ys 1 И ж 5 % Bi oe — is y * Nil 
450,000 Castner-Kellner. Alkali, 1 to 450,000 ` 1 44 4 b és inq | tea He | i 1% 26/- | 24/9 a 6 11 
294.988 44 % Ist Mort. Deb. Stock | 100 43% | 44% | 43 . | 98 —102 —102 E qi is 483 
911,568 Central 1 Railway, d. Stoc - Stock | 4 4% | 4 4 60 — 62 58 — 60 584 i —2 618 4 
544,216 Do. do. 4 % Pref. "Stock i. Stock 4 4 1 4 87 — 89 85 — 87 rea is —2 412 0 
544,216 Do. do. Def. do. Stock | 4 4 4 4 42 — 45 40 — 48 oe —2 9 6 0 
1,480,000 | City and South London Railway he Stock | 28% | 2% 15% | 22 45 — 47 44 — 46 46 EE —1 412 5 


— — 


* Unless otherwise stated, all shares are fully paid. 


+ A period of nine months. 


(Continued om next paste.) 


From Manchester Share List, 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


esen А Closin Closing Business done | Rise +! Present 
Fr i NAME . Dividends for the Quotations Quotations week е ended or Yield 
Issue. . i Share. last four years. Oct. 22nd Oct. 29th. | Oct. 29th, 1907, | Fall — per cent. 
Ы 1908. | 1904. | 1905. | 1906 Highest Lowest E s. 
65,000 a hee & Co., Nog. ы? on 8 2495 | 94% | 24% | 5 96 Ж vx 7 : : 
Reg. De 97 ee 5 
100,000: | | _ 900 ot £100, end 90 to 11,000 of £50 xis 1 to} + [5% 15% 5% 6% f : 618 4 
260,600 | Dick, Kerr & Co., 1 to 960,000 . M 1 .. 10 10 10 % ET $E 
806,000 Do. do. ' 6 % Cum. Pref., 1 to 805,000 ats 1 695,16 6 24 bs es 150 
294,150 Do. do. 44 % Deb. Stock .. 100 945 44 43 4$ - m 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 e 6 6 6 Ф те mue 
59,987 Do. 6 % Pref. between 1 and 60, 000 10 6 6 6 $ 6 210 "m E 
99,261 | Edison & Swan Utd., “A” shs., #8 pd., 1 to 99,961 ‚б Nil 2 4 44% À 8 69 
17,189 Do. i "shares, 01—017,189 — .. 5 Nil 43 ; ve ea 
819,475 Do, Deb. Stock Red. 10 (4 ф 4 4 4 ф ; T 1n 1 
,920 Do. 5% 9nd De . Btock Prov. Certa. all pd. 100 5 5 | 5 5 K А ©з Di 
112,100 | Electric Contruction, 1 to 112,100 2 4 5 il | Nil | Nil х $5 m 
990 Do. do. 795 Cum. Pref., 1 to 31,990.. 2 7 7 1% Nil я in ELT 
25,000 | General Electric Co. (1900), : % Cum. ' Pref. 10 4 5 Б 6 . vs E. CA 
200,000 Do. do Mort Deb. Stock | 4 4 4 4 . vs 2 
78,000 | Gt. N. & City Rail. Pref. Ord. "А 4 %y 1 to 78,000 10 8 4 4 4 es ee 2154 
96,000 | Greenwood & Batley, 7% Cum. Pref. 10 7 & 7 % 17% 17 m - Со: 
90,000 Do. do. 5 % Mort. Debs. Em ..| 100 5 5 590516 S T $11 
200,000 | Henley's (W. T.), 35 Works, Ord. .. i. 5 |15 % 15 % | 15% 15 0) Жү ee 
200,000 Do. Pref. 5 44% 455 44% га А rage te 
160,000 Do. de Mort. Deb. Stock | Stock 96 96 2; ; T" fie 
50,000 | India-Rubber, Gutta-percha elegraph POM S 10 10% | 5 \ 10 .. .. . Na 
87,500 |t Liverpool Overhead. ilway, Ord. . ..] 10 18% | H Nil | N i5 i4 8 1 
10,000 |t Do. Pref., fully paid i^ 10 5 % 5 5% 16 ws Sa s 2H 
600,070 | London United ons: (1901), 1 to 50 007 is 10 8 6 8 % | 8 zi - „ E 
899,980 Do. do. 60,008 to 100,000 10 8% | 6 3% [8 ЛА v a 
125,000 Do. do. 5 % Cum. Pret., 1 to 195 000 10 595,16 a 6 5 F o ма 
1,881,000 Do. do. 4% lst Mort. Deb. Stock. 100 4% 14 ‹ 4 ‹ 4 ЧА ae ee 1 
814,016 | Metropolitan Electrio Trams ., Бен. ба 1 Nil | Nil | Ni N i E T Ku. 
500,000 Do. do. 5% Cum. Pref. . 1 5 5 55 /9 | 16/104 ia 1451 
850,000 Do. do. 44 % Deb. Stock Red. | 100 .. 14435 | 44% | 4 A EY A соя 
245,500 Potteries E. Tro. ia 1 5 |5 $ 4 4 " UE E 
245,500 ро: 5 % Cum. Pref. - 1 5 | 5 5 5 T га vis "PE 
245,000 % Deb. Stock í ..| 100 44% | 44% | 44 $$ eas xd АТ res 
87,850 нна rons yedcn and Maintenance . 19 [90 & 15 Ф 15 16 E Уз s du 
150,000! 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 4 4 4 4 x x n 710 a 
599,200 | Undergd. E. R., Lon., 5 96 Profit Shar. 8. Nts. es iv -- 455 5 we 6 os - — Mil 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 5 8 Nil ij .. * Nil 
66,666 Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141,666 б 6 Nil] Nil. T T 
246,574 Do. 4% let Mort. Deb. Stock ИА 100 4 4% [44 9G 78 16 5 0 0 


: 14,000 Bromle (Kent E. L. & P.. 1 to 14,000 os 5 5 % [n 4 % 4й— bk ---f~ ..—-- 2 4 6 7 4 
70,000 „ 9 lst. deb. stock 100 43 4 a 98 —100 98 —100 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 [10 10 % |10 73— 8 74— 8 és : E 10 
10,202 Do, 1% Cum. Pref. 5 1 1 1 1 8} 74— o 90 А 919 3 

886,876 | Central Electric Sa 4 % Guar. Deb. Stock .. | 100 4 4 4 98 —101 98 —10 973 
80,000 | Charing Cross and наа lectricity Supp! ly b 8 8 5 38— 4i a 3 e 6 18 
80,000 Do. do. 44 m. Pref. Б 447 4 44% 4 — 8 — i 5 16 2 

аР ИРЕР ЕВЕ ай EF 

’ о А — — oe 

49,496 | Chelsea Electricity Supply, Ord. ea 5 4d 6 6 $ 81— & Bj— 4i T 4 ? 15 
175,000 Do. do. % Deb. Stock Red. .. | Stock 44 43 102 —105 102 —106 P А 831 

70,595 | City of Londo Elec. Lighting, Ord. 40,001—110,596 10 5 6 6 ie 8 91 Si— 92 rs ix 

40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 66 6 101— 11$ 104— 114 11 i 5 4 і 
400,000! Do, 158 08, Stk. , Scrip. (iss. at 115) all pd. = 5 | b 43% 122 —125 122 —125 f.. m ex 4 1 0 
800,000 Do. 43 2nd. Db. Stk., Prov. Crts. Mpa, 100 44 ий 44 97 —100 97 —100 T 4 10 

9000 Conny: of Durham ен | Power, oe: COME. Р М с 7 М $ d- 4 H 3 97/6 i i E 1 

60, ef. .. .. 

40,000 | County оѓ London Electric Lighting, O Om 1—40,000 10 4 a 5 6 14 6y— 7 ate - M 6 9 0 

40,000 Do. do. 6 , 40 ,001— 60,000 10 6 p 6 10 — 11 101— 11 10$ 108 + i1 5 1t 5 
400,000: Do. do. % Deb. Stock is 4 4 Hi 107 —110 107 —110 i A 5% { 10 10 
400,000 Do. do. % 2nd. Deb. Stock .. | Stock | 4 — 99 96 — v9 i B 1 

80,000 | Edmundson's Electric ration, Ord. Shares .. 7 7 4 1 1— 1 is . - 1100 

80,000 |. Do. do. % Cum. Pref. ? 5 6 6 6 1 — 13 1— 12 ate » 811 5 
850,000 Do. do. 44 % 1st Mort. Deb. Stk. | 100 Hi Hi Я 76 — 81 76 — 81 i T 511 1 

10,000 | Folkestone, 5 to 10, 000 ёз 8 " 5 49— E 42— 5 T а 5 4 9 

10,000 Do. 5 & Cum. Pref., 1 to 10,000 ка ай 6 Ка — | 5 4i— 44— Ea T 413 0 

90,000 Do. % Ist Deb. Stock M - .. | 100 36 | 48% 96 — 99 96 — 99 Кн - 4 10 11 

18,000 | Hove, 1 to 18, T 5 9 6 7 Hm 7 xd M E 6 8 7 

дою Kenslagton а апа Knightsbridge Lue "T: 3 } а * ш * 91 5 ot 5 2i { 1 1 

n. Stk. с X * — — ix 

111,000 London Electric Supply согоганоп, чнч; О ‚ Ота. : : а 8.4 н % na 7 тай m NE 4 16 : 
70 L . y y Q oe oe 

874,805 Do. do: 4 Ist Mort. Deb. Stk. Red. | Stock |4 % 14 $144 89 — 98 89 — 93 932 ү : 416 9 

200,000 | Metropolitan Electric Supply, 1 to 100,000 . T b 10 % 110 $ d- 51 53 55 543 ‘ 619 23 
76,121 Do, : 96 Cum f. 1—71,106 . s 5 Y X. 4 58 А: : 4 710 

220,0001 Do. Ist Mort. Deben. Stock vs oe Д * 108 —107 108 —107 " : 410 0 

` 9 960,000 Do. Mort. Deben. Stock Redem. | Stock „ 355 87 — 92 87 — 92 P | 8 16 1 

250,000 | Midland Electric ration, on. 44 % Ist Mort. Deb. 100 „ 440% 95 — 98 95 — 98 " sg 4 11 10 
87,500 Newcastie-on: Tyne, 2 to 87,500 : : b 8 8 189% 65— 62 64— af eM SN 518 6 
87,500 Pref., 1 to 87,500 - => Б 5 5 5 * b — 53 5 — ко - 4 10 11 
10,852 Notting | Hill Electric ighting .. 44 T 10 6 7 96 | 74% 11 — 18 11 — 12 ым à 650 
20,000 | Oxford, 1 бапа 3000 ay i re 5 64 1% 17%, 53— 6 6 8 i 616 8 
60,000 Do. 4% Deb. Stock .. ..| 100 4 4 % |4 95 — 97 95 — 97 " m Я 42 6 
40,000 | 8t. James’ and Pall Mall Electric Li tht, Ord. .. 5 [144% (148% |1249 73— 8i 31— 8i Ti 7% 6 18 
20,000 Do. do. 7% Pref. ‚081 to 40,080 5 7 7 1% 6— 7 6— 7 as 6 0 0 
150,0001 Do. do. 84 % Deb. Stock Red. .. | 100 8$ 8496 | 8 % 86 — 01 86 — 91 А 8 16 11 
12,000 e Markets Electrio Supply, 4 Dei m me Я ‘ { Д 4 X n a nt 2 * А МП 
50,000 do. А X — — 

65,000 | South London N Power Ов bs a 5 8 $ 4 4% li— 2% 1j— a ee 6 6 
120,000 | South Met. Elec. Lt. & zu Sis 1 Nil 94 $= . i— , B 6 
117,968 Do. T dd 7% Pref. 1 1 7 7 "m 10, "m 118 22/6 : 6171 
200,000 Do. do, a 4$ % Ist Deb. Btk. 100 | 44% | % 43 —102 `. 102 E 4 8 

80,000 | Urban Electric Bupply, Ога 5 5 6 b 1 94 - 20 T€ 11 10 

5C,000 Do. 6 96 Cum. Pref. 5 6 b 5 14— 24 1 3 > 8181 
200,000 Do. do. 4496 моң, Db. gu. Red. 100 — | 44 4 92 — 95 — 96 4 14 
110,000 | Westminster Electrio Supply, Or à 5 1600 14 18 a i A á 9 8 6 9 

81.279 Do. do. 44 96 Ca: Pref. 6 b 5 5 44— dj— 5 98/9 oe 4 5 

MW (Original 5 Red. ‘to 4j 96 from 81st Dec., 1905) 
B ел 


* Unless otherwise stated, all shares are fully paid. + Quotations on Liverpool Book Rinde. 


Bank rate of Discount 44 per cent., August 15th. 51907. 
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AUTOMATIC SYNCHRONISING.* 


- By PAUL MacGAHAN anb H. W. YOUNG. 


— 


In order satisfactorily to connect an alternating- current generator, 
rotary converter or synchronous motor to a system which is already 
in operation, it is necessary that oertain conditions be complied 
with. The fundamental condition is that the electromotive force 
of the incoming machine and of the system to which it is to be 
connected shall be approximately alike at each instant. This 
requires that the two frequencies shall be the same; that the two 
voltages shall be equal, as measured on a voltmeter; and that the 
two voltages shall be of the same phase—7.c., that their maximum 
and zero values are coincident.  ' 

The synchroscope is so designed that the voltages of the incoming 
machine and bus-bars or line circuits act to rotate a pointer 
over a dial, the angle between the pointer and the vertical being 
always the phase angle between the two sources of electromotive 
force to which the device is connected. If the incoming machine 
is running too fast, the pointer rotates in the direction marked 
^ Fast" upon the dial, and if the incoming machine is slow the 
pointer moves in the direction marked Slow“ upon the dial. 
When the frequencies of the incoming and operating machines are 
the same and the phase relations are identical, the pointer remains 
stationary in a vertical position at zero. 

The inductor type synchroscope (fig. 1) is especially applicable 
where voltage transformers are already installed for use with 
other meters. As it requires only about 10 apparent watts it may 
be used on the same transformers with other meters. There are 
three stationary coils, and a moving system comprising an iron 
armature rigidly attached to a shaft, suitably pivoted and mounted 
in bearings, as shown in fig. 1. A pointer is also attached to the 
shaft. The moving system is balanced and is not subjected to any 
restraining force, such as a spring or gravity control. A rotation 
of the armature indicates a difference in frequency, and the rate 
and direction of rotation show which current has the higher 
frequency and the amount of the difference. 

The Lincoln type (fig. 2) consists of an alternating-current bi- 
polar motor with a laminated iron field and core, on which is wound 
a distributed two-phase winding connected in split-phase 


Fic. 2.—" LiNconN" ТҮРЕ 
SYNCHROSCOPE, 


Fic. 1.—INDpUcTOR TYPE 
SYNCHROSCOPE. 


relation through a non-inductive resistance and an inductive resist- 
ance. The former consisting of two stationary illuminating lamps, 
behind the letters F and в on the glass dial, and the movable lamp 
attached to the indicating pointer. On the magnet are wound two 
field coils. 

In addition to the openings in the dial in the form of the letters 
P and s, there is between them a narrow opening lighted up by 
the internal lamps, which marks the position that the pointer 
should have at the moment of synchronising, as shown in fig. 2. 

As the synchroscope cannot follow the differential frequency 
when synchronising is begun with a great difference in speed of the 
generators, synchronising lamps should be used until the speed is 
correct within approximately 10 per cent., when the synchroscope 
will fall into step and indicate by the direction of its rotation the 
speed relation between the incoming machine and the bus-bars. 

The automatic synchroniser, fig. 3, is primarily intended for use in 
etations operating large capacity machines and where it is essential 
that synchronising be done rapidly and safely. 

A successful automatic synchroniser should close the circuit when 
all of the conditions are suitable for closing, and it should prevent 
the closing of the circuit until these conditions are reached. This 
involves the following :— 

1. It should permit the coupling of the machines as soon as the 
difference in speeds is within safe limits, and it should prevent the 
coupling of the machines at other times. 

2. It should permit the coupling of the machines when the 
electromotive forces are within proper limite, and should 
prevent the coupling when the electromotive forces are too widely 
divergent. 

3. Itehould permit the coupling of the machines when the phase 
difference is within permissible limits, and should prevent the 
coupling when it exceeds these limite. 

4. It should close the relay circuit for coupling the machines on 
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the first occasion when the three foregoing conditions simul- 
taneously occur. 

5. It should close the relay contacts in advance of the period for 
coupling, by a sufficient interval to allow the switch to act at the 
exact moment of synchronism. The greater the difference in speed 
the greater should be this advance in angle in order that the time 
allowed may be constant. As different types of switches require 
different amounts of time to close, the time of advance should be 
adjustable. | 

6. It should be certain and safe in its operation, and if anything 
inthe mechanism fails it should prevent coupling. 

The automatic synchroniser is especially well adapted for use in 
power stations of large railway systems. When accidents occur 
which entirely shut down one or more sub-stations, it is exceedingly 
important to be able to start up with the least possible delay. 
With alternating-current starting motors and an automatic syn- 
chroniser for each rotary converter this can be done very quickly. 
Unless the voltage of the system has been greatly disturbed it is 
simply necessary to close the starting motor switches and the auto- 
matic synchroniser will do the rest. 

The working parts of an automatic synchroniser are shown in 
fig. 4, page 746, to which the following index applies :— 

4— Sliding platinum-tipped contact attached to and actuated by 
the pivoted beam к. 

B—Insulating segment secured to a sleeve loosely fitting pivoted 
shaft L and by means of pin в’ actuated by pivoted levers т and «c, 
the two latter being connected by a light connecting rod 1. 

B'— Pin secured to B and located between prongs of arm J. 

c—Platinum-tipped contact secured to segment B. 

D- Pivoted platinum-tipped contact controlled by spring р’ and 
normally bearing on contact c. 

E—Pivoted beam for suspending solenoid cores, actuating contact 
A aud dash-pot shell ғ pivotally attached to в. 

ғ — Shell of dash-pot pivotally attached to k. 

F'— Piston of dash-pot attached to pivoted arm a. 

G—Pivoted arm normally held in position by control spring н. 

H—Control spring holding r', G, 1, J and B iu normal position. 

1—Connection rod transmitting motion of r' and d to J. 

J—Two-pronged arm on shaft L, the right prong being normally 
held by means of spring к against the small pin в’ screwed into 
segment B. 

K—Light controlling spring for 3, the inner convolution being 
secured to J and the outer convolution secured to pin в’. 

L—Pivoted shaft carrying segment B and forming bearing for J. 
This shaft is in same plane as bearing for е. 

M—Pin on segment в, so arranged that it can engage projec- 
tion on p, thus lifting it from its normal position on contact c. 

N—Adjustable control weight for varying movement speed of 
segment в. : 

The dash-pot shell F is provided at ite top with a valve which 
openson the downward stroke, thus allowing control spring H to 
instantly pull piston F’ toward ita initial position. 

Each solenoid is wound in eight sections, alternate sections being 
connected in series, thus forming two circuits in each; one circuit 
of each solenoid being connected in series with a circuit of the 
other. This forms two independent circuits in the instrument, 
each circuit having half its turns on each solenoid, as shown in 
fig. 5, page 746. 

With the incoming machine in obase with the running machine 
or in synchronism, the magnetic fields induced by the currents in 
the left hand solenoid oppose each otber, thus neutralising the 
pull on ite iron core, and at the same instant the magnetic fields 
induced by the currents in the right hand solendid assist each other, 
thus giving a maximum pull on its iron core and drawing it to the 
bottom of the solenoid. 

When the incoming machine is not in synchronism, the magnetic 
fields induced by the currents in the left hand solenoid assist each 
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other, thus exerting a maximum pull on its iron core, and drawing it 
to the bottom of the solenoid. At the вате instant the magnetic fields 
due to the currents in the right hand solenoid oppose each other, 
thus neutralising the pull on its iron core. When the incoming and 
running machines are in 90° phase relation, the solenoids exert equal 
pulls on their iron cores, which take up positions at equal dis- 


tances from the bottom of each solenoid. 


The displacement of the beam from the synchronising position 
(due to differences tn phase between the machines) imparts to it a 
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walking-beam action, and this movement up and down corresponds 
to the dark or light period of lamps or to the pointer rotation of 
the regular dial synchroecope. Suppose:— 

1. That the incoming machine is almost in step and phase, . c., 
synchronism with the running machine. It will be found that as 
it approaches synchronism, the right hand solenoid of the synchro- 
niser wil slowly pull ita core down, thus raising tbe left end 
of beam E. The raising of E will lift the dash-pot shell F so slowly 
that the air escapes with sufficient freedom so that the piston r' 
is not effected and is held at its normal position by the control 
spring н. With the position of the piston ғ undisturbed, the 
elements d, І, J and в will remain stationary so that the contact c 
may for the moment be regarded as fixed in position. The solenoid 
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core will continue to travel slowly down, until at exact synchronism 
it reaches the bottom of the solenoid and this movement will have 
caused contact a to move forward and touch contact o, which 
already being in contact with p will complete the relay circuit 
through the contacta a, с and р, as shown in fig. 5. The completion 
of this circuit will draw up the relay armature core, thus 
switching in the solenoid that closes the main circuit-bresker and 
switches in the generator. 

2. That the difference in speed between incoming and running 
machines is somewhat greater than in the first case. It may be 
Been that the air in the dash-pot will not have eufficient time to 
escape and piston r' will be drawn upward, thus advancing con- 
tact c towards contact a. This movement will allow c to make 
contact a little sooner than in the first case, thus energising the 
telay and closing the coil of the main switch a sufficient time ahead of 


5 


To bxoming Machine 


synchronism to allow the switch the necessary amount of time to 
overcome its lag element, thus closing just at or just before the 
time of exact synchronism, rather than just behind this point. 

3. That the difference in speed between running and incoming 
machines is exceeded for safe synchronising. The piston ғ’ will 
(by suction of r) be rapidly wn far enough to advance c a 


sufficient amount to enable the pin м on segment в to lift up contact 


D, thus opening the relay circuit and preventing the closing of the 
main switch or breaker. It may be seen that the greater the speed 
difference between machines the greater the advance c will make 
toward 4, owing to the fact that less air has time to escape from 

the dash-pot and the piston will, therefore, force B further round. 
This condition will continue until the frequencies again approach 
within safe limits, when the action explained under the first and 
second cases will take place. 

If the voltage of the incoming machine differs considerably from 
that of the bus-bars to which it is to be connected, the device will 
not close the contact, since the effect of the excessive voltage on 
the left-hand solenoid is to hold that end of the beam too low at 
the moment of synchronism. Thus the incoming machine will 
not be connected in parallel unless the voltages are approxi- 


mately equal, the machine in phase with the line and the 
frequency correct. 

An auxiliary relay is used to avoid carrying the current of the 
main switch closing coil through the contacts of the automatic 
synchronieer. This relay consists of a simple solenoid having a 
core 80 located as to be drawn up and bridge two contacts in the 
circuit of the closing coil. 

A controlling switch, such as used with oil circuit-breakers, is 
interposed in circuit with the synchroniser and electrically- 
operated switch. By means of this control switch the main or 
electrically-operated switch, or oil circuit-breaker, may be tripped, 
but cannot be closed, as the closing coil is normally out of circuit 
until the synchroniser completes the contact. 

The control switch is of drum construction, and when turned 
to the trip position the circuit through the trip coils of the 
main switch is completed, thus opening the connection from the 
machine to the bus-bars. At the. same time, current at approxi- 
mately 100 volts from the alternating current bus-bars is fed 
to the left hand pair of binding posta of the synchroniser, which 
brings the rocker arm from the synchronous position to the hori- 
zontal position, thus opening the synchroniser contacts and leaving 
them in a safe position. 

On turning the control switch to the closed position, approxi- 
mately 100 volta alternating current from both the bus-bars and 
the incoming machine is connected to the synchroniser and the 
rocker arm begins to oscillate rapidly. Immediately, the closing 
circuit is completed as far as the auxiliary relay, and the direct 
current which operates the relay is closed as far as the syn- 
chroniser. When the synchroniser closes its contacte the relay also 
closes and operates the main switch. On returning to “ off" posi- 
tion after closing tbe main switch the controller opens the direct- 
current circuits to the synchroniser and to the closing coil of the 
main switch, this latter circuit being opened in a second place by 
therelay. An instant later the transformers are disconnected from 
the synchroniser. 


DRAFT HOME OFFICE REGULATIONS. 


FacTORY AND WORKSHOPS Аст, 1901. 


Ws have received from Mr. H. Faraday Proctor, Hon. Secretary, 
the following schedule of objections raised by the Incorporated 
Municipal Electrical Aesociation to the draft regulations recently 
issued from the Home Office :— 

The objectors submit that Undertakers," with statutory powers 
and obligations authorised under the Electric Lighting Act, should 
be under the control and regulations of one Government Depart- 
ment only as regards technical matters. 

Since, by the Electric Lighting Acts, undertakers are already and 
always have been subject to the control and regulations of the 
Board of Trade, as made and amended from time to time, and sinoe 
such regulations provide ample protection to workmen, different 
regulations issued by another Department are undesirable. If 
further or more detailed regulations are necessary, the Association 
would welcome an amplification of the existing regulations rather 
than the issue of new rules by any other Department. The 
Association therefore asks :— 

That nothing contained in the regulations ag drafted or as they 
may be amended shall apply to undertakers, or their works, 
authorised under the Electric Lighting Acts. 

The Association submits that the regulations generally would 
unfairly and seriously handicap the use of electricity as compared 
with other forms of energy not subject to such regulations. 

The Association submits that the regulations should not be made 
retrospective, except in cases where it is shown that existing works 
have in practice proved dangerous. 

The Association submits that the regulations as a whole are too 
vague and general to be instructive or useful, whilst even in the 
hands of an expert they are open to so many constructions as to be 
a source of perpetual misunderstanding and expense. 

All inspectors employed in connection with the enforcing of the 
regulations should be specially appointed electric inspectors, fully 


` qualified and experienced in the description of works under 


inspection. 

Occupiers of premises should in all cases be given a right of 
appeal against the decision of any inspector. 

Preliminary.—1f tbe regulations are in any instances made 
retrospective, an alteration of the dates by which the regulations 
shall be complied with is necessary, as compliance with the dates 
mentioned would be impracticable. 


DEFINITIONS. 


Cables.—The Association respectfully submits that this definition 
is improperly applied to the expression '' cable," aud would lead to 
great confusion. 

Switchboard.—The Association submits that this definition is too 
wide. If taken literally a single switch, a single fuse or the coils 
of an arc lamp with the requisite conductors would constitute a 
switchboard. 

Switchboard Passage-Way.—This definition is too general. As it 
stands it would embrace even a telephone box containing a switch 
for controlling the light, &c. 

Regulation 1.— The Association submits that the word “are” 
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should be substituted for the word may in the second line. The 
Association is of opinion that this in common with most other of 
the regulations is too vague and general to be of any real use. 
Regulations drawn up on such general lines are deemed very un- 
desirable, since they give to Inspectors the power of deciding what 
shall or sball not be considered necessary. 

It is not proposed to repeat these remarks in respect of each rule 
to which tbey apply; it will be understood that they apply 
generally to nearly every one of the regulations as drafted. 

Regulations 2, 3, &c.—See objection to No. 1. 

Regulation 4.—This regulation should be deleted. The use of 
switch-fuses and disconnecting links should most certainly be 
allowed. NorE.—Under Regulation 9a link would appear to be 
a switch. 

Regulation 5.—The last sentence commencing with the words 
“ Every fuse shall be should be deleted or amended. The Asso- 
ciation is of opinion that there are certain fuses which must of 
necesity receive attention, whilst there is to a certain extent a risk 
of shock, but such would be attended to by competent persons only, 
and, therefore, the danger would be reduced to a minimum, and 
would be trivial in character. 

Regulation 11.— This regulation should be deleted, because (a) 
it is preferable and far safer that under certain conditions there 
should be one switch only for the control of two or more motors, &c. 
Conditions often exist under which switches, if more than one be 
installed, are liable to be mistaken one for another with dangerous 
results, as, for instance, on a crane or other machine driven by more 
than one motor; (b) the use of switch-fuses, instead of switches, 
should be allowed, as the addition of innumerable switches would 
greatly add to the risks as well as expense. 

Regulation 12. —T'he Association is of opinion that paragraphs 2 
and 3 ghould be deleted, because they would involve great expense 
without corresponding benefits. 

Regulation 13.—Paragraph 2 should be deleted. Because (a) the 

uping of portable apparatus on one control should be allowed. 
b) the provision of a plug connector is sufficient in most cases, 
and is often preferable to a switch. 

Regulation 15.—This regulation should be made to apply to high- 
pressure and extra-high-pressure switchboards only. ‘ 

Regulation 17.—As previously stated, it is imperative that these 
regulations should not be made retrospective; this observation 
applies especially to this regulation. This regulation cannot be 
enforced, even as regards new work, unless the definitions are 
amended. ! 

Regulation 18.—Sub-section (b).—' This sub-section should not 
apply to low-pressure instruments (where one pole is st earth 
potential) used on switchboards for the control of high-pressure or 
extra-high-pressure circuits. 

Sab-section (d).— This sub-section should be deleted, as compliance 
is impracticable, or so nearly so, as to be most undesirable. 

Regulations 21 to 33 (inclusive).—These regulations should only 
apply to high-pressure and extra-high-pressure working. 

lation 30.—Although referred to in the above paragraph, 
special sttention is directed to this regulation, which, it is con- 
tended, would needlessly alarm the great majority of users of elec- 
tricity who use low-pressure currents, and would result in & serious 
set-back to the electrical industry generally. The Association submits 
that this regulation should only apply where high-pressure or extra- 
high-pressure is employed. 

Regulation 33.—Line 3.—The words “switchboard or" to be 
deleted, as, owing to the wording of the definition of a “ switch- 
board," a switch for controlling the lighting of the sub-station 


could not be placed within reach, and such arrangement is. 


necessary. 
Line 4.—The word “accidental” to be inserted between the 
words within and reach. 


THE INEFFICIENCY OF DIFFUSED 
LIGHTING SYSTEMS. 


Tue Convention of the Illuminating Engineering Society of 
America this year has been particularly rich in suggestive papers 
on the science of electric lighting. One of these, by Preston S. 
Millar (published in the Western Electrician), on the elements of 
inefficiency in diffased lighting systems, was especially useful. 
Diffused lighting was specified as that form of artificial lighting in 
which the ceiling and walls constitute the reflecting and diffusing 
media by which the light is transmitted to the plane whose illu- 
mination forms the first object of the installation. Direct lighting 
includes the numerous methods in which the lighting of the ceiling 
&nd walls is incidental, as the bulk of the light is thrown directly 
where it is required. 

Diffused lighting is generally characterised by a reduced intrinsic 
brilliancy of light sources and by uniform distribution of illu- 
mination. This is said to be less fatiguing and more pleasing to 
the eye than direct lighting effects, and to secure these advantages 
efficiency is freely sacrificed, the extent of the sacrifice depending 
on the natare of the installation. The loss is comparatively small 
where the object illuminated is the ceiling or wall, and large for 
utilitarian purposes—such as desk lighting. The first element of 
inefficiency is the loss of a large proportion of light in multiple 
ута reflection, which із an integral part of this system of 

ing. | 


A temporary equipment was fitted up for the purpose of testing 
the effect of both direct and diffused lighting, the illustration 
showing the type of lighting fixture used, and the vertical section 
of the room. Superimposed upon this vertical section are found 
illumination curves in foot-candles plotted from tests of the hori- 
zontal illumination of the working plane, the vertical illumination 
of the wall, and the horizontal illumination with the plane inverted | 
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ILLUMINATION TESTS. 


on the ceiling. The tests were made at pointe about midway 
between one end of the room and the lighting fixture. A sufficient 
number of lamps were burned in each installation to afford satis- 
factory illumination for reading. One set of curves shows the 
illumination due to diffused lighting, the other set giving the illu- 
mination due to direct lighting. 

Tests were made to determine the intensity and efficiency of 
illumination on a horizontal plane 30 in. above the floor, the figures 
working out as follows :— 


TABLE I.—TrEmporary INSTALLATION AT ELECTRICAL TESTING 
LABOBRATOBIES. 
| Direct. Diffused. 
Square feet of floor space ... т zs 176 176 
Number of lamps m ie - 4 24 
Type of lamp All oval anchored filament 
incandescent electric. 


Average mean horizontal candle-power ... 10:2 19:4 
Average watts per mean horizontal candle- 

power bus ns or i 3:53 516 
Total watts is MC. eus 145 2,398 
Horizontal illumination, average foot- ' 

candles Tes S: ies M te 1:02 3:29 
Foot-candles per watt per square foot 1:24 0°24 
Relative effect of in- f Diffused 19 

stallation as a Solo | Direct percent. 


Now the two prime elements upon which the lighting efficiency 
depends are, first, the efficiency of the illuminants measured in lumens 
per watt, and secondly, the efficiency with which the light is 
utilised, that is to say, the proportion of the total flux of light 
which is effected on the plane considered. It should be borne in 
mind that there are three expressions in efficiency, (а) efficiency of 
illuminants in lumens per watt, (b) efficiency of light utilised, which 
isthe ratio of lumens applied to lumens generated, and (с) efficiency 
of lighting installation as & whole measured in foot-candles per 
watt per square foot, or lumens applied per watt. If the average 
intensity of illumination is determined on the test plane, the lumens 
applied are found by multiplying thisaverage intensity by the area 
investigated, expressing the intensity in foot-candles and the area 
in square feet. Such calculations have been worked out in connec- 
tion with the installation mentioned in Table I, and com 
with figures obtained at the Harlem office of the New York Edison 
Co., with the following results :— 


TABLE II. 
Temporary installa- Harlem office of 
tion at Electrical New York Edison 
Testing Laboratories. Co. 
— . p ee РЯ 
Direct. Diffused. | Direct. | Diffused. 


. 
—— —- em ͤ b—— — — — — — 


Total flux of light, lumens... | 424 | 4,821 . 13,938 | 30,532 
d c padri d quac шше 180 579 . 6,642 4,689 
Efficiency of light utilisation | 42:395 120% , 477% 164% 
Efficiency of illumiriants, | | 
(lumens per watt) . . 292 ' 201 3:84 ;, 334 
Relative effect of systems; 
Diffased ; 

Direct 77 ies aoe 

Sacrificed to secure diffusio 


28 per cent. 
72 per cent, 


32 per cent. 
68 per cent. 
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If the horizontal plane only is considered, the inefficiency of 
the diffused lighting system in the Electrical Testing Laboratory’s 
installation is only 28 per cent. over that of the direct-lighting 
system, this figure being independent of the efficiency of the lamps, 
and being the correct basis of comparison. The loss of light in the 
two diffused lighting systems considered, amounted to about 70 per 
cent., and that was due to multiple diffused reflection. 

Another feature of inefficiency is that it is necessary to provide 
everywhere in the area considered an illumination which must be 
approximately the highest intensity required at any point lighted 
by the installation due to uniform distribution, whereas with light 
which may be subject to effective control, the highest intensity is 
produced at a point where the maximum is required, and at points 
where the high intensity is neither required nor desirable, the 
lighting intensity is allowed to approach the minimum, thus 
obtaining considerable economy. Moreover, in diffused lighting, 
the person himself and closely adjacent objects obstruct a con- 
siderable proportion of the light which would otherwise be effective. 
Yet another matter of inefficiency is the ineffectiveness of light 
rays falling at small inclinations on the surface to be illuminated. 

The fourth factor is a physiological one depending on the craving 
of the eye for higher intensities upon the surface upon which it is 
directed when surrounding objects are brilliantly lighted. This 
has been decided by bringing at different times various individuals 
into the test room, each person being asked to seat himself in any 
position which would give him the greatest ease and comfort in 
reading a sheet of white newspaper. He was asked to hold the 
newspaper at an angle which seemed to him to give the best results. 
The test plate of the illumination photometer was then placed 
immediately beneath the paper, and parallel to it in sucha way 
thatthe paper could be removed and the intensity of the illumina- 
tion which was thrown upon it could be measured without chang- 
ing any other conditions, the reader remaining seated. 

It should be mentioned that while the reader’s position was being 
selected, the illumination was kept at a low intensity. With the 
direct lighting system, the illumination was then raised and mani- 
pulated until the intensity suited to the individual's taste was 
reached, the paper then being removed and the intensity measured. 
Immediately after this the illumination was again reduced to the 
low limit, and after a short interval the diffused lighting system 
was tried, other conditions remaining the same. This, in its turn, 
was varied until the required intensity had been produced and 
measured. 

Taking the average of 10 observers, it was found that 65 per cent. 
higher intensity of illumination was required for reading with the 
diffused lighting system than was necessary with the direct lighting 


system. The following table gives one or two interesting points 
with regard to this test :— 
TABLE III. 
Direct Diffused 

| lighting. lighting. 
Average intensity т 885 ges nU 2773 44^ 
Average difference from mean, amount s 46 99 
Average difference from mean, per cent 17 22 
Maximum variation above mean, per cent. ... 37 42 
Maximum variation below mean, per cent. ... 31:5 42 
Variation, highest above lowest, per cent. ... 100 142 


In the case of a placard viewed at a distance of 8 ft. or 10 ft., 
30 times as much light was reauired to allow the observer to read as 
well with diffused lighting as with the direct lighting arrangement. 
This was due to the fact that large portions of the wall were within 
the angle of vision, and exercised a powerful influence upon the 
eye. The walls were relatively dark in the direct lighting system, 
and brilliantly illuminated with the diffused lighting system; the 
pupil of the eye in the latter case considerably contracted. 

The general conclusions drawn by Mr. Millar were as follows:— 
In diffused lighting systems of the type considered where the 
illumination of a working plane is one of the prime objects, & 
large proportion of the light is lost, and that which is not lost 
becomes less effective. Brilliant illumination is produced where it 
is useless and even undesirable, and conditions are established 
which create a demand for an unduly high intensity of illumination 
on the object viewed. This applies to any system of diffused 
lighting involving the loss of a large proportion of light, such as 
cove lighting, lighting with skylight effects, tube lighting, &c. 
Lighting with large sources is more liable to these effects than 
lighting with smal) sources, 

The practical outcome of the tests appears to be that the 
illuminating engineer can often meet the outcry for more light by 
reducing the intensity of illumination on unimportant objects 
which are unduly well lit; as much care should be taken to secure 
suitable minimum intensities as is generally expended: in striving 
for maximum values. By taking advantage of opportunities to 
reduce intensity at unimportant places, not only is efficiency 
gained, but as a general rule, better lighting. is also effected. 


Continental Trade Slackening.—According to a 
statement published by the Bohemia of Prague, the Allgemeine 
Elektrizitats Gesellschaft, of Berlin, has addressed a confidential 
circular to its representatives drawing attention to the fact that the 
company is again in a position to accept orders for delivery within 
a fixed period. | 


PROCEEDINGS OF INSTITUTIONS. 


Note оп a Series Parallel Lamp Resistance. 


Communicated to the FARADAY Society by N. T. M. WILSĒORS, 
N. Sc. 


THE accompanying diagrams represent a method of arranging lamp 
resistances, which has been found very convenient for electro- 
chemical work. The arrangement was devised some years ago by 
Prof. J. D. Cormack, of University College, London; but, as no 
account of it has been published by him, and as it does not seem 
to pe generally known, Prof. Cormack has very kindly allowed this 
note tc be read before the Faraday Society. 

In the figures only three lamps with their connections are shown, 
but the number of Jamps may be increased indefinitely. The lamp 
sockets Lj, La, Ls, &c., are connected permanently in series with 
each other and with the terminal 11; but, by means of the two-way 
switches, Si, 82, Ss, &c., they may be connected up further in several 


different ways, so as to produce a wide variation in the total 
resistance between the terminals T, and Tg. Thus, with three lamps 
of the same aize, the following six combinations are possible: three 
lamps in series (fig. 1), two lamps in series, one lamp, one lamp in 
parallel with the other two in series, two in parallel, or three in 
parallel (fig. 2). If the lamps have a resistance of 100 ohms each, 
the resistances corresponding to the above steps will be respectively 
300, 200, 100, 66 6, 50, and 33°3 ohms. With lamps of different 
sizes, or with a larger number of lamps, the number of possible 
combinations becomes much greater. A further advantage of the 
system is that no movement of the switches can cause a short 
circuit between T; and т.. 

The two-way switches must have a well-defined central ''off" 
position. For this reason, and also because one can follow the 
connections from the positions of the knobs, Lundberg's Duplex 
tumbler switches have been found suitable. 


On the Indicated Horse-Power and Mechanical Efficiency 
óf the Gas Engine. 


By Pror. BERTRAM HOPKINSON. 


(Abstract of paper read before the INSTITUTION OF MECHANICAL 
ENGINEERS, October 18th, 1907.) 


IT has been stated that the indicator diagrams obtained from gas 
engines do not give as accurate results as those from steam engines, 


owing to the effects of inertia and back-lash, and that the mean 


I. H. P. determined from the diagrams taken in a trial may differ 
considerably from the real mean power. In testa made by the 
Committee of the Institution of Civil Engineers on the Efficiency of 
Internal Combustion Engines, the mechanical efficiency taken as 
the ratio of brake to indicated horse-power varied from 80 to 94 
per cent. in three engines of similar type; the resulta were 
obviously incorrect, and the ratio of the full-load в.н.Р. to the 
(full-load в.н.р. + light-load r.H.P.) was taken as the mechanical 
efficiency, when the ratios varied only from 0:86 to 0:888, increasing 
with the size of engine. The Committee's report throws doubt upon 
many of the efficiency tests on gas engines that have been published, 
and even the method above mentioned is questioned by the author, 
a8 the friction losses may vary widely with the temperature of the 
cylinder. The author has carried out a series of experiments on 
the subject, which have led to the conclusion that if precautions 
are taken to keep the pressure of the gas supply constant, the 
diagrams given by the engine are remarkably regular, and whether 
the engine be missing ignitions or not, it is possible, by the use of 
& sufficiently accurate indicator, to obtain the indicated power from 
diagrams within 1 or 2 per cent. Further, the difference between 
I. H. P. and в.н.р. is rather less than the H.P. at no load under the 
same conditions of lubrication, mainly because of the difference in 
the power absorbed in pumpiug. In the particular engine tested 
by the autbor the error from this cause in obtaining the indicated 
power would amount to about 5 per cent. The friction is sub- 
stantially constant from no load to full load, provided that the 
temperature of the cylinder walls is kept the same, but the influence 
of temperature is very great. 

A Crossley engine of 40 н.р. was used, with cylinder 114 in. 


diameter by 21 in. stroke, the speed being 180 B. P. uu. and the oom 


pression pressure 175 lb. per sq. іп. abs.; hit-and-miss governing 
was employed, with magneto ignition, and coal gas was used. 

To measure the gas consumption, a gas-holder of 10 cb. ft. 
capacity was placed in the main near the engine ; with this it was 
possible to determine the volume of gas consumed during, say, 
50 suctions, with an accuracy of 1 part in 500, and certainly. the 
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error did not exceed one-half per cent. At the same time the 
indicator were photographed, The holder could be filled 
again without stopping the engine, and assuming the rate of con- 
sumption to remain constant while the holder is filling, it is obvious 
that this method is applicable also to long-continued runs, with 
accuracy much greater than that of any meter. The holder should 
be large enough to run the engine for about one minute. 

It was necessaty to construct an indicator that could be absolutely 
depended upon within 2 per cent., and that could work for long 
periods without failure. No form of pencil indicator could fulfil 
the fret of these conditions; the explosion pressure rises to 500 or 
600 lb. per sq. in. in less than ү} second, and as the natural period 
of vibration of an ordinary Richards indicator is of the same order, 
violent oscillations are set up. Back-lash also of ,i, in. at the 
pencil may cause an error in the area of the diagram of 3 per cent., 
and as this defect is usually quite 43; in., the error is 6 per cent. The 
pencil motion is not rigidly parallel with that of the piston, even 
in the Crosby indicator, and this, again, introduces an error, reduc- 
ing the apparent value оѓ the mean pressure. With these and other 
errors, gas engine diagrams taken with a pencil indicator cannot be 
relied upon as accurate to within 5 per cent., and the error must 
often be more like 10 per cent." Wear and tear quickly slackens the 
jointe, so that the life of a pencil indicator when used on a gas 
engine is limited to a few hundred explosions. . 

The author designed a new type of indicator, in which the spring 
consists of a straight steel strip, deflected by a piston, and tilting a 
mirror; at the same time the apparatus is rotated in proportion to 
the motion of the engine piston, and the diagram is observed by 
optical means. There is no lost motion in this instrument; the 
deflection of the spring is accurately proportional to the pressure, 
so that the diagrams can be integrated with a planimeter, and the 
natural period of vibration is about 2 second. The indicator is 
easily calibrated with dead weights, and can be left open to the 
engine for considerable periods without attention. 

The diagrams were photographed, but they can also be observed 
directly on a transparent screen and plotted on squared paper, the 
result being then correct within 5 per cent. Check tests of similar 
diagrams integrated by separate observers gave a mean area of 
0:954, the extremes being 0:963 and 0:940. 

Ina continuous series of 100 explosions the area does not vary more 
than 1 per cent. on either side of the mean value, though after a 
cut-out the next diagram sometimes shows a slight enlargement of 
the area. 

The gas taken per suction with a hit-and-miss governor is deter- 
mined by the temperature of the cylinder walls and piston, and the 
opening of the gas-cock ; thé mean pressure in the cylinder during 
the suction stroke is about 2 lb. per sq. in. below atmosphere, or 
55 in. of water, so that a variation of 2 or 3 in. of water in the 
pressure of the gas supply may cause a substantial change in the 
charge. By quickly varying the temperature of the cylinder walls 
by means of the jacket-water, the gas consumption was made to 
vary between limits differing by 12 per cent. 

Daring one of the tests made to determine the mechanical losses 
in the engine, the latter was run with fairly full load, missing about 
one explosion in five cycles. While careful observations were 
taken of the brake load (the difference between a dead weight and 
a spring balance) three photographs of indicator diagrams were 
taken, each photograph covering about a dozen explosions. At the 
same time the misses occurring in about a couple of hundred cycles 
were counted, so that the ratio of missed ignitions to cycles was 
accurately known. These observations gave all the data for the 
mechanical efficiency, no observation of speed being necessary; the 
speed was, however, kept approximately constant by the governor 
at 180 R. P. u., and in what follows brake power and indicated power 
are both calculated on the assumption that that was, in fact, the 
speed of the engine. The following are the results of measuring 
the three photographs, together with the observations taken at the 
same time as the photographs :— 


TABLE I. 

Jacket: „„ МЕР, © Gas 
Exit | Explosions | from | рег 1. 1. v. BHP 

temperature. | Cycles, | diagram. i suction. | | 
— ru MET HEEL CI 3 
150° F. (65°С)! 0:804 1003 01196 | 397 | 340 
= 082 | 994 | 01182 402 | 346 
160° Е. (71° C.) 0825 01164 | 402 | 349 


| 99`0 | | 
| | | | 


It will be seen that the mean pressures from the three diagrams 
show very good agreement, being all within 1 per cent. of the mean 
value after allowing for the small change in gas charge. The mean 
of the three observations of brake horse-power is 34:5. The mean 
indicated power із 40°0, giving a mechanical efficiency of 86:2 per 
cent. The difference between brake and indicated horse-power 
ranges from 57 to 5'3 H.P., the mean being 5:5 н.р. In the course 
of the test the jacket temperature rose slightly, and this is sufficient 
to account for the small diminution in mechanical losses observed 
in the course of the test. MN | 

Immediately after the completion of the above full-load tests 
the brakes were taken off and the engine run witbout load, the 
jacket water being throttled so as to prevent the engine from cool- 
ing down rapidly. Photographs were at once taken of the indi- 
cator diagram, the gas consumption was measured and the ratio of 
explosions to total cycles was ascertained to be 0'141. The mean 
Pressure was found to be 105˙5 Ib. per sq. in., the gas consumption 
071252, giving 1.Н.Р. 7:35, or about 1:85 н.р. more than the difference 


existence of pressures in the cylinder; the estimate of 


between the 1. H.. and the в.н.р. in the full-load teste. Had the 


engine in the latter case been firing every time instead of four 
. times out of five, this difference would have been increased in the 


ratio 4, becoming 2'3 н.р. 

This result, that is, that the power taken to turn the engine 
round at light load is rather over 2 H.P. more than the mechanical 
losses at full load, which was verified on many occasions, is due 
almost wholly to the difference in power absorbed by the pumping 
strokes of tbe engine at light load and at full load. 

An independent estimate of the power lost in pumping was 
made by belting the engine to the dynamo and motoring it round 
without allowing it to take gas. 'lhe mean was 3:45 H.P. against 
3:5 н.р. estimated from indicator diagrams. 

In comparing the mechanical loss with the light load indicated 

wer, care was taken that the conditions of the engine as regards 
fabrication and cylinder temperature were as nearly as possible the 
same, It was found that these factors made a very great difference 
to the engine friction, and it is important to allow for this in 
basing any estimate of indicated power upon the power absorbed : 
by the engine at light load. At the end of a full-load test the 
jacket temperature was 179° F. (81° C.), the engine was absorbing 
about 7 H.P., exploding once in seven cycles, and the ordinary 
normal lubrication was going on. The gas consumption was 
0:1159 cb. ft. per suction. With the engine running under these 
conditions, the jacket-water, which had previously been shut off, 
was turned fully on, so that in а few minutes the jacket tempera- 
ture had fallen to 61° Е. (16* C.). The gas consumption was then 
found to have risen to 0:1205 cb. ft. per suction, or by about 3 per 
cent., and the engine was taking gas once in 4°85 cycles. Thus the 
power absorbed had increased, in consequence of the reduced 
cylinder temperature, to 10:0, or by about 40 per cent. on its value 
with the hot cylinder. A considerable quantity of water was then 
injected into the cylinder. The result of this was an immediate 
drop in the power absorbed to about 6 E. P., or rather less than the 
engine was using with the hot jacket and with the normal lubrica- 
tion. This very great variation in the power absorbed by the 
engine in friction must, of course, be within the experience of 
many people who have worked practically with gas engines, and it 
is referred to here mainly because it is во important a factor in the 


testing of these engines for mechanical efficiency. In the full-load test 


immediately preceding this experiment the brake-power was 36:2, 
and if the indicated power had been calculated by adding to the 
brake power the horse-power absorbed at no load, the result might 
have been anywhere between 43:2 and 46:2 according as the light- 
load tests were done with a cold or with a hot jacket. The 1. k. p. 
was determined by measurement of the diagram to be in fact 41 2. 

Confirmation of the great variation of power absorbed with the 
condition of the cylinder was obtained by motoring the engine 
round. 

The power required to drive the engine round with the piston 
removed was found to be 1`4 н.р. This includes the main bearing 
friction, valve-lifting and belt losses. The piston friction varied 
according to conditions between 1:3 and 5°1 H.P., the normal value 
with jacket at 180° Е. being about 2:5 Н.Р. 

In normal working at nearly full load (41:0 r.H.P.) With the 
jacket at 180° F., the mechanical losses in this engine may be 
allocated as follows :— 


TABLE II. 


Suction ; 
Piston friction 


| 1'4 H.P. 
Other friction (valve lifting, &c.) M 


2:5 H.P. 


3 495 of 1. . p. 
6'1% of 1. H. p. 


1'1 E. p. 27% of I. n. p. 
Total 5'0 H. p. 12:2% of 1. H. P. 


The apportionment between piston friction and other friction is 
somewhat uncertain, as it may be to some extent affected by the 
iston 
friction being based upon running the engine with the cylinder 
open to the air. 

The effect of using water as a lubricant when the cylinder is 
cold is, of course, easy to understand, though the author hardly 
expected to find that it was so great in amount. It is not quite so 
marked, though still quite perceptible, when the engine is runnin 
fully loaded. In one test, in which the engine was fully load 
and the jacket-water at a temperature of about 180° F. (82° C.) at 
exit, it was found that injection of water in considerable quantity 
diminished the number of explosions per minute by about 3 per 
cent., with the same brake load and speed. This difference is due 
entirely to the change of lubrication, the water having no effect 
whatever upon the indicator diagram. 

The following is a summary of the various efficiency figures 
relating to this engine :— 


TABLE III. 


333% to 37%, according to 
strength of mixture.“ 
8595 to 90%, according to 


Thermal efficiency... 


Mechanical efficiency for medium 


charge. jacket temperature. 
Air-cycle efficiency m we 2027096, 
Efficiency relative to air cycle ... 064 to 0771. 


* The weaker mixtures give the higher efficiency. 


A series of tests for mechanical efficiency were made upon a 
Daimler four-cylinder petrol motor running up to 1,200 R. p. v., 
having cylinders 3:56 in. diameter with & stroke of 5:11 in. 

The mechanical efficiency of this engine is remarkably high for its 
Bize. With boiling jacket-water the mechanical efficiency is 90 per 
cent. at а speed of 400 в.р.м. It falls off to 75 per cent. at a speed 
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ok: about 1,300 R. p. M. The thermal efficiency is also high, reaching 
over 26 per cent. under the most favourable conditions. The air - 
cycle efficiency corresponding to the compression ratio 3 85 is 41:5 
per cent., so that the relative efficiency is 0:625. 


APPENDIX. 
Description of Indicator. 


Fig. 1 isa drawing of the instrument, partly in section. The 
block a is screwed into the ordinary indicator hole of the engine. 
The frame в fits over the block, sufficient clearance being left to 
provide for unequal expansion. The frame is held up by a spring 
into engagement with the lower face of the nut c (screwed to the 
top of a), a ball-race being interposed so as to admit of easy rota- 
tion of the frame about the axis of 4. 

The spring р is a piece of steel strip resting in grooves at the end 


SS 


| 
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of the frame в, and held by the screws x Е. The spring is slightly 
bowed before insertion in the frame so that when the screws Е Е 
are screwed home, the spring is held straight with slight pressure 
on the four points of support. 

The piston > slides in a bore in the block 4. It is made hollow, 
bat a plate closes its lower end. At the top it is provided with a 
hook G, the opening of which is slightly larger than tbe thickness 
of the spring. The piston is thus free to move laterally, and no 
binding action is possible between it and the sides of the bore guch 
as would occur if the piston were rigidly attached to the spring. 

The mirror H is clamped to a steel spindle 1, the ends of which 
are pivoted in small holes in the vertical spring cheeks ; 3. The 
motion of the spring р is communicated to the spindle and mirror 
by means of the piece of vertical spring x. The lower end of this 


piece of spring is held firmly on the face of the main spring D by : 


means of the jaws L; the upper end is firmly clamped to the arm м 
which projects at right angles from the mirror spindle. (See fig. 2, 
which is a section in a plane at right angles to fig. 1.) 

The spring к, while sufficiently rigid to transmit the motion of 
the main spring to the end of the arm m without buckling, is flexible 
enough to allow for the angular motion of that arm. The mirror is 
thus turned about the sxis of the spindle by an &mount which ie 
proportional to the displacement of the main spring p, and, there- 
fore, to the presgure under the piston. 

In order to give the other motion to the mirror the frame B is 
positively connected by linkage to a reciprocating part of the 
. engine, and is thus caused to rock as a whole about the axis of the 
block a. The motion thus given to the frame в must be in phase 


N. 


Еа. 3.—DiIadkaM or LEVERS FOR OPERATING THE INDICATOR 
MIRROR. 


with and proportional to the piston motion. In consequence of the 
smallness of the angular motion (about у, of a radian) of the frame 
B, it is easy to secure this result with simple gearing, the effect of 
the curvature of the paths of the joints in the linkage being negli- 


&ible. A convenient arrangement is that shown diagrammatically in 
fig. 3, in which 8 is an eccentric fixed to the -shaft, and such 
that the diameter is to the throw as the crank-radius is to the length of 
the connecting-rod. The lever w is jointed at one end to the rod v, 
which takes its motion trom one end vf a lever pivoted at the other 
end т, and engaging with the eccentric by a roller J. Et the other 
end w is fixed to a clamping ring x, which fita over the turned 
portion of the frame of the indicator, fig. 1. 

The manner in which the diagrams are made visible is apparent 
from the disgram, fig. 4. 

The source of light is a fine hole P illuminated by an ordiaary 
J. volt iacandescent lamp. The rays from this, after reflection from 
the plane mirror of the indicator о, fall upon the convex leas n, 
which is placed avout 18 in. from the mirror and is 4 in. in diameter. 
The focal length of this lens is about equal to its distance from the 
mirror, and the beam of reflected light is therefore refracted to a 
direction about parallel with the axis of the lens. The beam comes 
to a focus in the plane R, and traces out in that plane the indica- 
tor diagram of the engine, the vertical displacements of the spot 
(corresponding to the tilting of the mirror about the spindle) being 
proportional to the pressure, and the horizontal displacements 
(corresponding to the rocking of the indicator frame) to the piston 
motion. With a sufficiently powerful source of light this diagram 
could be made visible by a ground-glass screen placed in the plane 
Вз, but in order to render it visible with a small lamp, a transparent 
screen is used and a second lens вз is interposed about 10 in. from 
Ra This lens is of equal diameter with RI, and refracte the beam 
of light (which before striking it is parallel to the axis) to its 
principal focus в, where the eye is placed. The beam is at the 
same time converted into а parallel beam, aad the spot is seen 
sharply defined on the screen. The diagram traced by the spot is 
seen as a bright line of light. The screen is engraved with 
horizontal and vertical lines, on which the diagram is projected. 
The pressure at amy point can thus be easily read off, or the diagram 
can be plotted down on squared paper. 

Three pistons are used, the areas being in the ratio of 1, 2 and 4. 
There are two springs, which are ground so that the stiffnesses are 
in the ratio of 1 to 5. A wide range of sensibility is thus obtained. 
The smaller pistons fit inside liners which are inserted in the bore 
of the block А, fig. 1. The spring is very easily changed by slack- 
ing the screws E Е and slipping the spring out together with the 
spindle and mirror, the spring cheeks J 3 being slightly separated 


Fia. 4. 


to allow of the spindle being taken out. 
been removed the piston can also easily be taken out by removing 
the cap м, fig. 1, which serves also as a stop to prevent excessive 
bending of the spring. 

The indicator is very easily calibrated by dead-weights. The 
calibration ia found to remain constant within 1 or 2 per cent. when 
tbe spring is removed and replaced. Suction pressures are герів- 
tered on the same scale as those above atmosphere, on account of 
the slight initial set in the spring. 


Robertson's Fire Brigade.—At the ninth annual com- 
petition for the London Private Fire Brigades Championship, 
the Robertson Electric Lamps Fire Brigade were again successful 
in carrying off the Marshall" Championship Cup. There were 


When the spring has 


21 b pin in the competition, and this is the third time the . 


Robertson Brigade have been successful in securing first place. 
Out of the events entered for they secured a first prize, three 
seconds and a fourth prize, and in addition to carrying off 
the Championship Cup, the Robertson Brigade also won the 
“ Hitchcock " Shield, a new trophy for the brigade showing the best 
general improvement during the year. They also made a tie in 
the competition fot the Nestle Cup, which carries with it the 
champicnship of the United Kingdom. 


Electro-Deposition of Copper and Nickel to Form an 
Alloy.—Hille & Müller, of Porschdorf, near Schandau, in Saxony, 
have obtained a German patent for a process whereby they claim 
to be able to produce a deposit composed of a copper-nickel alloy 
upon any desired article. They remark that although a film of pure 
nickel is pleasant in colour, polishes well, and does not rust, the 
layer is 80 hard that it cannot be worked. If an alloy containing 
from 40 to 80 per cent. of copper could be deposited electrically, 
it would be very useful, inasmuch as such a layer would exhibit all 
the advantages of & film of pure nickel, and yet be tough, soft, and 
fit for mechanical treatment. "Unfortunately an alloy of the kind 
in question cannot be deposited by the current in one operation. 
The inventors, therefore, propose to deposit by electrolysis first one 
metal and then the other, until the two films are of the proper 
thickaess; and, finally, to heat the whole object to redness, when 
tuey unite to form an alloy. The coating is stated to be perfectly 
homogeneous, and to be particularly suitable for applying to 
projectile cases. 
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THE ELECTRIC INSTALLATION OF THE 
ss. "MAURETANIA." 


Tux electrical installations on the Mauretania and her sister 
N Lusitania are of considerable importance, ranking 
as they do as the largest afloat, and equal to some of the 
equipments on land for supplying a city of 100,000 
inhabitante. The generating plant consists of four sets of 
Pareons turbo-generators, each capable of supplying 4,000 
amperes at 110 volts when run at a speed of 1,200 R. P. u.; 
and when compared with other large steamers of recent con- 
struction, such as the (Cedric, which has four generating 
sets, each supplying 600 amperes at 100 volts, it will be 
seen how extensively electricity has been employed for 
lighting, heating, ventilation and auxiliary power on board 
these liners. 

For the distribution throughout the ship there are nearly 
100 tons of cables, having a length of some 250 miles. To meet 
the requirements of the Admiralty the cables had to be kept 
under the water line, necessitating a passage through the 
boiler space, and to withstand the heat specially prepared 
cables with an asbestos outer covering had to be used. These 
cables run along the ship's side on porcelain insulators, and 
are further protected by &n iron channel. 

The main switchboard is of massive construction in two 
sections, one in each engine room, and so arranged that 
should one compartment be flooded with water, the lighting 

.could be supplied throughout the ship from the other side. 
The board contains a main circuit-breaker of 4,000 amperes 
capacity for each generating set, and 12 circuit-breakers of 
1,000 amperes capacity each for the outgoing circuits. The 
breakers are fitted with time limit devices for each circuit, so 
that any sudden load, thrown on by the starting of the various 
motors, will not open the circuit-breakers unnecessarily. Each 
generator panel is also provided with an ammeter and volt- 
meter, and separate instruments are provided for taking the 
power of the various circuits and adjusting the voltage of 
the four generators. 

There are some 6,000 lamps of 16 с.р. distributed 
throughout the ship, of which 720 are fitted in the engine 
room and stokehold. In the lighting of the public rooms 
the fittings are of avery handsome design specially prepared 
to harmonise with the character of the decorations. The 
general effect with all lights burning is like fairyland, every- 
where being most brilliantly illuminated. In the staterooms, 
handsome ceiling lamps are fitted as well as portable reading 
lampe, radiators and connectors for curling tong heaters and 
electric fans. | 

The navigation lights аге fitted with Martin’s patent 
duplex indicator on the navigation bridge. This apparatus 
registers any failure in any of these lights, at the same time 


automatically switching in a spare filament in the lanterns - 


and thus avoiding a total extinction. 

Power.—In no other vessel has electricity been so exten- 
sively introduced for heating and ventilating, and driving 
auxiliary machinery. There are about 150 different motors 
varying from the 50 Н.Р. size for the forced draught fans to 
the } н.р. motors for boot and knife cleaning machines, dish 
washers, potato peelers, &с. The most interesting of the 
above are the 16 motors of 50 Н.Р. for the forced draught 
fans. Four large motors operate the opening and closing of 
the main steam sluice valves, another four are for turning 
the main shafts, and six others are for lifting the covers 
of the turbines. Two motors operate bilge pumps, 
three are for driving the refrigerating machinery in the 
aft end of the vessel ; and the passenger elevator and hoists 
for the mails, baggage and galley stores are all electrically 
driven. There are also four electric jib cranes for handling 
baggage, and four electric boat hoists. 

For the ventilation and heating of the ship, there are no 
less than 90 motora, 28 of which supply air to the engine room 
and stokeholds, while 54 motors are connected to the thermo- 
tanks which supply hot or cold air to the passenger accom- 
modation. In addition to the hot air supplied by the 
thermotanks, the deck staterooms are each provided with an 
electric radiator. js 
.. Telephones.— There are three separate systems for tele- 
phone communication fitted. on board. Graham's loud- 
speaking telephones connect the navigation bridge to the 


crows’ nest on the foremast, the forecastle head and the 
three engine rooms, also the steering gear and aft bridge. 
An intercommunication telephone system is fitted for the use 
of the officers and the engineers, and a telephone exchange 
for the first class passengers which can be connected to the 
shore immediately on the arrival of the vessel in port. 

Fire Alarms.—A complete system of electric fire alarms is 
also fitted throughout the ship, a red lamp indicating their 
position, with indicators in the engine room and on the 
navigating bridge. 

Clocks.—'T here are also about 50 clocks fitted throughout 
the ship, and these are all electrically controlled from the 
chart room. 

An installation of this magnitude required a firm of large 
experience in the electrical equipment of ships, and Messrs. 
W. C. Martin & Co., of Glasgow, London and Newcastle, have 
carried out the work most successfully in every detail. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made, Answers are furnished by a barrister-at-law. } 


“ MANAGER" writes: — An electric supply company require to 
erect a 10.kw. transformer pillar with switchgear on a pathway. 
Their provisional order states that ' the undertakers may from time 
to time construct in any street such boxes as may be necessary for 
purposes in connection with the supply of energy. . . . Provided 
that no such box shall be placed above ground, except with the 
consent of the local authority.’ Sec. 21, Board of Trade Regula- 
tions, states that. . . sub-stations shall be placed above ground 
wherever possible.“ Please state: . ' 

“ (a) Is the consent of local authority absolutely necessary? 

* (b) Now that the advantages of overground boxes are realised, 
from what source is the power of erecting them derived? 

“ (c) The consent of local authority being obtained, and place 
for box marked out by their engineer, has the occupier of the 
neighbouring premises power to object to erection of box?” 

%% As to (a) it is clear that the consent of the local authority 
is necessary. It is provided by Sec. 13 (1) of the Electric Lighting 
(Clauses) Act, 1899 (which applies in these cases) that where the . 
local authority are not themselves the undertakers, no box or 
apparatus shall be placed above ground except with the consent of 
the authority, body or person by whom the street is repairable. 

A3 to (b) power to erect an overground box appears to be derived 
from the clause quoted by “ Manager,” subject to veto by the local 
authority where it is proposed to put it above ground. 

As to (c) it was decided some years ago in an English Court that 
where a supply company is entitled to place poste and pillara in a 
street for the purposes of supply, a frontager cannot object because 
а post happens to be placed in frent of his door. It is apprehended 


‚ that the same principle applies to the erection of a street box. 


The Intensity of Daylight Illumination.—5ome 
experiments have recently been carried out by Herr С. Paulus in 
order to measure the intensity of the illumination received on a 
horizontal surface at ground level from the direct rays of the sun, 
and also from the sky when the sun is hidden. The tests were 
made at the end of last August in the Municipal Electricity Supply 
Station of Munich. A Weber photometer was employed, the 
standard light being an Osmium lamp running at 4 volte. The day 
selected was perfectly free from cload, but a slight mist prevailed 
in the early morning up to about 9 o'clock. Measurements were 
made every half-hour from 8 a.m. to 6.30 p.m.,a final reading being 
obtained at 6 55 p.m. five minutes after the sun’s rays were obscured 
by a neighbouring building. Four separate observations were made 
for each measurement, the average rising from 28,800 lux (2,380 
candle-feet) at 8 a.m. to a maximum of 73,200 lux (6,220 candle- 
feet) at 12.30 p.m and falling to a minimum of 4,800 lux (408 
candle-feet) at 630 p.m. The reading in the shade at 6.55 p.m. 
was 1,285 lux (109 candle-feet). | 

About the same date readings were made on three separate days 
at 11 a.m. of the diffused light received on a horizontal surface at a 
window having a north-east aspect, and, therefore, protected from 
the direct rays of the sun. On the first occasion the sky was 
covered with grey rain clouds in fairly rapid motion, and the light 
received on the observing surface was equal to 2,660 lux (226 
candle-feet). On the second occasion the sky was quite free from 
clond, and the air very clear; the diffused light falling on the 
surface was 3,400 lux (290 candle-feet). On the third occasion rain 
was falling heavily, and the illamination was equal to 1,410 lux 
(120 candle-feet).— Zeitschrift für Beleuchtungswesen, 1907, xi, 
188. | 
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NEW PATENTS APPLIED FOR, 1907. 


Сот Пед expressly for we journal by W. P. Тномрвон & Co., Electrical Patent 


ents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 
19,8784 /06. 


"Improvements in electrical eee Аррагица for use on and 
in connection with railway locomotive engines, an e like.“ А. С. BOUNE- 
VIALLE. (Date applet for under Rule 5 of the Patents Rules, 1905, March 28th, 
1907.) October 1 (Complete.) 
2, 8184/06. Apparatus for firing mines." К. ScHAFFLER and D. Wxiss. 
media for under Rule 5 of the Patents Rules, 905, November 80th, 1906.) 
to 


, 8185 / 6G. Apparatus for firing mines." К. ScHAFFLER and D. WEiss. 
DOSE ap ше for under Rule 5 of the Patents Rules, 1906, November 30th, 1906.) 
to 


29.581. ‘‘ Improvements in electric battery sub-stations fed from alternating- 
current systems." А. М. Тлүгов. October 14th. 


99,605. “Improvements in systems of electric power transmission for 
driving ships’ propellers and other apparatus." Sir MENS Bros. DYNAMO 
Works, LTD. (Siemens-Schuckertwerke G. m. b. H., Germany.) October 14th. 
(Complete.) 


, 600. Improvements in trolley mechanism." W.J.Craic. October 14th. 
(Complete.) 

22.612. Improvements in or relating to electric switches.“ O. KJELLBERG. 
(Date applied for under Patents Act, 1901, November 1st, 1906, being date of 
application in Sweden.) October 14th. (Complete.) 

92,619. ‘‘ Improvements in the manufacture of electric conductors." В. О. 
CowrEnR-CoLEs. October 14th. 


2, 621. Improvements in electro-galvanising.’’ Тнк CowPxrn-CoLEs 
GaLvaNISING SYNDICATE, LTD., and 8. О. CowrER-CoLl RG. October 14th. 


92,624. "Improved reversing key or switch for elcctrical circuits." G. О. 
Harrison. October 14th. 


22, 664. Improvements in and relating to ignition devices for internal com- 
bustion engines.“ A. HoMMEL. October 14th. (Complete.) 


29,688. "Improvements in coils and telephones." W. E. SxiTH. October 
lith. (Complete.) 


92,618. “ Apparatus for electrically firing mines.“ К. ScharrLER and D. 
Weiss. October lith. А 
' 92,076. "Improvements in or connected with boxes for electrical switches 
and the like." I. V. ZELANDEB and T. Woops. October 15th. 


22, 00. Multi-light fitting." H. Hignsrand G. Mavrice. October lth. 
22,719. Kos: roved method of and apparatus for controlling electrical 
circuits." . Вошт. (J. L. Woodbridge, United States.) October 15th. 
(Complete. G 

22.722. "Improvements in ignition devices for reversible internal combustion 
engines." C. W. AsxLiNuG. (Date apres for under Patents Act, 1901, 
October 22nd, 1906, being date of арр ication in Sweden.) October 15th. 
(Complete.) 

22,728. Improvements іп balakong the lines of electric circuits» 
particularly those employed in duplex systems of telegraphy.” Р. M. JUSTICE. 
(The Rowland Telegraphic Co., United States.) October 15th. (Complete.) 

2, 729. Improved construction ot epparatus for applying electrical heat to 
the human body or places.“ A. B. NIN I. October 

22,737. “ Improvements in the transmission of oie energy." W. F. 
GRADOLPH and W. C. HALME. October 15th. (Complete.) 


22,145. "Improvements in telephone exchanges." SIEMENS Bros. & Co., 
Lrp. (Siemens & Halske Akt. Ges., Germany.) October 15th. (Complete.) 


22.746. Improved manufacture of incandescence filaments for electric 
incandescence lamps and apparatus therefor,’’ &SikMENS & HALSKE AKT. GEs. 
(Date applied for under Patents Act, 1901, October 16th, 1906, being date of 
application in Germany.) October 15th. (Complete.) 


22,747. Improved manufacture of incandescence filaments for electric 
light from difüicultly fusible metals." SIEMENS & HaLskE Акт. GES. (Date 
applied for uncer Patents Act, 1501, October 26th, 1906, being date of appli- 
cation in Germany.) October 15th. (Complete.) 


22,756. '"Improvements in apparatus for the electric lighting of railway 
carriages.” E. M.-Preston and A. E. KENNARD. October 15th. 


22.761. Improvements in electrical circuit closing devices." G. L. ANDERS 
and A. T. M. THompson. October 15th. (Complete.) 


22,808. ** Improvements in or relating to electrical contact breakers. parti- 
cularly for use with internal combustion engines." P. A. Porre., October 


22,831. '' Improvements in or relating to vapour electric apparatus.“ С.О. 
BASTIAN. October 16th. 


99,832. "Improvements relating to armatures for dynamo-electric machines.“ 
В. G. Lammr. (Date applied for under Patents Act, 1901, November 38rd, 1906, 
being date of application in United States.) October 16th. (Complete.) 

22,833. “Improvements relating to armature windings for dynamo-electric 
machines." F. Conrap. (Date applied for under Patents Act, 1901, Novem- 
ber 3rd, 1906, being date of application in United States.) October 16th. 
(Complete.) 

22,850. 


Bros. & Тномгвом, LTD., and Е. Н. NAL DER. October 16th. 


2 i Improvements in and re to galvanic cells." M. KALISZE. 
Ovtober IB: 1 
22,868. ‘* Improvements in electric motor control systems." BRITISH 


THOMSON- Hornan Co., LTD. (General Electric Co., United States.) October 
1 


22,669. “Improvements in electric resistance material." BRITISH THOMSON- 
Hovston Co., Ltp. (General Eleotric Co.,.U.8.) October 16th. 


22,870. “Improvements in and relating to starting devices for electric motors.“ 
BRITISH Tromson-Houston Co., Lro. (Allgemeine Elektricitäts-Ges., Geimany.) 
October 16th. 


22,904. "Improvements in magnetic rings, wristlets and васе: " E. Brown 
and J. CARxXROoN. October 17th. 


22,989. "Improvements in switch mechanism and safety абан for use in 
Срем contact systems of electric traction.“ А. Wrst. October Lith. 

5 She he MD in safety appliances for telpher lines, rope-ways and 
the line. M Witt. October 17th. 

93,004. “Improvements relating to generating and distributing electric 
surren for lighting and other purposes.” J. Jackson and T. JACKSON. 
October 18th. 

98,097. “Improvements relating to alternating electric current motors." ” 
F. Cox AD. (Date app plied for under Patents Act, 1901, November ard, 
1906, being date of application in U.S.) October 18th. (Complete. )" + 

28,049. Improvements in and relating to aro lamps." D. TiMAR and K. von 
| Юккокв. October 18th. (Complete.) j | 

99,004. ‘Improvements in devices for controlling the operation of electric 
switches.“ British THomson-Hovsran Co., тр. (General Electrio Co., 
United States.) October 18th. 

38,065. ''Improvements in incandescent electric lamps." British Тномвох- 
HoveroN Co., тр. (General Electrio Co., United States.). October 130, > 

W. 066. Electrically heated oven. E. Brown. October 19th. 

23,008. ‘ Improvements in the manufacture of electric incandescent lamps.“ 
Schorr & Gen. (Date applied for under Patents Act, 1901, November 5th, 
1900, being date of application in Germany.) October 19th. (Complete. ) 


93.116. '' Improvements in metal-cored fame carbons for electric aro lamps.“ 
И. Barira. October 19th. 


“ Improvements in electrical indicating thermometers,” NALDER | 


23,188. * Improvements in or relating to fuse-controlled electrical apparatus. 
A. Еч Bxmny. October 19th. (Complete.) с 
28,142. "Improvements іп and тенеле te ynamo-electric machines." 
Barrian 335 Oo., Lrp. (Al Жылы Тө Elektrici Germany.) 
ctober 196 


W. 143. Improvements in single-phase dynamo- electric machines.“ Barrisn 


Тномвох-Носвтом Co., Lr». (Gen Electric Co., United States.) 
Ootober 19th. 

W, 144. Method for transforming electric energy of any desired kind into 
direct currenta of any desired tension." А. Lorz. (Date a pe for under 
Patents Act, 1901, October 20th, 1906, being date of applica in Germany.) 
October 19th. (Complete.) 

29.145. “Improvements in ap tus for purifying electrolytes.” 8.0. 


CowPER-CoLEsS. October 19th. mplete.) 

W, 148. Improvements in ТЕА arc lamps." Јонквох & PHILLIPS, LTD., 
and C. Е. Tun. October 19th. (Complete). 

98,150. “ An improved bracket for holding the non-conducting buttons used 
for laying electric conduits.” J. Кошо. October 19th. (Complete.) 


PUBLISHED SPEOIFIOCATIONS. 


Copies of of these obteined of Messrs. W. P. 
. & Oo., мо Hin Holborn, WO. and at Liverpool price, post 
free, 9d. (in stamps). 


1906. 


APPARATUS FOR UsE iN ELECTRIC TELEGRAPH Systems. A. T. M. Johnson and 
Johnson Secret Wireless Telegraph and Telephone Testing Syndicate. 
16,746. July 94th. 

SPLICING EAR FOR ELECTRIC TROLLEY WIRES AND THE LIKE. B. Croft. 18,687. 
August 21st. a 

TELEPHONIC APPARATUS. E. À. Graham. 18,965. August 24th. 

COMPENSATED DyNAMO-ELECTRIC MACHINES HAVING COMMUTATING POLES. 
meine Electricitáte Ges. 20,808. September 19th. (Date applied for under 
International Convention, September 20th, 1905.) 

Process AND APPARATUS FOR THE TREATMENT OF METALLIO TUNGBTEN, AND FOR 
THE MANUFACTURE oF ELECTBiC АМР FILAMENTS THEREFROM. British 
Thomson-Houston Co. (General Electric Co., United States.) 91,518. 
September th. 

MANUFACTURE OF ELECTRIC INCANDESCENT LAMPS HAVING METAL FILAMENTS. 
British Thomson-Houston Co. (General Electric Co., United States.) 
21,669. October Ist. 

Авс LAurS. Н. Е. Angold and the Maxim Electrical Co. 28,019. October 17th. 

INDUCTOR ELECTRIC GENERATOR. P. Rabbidge. 24,069. November 8rd. 

DvNAMO-ELECTRIC GENERATORS. H. Leitner. 27,210. November 29th. 

LIGHTNING ARBESTERS AND LIKE PrRoTKCTIVE Devices FOR ELECTRICAL INSTAL- 
LATIONS. Allgemeine Elektricitats Ges. 28,509. December 18th. (Date 
applied for under International Convention, January 2nd, 1906.) 


1907, 


ALTERNATING-CURRENT COMMUTATING ErnkcTRIC MACHINES. Allgemeine Elek. 
tricitits Ges. 12,090. May 24th. (Date applied for under International 
Convention, May 25th, 1906.) 

ELECTRODES FOR SEARCHLIGHTS. Geb. Siemens & Co. 15,888. July 8rd. (Date 
applied for under International Convention, December 17th, 1906.) 

SUPPORTS FOR THE FILAMENTS OF INCANDESCENT ErkcTRIC Lamps, 
Thomson-Houston Co, 
16th. 


MACHINES FOR U8k IN THE MANUFACTURE OF INCANDESCENT ELERCTRIO LAMPS. 
British Thomson-Houston Co. (General Electric Co., United States.) 1,085. 
January 6th. 

ELECTRICAL APPARATUS FOR AUTOMATICALLY INDICATING THE POSITIONS OF TRAIXS 
on RaiLWAYS. B. Trautinann née Sprie. 2,063. January 26th. 

BnvsHES FOR Usk 1х DynamMo-ELEcTRIC MacniNES. Akt -Ges. Brown, Boveri 
and Cie. 2,292. January 29th. (Date applied for under International Con- 
vention, February ?nd, 1906.) 

MANUFACTURK OF COMPOSITIONS OF MATTERS OF A REFRACTORY CHARACTER AND 
ADAPTED FOR ELECTRICAL INSULATION AND OTHER Uses. А. G. Brooks. 
(Asbestos Wood Co.) 2,460. January Sist. > 

ELECTRIC TIR SwIrchES. J. Cauderay. 2,601. February lst. 
for under International Convention, February 6th, 1906.) 

ELECTRICAL TRANSMISSION OF PowER. Siemens Bros. Dynamo Works, Ltd. 
(Siemens Schuckertwerke Ges.) 2,687. February 2nd. 

IRON ELECTRODES FOR ACCUMULATORS WITH ALKALINE ELECTROLYTE, AND MK3HOD 
FOR MANUFACTURING SAME, E. W. Jungner. 3,631. February 13th. (Date 
applied for under International Convention, February 14th, 1906. ) 

METHOD or PRODUCING ELecTRO-ACTIVK CEMENT-LIKE SUBSTANCES OF IRON AND 
NICKEL HYDRATKB FOR FORMING ELECTRODES, AND ACCUMULATORS Сой- 
STRUCTED WITH SUCH ELECTRODES. E. W.Jungner. 8,711. February 14th. 
(Date applied for under International Convention, February 15th, 1906.) 


METHOD FOR THE PRODUCTION OF ELECTRODES OF MAGNETIC METALS BY MEANS ОУ 
ELECTROLYTIC OXIDATION, ELECTRODES PRODUCED IN THIS MATTER AND 
AOCUMULATORS PROVIDED WITH 8UCH ELECTRODES. Е. W. Jungner. 8, 884. 
February lóth. (Date applied for under International Convention, February 


British 
(Allgemeine Elcktricitits Ges.) 1,196. January 


(Date applied 


16th, 1906.) 
SIGNALLING BY ELECTRO- Маска Waves. R. A. Fessenden. 4,714. February 
26th. . 


SYSTEM OF Pusu BUTTON APPARATUS FOR OPERATING OR CONTROLLING ELBOTRIC 
Ілвтв. J. Mair. 5,958. March 1411. 

APPARATUS FOR CONTROLLING ELECTRIG CURRENTS. 
March 15th. 

ELEkRrRIC BRAKES FOR ELECTRO-MoToBs. M. Kallmann. 6,978. March 22nd. 

THEBMO-MERCURIAL ELECTRIC Contact MAE RSA. N. М. Ogle.. 7,529. March 28th. 

ELECTRO-MAGNETIC DEVICES FOR THE OBTAINING ОР A SEQUENCE or EFFECT АЙ 

' APPLIED TO AUTOMATIC CONTROLLING DEvicks AND THE LIKE. R. ia n 
and H. Linzell. 7,964. April Sth. 

DrNAMO-ELECTRIC MACHINES PROVIDED WITH бекитиш Portes. С. ^. 
Mudge. 9,554. Apri! 24th. (Date applied for under International Conven- 
tion, August 24th, 1906.) 

Means ror Lockine ELECTRIC Switch Box xs. 
9,748. April 96th. i 

OPERATING Dkvick8 FOR ELEOTRICAL SWITCHES FOR USE IN CONNECTION WITH 

-  Tnarx CONTROLLING SysrEMS8. Siemens Schuckertwerke Ges. 11,476. Mey 
16th. (Date applied for under International Convention, June 16th, 1906.) , 

BysrkEM OF OPERATING Exvecrmc VEHIGULAR ТВАРРІС. Н. Tudor. 11,501. May 
16th. 


ti. 


E. de Bremaecker. 6,941. 


C. A. Day. (Meyer Akt.-Gee.) 


ELECTRODES ror Resiataxce Forwaces, R. Rochling, J. Schoenawa and W. 

Rodenhauser, 11,917. May 9204. ; 

кетл Lames. J. O. Girdles’ one aad С. Р. G. Thorkelin. 19,223. 
th. 
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THE RECENT TRAMWAY ACCIDENTS. 


DURING the Coroner's inquest into the cause of the deaths 


which followed the accident at Halifax some unfortunate 


facts came to light. First of all, a point cleaner admitted 
that he made the rails greasy by flushing them with 
water but not brushing them afterwards as was his 
duty. Secondly, the evidence showed that a wire in 
the controller had fused, that probably being the cause 
of the station citcuit-breaker opening; and the driver 
admitted that he used the controller in the wrong way, but 
explained that two different controllers were fitted on the 
car, and he forgot which one he was working. 

Col. Druitt, R.E., held an inquiry in camera on behalf of 
the Board of Trade two days before the inquest, and we 
imagine that his report will make clear exactly what started 
the accident, and whether the short-circuit in the controMer 
would have prevented the motorman using the electric brake 
even if he had handled the controller properly. Undoubtedly 
the fact that the controllers were of different patterns will 
draw from him the censure which is merited if the method of 
control by each was really sufficiently different to make 
confusion possible. The jury were of opinion that the 
management were sadly to blame in sending out 3 car 
equipped in that manner, but one of the witnesses—a pro- 
minent local engineer—gave evidence that, from the 
appearance the brakes presented, the driver must have 
applied them in the right way. 

Colonel Druitt's report on the Bradford accident, which 
occurred on July 31st, bas been issued, In this accident 
the car turned over, and one of tbe axles was afterwards 
found broken. 

The Inspector thinks that the fracture, whether it 
happened when the car was rounding the curve before the 
steepest part of the hill was reached, or later on when the car 
overturned, was not actually the cause of the runaway, but 
that the driver might bave descended the hill in safety even 
with a broken axle'if he had applied the slipper brake at 
the top of the hill, instead of waiting until the wheel brake 
and the electric brakes were rendered almost useless by the 
axle breaking, and a speed had been attained at which no 
slipper brake could have any effect. 

^ What is required,” he says, for cars on steep gradients, 
is a mechanical slipper brake which can be applied practi- 
cally instantaneously, as once a car gets out of control on a 
steep gradient, it, is impoesible to stop it with the brakes at 
present in ordinary use." He adds: There are some 
mechanical brakes under experiment at present which can be 
applied instantaneously, and it is to be hoped that the com- 
mittees which are considering this question will be able to 
ee shortly the adoption of a pattern of such a 

rake." 

These are our feelings entirely, and we believe that Col. 
Druitt had in his mind when writing his report the brake to 
which we referred in a leading article and in a table of testa 
on April 19th last. Since that date the inventor of the 
brake has not been idle, and he informs us that further testa 
have put the brake in a still more favourable light ; for 
instance, when applied to a car running free at 13:75 M.P.H. 
on à falling grade of 1 іп 12, the stopping distance was 
55 ft., and at 18:5 м.р.н. on 1 in 20, the distance was 88 ft., 
the rates of retardation being respectively 8°67 and 4°53 ft. 
per sec. per sec. | 

Things have come to such a pass now that very strong 

‘pressure is sure to be put upon all tramway undertakers to 
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force them to adopt any brake which the Committees now 
in session consider likely to fulfil all the essential conditions 
attaching to the action of an emergency brake, and we 
were always sure that directly an imperative demand was 
made the right brake would be forthcoming. Quite possibly 
there are several, but at present we know of one only which 
complies with the strict conditions which we have laid down. 


Mr. GaLLINAGH having resigned his 
appointment as borough electrical engineer 
to the Corporation of Limerick, the 
Electric Lighting Committee sat for three days to consider 
the qualifications of 120 applicants for the post, which, by 
the way, is worth £160 per annum. 

Quite a number of the applicants were electrical engineers, 
either by accident or design, and could not even sign their 
names in the Gaelic, which even the newest Sinn Feiner can 
do, if given time and a pattern to go by. What these 
gentlemen were doing in Limerick po one can tell, and we 
merely surmise that they were ignorant of the elementary 
rules of the competition, which are, in English, as follows :— 

Every candidate 

(i) Shall have been made throughout in Ireland, south 
of the Boyne ; 
(ii) Shall not have left Ireland, except to go to America 
when the potato crop failed. 
(iii) Shall agree to die in Ireland, and be buried at the 
expense of the Saxon invader. 

Mr. Patrick Thomas MacNamara (it is something much 
longer and quite different in Gaelic) was elected. Не is а 
Member of the Engineering Association of Ceylon, and he 
wrote а lot of Gaelic in a copy-book quite a number of years 
ago. What more suitable man could there be to run an 
over-loaded gas-engine station which supplies a busy town 
with light and power ? 

During a somewhat humorous discussion, in which the 
Mayor's Serjeants lent a hand, one of the Committee was 
rash enough to eay that he did not think any member of the 
Council was qualified to give a decision on any of the 
candidates for the position, and expressed an opinion that a 
man who thoroughly understood the business ought to be 
appointed. If this gentleman had only taken the trouble 
to make himself acquainted with the rules, he would have 
been spared the ridicule which was burled at him amidst 
general merriment. He should have known—really, we 
blush for his ignorance—that a knowledge of the business 
had nothing to do with the matter, the really important 
attainments being an ability to find one’s way about a town 
in which the names of the streets are set up in Gaelic, and 
an unswerving loyalty to Limerick bacon. 

We congratulate the Corporation of Limerick upon the 
magnificent way in which they rejected all advances from 
electrical engineers, and we trust that one or two stalwarts 
from the Committee will be present when Mr. MacNamara 
undergoes his examination at the hands of the electrical 
engineer of Cork, to вее that all questions are asked in 
Gaelic, answered in Gaelic, and are all about Gaelic. 


The Limerick 
Competition. 


THE acquittal of the Underground 
Electric Railways Co. of London, Ltd., on 
the charge of permitting black smoke to 


Ended in 
Smoke. 


issue from their chimneys, seems to mark a new era in the 


history of London’s smoke. Not only was the company 
exonerated, leaving the Court without a stain on its character, 
but also the magistrate, Mr. Curtis Bennett, mulcted the 
Chelsea Borough Council in costs to the tune of 300 guineas, 
and expressed his sympathy with the company. 

It appears that this result was arrived at by reason of the 
lack of scientific evidence on the side of the Borough Council 
as to the precise quality of the emission from the company’s 
chimneys. The smoke, in the magistrates opinion, was not 


as black as it was painted by the prosecution ; it was, in fact, 


only dark brown. This murky vapour, arising from cavernous 


craters each no less than 19 ft. in diameter, might have 
appeared to the uneducated eye as black ; but in reality its 
depth was merely due to its thickness. | 

The debt of gratitude which London owed to a company 
which had caused underground traffic to be worked by 
electric power, saving millions of passengers from the 
stifling atmosphere of the tunnel under the old system of 
* gmoke trains,” was brought into the argument, though, as 
a matter of fact, it was not the defendant company 
that conferred this benefit upon London, but the two Metro- 
politan companies under compulsion by Parliament. · More- 
over, Mr. Bennett and the prosecution agreed that the works 
at Lot's Road, Chelsea, were as perfect as science could make 
them—and they ought to know. 

We do not quarrel with the verdict ; although the Chelsea 
chimneys may be responsible for no inconsiderable output of 
solid particles, it must not be forgotten that they have to 
deal with an immense development of power, and that in all 
probability the amount of the fumes that they discharge at 
a great height in the West End is far less than that formerly 
distributed amongst the London streets by the “smoke 
trains." Moreover, in view of the compulsory electrification 


. of the railway, and the statutory powers of the company, it 


i8, ав we have pointed out on a previous occasion, unfair to 
take a harsh view of the behaviour of the chimneys. The 
company is to be congratulated upon its victory. 


THE battle of the systems does not yet 
appear to be settled, and scarcely a week 
passes without some correspondence 
appearing in one or other of the technical or trade papers, 
discussing the pros and cons of casing, tubing, lead-covered 
wiring, or flexible wiring systems. There is, we think, no 
doubt that for the better classes of work the screwed piping 
system, or an equivalent, will prevail. By “ equivalent” 
we mean a piping system in which the joints are mechanic- 
ally made in such а manner as shall preserve complete 
electrical continuity. Wood-casing work has little beyond 
its cheapness to recommend it, and even this is not a great 
consideration where skilled joiners or carpenters are 
employed. 

Among the influences which have been at work to oust 
the wood-casing method of enclosing wires, has been the 
action of the Joiners’ and Carpenters’ Societies, who 
objected to the mere wireman posing as a joiner, or, at any 
rate, doing work which they considered to be their mqnopoly. 
A trade union joiner is a well-paid man, whether he be good, 
bad or indifferent at his work, whereas wiremen are paid 
very largely according to ability. The tendency has been, 
therefore, towards the evolution of a system in which the 
whole of the materials, whether the cables or the casings, 
could be handled and erected by wiremen, and.this naturally 
means the supersession of wood. 

From the point of view of mechanical strength and safety 
from shock or fire, experience appears to favour the solid 
piping system. Whilst, therefore, there may still be a field 
for wood casing in low-voltage work, or in cases which lend 
themselves particularly to a wood-casing installation, our 
feeling is that the system which will survive will be a system 
in which continuous metallic tubing is used. We feel, too, 
that if the general opinion of the trade could be obtained as 
to the best system of protecting wiring, regardless of 
expense, this opinion would be almost unanimously in 
favour of metallic tubing. 


Wiring 
Systems. 


AN article by Mr. J. T. Kermode in a 
recent issue of the Western Electrician, 
shows that undoubtedly the demand for 
a higher standard of artificial illumination for factories and 
workshops is rapidly increasing. The short hours of use 
and the heavy demand on the station peak have brought 
about a condition where there is some question as to the 


Factory 
Lighting. 
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‘advisability of factory lighting on its own merits alone from 
а supply company’s standpoint; it is, however, very 
important when combined with the supply of power. 

"The average factory requires artificial light during 10 to 
20 per cent. of its working hours, not including overtime 
or night-shift, therefore the illumination should be sufficient, 
and the lamps so arranged that the quality and quantity of 
the work accomplished during these hours can be as well 
and as economically done as that which is performed by 
day-light. The amount of light required varies, of course, 
with the general shop conditions, and the character of the 
work to be done. 

We have been taught by experience that no general rule 
can be laid down to govern the many different situations 
that present themselves. The lighting of each particular 
factory must be carefully studied to give the best results. 
In foundries, steel mills, and the like, where the walls are 
dark, and the work does not require concentrated light, a 


lamp is needed that will give good general illumination. 


Enclosed arc lamps giving bright patches of white light, 
combined with shadows are undesirable for this class of 
work, as the dark walls and the dense atmosphere absorb 
a large percentage of the penetrating power. Flame arcs, in 
spite of heavy carboning coste, are being used considerably 
for lighting in large areas. 

The use of higher candle-power arc lamps for factory 
lighting is rapidly increasing, and the advantage that can be 
obtained by their use and efficiency must be recognised, 
although it must be conceded that, if practical, the best 
illumination (7.е., most uniform) is obtained by spreading a 
large number of small units of light over the area. In 
machine shops it is common practice, together with large 
units for general illumination, to furnish each workman with 
a single incandescent light, which, when new, and at average 
height from his work, usually gives a fair amount of light. 
Oil and dust soon reduce the illumination to one-half. In 
shops of this description where lathes, drill presses, planing 
machines, &c., are used, good general illumination of uniform 
intensity isrequired. Nernstor Gem lamps are well adapted 
for this class of lighting. 

The size and number of lamps to be used depends upon 
the size of the room, height of ceiling, colour of wall, location 
of machines, belts and shafting. In estimating the size and 
number of units it might be of service to consider 50 watts 
per operator, or machine, as an average amount for all 
ordinary machine work and general illumination. For 
special machines or work that needs bright light, individual 
incandescent lamps with reflectors should be used. The 
general evenness of illumination, with the absence of glare, 
together with the slight shadow and the searching quality of 
the light produced by mercury-vapour lamps, makes them 
especially adaptable for factory lighting by direct current. 
Manufacturers of clothing require an even, shadowless, well 
diffused light of considerable brilliancy. Nernst lamps with 
prismatic reflectors can be utilised for this purpose with a 
comparatively low consumption per operator. 


The difficulties that exist in factory lighting are familiar 


to all men engaged in the sale of electricity for power 
purposes, and it should be the duty of each central station 
manager to educate his men to successfully overcome these 
conditions by encouraging the use of lamps, shades and 
reflectors that have been produced for scientifically con- 
verting wasted energy into usefal light. Recent discoveries 
and developments indicate that the practical efficiency of 
the electric lamp will be doubled in the near future, not 
merely by the use of new filaments, but by the scientific 
application of the laws of illumination in a common-sense 
manner. 

Withont a doubt industrial plants can be lighted by elec- 
tricity in a satisfactory manner, and at an expense that 
will compare favourably with any other form of illumina- 
tion, provided the equipment consists of units of the highest 
efficiency, installed according to modern practice. Elec- 
tricity supply companies should devote more time to prac- 
tically demonstrating to manufacturers the advantage to be 
derived from the use of higher efficiency units, with the idea 
of introducing a more intelligent mode of factory lighting 
as a valuable factor in assisting to secure and retain power 
business. 


MODERN GAS-PRODUCER AND GAS- 
ENGINE PRACTICE. 


By AN ENGINEER. 


Now that internal combustion engines are so seriously 
entering into competition with steam for the development 
of electrical energy in power stations and other fields, it is 
essential that electrical engineers should be well posted up 
in regard to the principal details which go for guaranteeing 
the success of gas power installations. 

Several gas-driven stations have been planned and put 
into operation, and in some cases very considerable exten- 
sions have followed upon the original designs, indicating, 
apparently, that the plant was all that could be desired, 
but, even after such repeat orders, steam power has finally 
been reverted to in not a few instances. The reason why 
steam has managed in some instances to oust its rival, 
is not due to the gas installation failing to fulfil its claims 
for economy in fuel and high thermal efficiency, for these 
are well proved in the many successful existing gas power 
stations, but to detail faults which extended experience is 
gradually mastering. 

Much more valuable information making for success is to 
be obtained from plants that have proved faulty than from 
those whick are satisfactory from the first, and it is only by 
carefully noting the points where faults of design or weak- 
ness of constructional detail may be expected, that engineers 
will be able to select the most suitable producer and gas 
engine, out of those offered by the various manufacturers. 

In this connection the well-known engineer, Mr. R. E. 
Mathot, has contributed to the Engineering Magazine for June 
and July a couple of articles dealing with the main points 
of design and construction of modern producers and gas 
engines, which will be of practical value as a guide in 
examining proposals and selecting plant. 

Mr. Mathot claims that considerable changes in regard to 
constructional details of gas engines have been brought about 
by the introduction of experience obtained with large steam 
engines, but although the valve gear has by some firms been 
made somewhat on the lines of steam practice, the writer is 
of opinion that the general improveinent in gas engine con- 
struction is the result of experience gained with this type of 
motor itself rather than from steam practice; the high 
temperatures developed and the stresses set up under con- 
ditions differing largely from any met with in steam practice, 
with à hot dry medium only in the cylinder, have required 
different treatment, while the want of success of high- 
Speed gas engines of the vertical type may possibly be 
due to endeavours to follow the lines of steam practice. To 
the writers knowledge, experienced steam engine makers 
have turned to the gas engine for assistance in regard to the 
matter of piston rings, while attempts to introduce valves, 
other than the mushroom mitre valve, for gas engines have 
not been successfal, the only other types of valve found to 
give good results being those designed on the basis of the 
gas engine piston, having a suitable number of rings associated 


. with a fairly long plain portion. 


Mr. Mathot, in referring to the necessity of ensuring 


` Bteadiness, says this is obtained by massive frames which can 


be firmly fixed to the foundations, but the writer would 
point out that balancing the reciprocating parts is a very 
important factor in this respect. 

Cyclic regularity in gas engines can only be improved by 
increasing either the weight of the fly-wheel or the number of 
impulses, so that, as nearly all large-power engines for 
electric generator driving must have fair cyclic regularity, 
this is most satisfactorily attained by increasing the number 
of cylinders. While a single-cylinder engine, working on the 
Otto cycle, may be provided with a fly-wheel weight to give 
a certain regularity, the addition of a second cylinder of 
equal power would double the power of the engine with- 
out necessitating any increase in either the crankshaft 
proportions or the weight of fly-wheel ; two more cylinders 
could farther be applied, doubling the power again under 
the same conditions, if they were properly arranged. 

The author, farther comparing steam and gas engines, 
says that, in the case of making the cylinder double-acting, 
there have been difficulties with large stuffing-boxes as in 
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the long experience of steam engineers; however, considering 
how short a time the double-acting gas engine has been 
under experiment, it would appear that the latter has got over 
the difficulties very much more quickly than its older rival. 
For a gas engine piston to give good results, it is essential 
that there should be « number of різіоп rings associated with 
a fair length of plain barrel, and if a similar principle is 
applied to stuffiing boxes, good results are obtained. 

Referring to the arrangement of the valves, as in the 
steam engine, a& the end of the cylinder, Mr. Mathot says 
that placing the exhaust valve at the bottom causes it to act 
as a drain for waste oils,” but it need hardly be pointed 
out that owing to the high temperature of the combustion 
chamber during working conditions, an excess of oil should 
be carefully avoided, while any tarry matter, or fume, as with 
blast-furnace gas, which is permitted to enter the combustion 
chamber, accumulates in a hard scale on the exposed 
surfaces. 

Continuing the comparison of gas with steam, Mir. 
Mathot says It must be confessed that safety in 
working, facility of control, and cheapness of upkeep are, 
so far, much better realised in the steam engine than in the 
modern gas engine." 
engines, trouble frequently arises from inertia effects, in the 
writer’s opinion ; where there are a number of parts rapidly 
reciprocated by cams and springs, the moving parts should be 
as iii as possible and the springs only as strong as is 
absolutely necessary. 

For all gas engines above 20 fl. P., as well as for any engine 
using producer gas, the author advocates electro-magnetic 
ignition ; the point of ignition should be controllable, 
and for engines above 100 H.P. he prefers two independent 
ignition devices. 


In the important matter of crankshafte, engineers 


will, no doubt, take exception to the design illustrated by 
Mr. Mathot ; he says that ** the shaft at the journals should 
be provided with a projecting ring, machined in the metal 
and acting as oil catcher,” but the sharp V shown, combined 
with the increase in the distance between the crank cheek 
and the bearing, would have a tendency to reduce the safety 
of the shaft; in fig. 1 the full lines show Mr. Mathot's 


Fic. 1. 


arrangement, and the dotted lines that advocated by the 
writer, for with steel shafts it is advisable that any change 
of shape should be free from sharp corners and have a fillet 
of fair radius. 

The air inlet passages, Mr. Mathot says, should be во 
arranged that no nuisance is caused by noise or whistling, 
and in many instances, manufacturers provide an air-silencer 
similar to that for the exhaust. 

In regard to the bed frame, Mr. Mathot advocates 
holding-down bolts carried right through the casting, 
in preference to employing lugs, and advises the provision 
of an oil-collecting groove at the base; also the cylinder 
jacket should have the least possible over-hang. For cams 
and rollers, Mr. Mathot says, “these should be made of 
cast-iron, or of the best hard-quality steel. They should 
be case-hardened ,'; in. deep, and mechanically rectified.” 
Now, this sentence appears to be somewhat mixed up, 
for if the cams are of cast-iron, how can they be case- 
hardened? Some time ago, the writer visited a works where 
gas engines were constracted, and where they practised the 
case-hardening (?) of cast-iron cams; he drew attention to 
the fact that as cast-iron was already saturated with carbon, 
it would be of no value to attempt to add further carbon by 
means of the case-hardening process, and on testing the 
hardness of the cams before and after case-hardening, no 


As regards the question of repairs to gas 


increase in hardness was found to result. When best hard- 
quality steel is employed, ordinary hardening, not case- 
hardening, is all that is required. | 

In saying that “ bearings and guides should.be busbed with 
brass or babbit metal . . . and should permit of easy 
adjustment for wear and tear,” Mr. Mathot, perhaps, 
hardly gives the subject the consideration it merits. 

Owing to the high stresses set up at the point of explosion 
of the charge, coupled with the speed of revolution, the 
proportions of the bearings very considerably exceed those 
suitable for steam practice, and in gas engines of large power 
the provision of gun-metal bearings becomes a serious item 
of cost ; also it is necessary for the bearings to be always 
maintained a good fit, to prevent knocking. It is good 
practice, therefore, to make the bearings of cast-iron or steel 
shells, with only a thin lining of anti-friction metal, arranged 
so as to be readily renewable. This is the type of bearing 


Fic. 2.—Rim AND Boss Jointa. 


\ 


Mr. Mathot advises for the big-end of high-power engine 
connecting rods, and for the gudgeon-pin end he rightly 
advocates a solid end, cut out for the fitting of bronze 
bushes, owing to accidents which have resulted from the 
breaking of bolts at this point. 

Referring to cylinder heads, Mr. Mathot prefers іп- 
dependent water cooling for high compression and cylinders 
of large diameter, and that large openings into the water 
jacket should be provided for the removal of the core 
material, and for cleaning purposes. 

In this connection it is necessary, in order to ensure a sound 
casting, so to arrange the coring that efficient ventilation is 
provided for the escape of gas and moisture during the casting 
operation. | ў 

In gas engine practice the efficient lubrication of the 
different parts is of great importance, and for large 
units forced positive lubrication is much the best; for the 
cylinder it is not only necessary to ensure good lubrication, 
but an excess of lubricant must be carefully avoided. For 
engines ranging from 25 to 30 н.р., Mr. Mathot advocates 
ring lubrication for the main bearing, but this adds some- 
what to the cost,and is hot usually adopted except for 
larger engines; chain lubricators in some cases take up less 
room. 

Mr. Mathot advises five piston rings for engines below 
20 H.P., and six rings for higher powers, but in the case 
of pistons for internal combustion engines, these rings 
should be associated with a sufficient length of plain barrel, 
closely fitting the cylinder liner. 

For the proportions of bearings, to prevent heating and 
wear, Mr. Mathot gives the following data. Taking the 
initial explosive pressure upon the piston at 350 lb. per 
sq. in., the intensity of thrust when considered on the 
diameter of the bearing multiplied by the length may be :— 
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In regard to governing, Mr. Mathot says this should be 
effected by a centrifugal type of governor, driven, by pre- 
ference, by worm gearing, and capable of regulating the fall 
of speed. between full and no load within 5 per cent. when 
regulation of thé charge is on the system of variable admis- 
sion of a constant ratio of mixture, which he advocates for 
large power cylinders. 

The heavy fly-wheel necessary to provide a cyclic regu- 
larity suitable for driving electric generators has received a 
good deal of attention from manufacturers, and several 
designs are on the market, varying in regard to the strength 
of the joints in the rim and boss, as will be seen from the 
diagram, fig. 2, where five types of rim joints and three 
types of boss joints are given ; of these the Crossley patent 
rim joint 5 is claimed to be equal in strength to a solid rim, 
while in the other types the strength varies from } to }. 

Mr. Mathot gives the allowable amount of variation in a 
single revolution of the fly-wheel for driving electrical 
generators as— | 

For electric lighting, continuous current уу to gb. 

For alternating-current generators in parallel o. 

As the weight of fly-wheel to be provided is dependent 
upon the number aud arrangement of the power strokes, the 
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diagram, fig. 3, must be consulted in connection with the 
following formula by Mr. Mathot :— 


. 1075 N 
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where P = the weight of the rim (without arms or boss) tons 
D = dia. to centre of gravity of rim section in feet. 
а == the amount of allowable variation. 
n = number of revolutions per minute. 
N= е brake horse-power, 
K = coefficient varying with the type of engine. 
(1) K = 44,000 for 4-cycle, single-cylinder, single-acting. 
(2) К = 28,000 » two opposite cylinders, single- 
acting, or one cylinder double-acting. 
(8) К = 25,000 for two cylinders single-acting with 
cranks at 90°. 
(4) K = 21,000 for two cylinders, single-acting. 
(5) К = 7,000 for four twin opposite cylinders, or tuo 


tandem cylinders, double-acting. 


The total weight of the fly-wheel is P x 1:4. 

In regard to the fuel employed to drive internal com- 
bustion engines, it is now well proved that the thermal 
quality of the combustible gas can vary within a very con- 
siderable range, so long as it is constant, as will be seen 
from the following table of gaseous fuels :— 


Thermal value per cb. ft. at 
60° F. and 90 in. bar. 


Natural gas 


, 1,000 B.TH.U. 
Coal gas... san T T Q50 » 
Coke-oven gas ж 500 T 
Producer gas wee ssi 285 150 » 
Blast-furnace gas... s jus 100 » 


The element of cost is, however, а controlling factor in all 
commercial applications, and the object of the gas engineer 
is to perfect the gasification of the cheapest class of fuele, of 
which the most abundant and cheap class consists of bitu- 
minous coal slack. 


While the gasification of fixed-carbon fuels has reached 
such an advanced stage, that a certain amount of standard- 
isation in the design of apparatus has become possible, the. 
great variation in the chemical and physical composition of 
bituminous coal from different districts necessitates special- 
isation of apparatus to suit the locality. It may almost be 
said that some classes of bituminous coal cannot be satis- 
factorily gasified, and others appfoaching the non- and semi- 
bituminous classes can be employed fairly easily. 

Mr. Mathot classifies producers as (1) pressure and (2) 

suction, of which the former are the more complicated, and 
are accompanied by a certain amount of danger from the 
possibilities of escape of carbonic oxide gas and accidental 
explosions. Grouping producers generally, the three essential 
parts are given as (1) generator, (2) vaporiser, (3) purifier, 
and the author first: deals with fixed-carbon fuels. Dealing 
with the charging hopper for admitting fuel into the 
generating chamber, Mr. Mathot does not approve of those 
in which the outer cover can be entirely removed, preferring 
its being attached by a hinged joint—the essential feature 
being a gas-tight double seal. The usnal practice is to have 
the sides of the generator chamber of the same diameter 
from the top to the grate, and the style of grate depends 
upon the content of ash in the fuel ; a grate of basket shape 
offers a large surface and air passages more suitable 
for high ash fuel than the ordinary horizontal type, which 
answers well for small ash contents. 
. . Referring to the air and steam employed for gasifying the 
fuel, Mr. Mathot says, the higher the temperature above 
the grate, the richer is the gas produced. The most rational 
and most efficient means of securing this high temperature 
is to superheat thé mixture of air and steam—the heat em- 
ployed for the superheating should be obtained exclusively 
from gas which has passed out of the producers, &с.” 

However, the writer would point out that the principal 
advantage to be derived from the use of steam is to keep 
down the temperature of the grate, so as to prevent the 
formation of clinker and preserve the grate from deteriora- 
tion, and as the chemical action which accompanies the 
reduction of temperature through the decomposition of the 
steam enriches the gas, this method is economical ; otherwise 
the use of air alone would not only provide the heat, but 
also generate a gas almost free from hydrogen and very suit- 
able for internal combustion engines. 
portion of this gas would consist almost entirely of carbonic 
oxide, which would allow of high compression pressure being 
employed with its accompanying economy in thermal 
efficiency. 

In producers designed for the gas to escape into the 
annular space surrounding the charging hopper, the speed 
of discharge of gas is reduced, but there is the possibility of 
air passing up the walls of the generator without sufficient 
contact with the incandescent fuel, so Mr. Mathot prefers 
the method of taking off the gas centrally. | 

Most engineers will agree with the author as to the 
advantage of having poking holes, by means of which the 
fuel may be stirred and prevented from hanging, as well as 
the advisability of all joints being absolutely gas-tight, for 
while in suction plants the normal pressure in the gas 
apparatus is below that of the atmosphere, and any leak 
would be inwards, this is not the case during the blowing-up 

eriod. 

; In regard to the firebrick lining of the generator, it js 
pointed out that this should be so designed that ordinary 
stock sizes of bricks can be used. Touching upon vaporisers, 
these may be either of the internal or external independent 
type, but where the water is liable to deposit scale, upon 
boiling, facilities for cleaning are a necessity, and for this 
reason Mr. Mathot deprecates the use of Field tubes if 
impure water only is available. 

While the gas from pressure ty pes of producers can be purified 
in suitable apparatus, that from suction producers is usually 
only passed through one or more scrubbers, and the author 
points out the advantage of providing the scrubber with a 
charging door which is readily removable, so that fresh coke 
can be added and the dirty portion removed through suitable 
openings. 

Mr. Mathot says that suction producers should be pro- 
vided with a gas reservoir in the piping system between the 
scrubber and the motor, but the writer has found that this is 
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not always necessary, as there is generally a space of consider- 
able capacity in the scrubber which serves the purpose, 
while the reservoir usually provided, and fitted with a drain- 
ing cock, occasionally leads to trouble through the cock being 
left open ; generally speaking, the fewer the number of cocks 
the better. | 

In regard to all piping through which gas not entirely 
free from dust is to be passed, Mr. Mathot advises tees or 
crosses at jointe, or preferably capped elbows ; the writer has 
found that, wherever the sectional area of the pipe is not 
maintained constant, and has any space where eddying can 
occur, dust rapidly accumulates and chokes the pipe; to 
obviate this, the pipes should be provided at each bend with 
u cover as shown in the following sectional sketch, fig. 4. 


Mr. Mathot, in his articles, considers a number. of points 
not here referred to, and concludes with some interesting 
details relating to the proper manner of installing producer 
gas engines. 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday. cannot appear 
unti the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Long-Wheel-Base Trucks. 


My first words in reply to Mr. Acland must be to thank 
him for his very able criticism of my letter and my work, 
and his very kind remarks concerning my gear, and the 
attempts I have made to produce something that shall be 
far more satisfactory than the present tramcar trucks. 

I must take this opportunity to express my thanks in 
return to the numerous tramway managers and officials 
who have shown such enterprise and courtesy in tnis 
connection. 

It is difficult to explain in a few words how economy can 
be obtained with wheels rolling on nominally straight track 
when the axles are ** never parallel," but I hope my meaning 
will be quite clear if, speaking only of straight track, I 
point out that relatively to the straight line of motion which 
the mass of a car tends to make, each rail is not straight, 
but really a series of slightly reversed curves. With parallel 
axles an enormous amount of skidding is inevitable, whereas 
by a non-parallel axle truck, which must be provided with 
an extremely delicate steering control, the wheels are to a 
greater extent rolled to follow the sinuous rail, and that is 
why the grinding slip is less. 

I have much pleasure in giving the precise facts demanded 
by Mr. Acland. The distance over which the car had run 
when the wheels at the end not fitted with my suspension 
wore 4^, in. in diameter more than the other end, was 20,000 
miles. In both cases the difference in diameter of the wheels 
about the same axle was less than u in. 

Mr. Acland makes a correct observation when he says that 
occasional differences in diameter of wheels on either axle 
may be as much as ү in. There is no accounting for any- 
thing that may happen, corrugation or anything else, so long 
аз trucks are run which are built with the axles rigidly 
parallel. 

The fact in this case that we were looking for the resulte 
we obtained, and that theoretically they are the results we 
should have obtained, is, І think Mr. Acland will agree, quite 


a different thing to obtaining some peculiar result, the cause 
of which puzzles everybody. 

I notice on the West Ham Corporation Tramways they 
have recently added on one car having my suspension, в top- 
deck cover weighing about 25 cwt., which rather serves to 
illustrate the confidence that those who have tried my system 
have in it. 

It may be noted that the figure of wear, Ic in., given by 
me, which Mr. Acland comments upon, is not the ordinary 
figure of miles run per jth of radial wear, but is a compara- 
tive figure between one end of the car and the other, and 
judging by these figures, I think we might say that we could 
fit à Warner single-axle bogie to one end of any car, with 
any other form of track at the other end, bogie or otherwise, 
and show at least half the wheel wear. 

Mr. Acland will understand that I would like to answer 
him much more fully and completely did space permit, and 
in conclusion, I will again express my thanks to tramway 
officials, and also to the technical Press, for their kindness 
in giving publicity to my work on trucks. 

J. Sutherland Warner. 


London, S.W., October 29th, 1907. 


I note in Mr. Conaty's letter of the 21st inst., that he 
fails to understand the grounds on which I base my state- 
ments. This being so, I have nothing further to say. 


J. Sutherland Warner. 
London, S.W., October 29th, 1907. 


P.S.—Of course a careful and intelligent perusal of the 
specification will clear up the whole matter in the direction 
] have already indicated. 


Prepayment Meters. 

Viewed in the light of experience gained with prepay- 
ment meters, one is forced to believe that it will be some 
years before manufacturers will bring them to such satis- 
factory working order as to render them good investments, 
or admit of their use to the same extent as prepayment gas 
meters. Some of the gas companies collect 20 per cent. 
and many 10 per cent. of their revenue through prepayment 
meters. 

Сап you give any particulars of the extent to which 
prepayment meters are used in America, as one may look to 
the country that produced the cash register with some hope 
of success in this matter ? 

Call Again. 


Electric Meters. 


In examining thé Board of Trade rules regarding the 
testing and permissible inaccuracy of electric meters, it is 
noted that a meter will be considered accurate, if being 
intended for currents exceeding three amperes, but not 
exceeding 50 amperes, the error at one-tenth of its full load 
and above this point does not exceed + 24 per cent." Now 
it is well known that although the meter may be sent out with 
its points well within this limit, ageing of iron and brake 
magnets, dust, &c., will so alter it that at a couple of points or 
so in its range it will possibly exceed this figure, and it 
becomes a difficult matter in face of the rnle to satisfy a 
consumer that in all probability the plus and minus errors 
will cancel out and things are O.K. Would it not there- 
fore be better to ascertain his load factor and base any cor- 
rections which may have to be made on the error at the 
particular point of the curve where this lies? Perhaps the 
matter would bear ventilation. 


K. P. 


Snowdon Hydro-Electric Installation. 


In your description of the Snowdon hydro-electric 
installation, you make what I take to be a reference to my 
connection with it in its earlier stage, but I gather from a 
gentleman recently returned from London that the work | 
actually carried out is not generally known. With your 
permission, therefore, I give the following particulars :— 

When the matter was first brought to the notice of 
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Messrs. Harper Bros, they asked me to report on the 
water power and feasibility of the scheme generally. From 
frequent measurements, observations of the catchment area, 
and analysis of rainfall statistics, &c., I furnished reports 
in March, 1903, the basis of which appeared over the name 
of Sir Douglas Fox. | 

. When it was decided to proceed with the work, I designed 
the pipe line, fixing the diameter thickness, methods of 
jointing, &c., and from a number of rough surveys chose 
the route actually adopted, as well as the position of the 
intake at the lake, these differing very considerably from 
the original Parliamentary plans. 

I definitely fixed the site of the power house and tail race, 
and got out the main lines of the power house and plant. 
I specified the number and sizes of generating units, the 
periodicity and voltage of supply, and also recommended 
three-phase for working the railway. 


I interviewed the various quarry owners to explain the | 


technical details, and show bow electric power could be 
applied economically to their existing machinery, and 
travelled most of the ground where the transmission lines 
have been erected, and specified the details of poles, cross- 
arms and insulators. | 

Last, but certainly not least, it was I who first introduced 
Messrs. Bruce Peebles to Messrs. Harper Bros., and sug- 
gested that they should be given the contract. That in 
itself was a good deal more than half the battle, as, with the 
help of Ganz & Co., the firm rose to the occasion, in a very 
creditable way to themselves. 

As I got very little out of it in a financial sense, І am 
the more anxious that the professional work which I did 
during some two years should be recognised, hence this letter. 
| know that my backing the scheme in the face of con- 
siderable adverse criticism was of great assistance to the 
financial promoters. 

| E. Kilburn Scott. 

University of Sydney, 

Seplember 16th, 1907. 


Electric Tramcar Brakes. 


Permit me to preface my remarks on the above subject 
with a few words of apology for dragging out a topic which 
discussion has worn rather threadbare. 

I am of opinion that a fair percentage of the accidents, 
which from time to time give the travelling public a sense 
of insecurity, might be averted by knowledge on the part of 
motormen of a brake which, though existent on nearly all 
series-parallel controllers, is by no means so widely known 
as it should be! I now speak more especially with regard 
to some of our smaller provincial systems on which the 
training of drivers is not carried out under the supervision 
of а qualified official, but is left largely to the driver of the 
particular car on which the novice happens to be practising. 

I refer to the trick emergency," а brake applied by 
reversing the controller (relatively to the direction in which 
the car is travelling) on to the parallel notches (not 
necessarily the highest). 

A thorough knowledge of this extra braking facility 
would, I believe, prevent many deplorable accidents, as it 
will be seen that a bad controller connection, which may render 
the rheostatic or emergency brake (according to the type of 
controller) inoperative, may not come into use on this reverse 
position. In order to show the utility of this brake, let us 
take an instance which is of common occurrence on every 
line :— 

A car ascending a gradient loses her power owing to the 
failure of current on that particular section or to her trolley 
leaving the wire. The motorman brings his controller to 
the off position and applies his hand brake simultaneously, 
and may quite possibly, if the car be heavily laden or the 
gradient a severe one, let her slip back a little. This slip- 
ping back has led, and I fear will lead, to serious mishaps. 

If under these conditions the car controller were left in 
exactly the same position in which it was when the current 
failed (*.e., the parallel running notch), the car would, in all 
probability, drift back slowly, coming to an almost complete 
atop every few feet, and even if the raila were greasy, her 


speed would be greatly retarded on running back on the 
sand she would have used in climbing. 

One thing is obvious, this entirely automatic brake would 
considerably minimise that rapid backward acceleration 
which has repeatedly lost the best men their control over 
their cars, especially in cases where the hand brake has failed 
at the critical moment. If the section were dead and the 
feeder was replaced while a car was braking herself in this 
manner, one of three devices would open the circuit, either 
the fuse or automatic switch (if so fitted) on the car, or the 
feeder automatic, surely a matter of small moment compared 
with the risk involved by a runaway car. 

A little consideration will show that this supplement to 
the regulation electric brake may be used with the car 
proceeding in either direction. 

I wonld also like to say a few words re the recently-raised 


' question of the conductor manipulating the rear brakes in 


case of a car running back. This practice seems unde- 
sirable for the following reasons :— 

(а) In some types of brake rigging the respective ends of 
the car oppose one another so far as the hand brake is con- 
cerned. | 

(b) The conductor, not always a qualified driver as well, 
would probably apply the brake in such a manner as to 
cause skidding,” and so make matters worse. 

(r) The wheels should be comparatively free from the 
mechanical brake во as to give the electric brake a chance to 
catch, as rheostatic, emergency and trick brakes are all 
dependent for their action upon the rotation of the wheels. 

I would suggest in such an emergency that the con- 
ductor should acfuate the sanding gear merely (a pedal or 
other form of control being kept on each platform, and not 
аз on some lines changed from end to end in company with 
the driving handles), all other operations being performed 
by the motorman. The conductor should only touch the 
brake on the motorman's instructions, such instruction being 
conveyed by a standard emergency signal.“ This would 
leave the driver quite free of any misapplication of zeal on 
his mate's part, and would, I am convinced, give him a far 
better chance of averting a catastrophe. 

I have made these few suggestions jn the hope that they 
may meet the eyes of those tramway officials who have up 
to the present underestimated the importance and emergency 
utility of the brake of which I have written. In conclu- 
sion, I must plead guilty of repetition, inasmuch as several 
passages in this letter are identical with those contained in 
a letter which you did me the honour of publishing in your 
issue of July 18th, 1906. 

S. C. 


Your comments on the Halifax affair were, I take it, not 
intended to be instructive, but to show what, in your opinion, 
was the most likely sequence of eventa which took piace on 
that occasion. Whether you were correct or not, must, 
unfortunately, remain a matter of opinion. I infer, however, 
from your article, that, had not the trolley left the wire, 
the motorman might have saved the situation by reversing 
his motors. This same opinion has been expressed on other 
occasions during inquiries as to the cause of other accidents, 
and conductors have been reprimanded for ** pulling down 
the trolley, thus depriving the motorman of the power to 
reverse his motors," yet the accidents were proved to be due 
to the hand brake being applied too much, causing the 
wheels to **skid." I venture to say that if the hand brake 
is sufficiently powerful to **skid " the wheels, there is little 
to be gained by releasing it and affempíing to reverse the 
motors, even if the latter can be successfully accomplished ; 
and since the clearing up of every little point in connection 
with these lamentable accidents will tend to prevent their 
recurring, I suggest that this would be an interesting subject 
for discussion in your columns. 

A. Johnston. 
Swansea, Ven ber 4th, 1907. 


[We intended rather to show what might happen than 
what had actually happened, and for this reason we specinlly 
stated that we took a purely hypothetical case: we 
wished to avoid casting any unjust reflection on the driver 
in the Halifax accident.—Eps. E. R.] 
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The Electrical Trade and Co-operation. 


The article in your issue of September 13th under the 
heading of The Electrical Trade—A Co-operative Pro- 
posal,” has stirred my feelings as a Britisher, and I desire 
to express my personal convictions on a subject of which I 
feel myself qualified to speak. 

By way of introduction, it should be explained that my 
firm are importers of English electrical machinery and 
accessories in this market on a fairly large scale, and as such 
the opinions expressed are based upon actual experience of 
the comparison between English, German and American 
electrical productions in a foreign mart, and, perhaps I may 
be permitted to add, the views are taken through rather 
differently coloured spectacles to those of the British 
manufacturer. 

In the first place, then, it cannot be denied that the 
electrical industry in the United Kingdom is in an unsatis- 
factory condition, as, I believe, is generally admitted by 
those who have had an opportunity of comparing the 
amount of work turned out by American and 
German factories with that of the English factories, and 
the question at iesue is the cause of this backward- 
ness and the remedy. Now, I would have it understood 
that, in my opinion, article for article, the English produc- 
tions are in no sense inferior to those of our foreign 
competitora, and I may even go so far as to say that very 
often they are superior, but the difficulty seems to be that, in 
many directions of this industry, the English manufacturer 
cannot hold his own. Now this inability to be in the swim 
is nowhere so apparent as in the case of telephones and tele- 
phone equipment, where the great bulk of the trade is in the 
hands of Continental factories. Indeed, so true is this that 
I believe myself correct in saying that the English makers 
cannot secure the lead on British soil ; how much less, then, 
can they compete abroad? This is usually put down to the 
‘ower wages ruling on the Continent and the absence of 
protective tariffs in England, but how many of our manufac- 
turers even think of looking for the cause in, first, the 
undoubted fact that in the initiatory stages of manufacture 
they look for too much profit ; secondly, they refuse to sink 
capital in large productions and consequent large stocks ; 
thirdly, the lack of businesslike propaganda ; and lastly, and 
perhaps most important of all, their unwillingness to main- 
tain technical and experimental staffs, whose duties should 
be confined to improvements and invention, which is such 
an important department in the factories of our com- 
petitors ? 

Нож many of our factories keep a “ thinking man " whose 
energies are not diverted to executive channels ? 

From the article which I have already quoted, I gather 
that it is the idea of some of the manufacturers to arrange 
an * understanding " between themselves, which, of course, 
means increase of prices all round and the adoption of a 
still more conservative policy. Let me suggest that this 
method can never have the result so ardently aspired to, 
and that healthy competition is now, and always has been 
in every department of the world's commerce, the means of 
increased effort, progress and advancement. I should be 
very sorry to see my countrymen wasting their time and 

money in such a “co-operative proposal" (in other words, 
a cartel or trust), whilst the foreign competitor is busying 
himself in the prosecution of experiments aud labours to the 
still greater discomfort of the Britishers. 

Up then, countrymen, and reclaim that which by right is 
yours, by concentration of your individual forces, decrease 
your costs by greater productions and larger stocks, study 
your competitors’ successes and from what they originate, 
make propaganda and leave those who want to be left 
behind to the arrangement and formation of their “ co- 
operative proposal," whilst you are seeking new markets and 
regaining the old ones. 

I may add from personal experience, my remarks are not 
only true of the telephone industry, but, also of nearly every 
branch of the electrical trades. 


Adelante. 
Buenos Ayres, 
October 9th, 1907. 


PROCEEDINGS OF INSTITUTIONS. 


Physical Society. 


AT the meeting held on October 25th, 1907, Prof. J. Penny, F. R. S., 
President, іп the chair, a paper by Dr. J. A. Fiemme, F.R S., on 
“ Magnetic Oscillators as Radiators in Wireless Telegraphy," was 
read by the author. An open or Hertzian oscillator is called an 
electric oscillator because the effects produced in space are due in 
part to the potential of the free charges at the ends. A closed-cir- 
cuit oscillator is called а magnetic oscillator because the effects it 
produces are wholly due to current. Hertz showed that the energy 
radiated per period from an open oscillator could be expressed by 
the formula Е = 16 rt (2/3 X", where ^ is the wave-length and ¢ the 
electric moment. The author has shown that a similar formula 
B = 16 r’ м2/3 X", where м is the magnetic moment, holds good for 
the closed-circuit oscillator. Assuming persistent or undamped 
oscillations to be used, these formule were transformed by the 
author into two others, viz.:—w = 87 x 10-? P? а? n?-for the 
open oscillator, and w = 4 x 10 * 53 a? N* for the closed oscil- 
lator, where a is the R. M. s. value of the current in the oscillator and 
N is the frequency. Hence the radiation from the open oscillator 
varies as the square of tho frequency, and that from the closed one 
88 the fourth power. The paper describes experiments made with 
flat square coils of various sizes used as magnetic oscillators in the 
quadrangle of University College, London. In one circuit 
undamped oscillationg were set up by meaus of a Poulsen arc, and 
the induced oscillations created in the other circuit at a distance 
were detected and measured by means of the author's oscillation 
valve or glow-lamp detector. The distanoe separating the two 
circuits was varied from about 50 to 250 ft., and curves were obtained 
showing how the secondary current varied with the distance of the 
circuits apart and with their relative position. It was shown that 
the inductive effect was greatest when tbe flat coils were in a hori- 
zontal position and at a certain distance above the earth. . | 

The law cf variation with distance proved to be something between 
the inverse cube and the inverse square of the distance. It was 
then shown that increase in size of the coils had a very marked 
action in increasing the inductive effect, and also that for equal 
power the use of the spark method creating intermittent oscillations 
in the primary gave better effects than the use of the arc or 
undamped oscillations. 

It was also shown that for the coils used the true radiation of 
energy was very small, and therefore that the distance effects 
obtained were almost entirely due to magnetic or Faradaic 
induction. 

Suggestions were then made for increasing the efficacy of the 
ordinary inductive type of wireless telegraphy by the use of high 
frequency oscillations in the primary circuit, and a suitable detector 
such as the author's oscillation valve combined with a telephone as 
a receiver in the secondary circuit. Such a method would have a 
far greater reach than the ordinary low-frequency alternating- 
current inductive telegraphy and would not be open to the objection 
of disturbing commercial telephonic circuits. 

Mr. A. RUSSELL asked whether the author had been able to find 
a position for the secondary coil in which no current was induced 
in it. Possibly buried pipes or metallic conductors, iron girders in 
adjacent buildings or iron railings in the neighbourhood, might 
have had some influence in modifying the inductive effects between 
the coils. 

Mr. TAYLOR said that the Post Office had tried arrangements 
similar to those described for magnetic space telegraphy, and had 
found that tbe closed-circuit method was inferior to that in which 
earth-connected vertical coils were used. The ratio between the 
received currente when using an earth-connected and a closed cir- 
cuit was often as great as 80 to 1, and he thought the improvements 
in the closed-circuit method would have to be very great to make it 
equivalent to the earthed-circuit method. 

A paper “Oa the Use of Variable Mutual Indactances” was read 
by Мв. A. CAMPBELL. In connection with wireless telegraphy, the 
measurement of small inductances and capacities is of importance ; 
one of the methods described has special reference to small self- 
inductances. Mutual inductances can be more easily dealt with 
than self-inductances, for the former (1) can be more accurately 
calculated from dimensions, (2) are less affected by change of 
frequency, and (3) when variable can be made to pass through zero 
value. A convenient form of variable mutual inductance consists 
of a continuously variable part and a series of steps. The first 
consists of two equal parallel coils with a third coil moving parallel 
to their planes round an axis eccentric to the fixed coils. The 
scale thus obtained is very open near zero (which is an advantage), 
and the graduation is done by experiment, a theoretical discussion 
being given in an appendix. The steps are obtained by means of 
another fixed coil of stranded wire, each strand giving-an equal 
sub-division. The model shown had two ranges, from 001 up to 
200 and 2,000 microhenries. A variable mutual inductance of this 
type has a number of applications. It is obviously convenient for 
calibrating ballistic galvanometers. By means of it mutual iaduc- 
tances of all values can be readily measured. By several methods 
it can be used to measure capacities, and the formule required are 
mostly very simple. Its most important application, however, 
appears to be to the measurement of small self-inductances, as 
follows :—Let the variable mutual inductance be called w. With 
а source of iatermittent or alternating current and any convenient 
detector (vibration galvanometer, telephone, &c.) a bridge with 
corners 4, B, C, D is formed, in which B D and рс are equal non- 
inductive arms, A в ів the fixed secondary of w, and A c has resist- 
ance and self-inductance equal to those in'A B. The detector is 
across BD, while the source is applied at p and also through the 
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primary of w connected to л. When w is set to zero reading a 
balance is obtained. An unknown small self-inductance н is now 
inserted in ac,and the balance restored by adding resistance in 
AB and adjusting the mutual inductance w. The reading of w 
when doubled gives directly the value of the unknown x. The 
method is really a differential one, and can also be used to give 
very accurate measurements of the difference between two nearly 
equal Jarge self-inductances. 

The discussion on Mr. Campbell's paper was postponed until the 
next meeting. 


Earthing the Neutral in High-Tenston Systems.* 


At the meeting of the American Institute of Electrical Engineers, 
held October 11th, the subject of the grounded neutral, with and 
without series resistance, in high-tension systems was treated at 
length in a paper by Mr. Paul M. Lincoln. Papers relating 
experiences with the grounded neutral were presented by Mr. 
George I. Rhodes and Mr. F. G. Clark. Abstracts of these three 
papers are given below. 

Mr. Lincoln showed that the following advantageous results 
accompany the use of the grounded neutral: The electromotive 
force between a conductor and the ground remains fixed and constant. 
Abnormal static induction on neighbouring circuits is eliminated. 
Opportunity for using the ground as a working conductor is pro- 
vided. It is possible to detect (and remove immediately if desired) 
a ground on any portion of the system. The condenser currents 
drawn from the several phases are rendered equal. Among the dis- 
advantages were noted the following: One "ground" disables a 
part or the whole of the system. A proper “ground connection " is 
difficult to obtain. 

Even where good engineering practice dictates a resistance in tbe 
neutral, the unavoidable resistance in the ground connection is not 
so valuable as it might be, because of its extreme variability. The 
difference of the seasons, as well as the drying-out action of any 
ground current that may flow, will cause large variations in ground- 
resistance. However, on high-potential systems the presence of 
even the maximum amount of resistance that is contingent upon 
good construction is rarely sufficient to cause trouble. 

The object sought in “grounding the neutral is to take care, not 
of normal conditions, but abnormal ones. It is the first thought of 
the operating engineer to maintain the service, and he therefore 
installs automatic circuit-breakers and other devices to protect the 
system in case an abnormal condition arises. The abnormal condi- 
tions that may arise are: (1) Short circuits; (2) Open circuits ; and 
(3) “Grounds.” 

With the neutral connected direct to earth, a “ ground” on any 
conductor means a short-circuit; the action of automatic circuit- 
breakers will then take place. The amount of current that will flow 
through such a short-circuit can be limited by inserting resistance, 
and practically the only object of resistance is to cause such a 
limitation of current. 

The flow of excessive currente, such as would take place were 
there no resistance, is detrimental for several reasons. It throws 
an unnecessarily great strain upon the circuit-breakers which are 
called upon to interrupt the current. The large current-flow which 
takes place may cause a phase distortion and a drop in voltage, which 
may, in turn, be sufficient to cause synchronous apparatus on the 
line to drop out of step. Almost invariably an arc takes place at 
the point of “ grounding" of conductors, and an excessive current 
will cause excessive destruction at tbis point. A dead short circuit 
on any system causes a heavy shock due to the tremendous currents, 
and а consequent tendency to distort the windings of any syn- 
chronous apparatus connected to the system. 

All of these objections can be overcome to a greater or less degree 
by inserting resistance in the neutral. Increased neutral resistance, 
however, while it limits the current flow through a grounded con- 
ductor, and overcomes the above objections, can do so only by 
allowing an increase in the potential of the two good conductors 
"above ground" while the current exists. If the object in 
"grounding" is to prevent such an abnormal rise, the insertion 
tends to defeat that purpose. The choice of the proper resistance 
becomes a question of compromise between the disadvantages of 
going to either extreme. There seem to be good reasons for 
adopting a “grounding” resistance which will lie between the 
following limits—that large enough to prevent a severe shock to 
the system, or the voltage on the affected phase dropping to a point 
where the synchronous apparatus will drop out of step and that 
small enough to permit sufficient current to flow to trip the circuit- 
breaker. | 

Ta relating the experience of the Interboro Rapid Transit Co. 
with the grounded neutral, Mr. Rhodes stated that the chief 
circumstance which led to the grounding of the neutral of the high- 
tension system was the serious nature of cable burn-outs. The system 
was operated for about 34 years without a grounded neutral, in 
which time about 160 miles of cable was operated for three years 
and 340 miles for one-half year. Since grounding the neutral, the 
system had been in operation for two years with about 340 miles 
of cable. - | | 

Previously to grounding the neutral, there were 12 distinct 
operating burn-outs, and since then there had been 16. It 
appeared from this fact that groundiog the neutral had had no 
material effect on the number of burn-outs. This was as was 
expected. | 

Of the 12 burn-outs occurring previously to the grounding of the 
system, four shut down the power station ; one other shut down two 
sub-stations, and four more shut down one sub-station. Of the other 
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three which did not shut down the sub-station, two were isolated in 
time to prevent a short-circuit. 

Of the 16 burn-outs that had occurred since grounding the 
neutral, not one had caused a shut-down of the power station’: 
eight had shut down the sub-station fed by the cable, two had 
caused one other feeder to open, and six had caused no dis- 
turbance other than the opening of the switches of the feeder 
in trouble. 

Previously to the grounding of the neutral the switches operated 
with explosive violence on the short circuiting of a cable, at times 
throwing oil and burning the contacts. Under present operating 
conditions, however, the switches always opened very quietly, so 
quietly in most cases that it was necessary to install a tell-tale to 
indicate when there had been abnormal current through the neutral 
rheostats. 

Before grounding the neutral, in all burn-outs the cable was so 
badly injured tbat it was impossible to make auy bridee test, and 
it was necessary to open a great many manholes before locating the 
trouble. Of the 16 burn-outs that had oc»urred since the grounding 
of the neutral, 14 of them were in such condition that the fault 
could be easily located by the Murray loop method. 

In the above system the neutral point of only one of the genera- 
tors is connected to earth, experience having shown that when the 
neutral points of several generators are simultaneously grounded 
very serious trouble is encountered from triple-frequency cross- 
currents in the neutral connections. Mr. Rhodes stated that 
prohably something would he gained by increasing the resistance 
between the neutral and the earth connections. When the scheme 
was first contemplated it was planned to ground the neutral 
through 6 ohms, there being at that time only one power station. 
Now with two stations in parallel the effective grounding is 
through only 3 ohms, making the possible ground current twice that 
originally planned for. The use of the former resistance would 
have decreased the number of shutdowns of the sub-stations. 

Mr. Clark stated that in a certain 11,000-volt system, a part of 
the circuits of which are aerial and a part underground, the 
neutral point of each generator is connected to a bus-bar through 
a fourth pole of the generator circuit breaker. The neutral bus- 
bar is connected to one end of a cast grid resistance suitably 
insulated. The other end of the resistance is connected to a ground 
plate located in earth kept moist with salt water. There is 
677 ohms of resistance, or sufficient to allow 1,000 amperes in the 
neatral circuit in the event of a “ground.” A current of 1,000 
зшретев will raise the temperature of the grid by approximately 
1,000° F. in one minute. An ammeter on the switchboard indicates 
the amount of current in the neutral connection. A pilot lamp 
lights whenever 50 amperes or more flows through the resistance. 
This lamp remains lighted until an auxiliary circuit is opened, and 
has been instrumental in determining the number of short cir:uits 
that were algo grounds. f 

During two years’ operation there have been more than 70 short 
circuits. About 25 of these have caused sub-station interruptions, 
and six have been at locations near enough to the power station to 
cause power-station interruptions. About one-half of these short 
circuits showed. a ground connection. There have been 10 
“grounds,” of which the neutral ground connection assisted in 
“clearing” eight. One held for four minutes and one for three 
minutes, both developing into two-wire short circuits. Although in 
case of a sbort circuit to earth the resistance of the ground path is 
sufficient to divert some current to neighbouring telephone lines, 
no serious telephone troubles have been encountered, and there 
have been no indications of trouble in telephone or telegraph lines 
caused by induced potential. 

MR. Рнплр ToncHIO stated that the New York Edison Co. had in 
use about 200 miles of cables, operated at 6,000 volts and at 
11,000 volts. The neutral point was not grounded, yet very few 
troubles had been encounterel. He stated that the only real 
advantage in using a grounded neutral was the assistance received 
in disconnecting the damaged circuit. That is to say, the safety 
devices might be made to operate more positively when a grounded 


‘neutral was used than when such neutral was omitted. The New 


York Edison Co. had employed in connection with its underground 
system a relay device for disconnecting defective circuits, which 
was believed to be as reliable as avy device employed with 
grounded systems. The device consists of a circular transformer 
core, which is placed over the cable. When the condenser currents 
in the three-conductor cables are in the normal three-phase rela- 
tion, there is no resultant m.m.f. in the surrounding iron ring. 
When, however, there is a ground on the system, a certain amount 
of current which passes outward through one conductor of the cable 
does not return through the other conductors, but reaches the power 
house by some other route. Thus magnetism is produced in the 
surrounding iron ring. A coil wound on this ring is connected to a 
relay device which serves to open the circuit when the leakage 
current reaches a certain permissible maximum. 

After further discussion, Dr. C. P. STEINMETZ remarked that prac- 
tically every opinion that had been stated by one speaker had been 
contradicted in equally strong terms by another speaker. This 
condition was attributable to the fact that each speaker discussed 
the problem from the view-point of his own system. What might 
be proper for one system operating under certain conditions would 
be improper for another system in which the conditions were 
different. Thus the solution of the problem would be entirely 
different for a system in which only cable work was used, and a 
systenrin which only overhead transmission lines were used. He 
stated that in general it was preferable not to ground the neutral 
of a system unless the conditions were such as to necessitate such 
grounding. In former years, the general plan was to keep all 
parte of the system thoroughly insulated from ground. At the 
present time, the general tendency was to connect everything to 
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ground that could be so connected. Dr. Steinmetz stated that it 
was usually good practice for the engineer, when in doubt as to 
whether to use а certain scheme, not to employ it if such scheme 
was in common';use, because he unintentionally in most cases 
favoured that side which was the(fad of the time. 


NEW ELECTRICAL :DEVICES, FITTINGS, 
AND PLANT. 


Arc Lamp Lowering Gear. 


In view of the experimental installation of street-spanning arc 
lamps which has lately been carried out in the City of London, it 
will be of interest to draw attention to some similarly suspended 
lamps in Devonshire Place, Eastbourne (see fig. 1), which have 
recently been converted to the lowering principle for Mr. Brydges, 
the borough electrical engineer, by the Lonpon ELECTRIC FIBM, of 
Croydon. Previously the lamps were fixtures, and trimming with 
the tower wagon was resorted to. | 

'The distance between the span wire poles is about 64 ft., and the 
winch is secured by wrought-iron straps to the outside of one of 
these, the wire rope running from it, overaguide pulley, to the 
contact and suspension device. . 

Fig. 2 shows a modification of this gear with special winch 
arranged for drawing the lamp with its gear horizontally along the 
suspension wire, and then down to the footpath, clear of the traffic 
in the centre of the road. 


T" amr. 7 
4s 2M : V cer C E 
PE QUIM mS oye 
yel Жн n , 
È ^ 24 4 | 2 
XE 


LI 


2M 
Г 
pL к. 
e а Е 99 
2 . N nes 
s ale y TA А me hi A ore * 
*A i " - d 1 
BA th HP PAP Pew ^ 
PON Р Фу - eA Af 
whew! PA 9 7 _ "з 


. 
F 
who 


А 
B 


7 3 4 


"AME LISSE T Vet ur 
ELI eio sea SARUA 


v 


` 
7 

* ‘Quer е хеч m eee eS — сао —9— | 

tseno 

4 


Fic. 2.— SPECIAL LOWERING GEAR. 


The gear at Eastbourne is of the London Electric F'rm's'well- 
known positive action type, and the winch is of their self-sustaining 


type, both being patented. 


A New Speed Indicator. 


A neat form of indicator, based on a modification of a well-known 
method of speed measurement, has recently been put on the market 
by the Deutsche Tachometer Werke. In the form shown in figs. 3 
and 4, it consists of a casing, in which the rubber-tired driving 
wheel m is carried in ball bearings. On the same spindle d as the 
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Fic. 3.— SECTION AND END VIEW. 


Fic. 4.—8PEED INDICATOR. 


wheel, a bell-shaped permanent magnet a is mounted together with 
ite soft-iron armature b. The magnet and armature are carried 


on non-magnetic bushes. In the annular air-gaps between the 
magnet poles and the. soft-iron armature a light bell-shaped 


aluminium armature c is mounted. This aluminium armature is 
carried on centres, and its motion is controlled by two opposed 
spiral springs, which tend to keep it in the zero position. The 
aluminium drum c has an annular continuation k, on which a scale 
is marked, which can be observed through the window /. As soon 
as the magnet is set in rotation by applying the rubber-tired wheel 
to the object whose speed is to be measured, eddy currents are set 
up in the aluminium drum which produce a torque, and deflect the 
drum with its scale from the sero position. The scale can be 
calibrated to read peripheral speeds (for use in measuring cutting 
speeds in lathes, &c.), or in revolutions per minute. The rubber- 
tired wheel can, of course, also be replaced by a three-cornered or 
rubber-ended centre-piece if 1 The torque exerted is con- 
siderable, since the aluminium drum is arranged to cut practically 
all the flux lines of the magnet, and iron losses are avoided by 
rotating the soft-iron armature with the magnet. The moving 
system is very light (2 grammes), so that it reaches a steady deflec- 
tion almost instantaneously. The scale is a uniform one from zero 
A eo that equal accuracy in reading is attainable at all 
pointe. 

The instrument is also made up in a somewhat more elaborate 
form for stationary use, with a pointer moving over a circular dial 
plate. Registering gear can be fitted, if desired.— Elektrotechnisch 
Zeitschrift. B 
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Nernst Projector Lamp о 


This new patent automatic lamp has been designed to meet the 
requirements of lecturers, &c., and is specially suitable for lantern 


work, enlarging, bromide printing and cinematograph projection 
and stage work. 
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The patentees are the A.E.G. F naris MANUFACTURING Co., LTD., 
4, New Compton Street, Chari 3g Cross Road, London, W. C., from 
whom full particulars can be obtained. They claim tbe following 
advantages :— Perfectly stear y white light (about 1,500 c. .); low 
current consumption (only four amperes); it is suitable for any 


Fig. 5.— N ERNST PaojECTOR Lamp. 


voltage on direot or alternaticg current; it burns without attention 
(no carboning necessary); the candle power is always constant; 
exposures can be timed to a nicety; and it is portable (weighing 
only 3 lb.), there being no heavy cylinders or resistances to carry. 
The essential part is the burner, which has a heating coil and 
three filaments (one ampere each), which light automatically. Each 
filament under ordinary conditions would give 250 с.р., but 
by specially constructed resistances the current is increased 
and 500 с.р. is obtained. The filaments can be renewed at small 
cost. 


Bennis Coal and Ash Handling at Hammersmith 
Electricity Works. 


This installation was designed for handling small fuel at the rate 
of 20 tons per hour: the coal is carted into the works and tipped 
into a dumping bin arranged some distance from the boiler house. 
The dumping bin consists of a | 
cast-iron cone-shaped tank for 
feeding the coal conveyor. To 
prevent large pieces of fuel or 
other material finding their way 
on to the conveyor, a grid has been 
fixed over the top of the dumping 
bin, suspended by means of four 
links and cranks, the motion or 
power for jigging the screen being 

iven by hand by the attendant, 

by means of a lever arranged at 
one side of the dumping bin. 
From the dumping bin the fuel 
is elevated, conveyed and dis- 
tributed through shoots into the 
overhead storage bunker, fig. 7. 

The inclined portion of the con- 
veyor is carried. on a light lattice 
girder, supported in the centre 
by a braced leg. The vertical 
height through which the fuel is 
elevated by this means is about 
40 ft. The horizontal or distri- 
buting portion of the conveyor 
runs the fall length of tbe | 
bunkers, and is provided with | 
openiags, shoots and cut-off slides, | 
through which the fuel ів | 
delivered into any portion of the | 
bunker. The slides are operated | 

| 
| 
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from а gang way above the bunker. 

One of the advantages of this 
system of conveyor is the sim- 
plicity of its design, necessitating 
few actual working parte. It 
consiste of a series of U-shaped 
links of 12-in. pitch, jointed 
together; the links are made of 
24 in. х 4 in. mild steel flats. 
The conveyor troughing is of 
special cast-iron, 12 in. 
wide x 8 in. deep. | 
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The return, or idle portion, of the chain runs over cast-iron both e 


idlers with chilled peripheries, the trannions of the idlers being 
turned and revolving in solid grease-lubricated bearings, which 


і 
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form part of the carriers or brackets, bolted to the conveyor 
troughing. 

The conveyor chain is driven by a hexagonal drum and drags, 
through a substantial spur-wheel reduction gear, the first reduction 
being machine cut; power is supplied by a small 6 in. x 9 in. steam 
engine. 

The ash or clinker is handled by a conveyor of the same type as 
that used for coal, excepting that it conveys and elevates the 
material in the reverse direction to the coal conveyor, that is, the 
gathering or horizontal portion of the conveyor is fixed in a small 
brick culvert under the boiler-house floor plates, the ashes or clinker 
being delivered on to the conveyor through cast-iron shoots, openings 
for which are provided in the floor plates. The clinker is elevated 
by the same chain conveyor to a height of 30 ft. 

Conveying and elevating in this manner has hitherto involved 
difficulty in keeping the conveying side of the chain down on the 
bottom of the conveyor trough at the commencement of the inclined 
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Fic. 6.—Тнк “ HAN DFT Pockmr-KmirE. (See page 764.) 


portion. In the present case this has been very simply overcome : 
by the fixing of three pairs of rollers at the commencement of the 
incline, which in no way interferes with the clinker or ashes. The 
clinker is delivered into a cast-iron cone-shaped tank, a simple 
form of rotary cut-off valve being provided on the bottom of thie 
hopper. | 

The ash conveyor is driven in a similar manner to the coal con- 
veyor, all the gearing and other parts being a duplicate, and power 
being supplied by a similar engine. Both the driving engines are 


of the well-known '' Westminster " type, as manufactured by this 
firm. | 

The amount of power required to work these plante may, to 
some extent, be estimated from a consideration of the small size of 
the engines, both of which run at the comparatively slow speed 
of 100 R. P. M. 


To keep condeneation down to a minimum (as 
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Ета. 7.—CoaL-HanDLING PLANT. 


from the steam line), the 
through a jin. 
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ngines are some distance awa : 
Steam for each plant is supplied to the engines 
diameter pipe. 
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Another point possibly worth notice from the aspect of economic 
maintenance, is the simplicity of the design and the strength of all 
the working parts. 

Our illustration gives a fair idea of the Bennis” system of 
elevating and conveying as applied to boiler houses. 


“ Handy ” Pocket Knife. 


The illustration on page 763 (fig. 6) shows an ingenious pocket 
knife for electrical wiremen, which has been brought out by 
Messrs. T. A. MACKERETH & Co., of 81, Cockayne Place, Meers- 
brook, Shefficld. As will be seen, this implement combines pocket 
knife and screwdriver, the change being readily effected from one 
to the other. 


SUNBEAM HIGH-VOLTAGE METALLIC 
FILAMENT LAMP DEVELOPMENTS. 


WHEN everybody electrical, with the possible exception of the 
alternating-current man—who has found his 100-volt circuits a 
blessing in disguise—is sighing for an economical high-voltage lamp 
with which to meet the competition which exists in theilluminating 
business to-day, it is perhaps opportune to draw attention to the 
efforts of the Sunbeam Lamp Co., of Gateshead, to provide this 
indispensable adjunct. 

The company, as is known, bas for some time past been busily 
experimenting with the metallic filament lamp, and if one may 
judge by resulte, is well on the way towards supplying a marketable 
product suitable for 220-240-volt circuits. 

Through the courtesy of Mr. Grainger we were enabled to inspect 
several of these lamps which had been running satisfactorily for 
some time in his office ; and for the benefit of our readers we 
record somé interesting test figures obtained on ordinary lighting 
circuits. A batch of 26 lamps gave the following resulta on test :— 


Hours of test Zero 200 400 600 
Number of lamps к 26 26 26 24 
Candle- power .. 249 25:5 24'8 242 
Watts per candle-power 1:38 1:35 1:39 14 


Another batch of eight lamps having an initial с.р. of 38, and 
taking initially 1:5 watts per C.P., gave after 800 hours’ burning 
34'9 с.р. with an expenditure of 1:6 watts per c.r. 

A 45-с.р. 240-volt lamp, oneof the earliest produced by the firm, 
taking initially 1:4 watts per c.P., gave after 1,125 hours' burning 
38 c.P., with an expenditure of 1:6 watts per с.г. 

These results, obtained as they are with lamps produced in their 
entirety by the Sunbeam Co., are very promising, and speak well 
for the enterprise of the firm, which, we understand, is carrying 
out further experiments with a view to obtaining a lamp which will 
burn satisfactorily on its side. Even in this direction lamps with 
an efficient life of 600 hours have been produced. 

It is interesting to note that the company is now producing for 
the market, Leclanché jars and ships’ glassware generally at its 
glass works. 


LEGAL. 


MANCHESTER TRAMCAR ACCIDENT CLAIMS, 


Тнв Manchester Corporation were the defendants in two cases at 
the Assizes last week, in both of which compensation for injuries 
was claimed by cyclists. The first was an action by Charles Edward 
Griffiths, who complained of having been run down by an electric 
car whilst cycling to business on July 13th. He received a shock, 
and the most serious—and possibly permanent—consequence of 
his injuries was that he had developed a painful stammer in speak- 
ing, which he had not before. Carelessness on the part of the car- 
driver was alleged. The plaintiff was approaching the point in 
Plymouth Grove where the line changes from a single to a double 
track; there was a large bogie car standing on the metals, and he 
was within ten or & dozen yards of this, riding on the same track, 
when, without warning, the driver put on power and ran into him. 
He was struck on the head by the brass rail, and his cycle was 
doubled up. 

The defence was a total denial of negligence. The car-driver 
admitted that he saw the plaintiff coming towards him, but his 
conductor rang for him to proceed, and he did so, expecting the 
cyclist to turn aside and leave the track clear. This procedure the 
driver tried to justify. Although the plaintiff was only 12 yards 
from him, he considered it was his duty to start the car, having 
got the signal from his conductor. | 

COUNSEL for the plaintiff commented on this extraordinary view 
of atramcar driver's duty, and in the end the jury awarded the 
plaintiff £110 damages. 

WILLIAM Henry CREFR, the plaintiff in the second case, who 
was at the time a stoker in the employ of the Corporation, was 
knocked down by an electric car in Ashton Old Road, on the night 
of May llth. He turned out of aside street, he said, and saw the 
car coming, but thought on account of its distance, he could clear 


the track easily. . Such was the speed of the car, however, that ita 
step caught his hind wheel, and he was thrown over. Falling with 
his right hand upon the tram rail, he had four of his fingers 
taken off. 
There was & conflict of evidence as to the exact cause of the 
кые but the jury believed the plaintiff's story, and awarded 
im £175. 


WEDNESBURY CORPORATION v. BRITISH ACCUMULATOR Co. 


IN the King's Bench Division on Friday, November Ist, before 
Mr. Justice Phillimore and Mr. Justice Walton, the case of the 
Mayor and Corporation of Wednesbury v. The British Accumulator 
Co. was again mentioned. It came before the Court earlier in the 
week on the appeal of the defendants from an order of Mr. Justice 
A. T. Lawrence in Chambers reversing an order of Master Archibald 
which was favourable to the appellants. The question between the 
parties was whether under an agreement the defendant company 
was bound to go to arbitration with respect to a dispute as to its 
liability for the breakdown of electrical machinery. The appellantes 
raised questions ав to points of, law upon the construction of the 
agreement, and submitted that these should be determined first, as 
their determination might render expensive proceedings before an 
eminent engineer unnecessary. 

It was now stated by counsel that the parties had come to an 
agreement as to the course to be pursued. The defendants were 
prepared to accept service of writ, the action to be tried by a Judge 
alone sitting with an assessor, one expert on either side to be 
called, apart from witnesses called to speak of questions of fact; 
both parties to make every effort to expedite the hearing, and the 
costs of the present proceedings to be within the determination of 
their Lordships. 

The order of Mr. Justice A. T. Lawrence was accordingly dis- 
charged upon the terms agreed, and their Lordships left the costs 
of this application within the discretion of the Judge of the trial. 


BELLAMY v. Tug WAKEFIELD District Tramways, LTD. 


Іх the Chancery Division of the High Court on Friday last week, 

before Mr. Justice Joyce, Мв. VoUNOER, K.C., who appeared on 

behalf of the plaintiff in this case, asked that it might stand over 

for a fortnight, in order that all differences might be composed. 
His Lordship assented. 


EEE M 


COMBINED GAS ENGINE AND TURBINE 
| | PLANT. 


1 


In the article on “ Large Gas Engines” published in our issue of 
October 24th, p. 708, we mentioned that additional data had been 
received from Mr. Leonard Andrews, too late for insertion. These 
are given below :— | 

The curves reproduced in fig. 1 show the total running costs per 
unit, with capital charges, for load factors varying from 10 per cent. 


| 
4 
9 toL 
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FIG. 1.—CompaRaTIvE Costs OF GENERATION WITH GAS ENGINES 
AND STEAM TURBINES, | 
U 


to 100 per cent. for a 16,000-kw. steam turbine plant and gas 
engine plant respectively. 

Whilst no public supply undertaking can ever hope to attain a 
100 per cent. load factor for the whole of the plant, it is possible in 
most cases to run a portion of the plant on a very high load factor. 
It is, in fact, common practice in steam-driven generating stations 
to run the most economical plant practically throughout the 24 houra 
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of each day, and to reserve the less economical portion of the plant 

for the peak load, and there appears to be no reason against this 
practice being extended to the combined use of steam and gas- 
driven generators. 

If we take as an example the case of a public supply undertaking 
having æ total plant capacity of 16,000 kw. and a maximum demand 
of 13,000 kw., it will be found that the daily variations of load 
will follow approximately the curve set out in fig. 2. It isassumed 
that the current generated is used for private and public lighting, 
traction and power. 

The curve has been drawn to show the maximum load and the 
average daily duration of the loads of various values, with the 
approximate time of day at which the various demands would be 
likely to occur. 

It is suggested that 25 per cent. of the total plant should be gas 
engine and by-product recovery plant, and that the remaining 75 
per cent. should be steam turbine plant. | 

The average load on the gas-driven generators will then 
correspond to a 62 per cent. load factor, whereas the steam turbine 


Total capacity of combined plant 
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Fic. 2.—Loap DIAGRAM. 


plant will be running on a load factor of only 7:5 per cent., the 
combined average load factor being 24 per cent. of the maximum 
demand, or 19:5 per cent. of the plant installed. 

А 1 capital cost of this combined plant will be approximately as 
ollows :— 


Steam turbines and generators ... . . £72,000 
Gas engines and generators . 41,000 
Boilers and auxiliaries us . . 61,000 
Gas producers is i .. 24,500 
Buildings and foundations 24,000 
Switchgear ... us vex 5,250 
Allowance for contingencies 11,387 

£239,137 


The running cost of the combined plant on & 20 per cent. load 
factor (24 per cent. of maximum demand) will be, for an annual 
output of 27,620,000 Kw.-hours, approximately as follows :— 


F'uel for steam plant ... £5,300 
F'uel for gas plant 6,100 
Labour s .. 6,500 
Repairs vis Жез . . . 3,950 
Oil, waste and stores 1,250 

£23,100 
Interest and depreciation ... e ` . 24,148 

£47,248 


= '4ld. per unit. 


The cost of dealing with the above output by gas-driven 
generators alone would be £56,500 = 49d. per unit, and by steam 
turbines alone would be £55,000 = 48d. per unit. 

It will be seen frum the above that it is possible to effect very 
considerable economy by a judicious combination of gas engines 
and steam turbines. 


ELECTRIC POWER ON THE 
WITWATERSRAND.* 


Tum advent of the Victoria Falls Power Co. inaugurates a new era 
in the production of electric power on the Witwatersrand, and it 
may therefore be interesting to consider a few typical instances of 
modern plants in recent operations as projected at the present 
time for supplying power to individual or groups of mines, exclu- 
sive of the Brakpan and Driehoek stations lately acquired by the 
Victoria Falls Power Co. 

The largest of such stations is that erected in the year 1905 by 
the East Rand Proprietary Mines for supplying power to the four 
producing mines of the group, including the electric driving of the 
Angelo and Cason mills. The power plant consists of three 


* Mining Jo. "nal. 


1,000-kw. Belliss-General Electric Co. steam alternators genera- 
ting three-phase current at 3,000-3,300 volts, Steam is supplicd 
from Marshall Heine boilers at a pressure of 180 lb. per ey. in. 
superheated 100° to 150° Е. Thecondensing plant is of the surface 
type, with Edwards air pumps and centrifugal circulating pumps, 
the condensing water being cooled by a system of spray coolers. 
The lay out of this station is on the most modern lines, the 
possibility of future extensions embracing larger unite having 
been fully provided for in the boiler and engine room arrange- 
ments. 

The constant load provided by the Angelo and Cason mills, 
together with other surface plant, has resulted ina load factor 
of over 90 percent. being regularly maintained—a figure which 
has seldom, if ever, been excelled in any power plant. Under 
these circumstances the works costs on an output of nearly 
17 million units per annum come out at ‘Gd. per unit generated, 
without including interest and depreciation; allowing 12 per cent. 
for the latter, the figure becomes 85d. 

The Rand Water Board have recently started up at their new 
power plant at Zwartkopjes pumping station, three 360-K w. Belliss- 
Westinghouse three-phase steam generators, 3,300 volts, twenty- 
five periods, in connection with their new pumping scheme for the 
supply of the Witwatersrand area. 

These plants supply current for operating pump motors at wells 
within a radius of 4 miles from the pumping station. They are 
supplied with steam at a pressure of 175 lb. per sq. in. 
superheated to 500° F. Two condensing plants are installed, 
the circulating water is obtained by means of a by-pass from the 
rising mains, at a temperature of 72° F., which is, of course, excep- 
tionally favourable for the maintenance of high vacua. Under the 
above conditions a guarantee was given of 18:5 lb. of steam per Kw.- 
hour on full-load, which figure has been obtained on test. 

Six plants of the above make and size have also been lately 
installed on the properties of the Rand Mines, Ltd., the alternators 
in this case being arranged for 2,000 volts, 50 periods. 

The Langlaagte Estates and Gold Mining Oo. are at present 
installing an extensive scheme of electric driving in con- 
nection with their tube mills; in this case the power will be 


derived frum two 800-xw. Belliss-A. E. Q. direct-current generators, 


the latter being one of the few examples of the use of direct-current 
for power purposes on these fields. 

At the Village Main Reef Gold Mining Co. two 750-kw. plants 
have been running for over а year. These are Allen-A. E. G. three- 
phase, 50-period machines, and are used largely in connection with 
an electric hoist which has been recently installed. 

In addition to the above there is probably a greater variety of 
turbine plants in operatien on the Witwatersrand than in any other 
district in the world. 

Parsons turbines ate running at the Porges Randfontein Gold 
Mining Co., the Gipsberg Gold Mining Co., and the Braamfontein 
Estates Co. ; Curtis turbines at the Robinson Deep Gold Mining 
Co. and the Witwatersand Deep Gold Mining Co.; Rateau at the 
Crown Reef Gold Mining Co.; Riedler-Stumpf at the Witwaters- 
rand Gold Mining Co.; the above planta varying in size from 200 
to 500 xw. 

The Randfontein Estates Gold Mining Co. have recently ordered 
two 1,000-kw. Parsons turbo-alternators for their new power station 
on the Randfontein Central Gold Mining Co. These plants will 
generate at 6,600 volts, 50 cycles, and will be used, in the first 
instance, for operating tube mills and other surface plant on the 
producing mines. They will be supplied with steam at a pressure 
of 160 lb. per sq. in. superheated to 500° F. The condensing plant 
will be of the surface type, with air and circulating pumps driven 
by electric motor; the Parsons vacuum augmentor will also be 
fitted. It is expected that this station will eventually be the largest 
on the Rand outside those of the Victoria Falle Power Co. 


Supply of Electrical Fittings by Loeal Authorities. 
-The opponents of municipal trading will welcome the latest 
addition to the ' Model Bill," as amended by the House of Lords 
for Session 1908. The clause which confers upon local authorities 
the power to provide and deal in electrical fittings has been 
amended by the insertion of the following proviso :— 

“ Provided as follows :— 

“ (a) It shall not be lawful for the Corporation to expend money 
(except through a contractor) upon the provision of such fittings or 
of labour and materials required for the fixing, repairing or 
removal thereof upon or from the premises of their consumers or 
prospective consumers; 

* (L) The Corporation shall so adjust the charges to be made by 
them for any such fittings or for the fixing, repairing or removal 
thereof as to meet any expenditure by them under the powers of 
this section in connection therewith (including interest upon moneys 
borrowed for those purposes and all sums applied to sinking fund 
for repayment of moneys so borrowed) ; 

“ (c) Every sum charged by the Corporation to a consumer in 
respect of the provision of such fittings or the fixing, repairing, or 
removal thereof shall be separately stated on every demand note 
delivered by the Corporation to the consumer. 

“ (d) The total sums expended and received by the Corporation in 
connection with the purposes in this section mentioned in each 
year (including interest and sinking fund) shall be separately 
shown in the phblished accounts of the electricity undertaking of 
the Corporation for that year." 

It is a stringent provision and one which will doubtless be 
insisted upon by the authorities of the Upper House, 
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REVIEWS. 


Ву A. Е. COLLINS. 


Anu of Wireless Teleyraphy. 
Price 6a. 6d. 


London : Chapman & Hall, Ltd. 


This little work is intended to instruct and inform the 


wireless telegraph operator, or him who desires to become an 
operator. The plea advanced for its production is that 
though there are numerous works on the subject, there are 
none written specially for the operator. To this end the 
author gives a popular elementary explanation of the general 
principles, more or less detailed descriptions of various 
systems, with more or less useful diagrams of connections, 
numerous photographic reproductions and a certain amount 
of commercial information relative to the organisation of 
wireless telegraphy of a kind intended to be useful to the 
operator. The purpose of the work is commendable, but the 
execution is, in some respects, deplorable. The latter remark 
applies especially to the attempts made to convey an idea of 
the principles underlying a large part of the work. The 
author is particularly unhappy in his analogies, most of 
which are unsound and altogether unconvincing, even to an 
open-minded operator. For instance, in referring to the 
swinging pendulums to illustrate unison of resonant circuits, 
the diagram shows two pendulums coupled by a cord near 
their free extremities—an arrangement which when put into 
practice by the inquiring operator or student will show any- 
thing but the principles of resonance as claimed by the 
author. In this connection also, the not unusual, but wholly 
incorrect, statement is made that a difference in the weiyhis 
of the pendulums will put them out of unison. The term 
“ phase is also applied incorrectly. Опе more blunder only, 
of a wholly inexcusable kind, will be referred to relative to the 
author's definitions of close-coupled and loose-coupled oscil- 
lation systems. А close-coupled system is, it is said, one in 
which there is direct electrical connection between the two 
resonant circuits, whilst a loose-coupled system is one in 
which one circuit acts inductively on the other. Statements 
of this kind, examples of which might be multiplied, are not 
calculated to show that the author is qualified to write on 
the subject. Much of the descriptive matter is feeble in 
the extreme, and unsatisfying even to an operator who only 
desires superficial information. In the later chapters there 
18 also some information of а novel kind, and numerous mis- 
prints. Thus we learn from the catalogue of wireless 
stations that Malta and Gibraltar are in the British Isles! 


Telegraphie ohne Draht. By Atevsto RIGHI and 
Brunswick : Friedrich Vieweg and 


Die 
BERNHARD DESSAU. 
Son. Price 15 Mark. 


This is a comprehensive treatise of some 665 closely 
printed pages, and 312 illustrations. Allied matters, as 
well as wireless telegraphy proper, receive considerable 
attention. It embraces, in the first few chapters, such 
subjects as the electric field and its scientific treatment, the 
magnetic field, electric discharges in gases, the theory of 
electrons and the constitution of matter, all from the pen 
of Prof. Righi himself with entirely up-to-date but non- 
mathematical treatment. References to original papers and 
articles are freely given throughout tle work, and a biblio- 
graphy in this connection is furnished at the end of each 
chapter. In the portion dealing with wireless telegraphy 
proper, a complete history of the development is given together 
with full particulars of practically all known systems. 

As a descriptive work it is, perhaps, as complete as any 
other yet published. From the fact that the recent develop- 
ments in wireless telephony by the aid of the Poulsen arc 
receive a share of attention, it will be gathered that the 
authors have endeavoured to bring the work as far as possible 
up to date. They have adopted a non-committal attitude in 
respect of the credit attaching to Marconi for his early work 
in the field. This is interesting in view of the pronounced 


feeling, amounting almost to animosity, which there is . 


reason to believe was exhibited by Prof. Righi in common 
with several other well-known scientists in the early days of 
wireless telegraphy. Аз а German treatise the work would, 


of course, be incomplete without some reference to the 
International Berlin Conference for the regulation of wireless 
telegraphy, and it is no exception to the rule, full abstracts 
from the Protocol being given. | 


» 


La Telegraphie sans fil ef la Télémécanique., By E. MONIER. 
Paris: Н. Dunod and E. Pinat. 1906. Price 2 fr. 


This is à popular exposition of the principles of wireless 


telegraphy compressed into a small volume of 120 pages, 


with a preface by Dr. E. Branly. The ground covered 
embraces the elementary phenomena of electric currente, the 
elementary principles of the prediction and detection of 
electric waves, brief descriptions of the principal pieces of 
apparatus used in wireless telegraphy, and an explanation 
of the so-called Telémecanique of M. Branly, by means 
of which it is claimed that a number of separate machines 
or pieces of mechanism can be controlled from a distance, 
each or any of them being operated at will. Very similar 
contrivances have been described by others, so that the 
invention would not appear to be quite во novel as might be 
gathered from à perusal of this little book. The work is 
freely interspersed with eulogies of M. Branly and his con- 
nection with the inception of wireless telegraphy. 

Nince the first issue this pamphlet has been enlarged to 142 
pages, the additions being mainly in tbe descriptive portion 
of the work, and some of the more recent receiving appliances 
for wireless telegraphy being alluded to. "The work contains 
no new features calling for special comment. It is issued with 
uncut pages, and is hardly a creditable production in the 
matter of binding. | 


Elements of Electric Traction. By IL. W. GANT. London: 


Harper & Brothers. 1907. Price 5s. net. 


This book is something more than a handbook for motor- 
men, and something less than a treatise on electric traction. 
It is the betwixt and between which has been wanted since 
motormen ceased to be promoted labourers and became a 
class to themselves, and the author has done his work 
well. 

The book is based on a series of lectures which Mr. Gant 
bas given for the past two years before a class of motormen 
and others at the Leeds Institute Technical School, and 
there can be no surer method of turning out an educational 
book than to live with one’s readers, and to ascertain by the 
touchstone of experience just what it is that they ought to 
learn, wish to learn, and are fit to learn. 

It may be urged in criticism of the book that much of it 
is as old as the hills, and has reappeared in the elementary 
part of every text-book that has been written. Неге, for 
instance, is all the old stuff about Ohm’s law, with the 
usual string of examples; there, again, are the classic illus- 
trations of a simple dynamo, and во on. Воб how are these 
things to be avoided? For elementary minds elementary 
matter must be provided, and the whole course must- be 
between two covers, for motormen and the like cannot afford 
or will not buy a library. 

The most carping critic will admit that Mr. Gant has 
made his preliminary chapters interesting, which is a long 
step on the road to education, but а d :ubt crossed our mind 
when skimming the book, whether it could be read without 
assistance. The earnest motorman, burning the midnight 
oil, has no Mr. Gant at hand with a ready explanation of 
hard words or perplexing passages, and we feel sure that he 
would be wanted. | 

The remedy lies in the hands of those officials throughout 
the country who are responsible for training drivers and 
conductors. Here are illuminating lectures ready-made, 
needing only the will and a sound personal knowledge of the 
subject to enable substitutes for Mr. Gant to spring up in 
every tramway, however small. 

Unfortunately, there are many tramw»v managers who 
discourage the technical education of their шеп, generally on 
the ground that a little knowledge is a dabgerous thing, and 
that a man is not a better driver for having some further 
acquaintance with the reasons for the motors turning than 
that the “ juice " goes through them. 

The adage quoted above is true enough, but we protest 
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that the aim of the manager should be to raise his men out 
of the state of little knowledge in which they certainly are 
under his conservative rule, unless he is bold enough to 
say that they are totally ignorant, and keep on raising 
them until they have emerged from the half light of little 
knowledge, into the clearness of mastery of their subject. 
We assert, moreover, that every motorman is a better driver 
for knowing intimately, not after the parrot fashion of the 
majority, what is happening when he does the things that 
he is doing all day. | 

Mr. Gant's book will be useful to many outside and above 
the rauk of motorman, and we know of tramway engineers 
who would be the better of a few meals from its pages. 


BUSINESS NOTES. 


A New Turbo-Generator Business in Germany.— 
It is announced that the Berlin Machine Construction Co. 
(formerly Schwartzkopff), and the firm of I. A. Maffei, of Munich, 
have jointly formed à new company under the title of the Maffei- 
Schwartzkopff Works, for the construction of steam turbines and 
incidental electrical generators, and other high-speed machine 
Bets. The share capital of the company is £150,000, of which one- 
half has been subscribed by each of the founders, and works are to 
be built in Berlin for the purpose. The type of turbine which the 
company will work, is that brought out by Melms & Pfenninger, of 
Munich. The company will take over the electro-technical depart- 
ment of the Berlin Machine Construction Co., which will continue 
to manufacture the generators until the new works are built, whilst 
the firm of I. A. Maffei, of Munich, will produce the turbines 
during the same initial period. 


Royce Electric Crane Contraets.—Mxssns. Royce, 
Lro., of Trafford Park, have received from Messrs. Richardson and 
Cruddas, engineers, of Bombay, an order for four overhead elec- 
trically-driven cranes, which, it is stated, will be the first of their 
kind on the West Coast of India; also the following orders:— 

Messrs. E. H. Hunter & Co., of London, for four electrically-driven cranes for 
use in the additions which the Osaka Engineering Co., of Japan, are making to 
their already extensive engineering works. 

Three electrically-driven cranes for Messrs. Kerr, Stuart & Co., engineers, of 
Btoke, Staffordshire. 

Messrs. Galloways, Ltd., for an electrically-driven crane for their new boiler 
works at Ardwick. 

Messrs. the Churchill Machine Tool Co., Ltd., of Pendleton, for an elec- 
trically-driven crane for use in their new extension. 

Messrs. Selig, Sonnenthal & Co., of London and Coventry, for cranes for their 
new works, 

A repeat order for an electrically-driven crane from Messrs. Jos. Buckton and 
Co., Ltd., of Leeds. 


Water Softeners.—Messrs. Lassen & HJORT, of 
London, E.C., have secured an order for one of their water-soften- 
ing plants capable of dealing with 15,000 gallons of water per hour, 
from the Wemyss Coal Co., Ltd., East Wemyss, Fife. 


Japanese Steel Works.—The LANCASHIRE Dynamo 
AND Motor Co. have recently secured a contract for the equipment 
of the generating station for the Kabushika Kwaisha Mihon Seiko 
Sho. This contract was placed by Baron Yamanouchi, of the 
Imperial Japanese Navy, and the value is considerably over 
£50,000. The equipment comprises three 1,000-kw. generating 
sets, consisting of Bellies triple-expansion engines and Lancashire 
compound interpole generators with slip-rings and static balancers 
for giving a three-wire supply at 440 volts across the outers. 
The contract also includes pipework, condensers, floor plating, 
switchboards, cables, &c , for a complete power station equipment. 
Nearly 300 motors of the Lancashire Dynamo Co.'s make, most of 
which are of large size for variable speed of 3-1, will be used for 
driving machine tools, gun-boring lathes, cranes, &c. ` 


Catalogues and Lists,.— TIE Sunpeam Lamp Co., 
Lro., Gateshead-on-Tyne.— We have received a hanging bannerette 
such as this company is issuing to the trade as a means of assisting 
them in bringing the "Sunbeam" lamps before the notice of the 
general public. A trade circular has also been issued drawing 
attention to the various lines of manufactures produced by the 
company, including, of course in addition to Sunbeam lamps, 
electric light fittings, instruments, switches, motor-starting gear, 
cables, conduits, arc lamps, dry batteries, insulators, radiators, 
carbons and glassware, of all of which they keep a stock. A com- 
plete range of samples is on view for inspection at their Newcastle 
depót and showroom, 21, Northumberland Street. Any member of 
the electrical trade can have one of the above-mentioned bannerettes 
on application. | 

THE Sun ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
W.C.—New catalogue (Section B, 52 pages) containing well illus- 
trated particulars and prices of a variety of types of electric bells, 
indicators, relays, pusbes, wooden blocks, window contacts, batteries, 
small measuring instruments, wiremen’s tools, &c. 

Messrs. THOMAS Б. Martin & Co., Lrp., 77, High Bridge, 
Newcastle.—Several pamphlets describing Tinol,” the metalline 
soldering paste combining both solder and flux, which is already 


Corporation (extension, 21 lamps); 


known to most of our readers. It is claimed to be suitable for 
heavy or light work, and in the latter class it has been satisfactorily 
used by electrical instrument makers, jewellers and similar trades. 
One of the circulars contains a report by Dr. M. Coreepius, of 
Cologne, on a duration test made with resistance wires soldered 
with this material. Another leaflet gives copies of a numberof 
testimonials received from electrical firms in Germany. 

Messrs. WiLLANS & ROBINSON, LTD., Victoria Works, Rugby.— 
Advance copy of the firm's catalogue of surface condensing plant. 
This isan imposing producticn, containing a number of admirably- 
executed half-tone pictures of their surface-condensing plants, 
Edwards’ patent air pumps, electrically-driven circulating pumps, 
&c. The views include two of condensing plants that have been 
supplied to the Glasgow Corporation, with 1,500 and 3,000-Kw. 
turbines. Particulars are briefly stated indicating the information 
required for estimating purposes. The descriptive matter relates 
more particularly to ordinary surface condensers, but the company 
also hold the rights for the manufacture of the “Contraflo” con- 
denser, in addition to that on the Vacuum Augmenter " principle, 
of both of which sectional drawings are given. "They are thus able 
to combine these two principles in one plant, and claim to have 
obtained results that have not been approached in other directions. 
A list of surface condensing plants supplied and on order at Sep- 
tember 1st, 1907, accompanies the catalogue, and shows how 
important this department of the firm's works has become since it 
was started about two years ago. 

AKTIEBOLAGET BRONSKOL, Stockholm.—A list of stock sizes of 
brushes, which covers a wide range. It is claimed that Bronskol« 
are particularly satisfactory for tramway work. The W quality 


is used for alternating, and the G quality for direct current. 


Samples and details can be had by applying to Mr. Archibald 
Campbell, 27, Chancery Lane, W. C., their British agent. 

MESSB8. Evectromorors, LTD., Openshaw, Maucbhester.— We 
have received from this enterprising company an effective wall 
showcard and calendar, of large size. In the general design a 
number of neat illustrations appear of the firm's electric motor 
equipments, as supplied for works and factories. The calendar 
consists of monthly slips covering from the current month up to 
April, 1909. 

THE LAHMEYER ELECTRICAL Co., Lro., 109—111, New Oxford 
Street, London, W.C.—Two convenient-size pamphlet price lists, 
with sectional finger index at top, covering the following :—No. 1c 
628 pages), large continuous current dynamos and motors; No. 117 

28 pages) three-phase alternators. Speeds, dimensions, freight 
charges, and other like useful information is given. 

Mr. ALBERT C. HaNps, 30 and 32, Snow Hill, London, E.C.— 
12-page catalogue illustrating a number of designs of the A. C. H.“ 
luminous-type electric radiators. Prices are quoted. 

Dowstnc Raptant HEAT Co., Lrp., 24, Budge Row, London, 
E.C.—Hanging showcard illustrating a number of the firm's 
luminous electric radiators, Prices and a few particulars of each 
are given. A couple of pictures at the top are intended to imprees 
the reader with the convenience and comfort of electric heating in 
the home. Between these pictures is a note showing that, at 1d. per 
unit, the cost of electric heating used in the four-lamp radiators is 
1d. per hour, and in the two-lamp sizes, 4d. per hour. 


Dissolutions and Liquidations. — Ftrxace Fire 
Brick Co., Lrp.—A meeting of this company is to be held at 
Scott Street, Keighley, on December 3rd, to hear an account of the 
winding up from the liquidator. 

Емоглѕн ELECTRIC Carson Co., Lrp.—A meeting is to be held 
at 41, Regent Street, Wrexham, on December 5th, to hear an 
account of tbe winding up from the liquidator, Mr. J. 5. Wynne. 

PETROLEUM ENONE Co, Lrp.—A meeting is to be held at 
Moorgate Place, E.C., on December 4th, to hear an account of the 
winding up from the liquidator, Mr. T. E. Shuttleworth. 

Totnes Exectric LIGHTIN d Co., Lrp.—Creditors must send 
particulars of their debts, &c., to the solicitors for the liquidators 
(Simpson & Bowen, 2, Princes Street, Bank, E.C.) by December 
14th. 

CHELMSFORD ELECTRIC LicutTina Co., Lrp.—Creditors must 
send particulars of debts, &c., to Messrs, Simpson & Bowen, as 
above, by December 14th. 


Electricity Supply to a Village.—We have received 
the following letter from Mr. Jackson:—''On September 20th I 
wrote a reply to ‘Water Power’ rv cheapening the electricity 
supply to a village. This has induced others besides ' Water Power’ 
to make inquiries, and letters from abroad are causing some incon- 
venience to the Post Office as I did not give my full postal address. 
My system is reducing the cost of a supply previously existing by 
morethan 50 per cent, and is worth inquiring about. Will 
correspondents in future kindly address their inquiries to Joseph 
Jackson, Wenlock, Hindes Road, Harrow, Middlesex ? " 


*Oriflamme" Arcs.—Mkssns. OLIVER Arc LAMP, LTD., 
have recently received the following orders for their “ Oriflamme " 
lamps:—31 for the City of London experimental lighting at 
present being carried out; Croydon Corporation (extension, 100 
lamps); Dundee Corporation (extension, 10 lamps); Maidstone 
Portsmouth Corporation 
(50 lamps)—all for street lighting. Newport Corporation (for shop 
lighting), and Messrs. Dick, Kerr & Co., Ltd. (40 lamps) for the 
Calcutta Electric Tramways. 


Electrolytic Copper in Russia.—It is announced from 
St. Petersburg that a company has just been formed in that city 
under the title of the Elektrolyse for the creation of works on 
behalf of a group.of Russian firms who work up copper. At 
present the requirements in the matter of electrolytic copper 
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amount to approximately 8,000 tons per annum, but only a portion 

of this quantity is produced in the country, the remainder being 

imported. It is now proposed to establish works at Moscow for the 

eee the electrolytic product in order to satisfy the inland 
emand. 


Book Notices.—(Clasgow and W. of Scotland Technical 
College; Annual Report. Glasgow: The College.—During the 
session 1906-7 tbere were 5,762 day and evening students, the 
former alone numbering 544; out of the total 156 were graduates of 
various universities. Тһе second section of the new buildings has 
been begun, and will, it is hoped, be ready for the session 1908-9. 
The current expenditure for the year ended July 31st, 1907, was 
£33,514. The Report contains much interesting information 
regarding the work of the session, and is embellished with excellent 
illustrations of the new laboratories, &r. 

" Steam and Exhaust Pipes.” By R. McGregor. 
Electrical Times, 1907. Price 18. 6d. net. 

“Science Abstracts,” Sections A and B. Vol. 10, part 10. 
London: E. & F. N. Spon. Price 18. 6d. each. 

“ Popular Fallacies.” By A. S. E. Ackermann, B. Sc. Eng. London: 


London: The 


Cassell & Co. 1907. Price 6s. 

Diagrams of Connections for Storage Batteries.“ London: 
Tudor Accumulator Co., Ltd. 

“Week-End and Holiday A. B. C.“ November. London: 119, 


Pall Mall, S. W. Price 6d. net. 


International Electrical Exhibition at Marseilles, 
1908.— It has been decided to hold an exhibition of the applica- 
tions of electricity at Marseilles next year on a large scale; it will 
be open from April 19th to October 31st. It is claimed that the 
South of France offers an important field for the development of 
electrical industries, especially in Marseilles and the neighbouring 
ports; in the local mines and quarries, whence bauxite is obtained 
in large quantities, and in agriculture. Electrically-driven pumps 
for irrigation should form a special feature. Particulars can be 
obtained from the Commissariat Général, 52, Boulevard Louis- 
Salvator, Marseilles; a number of pamphlets are also available at 
the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall Street, Е.С. 


Supplies’ Radiators.—Messrs. SUPPLIES, LTD., of 
9, Parr Street, Liverpool, the design of whose electric radiators is 
already quite familiar to our readers, have unfortunately been unable 
to get their radiator meter ready for this season, though tbere was 
a large inquiry for their radiators with the meter. They have now 
resolved to unload some of their stock during the present season 
without the meter, but they are fully expecting to have the latter 
working satisfactorily in the near future. We understand that the 
radiators have been specially designed and made extra strong, aud 
that the fittings, such as lampholders and contacts, are all specially 
made; there is a special spring contact to ensure good contact with 
the lamps. , | | | 


- Insulating Paints.— The. ANTACIDINE Co., of. Southall, 
Middlesex, ask us to state that their insulating paints and varnishes 
are entirely free from linseed oil or its compounds. They also 
supply “ Antacidine” paint for terminals and batteries, which ів 
claimed to be an effective resister of sulphuric acid. 


Factory Premises.—Messrs. LEOPOLD FARMER AND 
Sons, of 46, Gresham Street, E.C., are offering certain riverside 
warehouse and factory premises for occupation. Some particulars 
will be found among our advertisements to-day. 


Bankruptey Proceedings. — HENRY WAINWRIGHT, 
electrical engineer, Barnsley, Yorks.—Heceiving order made 
October 29th on debtor's petition. 

HENRY WAINWRIGHT, electrical engineer, Farrar Street, Barnsley. 
—The first meeting of creditors, and the public examination, are 
to take place at Barnsley on November 15th. 

K. C. Moray, electrical engineer and coutractor, Walsall, late of 
Coventry.—A first and final dividend of 1s. 4d. in the £ is payable 
on November 11th, at the Official Receiver's Office at Wolver- 
hampton. 


Trade Announcements. — The amalgamation is 
announced of the engineering firms, ArPLERYS, LTD., and THE 
TEMPERLEY TRANSPORTER Co. These firms are well known as 
manufacturers of cranes and transporting machinery of every 
description, specialising in shipyard, dock, and harbour equipments, 
steel-works, coal-handling, and contractors’ plant. The amal- 
gamated firms will trade under the title of Applebys, Ltd., with 
offices at 58, Victoria Street, Westminster, and works at Glasgow 
and Leicester. t 

The paragraph published last week concerning the PERFECTA 
SEAMLESS TUBE AND Conpuit Co., Lrp., has given the impression 
that the company are no longer represented by agents any- 
where. This is, however, not the case. What we might perhaps 
have made a little clearer was that the opening of the offices 
and stores at Victoria Street, S.W., meaus that the company is 
no longer represented by agents in London. The note did not in 
any way relate to provincial agencies already existing. 


Instrument Factory Extended.—Mx. Ковт. W. 
PauL bas just completed the erection of a new wing to his elec- 
trical instrument factory at New Southgate, N. In the basement 
has been installed a Stockport ges engine and suction plant, 
replacing two gas engines previously running on town gas. On the 
ground floor is a 20-kw. Brush dynamo for lighting, and several 
small motot-generators supplying direct and alternating currents 
for testing purposes, the extetision being required principally for 
tbe manufacture of standardising instruments for altérnating- 


* 


current measurements. The contract for the wiring (218 lights) 
has been placed with Messrs. Roger Dawson, Ltd., under the super- 
vision of Messrs. Handcock & Dykes, consulting engineers. 


Reduction of Capital.—TRIUMTH STOKER, LTD., AND 
RmEDUvcED.—À petition for confirming a resolution reducing the 
capital from £6,000 to £3,000 is to be heard on November 19th, 
before Mr. Justice Swinfen Eady. 


LIGHTING and POWER NOTES. 


Buenos Ayres,—The output of the German Electric 
Light Co., of Buenos Ayres, for lighting. power and traction for the 
first eight months of 1907 was 12,094,063, 5 804,393 and 29.537,035 
units respectively, which compares with 9,653,224, 4,284,251 and 
7,153,320 units respectively in the corresponding period of 1906. 


Cleckheaton.—The U.D.C. has decided to substitute 
electricity for gas for public lighting at Whitcliffe. 


Clyde Valley.—The Clyde Valley Electric Power Co. 
is developing its power supply on the Clyde; the following works, 
among others, are now being supplied with energy :—Mesers. 
Yarrow's Shipbuilding Yard, Scotstoun ; Messrs. Napier & Miller's 
Shipyard, Old Kilpatrick; Clyde Trust Workshops. Renfrew ; 
Coventry Ordnance Works, Scotstoun ; Messrs. Scott & Sons’ Ship- 
yard, Bowling; Messrs. Lobnitz & Co.'" Shipyard, Renfrew; and 
Messrs. Beardmore's Shipbuilding Yard, Dalmuir. 


Colwyn Bay.—4A L.G.B. inquiry was held on October 
31st into the application of the U.D.C. for a loan of £3,000 for 
E L. purposes; the chief item being £1,155 for а cooling tower, 
and the balance for cable extensions. The Inspector (Mr. F. Ii. 
Tulloch) commented on the fact that some of the work had been 
put in hand, and said that the L.G.B. objected to such a practice. 
There was no opposition. 


Continental Notes.—Paris.—On November Ist the 
new reduced tariff for electricity came into force all over 


Paris. The six sections into which the city was divided, are now 


amalgamated under one scale for the hectowatt and its accessories. 
For private use as light the hectowatt-hour will henceforth only be 
charged seven centimes, or about three farthings, until January, 
1914, after which a further reduction will be made to a Я 
For industrial purposes a proportional diminution on existing con- 
tracts will also come into force. For accessory expenses, such 
as deposits, hire of meters, &., a reduction of from 40 to 60 per 
cent. will be made. According to the convention passed between 
the new Amalgamated Society and the City of Parie, the former 
has to lay down about four miles of transmissions and construct 
two generating plants of 25,000 Kw. each. ‘ 


Devonport.—Excellent progress is being made with 
the work of installing the electric light in the War Office 
magazines and other property at Bull Point, Devonport. The main 
electric lighting cables have been laid, and the laying of the sub- 
mains is well advanced. The arc light standards have been fixed 
in position in readiness to receive the circuit leads, and the smaller 
standards for lighting the passages and railways are also practically 
complete. The system of lighting the magazines and danger 
buildings is similar to that used in the Naval Ordnance Depit, viz., 
by incandescent lamps fixed on brackets outside the windows and 
entrances of the buildings, the circuits being laid outside the walls 
in stout galvanised piping, thus ensuring absolute immunity from 
fire. Special attention is being given to the lighting of the jetty 
from which ammunition is received or embarked, two powerful arc 
lamps being fixed in suitable positions. The buildings will be 
supplied from the same plant as that which feeds the Naval 
Ordnance circuits, ample provision having been made for this when 
the station was designed. 


Durham.—The B. of G. has requested the County of 
Durham Electrical Distribution Co., Ltd.,to furnish a scheme, 
giving the estimated cost of lighting the workhouse by electricity. 


Greenock. — The new electrical generating plant 
erected bv the Corporation in Dellingburn Street was opened on 
October 30th. by Treasurer Brown, convener of the Electricity 
Committee. Some time ago the municipal authorities decided to 
build a refuse destructor, and as the existing electricity works in 
Hunter Place has been producing its full output for several years, 
it was further resolved that the heat available from the burning of 
the refuse should be utilised in raising steam for the production of 
electricity. Although the destructor is not yet completed, the 
latter part of the scheme has now been inaugurated. The total 
cost of the destructor and electric power station is estimated at 
about £41,700. 


Kingston-on-Thames.— The T.C. has decided to open 


a showrpom for electric fittings, &c. 


Leyton.—The Local Government Board has sanctioned 
the borrowing of the following amounts in connection with the 
electricity undertaking :—£2,770, excess expenditure, extension of 
electric lighting station, for 25 years; £400, machine tools, for 10 
years ; £2,000, extension of mains, for 20 years; £500, services, for 
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15 years; £500, meters, for 5 years. It has been decided to con- 
vert a number of the existing street arc lamps into flame arc lamps. 
Owing to the possibility of the flame lamps being worked four in 
series, and the unita of the series being arranged to alternate, 24 is 
the maximum number of lamps which can be converted, and the 
cost will be about £13 per lamp, or £312. | 


Llanelly.—The U.D.C. has decided to negotiate with 
the Llanelly and District E.L. and Traction Co. for the purchase 
of the E.L. Order. 


London.—Pappixcton.—At the meeting of the B.C. 
on Tuesday, the Works Committee again brought up an adjourned 
report recommending that arrangements should be made with the 
Metropolitan Electric Supply Co. for lighting a portion of Harrow 
Road at an estimated cost of £264 per year on a 10 years’ agree- 
ment. In addition, there would be an initial cost of £10 each, 
with regard to the conversion of certain lamp-posts. The Finance 
Committee in a report on the matter pointed out that the adoption 
of the recommendation would open up the question of electric 
light in the streets for the whole of the borough. Certain com- 
munications from the Gas Co. and the Electric Lighting Co. had 
been received on the subject, proposing modifications, and the 
report was referred back. 

Crry.—On Friday last the new street arc lighting, carried out by the 
City of London and Charing Cross Companies jointly, was brought 
into use. The lamps are suspended over the roadway with a view 
to obviating the use of standards. 

STEPNEY.— The B.C. is making arrangements, by applying to 
the L.C.C., for petmission to borrow the requisite sum to provide 
the equipment of the new generating station at Blyth’s Wharf. 
The borough electrical engineer estimates that a sum of £10,250 
will be required to meet the cost of further mains extensions. It 
is also proposed to borrow two sums of £10,000 each on account of 
sanctions already given by the L.C.C. to the raising of loans of 
£37,480 for provision of plant, and £10,000 for extension of mains. 


New South Wales.—The Tamworth Municipality has 
recently put into service a new electrical plant with a capacity of 
2000 oe lamps. Messrs. Noyes Bros. were thc contractors for 

e work, 


Portadown (Co. Armagh).—4At the monthly meeting 
of the T.C., on the 4th inst., the lighting of the town was discussed 
at considerable length. Mr. H. V. Pegg, the representative of the 
Belfast and North-East of Ireland Power Co., placed before 
the Council the details of an electric lighting scheme. His com- 
pany, he said, had decided to erect the first station in Ireland at 
Portadown at a cost between £60,000 and £100,000, and from there 
it would supply other towns. The station would be completed 
in some 10 months’ time. He suggested that the Council should 
adopt a scheme, and apply for a provisional order. Finally, the 
Council decided to expend £50 in obtaining professional informa- 
tion andadvice. No matter what action the Council may take, the 
company referred to is going on with its scheme. | 


South Africa.—Power SUPPLY IN THE TRANSVAAL.— 
A Johannesburg correspondent of a German newspaper, after 
referring to the purchase. by the Victoria Falls Electric Power Co. 
of the undertakings of the Rand Central Electric Co. on the far 
~ east of the Rand and of the Rand General Electric Co, at Germiston, 
states that the principal object of the new company. must naturally 
be the establishment of a main station.as central as possible. Ав 
the necessary space for an extension of the Hand general station is 
not available, it is proposed to utilise the land about the Simmer 
Pass for the erection of the chief station. This site is about 14 
miles directly to the south of Germiston, and the small lake which 
exists there will provide the water needed for the boilers. The 
Rand Central Electric station has a capacity of 3,000 xw., and this 
is to be increased to 9,000 xw. by the installation of two new 
turbine sets each of 3,000 kw. The machines are being furnished 
by the Allgemeine Elektrizitäts Gesellschaft, and are to be erected 
во that they can be eventually removed to Simmer Pass. The out- 
put of the Rand General Electric station remains at 3,000 Kw. ав 
hitherto. An understanding has been arrived at with the African- 
European Investment Co., which owns the coal mines of Vereeniging 
on the Vaal River, for the purpose of establishing a second power 
station on that company's property as soon as the requirements of 
the Rand exceed a definite amount. The correspondent adds that the 
only power station not included in the general amalgamation is that 
which the East Rand Proprietary recently built for the supply of ita 
own mines. 

PnuETORIA.—The electric power station at the Military Canton- 
ments was destroyed by fire last month. Damage was done to the 
buildings and plant to the amount of 47, 000, which is understood 
not to be covered by insurance. The building was only erected 
about 12 months ago. 


South Australia.—In the House of Assembly, Mr. 
Verran moved for the construction by the Government of an 
electric lighting and power plant for the Peninsula mining dis- 
tricts, at a cost of £60,000, to supply light and power to Moonta, 
Wallaroo, and Kadina, and also to work tramways in those towns. 
The population to be served was, he said, over 20,000, and the 
towns named were very poorly lighted. The debate was adjourned. 
— Australasian Hardware and Machinery. 


Sarbiton.—A L.G.B. inquiry was held on October 29th, 
relative to the application of the U.D.C. fora loan of £20,000 for 
E. L. purposes, viz., £1,684 for extension of buildings; £2,121 for 
engine, dynamo, switchboard and accessories; £1,730 for a new 
boiler; £9,550 for services and meters ; £2,900 for mains; and £2,602 


16s. 2d. in respect of money already spent, the balance being for. 


costs and contingencies. The inspector desired information as to 
the excess expenditure, and as to the contingencies, and the 
inquiry was adjourned until November 15th to enable these 
particulars to be supplied. 


Tynemouth.—The Corporation electricity department 
is issuing & 40-page booklet on electric lighting, which contains 
much good advice to would-be consumers, and is suitably 
illustrated. 


Victoria.—MkrBovnNE.—The electric lighting business 
of the City Council continues to expand. For the six months 
ended July last there was an increase of 529,075 units sold, as com- 
pàred with tbe corresponding period of the previous year. The 
revenue was £5,985 higher and the profit increased by £1,453. 


Warrington.—The Electrical Committee has again con- 
sidered the question of applying for a prov. order to supply 
Stockton Heath and other outlying districts, and has decided not 
to proceed with the matter. 


West Africa.—An electric scheme is proposed for the 
lighting of Sekondi, on the Gold Coast. 


West Australia.—An enlarged electrical plant was 
recently opened at Claremont by the Premier (Hon. W. J. Moore). 
Messrs. Noyes Bros. supplied the additional plant. 


West Ham.—The Corporation electricity department 
has just secured a contract with the Wholesale Co-operative Society 
to supply their flour mills and their new soap factory at Silvertown 
with electrical power for all purposes. The contract is based on 
an annual consumption of 5,500,000 units. 


Willesden.—The U.D.C. some time ago applied to the 
L.G.B., asking for sanction to a loan for sites for a future generat- 
ing station and sub-stations in Denzi] Road and Leicester Road. 
The Board has, however, refused to sanction any loan in respect of 
the sites, upon the ground that the Council has no present need of 
а generating or a sub-station, and there is no certainty that the 
same wili ever be required. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the bi-monthly meeting of the Harbour 
Commissioners on the 5th inst. (Mr. Robert Thompson, J.P., pre- 
siding), the following resolution of the Works Committee was 
adopted :—“ Recommended that, in pursuance of the terms of the 
agreement between the Corporation and the Commissioners of 
May 14th last, the work of constructing the electric tramway along 
Queen's Quay, Sydenham Road and Queen's Road be proceeded 
with, in accordance with the specifications and plans approved by 
the city surveyor, city electrical engineer and the harbour engineer 
now submitted, at an estimated cost of £19,100, and that advertise- 
mente be issued for tenders for the work." The new line will open 
up the Sydenham suburb, and make Queen's Island easy of access. 
At present there is no tramway nearer than half a mile to 
the famous shipbuilding centre. 


Blackburn.—The Main Roads and Bridges Committee 
of the Lancashire County Council has bad under consideration the 
application to the Board of Trade of the Blackburn, Whalley and 
Padiham Light Railways for a further extension of time for 
18 months within which to construct the electric system. The 
promoters, the Committee declares, have already had six years in 
which to construct the railways, and have not even raised their 
capital, much less have they commenced the construction of the 
works. The Committee has decided to ask the Board of Trade to 
give effect to its assurance of August, 1906, that further extension 
of time be not granted unless the construction of the railways is 
well advanced by the end of the year's extension then granted. 

The half-yearly report of the Corporation tramways, issued 
on November 1st. reveals a record profit of £3,515. The 
income totalled £32,628, from 5,951,512 passengers, adver- 
tising firms, &c. The income was equivalent to 13°88d. per car- 
mile run, and the expenditure to 7:96d. per car-mile. Traffic 
expenses amounted to £6,876, general expenses to £1,440, cost of 
energy £5,907, and general repairs, &c., £4,513. 


Bury.—A big scheme of extension is projected in con- 
nection with the Corporation tramways system, and the suggestions 
were brought to the notice of the Tramways Committee and 
the manager of the tramways (Mr. Wm. Clough) by a deputation 
from the Bury Tradesmen's Association on October 31st. The 
echemes submitted were the extension of the Limefield section 
through Shuttleworth and Edentield; an extension of the Jericho 
section to Simpson Clough and on to Haywood, coupling up with 
the Bury and Rochdale section there; an extension of the Stokes 
section (Radcliffe) to Little Lever; and a proposal to lay tramways 
to Holcombe Brook, Ramsbottom, and on to Edenfield, where they 
would join the tramways from Limetield. The deputation was favour- 
ably received, and the Chairman promised to lay the schemes before 
the Tramways Committee; the deputation is hopeful that at 


least the Stokes extension, which is the most pressing, will be 


carried out, 
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Continental Notes.—ITALT.— La Societá per la Tram- 
via Elettrica Padova-Pontevigodarzere is the name of a new 
company which has just been formed in Padua to construct an 
electric tramway between the towns named. 

Spain.—A concession has been recently granted for the con- 
struction and working of an electric tramway in the town of 
Vallencia. 


Dundee.—The question of the standard rate of wages 
which arose in connection with the construction of car-bodies for 
the Corporation, has now been definitely settled. It arose through 
the Society of Operative Coachmakers directly, and through the 
medium of the local Trades Council, pressing upon the Tramways 
Committee that the Standing Orders were being violated in respect 
that the standard rate of wages was not paid for the construction of 
the car bodies. The Brash Electrical Engineering Co., Lough- 
borough, to which it was proposed to allocate the contract, and 
against which the accusation of underpaying was levelled, was 
represented at & recent meeting of the Committee, and took up the 
‚ position that its rates for piecework were standard. The Com- 
mittee, after hearing parties, saw no cause to interfere with the 
allocation of the contract. 


Halifax.—Last week another car got out of control on 
the Sowerby Bridge route. In this case the car was travelling 
down hill, when presumably the power went off and the car began 
to gather speed. Happily the three men (who have charge under 
present arrangements) succeeded in stopping the car near the scene 
of the late accident. 


Iiford.—The U.D.C. has deferred for the present the 


promotion of the Parliamentary Bill seeking powers to extend the 
electric tramways along Cranbrook Road. The object is, if 
possibie, to secure tramways on the surface-contact system, offers 
having been made to carry out the scheme at the cost estimated for 
the overhead system. 


London.—MrxrnorourTAN Ramway Co.—This com- 
pany is experimenting with a new automatic signalling system on 
its line between Notting Hill and Praed Street. It is stated that 
provision is made for cutting off the power automatically in the 
event of a signal failing to act. 

The company has now taken over the entire working of 
the Inner Circle, the District trains having been withdrawn. It is 
intended shortly to inaugurate a five minutes’ regular service for the 
whole circle, and almost immediately a five minutes’ service from 
South Kensington to Aldgate. 

West HAMPSTEAD COLLISION.—The inquest on the bodies of the 
victims of the recent collision was opened on October 30th, certain 
evidence, including that of the motorman, being taken. The 
inquest was adjourned until Friday, November 20th, when Major 
Pringle will be invited to attend. 

An experimental express theatre train having proved satisfactory 
between Holborn, King's Cross, Holloway and Finsbury Park, on 
the Great Northern, Piccadilly and Brompton Tube line, a similar 
train will be run regularly. 

The Central London Railway is stated to be considering the 
advisability of introducing 1d. fares for short distances ; the matter 
has heen postponed owing to representations from competing 
interests. 

The South-Eastern and Chatham Railway 18, we understand, 
experimenting withan electric track signalling arrangement between 
Norwood Junction and B:ckenhan, in which the signals are visually 
reproduced in the cab of the engine. 

L C.C.—'The Highways Committee has decided to recommend its 
original echeme of tramways to connect with the Crystal Palace, at 
a cost of £73,193. The alternative schemes would cost £291,713, 
£203,910, £140,000, or £295,150. 

After beiog postponed on two occasions, the Council at Tnesday’s 
meeting arrived at a decision in regard to the proposed tramways 
from Hammersmith Broadway vid Brook Green Road, Shepherd’s 
Bush Road, Wood Lane and Scrubs Lane to Harlesden. The High- 
ways Committee estimated that the total cost of track-work, over- 
head electrical equipment, cables and ducts, rolling stock, switch- 
gear, and a portion of the Hammersmith car-shed would amount to 
£107,630. Ав rails and cars had already been passed in previous 
votes, the Committee asked the Council to approve an estimate of 
£69,300. After some opposition had been made to the proposal on the 
ground that the projected line would not be remunerative, the 
recommendation of the Committee was carried. 

PADDINGTON.— An arrangement has been made, at vhe instance of 
the Works Committee, whereby the Metropolitan Electric Tram- 
ways, Ltd., has agreed to remove the disused tramlines from 
Shirland Road and Chippenham Road, on condition that they are 
allowed to take a horse-car across the carriage-way in Chippenham 
Road once every three months ia order to comply with the 
provisions of the Tramway Act. 

MEDICAL.EXaMINATION OF L. C. C. Can-Drivers.—At the meeting 
of the L.C.C. on Tuesday, the highways Committee presented a 
report on the medical examination of the motor-men. The report 
stated that the examination was suspended to allow of a considera- 
tion of the representations made by the men, although all fresh can- 
didates for employment were examined before being engaged. 
After the summer recess the Committee went very fully into the 
matter, and on October 3rd received a deputation of the London 
district representative of the Amalgamated Association of Tramway 
Workers and certain of the tramway employés. It was pointed out 
to the deputation that instances had occurred of sudden indisposi- 
tion of car-drivers, which occurrences were liable to lead to serious 
consequences, and that the course taken by the Council in the 
matter was adopted to ensure the safety ofthe public. At the same 
time the deputation was informed that while the Council must 


insist on some examination, во as to ascertain whether men in charge 
of electric cars were medically fit for the duty required of them, 
substantial consideration would be shown to men already in the 
Council's service as drivers. With this object in view, it was 
agreed that in the case of such men the examination should be of a 
modified character, which would, however, be a guarantee to the 
public against danger from the collapse of men while driving cars, 
and the Committee discussed with the deputation the lines which 
they thought such modified examination should take. The men 
were further informed that the case of any man whom the medical 
examiner considered to be unfit for employment asa motor-man 
would receive careful consideration, and that an endeavour wonld 
be made to find other employment for him at a wage, if possible, 
equivalent to that which he was then receiving. The proposals 
placed before the deputation were communicated to the district 
representative of the Association in a letter dated October 4th. 
No communication had been received in reply, and the Committee 
now proposed to resume the examination of the drivers in the 
Council's employ on the modified lines in question. 


New Zealand.—The Takapuna Tramways and Ferry 
Co., Ltd., is being formed in Auckland, with a capital of £100,000, 
to construct and run a tramway between O'Neill's Point and Leke : 
Takapuna under an option granted by the Waitemata County 
Council. According to the option granted on December 19th, 1906, 
the service was to commence within five years, and the term of con- 
cession is fixed at 60 years, and thereafter for successive periods of 
10 years, until the local authorities elect to purchase, 


TELEGRAPH and TELEPHONE NOTES. 


Bahamas.—The Colonial Report for 1906 states that 
the revenue of the telegraph department was £1,258, as against 
£1,520 in 1905, the expenditure being £552 and £558 respectively 
for the same periods; 2,836 messages passed over the Nassau- 
Florida cable, of which 312 were to and from Great Britain, and 
2,524 to and from other countries. During the year the telephone 
exchange in Nassau was completed, and has worked so successfully 
that it is now about to be extended from the origina! one-mile to a 
three-mile limit. 


Wireless Telegraphy.—It is variously stated that the 
Clifden- Glace Bay Marconi (system transmits at the rate of 10 and 
20 words & minute. "Taking five letters to the word, this means at 
most 100 letters per minute, each letter averaging, say, three aignals 
or 300 signals per minute in all. As all the receiving is oral, this 
is practically the limit attainable—even on landlines, 25 words a 
minute is regarded as the maximum withthe sounder. ly view of 
these facts it is interesting to note that Mr. Edison, an old tele- 
graph operator, has expressed the opinion that in hug sober 
judgment” Mr. Marconi, withia 10 years, ought easily to be able 
to transmit 1,000 words a minute. We would not quove this 
remarkable statement were it not recorded in so reliably and 
highly esteemed a journal as the slectrical World. The max mum 
speed attainable on land with the Wheatstone automatic appaiytus 
is about 600 words a minute, and the average speed batween To on 
and Manchester is about 350 words per minute. It is impossiblato 
set a limit to the possible future developments in any branch vf 
science, and it is true that the Pollak-Virag system of telegrap 
with photographic recorders has attained still higher speeds—usir 
two wires and an earth return—but to make such a forecast as tha 
imputed to Mr. Edison is about as wise as to set a time limit to the 
establishment of communication with Mars. 

A decree of the Minister of Public Works of France authorises 
the establishment at Saintes-Maries-de-la-Mer (Bouches du Rhóne) 
of & wireless telegraph station for the purpose of communicating 
with ships at sea, and with other similar stations in France, Corsica, 
Algeria, Tunis, Monaco and Valle Andane. Private messages will 
be accepted.—Jo»rna! Télégraphique. 

According to the Elektrotechnik und Maschinenbau, the actual 
number of wireless telegraph stations established is 254, of which 
88 are claimed by the United States; Great Britain and Ireland, 


43; Italy, 18; Germany, 13; Russia and Holland, 8; France and 


Turkey, 6; Argentine Republic, Brazil, Canada, China and Hawaii, 
5; Denmark and Spain, 4; Sweden, 3; Gibialtar, Austria, 
Roumania, Mexico, Panama, Japan, Andaman Islanda, Egypt, 
Morocco and Mozambique, 2; and Costa Rica, Montenegro, 
Portugal, Chile, Malta, Belgium and Norway, 1 each. 

The Australian Government intends establishing regular wireless 
communication between Papua and Australis. Daring experiments 
on the high seas the battleship Challenger, notwithstanding a 
violent storm, remained in constant communication up to a distance 
of 1,300 nautical miles with the admiral's ship at Sydney. 


Wireless Telephony.—The wireless telephones which 
have been on trial on the batteships Virginia and Louisiana, of the 
U.S.A. Atlantic Fleet, have been given the formal endorsement of 
the Navy Department by the purchase of 27 sets of instruments. 
The cost of this equipment, apart from the expense of its installa- 
tion, will be more than $35,000. 'The apparatus will be supplied 
by the Radio-Telephone Co., being made under patents granted to 
Dr. Lee De Forest. 


(Continued on page 775.) 
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THE UTILISATION OF WATER-POWER FOR INDUSTRIAL 
PURPOSES IN CENTRAL ITALY. m 


HARDLY a generation ago the Abruzzi was one of the most 
primitive and least industrial corners of Central Italy, and 
no one could have guessed that there was a brilliant manu- 
facturing future before any portion of that very unget-at-able 
region. It wasstill oneof the remaining 
happy hunting grounds for the pictur- 
esque relics of the Papal régime, the 
brigands, who eked out a far from pros- 
perous existence in the midst of the wild 
mountains and dales of the most extensive 
and elevated region of the Apennines. 
Now the not over-abundant population 
is among the most law-abiding of all 
Italy, and its material prosperity is im- 
proving almost as rapidly as in the in- 
dustrial regions of Northern Italy. Every 
village along the valley of the Pescara, 
which is the main .drainage channel of 
the Abruzzi, and, indeed, all the way | 
along the railway from Tivoli through the district of the 
ancient lake of Fucino right to the Adriatic at, Castellamare, 
now possesses its own electric lighting plant and generates its 
own electricity. 

The secret of all this progress lies in the fact that the 
whole district possesses abundant water power. On the 
Mediterranean side the falls at Terni and Tivoli are too well 
known to need description— while on the Adriatic side the 


Еа. 2.—Vigw or THE INTAKE WORKS. 


water, without being concentrated in any natural falls of 
similar importance, flows even more abundantly along the 
narrow valleys in streams presenting an endless series of 
rapids, which can readily be replaced by artificial falls 
without serious expense. The reason for this abundant 
supply of water is supplied by the fact that in this portion 
of the Apennines the mountains rise in two cases at least 
to close проп 10,000 ft., and that the snow lingers on a 


majority of the summits well into the hottest part of the 
summer. : 

The valley of the Pescara, on the Adriatic side, has so far 
furnished the water-power for the most, important industrial 


Fic. 1.—MaP or CENTRAL ITALY. 


undertakinga which have as yet been planned and carried 
out in the Abruzzi, and there are ample natural resources for 
many more of а like character both in that valley and in its 
tributaries, І 
There аге three factories at work in the neighbourhood of 
Bussi and Terre dei Passari—one producing aluminium 
and its derivatives, another the chemical products used in a 
variety of industries, and each employing over 1,000 hands— 
whilethethird,at Piano 
d'Orte, is devoted to 
the manufacture of 
chemical substances 
and fertilisers used 
in agriculture, and 
employs some 500 
hands. The latter 
workr, belonging to 
the Italian company 
for the manufacture 
of nitrogenous and 
other products, are 
in the process of 
considerable ex- 
tension at the present 
time, and will before 
long also employ some 
1,000 hands. 

Several other works 
are projected, and, among these, a large carbide fac- 
tory will be erected shortly at Piano d'Orte, as soon 
as the additional] hydraulic works in connection with 
those which it is proposed to describe in this article 
are completed. The Electro-Chemical Co., which started the 
hydraulic works in connection with ita factory at Bussi, 
obtained a concession for diverting 1,060 cb. ft. of water 
per second (30 m.) from the Pescara below its junction with 
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the River Tirino, and delivering the same at Piano d'Orte, 
obtaining thereby a fall of 325 ft. 6 in. (99:2 
metres). This fall was divided for the convenience of con- 
struction, and to meet, the progressive requirements of the 
factories to which it was to supply power, into two portions : 
a first fall, with a generating station at “ Tramonti,” of 
90 ft. 6 in., producing 8,400 effective н.р. ; and a second 
fall, with a generating station at Piano d'Orte, of 235 ft. 
(71:60 m.), developing 22,000 effective н.р. 

The combined efficiency of the pipe lines and turbines is 
estimated at 77:67 per cent. of the theoretical horse-power 
due to the fall. The works for diverting the Pescara for 
the first fall are situated on the right bank between the 
Provincial Road from Popoli to Chieti and the river at a 
short distance below its confluence with the Tirino, and 
consist of (1) а dam ; (2)a weir; (3) a weir basin with spill- 
way and outlet channel ; and (4) sluice gates (figs. 2 and 7). 

The dam consists of five spans of 16 ft. 5 in. (5 m.) 
each divided by piers in dressed stone, 4 ft. 3 in. (1°50 m.) 
in width, closed by metallic gates 6 ft. 7 in. (2 m.) in 
height, worked by hand. A foot bridge resting on the piers 
provides for the convenient working of the gates. By means 
of this dam, and the working of the gates, the level of the 
water is maintained constant in front of the weir. 

The spans are sufficiently wide to present no obstacle to 
the highest floods known in the Pescara. Above the dam 
an ample basin of calm water is thus produced, from which 
the water is admitted to the diversion through a weir com- 
posed of 12 skew spans 9 ft. 10 in. (8 m.) by 2 ft. 73 in. 
(0:80 m.), separated by piers built in reinforced concrete. 
These skew spans sre furnished with metallic gates worked 
by hand, the sills of 
which are placed 2 
ft. 114 in. (0:9 m.) 
higher than the bed 
of the river to pre- 
vent the gravel and 
sand from being 
carried into the weir 
basin. The latter 
has a grating placed 
across it 111 ft. 6} 
in. (34 m.) in 
length to stop float- 
ing matter, and on 
the left-hand side is 
provided with two 
openings to dis- 
charge the sediment. 
The left bank is 
provided with a 
locked aperture to 
return any surplus 


diverted water to the main stream, and to maintain the 
water levelj in the admission spans at a constant height. At 
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Fig. 5.—PLan or GENERATING STATION. 


the further end of the weir basin is situated the opening 
admitting the water to the canal, consisting of two spans of 
11 ft. 2 in. (3:40 m.) by 9 ft. 8 in. (2°95 m.), each fur- 


Fic. 4.—GENERATING STATION, TRAMONTI. 


nished with an iron gate. The grating, the gates, and all 
appliances connected therewith were provided by the National 


Fic. 3.— PRESSURE TANK AND PIPES. 


Works, of Savigliano. Through the weir-basin locks the 
water is admitted to the canal, which, for a length of 
75 ft. 55 in. (23 
m.), is rectangular 
in section, and 24 
ft. 11 in. (7°60 m.) 
in width ; then by 
easy gradations the 
section becomes tra- 
pezoidal with sides 
inclined at an 
angle of 45° and 
lined with cement 
concrete. This 
canal, which is 
944 yd. (3142 
m.) in length, 
has a fall at the 


rate of 5 metres 
in 10,000. It has 
a free  cross- 


section of 278 
sq. ft. (25°80 m.), 
and is capable of 
conveying up to 1,413 cb. ft. per second. The canal 
is laid out in the strip of land between the railway 
and the Provincial high road parallel 
to the latter, and enters the tunnel sec- 
tion at the road crossing. The tunnel is 
excavated in the side of the mountains 
enclosing the Valley of the Pescara, 
and runs almost parallel to the line of 
the high road, its length being 2,444 
yd. > it is entirely excavated in 
the rock, the sides being lined with 
rubble walling and the invert with 
cement. The section is rectangular, 
10 ft. 8 in. by 14 ft. 9 in, 
and is covered by а vaulted 
roof with a rise of 2 ft. 114 in. 
The fall is at the rate of 8 metres 
— in 10,000, with а free cross-section 
A O of 1874 sq. ft. 


2 | "The work of excavation of the tunnel 
£ © was rendered more difficult along a 


considerable portion of its length 
by abundant springs of water, which 
| retarded the advance and rendered 
Special precautions and drainage necessary to get rid 
of the water during the period of construction. The 
tunnel ends in a pressure tank of the capacity, of 
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2,289 cb. yd. (1,750 m.°), excavated entirely in the rock, 
which consists of a vaulted chamber, 98 ft. 5 in. in 
length and 26 ft. 3 in. wide, running parallel to the 
face of the work; from this two transverse chambers 
start, each 42 ft. 8 in. wide and 25 ft. 7 in. long, 
at the end of each of which are situated the entrance 
chambers for two pipes. A third vaulted tunnel has also 
been excavated, 3 metres in width, in which a fifth pipe will 
eventually be placed to utilise the surplus water (fig. 3). 

Each entrance chamber for the pipes is 23 ft. long 
by 9 ft. 2] in. wide, and is furnished with iron gates 
and gratings to stop floating bodies. The big rock piers 
which separate the transverse tunnels communicate by 
longitudinal tunnels 7 ft. 64 in. wide and 2 ft. 5j in. 
high, which were pierced to provide a communication 
between these tunnels and ensure a perfectly uniform water 
level in front of each of the pipes and a uniform supply for 
the turbines. 

In front of the pipe openings and for the entire length 
of the work a canal 7 ft. 6% in. in width with its 
bottom 8 ft. 24 in. lower than the inverts of the 


mention ; it is formed of bent rails on which the pipe 
rests, with cast-steel shoes fixed to the stiffening angle irons. 
Each pipe is provided at the upper end with a sliding 
expansion joint 13 ft. 14 in. in diameter. The pipes 
cross the Provincial road by passing under the arches of a 
viaduct with five spans of 16 ft. 9 in.; the discharge 
channel also passes through an arched space of 26} ft. 
span (fig. 4). 

The pipes and all accessories were provided by Messrs. 
Larini Nathan & Co., of Milan, and the gates and gratings 
by the National Company of the Savigliano Works. The 
generating station is a large building erected on the banks 
of the Pescara at such a level that it cannot be affected by 
the highest floods. It consists of a machine hall of 
147% ft. x 49 ft. 3 in. and 394 ft. in height, covered 
with an iron roof, having an annexe of 1034 ft. x 
22 ft. 114 in. of two stories, on the ground floor of which 
are placed the switchboards, the transformers, and a work- 
shop for repairs ; on the upper floor are the chambers for 
the starting points of the distribution lines, and five living 
rooms (fig. 4). 


Fic. 6.—INTaRIOR OF GENERATING STATION. 


openings has been excavated to collect the sediment and 
other deposits from the water. 

The main longitudinal tunnel comprises a spill-way 
98 ft, 5 in, in length with the overflow channel pertaining 
thereto, and is provided at its termination with a relieving 
channel. This channel, together with the overflow channel 
of the spill-way and the outflow of the sediment tunnel, 
discharges into a well 11 ft. 6 in. in diameter and 59 ft. 
in depth, also wholly excavated in the rock. This well 
communicates with a tunnel 210 ft. in length and 1721 sq. ft. 
in cross-section, terminating in a discharge channel arranged 
E steps and smaller wells which empty into the collecting 

asin. 

From the pressure tank the water is led to the generating 
station, through four pipes 6 ft. 105 in. in diameter, 
serving the main turbines, and one 1 ft. 114 in. 
in diameter for the exciting turbines. The pressure 
pipes, which are each 308 ft. in length, and are 
designed to deliver 353 cb. ft. per second, are of 
soft steel riveted, 42 in. to % in. in thickness, stiffened 
by angle-iron rings disposed about 5 ft. 11 in. apart. 
The system of supports for the pipes deserves some 


Below the machine room are placed the culverts for the 
junction cables, connecting the alternators with the line 
switchboards, as well as the store-rooms for current supplies. 

The machine room is provided with an overhead electrical 
traveller of the capacity of 20 tons. The machines consist 
of four turbine-alternator units, generating 2,800 H.P. at 
270 R.P.M., mounted on the same shafts, and two turbine- 
dynamo units of 150 н.р. each to excite the alternators, 
one generating group of 2,800 H.P., and one dynamo of 
150 H.P. being held in reserve (fig. 6). 

The turbines were constructed by the engineering firm of 
A. Riva Monneret & Co., of Milan. 

The main turbines are double suction turbines of the 
Francis type with distributors and movable vanes, designed 
to fulfil the following conditions: — Head, 90} ft.; 
speed, 270 revolutions; power, 2,800 H.P. Each turbine is 
provided with a governor and an automatic auxiliary motor. 
The two small turbines are spiral turbines of the Francis 
type constructed to suit the following conditions: Head, 
904 ft.; speed, 400 revolutions; power, 180 H.P. 

The turbines discharge into a canal 243 ft. in 
width, running under the flooring of the station and 
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delivering into the basin communicating with the Pescara 
and the entrance to the tunnel for the second fall. 

The alternators, the exciters, and the switchboards were 
constructed by the Italian Electrotechnical Union (Gadda 
and Co., Brioschi Finzi & Co.), of Milan. 

The alternators, which are provided with revolving fields, 
generate current at 6,000 volts and 45 periods. The 
switchboards and switches, &c., are enclosed in cement cells, 
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Fic, 7.—PLAN OF INTAKE WORKS. 


so as to secure the maximum working safety. These cells 
are placed in the machine room under a large operating 
gallery at 9 ft. 10 in, above the ground. In this 
gallery are disposed on suitable supports the measur- 
ing instruments and the levers for working the 
switches and the rheostats. The machines and the 
lines are connected on the  ring-and-bridge system. 
The distributing pressure for the principal consumers 
is 6,000 volts, but as a portion of the current has to 
be transmitted to a 
considerable distance 
on account of the 
Abruzzese Co., this 
portion is transformed 
to a pressure of 25,000 
volts by a step-up 
transformer, composed 
of four single-phase 
units (one in reserve) 
of 150 K. v. A., which 
are disposed star 
fashion so as to form 
one three-phase trans- 
former of 4950-K.v.A. 
capacity. Тһе  pri- 
maries and secondaries 
of these transformers 
are each provided with 
measuring instruments 
and knife switches, to 
enable them to be 
easily inserted into or 
withdrawn from the 
circuit. 

Close to the 
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generating station 
a house has been 
erected to ac- 


commodate the  resi- 
dent staff. 

From the generating 
station start three dis- 
tribution lines, viz. :— 

1. The line of the Aluminium Co. which unites the gene- 
rating station with the works of the said company at Bussi ; 
pressure 6,000 volts, length 2°05 miles, formed of 
six wires of 0-12 Sq. in. section, supported by strong 
e iron standards supplied by the Savigliano 

[8] — 

2. The line for the Azote Co., which connects the central 

station with the works of the said company at Piano d' Orte, 
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pressure 6,000 volts, length of line 6:21 miles, formed 
of three wires of 0:07 sq. in. section, supported on wooden 
standards. 

3. The line of the Abruzzese Electrical Undertakings Co., 
which reaches to Castellamare and Francavilla, with a 
pressure of 25,000 volts, formed of three wires of 1j in. 
diameter. 

All the above lines are provided with automatic 
switches and lightning arresters of the Siemens-Wurz type, 
and water jets. 

The works of the second fall are actively progressing, and 
should be completed some time next year, when the full 
amount of power (30,500 н.р.) for which the concession 
was granted will be available for manufacturing purposes 
between Bussi and Piano d’Orte. 


MESSRS. VERITYS' EXTENSIONS. 


SINCE the date of our description of the Plume and Victoria 
Works of Messrs. Veritys, Ltd., at Aston (see ELECTRICAL 
REVIEW, March 2nd and 9th, 1906), farther extensions have 
been made, a new modernly designed and equipped shop having 
been put up on ground which previously formed a yard 
between the two wings of Plume Works. This extension 
was necessitated by the increased business of the firm in art 
fittings, radiators, Ke. The accompanying illustration 
shows this extension, where ornamental fittings and ships’ 
and engineering fittings are in course of manufacture. The 
actual floor-space is 200 ft. x 70 ft., and the considerable 
equipment that has been added includes several new drilling 
machines, &c, A motor-driven shaft arranged near the 
ground runs along each row of lathes, a plan which has the 
advantage of dispensing with all overhead belting and 
shafting. 


VEgRITYS' New FITTINGS SHOP AT ASTON. 


No sooner had this extension been completed than it 
was found necessary to consider further extensions in the 
motor and dynamo department, and these are to be put in 
hand forthwith. Overtime has been worked in this depart- 
ment for many months past. We understand that the firm 
now recognise that the only way to continue to deal with 
orders promptly is by putting down a considerable quantity 
of new plant. 
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TELEGRAPH and TELEPHONE NOTES. 


(Continued from page 770.) 


New Cable.—The Eastern and South African Tele- 
graph Co. are about to lay a direct cable between Mozambique and 
Durban, which will probably be done towards the end of this 
month. They also intend to connect the towns of Beira and 
Quelimane, in Portuguese East Africa, with the cable already 
existing between Mozambique and Lourenco Marques. 


Telegraphic Interruptions and Repairs :— 


CABLNS, ТИТЕЕВОРТЕР, REPAIRED, 
Curaoao-Coro 
Curacao-La Guayra | Closed.. ee ee ee Jan, 19, 1908 se эе 
Curacao-Maracaibo 


Brest-Dakar ee ee .€* ee ee ee July 22, : : Si 

Pernambuco-Ceara - a $i o ds .. Oct. 9, 1907.. Oct. 80 

Guernsey-Jersey Ер T es e .. Oct. 19, 1907.. Nov. 2 

Katonou- Lagos ee «s - .. Nov. 2, 1907 "T 
LANDLINES, | 


Puerto-Barrios ee ee oe ee ee ee Aug. 9, 1903 ee ee 


Telephone Calls.—A case was tried by Mr. Justice 
Edge last week, in which the National Telephone Co. sued H. 
Rackow for 18s. 9d., telephone call fees due. The defendant paid 
14s. 8d. into Court, this sum representing the calls that he had 
made, as recorded in his register of calls. The plaintiffs claimed 
that Clause 11 of the agreement bound the defendant to accept the 
records of the company as couclusive evidence of the number of 
calls, but the Judge said that the book produced by plaintiffs was 
not evidence, as the person who made the entries was not present. 
He considered that the clause would probably be held to be an 
unreasonable one. "Verdict for the defendant above the amount 
peid into Court. А 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New BUSINESS. 


ABERCRAVE (BnxcoxsHIRZ).— Ancient Briton Inn to be rebuilt. E. Evans- 
Bevan, lessee. 
ABERDEEN.—Polishing mill and stone-dressing shed in Pittodrie Place, for 
Caie & Rettie, sculptors. D. Hodge, architect, Aberdeen. 
AINSDALE.—Office for J. Ward & Sons, Liverpool Road. J. Ward. 
ASHTON-IN-MAKERFIELD.—Proposed new school for Billinge and Orrell. 
(accommodate 400). 
AUCHTERDERRAN (Firg).—New school at Cardenden Station. Wm. 
Williamson, F.R.LB A., architect, Royal Bank Buildings, 
Kirkcaldy. - 
BAMFORD.—Enlargement of the National Schools for the Derbyshire C.C. 
BATH.—New Post Office premises in Northgate Street. 
BIRNAM.—Double villa in Dunkeld Road by Mr. Dunbar, joiner, Birnam. 
Alterations to Merlewood House, with new stables and coachman's 
house, for Miss Beveridge, Merlewood. 
BRENTWOOD (EsseEx).—'' Grinstead Hall” (£781). Н. R. Bird, Bt. Thomas’ 
| Gate, Brentwood, architect; J. W. Parish, Hutton, builder. 
BRISTOL (TottrerRpown).—New Fire Station for the Т.С. (£3,000). 
Important extensions at the City Lunatic Asylum. Peter Addie, 
City. Valuer, The Exchange. Bristol. 
BROADSTAIRS.—New place of worship lit by electricity (£1,168). Woodhall 
and Son, butiders, Ramsgate. ar i 
Nursing Home in Ramsgate Road. Messrs. Dowker. | 
CARDIFF сино Ney Church of St. John's (£9,000). Rev. A. Henderson, 
icar. 
CHEUMSFORD.—New Education Offices for Essex C.C. 
CHORLEY (LAxcs.) New ring spinning mill at Coppull, for Mavis: Spinning 
Co. (new concern). : | 
COLCHESTER.—Proposed new Cathedral. 
CORK.—Model Village. | | 
CORWEN (N. WALEs).—Minister’s House. G. D. Lewis, architect, Talbot 
Chambers, Shrewsbary, . ъз. А 
a extension of the County Hall for tbe Warwick- 
shire C. C. i 7 
CULLEN (BANTTSHIRT).— Additions and alterations to school. 
| Portsoy, builder. » : 
CULTRA (Co. Benes for F. J. Heyn. H. Seaver, architect, 
elfast. i aA 


W. K. Gray, 


DENBIGH.— Villa residence in Craig Road. J. D. Lewis, architect, Denbigh. 
DOUGLAS (IsLxX or Man).—Important extensions to the Hospital (£10,000). 
Henman & Cooper, architects, 19, Temple Street, Birmingham. 
DUNDEE.—Extensíons at Harris Academy (£2,500). Mr. Langlands, architect 
to the Schoo! Board. | 
Duty-paid premises at Messrs. Watson's Bond. Johnston & Baxter, 
architects, Dundee. 
Alterations to shop for James Ramsay's trustees, High Street. 
EXETER.—Additions to Wesleyan Chapel in Fore Street. В. M. Challice, 
architect, Exeter. 
GLASGOW.—New scheol for Cathcart Schoo! Board. 
HANLBY (NogrHWooD).—New Wesleyan Schools. Wm. Campbell, architect, 
2, Bagnall Street, Hanley; W. Thomas & Son, builders, Grafton 
Street, Hanley. 
HASLINGDEN.—New cotton shed. A. Worsley & Co. 
HERTFORDSHIRE.—Alterations and adiitions to Sawbridgeworth Council 
School. M. A. Smith, county surveyor, Hatfield. \ 
HEXHAM.—Offices and greenhouses at the Wentworth Nurseries. 
HUDDERBEIELI (FARTOWN).—Villa residence. Arthur Shaw, architect, 
olcar. i | E 


HULL.—Important additions to the works of the St. Andrew's Engineering Co. 
Freeman, Son and Gaskell, architects, 11, Carr Place, Hull. 
HUNSTANTON.—New Council School for Norfolk C.C. H. J. Green, archi- 
tect, Castle Meadow, Norwich. 
ILFORD.— New Сесії НАП in connection with St. Clement's Parish Church 
(£8,000). Rev. H. W. E. Molony, vicar. 
ILFRACOMBE.-— New elementary school at Shephard's Park. 
IVYBRIDGE (Drevox).— Extensive paper mills to be established by John Henry 
and Co., Ltd., 6, Ludgate Square, London. 
KELSO.— New General Post Office. 
KILKENNY (InkLaND).—New Free Library. 
LIVERPOOL.—Extensive block of business premises in Charlotte Street. 
W. Aubrey Thomas, architect, 5, Castle Street, Liverpool. 
Extensive business premises in Great Charlotte Street, electrically 
equipped for R. J. Blackler. W. Aubrey Thomas, architect, 5, 
Castle Street, Liverpool. 
LONDON (BEnxon»pszy).—Re-building Ship Aground public house, for Courage 
and Co., Shad Thames, brewers. 
(CAMDEN Town).—Enlargement of slaughtering houses at rear of 
61.62, Park Street, for Lidstone, Lid., 16, Park Street, Camden 
Town, butchers. 
(Torrennan).--Additions to factory in Derby Road. Rowley Bros., 
West Green Road, Tottenham, builders. 
(ToTreENHaM).—Additions and alterations to laundry for Oceana 
Laundry, Ltd., Cornwall Road, Stamford Hill, N. 
(TorTENuHAM).—Lodge and stables. Truman, Hanbury, Buxton and 
Co., Ltd., Crownstone Road, Brixton, S. W., brewers. 
(ToTTENHAM).—Warehouse for Edmonton Co- operative Society, 57, 
à Church Road, Tottenham. 
(GREENWICH).—Additions to Borough Hall (£800). Alfred Roberts, 
92, London Street, S. E., architect. 
(LEyTON).—Alterations to Nos. 389, 891 and 398, Hoe Street. J. & J. 
Dean, Knott's Green Road, Leyton, builders.: 
(Cirv).— Building on site of 21, Cock Lane, Giltspur Street. G. р. 
Martin, 8, Pall Mall East, architect. 
(CLAvHAM ComMon).—Development of Battersea Rise House Estate 
for building purposes. . Evans, 258, Lavender Hill, S. W 
agent. 
(LEWISHAM).—Twenty-six houses and one shop. Ezstman Bros.: 
Sydenham, S. E., agents. 
(LEWISHAM).—Addition to depository for Chiesman Bros., drapers, 
&c., 35-59, High Street, Lewisham, S. E. 
(HoLLowav, N.).-Postal sorting office (22,900). J. & W. Drakes 
195, Hammersmith Road, W., builders. 
(BRIXTON).—School in Acre Lane (£2,900). T. T. Bailey, architect, 
Education Department, Spring Gardens, 8. W 
(BaTTERSE«).—** Dream City ” (place of enterfainment) to b> lit by 
electricity. J. W. F. Bennett, 21, Langham Mansions, 
Kensington, W. 
(SrRAND).—Hotel on site of Exeter Hall and St. Michael Church. 
Allen & Боп, 17, Carlisle Btreet, W. . 
(WAN DSwORTH).—21 houses in Harborough Road, Streatham. F. T. 
Wooding & Son, 8, Harborough Road, 8.W., builders. 
(WaAND8WoRTH).—Additions to schools in Christchurch Road, 
Streatbam, G. Chandler & Sons, 2584, Brixton Hill, builders. 
(SrTREATHAM).— Laundry, Garrad's Road. J. & J. Uglow Bros., 59, 
Trinity Road, Balham, builders. 
(W.C.).—T wo blocks of maisonettes In Winscombe Btreet, George 
Taft, 51, Linzee Road, Hornsey, N. 
(HAMMERSMITH).—Installation of electricity for working two lifts. 
Secretary, West London Hospital, Hammersmith Road, W. 
(W.C.).—Building on site of 14, Green Street. Hillier & Parker, 
99, Regent Street, W., agents. 
(WooLwIcRHI.— Laundry. stables, &., in Nightingale Vale. Mrs. M. 
Lister, 14, Eleanor Road, Woolwich. 
LUTON.—Electric installation at the secondary school for the T.C. 
Extensive new works in Biscot Road for G. B. Kent and Sons, 
Ltd., High Holborn, London. 


MANCH ESTER.—New public elementary school at Fallowfleld for 1,200 children 


for the T.C. W. H. Talbot, Town Clerk, Manchester. 
New Wesleyan Church, Gorton (£5,000). 
METHIL ( pun ре (seat 1,000) and shops. Swanson & Syme, architects, 
ethil. 
Eighteen dwelling houses and nine shops for Methil Land and 
Property Investment Co. Mr. Birrell, architect, Kirkcaldy. 
MIPREURION oT Secondary School for the Local Education Authority 
(£13,800). 
NORTH SHIELDS.— New secondary school in Hawkey's Lane. J. C. Maxwell, 
95, Eldon Square, Newcastle, architect; J. L. Miller, North 
Shields, builder. 
OSWALDTWISTLE.—New weaving shed (900 Jooms) for the Roe Greaves 
Commercial Mill Co., Ltd. 
POPPLETON (Yonxs).—New parish hall and Sunday school. 
Heo E SICH rooms, &c., in St. Peter's Road. B. Beach, Broad- 
stairs. 
REDRUTH.—New police station, &c., for Cornwall Standing Joint Committee. 
O. Caldwell, architect, Penzance. 
REIGATE (CHAtpon).—Residence in Rook Lane for L. G. C. Money, M. P., 
; ‚ Maida Vale, W. 
ROTHERHAM (MExporotcn).—Extension of market. G. F. Carter, surveyor 
: to the Council, Council Offices, Mexborough. 
SEDGEFIELD (Ferry Hirr)—Electric light to be installed at the Manor 
NES House and Workhouse for the B.G. 
SHEFFIELD.— Important alterations and extensions at the Union offices for 
the B.G. (£4,500). 
New school in connection with Old Whittington Primitive Methodist 
Chapel. Also renovation of the chapel. 
SLOUGH.—Important extensions at the Parish Church (£7,500). Mr. Soott, 
architect. 
STYAL (CHEsHiRk).—Extensive additions to Styal Children's Homes for 
: | Chorlton B.G. J. W. Beaumont & Sons, architects, 10, St. 
James Square, Manchester. 
SW ANSEA.—New schools for Girls in Walter Road for the Т.С. (£6,000). 
TIDEFORD.—Proposed new Wesleyan Chapel. 
WALKDEN (Near MancuerstEn).—Importeot extensions at Burgess, Ledward 
and Co.'s Wardley Mills. 
WALLASEY.—New High School for Girls for Cheshire C.C. Appleyard and 
Quiggin, architects, 67, Lord Street, Liverpool. | 
WARRINGTON.—New central offices for local Co-operative Society. Secretary, 
Co-operative Society, Warrington. 
WATFORD.—Store for Co-operative Bocicty. W. H. Syme, 4, High Street, 
Watford, architect. 
WHITEHAVEN.—New Council School] for the T.C. (£10,000 to £15,000). 
WIGAN.—New spinning mill for the Empress Spinning Co., Ltd. 
WILLESDEN.—Show-room and workshop. W. E. Sanders, 118, Camden Road, 
N.W., architect. 
(WILLESDEN GREEN).—Alterations to shop, &o., 87, Walham Lane, 
for the Hygienic Bakery Co. 
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WINDSOR.—New King Edward VII.’s Hospital. 

WOLVERHAMPTON.- Block of shops, offices and business arcade in Queen 
Square and Victoria Street. Е. T. Beck, architect, Darlington 
Street, Wolverhampton. 


New Unitarian Church, corner of Connaught Road (£3,000). Rev. 
J. A. Shaw, M. A., pastor. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Altona.—November 15th. The Building Department of 
the town requires tenders for a fixed electrical crane of 8,000 kg. 
capacity. Particulars may be obtained from the Bau-Commission, 
Rathaus II, Room 112, against payment of 1s. 


Australia.—SourH AUSTRALIA. January 8th, 1908. 
One common-battery switchboard and 3,009 subscribers’ telephones. 
Commonwealth Office, 72, Victoria Street, 8.W. | 

MELBOURNE.— December 17th. Five sections of telephone 
switchboard for Central Telephone Exchange, Victoria.“ 


MELBOURNE.— 80 A. C. flame arc lamps for the City Council. See 
„Official Notices November 1st. 


BniSBANE.— December 16th. 
copper wire for the P.M.G.* 


Port ADELAIDE.—March 11th. Common battery switchboard, 
subscribers’ telephones and protectors.* 


PERTH (W. A.). December 16th. Postmaster-General’s Depart- 
ment: 80 accumulators for telegraph purposes, &c. See this column 
for last week. 


SypnEy, N.8.W.— Meters for the Municipal Council. See 
“ Official Notices November 186. 


Insulators, iron spindles and 


Bremen.— November 13th. The К. Eisenbahnmas- 
chinen-inspection requires tenders for two electric cranes for 
loading coal. Specifications may be obtained by sending 1s. cash 
and 214. postage to that authority. 


Brussels.—December 31st. The Commandant du Génee 
requires tenders for the electric lighting of Military School. 
Specifications, 1s. 8d., from 40, Rue de Reutiers. A deposit of 
£240 ts required. 


Buenos Ayres.—Tbe Public Works Department requires 
tenders for laying and equipping two new telegraph lines. 


Chatham.—November 21st. The B.C. requires tenders 


for the annual supply of incandescent electric lamps. 


Dublin.—November 11th. Stores for the Dublin United 
Tramways Co. (1896), Ltd. See “Official Notices" October 25th. 


East Stonehouse (Devon).—The U.D.C. invites tenders 
for the installation of fittings, wiring, lamps and accessories in the 
Town Hall Buildings. C. H. Trounce, surveyor, Town Hall. 


France.— P4 nrs.— Under-Secretary for State for Post and 
Telegraphs. . New Central Exchange (estimated cost over £50,000). 
Names by November 11th to Sous Secretariat, 103, Rue de Grenelle. 


. Glasgow.—The Workshops Committee of the Clyde 
Trust have instructed that the firms wto had formerly offered for 
the electric cables for Rothesay Dock Ve invited to tender for the 
cables required for the remainder of the dock. 

The mechanical engineer was instructed by the Committee to 
invite tenders for the 2-ton electric crane, recommended by the 
Traffic Committee to be provided at Berth No. 1, south side. 


Gloucester. — November 9th. Stores for the: Light 
Railways Committee. See Official Notices" October 25th. 


G. W. Railway.—November 12th. Stores for one year. 
Bee '' Official Notices " October 4th. 

Liverpool.—November 21st. The Cheshire Lines Com- 
mittee requires tenders for annual supplies, including telegraph and 
permanent way materials. Particulars from Mr. Glegge Thomas, 
secretary, Central Station, Liverpool. 


. London.—November 11th. Electric fittings, engineers’ 
goods, tramcar fittings, &c, for one year, for the L. C. C. See 
„Official Notices" November 1st, 


* Specifications at Commercial Intelligence Office, Board of 


Trade, 18, Basinghall Street, E.C. Tender forms at;{Common- 
098, | , 


72, Victoria Street, S. W 


wealth O 


- 


Manilla.—January 15th, 1908. Sewage pumps to be 


worked by electric motors are required by the municipal authorities. 


Montreal.—A Canadian correspondent writes as follows: 
“ Open to the World.— Advertisements will be inserted in Canadian, 
American and European newspapers by the city,of Montreal, call- 
ing for tenders for the supply of gas and electricity. Judging from 
the remarks made at the meeting of the Fire Committee when this 
decision was arrived at, it is not the intention to encumber the 
advertisements with too many details about conditions existing in 
Montreal; a'free hand will be given to the tenderers to say what 
they will do, and after that the city will decide what to accept." 


New Zealand.—December 11th. The Napier T.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. 


Peterborough.—November 21st. Feeder cables for the 
Electricity Committee. See '' Official Notices " to-day. 


Stepney.—November 11th. Steam and electric gene- 
rating plant, &c., for the Council. See Official Notices" October 
11th. 


Trent.—November 23rd. Mains and services, balancer 
and booster, and switching apparatus for the Electricity Committee. 
See Official Notices to-day. 


CLOSED. 


Australia,—QvEENSLAND.—According to Australasian 
Hordware and Machinery, the Botanical Gardens at Brisbane are to 
be lighted with electricity, the Government having accepted the 
tender of Messrs. Lawrence & Hanson for a complete installation 
with underground cables, at £1,830. 

BRISBANE.—-Postmaster-General :—Brisbane Electrical Co., 80 
coin attachments, £1 4s. 6d. each. 


Australasia.— TASMANTIA.—Postmaster-General's depart- 
ment: British Insulated & Helsby Cables, Ltd., 880 yd. silk and 
cotton- insulated cable, 21 conductors, 9d. per yd. J. Bartran & Son, 
1,080 subscribers’ service meters, 8s. 6d. each; one meter rack, £30. 


Chester.—The Electric Lighting Department has accepted 
the tender of Pope's Electric Lamp Co. for the supply of 
incandescent lamps for one year. | 


Cleckheaton.—The U. D.C. has accepted the tender of 
Messrs. W. T. Glover & Co., Ltd., for the supply of cables. 


Dundee.—In connection with the contracts just allocated 
for the new generating station to be erected at Carolina Port by the 
Corporation, the following tenders were submitted :— 


1,045 үр. THREE-CORE ARMOURED CABLE, 
IN SECTIONS; ALSO 1,202 үр. 3 IN. x ‘LIN. 3 IN.: 2,790 vp. SINGLE 
LEAD-COVERED CABLE; AND 1,395 vp. DITTO. 


Lahmeyer Electrical Co. 


Siemens Bros. & Co. . (accepted) 1,575 


Land and Sea Cables Co. m "E 1,602 
British Insulated and Helsby Cnbles Co. s 1,615 
Johnson & Phillips Ps v - a 1,646 
Western Electric Co. .. - ae 25 1,694 


W. Т. Henley’s Telegraph C( o.. 
Callender's Cable and Construction Co... е5 1,839 
For Two 2,000.kw. TURBO- ALTERNATORS, 


Siemens Bros. & Co... is nå SA TE 
Brush Electrical Engineering Co. si s 17,083 


Parsons, Ltd. .. es die T oe ads 17,440 
Electric Construction Co. .. сЕ AES eg 17,679 
General Electric Co... us is oe - 18,485 
British Westinghouse Co. .. bx is e 18,598 
Willans & Robinson .. . (accepted) 18,676 
Jas. Howden & Co. .. ji: ~~ oe sh 19,849 
Richardsons, Westgarth & Co s es 20,610 
British Thomson-Houston Co... $e ee 20,212 
Electrical Co. .. ВА - #5 а v? 28,764 
BoiLERS. 
Stirling Boiler Co. 3x £6,880 
Clarke, Chapman & Co. s e 2 6,884 
Babcock & Wilcox s (accepted) 7,080 
Rowland & Co. .. o v» n zs 25 7,490 


CHaAIN-GRATE STOKERS. 
Babcock & Wilcox .. (accepted) £1,675 
Stirling Boiler Co. И Е s 


ECONOMISERS. 


Messrs. Green .. А su . £1,590 
Babcock & Wilcox кк (accepted) 1,600 
Messrs. Lowcock " M oe os Mis 1,605 
RalLway SIDING. 

Bennis & Co. us ә ee ee >» „ £913 
New Conveyor Со. se js xs 25 Vx 111 
Spencer & Co. xv is vu "ME "s 520 
Stirling Boiler Co. а ice - 5 

Babcock & Wilcox (accepted) 595 


BUNKERS, CONVEYORS, &0. 

New Conveyor Co. a Р ae ee 
Spencer & Co. $e ix as se s 9,160 

. Btichng Boiler Co. ee ee р ..Э ee ee B, \ 
Babcock & Wiloox .. - e . (&osepted) 3,775 
Bennis & Co. „ ee ee ts- o’ ee 6,845 
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Glasgow.—The offer by Messers. John Finlay & Co. for the 
electric wiring of the Clyde Trust's new offices has been accepted, at 
£198. This was the lowest offer. 


Hull.—The Corporation E. L. Committee has let the next 
half-yearly contract for the supply of coal to the power station 
(Hickleton Main Oolliery best screened hards and unwashed slack) 
to Messrs. Bannister & Co. 


London.—MaRvLEBoNE.—TThe B.C. has considered the 
following tenders for the supply of 440 yd. 1-sq. in. cable, required 
for additions to the distributing network 

W. Т. Henley's Telegraph Works Co. (accepted) £278 
Siemens Bros. & CO. ps Ke ks re 2833 
W. T. Glover & Co. А T ояз 
St. Helens Cable and Rubber Co. - 822 
Callender's Cable and Construction Co. .. Р 333 

LC.C.—The Highways Committee of the L. C. C. has received 
the following tenders for the wiring and fittings for the Holloway 
tramway car-sbed and the tramway sub-stations at Holloway, 
Hackney and Clapton :— 


Pinching & Walton. .. (recommended) 42.374 
W. G. Cannon & Sons.. ae T ie is 2.741 
2.754 


Revy, Phillips & Co. .. - xe е5 
Lacy & Со. sé. %% dee. ec aa 8,902 


Salford.—The T.C. has accepted the tender of the 
General Electric Co., Ltd., for electric light fittings for Broughton 
Town Hall, at £77, and that of Messrs. Davenport, Sparrow & Co., 
46, Blackfriars Street, Manchester, for wiring the building, at £73. 


Willesden.—The U.D C. has accepted the tender of the 
Aron Electricity Meter Co. for the supply of 300 alternating- 
current meters, at 32s. 6d. each. For the supply of a second-hand 
electric 3-ton travelling crane, the tender of Messrs. Walter Bcott 
and Middleton, Ltd., at £290, has been accepted. 


Wolverhampton.—The District Electric Co., of Wolver- 
hampton, has received the order to carry out an installation for 
electric lighting, bells and telephones at the Wolverhampton and 
Staffordshire General Hospital Nurses’ Home, now in course of 
erection. 


FORTHCOMING EVENTS. 


Te-day’s Events Friday. November 8th).-- Meeting of the Northampton Institute 
Engineering Society. Debate on * The Relative Merits of College 
and Workshop Training for the Engineer.“ 


At 8pm. At the Royal College of Science, Imperial Institute Road, 


B. W. Physical Society. Discussion on Mr. Campbell's paper on 
the use of variable mutual inductances; also papers by Mr. L. F. 
Richardson and Dr. J. Morrow. 

Saturday, November 9th.—At 10 n. m. sharp. Institution of Electrical Engineers, 
Students' Bection. Visit to the Bow Works of the North London 
Railway. 

Monday, November llth.—At 8 p.m. Institution of Mechanical Engineers 
Graduates’ Association. Paper by Mr. Н. E. Morgan on Railway 
Signalling,” 

Tuesday, November 19th.—At 7.30 p.m. At the Physical Laboratory of the 
University of Manchester. Institution of Electrical Engineers, 
Manchester Section, Mr. M. B. Field, Chairman's address. 

Wednesday, November 18th.—At 8 p.m. St. Bride’s Institute, Б.С. Association 

| of Engineers-in-Charge. Presidential address by Mr. W. Н. 
Patehell on “| Economice Considerations on the Management of 
Plant.” ` | ; 

Thursday, November 14th.—At 8 p.m. At the Royal College of Science, Dublin. 
Institution of Electrical Engineers (Dublin Local Section). First 
meeting of the session. 

At 8 p.m. At tbe Institution of Civil Engineers. First meeting of the 
session, of Institution of Electrical Engineers. Paper on The 
Dielectric Strength of Insulating Materials and the Grading of 
Cables," by Mr. A. Russell. 

At 7.90 p.m. At the Colonnade Hotel, New Street, Birmingham. 
Monthly meeting of the Birmingham and District Electric. Club. 
Paper on Recent Developments in Single-phase Motors for Power 
and Traction." By Mr. V. E. Waltegs. 

Friday, November 15th.—At 8 p.m. At the Institution House, Storey's Gate, 
St. James's Park. Institution of Mechanical Engineers. Mr. E. J. 
Way (Johannesburg), paper on “ Labour-Saving Appliances at the 
Mines of the New Kleinfontein Co., Transvaal. 


The Technolexicon.— Our readers will learn with 
regret that the Society of German Engineers has resolved to dis- 
continue the Technolexicon, because the work has turned out to be 
expensive beyond all expectation, and the outlay required for its 
accomplishment within the allotted time exceeds the pecuniary 
means at the disposal of the Society for this purpose. All letters 
and other postal matter concerning the Technolexicon are hence- 
forth to be sent to the Verein Deutscher Ingenieure," Charlotten- 
strasse, 43, Berlin (NW. 7). We had hoped that on the completion 
of this important undertaking, a really comprebensive and reliable 
dictionary of technical terms would have been available. At pre- 
senit thete is no technical dictionary on the market in English, 
French and German that can be described as at all adequate. 


LI 


-is to be presented with a testimonial by the Council. 


NOTES. 


Water-Jet Lightning Arrester.—In the water-jet 
lightning arrester shown herewith, for which a United States 
patent was granted to Mr. S. Schneider, of Berlin, Germany, on 
September 17th, the connection to earth through the water-path is 
incomplete except when extra high potential exists on the trans- 
mission line; thus there is no constant consumption of energy. 
The arrester is of the horn type, the horn which is connected to the 


SCHNEIDER WaTER-JET ÁRRESTER. 


ground being formed in part by a jet of water supplied through an 
insulating tube.  Statically-charged water-drops in the jet are 
attracted by means of the opposite charge on the high-potential 
conductor, and hence when the charges are excessive the jet is 
deflected over against the conductor and a high-resistance path is 
formed from the conductor to the ground.— Electrical World. 


Electrolytic Disinfectant in Poplar.—4A report of 
the Public Health and Housing Committee of the Poplar Borough 
Council shows that the total cost of the electrolytic plant to date 
has been £596; during the last 20 months 27,320 gallous of dis- 
infecting fluid of an average strength of 4°5 gm. of chlorine per 
litre have been manufactured, balf of which has been distributed 
to the public, most of the remainder being supplied to the Works 
Department for watering roads, &c., at 1d. per gallon. The energy 
used was 4,098 unite, costing at lid. per unit £25 128. 3d.; salt, 
chloride of magnesium and caustic soda, and a small outlay for 
water, brought the total cost for electricity and materials up to 
£52 Зв. 11d. Corks, bottles, cartage, &c.,in the first 10 months 
amounted to £154 11s. 10d., but in the last 10 months these items 
have cost only £35 58. 11d. Wages in 1905 for carbolic acid were 
£373 12s. 2d. ; for the electrolytic fluid they were £340 14s. 8d. per 
annum. 

Summing up, thc whole outlay on electrolytic fluid for the 20 
months was £882; if carbolic acid had still been used, the cost 
would have been £1,655, so that a saving of £773 has been effected 
by the use of the electrolytic method in 20 months, or at the rate 
of 464 per cent. The whole of the capital outlay has thus been 
recouped, and £177 saved in addition. The plant is in good 
working order, turning out 185 gallons of fluid in eight hours; the 
zinc electrodes are good for 20 months longer. The saving will 
be greater, in future, as many items of expenditure will be 
avoided. ОО КЛИО UE U 

In recognition of his excellent work in successfully carrying out 
this scheme, Dr. F. W. Alexander, the medical officer of health, 
Other 
boroughs would do well to follow the example of Poplar. 


Institution and Lecture Notes.—INsTITUTION oF 
EvectricaL ENGINBERS (MANCHESTER Local S£EcTION).—The 
provisional syllabas of meetings for the new session, which opens 
on Tuesday, November 12th, at the Midland Hotel, with the 
address of the chairman, Mr. M. B. Field, is as follows :— | 


November 12th, 1907.—M. B. Field, M. I. E. E., Chairman's Address. 

November 26th.—H. W. Wilson, A. M. I. E. E., Further Remarks on the Elec- 
trical Operation of Textile Factories." 

December 10th.—Thos. F. Wall, B. Se., B. Eng., The Reluctance of the Air- 
Gap in Dynamo Machines.” 

January "th, 1908.—G. W. Worral, M. Sc., M. Eng., A. M. I. E. E., Magnetic 
Oscillations in Alternators.” 

January 21st.—C. Н. К. Cbamen, A.M.I.E.E., '' High-Voltage Transmission 
and Distribution (from a Mainsman's point of View).“ 

February 4th.—J. S. Peck, M.I.E.E., “ Protective Devices for High- Tension 
Transmission Lines.“ 

February l8th.—W. Hoult, M. Eng., . B. Sc., A.M.I.E.E., *''Direct-Current 
Turbo-Generators.”* А 

February 28th.—Annual Dinner. 

March 3rd.—Prof. A. Schwartz, M. I. E. E., and W. H. N. James, A. M. I. E. E., 
1 Investigations on the Operation of Enclosed Fuses.” 

March 17th.—Eustace Thomas, The Management of Engineering Work. 
shops.” 

March 81st. — Prof. W. W. H. Gee, A. M. I. E. E., Electrolytic Corrosion.” 

April l4th.—General Meeting. M. Kloss, Dr.-Ing., Alternating-Current 
Turbo- Generators.“ 


The programme is specially marked “ provisional,” owing to the 
new regulations passed by the Council of the Institution regarding 
pepers read, either in London, or at any of the provincial centres. 

ese regulations may involve changes in the dates or subjects of 
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papers. All meetings, after the opening gathering, will be held at 
the Physical Laboratory of the University of Manchester. 


Tse Коүлг, Socretry.—At yesterday's meeting the following 
papers were to be read :— 


W. Geoffrey Duffield: “ Тһе Effect of Pressure upon the Arc Spectra of 
Metals." Communicated by Prof. Schuster, F.R.8. 

Е. Boddy and T. D. Mackenzie: Tbe Electric Discharge in Monatomic 
Gases." Communicated by Prof. Larmor, Sec. R. S. 
Prof. A. Schuster, F.R.8.: ‘The Diurna 
Magnetism.” ; 

Prof. H. L. Callendar, F.R.8., and Prof. W. E. Dalby: '* On the Measurement 
of Temperatures in the Cylinder of a Gas Engine.” 

The Hon. R. J. Strutt, F.R.S.: “Note on the Association of Helium and 
Thorium in Minerals.” 


ASSOCIATION OF ENGINEERS-IN-CHARGE.—The programme for 
session 1907-8 is as follows :— 


Variation of Terrestrial 


November 13th, 1907.— Presidential address by W. Н. Patchell, M. Inst. C. E., | 


on Economic Considerations on the Management of Plant.“ 

December Iith.— Paper by Leon Gaster, A.M.I.E.E., on The Province of 
the Illuminating Engineer." 

January 8th, 1908.—Paper by Kenelm Edgcumbe, A.M.Inst.C.E., on Elec. 
trical Measuring Instruments and Some of their Weaknesses.“ 

January llth.—Social. Dance. 

Februry 19th.—Paper by Thomas Sugden, Wh. So., on Buperheated Steam.“ 

February 22nd.—Bocial. Dance. 
ion 1lth.—Paper by Н. D. Wilkinson, M. I. Mech. E., on “ Notes on Electric 

ts.” 
March 28th.—Annual dinner. 


April 8tb.—Paper by W. A. Tookey, M.J.I.E., on Indicators and Indicator 


Diagrams.“ 

April 25th. — Social. Bohemian concert, 

May Sth.— Annual meeting. 

The foregoing programme justifies our suggestion that no 
engineer-in-charge can afford to remain outside the ranks of the 
Association. That it is a progressive Association, and alive to its 
responsibilities, is beyond doubt, and no effort is spared to assist its 
members in whatever direction they may seek aid. 

NORTHAMPTON POLYTECHNIC InstituTE—The annual prize dis- 
tribution and conversazione will be held on Friday and Satarday, 
November 29th and 30th. The Duke of Connaught, K.G., will 
distribute the prizes on November 29th, and after the prize dis- 
tribution the whole of the laboratories, workshops, drawing office 
and studios of the Institute, both in the main building and in the 
British Horological Institute adjoining (the Technical Optics 
Department), will, as usual, be on view in working order. The 
conversazione of members and students will be held on the following 
evening in both buildings. 

INsTITUTION OF CIVIL EmwGiNEERS.—The Council has made the 
following awards for the year 1906-7:—The: Howard Quin- 
quennial Prize to Mr. T. E. Vickers, C.B., in recognition of the 
part he has taken during his career in developing and improving 
the production of steel for important engineering purposes; 
Telford Gold Medals to Mesers. Dugald Clerk (London) and Mr. 
E. J. Way (Johannesburg); Watt Gold Medals to Messrs. J. T. 
Milton (London), A. W. Brightmore, D. Sc. (Egham) and C. W. 
Lloyd-Jones (Secunderabad); George Stephenson Gold Medals to 
Messrs. G. A. Hobson (London) and W. O. Copperthwaite 
сш, Telford Premiums to Messrs. О. F. Jenkin, B.A. 
(London), W. A. P. Tait, BSc. (Edinburgh), A. P. Trotter, B.A. 
(London) M. Kellow (Penrhyndeudraeth), H. J. S. Heather, B.A. 
(Johannesburg), A. M. Robeson (Johannesburg), and J. W. Kitchin 
(Bristol); a Crampton Prize to Mr. R. Е. Thorp (London); Manby 
. Prizes to Messrs. S. A. Frech (London) and G. D. McGlashan 
(Blyth); the Miller Scholarship and the James Forrest Medal 
to Mr. A. C. Anderson (Wolverhampton); Miller Prizes to Messrs. 
R. A. Whitson (Basutoland), C. A. Ablett, B.Sc. (Addiscombe), 
E. H. Heathcote, M.A. (Henbury, near Macclesfield), G. B. G. Hull 
(Stockport), H. Stringer (Stoke-on-Trent), G. F. Walton (Eden- 
field, near Manchester) and A. T. West, M.Sc. (Woolwich); Bayliss 
Prizes, awarded on the results of the October and February 
examinations, 1906-7, respectively to Messers. F. C. R. H. Boyd 
(Luxor, Upper Egypt) and D. J. Morris (Swansea). 

AMERICAN Society ОЕ MercHanicaL ENGINEERS —The fifty - 
fourth annual meeting of the Society will be held in the Engineer- 
ing Societies’ Building at 29, West 39th Street, New York, 
December 3rd 5th, 1907. Symposiums on foundry practice, giving 
the experiences of prominent men in that work, have been arranged. 
The specific heat of superheated steam will be taken up, and a very 
important and exhaustive work by a Professor of Engineering at 
Cornell will be presented. The utilisation of low-grade fuels in 
gas producers, combustion control in gas engines, tests of producer- 
gas engines, &c., will be given a session, and other live topics, such 
as industrial education, power transmission by friction driving 
cylinder port velocities,'&c , will be discussed. All of these subjects 
have bean treated by prominent engineers of Europe and America 
and men eminent in the particular work of which they write. 


Electricity in Australian Mines.—The Australian 
Mining Standard for Ootober 25th says: — The important question 
as to the probable danger or otherwise of the use of electricity in 
coal mines—electricity for driving coal catters—was brought under 
the notice of the Minister for Mines, New South Wales (Mr. 8. W. 
Moore), last week, by a deputation of representatives of the Northern 
and Southern District Colliery employés. It was pointed out to the 
Minister that there wer» urgent reasons for an investigation into the 
matter by a Royal Commission. About 400 men were idle at the Heb- 
burn colliery because of the fear that an accident might happen by 
sparks emitted from the electric cables coming in contact with the 
gas inthe mine. The deputation stated that it could be proved that 
sparks were emitted nearly every day from the machines, and they had 
been informed that the machines had been condemned in several 
mines, including one in New South Wales. The Minister, in reply, 
agreed that the matter was of very great importarce, as shown by 
the report of & committee appointed in the old country. A 
paragraph from that report, which had impressed him, was to the 
effect that electricity, was bound to play a very large part in mining 


in the future, and every possible information in regard to it should 
be obtained. If it were improperly used accidente might result, 
but if properly used therc appeared to be no suggestion of danger. 
The Minister promised that in view of the reasonableness of the 


request, and the great importance of the matter, a full, searching 


AMPERES 


and complete inquiry would be held into the whole question of 
electricity in any shape or form in gaseous mines." | 


Exhibition at Acton.—The Acton U.D.C. is to hold 
an electrical exhibition from January 18th to 25th, and invites 
probable exhibitors to apply to Mr. J. Martin Blair, the electrical 
engineer. A notice concerning the matter appears in an 
advertisement to-day. 


A Fog Load.—We have received from Mr. S. E. 


Fedden, general manager and engineer of the Sheffield electricity 
department, the accompanying maximum load chart recorded on 
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Monday,October 28th. This is of interest as showing that the day- 
load during a fog is practically equal to the evening lighting peak. 
The fog in question was not a particularly black one, but was 
evenly distributed over the city. 


Cape Criticism of Electrical Fittings.—According 
to our contemporary, the British South African Export Gazette, the 
lengthy and detailed instructions for the prevention of accidents in 
connection with electrical installations recently issued by the Cape 
Government appear likely to have a serious effect on the demand 
for a certain class of domestic fitting. The instructions chiefly 
deal with street accidents due to broken trolley wires, but there is 
& Short section drawing attention to dangers connected with the 
use of electric light in bathrooms, and a special warning is given 
against the use of switches with brass covers and knobs, lamp- 
holders (known ав key-holders), key switches, metal casing for wires 
and flexible suspension cords. Brass knobs and covers and lamp- 
holders are objected to, in toto, while it is advised that the other 
fittings referred to should be placed out of reach. No doubt a 
bathroom, with its damp floor, &c., offers a certain special danger 
of inadvertent shocks being administered, but the average fitting 
in use in the Colonies, even when mounted with brasa, is not so 
badly constructed as to create risks, and the elaborate warning 
issued by the Government seems somewhat unnecessary. Indeed, 
its principal effect seems likely to be that of unnecessarily alarm- 
ing the public about very remote dangers, and of creating a 
prejudice against the domestic use of electric light, for the majority 
of people will not concern themselves with the distinction drawn 
between a bathroom and other apartments. Meanwhile, however, 
there will probably be a special demand in the Cape Colony for 
wood and porcelain fittings at the expense of the trade in metal 
goods.” 


Warning.—“ Charity" asks us to make it known that 
& man who professes to be a representative of a well-known firm of 
contractors is adopting carious methods of borrowing money. He 
tells a good tale accounting for the emergency of his requirements, 
and makes every endeavour and excuse to get out of repaying. 
Should it happen that among our readers there are other manu- 
facturers’ representatives who are being treated in the same way, 
“ Charity (c/o Evecrrical Review) will be glad if they will 
communicate with him. 


Poor Law Institution Machinery and Engineering. 
—The Local Government Board has appointed a departmental 
committee to inquire and report on the subject of the Machinery 
and Engineering Staff at Poor Law Institutions. The Tines states 
that the committee consists of Mr. A. B. Lowry, chairman, Mr. 
B. T. Kitchin, and Mr. H. R.. Hooper, with .Mr. I. G. Gibbon as 


secretary. 
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Electricity Licences in India.—Jndian Engineering 
believes that one of the most important recommendations of the 
Committee appointed recently to report on the question of amend- 
ing the Act of 1903 is that the administration of the Act should be 
entirely in the hands of the Government of India, and that all 
licences should be granted by the latter authority. “ Тһе present 
system is most unsatisfactory as far as the mercantile community 
are concerned. A company applies for a licence to one local 
Government on the model of a licence previously granted by another 
-local Government to the same firm, and is somewhat surprised to 
learn from the former that it cannot agree to the proposed terms 
of the licence; and a revised licence has to be drawn up, resulting 
in intolerable delay and sometimes in financial loss. Centralisation 
would, therefore, bea blessing in the matter of the grant of licences, 
and we believe that it would be welcomed by all concerned.” 


Copper.—The general position and prospects of copper 
production at the present time are treated of in an article by Mr. 
James Douglas, appearing in the October issue of the Engineering 
Magazine, entitled The Copper Situation in the United States.” 
The production of various countries, given in tabular form, at once 
shows the enormous superiority of this division of the American 
Continent over the rest of the world in copper output, and it is, 
therefore, evident that the copper position of the States is practi- 
cally that of the world. Mr. Douglas commences by commenting 
on the recent high prices which, as he points out, have been in a 
certain sense fictitious, not reaching the producer, who had already 
contracted td supply the large consumers, or what may be termed 
the storage companies, for a certain period. This would lead to 
the inference that the intermediate dealers, finding the demand 
either in excess of their anticipation or, as seems more probable, 
concentrated on a short period, held their stocks to enhance the 
price until, the immediate wants of the customers being satisfied 
and the price at the same time becoming prohibitive, the buyer 
withdrew from the market leaving large stocks still undisposed of. 

Referring to sharp rises in demand, the author remarks : “ While 
such spasmodic variations are transitory there can be no doubt that, if 
the demand grows and no very important new discoveries are made, 
the metal will become scarcer and will command & higher price 
than the average price of the past. One consequence, which will 
also be a corrective, will be that the metal will cease to be used for 
purposes to which it is turned to-day, and for which & cheaper 
material can be discovered." Не also points out that continued 
high prices result in the working of poorer ores at a profit, and a 
consequent increase of total production. Of the production of 
different oountries some very interesting tables are given. The 
United Kingdom produced in the five years ending 1905 about one- 
seventh of the quantity for the period 1881-5. Spain and Portugal 
show a decrease of 8 per cent. for the period 1901-5, as against 
1496-1900. Norway, it is interesting to note, attained 25,575 tons 
for 1901-5, an increase of nearly 50 per cent. on the preceding 
quinquennial total. The other minor producers who are on the 
increasing side are Russia, Japan, Peru and Canada. 

The figures are lead by those of the United States, 1,600,000 tons 
for the five years. Spain and Portugal come next with 245,000 
tons, a decrease for the period 1901-5 as against the output for 
1896-1900. Australasia is credited with 159,235 tons, against for the 
preceding five years 89,770 ; Japan, 159,370 ; Germany, 107,735, and 
Mexico, 227,660 tons. Germany shows a steady increase, Japan 
and Australia increase in larger quantities, and Mexico has risen 
sharply. = 

In the author's opinion Chile, Bolivia and Peru will show an 
increase in the future, especially in view of the utilisation of 
poorer ores. It is probable that the output of Peru is capable of 
considerable expansion, the lack of transport facilities being at 
present the difficulty. In Africa, the Tanganyika Concessions, Ltd., 
claims to have discovered regions in the Congo Free State and 
Rhodesia rich in copper. Here, again, development is dependent 
on potential railway construction. Japan's growing output is liable 
to be absorbed by increasing home demand. Mr. Douglas com- 
ments: “ А review, therefore, of the world’s mines would seem to 
indicate that the old mines are approaching exhaustion, that no 
new large deposits of rich ore, except probably those of Tanganyika, 
are in sight; and, therefore, the trade must turn to deposits of 
lower grade than have heretofore been worked, if the demand con- 
tinues as active as at present.” He also points out that, in many 
commercial uses, the copper worn off is practically entirely lost, 
as, for instance, in ovefhead trolley work, the loss on which he 
estimates as 5,000 tons per annum on the electric railways of the 
United Stat s. He remarks on the increased use of copper for 
ornamentation in building work, a condition which does not seem 
to apply in this country to the same extent. 

Messrs. M rton's circular reviewing the statistical situation up to 
October 31st shows distinct improvement in price and slight 
increase in visible supplies (12,728 tons, against 12,138 tons end of 
September) Australia shows a marked increase in shipments 
(4,500 tons, against an average of about 3,600), and the quantity 
from North America is also high, which may be attributed to a 
policy of equilising stocks. The cheerful tone of the circular does 
not seem to have been maintained by the market, the price being 
down again to the neighbourhood of £64 at the time of writing. 


British Manufacturers Beaten Again— by the 
Daily Mail.”’—The Daily Май for Monday last published а 
note received from its New York correspondent that Westinghouse 
interests "in competition with British Government contractors," 
had “secured the contract for the electrification of Devonport 
Dockyard.” Among other features of the installation will be huge 
electric motors operating the largest shipbuilding crane in the 
world.” This item would have come a little nearer to being correct 


—— 


had it been also stated that the contract for the whole of the elec- 
trical generating plant, sub-atation equipment and outside lighting 
for the Dockyard was placed in the hands of Messrs. Crompton and 
Co., Ltd., some time ago, and that the work is actually finished. 

The British Westinghouse Co. has an order for some motors for 
the Dockyard. On page 659 of our October 18th issue we gave 
particulars of the crane equipments, which are to be supplied by 
Messrs. Cowans, Sheldon & Co., Ltd., of Carlisle. The large crane 
of 160 tons is there briefly particularised, and mention is made of 
the fact that the motors for the main lifting, light lifting, traversing 
and revolving motions are to be of the Westinghouse type. Are 
these the Daily Mail's huge motors? 

The daily Press of this country depends upon its New York 


correspondent for incorrect information concerning a British elec- 


trical contract, when the correct information has already been 
made known in this courtry weeks before 

Our daily papers would do something to help British industry 
and to lead their readers instead of misleading them, if they would 
devote an occasional column of paragraphs to what British manu- 
facturers are doing. They would then not be in such danger of 
letting incorrect news concerning British trade decadence obtain 
publicity. 


Appointments Vacant.— The Indian Institute of 
Science, Bangalore, is about to make an appointment to the Chair 
of Electrical Technology (£1,000 and residence). Candidates 
should send their names to the director of the Institute, care of the 
Secretary of the Royal Society, Burlington House, W. C.; assistant 
foreman for overhead line for Blackburn tramways (308.); chief 
assistant electrical engineer for Hoylake and West Kirby U.D.C. 
(£125). 


Large Gas Engines.—In a circular letter to the technical 
Press, Мт. E. J. Fox, of Victoria Works, Rugby, challenges the data 
recently given by Mr. Leonard Andrews for the running costs of 
gas engines and steam turbines respectively, on the ground that 
they unduly favour the former. The capital cost of the turbine, 
he says, is top high, and the allowance of 10 per cent. for interest 
and depreciation should be raised to 15 per cent., when the turbine 
would show to much better advantage. The Johannesburg troubles 
are cited in answer to the claims now made for large gas engines, 
which, in many cases, Mr. Fox considers, are extravagant. 

In a reply received from Mr. Andrews after our '' Correspondence ” 
columns were closed, Mr. Fox is invited to put forward definite 
figures ; those advanced by Mr. Andrews were based upon actual 
steam turbine installations, and were, if anything, too favourable to 
the latter. е 


Rochdale Stokers.— Оп page 259 of our issue of 
August 16th, through an error on the part of Messrs. E. Bennis and 
Co.’s publicity department, it was stated that that firm were carry- 
ing out an extension to „% Bennis stokers and furnaces already 
working there.” We are asked to state that this should have read 


sir, 


OUR PERSONAL COLUMN. 


) engineers 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELmoTBICAL RW posted as to their movements. 


Central Station Officials—Mr. WALTER PETTY, of 
the British Westinghouse Oo., Ltd., has secured an appointment as 
shift engineer on the L.C.C. Tramways. 

Мв. F. WILIA us, chief assistant engineer to the Leek U. D.C., 
has, after four years’ service, resigned his appoirtment in order to 
join the staff of British Insulated and Helsby Cables, Ltd., and 
Mn. A. Немміха, of Leek, has been appointed to fill the vacancy. 
On the 15th ult. Mr. Williams was presented with a brown leather 
dressing case by Mr. R. M. Carr, the chief engineer. 

Мв. E. E. Hamar, late shift engineer at the municipal electricity 
works at Gillingham, Kent, has been presented with a token of 
respect from the staff, on his leaving to take up an appointment 
as shift engineer to the Kent Electric Power Co. 


Tramway Officials.—Mn. E. S. MovLDEN, who was 
for several years with Messrs. J. H. Holmes & Co., Newcastle-on- 
Tyne, has been appointed chief assistant engineer to the Municipal 
Tramways Trust, Adelaide, 8.A. 


General.—The Times states that SIR OLIVER LODGE 
has accepted the invitation of the Council to succeed the late Sir 
William Perkin in the presidency of the Faraday Society. 

The Times also says that Principal E. Н. Garrriras, of the Uni- 
versity College of South Wales and Monmouthshire, Cardiff, has 
been awarded the Hughes medal of the Royal Society for distin- 
quished services in testing the validity of electrical units by 
determination (assuming that validity) of the mechanical equiva- 
lent of heat. | 

Мв. WILLIAM T. TaxroB, M. I. E. E., late superintendent and 
chief engineer, Cia. Industrial Mexicana, Chihuahua, Mexico, has 
resigned his position. Mr. Taylor came to England two months 
ago on a vacation, returning to America on the R. M. S. St. Paul, 
October 12th. We learn that he is about to retura to England 
ыыр 5th, on the ss. Carmania), and that his location will be 

, India. We are informed that a patent was recently. 
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granted to Mr. Taylor for an invention of polyphase distribution 
from which it is possible to connect three-phase and two-phase 
apparatus without employing transformers, or without running 
two independent systems, as is the usual practice to-day. 

Mr R. W. SUTHERLAND, of Cleckheaton, Yorks, who—with Mr. 
E. S. Moulden—spent a considerable time in the U S.A., has left by 
the R. M S. Mol/avia to take up his duties as managing engineer to 
Messrs. Todd & Samuel, of Adelaide, S.A. 

The Swansea staff of the National Telephone Co. has presented 
а gold mounted umbrella to Mr. A. G. Macxrz, district manager, 
who is leaving to take up a similar position at Ipswich. 


— — — À— a 


CITY NOTES. 


Drake & Gorham, Ltd. 


TER directors’ report for the year ended June 30th, 1907, states 
that after payment of all charges, including bonuses due to staff, 
there remains a net profit of £343, which, with the sum of £1,056 
brought forward from the previous year, makes a total of £1,399, 
which it is proposed to carry forward. The directors regret that 
the result of the year's working will not justify the payment of & 
dividend, which must be attributed to general stagnation in elec- 
trical business, high cost of materials, and low prices obtainable, 
enpecially in the South of England. Owing to the condition of the 
financial markets there has been a general desire on the part of 
those on whom the company relies for country-house lighting to 
defer outlay on luxuries, and a reduction in turnover and profits in 
this department has resulted. The expense involved in the transfer 
of stock to the new stores has been written off; obsolete apparatus 
has been depreciated, and provision has been made for a difference 
in the stock, which has no doubt been occasioned by the change of 
premises, both for fittings and works. The work at the branches 
has been satisfactory, especially in Manchester where the business 
has increased. A demonstration of the electrically-driven cotton 
mill was given to a number of mill-owners, from which orders may 
be anticipated. The building and electrical equipment of the lace 
mill mentioned in the last report has been completed, and the 
results obtained have fully answered expectations. Other mills are 
in hand, also a woollen factory, and the electric driving of a portion 
of a weaving mill is nearly completed. The company has extended 
its business as purchasing agents and experts for motor-cars, and a 
number of letters have been received showing appreciation of the 
services rendered. Since the commencement of the financial year 
several satisfactory orders have been received, and economies are 
being effected where possible, so that if the financial conditions of 
the country improve, it is hoped that the company will during the 
present year resume its normal condition. . 

[Тһе result of the previous year’s business was:—Net profit, 
£7,511, plus £2,044 brought forward. Dividend, 6 per cent. per 
annum; reserve, £1,000; carrying forward £1,056.] 


The Paris Popp Co. 


THE interesting announcement is made that the Compagnie 
Parisienne de l'Air Comprimó et d'Electricité—the so-called 
Popp Co.—intends to pay a dividend of 64 per cent. for 
the year ended June 30th, 1907. This will- be the first 
distribution ever made by this French company, which was 
formed in the eighties of the last century, with very sanguine ex- 
pectations as to the future by means of a combination of the supply 
of electricity and of compressed air, according to the Popp patents, 
in one of the most favourable districts of Paris. But these antici- 
pations were never realised, and in recent years the compressed air 
branch has merely represented an insignificant part of the company's 
business. German investors participated in the foundation of the 
undertaking, which was able in 1905 to pay off the remaining debt 
of £200,000 owing to a Berlin company. The fact that the Paris 
company has improved its position is due to the possession of the 
concession for the supply of one of the most important parts of 
Paris. This concession, and those held by the other electric lighting 
companies, have been prolonged until 1913, when a new company, 
in which all existing companies have become interested, will under- 
take the lighting of Paris under the new agreement with the 
municipal authorities until the year 1940. 


Cape Electric Tramways, Ltd. 


IN their repoit for the year ending June 30th, 1907, the directors 
present a pcotit and. oss account showing, after providing the 
debenture nterestand redemption of debentures, a net balance to 
credit of £14,7:5, which, added to the balance of £1,751 brought 
forward from: аз $121) gives a total balance of £16,466. From this 
sum the reserve dun a bas been credited with the amount of £4,000, 
and the balance, £12,466, has been carried forward. During the 
year under review, the tramways carried in Cape Town 12,563,303 
passengers, earninz :131,594, against 12,377,310 passengers, earning 
£147,715 10s. durity tle vear 1905-6. In Port Elizabeth, during 
the year under review, 3,676,035 passengers were carried, earning 
£39,696, against 3,905,536 passengers, earning £42,857 for the 
year 1905-6. 

From the foregoing figures it will be seen that the business of the 
company has fallen off on nearly all sections owing to the con- 
tinued depression, which has had the effect of decreasing the com- 


merce and population of Cape Town; the necessity for reduci 
the fares on certain sections of the system has also contributed to 
the diminution of the revenue. The arbitration between the Cape 
Government and this company, in regard to the amount to be paid 
by that Government to this company as compensation for the 
expropriation of the Sea Point Railway, took place during the year, 
&nd the amount of the award, £41,200, has been duly paid to this 
company by the Government. The competition of the Sea Point 
Railway with the tramways has continued during the year under 
review, and has become more acute as the railway rates have been 
still further lowered, and in self-defence this company has had to 
do likewise. The most marked decrease in receipts is on the Sea 
Point section of the company's Cape tramway system, and is, of 
course, directly owing to the unfair competition instituted under 
the :vgis of the Cape Government. 

Every effort has been made by the directors to bring abont a 
settlement, and the Cape Ministry were appealed to to induce the 
Sea Point Municipality to agree to a reasonable compromise. 
Unfortunately, the concessione which the directors were willing to 
make (which were acknowledged as reasonable by the Prime 
Minister and Commissioner of Crown Lands and Public Works of 
the Cape Colony) were rejected by the Sea Point Municipality. In 
face, however, of the adverse conditions prevalent during the year 
under review, the general manager at Cape Town continued to 
make further retrenchments in every department compatable with 
retaining efficiency, and as a result the working expenses for the 
year ending June 30th last show a reduction on the previous year 
of over £16,000 for the Cape Town system. In Port Elizabeth, 
also, the general manager there has decreased the working expendi- 
ture of that ?ystem by £1,600 for the past year as compared with 
the previous year. The directors have every reason to be satisfied 
with the excellence of the local administration, and especially 
with the general managers at Cape Town and Port Elizabeth, who 
have done their utmost to protect the interests of the company 
under great difficulties. . . 


Richardsons, Westgarth & Co., Ltd. 


Sin CHRISTOPHER Furness, M. P., in his address at the annual 
merting beld on October 3186, stated that the turbine works at 
Hartlepool were making rapid progress. They were just com- 
pleting an entire generating plant at Spennymoor for the Durham 
Electric Power Supply Co., consisting of four turbines with 
Contraflo condensers, cooling towers, Nesdrum boilere—in fact, they 
were to hand over the plant complete in full working order. The 
station adjoins the Weardale Co.’s works, and would utilise the gas 
produced from that company's coke ovens, which were now being 
erected. These ovens were capable of producing some 3,000 to 
4,000 tons of coke per week, and the plant represents the latest 
developments in coke production.  Amongst the turbines in 
progress were those for the Corporations of Dablin and Glasgow, 
and one of 12,000 н.р. for the Dunston power station of the County 
of Durham Electric Power Supply Co., this turbine being the most 
powerful yet made for any electric power station in the kingdom. 
With regard to the future, it wasimpossible to forecast what would 
happen, but he was confident tbat they would not only get their full 
share of orders, but that their profits would be at least as favourable 
as the average prevailing in their range of manufactures. 


British Columbia Electric Railway Co., Ltd. 


Tue directors’ report for the year ended June 30th states that the 
business shows continued and increasing prosperity in all.depart- 
ments, and a further increase in dividend is recommended, which 
will place the deferred ordinary stock on an 8 per cent. basis, and, 
consequently, the preferred ordinary stock on a 6 per cent. basis. 
The gross receipts show an increase over those of the preceding 
year of $329,204, and the net earnings, including income from in- 
vestments in subsidiaries, after charging renewals, show an increase 
of $186,251. The following charges have been made against the 


revenue account :—Provision for renewals maintenance (from which 


£8,568 has been deducted for adjustments and expenditure on 
renewals), £26,161; bonus to employés, £5,702 ; amount added to 
capital amortisation fund, £1,866. The net profit for the year, 
after making these deductions, amount tq £105,018, plus £2,619 
brought forward. There are deducted:—Debenture interest, 
£23,775; interim dividends on 5 per cent. cum. per. pref. stock for 
six months to December 31at, 1906, £7,500; on preferred ordinary 
stock for nine months to March 31st, 1907, £11,250; and on 
deferred ordinary stock for six months to December 31st, 1906, 
£14,000; leaving available for distribution and reserves, £51,107. 
From this the directors have decided to transfer to reserve fund 
£18,876 ; dividend on the cum. per. pref. stock for six months to 
June 30th, 1907, £7,500 ; dividend on the preferred ordinary stock, 
5 per cent. per annum for three months to June 30th, 1907, 
43.750; additional dividend on the preferred ordinary stock 
1 per cent. per annum for the six months to June 30th, 1907, 
£1,500* ; dividend on the deferred ordinary stock at the rate of 
8 per cent. per annum for the six months to June 30th, 1907, 
making 74 per cent. for the year, £16,000; carrying forward, 
£3,481. The reserve fund has also been credited with the sum of 
£4,124, being the estimated value of certain bonus lands in North 
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he preferred ordinary stock is entitled to participate rateably with the 
deferred ordinary stock in profits distributed as dividends after the deferred 
ordinary stock has received a dividend of 7 per cent., and, consequently, the 
preferred ordinary stock will receive an extra dividend for the six montha 
enied June 80th, 1907, at the rate of 1 per cent. per annum, which will be paid 
with the next half-yearly dividend on November 3Jth. | 
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Vancouver now being utilised by the company. The number of 
lights in use at June 30th, 1907, was 216,786, an increase of 49,456 
over the number in use on June 30th, 1906. The number of 
passengers carried during the year was 16,281,766, an increase of 
3,886,184. Daring the year £140,855 has been spent in extensions 
and improvement of the company’s property and equipment. 
The North Vancouver extension is now in active operation, and 
there is every indication that it will prove a valuable adjunct 
to the company’s system. The Vancouver power installation 
continues to work satisfactorily. To meet increased demands, 
an additional unit is now being installed, which will 
bring up the capacity of the plant to 22,000 H. P. 
Farther extensions and improvements have been made in the plant 
and equipment of the Vancouver and Victoria Gas Companies with 
satisfactory results. The Hon. M. R. Gifford is now in British 
Columbia on a visit of inspection, and arrangements have been 
made for the managing director to proceed there in the spring. 
The directors record their appreciation of the services of the com- 
pany's general manager, Mr. R. H. Sperling, and the staff in British 
Columbia, and their satisfaction with the excellent relations which 
continue to exist between the company and its employés. An 
agreement has recently been made with the employés settling & 
revised wages schedule for the next three years. The share of 
profits for the past year distributed among the employés amounts 
to $27,342. During the year an issue of £300,000 44 per cent. 
perpetual consolidated debenture stock has been made in order to 
provide funds for the company's general requirements, and, in 
particular, for the construction of a new line from New West- 
minster to Chilliwack, a distance of 60 miles. Construction work 
on the Chilliwack line has now been commenced. 


Electrolytic Alkali Co., Ltd. 


THE annual meeting of this company was held in Liverpool on 
November 4th. 

Colonel W. L. PILEINGTON, who presided, in moving the adoption 
of the report (вее ELECTRICAL Review, November ist, p. 741) 
said, according to the Financial Times, that as a result of 
experience the directors were of opinion that the company had 
suffered materially in consequence of too much information being 
made public, and that it was not in the interests of the company to 
present the accounts in such detail as hitherto. The directors had 
no object in withholding details except that of protecting the com- 
pany’s interests. The boárd was naturally disappointed that it was 
not in a position to present an account showing a net trading result 
at least equal to that of last year. It hoped it was only a post- 
ponement of the time when the company would be able to make a 
return to all the shareholders on their investments. The directors’ 
great regret was that they were not sharing in the present trade 
boom, more especially as some portions of the chemical trade were 
benefiting. Two and a-half years’ dividend had now accrued on the 
preference capital, but in view of the unsettled state in that portion 
of the chemical trade in which they were engaged, the board 
thought the wisest course was to pay only one half-year’s dividend 
upon such shares. | 

The report was adopted. 


West India and Panama Telegraph Co., Ltd. 


THE directors’ report for the half-year ended June 30th, states that 
the amount to credit of revenue is £43,833, against £36,999 for the 
corresponding half-year of 1906, and the expenses have been 
£30,029, against £25,681. The result of the half-year's working, 
therefore, leaves a balance of £13,804, to which is added £1,621 
interest on investments, and £627 brought forward, making an 
available total of £16,052. The directors propose that this amount 
be dealt with as follows:—First preference shares—dividend 


6s. per share, six months to June 30th, £10,369; second preference . 


shares—payment of £1 per share on account of dividends accrued 
of June 30th, 1907, £4,669; balance to current half-year’s account, 
£1,014. The board have much satisfaction in being able to recom- 
mend the above payment to the second preference shareholders on 
account of dividends which have been accruing since June 30th, 
1900. The traffic receipts for the six months show an increase of 
£4,489, as compared with the corresponding period of 1906. The 
expenses of repairing cables, including the cost of restoring com- 
munication between Dominica and St. Lucia, referred to in the 
last report, amount to £13,787. The cables continue in good 
working order. | 


Malacca Rubber Plantations, Ltd. 


Tun meeting of this company was held on October 30th, Mr. G. B. 
Dodwell presiding. The first annual report to December 318 
showed that the company now owned about 13,150 acres of land, 
of which over 6,000 acres was under rubber. The rate of growth 
of the Para trees was slow as compared with the results obtained 
in low-lying country, and this delayed the period at which tapping 
became advisable. The net profit for the year was £3,840. The 
deficiency in the preference dividend has been made good ont of 
the guarantee fund deposited for the purpose, and will be repay- 
able to the guarantor, with interest, out of future profits in excess 
of 10 per cent. on the nominal capital. The Chairman said that 
they expected to have, by December 31st, about 6,600 acres under 
rubber. They thought that a conservative estimate should give 
them a million trees, The rubber produced during the few months 
in 1906 that tapping was proceeded with, amounted to about 
14,500 1b. Para from about 30,000 trees, and about 1,500 lb. 


Rambong from about 5,000 trees. The average prices obtained 
were: For Para “ crépe" No. 1, 5з. 5d. ; Nos. 2 and 3, 4s. 11d. ; and 
for Rambong, 4s. 2d. Tapping was stopped at the end of October 
until the trees had reached maturity and until the more efficient 
labour was available. Since August 1st tapping had been resumed 
on а small scale, and they expected that this would be continued 
with gradually increasing resulta. 


Eastern Extension, Australasia and China Tele- 
graph Co., Ltd.— The report for the half-year ended June 30th 
states that the gross receipts amounted to £304,367, against 
£303,791. The working expenses, including £25,704 for mainten- 
ance of cables, absorb £155,930, against £141,246 for the corres- 
ponding period of 1906, leaving £148,437. The net profit for the 
half-vear is £132,603, plus £17,344 brought forward. Two quarterly 
interim dividends of 14 per cent. each have been paid for the half- 
year, leaving £75,947 to be carried forward. The general reserve 
fund has been debited with £120,000 as a provision on account of 
investment fluctuations, and this sum has been deducted from the 
cost of investments. 


Eastern Telegraph Со., Ltd.— The report for the 
half-year ended June 30th last states that the revenue amounted 
to £593,432, and the available balance is £351,128. After paying 
income-tax, debenture interest, preference dividends and placing 
£7,000 to the reserve fund for maintenance of ships, £120,000 to the 
general reserve fund, the directors have allocated £100,000 to meet 
the two interim dividends of 14 per cent. each on the ordinary 
stock, leaving a balance of £41,651 to be carried forward. The 
general reserve fund has been debited with £130,000 as a provision 
on account of investment fluctuations, and this sum has been 
deducted from the cost of investments. Mr. J. C. Denison-Pender 
has been appointed to a seat on the board. 


Castner-Kellner Alkali Co., Ltd.—The directors have 
declared a farther dividend at the rate of 16 per cent. per annum, 
making a total distribution of 12 per cent. for the year ended 
September 30th. | 


West African Telegraph Co.—The directors announce 
an interim dividend at the rate of 4 percent. per annum for the 
half-year ended June 30th. 


Official Announcements re Companies, — The 
following gompanies have been struck off the register :— 
Herculite and Electrical Manufacturing Co., Ltd. 


Printing Telegraph and Construction Co. of the Agence Havas, Ltd. 
(Registered January 18th, 1903). 


The following will be struck off the register within three months 
unless cause is shown to the contrary :— 
Advance Boiler Co., Ltd. 
British Steam Generator and Refuse Utilisation Co., Ltd. 
Direct-Automatic Stoker Syndicate, Ltd 
Electric Exploitation Co., Ltd. 
J. G. Btatter & Co., Ltd. (Registered December 2186, 1893), 
Orme's Electric Signal Syndicate, Ltd. 
Telephone Press, Ltd. 


Stock Exchange Notices. — The Committee has 
осе the undermentioned securities to be quoted in the Official 
ist :— 
UK Electric Power Co.—£75,000 44 per cent. irredeemable debenture 
8 " 


Applications have been made to the Committee to allow the 
following securities to be quoted in the Official List :— 

British Electric Traction Co., Ltd.—Further issue of £118,758 43 per cent. 
second debenture stock. 


спазва Water and Power Со. — 86, 500, 000 capital stock in shares of #100 
eac e d 


London Platino-Brazilian Telegraph Co., Ltd.— 


i 


An interim dividend of 12 per cent. on account of the year to 


December 318t has been declared. 


St. James's and Pall Mall Electric Light Со, — 
A financial paper says that the amount of electricity sold for the 
nine months ended September 30th, 1907, is returned at 6,193,750 
unite, estimated to produce £79,043, as against 5,468,373 units, 
which produced £73,430, for the corresponding period of last year. 


Prospectuses.—7/e London Asiatic Rubber and Pro- 
duce Co., Ltd.—The subscription list of this company for an issue of 
107,000 shares of £1 each was open this week, from Monday to 
Wednesday. The company has about 650,000 rubber trees planted 
on ita estates in the Malay Peninsula. 

Canadian (/eneral Electric Co.—It is stated that the issue of 
7 per cent. preference stock was considerably over-applied for in 
London alone. 


City of Buenos Ayres Tramways Co. (1904), Ltd. 
—A dividend of 1s. 3d. per share, less tax, has been declared for 
the quarter ended September 30th. 


France.—La Société d'Eclairage Electrique du Secteur 
de la Place Clichy, of Paris, reports a net profit of £28,196 for the 
past financial year, as compared with £28,602 in the preceding 12 


months. A dividend of 45 francs per share is being declared. 
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ELECTRIC TRAMWAY AND RAILWAY 


STOOKS AND SHARES. 
TRAFFIC RETURNS. 


Tuesday Evening, 
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Anglo-Argentine у Oct. 4 | 35,939 |+ 2,747 | 44 | 732,700 |+ 70,040 | 48 Ре 155 2 ir 1 to t Ө J 
eAuckland .. Sept. i6 9,905 1+ 195 | 86 | 94,674 |+ 8,663 | 19°2| a Present price is 25s. 64. middle. 
Копа " Oct. | 13,537 | - 1,816 | .. V M * . 
t Brit. Columbia Rly. Sept. 31,449 /4- 7,897 | 18 91,083 |4+21,168 | 68| 4:8 
Cale utta aie NOV. 2! 0,498 — ee ee ee ee ee : 
3 elut 'ctric T. Ld. August , 97870 М an S ie БЖ š se The Bank Rate.— Yesterday the Bank rate was raised 
Sie ШТ e ` ee oe | 
sKaluorlie, W. Al.. „ 4.549 |85 31.95 .. 5 75 to 7 per cent. 
WU ME. I „VVT Rosario Electric Co., Ltd.—At the meeting of this 
E Lisbon а Е ay m az es a vs ee °9 — 
Perth (W.A. ) Nov. 1| 98Ti | 26 | 44 61,547 |— 2,078 * 4 
iBuenosA.à Belgro.| „ 4 809 |: 285 44 | 169,139 f 9, .. |. company held last week, Mr. W. T. Western reported that there 


* Compared with the corresponding period of 1900. 
1 Includes horse, steam and other receipe, 


1 One week only. 
$ One month, 


had been a substantial increase in business Additional plant 
would have to be provided, and for that purpose, early іп 1908 
thre would be offered to the shareholders £25,030 se:ond pref ar 

ence shares. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ; ; Business done 
present iw. or | Dividends for the last | using. | Quotatans | Weekended er Ру, 
lasne Share. four years. Oct. 29th. Nov. th, NT Fall — | per cent 
— тү, ^ — |1903.|1904.|1905.|1900.| H * | x 4 € 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil] Nil | Nil | * 3 — 8M 9 — 81 as * - Nil 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Fed. 100 Nil | Nil {5% |5 % R5 — — 88 a T i» 5 18 8 
660,660 | Anglo-American Telegraph `. 09 Stock | 618. | 23% | 33% 32% | 51 — 54 51 — 54 53 sa | [78 6 
8,169,670 | Do. do. do. 6 0% Pref. e .. | Stock | 6 96 5 6 % | 6 & 91 — 94 91 — 94 933 91 ae 6 TB 
3,169,070 | Do. do. do. Deferred Stock 28. | Nil 3% | 13 131— 13} 134— 183 134 | 12% .. 11214 0 
50,000 | Anglo- -Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 T »- E ` 5 % | 99 —102 99 —102 i. 88 418 0 
44,000 | Chili Telephone, Nos. 1 to 544 ,000 5 71% 88 8 95 — 7 61— "i А 5 10 4 
2,097,680 | Commercial Cable Sting. 500 year 4 % Deb. 8 Sk. с. Red. Stock | 4 9% | 4 & 4 4 % | 8) — 91 85 — 83 88 —3 4 9 11 
10.000 dE aed 10 % Pref. p 10 |5 $ 10 в, 104 10 % | 153— 16 153— 16 E: 519 6 
* e .. ee ee „+ > 4 — — 
1 Direct 3 Telegraph, ee PA S "x 5 5 А 10 г) 1 & 4 e 3 — 5 А s$ ге : " : 
й do, um. А ei 5 10 10 — — 9$ 
30,000 Do. do. 449, Debs. .. ..| 50 43 4 990 98 —101 98 —101 8 18 2 
60,710 Direct United States Cable à 90 3 & 3 2 4 T 43% | 121— 133 124— 13) 13} | 12) 619 1 
57,000 | Direct W. India Cable, 44 Reg. Deb., 1to 1 200, R. 100 44 44% | 44% | 44% | 100 —102 100 —102 a T 48 8 

4,000,000 Eastern Telegraph, a Stock. E ‚ | Stock А 5 А % 77 79 190 —125 121 196 ш, 121 5 12 0 
000 о. ef. Stoc 1 “ — — 82 ee i 

1,896,706 Do. 4 % Mort. Deb. Stock. Red. Stock |4 % | 4 e "Va rg 101 —104 98 —102 xd | 101 99 —2 818 5 
e Eastern pon Australasia, ша: China Tele. à ot 7 4 1 7 1 4 11 pe a gi 992 E T б n а 
75 , toc toc 4 4 4 — — i 
295,400 | East & S. Afric. Tel.,4 % Mt. Db., 1 to 8,000, red.1909 | 100 4 % | 4 4 5 4 9% | 974—1004 975—100 8 19 7 
200, 000 Do. 4% Reg. M. Debs. (Mauritius Bub. ) 3 to 8,000 25 4 & 4% 14% 4 % | 100 —102 98 —100 xd — 2 400 
181,127 | Globe Telegraph and Trust M 10 |549 | 58% | 54% | 549% | 9 — 10 9 — 10 9.7, T b 10 0 
181,127 Do. do. 6 % Pret.. „ „„ 43 БЕЯ 18 6 % 6 | 19 — 18 12 — 18 12 i 412 4 
150,000 | Great Norther Telegraph T (Copenhagen. Nor; 22 hs% m 24% 20 % | 89 — 84 30 — 33 3 14515 

alifax and Bermudas e, 4 Ist Mort. boc * 
28, 900 Dabs,, within Nos, 5.0 1,200, Red, | 100 | 44% | 44% | 44% | 44% | 99 —101 99 —101 " id s pus 
17,000 | Indo-European Telegraph i Е . 25 110 9% |13 % 13 % 18 % | 54 — 56 69 — 55 xà | 58 е ль | 6364 
$41,380,400 | Mackay W Common oe 20 .. | $100 . . 11% 29% |8% | 50 — 60 50 — 60 Y P " 6 16 8 
,000,000 | Ро. 4% Cum, Pret, .. .. ..1800 |... | 4% | 4% | 4% | t0 — 60 50 — 60 СА is $a- 1616 4 

,127 | Marconi's Wireless Telegraph .. 58 4 1 Nil | Nif | Ni ds — 18/9 18/14 Я Nil 
bue bia иво e Co., Lid. 9 - 3 v : р : 5 8 6 Ф ł 1% 15 — 1% * , : E А 

J 0. e os 5 5 — А 

2,225,000 | National Telephone, Pref. Stock ot 100 6 6 6 [6 106 — 108 106 —108 «| 1073 1064 ; 511 1 
2,295,000 | Do. do. Def. Воск  . uc acl 100 D 5 % |5 9% 5 106 —108 106 —108 1075 | 106 "i 412 7 
15,000 | Ро. do. 6% ‘Cum. Ist. Pref. ..  ..| 10 [6% 6 |6 6 104— 123 104— 123 12 ni 0 416 0 
15,000 Do. do. 6 Cum. 2nd Pref. .. 10 6 656 5 10 — 12 10 — 12 м 434 

2,000000 | Do. до. % Deb: i E Stock | 844 | 554 | 834 | 544 | о әй | 9 —9 | об 7 310 
‚о, . о. е ä c - Ат» 5 

1,689,593 | Do. до. 4 95 Deb. Stock Red. $ 100 4% [4% [4% |4 992—101 100 —102 1004 +4 |818 5 
179,313 Oriental Telep. and Elec. 1 to 171,504, Pines Дн paid . 1 64% | 64% [795 | 7 4 1. 145 14— if xd| 22/9 —ye} 5 12 0 

50,000 Do. do. do. 6 Cum. Pr 1 |6%|6%|6%|6 li— 175 i— 1234] .. — A| 416 0 
100,000 Do. do. до, Red. Deb. Stock .. | 100 | .. | .. 17 491 91 — 94 91 — 94 ^ ot dod 
28 I & European Tel.,4 % uar, Debs., 1 to 1, 000 pi 4 bà 4 5 4 4 5 "n = . p I 4 8 : 
i euter's T Я 5 5 5 % | 6 — -— 5 
60,000 | Telephone Co. of Egypt, 4) % Deb. Red. . e | 100 |... 4% 4% | 98 —101 98 —101 100 ha 9 i 
3,167 | Submarine Cables Trust . [Cert 6&6 66 124 —127 xd | 124 —127 | 414 6 
80,000 | United River Plate Telephone : Б 8 % 89518 & 8 69— 7 62— 71 5 10 4 
40,000 Do. % Cum. Pref., Nos. 1 to 40,000 5 5 5 % | 5 5 5 — Б 5 — 5 4 10 11 
15,6097 e African пава Shares 10 4 4 an 4 9% | 4 10 — 1 10 — 104 | 8 16 2 
30,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,008 2 Nil il| Nil. ng 1— 13 1— 1 T 400 
150,000 Do. 4 % Debs., 1 to 1,500 guar. by Braz. Bub. Tel. 100 4% | 4 49% 14 97 —100 97 —100 400 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 a 10 1% |7 1 do 7 % | 12}— 18} 123— 13 13 124 + 4 § 8 8 
800,000 Do. 4% Deb. Stock Red, . 100 4% 4% 4% [49% | 99 —102 982—101 983 — à | 81810 
88,321 West India and Panama а " 8 10 Nil il | Nil | Nil — $% P Үз 8/9 Nil 
34,563 o. 69% Cum Ist Bref... |1| 10 [Tot 6%% |5% |8% — 8 — 8 10 0 0 
4,669 Do. do. 6% Cum. 2nd Pref. P» 10 Ni il |} Nil | Nil 64— 74 6#— 73 $ + 4 Ni 
80,0001 Do. do. 5 % Debs., Nos.1t01,800 ..| 100 5% |6%| 5 % 5 9% | 99 —102 99° —102 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
Anglo-Argentine Trams, 10 % Nom. Cum. 2nd p d | T ы 
EU. a ix Ж ЕКА alee йе 8 
. x oe — o = 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 6% 6 6˙%% 6% 131 —134 | 181 —184 oh GU ER E 
985,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock .. 100 5 % 5 % 5 % 5 % | 102 —105 102 —105 ф ы e | 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000. . * 1 17 % 20 % |20 % 20 9— 97 88— 33 716 | 731} | +4 | 5 811 
100,000 Do. do. 696 Cum. Pref., 1 io 100,000 ы 1 |6 6 6 6 F si A Аа 8 16 10 
88,000 | British Aluminium, Ord., 2,001 to 40, 000 T 5 TE E 7 7 — 6 — xd 87/6 70 0 
40,000 Do. do. 7 % Cum. Pref. .. А ‘ 5 Nil | 7 7 7 4 58 4 Fi xd es 610 3 
20,000 Do. do. A” 6 % Cum. Pref 5 Nil | 6 6 6 4À— b 44— 5 ae 6 0 0 
20,000 Do. do. 4% Funding Certs. 5 y [4 4 4 33— Bi— 42 xd 414 1 
258,000 Do. do. 5 95 1st Mort. Deb. Stock Red. Stock | 5 % | 5 5 b 100 —103 100 —108 e 417 1 
800,000 Do. do. 85 Loch Leven Debs. А 100 y ©» "EC 96 — 99 96 — 99 964 | Б Gi 1 
оз | r oc рова г. хо ох ох ВЕ Е ЖЕ: 14 
800,000 С А x T 9 s Фф aus 2 
800,000 Do. 5 95 Cum. Perp. Pref. Stock En ss | 100 5 5 5 | 6 104 —107 101 —105 —3 4 15 8 
238,000 Do, 4 1st Mort. Debs., 1 to 6,250 . 40 44 % | 98 —101 xd 98 —101 "UE T4 T 475 
990,000 | Ро. Vancouver Power Debs., 1 to 2,200 100 | 44 4 4 © 102 —104 102 —104 » д ds 4 6 7 
te Ei c Electric а a ЖО, n e & б д & ; ит i. 3 1 4 i “з ‘ 1 РА P " 
1,437 . um. e . on à 5 — 

1,448, Do. = 5 % Perp. Deb. Stock |. | Stock 5 | 5 % | 5 x: 95—98. | 94—9 Es d E] $81 
410,178 Do. do. 44% % 2n Deb. Stock Red. | 100 sx. p 44 4h 76 — 80 74 — 73 xd —1 615 5 
100,000 Ei g Insulated and re qe hg 5 R 5 8 & 8 8 10 7 T " "1 a p: 
500000 |. Do. do. 43 À let Mort, Deb. Red... | 100 43% 4% | 4 Ф A | 1010—1092 101 —104 46 7 
212, British Westinghouse 6 9 4 — un e M R 100 444 1 Hos 44% | 85 — 89 B5 — 89 z ожа eo 4 18 11 

itish Westinghouse ef., 1 to an à |o i 
1.016 ort. toc $5 100 4 9 |4 49 49% 5 — — 2 К РИ 6 3 
E m Lindley & Co, od Cum Pet 7 7| 3 | eal Nü| NH] 2 diis и WE DM cre Nil 
50,000 |! um. Pref. . | £1 i j és to to as 
105,731 | Brush Electrical Engineering, Ord., 1 to 105,731 . 2 Nil | Nil | 25% | Nil i- i © ii Nil 
150,000 | Do. do, Non-cum. 6 % Pref. . М 2 18 7 6 % | 6 Nil 2 i А là 15/- P» | Nil 
125,000 Ро. do. % Perp. eb. Stock — . Stock 4 4 44 $e ae | 4 & 8 
125,000 |. Do. до. 96 Perp. 2nd Deb. Stock.. | Stock Of 44 E We 68 7 
100/000 | Buenos Ayres & ‘Belgrano, 1 to 100,000 5 3% 4% |3% 8 %% 88/0 вао 
40,000 Do. do. A." 6 95 Cum. Pref., 1 to 40,00 5 6 6 6 6 eo] s 614 3 
07,500) Do. do.  "B"do.,1to 27,500 5 I 6% 6 6 » 5 14 8 
13,00 Do. do. 5 % Deb. Stock.. 100 5 % 5 5 J 5 . ө [а 61 
190000 Do. до. 5% 2nd Deb. Stock ..  ..| 100 5% 54 1546 i a e. |4158 
187,610 | Calcutta Trams, 10 187,610 -ia 6 6% |8% 18% 189% 7% 614 —à | 512 8 
30, Do. 6 % Cum. Pref., Nos. 1 to 29,390. 5 T AME. b 96 5. N - «s 4 10 11 
850,000 Do. % 1st Deb. Stock. 100 2 do 3105 44 ; is 4 6 7 
85,000 | Callender's Cable Construction shares 5 1 1 15 15 ө» 76 4 
40,000 | Ро. do. 5 95 Cum. Pref, 5 5 % 50 5 % 5 5 5 46 
2128 | сы Do, do. 14820 Ist Mort. Deb. Btock k Red. Stock | 44 44 Re 44%, 105 85 - 48 4 
491,222 | Саре Е Trams., 1 to 491,222 T 1 110 5 il | Nil e Nil 
450,000 Cabiner-Keliner Alkali. 1 to 450,000 Р 1 4 4 6%16% 27/6 26/8 | +3 511 4 
224,988 ds a Mort. Deb. Stock 100 4} 45 44 4396 " 4 8 uU 
911,568 Central London: Railway, Stock | 4 4 4 4 56 55 —8 | 70 4 
544,216 do.. 4% Pref. E bs .. | Stock | 4 4 4 12 95 52 412 0 
544,216 Do: do. Def. do. | Stock | 4 4 4 4 42 4 9 6 0 
1,480,000 | City and South London Railway ..  .. .. | Stock | 28% | 24% | 12% | 28% © | 4 | -1 | 414 5 


| 


* Unless otherwise stated, all shares are fully paid. # A period of nine months. t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continusd.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Bank rate of Discount 6 per cent.. November 4th. 1907. 


Stock A Closing Closing Business done | Rise +, Present 

Present NAME. or сорда for the Quotations | Quotations | week ended or Yield 
Issue Share. ded bd Oct. 29th. Nov. 6tb. Nov. 6th, 1907. | Fall — | per cent. 
* 1908. | 1904. | 1905. | 1906. Highest|Lowest. £ в. d. 
55,000 Crompion а Co., es 1 115 weer "one s 8 2496 | 9496 | 28% | 5 96 131— 1 — $ 8 6 f 

ort. Е, — ae ee 

ооч 900 of £100, and S01 to 11,000 of £50 ited. } ао юзю ч l 3 E20 
260,000 | Dick, Kerr & Co., 1 to 260,000 in 1 .. {10 10 10 % 14— i 27/8 . 6 18 4 
805,000 Do. do. 6 % Cum. Pref., 1 to 805,000 m 1 ma 6 6 6% 1 — 1 25 : cs 416 0 
294,150 Do. do. 44% Deb. Stock .. Si .. | 100 af 44 44 44% 101 —104 ; М 467 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 9516 6 6% 13 — 14 А is 459 
59,987 Do. 6 76 Pref. between 1 and 60,000 10 6 5 A 6 6% 1 1 з Жл 478 
99,261 | Edison & Swan Utd., “ A shs., £8 pd., 1 to 99,261 5 Nil 3 4 44% 1 — xd Я vs 911 1 
17,139 Do. “An shares, 01—017,189 | .. 5 Nil 4 44%, 8 — 94 xd І . | 8 6 9 
819,475 Do. Deb. Stock Red. 100 4 4 4 4 84 — 80 є va 414 2 
72,220 Do. 5% 2nd De Stock Prov. Certs. all pd. 100 5 Б 5 5 & 87 — 90 s oe 5 11 1 

112,100 | Electric Contruction, 1 to 112, 100 2 4 il| Nil | Ni m 8 " А ps Nil 

31,890 | Do. do. 7% Cum. Pret., 1 to 31 ,390. . 2 1 1 1 Nil 1 Р ex Nil 
95,000 |' General Electric Co. (1900), 5% Cum. Pref. ; 10 |4 6 5 5 8 — 84 . . je: 517 8 
200,000 Do. do Mort Deb.. Btock | 4 g 4 4 4 89 — 92 ; 5 —1 4 19 11 
78,000 | Gt. N. & City Rail. Pref. Ord. ЧА 4, 1 to 78,000 10 8 4 4 4 1 13 "T : T ; 20 0 0 
96,000 | Greenwood & Batley, 7 % Cum. Pref. 10 7 7 7 $ 1 10j— 104 AS . sx 610 8 
80,000 Do. do. 65% Mort. Debs. i5 ..| 100 5 5 5 b 109 —108 Я , А 417 1 
200090 Henley' s (W. T.), Telegraph оа оки; £x m H pn 15 15% [15 18 — m А фа { : 10 : 
150,000 Do. de &, Mort. Deb. Stock | Stock 1975 4 d 4 1 иф : $n e» 489 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. 10 1 5 10% |10 14 16 , ‚ө аә 6 18 4 

37,500 e Overhead Railway, Ord. vs 10 up 1} Nil | N 1 li д ba А Nil 
10,000 |+ do. Pref., fully paid 10 |5 6 5 5 7— 8 a * | 51411 
600,070 London United Trams. (1901), 1 to 50 ‚007 10 8%|6 Б] 8 — 7 3 a „ 4 0 0 
899,930 Do. do. 60,008 to 100,000 10 8 6 8 8 a s% 8 as 400 
125,000 Do. do. 45% Cum. Pref., 1 to 125,000 10 5 5 5 6 Tj— 8 n s . | 614 8 
1,831,000 Do. do. 1st Mort. Deb. Stock . 100 49?5 1495 |4 4 82 — 86 as з . 4 13 0 

814,016 | Metropolitan Electric Trams., Defd.. ИА 1 Nil | Nil | Ni N M EA - ix d Nil 
500,000 Do. do. 5 9 Cum. Pref... 1 5 % 5 % 5 5 — | » ёч y 597 
850,000 Do. do. 4} 95 Deb. Stock Red. | 100 vs 84 4496 | 44 з — 96 s E --1 413 9 
о ee e bum «Diet 1 |52 5 5 5 p M E н | gap 4 

5, е um. e v odes vs re — 2 ea 8 5 

245,000 Do. 44 % Deb. Stock .. | 100 ma 43% | 4395 | 44 96 — 98 К 4111 10 
87,850 Telegrape Construction and Maintenance . 12 20 % 15 $ 15 9 116 27 — 80 50} 28 — 23 | воо 
150,000! : 4% Ded. Bds., 1 to 1,500 Red., 1900 100 4% |4 4 % | 4 994—102) vs e ds 818 1 
699,200 | Undergd. E. R., Lon., 5% Profit Shar. 8. Nte. ..| .. | .. 5% |5% |6 41 — 49 113 М | 10 +0 

66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 b 8 i!] Nil ica 1 — Ih 2% — 1 Nil 

66,666 Do. б C.P., 80,001 to 80, 000 & 125, 001 to 141 766 5 6 Nil | Nil] .. BA— 4 16/8 — 2 Nil 
246,574 | Do. 4% Ist Mort. Deb. Stock | 100 | 4 4%14%14% 75 — 80 W f | 5 0 0 

ELECTRICITY SUPPLY COMPANIES. 
14,000 гышо (nent) Е. & P,. 1 to 14,000 5 5 o6 445 48— 63 18 — 54 .. Я bs 6 7 4 
70,000 d 43 96 lat. deb. stock .. | 100 44 % |4 98 —100 95 — 98 ха ps б 4 11 10 
90,798 | Brompton & Kens. ae Lt. Sup., Ord., 1 to 20,000 6 110 10 10 1 1 8 7— 8 ; — 1 6 5 0 
10,202 Do. 7% Cum. Pret. 5 7 1 1 1 71— 81i 1 в} es as 4 410 
836,876 | Central Electric Supply 4 % Guar. Deb. Stock 100 4 4 4 4 96 —101 98 —101 T 55 8 19 3 
50.000 ЕНЕ Стовв а дна есшен Supply T 5 8 8 ‘a 9616 5 : — 4 126 + i б 17 8 
; о. о. о. иш. Рге — — т 0 0 
80,000 Do. „City Undertaking ’’ 44 % Cum. Prf. 5 1155 Aes 4405 Hi 34 72/6 бе 5 16 9 
. 427,400 Do. do. 4% Deb. Stock Red. 100 4% T 496 14 96 — 99 97 —100 974 + 1 400 
175000! DO. r 9 5 b. Stock Red. eA 4300 ma ma d 102 —105t | 102 05 " T 5 3 
; e БИ — — 25 : 5 

70,595 | City of Londo Elec. Lighting, Ord. 40,001— 110,596 10 65 | 6 d 692516 82— 91 82— i 1 t ES 6 3 1 
40,000 Do. 6 Cum. Pref., 1 to 40,000 10 6% | 6 6% 16 1 lly 101— 11 11 108 — 1 5 11 8 
400,000! Do. 5% Db. Stk. , Scrip. (iss. at 115) all pd. - 5 % 5 % 5% 6 122 —125 122 —125 УЕ 2x 7| 414 
, 800,000 Do. 43 2nd. Db. Stk. Prov. Crte. Шр 100 44% | 44% 4% 4$ 97 —100 97 —100 we 3) PN 430 0 
| 20000 ЕА of Durham 5 Power; red ic р : i s 10 М e Ы | a : 1 : zs : 414 ] 
„000 el. .. = = z T . 52 7 
,000 | County of London Electric Lighting, Ore 1—40,000 10 4 44% 5 | 5 61— i 64— 7 6 .. — 2 7 2 10 
000 Do. do. 6 % Pref., 40 {001—60,000 10 6 16% 1% 5 6 101 — 11 10 — 10j 10 108 — B 6 11 8 
400,000! Do. do. 4 5 Deb. Stock bs do 4455 4 4 107 —11 107 —110 is Ыз es 4 110 
400,000 Do. do. 449% 2nd. Deb. Stock .. | Stock | 44% | 4496 | 44% | 4% | 96 — 96 — 99 ч 41011 
~ 80,000 ore Electric Co dns Ord. Shares .. : s : % а 1 12 1— 12 z : п 0 0 
80,000 о. Cum. Pre — — 1 $ 6 11 5 
850,000 Do. do. 44 % 1st Mort. Deb. Stk. | 100 4 ste ng Hi 76 — 81 76 — 81 a 611 1 
10,000 | Folkestone, 1 to 10,000 acd 6 % | 64% | 54% 43— | 4— 6 ae 5 4 9 
10, 000 Do. 5 95 Cum. Pref., 1 to 10,000 °з —— 5 va . 15% 5 46— 5 4J— 5 ae 418 0 
90,000 Do. 44 % 1st Deb. Stock vx RA .. | 100 4 d 4h 43 96 — 99 — 99 is 41011 
18,000 | Hove, 1 to 18,000 i2 5 ` 9 9 6 7 xd 7 és 6 8 7 
d Келип and Knightsbridge rU mig i i A " 10 а 5 ant e 05 ont е 581 
' n. = == . ae 41 8 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil | 8 4 4 1 17 11— 12 i СЯ 616 3 
70,000 Do. do, do. 6 % Pret. b 6% |6 6 6 4 4g 4 — 4) , E — À 613 4 
874,395 Do. do. 4% Ist Mort. Deb. Btk. Red. | Stock | 4 4 4 44 89 — 93 89 — 98 " » е 416 9 
200,000 Metropolitan кес PUPPI I to 100,000 . 3 5 10 10 8 if 51 bi 5} n 619 2 
76,121 Do. Cum. Pref. 1—71,106.. .. 5 |4 4 4i— 4 К .. P 4 110 
290,000! Do. 4 Ist Mort. Deben. Stock zx iN 4 4 108 —107 108 —107 á - "a 410 0 
250,0001 Do. 84 % Mort. Deben. Stock Redem. | Stock 87 — 92 87 — 92 . 2x г, 8 16 1 
250,000 | Midland Electric уоп, 44 % let Mort. Deb. | 100 44% | 4 4 s 96 — v8 95 — 98 m re 4 11 10 
87,500 | Newcastle-on-Tyne, 1 to 87,500.. si 55 5 8 8 8 8 6i— 6 61— 62 : os 5 18 6 
87, 500 Do. Pref., 1 to 87,500 is - b 5 5 5 b 5 — 5 — 53 es A 4 10 11 
10,852 | Notting Hill Electric Lighting. bu 3 ЯР 10 6 7 Th 1% 11 — 12 11 — 13 ДЕ a 650 
90,000 | Oxford, To bna тоо $a s: a 5 64 7 7 7 53— 6 54— 6 А ' 516 8 
50,000 Do. 4% Deb. Stock in 100 4 4 4 4 95 — 97 95 — 97 "n zs 436 
40,000 St. James’ and Pall Mall Electric Light, Oord. 5 |14495 [144% [124% |10 7T— 82 Ti— 8i " i. 6 18 
20,000 Do. do. 1 % Pret. 20,061 to 40,080 5 7917 719 7 6 — 7 6 — 7 se »* 6 0 0 
150,000 Do. do. 84 % Deb. Stock Red. 100 84 83 8 84 96 — 91 86 — 91 e р 8 16 1) 

12,000 | Smithfield Markets Electric Supply, Ord. . 5 4 4 4 Nil — 1 $— 14 x m Nil 
60,000 Do. do. n Deb. Stock | Stock | 4 4 4 4 71 — 15 71 — 15 > КА as 6 0 0 
65,000 | South London Electricity 9 75 а О . 5 8 4 4 8 1 2 21— 2. 42/6 40/13 + B 591 
190.000 South ме, Elec. Lt. ee a pp ss 1 7% 7%, a Pe | к — i 2 " "m 868 
7, о. | а dra s : i #5 5 17 11 
200,000 Do. do. ü 5 Ist Deb. Btk. 100 ste 43 44% ste 95 —102 —102 - , А 48 8 
80,000 | Urban Electrio Supply, Ord. .. 5 5 5 b b if 2 lj— 23 2. i ux 1110 6 
5C,000 Do. do. 5% Cum. Prof. b 5 % | 5 5 5 9% 14— 2 la— 24 : A ee 8 13 11 
200,000 Do. do. 4496 Ist Mort. Db. Btk. Red. | 100 — 143 44 44 92 — 92 — 95 i $ М 4 14 9 
110,000 Westminster Electric Supply Ord. .. T 5 ro 14 18 13 si Km 91 83 н 699 
81.279 do. 4$ % Cum . Pref. 5 5 6 5 4$ 42— 44— 5 А vx 4 Б 9 

1 5 %—Red. to 44 96 from 8184 Dec., 1906) 
* Unless otherwise stated, all shares are fully paid. 1 Quotations on Liverpool Stock Exchange, 
SSS n= == == 
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book, with an increase in the number of columns for the 
allocations; but where the engineering wages are kept 
separately, the ruling of the book will be somewhat as 


The above analysis indicates a few of the titles to which 
the expenditure is allocated in the ordinary course. 

The engineering salaries are usually paid by cheque, the 
form of the pay-sheet being similar to the above, with proper 
titles for the allocations. 

When the analysis of the traffic and engineering wages 
and salaries is indicated on sheets, these should be separately 
bound at the end of each year, a yearly summary prepared, 
and the postings made directly therefrom to the accounts 
concerned, the summary forming part of the bound book. 

Ordering of Stores.—It is the invariable practice for all 


TIN. stores and materials to be ordered from the head office 
Ост. 1 2 3 4 7 8 9 101114151617 1821 2223 24 252829 3031 upon proper requisitions furnished by the Traffic and 
£163 | Engineering Departments, all advice notes being sent to the 
162 CCC manager or engineer, as well as the invoices which are 
161 — — —— checked as for condition of goods, quantity, price additions, 
85 a КЕ 15535352355 extensions, and so on, allocated, certified and sent to the head 
office for payment. 

125 - aL, -HH —— In voices and Stores. — There are various methods of 
186 иш — — dealing with invoices and stores, one of them being for the 
155 |) --EH--H-H2-EH invoices to be handed to the storekeeper (such as relate to 
154 |||! || у him), and after being found to be in order, or after correc- 
153 H- 222222 222222 tion, they are checked with the entries which he has aa 
152 in his stores ledger from the advices and receipt of goods 
151 IE — —h ||! taken into stock, the stores being arranged and indexed 
150 PS — ТМ according to description. The issues of stores are made upon 
apts SEEXEEEESE 12 the production of authenticated and allocated requisitions, 
147 МГ ҮҮ Ej which are carefully kept, the issues being posted directly 
146 TTT TT rere a therefrom to the credit of the stores accounts to which 
145 PRE TY I TAL Е they refer. Posted to date, the difference between the debit 
144 mit MN ki and credit of each description shows the quantity and value 
143: MERREN a of stores on hand. The stores received and taken into 
142 ‚К! ДД ie stock, as well as the issues therefrom are entered, of course, 
141 EN EBEN NHAU E at cost. At the end of each month a statement is prepared 
140 Bai Eu + E from the Stores Ledger, showing what stores have been taken 
139 BERN N E into stock, and the allocated issues therefrom. The form 
138 NM N^ a — may be as below. (See Table A, page 786.) It may be 
126 ГГ ON E — added that it is desirable to bind these forms at the con- 
138 BERN 11 Ni clusion of each year, prepare a summary of the monthly 
totals and post directly from the summary to the accounts 
SB to which the vertical totals relate, the summary forming 
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accepted by, the local office are recorded in the Ticket 
Stock Book, which may be ruled as below :— 
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TABLE A. 
| TRE A.B. ErxcrRIO Tramway Co., LTD. 
Receipts, Issues, and Analysis of Stores for Month of | 19 
— D E Ы ЕОНИ Alloeation: | 
Receipts. ` Issues, | PRE Ses tte ша | P 
Repairs and maintenance. | Capital 
| 7 с wee MS ЕТ Ex PU MM BREED "NAM EG SEDIS 
| LORS hg | 3 35 e235 25 ; 
+ о А ә u z d — 8 [^] . А 
e 42 4 | а с b ч +, ov Е C- Е 2 Ф 2 
Date. B 5 mei É © 3 1 5 23 ЗЕЕ 3 äg cen. 3 ^ 
oe Particulars. 3 2 Е и. 2 b „ „ 3 | ЕЕ $5 е 8 
| E E TM „ E BS 
— — — NI Жена, ——— ͤ PTS DENS a oe НЕ ЕЦЕ es a M ea SE Mr MES — [m iil S 
' , Btock at beginning of period | | | | | 
Stores and materials taken 
into stock as per sum- | 
| mary of invoices attached | | { | 
during the period ..  ..' | | 
| Deduct total issues as per | 
Issues“ Column Я | 1 | 
| Stock at end of period | | | i | 
{ 
Periodical returns are made to the head office in some (r) Revenue account. Lighting. 
undertakings of the tickets received and issued, as Є ig Tramway. | 
follows :— (d) General revenue account, embodying the result of (с). 
e) General balance-sheet, showing the lighting and 
A.B. ELECTRIC Tramway Co., Lip. ( ) . ] 1 8 8 8 
| traction items separately. 
Ticket Return for the Month of ‚ 19 


= es a a ee ш 


J fo uus Se e: In some cases what are called working accounts are 
Particulars. ld. 2d. 3d. 44. Total. framed for the lighting and traction sections, with & general 
: E AE revenue account to which the results are transferred from 
Stock of tickets at beginning of | these working accounts, such items as administration and 
Periode.... general expenses, debenture interest, and so on, being indi- 
Tickets received during the period cated in the general revenue account only. At a more con- 
Total .. у —  — —  -- venient stage we shall have a few observations to make upon 

Tickets issued during the period... | these acconnta. 


Tickets in stock 19 m | TABLE B. 


Tae A.B. Tramway Co., тр. 


At the close of business on the last day of the financial Cost return for period af —————- ending 
year, the practice obtains in some concerns for the company’s | 
auditor or one of its officials to take the stock, which should per car-mile. 
agree, of course, with the ticket stock return subsequently | 
sent to the head office by the local office. 

Advertising.—Sometimes a substantial revenue is derived Description of Detail. „ tka 
from ticket and car advertisements. The arrangements in. n aad К | 
connection therewith, however, assume various forms. In | | p 
some cases the revenue from the ticket advertisements ів year. 
retained by the contractor who supplies the tickets, he in 
exchange making a concession in the price of the tickets gup- Traffic. 
plied. In others the advertising is carried out by the con- Salaries. 
tractor for a specified commission upon the nominal amount Wages of motor- 
of each advertisement or upon the actual amount of collection. men and conduc- 

Similarly in regard to the car advertisements. АРЦ M | 
Control of Expenditure.—It is a good practice to require Clerical and store- . 

the different departments to submit monthly statements of keepers’ wages... 

the expenditure that they are likely to incur, thus affording n _ and саг 

a control and check and enabling the management to make Tickets 

any necessary arrangements in regard to finance. Clothing... ... T 
: Where an electric tramway company generates its own Water bs 

current for the purpose of the tramway, the stores, materials, uci ee m. | 
salaries, wages and expenses in connection therewith consti- yer, c | | 
tuting “power expenses" take the place of energy pur- | 

chased, and where a tramway company, in addition to Distribution. 

providing its own current, also supplies electrical energy e : 

under an order for public and private lighting and for g rs 

power purposes, it is necessary to keep the tramway and *mepairs: Wages * This will ip- 
lighting sections distinct, the usaal course being for the tram- Stores clude overhead 
way section to charge the lighting section on the basis of e | | a tah p = е : ^ 
agreed rates or tariff for the energy supplied, the result in Repairs: Wages borea and am. 
any case being unchanged so far as the company in its Stores Aries 

entirety is concerned. In cases where a lighting company Renewals: Wages 
has obtained an order, and subsequently a tramway order, Stores | | 
the order of things is reversed : but the principle is undis- Buildings | 
turbed. To secure the distinctiveness of account keeping Repairs: Wages | | | | 
between the tramway and lighting sections of a company Stores | | | 
does not call for the exercise of any ingenuity. | | | | | — 

The object to bear in mind is that the accounts must be к. pou | | | | | шн bd a 
kept so that at the end of the financial year the following * 850 és | and electrióal 
data may be prepared readily therefrom, viz. :— | and mechani 


dministration. | | ipment -- 

(a) Capital account. -—- Total fol period. | ТЕЕ 55 

(6) Capital expenditure. Lighting. Aggregate to date E сс SS 
Е 8 Tramway. 
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The subject of costing is of the first importance, the 
technical phrase in relation to its application to tramways 
being “ terminal costs.” In electric tramway undertakings 
the preparation of the cost return is frequently elaborated to 
an extent so volaminous as to be approximate, and theoretical 
in many composite details, and consequently often misleading, 
whilst such returns are, no doubt, more criticised by those 
who least understand their compilation and object. They 
are, as a general rule, drawn on the lines of Table B, psge 
786. 

Where * generation" takes the place of purchase of 
energy," it is desirable to allocate a separate space for the 
items usually comprised under that heading, and we cannot 
do better than follow largely the arrangement in the Board 
of Trade form of Revenue Account, viz. :— 


It is a common practice to compile from the manager's 
records statistics, such as dead mileage, lost mileage, units 
per car-mile and others, some of which are of undoubted 
value, whilst others are merely for the delectation of the 
small pedantic theoretical mind. Where the company 
generates its energy, it is necessary to compile statistics 
showing, infer alia, the plant installed in Kw., units 
generated, unita used in the power station, units sent out, 
station load factor, running plant load factor, quantity of 
fuel used for every unit generated, and so on. 

For each board meeting, it is customary to prepare a state- 
ment of the current financial position of the company. 
There are various forma in use ; but the following may serve 
asan example :— 


1. Coal or other fuel. TER X.Y Z. ELECTRIC Tramway Co., Lrp. 
2. Oil, waste, water and engine- room stores. Authorised share capital.. 
3. Salaries. £ 
4, Wages. Issued share capital. 
£ 
5. Repairs and maintenance :—(a) Buildings; (^) En- FF 
gines and boilers; (c) Dynamos. exciters, &c.; (d) Other i ; 
Authorised £ 
machinery; (e) Accumulators; (/) Sundries. I ued 2 
Wages and Stores are indicated separately for each of 
the items (a) to (/) where this may be of practical 
importance. Balance at Bank as per last account £ 
Concurrently with the Cost Return, and for the same Receipts since banked— 
period, it is usual to prepare abstracts of the Receipts and £ 
Expenditure, which may take the following forms :— £ 
& 
Abstract of Expenses for the Period of Ending — 
Сеа 8 d Receipts not credited — < 
Deseription. Amount. NUN P obs 5 PN 4 
Amount. Per car-mile. к= © oe eS 
— See —!! Eu D E RP Bank Payments, 
Traffic .... Cheques not presented, as per 
Distribution last account & 
Permanent way v Cheques signed at last financial 
Buildings ... meeting £ 
Rolling stock Cheques signed since last finan- 
Administration cial meeting ... — £ 
ü ⁵ð ⁵ðù i ö Bank charges £ 
Total for period ... - ! ! Transfers to deposit o or other 
REP ЕН е ЕЕ ЕКЕН eg _ accounts е & 
Total to date Billa payable & 
ЕНН ЕНН m Deduct cheques not presented 4 
Increase for period | k ete "n Е 
ое с. Бра FVV Balance as per bank pais book P. {> =з 
— — to date... 
Decrease e. f ИТЕ _ — сы (Continued on nert paye.) 
Abstract of tragic and other receipts for the period. of ending 
| Corresponding To date of Increase. Decrcase. 
This year. To date. period of previous previous "n : 
Route. No. of PES | m ud E This yest: T ' date his year To date. 
cara a fe ʻa B ре T E б 2 ne ров x dcn. AM IAS ШЕ 
Е 8 1 „„ Б fe B Es 33 332 5 3s? 8 | Fe 
mS — 8 os — 2 7 2 * 2 RI * g Se 
JC 0 au uu 2x. eee 
ч ERE | s = E : 
Trefic receipts — | | | 
(Routes) | | | 
| | | 
Total ase s | | 
Other receipts — | | | 
Total 3i | 
Aggregate .. | " | 
| ! 
SUMMABY OF ABSTRACTS, 
| ‚ Corresponding b To date of Е Increase. | | Decrease | 
This year To date. | 1 wea. previous year. · S ee ea tele er 
* | m E This year. To date. This year. | To date. 
S E | s | | d | go! - 
4 | o | zd m чүт ш МЕСЕ Б | 2 | ss 2 | E 
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Balance as per Bank Pass-Book or above ise. АЁ 
Receipts paid to Bank as per cash 

book, but not credited by Bank at 

date of report... ; m 


Deduct cheques not presented ... £ 
Balance as per cash book ... £- 
Balance as per cash book as above ol - cx. cub 
Deduct cheques for accounts submitted to-dey for 
payment ... га ; xu -— ie TEE: 
Add amount on deposit or other accounts ie > 
l £ 
Total amount Balance 
Particulars. | authorised [Discharged.| undis- 
to date. 


charged. 


£ 
Estimated requirements, viz. : 


£ 


Estimated amount required during the ensuing period, £ 
Bills payable 


(Date) 


(To be continued.) 
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DEFECTIVE LIGHTNING CONDUCTORS. 
Bv J. H. R. 


NINETY-FIVE per cent. of the cases of faulty lightning con- 
ductors that have come under our observation have been 
due to bad earth connections. The remaining 5 per cent. 
were traceable to (а) loose rag bolts near the apex of the 
conductor, causing the collapse of the latter, to (0) im- 
perfect metallic joints about the finial rod, and to (c) 
oxidation. Not infrequently a large building is fitted with 
a solitary conductor, whilst vulnerable parts are left unpro- 
tected. Whether the number of conductors should be 
directly proportional to the magnitude of an edifice and 
what actually constitutes the danger zone of a lightning 
flash are questions that cannot be adequately treated under 
the heading of “defective lightning conductors" without 
unwarrantable digression—a mistake that will not be made. 
Exceptional combinations of circumstances call for special con- 
sideration, and hence it is desirable to have the opinion of 
someone whose theoretical knowledge has been supplemented 
by a wide experience. Within, certain limits a defective 
conductor becomes dangerous, as discharges of atmospheric 
electricity can find a path to earth through some part of the 
building offering less electrical resistance. 

Most of your readers would have supposed that all the 
difficulties before mentioned and hereafter considered must 
have been surmounted long ago, and that in regard to them 
nothing remains to be said. Seeing that standard works on 
the subject are obtainable, that lectures have been given and 
valuable papers read before various public and scientific 
institutes showing how to differentiate between good and 
bad conductors, it is certainly surprising that so many 
preventable faults continue to occur. Either the jerry con- 


tractor secures most of these jobs, or else the average client 


is reluctant at incurring the slight expense consequent upon 
a periodical test ; possibly a combination of both misfortunes 
is the correct explanation. It would appear that the public 
are supremely indifferent concerning the efficiency of their 
conductors so long as the finials point vertically towards 
heaven. Instances could be recorded where lightning con- 
ductors have been neglected throughout a period of 15 years. 
Nowadays it is considered good practice to make an inspection 
and test at least once per year. The company with which 
the writer is identified makes it a rule that all conductors 
shall be tested every six months. A report is afterwards 


CAL REVIEW. 


submitted detailing the resistance in ohms and the state of 
the weather during testing operations. A comparison can then 
be made with the previous record, an increase in the electrical 
resistance noted, and the probable development of a fault 
ascertained. 

As a rule, the technical Press gives encouragement 

‘to any writer having a story to tell, providing it is 

well told, is not too long, and is worth telling. Some 
time ago one of your contemporaries published an article 
upon a subject that need not be specified. The sentences 
were well balanced, and the composition all that could be 
desired. When, however, the author attempted to define 
a good earth," he stated tliat the copper plate should 
be buried in cinders! Suspicion was at once aroused as to 
whether that author had ever been responsible for the main- 
tenance of an installation of lightning conductors, or of 
telegraphs, or indeed of any electrical system where a low 
resistance to earth was a desideratum. If coke had been 
named in preference to cinders, comment would have been 
superfluous ; if the unconsumed pieces of arc lamp carbons 
had been recommended as being vastly superior to either, the 
advice would have been excellent, and no complaint could 
have then been urged against the article, which in other 
respects was commendable. 

Reference has been made to jerry contractors. A gentle- 
man of this class secured the contract for the protection of a 
large warehousé on the recommendation of his being a local 
man. Four main conductors of copper tape were specified, 
and the work was commenced in due course. His method 
of procedure was more interesting than convincing. Instead 
of completing one conductor at a time, all four were left in a 
partly finished state. Within 6 ft. of the ground the free 
end of each conductor was coiled up and wedged into a chase 
of the warehouse wall or other suitable aperture—there to 
remain pending the arrival of the copper plates and until a 
suitable subsoil had been decided upon. Asthis occurred in mid- 
summer when thunderstorms were prevalent, the contractor 
received peremptory orders to complete the underground 
portion forthwith, or temporarily remove the aigrette rods. 
In adopting the course last named, he did so with no good 
grace, being annoyed that anyone should presume to suggest 
something relative to his business with which he was not 
already acquainted. “ Why!” he expostulated, “I once 
fitted a conductor to a town hall, and bored holes all over the 
earth plate—a contract that gave every satisfaction.” 
„What was the object of the perforations?’ inquired a 
bystander, “ Was it to allow the lightning a means of 
escape? Certainly! he replied, with condescending 
frankness. | 

The number of faults caused through copper earth plates 
being laid in dry shallow ground is far in excess of what 
might reasonably be expected; whilst the quantity of 
oxidised conductors—terminating in putrid earthen-ware 
drains—is by no means small. Bad workmanship can never be 
condoned. Granted that it is not always an easy matter to 
find a wet earth, unless excavations are continued to an 
abnormal depth, the fact should not be lost sight of that 
difficulties are things to be overcome. More than one solu- 
tion is, of course, possible, but on several occasions an attach- 


ment of the copper tape has been made with an adjacent 


water pipe, thereby dispensing with the customary ground 
plate. Under these conditions the resistance to earth will 
rarely exceed 0:25 ohm, and our experience justifies the 
opinion that electrolytic aMion.need not be feared. Never- 
theless, in certain quarters there is still an objection to water- 
pipe attachments, and in others the reliability of such con- 
nections is thought doubtful. Was it not Descartes who 
wrote *a man can more easily burn down his own house 
than get rid of his prejudices ?" Any apprehension ought 
surely to have been dispelled after the pronounce- 
ment of Lord Kelvin on the subject. In the discussion 
following Sir Oliver Lodge's paper before the Institution of 
Electrical Engineers, his Lordship stated that ** an ordinary 
house can be made exceedingly safe by connection with the 
water pipes." ] would connect all pieces of metal to each 
other and to the earth if you can; but if you cannot (in the 
absence of water mains) connect each of them to an earth, 
then connect them to the lightning conductor, and give tt a 
good earth." Inattention to an important detail may 
render even this excellent arrangement unsatisfactory. An 
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electrical engineer who claims to have applied his system of 
protectors in ali parts of the United Kingdom, once ex- 
plained that he never made a practice of sweating the con- 
ductor to the underground pipe. All that he believed 
necessary was to wrap the metal tape two or three times 
round the water main, then bolt the loose end back to the 
conductor proper, finally smearing the whole with a coat of 
black varnish. Whether it is not the better plan to 
metallically unite the conductor and pipe by means of a lead 
pot or blow lamp may be left to the judgment of those of 
our readers sufficiently interested to consider the point 
raised. А standard specification for lightning conductors 
throughout the United States Navy has lately been issued, 
and one clause prescribes that every joint shall be ** sweated 
with solder." | 

A ridiculous method of completing a conductor was dis- 
covered a few years ago whilst staying at the residence of 
a friend. The finial’ soared proudly above the chimney pots 
in orthodox fashion. The copper rope was carefully separated 
from the-wall side by means of glass insulators resembling 
the ink wells of boyhood memory. An old cottage oven 
situate at pavement level served as a receptacle for the end 
of the conductor, and the oven door as a lid for inspectional 
purposes. As might be surmised, the oven was found dry 
and rusty, whilst the copper rope, coiled therein, was 
covered with verdigris. Inquiry elicited the news that the 
coachman was expected to fill the oven with water as, and 
when, required, but that pressure of business had led to 
the duty being overlooked. This antiquated oven was 
eventually scrapped and a copper plate, buried deep in 
damp soil, was substituted ; a plentiful supply of coke im- 
proved matters so far as conductivity was concerned. The 
glass insulators referred to were replaced by suitably shaped 
hold-fasts and a first-class repair éffected. This latter tribute 
to good workmanship is all the more willingly paid since the 
writer had no pecuniary interest in the affair whatever. 

Thefts of copper plates on completion of a contract are 
happily rare though not imaginary occurrences. Should the 
offender escape immediate detection, a periodical “ bridge "' 
test, will reveal unworthy tactics of this sort whether practiced 
by &n unscrupulous employé or equally discreditable employer. 

It will be generally conceded that in the class of faults to 
which attention has been directed there must have been a 
flagrant neglect of the principles governing the erection of 
lightning conductors; yet on no occasion was the building 
damaged by lightning. To infer from this admission that a 


building is as safe without a conductor as if one were ргс- 


vided would be distinctly wrong; and such a deduction 
could not be maintained without disregarding all that modern 
science has established on the subject. 

Rather do the foregoing incidents tend to demonatrate 
the value of conductors, notwithstanding that forgetfulness 
and other causes had led to the development of certain 
objectionable features. 


Lightning is an electric discharge, and as such it should 


act in accordance with known law. Thus, if a conductor 
fastened to a chimney stack were struck by lightning, the 
discharge would follow the metal path, and, assuming 
further that the rod, tape or rope, whether of iron or copper, 
terminated abruptly in a filthy drain any. disraptive effect 
would take place below ground instead of shattering the 
superstructure. Corroborative evidence may be recalled 
with advantage. In his lecture, delivered at the School 
of Military Engineering, Chatham (December 6th, 1906), 
Mr. Alfred Hands affirmed that electrically bad joints and 
a bad earth connection would not force the discharge to 
** go through the masonry. Bad joints would only cause 
injury to the conductor ; and à * bad' earth would probably 
result in a barrow load or sv of soil being blown up. The 
concussion due to the explosive force that blew up the 
ground might possibly crack the masonry slightly on the 
surface, but this would be the worst that would happen." 
Having dealt with that phase of our subject relating to 
buildings which escaped damage though fitted with faulty 
conductors, a concluding incident will be cited differing 
somewhat from those previonsly described, yet the cause was 
traced once more to a bad earth connection. Instructions 
were received to investigate a case of lightning conductor 
failure. As usual, there was considerable divergence 
of opinion respecting what had really happened, but 


“earth and a periodical test. 


the occupants of the premises asserted that simul- 
taneous with a thunder crash, heavy flashes of 
lightning pervaded the building—fortunately leaving the 
structural parta intact—the lightning bolt finally plunging 
into the green sward beside the entrance door. After hear- 
ing this account, an exhaustive “ bridge” test was made of 
the lightning conductor, which test gave unmistakeable 
evidence of high and variable resistance. Examination 
showed the copper rope to be free from sharp bends, and a 
close inspection revealed no trace of “side flash” effects. 
The ground was next opened out where the lightning 
“ bolt" was alleged to have plunged ; and then the source 
of the complaint became manifest. А large dry joint was 
found in the ‘conductor, which lay in a subsoil devoid of 
moisture. Every strand was badly oxidised, and the style 
of joint was crude and ineffective. Presumably the contractor 
had miscalculated the length needed, and finding that 
а joint could be made out of sight he completed the 
order in the least inconvenient way. A more charitable 
interpretation would be to assume that the conductor had been 
snapped asunder at some time during drainage excavations, 
and that a temporary re-connection had been made without 
notification of the fact. Whichever view is the more cogent, 
it is safe to conclude that a complaint would never have 
been lodged, nor would any alarm have been experienced if 
the conductor liad been continuous throughout its whole 
length. 

From the particulars furnished, support is lent to the 
theory that the lightning stroke was due to what is technic- 
ally known as “impulsive rush,” there being no time for 
the usual brush discharge to act. The thunder cloud nearest 
the building became suddenly electrified by a flash from 
higher clouds, each one discharging into the other in rapid 
succession until the conductor was struck. The peal of 
thunder coincident with the lightning (or nearly so) was 
brought about by the heating effects of the electrical 
discharge and the rapid rush of air along the track where 
rarefaction had taken place. | 

Encountering the oxidised joint below ground, the light- 
ning became disruptive at that point, disturbing a portion 
of the green sward and raising the potential of surrounding 
objects to an enormous degree. The phenomenon observed 
among the stanchions inside the building was most likely a 
result of the surging effect of the current, the action of 
which has been proved analogous to the oscillatory discharge 
of a Leyden jar—that is to say, the electricity flows back- 
wards and forwards in the circuit several times before the 
jar or condenser becomes finally discharged. 

We have tried to emphasise the importance of a good 
Too often the work of a 
predecessor in lightning conductor installations is denounced 
by а newcomer as “all wrong," while his own accom- 
plishments in the same direction are unquestionably all 
right." Such vague generalisations are out of place at the 
present stage of the art. Greater exactitude is wanted. 
Prof. Fleeming Jenkin was not far wrong in remarking, 
* [t is not sufficient to say under such and such conditions 
a current flows, or a resistance is increased. The practical 
electrician must know how much current and how much 
resistance, or he knows nothing.” | 


—————— e 


Eating Lead Pipe.— Electrical engineers and fire under- 
writers interested in the Union Stock Yards have become alarmed 
over the advent of unidentified larve, which are swarming in cer- . 
tain sections of the packing plants, and insist upon feeding on the 
lead pipe protection of electric cables. These brown, bairy little 
wrigglers, each § in. long, are moving through the “hoof” houses 
at the yard, gnawing irregular patches of lead and often cutting 
through cloth and rubber insulation, and short-circuiting the 
current. Holes 1 in. x $ in. have been cut through lead pipe 
10 in. thick. — Australasian Hardware and Machinery. 


Electro-Medical Apparatus.—A recent generous gift 
of appliances to the Royal Devon and Exeter Hospital enables that 
institution to undertake seven methods of treatment by electricity 
as follows:—Entire immersion bath with primary or secondary 
faradic current, sinusoidal or continuous current; ultra-violet light 
treatment; high-frequency current on couch or with electrodes; 
high-frequency with massage; four-celled Schnee bath, or limb 
bath for paralysis of single limbs; ionic medicinal treatment, 
cataphoresis baths; Finsen light treatment; and X-ray treatment. 
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THE PSYCHOLOGY OF THE FOLLOW-UP 
SYSTEM. 


ErEcTaICAL engineers in this country are, to certain extent, 
wakening up to the fact that advertising pays in connection with 
their undertakings. Their trouble is that they are unable from the 
limitations of their training and experience to determine in which 
direction their energies should be expended. Their literature on 
the subject is very largely a study as to the advertising methods of 
our cousins in America, and conditions in this country and that are 


very largely different. Added to this the attitude of the English ' 


engineer is unconsciously influenced by the fact that he knows 
American electrical goods to be not quite so durable and well-made 
as the besb quality of English practice, and this attitude of mental 
criticism extends to his views of American commercial methods. A 
little reasoning would show that such methods have in the past 
created the sale of American articles in the country, and, therefore, 
the salesmanship, as apart from the goods sold, is superior to that 
of the British firm. | 

It is, therefore, interesting to find in an English paper, The 
Business Man's Magazine, hints concerning advertising which directly 
apply to English practice, and it will surely be a logical step to 
take if the electrical man adapts to his own purposes methods which 
have already been tried in other branches of English trade. An 
article by W. Arthur Procter, in the above journal, sets out at con- 
siderable length the value of the follow-up system of letter writing, 
and the first proposition which the writer makes is that a traveller 
in the form of a letter is transported hundreds of miles for a modest 
sum, and if the addressee is to ba found, it is morally certain that 
the Postal authorities will find him. A man's mail will reach him 
where nothing else will. 7 ж | 

The next point is that although the usual forms of advertising 
have reached a bigh standard of excellence, the follow-up system 
can hardly be said to have reached a passable grade of excellence 
excepting in the cese of a few up-to-date commercial houses. This 
is probably because the follow-up system is only a youngster in the 
world of publicity as compared with advertising proper, and more- 
over, the value of the follow-up letter is not fully realised, inasmuch 
as there are many firms who work on the assumption that if Pr-ss 
announcements will not bring grist to the mill, nothing else will. 
Asa matterof fact, Press announcements arouse interest and curiosity, 
but it is usually the follow-up letter or circular that clinches the 
order, or brings the inquiry that ripens into an order. One has а 
better chance of obtaining a man's support by taking him out of a 
crowd and talking to him privately, than if he were addressed 
without direct reference to his individuality. 

The follow-up system was first introduced in connection with 
houses depending on orders obtained through the post, but it is 
now being tsken up by ordinary trading houses, where direct resulta 
cannot be effected, owing to the bulk of the business passing through 
the hands of retailers. In other cases the follow-up letter is used 
in conjunction with a circularising campaign where no actual Press 
publicity has been carried out. Я 

The chief thing to remember in writing such letters, is that they 
must during the whole course of a series of letters introduce 
certain lines of thought to the recipient, eventually leading to an 
acceptance of whatever proposition may bs offered. ‘The successful 
follow-up scheme will be built up with the sole aim of suggesting 
to the consumer that he does require certain applications of elec- 
tricity; such a suggestion naturally raises mental interrogation, 
and this is met by adding to the follow-up literature replies to 
those questions that are most likely to arise. The reply given 
before the question is asked always carries weight. The letters 
must be full of terse, convincing, reason why arguments. The 
writer of successful follow-up literature should be in close touch 
with the sales, should have a keen knowledge of human nature, 
and must be a good correspondent. If there is no one on the elec- 
tric supply authority's staff who combines these attributes with a 
knowledge of advertising, the best method is for the manager to 
draft a set of letters, and get an advertising specialist to polish 
them up and bring his knowledge of human nature and the neces- 
sities of the community to bear on the construction of such letters. 
The mistake should not be made of leaving the sending out of such 
letters to stenographers and post clerks, or of drafting insipid, force- 
less statements, and handing over inquiries from prospective 
customers to the ordinary correspondence staff. А special man 
should be set apart for dealiog with follow-up correspondence. 

The time elapsing between the dispatch of various communica- 
tions and the number of follow-up letters to be sent must be settled 
by the supply authority as regards its individual means, paying 
attention to the price and object of the electricity supply to which 
attention is drawn, the class of consumer dealt with and the seasons 
at which there is likely to be a special demand. The more useful 
and necessary uses of electricity can be dealt with by a short series 
of letters, while those which are in the first place luxuries, but 
which later on become comparative necessities, require a longer 
series of letters full of descriptive matter, convincing argument 
and polite persuasion. There have been instances in business 
practice where home-made follow-up campaigns, fortified by 
expensive booklets, have fallen absolutely flat owing to some little 
flaw which would have been at once detected by а specialist. If 
booklets and catalogues are to be sent out in connection with letters, 


the literature should be illustrated, the type should be large and 
the matter should be well set, terse, and to the point. If possible 
the booklet should be capable of being slipped into the poeket, as 
literature arriving by the morning's post can, if of the right size, 
be slipped into the pocket for perusal in the train, or during the 
day, whereas a larger book would be poked into a drawer and 
forgotten. | 

The letters should be оп good stationery, well printed or well 
written. No firm would send out an untidy looking traveller. The 
envelopes should be of good quality, and great care should be taken 
in dispatching them that none are sent out unstamped, or insufficiently 
or untidily sealed. The first letter would require to be in an 
envelope embossed or written with the company’s name and 
address, but the following letters should have plain enyelopes; 
printing on envelopes not only causes them to бой the waste paper 
‘basket before being opened or read, bat is likely to offend some 
enstomers who do not like their servants to know all their business, 
Have two or three sizes, patterns, or colours of envelopes so that 
the letter is not recognised before opening, and, if possible, have 
the envelope hand-written as there are still some people living who 
dislike the look of typewriting. The letter paper should always be 
in good taste; if at all coloared the tint should be very light, the 
heading should be well printed, as high-class printing or relief 
stamping always pays better in the long run. Include your name 
and address, particulars of business, branches, telephone number, 
and telegraphic address, but do not crowd so much into the head- 
ing that your prospective customers read the heading and forget the 
letter. See that the dites, names and .addresses are filled in 
accurately and neatly by typists; a letter that a prospective 
customer imagines has been written personally and individually to 
him has 50 per cent. more force than an obvious circular. Siga the 
letters yourself; rubbar stamp facsimiles are no use for signatures, 
Do not try to save a halfpenny by sending the lettera in open enve- 
lopes. It is aleo not always advisable to adhere to the same period 
of time between each letter; the second letter may be seat one 
week after the first, the third a fortnight after the second, and the 
fourth a month after the third. It is no use worrying a customer 
inc ꝛssantly for a long period, but if his interest can be aroused a 
long-distance follow-up letter may be dispatched. The limit as to 
the number of letters to be sent is fixed by the way in which the 
letters are prepared; it is the cheap careless form of dispatch which 
produces disgust, where it is desired to bring business. A well- 
designed poster, taking an analogous example, is always welcome 
and not likely to disfigure ite location, but the untidy and slovenly 
poster gives offence to refiaed taste wherever it is placed. Psycho- 
logically, seven weeks is about ample time for the series of letters 
to run. 

A useful series is that of an initial catalogue or booklet. The 
first follow-up letter should be short and of the nature of an inquiry 
as to whether the catalogue or booklet is of interest or service; if 
any other information may be afforded, and if the favour of an 
order may be expected. The second letter should contain a special 
inducement to adopt the scheme of electricity supply suggested; a 
trial installation may be offered, or anything ia the nature of a 
virtual bonus should be suggested; possibly an order form or card 
containing a few printed questions bearing on the information 
required from the consumer should be enclosed. Time is money, 
and such forms are often filled in and dispatched where a letter 
could not or would not be written. The third letter should be a 
work of art; the quality of its appearance and construction must 
not be allowed to deteriorate materially, bat rather improve upon 
the previous one. It is well worth while enclosing in this letter a 
stamped postcard or envelope for reply. The fourth letter should 
be brief and extremely pointed. Enclosed with these letters 
should be sent a series of fillers, consisting of slips of printed 
matter answering such questions as are likely to be raised by pro- 
spective consumers with reference to the scheme. A long-distance 


. follower may take the form of some catch novelty in celluloid or 


other material, as these little noveltics are often kept by reason 
of their usefulness. 

During the course of a follow-up scheme many special replies 
will be received, and these must ‘be handled carefully and dis- 
creetly ; and although they may not exactly contain an order, the 
manner in which the inquiries are answered will practically decide 
whether or not business will be done. Letter writing, more 
especially when the communications are intended to get business, 
is an art, and requires something more than a good quality of 
grammar and euphonious construction. For example, don't talk 
about yourself as a supply authority, but talk about the appli- 
cations of electricity ; work in a personal note right through the 
Scheme, giving each inquirer the idea that he is having your 
attention. 

The above hints show that there is & wide and useful field for 
originality in follow-up letters and literature, a field that has, so 
far, received very scant attention. The technical man will pro- 
bably have difficulty in framing such letters in simple and non- 
technical language, and in seeing the propositions from the 
consumer's point of view with sufticient rapidity to appreciate 
quickly objections and explain them away. In his letter ex- 
plaining his propositions it is necessary to transform himself inte 
& member of the public for a few minutes while writing, 
and it is here that central station engineers will appreciate 
the'value of specialists who combine the knowledge of the 
technical side of the question with a sufficient appreciation of the 
point of view of the general public. In this country the science of 
technical publicity has not reached quite the same stage as it has in 
America, but there are one or two institutions which have 
taken up this question very thorougaly, and which are able to give 
to the central station man the right kind of follow-up literature 
for the pushing of electricity supply. í 
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THE ELECTRO-TECHNICAL INDUSTRY 
IN PERU.* 


By EMILE GUARINI. 


Iw addition to the excellent remedies recommended for special 
cates, but purely palliative from a general point of view (at least 
in the writer's opinion), there is one which will contribute power- 
fully to relieving tbe industry of Peru. This country, in place of 
coal, possesses & source of power in its waterfalls which the modern 
engineer can utilise profitably in many cases by transforming it 
into electricity. 

The most important American and European hydro-electric 
stations have been constructed during the last 20 years, as it was 
about 1890 that active interest was shown first in the utilisation of 
these resources, which Cavour imaginatively christened “white 
coal.” In 1883 Fontaine, at the Vienna Exposition, demonstrated 
the practicability of electrical transmission of energy. In 1886 
Depres showed the possibility of utilising advantageously water 
powers by means of electricity. The following years witnessed 
many tentative attempts, and finally, the most audacious of all, 
that at Niagara in 1895 The creation of this particular station had 
important economic consequences throughout the surrounding 
region, and even elsewhere. It decided engineers and investors to 
exploit waterfalls. Its beneficent influence has been felt in many 
countries. It led to the creation of new factories, and it influenced 
. the development of new manufacturing processes and inspired 
important industrial discoveries. 

At the present time the hydro-electric stations are still rather 
ecarce in South America, particularly in Peru, as there are but few 
locations and villages which possess installations of this character. 
Steam-driven electric stations are also few in number. 

A short time ago I called attention to this fact, after my return 
from a trip in the southern part of the country, at which time I 
submitted the first report on the condition of the electrical 
industries of Peru. Electric railways have been increasing since 
1904. Many lines, those from Lima to Callao, and in the seaside 
resorts in the neighbourhood of the capital, are at the present time 
in full operation. The electric line from Lima to Chorrillos has 
met with such favour that the steam line connecting these places is 
to-day almost abandoned. It is also probable that the fares will be 
reduced shortly, and another company has decided to construct 
& second railroad following the same general course, work being 
begun on this during the present year. 

At Lima itself the street lines still employ horses, but the streat 
railway company has come to an arrangement with the city autho- 
rities, by means of which it will adopt electric traction over its 
whole system. In the next two years the city system, increased by 
three miles, will be converted to electricity. Santa Rose, Huacho 
and Chiclaya are other towns which possess electric railway 
systems. 

For supplying the light and power systems Lima possesses an 
installation which is probably the most remarkable in South 
America. This consiste of two hydro-electric stations and one 
steam station held as a reserve. The first hydraulic station is 
established at the foot of the Andes and is known as the Chosica 
station. This utilises a fall of 150 ft, with a flow of 1,750 cb. ft. a 
second. The second station is at Lima, and uses a fall of 81 ft. 

Chosica station is 25 miles from Lima, and uses water derived 
by means of a concrete conduit 650 ft. above the station. This 
draws water from a canal 10 ft. deep and 25 ft. wide, which 
terminates in a settling basin, where sand and gravel is deposited. 
The fall drives three generating groups, each of which consists of 
& Pelton wheel, 63 ft. in diameter, driving au alternator, which 
delivers current at 3,300 volte. There are also two exciter groups, 
This current is transmitted at 33,500 volts by means of a line con- 
sisting of two circuits of copper, arranged in triangle, on white 
cedar poles, the height of which is about 30 ft. 

The second station is fed from a reservoir with a capacity of 
190,000 cb. ft., by means of a pipe 1,800 ft. long and 34 in. in 
diameter. 

These two stations supply current to two sub-stations, located 
respectively at Muraflores and La Legua, for operating the inter- 
urban railway system. 

At Arequipa the electric generators, supplying a current mainly 
for lighting, are driven by water-wheels, which receive water from 
the Chile River under a head of 80 ft., by means of a canal 4,200 ft. 
long. The mean flow of water is about 140 cb. ft. a second, cor- 
responding to a total power of 1,413 н.р., and an effective output of 
1,060 ир. at the turbine shafts. 

The station, which is operated by the Sociedad Electrica, is located 
at Charcana, about 74 miles from Arequipa. This contains two 
turbine-driven alternators, each rated at 248 E. P., consisting of a 
turbine using 30 cb. ft. of water a second, connected to a monophase 
generator giving alternating current at 5,400 volts, 60 cycles a 
second. A third group, rated at 548 н.р., produces three-phase 
current at the same voltage and frequency, and supplies the power 
system during the daytime, and at night is used for assisting the 
lighting generators. The total output of the station is about 
1,000 B. P., corresponding to 756 Kw., which is transmitted to the 
sub-station of Arequipa by a line 400 ft. long, consisting of eight 
bare wires. 

The fall of potential in the line is relatively large, as allowing for 
loss in transformation and distribution, the efficiency of which is 
80 per cent., the total efficiency of the system is only 60 per cent. 


— 
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On the whole, these results may be considered satisfactory, and this 
hydro-electric station is certainly, побег present conditions, one of 
the best in the country. 

In the Tambo Valley M. Lira owns & modest electric station 
driven by a water-wheel, which furnishes light for the factory 
buildings during the working hours, supplementing in this way the 
steam engines. 

By moving the Arequipa station about 1,200 ft., and constructing 
а new canal for conducting the water, it would bs easy to secure 
from the Chile River 4,000 н.р. at least, whith would be of great 
valoe for lighting the neighbourhood, for operating railways, for 
furnishing motive power over a large territory, &c. The fall 
which could thus be utilised is about 300 ft. instead of 75 ft., as at 
present. u 

In another part of the Tambo Valley there is hydraulic power 
sufficient for lighting and supplying power, which might be 
utilised at slight cost by means of wooden water-wheels con- 
structed on the spot. Such a system would be advantageous for 
that section, since labour is unskilled and transportation facilities 
are few. 

In the factory, as well as in the field, electricity is very valuable 
in every way, both from the point of view of doing work, as well 
as hygienically. Without great expense it could be applied for 
heating boilers by the induction method, thus utilising old steam 
equipment. 22 

MM. Romana and Lira have at the present time several miles of 
distributing system for agricultural work and other purposes. The 
author is fully persuaded that in this way the effect will be to 
reduce the price of labour by 10 per cent. This has been the result 
of the work of the two gentlemen just mentioned, who by seizing a 
favourable opportunity for re-equipping their factory were able to 
extend the system considerably. 

At Mollendo the supply of potable water feeding that locality 
constitutes, according to E. Reclus, one of the most remarkable 
hydraulic works on that side of the valley. This might be used as 
well for driving turbines. Bustamente y Barreda, an engineer, has 
suggested a number of modifications for utilising this system. The 
canal consists of a pipe 7 in. in diameter and 86 miles long. The 
fall along the pipe is 7,000 ft., and the speed of flow about 23 ft. a 
s3cond, the output being 54 gallons a second. By installing a tur- 
bine at the lower end of this pipe, it would be possible then to: 
obtain about 425 n.r. giving, with an ordinary turbine, about 
320 H.P.; but this plan is impossible because the pipe is incapable 
of resisting the pressure which would thus be brought to bear. 
In fact, it is cut into sections by a number of intermediate 
basins, so that the fall could be economically utilised with the pre- 
sent apparatus. The most simple solution would be to construct, 
at Mollendo, a second reservoir forming a storage basin with a 
capacity of 3,200 cb. ft. The discharge from this reservoir could 
be utilised for driving a turbine for the six hours of lighting. 
The height of fall thus created would be about 600 ft. The output 
being quadraple, if the water be utilised during six hours instead 
of 24, this world make 476 н.р. available, theoretically. 

A hydraulic accumulator instead of storage batteries is indis- 
pensable if the plant is to be operated under the conditions sug- 
gested. This system is advantageous, aud it is to be presumed that 
it will be frequently adopted in Peru. 


Фра. а. › mm 


The Lighting of L. C. C. Schools.— The Education Com- 
mittee of the L. C. C. reported at last week's mesting that they had 
for some time past had under consideration the relative merits of 
gas and electric lighting in schools. Gas lighting by means of 
plain burners had been practically superseded by the introduction 
of incandescent mantles, which had been found preferable from the 
points of view of economy and efficiency. The prineipal endeavour 
of the Committee had, therefore, been to obtain an accurate com- 
parison of the merits of incandescent gas and electric lighting. As 
far as hygiene and general efficiency were concerned, electricity 
possessed many advantages o:er gas, bat from comparative tables 
which the Committee had had before them, it would appear that 
the cost of maintenance was about 50 per cent. higher. The Com- 
mittee were, however, informed that the present type of incan- 
descent electric lamp was likely to be superseded in the near future 
by metallic filament lamps, which would effect a great saving in 
the consumption of current, and might render electricity a cheaper 
illuminant than gas. 


A Heavy Death Roll.—The New York City public 


Service Commission bas compiled а table of accidents taking place 
on the surface, elevated and subway lines of the city, for the month 
of September, as made up from the reports which, under the new 
law, all companies operating under its jurisdiction, are obliged to 
submit. Fifty-six persons were killed and 208 seriously injured. 
Of casualties of all kiads there appear to have been no fewer than 
4,906, but this was smaller than in August.—Electrical World. 


Eiffel Tower Time.—According to the Elertrical 
World, the Eiffel Tower has been utilised for public time service ; 
a set of electric numerals, changing every minute, has been installed 
high up on the tower, and tells the time at night not only to all 
Paris, but far bsyond the city limits. Unfortunately, such an 
indicator cannot be made visible at an equal distance in tbe day- 
time. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


59414. “Improvements in electric arc lgmps." H. Brevis ard A. E. Акоогр, 
(Date applied for under Rule 5 of the Patents Rules, 1965, April 5th, 1907.) 
October 21st. 


23.152. Portable fire alarm (electric)... G. Т. Simmons. October 21st. 


98,161. ‘Improvements in or relating to plating vats for rims and the 
like." W. Pears апа W. J. BrrLin, October 21st. 


98,159. *''Imprevements іп and relating to src lamps." D. Timar and 
К. von Drroer. (Date spplied for under Patents Act, 1901, September 4th, 
1907, being date of application in Germany.) October 21st. (Complete.) 


29,906. ''Improved hanger for the overbead wires of electric cars." D. Amos 
and A. M. CARROLL. October 21st. 


98,215. “Electric arc lamp."  Drevrs 8E BTCR-BCGExLANMPEN-GrS. m. b. H. 
(Date epplied for under Patents Act, 1901, October 20th, 1906, being date of 
application in Germany.) October 21st. (Complete.) 


23,216. Improved means in connection with electric circuits, for altering 
the difference of potential of two points of a circuit between which a practically 
constant current has to flow."  FFLTEN & Gun LEAUME LAHMEYFR-WERKE- 
AcT.GEs. (Date applied for under Patents Act, 1901, October 19th, 1906, being 
date of application in Germany.) October 2166. (Ccmplete.) 

28.224. Improved means for obtaining motive power for single-phase cir- 
cuits.” V. A. Fynn. October 21st. 


28,225. ‘‘Improvements in and relating to arc En D. Timar and K. vox 
DREGER. (Date applied for under Patents Act, 1901, September 6th, 1907, 
being date of application in Germany.) October 21st. (Complete.) - « Р 


——— 


28,230. ‘‘Improvements in devices for controlling electric circuits.“ 
Вазтікн THosFon-Hcust¢n Co., Ltp.) Geneial E'ectric Co., United States. 
October 21st. 


28,281. ''Improvements in adjuncts for aluminium cell lightning arresters.“ 
British Тномғон. Носвтом Co. Lrp. (General Electric Co., United States.) 
October 21st. 


28,239. ''Improvements relatirg to electric switches.” 
October $1st. (Complete.) 


23,273. ‘Improvements in electric insulating materials." J. HARGREAVSS. 
October 22nd. 


28,260. ''Improvements іп and relating to the protection of electric circuits.” 
C. C. GARRARD and FERRANTI, Lr. October 22nd. 


28,290. ''Improvements in or relating to ignition devices." F. J. LUKE. 
October 22nd. 


23,294. “Improved contact for the trembler or vibrator and adjusting screw 
of inducticn coil& and the like.“ А. E. LAMXIN and E. T. CRO TS. October9292nd. 


B., 503. “Improvements in elcctric lifts. C. G. MAJOR, E. C. STEVENS and 
P. H. STEVENS. tober 22nd. 


28,311. “ Electro- mechanical means for controlling belt gearing. W. E. CLARK. 
October 22nd. 


28,818. Improvements in magnet inductors furnished with pole armatures." 
- HARTMANN & BRAUN Ak&T.-GEkS. (Date applied for under Patents Act, 1901, 
October 24th, 1906, being date of application in Germany.) October 22nd. 
(Com plete.) 


. 93,829. “Improvements in means for causing an electrio current of variable 

direction to flow always in one direction only." FELTEN & GvUILLEACME 
LAHMEYER-WEnák AkT.GEks. (Date applied for under Patents Act, 1901, 
October 22nd, 1906, being date of application in Germany.) October 22nd. 
(Complete.) 


28,851. “Improvements in electric search.lights." GRBRUDER SIEMENS AND 
Co. (Date applied for under Patents Act, 1901, November 6th, 1906, being date of 
application in Germany.) October 22nd. (Complete.) 

28,353. “Improvements in protective devices for electric conductors and 
systems." British Т'номвох-Ноцивток Co., тр. (General Electric Co., United 
States.) October 22nd. 


98,858. ''Improvement in enclosed arc lamps." C. PkTITJEAN. 


C. N. BERGMANN. 


October 


1 "Improvements in cab'e relays." I. Kitsee. October 23rd. (Com- 
plete.) - 

28,401. “Improvements in or relating to protective devices against infection 
for telephonic or the like apparatus A. Pick and S. Picx. October 28rd. 


28,416. “ Improvements in electrically-controlled pendulums C. Ferry. 
(Date applied for under Patents Act, 1901, March Ist, 1907, being date of 
application in France.) October 23rd. (Complete.) 


29, 4118. Turn-down device for low voltage incandescent lamps." Н. W. 
TURN ER. Octoter 23га. 


23,429. “Improvements in and relating to e!ectrodes for electric arc lamps." 
E. R. бвоте and Tur. FosrER Arc Lame AND ExoiINEERING Co, Lrp. October 
28rd. (Complete.) 


23,482. '' Improvements in or relating to alternating electric current dis- 
tributing systems." G. Berry. October Mrd. 


28.485. ''Improvements relating to electric incandescent lamps." A. D. 
WILLIAMSON. October 28rd. ` 


23,440. “ Improved electric switch.” J. W. Ewart and W. Sra. October 


28, 441. Improved electrical sound intensifier.” A. Von NJKIFOROFF. 
October 28rd. 


28.448. Improvements іп a'ternating-current commutating electric 
machines.” ALLGF MEINE ELEKTRICITATS Ges. (Date applied for under Patents 
Aot, 1901, October 24th, 10 6, being date of application in Germany) October 
28rd. (Complete.) 


28,449. "Improvements in electric switches or circuit-breakers." BRITISH 
THoxsoN-HousTroN Co., Ltp. (General Electric Co., United States.) 
October 23rd. 


23,458. “Improvements in and relating to prepayment electric meters." 
E. ScHATTNER and R. AMBERTON. October 23rd. 


23,456. Timing the spark of magnetos and the like.“ 
October 24th. 


23,497. ‘‘Spring support for an electric motor arranged on the axle of a 
vehicle." Siratens-SCHUCKERTWERKE G. m. b. H. (Date applied for under 
Patents Act, 1901, October 25th, 1906, being date of application in Germany.) 
October 2ith. (Complete.) 


28,500. “Galvanic sock." J. V. 
(Complete.) 


23,506. ‘Mechanical and electrical revolving advertising lamp." C. W. 
FREEMAN. October 24th. 


23,520. ''Improvements in and relating to the control of electric motors." 
British THOMsON-Houston Co., Lap. (Allgemeine Elektricituts Ges., 
Germany.) October: 4th. 


23,531. Improvements in and relating to apparatus for the production of 
vibrations," J. Asrrom and 8, Newman, October 24th. (Complete.) 


23,544. '' Precess of using electricity inthe malting or the manufacture or 
the making of barley or other grain into melt. and in the brewing of ales, beers, 
stouts, or porters from malt hops, grain or sugar (or any other substance) in any 
form or manner whatsoever.” B. Comge. October 25th. 


B. GRIFFIN. 


Danis and F. KENNEDY. October 21th. 


23,554. “Improvements in or connected with electric cables.“ J. N. D. 
Bite ESS. October 97 rh. 


23,5602. “Improv vents in ceiling roses used in connection with electric 
lamps.” P. Т. БАА, October 25th. 


W. 5868. Automatic electric signalling deviee for electric tramwegs and 
railways.” Н. Brown. October 26tb. 


23,585. ‘‘ Method of producing electric illuminating bodies by causing raw 
metallic threads to become incandescent by means of the electric current.” 


"GrvHLAMPENwERK ANKER G. m. b. H. (Date applied for under Patente Act, 


1901, May 2nd, 1907, being date of application in Germany.) October 25th. 
(Complete.) 


23,586. “ Galvanic element and method of manufacturing the same.” 8. A. 
Wemax. (Date applied for under Patents Act, 1901, October 27th, 1906, being 
date of application in Sweden). October 25th. (Complete.) 


23,603. “ Improvements іп or relating to electro-magnetie winding gear for 
clocks or the like." A. J. BovLT. (Normal-Zeit G. m. H., Germany.) October 
25th. (Complete.) 


28,609. “ Improvemente in electric signalling systems." Н. E. Lake. 
(Internations! Telemeter Co., United States.) October 25th. (Complete.) 


23,618. '*Apparatus for connecting conducting and other wires. A. FODOR. 
October 25th. Complete.) 


28,641. ‘‘ Improvements іп or relating to electric light pendants.“ Н. W. 
HANWELL. October 25th. (Complete.) 


23,647. ‘*The harnessing of electrical and thermal sources of en for the 
cultivation of organic vegetable matter." B. Н. Tuwarre. October 26th. 


23,681. ** aay ene in electric contact or connecting plugs." W. P. 
STEINTHAL and L. J&ssor. October 26th. (Complete) 


23,707. “ Improvements in and relating to the control of alternating electric 
current motors." British THomson-Hovuston Co., LTD. (General Electric Co., 
United States.) October 26th. 


23,708. ‘Improvements in and relating to the control of alternating current 
electric motors," BRITISH Тномвом-Носвтом Co., LTD. (General Electric Co., 
United States.) 


28, 709. Improve ments in dynamo.electric machines." L. E. UNDERWOOD 
and C. P. 8мтн. (Date applied for under Patents Act, 1901, October 27th, 
1906, being date of application in United States.) October 26th. (Complete.) 


23,710. “ Improvements in dynamo.electric machines." H. G. RxisT. (Date 
applied for under Patents Act, 1901. October 26th, 1906, being date of appli- 
cation in United States.) October 96th. (Complete.) 


28,711. '' Improvements in the manufacture of electric conductors of refrac- 
tory metal applicable gore especially for use as incandescing bodies in electric 
lamps and other apparatus." BRITISH Тномвом-Носвток Co., тр. (General 
Electric Co., United States.) October 96th. 
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TELEPHONIC EXCHANGE SwiTcHBOARDS, E. A. Graham. 14,804. June th. 


REFRacTORY CONDUCTORS FOR USE IN ELECTRIC LAMPS, FURNACES OR OTHER 
APPARATUS. British Thomson-Houston Co. (General Electric Co., United 
States.) 19,398. August 30th. 

INSULATING COMPOSITION FOR USE ля A FILLING MATERIAL WITHIN 'TROUGHS AND 
OTHER CONDUITS CONTAINING EI. aornic CABLES. J. Johpson and J. Titley. 
21.290. reptember th. i 

MANUFACTURE or ELECTRIC ConnucTors оғ REFRACTORY METAL. APPLICABLE 
MORE ESPECIALLY FOR USE AS INCANDERCING BODIES IN ELECTRIC LAMPS AND 
OTHER APPARATUR. British Thomson-Houston Co. (General Electric Co, 
United States.) 21.505. September 28th. 

MANUFACTURE OF ELECTRIC Coxpucroxs oF REFRACTORY METALS. British 
Thomson.Houston Co. (General Electric Co., United States.) 21,509. 
September 28th. 

ELECTRODES For ELECTRIC Arc LAMPS, AND METHODS or MAKING THE SAME. 
British Thomson-Houston Co. (General Electric Co., United States). 
21.510. September 25th. E 

Frrrixas ror ELECTRICAL Conpuita. J. W. Brooks and H. E. Read. 21,604. 
October Ist. 


RECEIVING DEVICES FoR ELECTRIC TELEGRAPHS. I. Kitsee. 21,693. October 1st. 

TELEPHONIC STORE-SERVICH AND CRFDIT-CHECKING APPARATUS. National Cash 
d Co. (National Cash Register Co., United States.) 21,872. Octo- 
er ord, 

Party-LinE TELEPHONE Systema. Select Te'ephone Manufacturing Co. and 
W. M. Bruce, Jun. 22,113. October 6th. | 

ELECTRIC MoroR CONTROLLING APPARATUS. Е. Krizek. 22,217. October &th. 

ConTACT-BREAKING APPLIANCES USED IN ELECTRIC IGNITION APPARATUS OF 


INTERNAL ComMBUSTION Motors. Austin Motor Co. and H. Austin. 22,944. 
October 17th. i 


IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. E. Gosset, G. Tanner 
and R. T. Deane. 24,291. October 81st. 

ELECTRIC BELLS. H. Bevis and A. E. Mitchell. 94,727. November 5th. 

TERMINAL CONNECTIONS FOR ELEctTRIC Сохосстовв. G. E. Osmond. 26,663. 
November 28rd. 


METHOD OF AND MEANS For EFFECTING [IGNITION IN INTERNAL COMBUSTION 
Motors. W. A. Trier. 28,446. December 1th. 


1907. 


PHOTOMETER Fon Testing THE Luminous Power or ELEOTRIC Lamps. G. 
Bartels. 13,062. June 6th. | 

ELkcorRIC Нахр Lamps. A. Loeb) and the British Ever-Ready Electrical Co. 
17,067. July 25th. 

CONTROLLERS FOR THE TROLLEY PoLEs or Exectric Cars. A. J. Edwards. 458. 
January 7th. 

Liguip ELECTRICAL CoNTROLLERS. H. Richardson, C. E. Cooke and South 
Durham Steel & Iron Co. 610. January 10th. 

ARRANGEMENT FOR INDICATING AND RECORDING PERMANENTLY THR MAXIMUM 
DEMAND FOR ELECTRICAL EXKRGY ON ANY Circuit. W. W. Lackie and D. J. 
Steele. 2,551. February Ist. 

TROUGHING ок CONDUIT FoR UNDERGROUND ELECTRICAL Conpucrors. A. E. Н. 
Dussek and A. 8. Dussek. 4,499. February 23rd. 

METHOD ror PRODUCING UNDAMPED ELECTRIC OSCILLATIONS BY MEANS OF THE 
FLAME Акс PRODUCED BY ELECTRIC Акс LAMPS OR THE LIKE. W. P. Thomp- 
son. Ges. für drahtlose Telegraphie.) 7,815. April 3rd. 

WIRELESS TrLEGRAPHY. I. J. Murgas. 9,726. April 26th. 

INTERRUPTER FOR MaoNETO-Erkcrutc IGNITION APPARATUS. G. A. ше 
and Е. Helmle, trading as the firm of Unterberg & Helmle. 10,136. May 
Ist. (Date applied for under International Convention, August llth, 1906.) 

ELECTRICAL Coytacts. J. H. Robertson and J. C. Klatzl. 10,514. Мау 6th. 

TELEPHONE TRANSMITTERS. S. С, Houghton. 10,537. May 6th. 

ELECTRO-MAGNETIC BRAKES FOR RAILWAY AND OTHER VEHICLES. R. E 
10,709. Мау 8th. (Date applied tor under International Convention, May 
1*th, 1906.) 
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BARE-WIRE TRANSMISSION ТО. 
PRIVATE HOUSES. 


A VERY interesting discussion is at present taking place in 
our American contemporary Electrocraft, which is the organ 


of the National Electrical Inspectors’ Association, upon the 


advisability of adopting all-porcelain in place of the 
usual brass-protected porcelain sockets for lamp-holders. 
The problem is to a large extent peculiar to America, for two 
reasons, the first being that the Edison screw-socket lamp is 
the one almost entirely adopted, and the second that 
American practice permits of high-pressure overhead lines 
entering a building, current being often supplied on the 
alternating system, and converted to low-pressure supply on 
the premises by means of a transformer. The con- 
ditions thus established are the possibility of a swinging con- 
tact being made between high and low-pressure wires, such 
contact being so slight that fuses have not time to melt, 
but quite sufficient for anyone who is at the time in touch 
with an unearthed pole of the secondary supply to receive a 
violent and very possibly a fatal shock. The extreme likelihood 
of such an occurrence is rendered apparent when it is 
remembered that it is by no means the universal practice for 
American electricity supply companies to earth one pole of 
their secondary circuits. Indeed, we find in the corres- 
pondence considered such a laudatory patagraph as the 
following :—'* I might state that the lighting company of 
Montreal is doing a great thing for the Montreal citizens ; 
that is, the grounding of all transformer secondaries. 
Doing this, you no doubt know, to a great extent prevents 
many accidents or loss of life, should the primary wires get 
crossed with secondary by some cause or other, throwing the 
high voltage on the house wires or fittings.” 

The screw-socket system is peculiarly adapted for the 
bestowal of shocks upon unwary persons handling lamps or 
lamp-holders, and this should be remembered by everyone 
handling electric signs or other apparatus involving lamp 
devices imported from America. The outer screwed surface 
of the Edison lamp constitutes part of the conducting circuit. 
In some makes of this lamp, the brass butt projects 
beyond the socket from 1 to 24 threads of the screw, 
and this is quite enough contact surface to give the fingers 
of any person handling the lamp a bad shock. One writer, 
representing the Rocky Mountain Fire Underwriters’ Associa- 


tion, states that personal inquiry and observation have 


given the writer knowledge of two cases of death from 
persons coming into circuits of more or less voltage while 


. handling key sockets, and 14 violent injuries from the same 


cause have appeared in this district within the month. This 
ig known as an exceptionally dry district." Ніз conclusions 
are that, if the lamp base is properly designed and the line 
earthed, the cord properly knotted or otherwise protected 
from steam, and the cord tips soldered in the socket, danger to 
human life is practically removed. 
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Other remedies suggested in the correspondence are 
making the shell of the socket lining longer, using chain pulls 
with insulating links, using reinforced cord for all pendant 
lights, and dispensing with porcelain shell sockets over 
specially inflammable stuff or where exposed to flyings of 
combustible material. It is interesting to ascertain how the 
question indirectly affects this country. In the first place, 
extreme care in the construction of overhead high-pressure 
transmission lines is evidently necessary. Next, we may be 
thankful that the bayonet-socket fitting is in extended use 
in this country, and as little divergence from this type as 
possible should be made. Thirdly, switches introduced into 
lamp-holders are not an unmixed blessing. And, fourthly, 
exposed porcelain insulating material is, as we are well aware, 
extremely liable to injury owing to rough usage, and when 
chipped and cracked constitutes a grave source of danger. 


* 


So much is heard of peat in Ireland, 

E 5 that one is apt to overlook the fact that 
Sane other lands аге supplied with many times 

the area. An account appears in Power of the manufacture 
of peat fuel in Michigan, where a company owning 186 
acres of bog land, averaging 10 ft. in deptb, estimates the 
contents to be 2,000,000 tons of raw material. This, at 
10 per cent. of dry stuff, should yield 200,000 tons of fuel. 
The German wet process is employed, but it is carried out 
mechanically as far as possible, the material being excavated 
by dredging, exactly as was recommended fruitlessly by 
Mr. W. H. Booth to the Irish Government five years ago. 
Such a method abolishes the cost of draining, and this is 
important. A dipper dredge is used, the dipper working 
upwards in the bog, and holding 3 cb. yard. The material is 
dumped into scows, and these are towed to a wharf, where it is 


removed by an elevator to a second-floor grinding mill, 


followed by a cutter with 70 blades working in & cylinder 
fitted with spiral blades. "The cut stuff is then kneaded 
and pushed into a compression chamber, which exudes it in 
4 in. x 12 in. strands at the rate uf 34 ft. per minute. 
These are cut into 4 in. x 4 in. sections, cross-cut into 
blocks and carried forward to a drying chamber. 

The finished material is said to contain 16'7 per cent. of 
moisture, 55:3 of volatile matter, 20:5 of fossil carbon and 
7°5 of ash. The calorific value is 10,601 B.TH.U. per lb. 
It can be burned under boilers in ordinary grates. It is 
found that a ton of the fuel can be sold for 12s. at a 
profit. 

It is added that in the case of one peat factory, over 
£50,000 was spent in finding out that an economical fuel 
could not be made by artificial drying and hydraulic pres- 
sure. Another firm sent a representative to Europe, and 
became enamoured of a “ so-called electrical process," and it 
cost the Americans over £30,000 to learn what they might 
have learned by reading our comments on the electrical pro- 
cess at the time when this was being boomed. Nearly half a 
million tons of peat fuel are used annually on the Prussian 
railways, and the Ozar of Russia is said to draw nearly 
£200,000 annually from rentals of peat bogs. 


A VERY interesting address was delivered 

(Ве New by Prof. T. W. Richards a short time ago 
Chemistry. in the Royal Friedrich Wilhelm Univer- 
sity, of Berlin, upon the importance of 

purely physical processes in the study of chemistry. The 
lecture in question was the first of a series dealing with the 
theory and practice of exact physico-chemical measurement. 
Prof. Richards began his speech by asking why such a study 
as sculpture reached its highest point of perfection more 
than 2,000 years ago, whereas, in spite of the labours of the 
alchemiste, chemistry, as understood at the present day, has 
only been in existence for some 150 years. In striving to 
answer this question, the author discussed the various 
attributes of mind necessary in the equipment of a 


chemist or man of science generally. The first attribute 
he considered to be imagination, for lacking it, a man saw 
only that which he was told to see. The kind of imagina- 


tion needed by а man of science was not necessarily different 


from that possessed by the artist. Leonardo da Vinci was 
equally eminent as a geologist and engineer, and as an artist 
and poet. Goethe was one of the greatest poeta of all time, 
and made notable contributions to the science of his day. 
Helmholtz was as great a lover of music as he was a student 
of its theoretical basis. Charles Darwin, the popular instance 
to the contrary, probably only lost his sympathy with 
literary and artistic matters through prolonged bad health. 
Faraday without imagination would not have made his dis- 
cover ies, but without common sense he would have ended in- а 
madhouse. Thus common sense, or good judgment, was the 
second attribute of mind in a man of science. ‘These’ two 
attributes, however, were possessed by many of the ancients ; 
yet they made but little progress, for they lacked a third 
attribute, viz., the power of accurate observation and of 
making well-planned experiments. Even these three mental 
characteristics were not sufficient to ensure the development 
of chemistry, for the leading alchemists who exhibited the 
necessary type of brain had them, but still lacked the 
mathematical sense, the power of measurement, of accurately 
evaluating the numerical relationships of things. Without 
measurement, chemistry was a purely qualitative observa- 
tional study, penetrating but superficially into the hidden' 
world. Even in Kant's day the failure of investigators to 
weigh and to measure caused him to exclude chemistry from 
the list of true sciences. P 
Having thus developed his argument that oonstant 
measurement was the prime essential for the growth of 
chemistry as an accurate science, Prof. Richards went on to 


say that the processes of measurement necessarily adopted 


were almost purely physical. This was not surprising, for, 
of our five traditional senses, only taste and smell were 
chemical in action. The balance, the voltameter, the 
spectroscope, the methods employed in studying radio- 
activity, were essentially dependent on physics. Henee, what 


was needed to assure a continued acceleration in our know- 


ledge of chemistry was more measurement—not indiscriminate 
measurement, but measurement of those relationships which 
were termed physico-chemical constants. On studying the 
work that had already been done in this direction, the 
observer could not but: be struck with the comparative want 
of precision shown.by the constants ascertained. It was 
possible to weigh a thing with an error not exceeding опе 
part in ten million. The length of the year was probably 
known to within one part in one hundred million. In 
chemistry, few results were to be relied upon to within one 
part in five hundred, and some figures probably exhibited 
errors of one per cent. Seeing that the error in numerous 
chemical determinations was one hundred thousand times as 
great ав the error involved in a weighing operation, one 
could not help wondering whether the supposed constants of 
physical chemistry might not be variable within small limits. 
If they varied, the variation must be by law, and the cause 
was to seek. Doubtless much ef our uncertainty regarding 
many numerical data in physical chemistry was due not to 
any inherent variableness in the constants, nor to defects in 
the physico-chemical methods of measuring them, but rather 
to the superposition of other non-essential phenomena upon 
the fundamental one it was desired to measure; and an 
investigator's success depended upon his skill in eliminating 
from his work the effect of those incidental phenomena. 
Whether variable or not, the constants needed verification, 
for it was useless to erect structures of theory upon founda- 
‘tions of doubtful accuracy. If, to give an example, the 
atomic weights of the metals were not known more accurately 
than to one per cent. of their true value, the periodic law 
might be, in its present form; nothing but a vague con- 
clusion. | ) 
Prof. Richards devoted the closing passages of his 
address to a refutation of the supposed objection that it 
might be a waste of time merely to add another certain 
decimal place to a colleetion of dry figures when so many 
burning practical problems demanded speedy solution outside 
the laboratory. When attempting to convince the so-called 
practical man that investigations in the domain of pure 


Vol. 61. No. 1,564, Novempze 18, 1907.) THE ELECTRICAL REVIEW. 


795 


science were advantageous, it was necessary to remember 
that chemistry was not simply one of the best methods of 
studying the philosophy of Nature, but was also an indis- 
pensable factor in obtaining and preparing most of the 
material comforts of modern life.  Liebig and Soubeiran 
little thought of the priceless boon they conferred on 


suffering humanity when they discovered chloroform ;- 


Faraday, studying wires and magnets, never dreamed of the 
miracles wrought by the modern dynamo; and Röntgen was 
only seeking to advance scientific knowledge when he dis- 
covered the rays that have assisted many a puzzled surgeon 
in his crucial work. 


THE country of Mexico with ite many 
industries has of late years been rapidly 
increasing in commercial importance. An 
article entitled The Mexico of To-day,” which appeared in 
the Times as recently as September of the present year, was 
calculated to arouse special interest in commercial circles, 
inasmuch as it drew attention to the ample opportunities 
afforded.to British exporters, and enterprising manufacturers 
would be wise to carefully consider the best means of 
“ nursing this increasing source of prosperity. Manufactures 
of various kinds are now in active operation, resulting in the 


Electrie Power 
in Mexico. 


repression of disorder and the establishment of the national 


finances on a firm basis ; the production of silk, wine, quinine, 
and cocoa, has been developed, and railways have been built 
to convey goods from the interior to the markets of the 
world. | 

Mining is one of thechief industries, and the climate being 
good and labour cheap und abundant, all that is practically 
necessary for the furtherance of this industry in the country 
ів a cheap supply of fuel and power. The lack of cheap 
power has, to some extent, hindered the growth of this work 
in the past, but recent advances indicate that the period of 
stagnation is rapidly coming to an end. | 

In Mexico cheap electric power will supply a definite need 
by effecting a reduction in the operating cost of mining, and 
80 bringing a great tonnage of material within the range of 
profitable treatment, resulting in the industry flourishing 


rapidly. It not only provides a safe suitable illumination . 


for the large centres of industry already existing, but it 


also furnishes the power for ventilating, hoisting, and all . 


operation processes connected with the work of mines. 

At Magistral, San Maria del Oro, Durango, a central 
power plant has been constructed for the Lustre Mining and 
Smelting Co. consisting of three 400-H.P. and one 200-H. P. 
gas-producers, two gas engines of 360 H.P. each, and one 
horizontal gas engine of 190 H.P. The smelting works, 
when completed, will comprise three electric copper matting 
furnaces, 86 by 168 in. Only one of the furnaces is as yet 
in working order, the other two being still in course of 
erection. The capacity when all the farnaces are in blast 
will be on an average 450 tons of ore per day. This central 
power plant besides running these smelting works generates 
sufficient power to work two 5-stage centrifugal pumps 


with 500 ft. lifts, three Duplex sinking pumps, six electric 
An abundance of ore yielding gold, 


drills, ventilators, .&c. 
silver, and copper, is to be found in these properties. 

There is also at hand in Mexico a plentiful supply of all 
kinds of raw material for the production of iron and steel, 
with the single exception of coking’ coal, and there is an 
increasing inquiry for superior grades of steel. "There would 
therefore be a fine opening there for a perfect electric process 
of smelting iron. | 

At Guadalajara an important venture is under considera- 
tion for the transmission of electric power from Guadalajara 
to the Etzatlan and Hostotipaquillo districts of Jalisco, to 
facilitate the mining and milling industries, and there is 
every probability that this will be carried into effect. 

An estimate for the cost of building a line capable of 
carrying 5,000 н.р. is in course of preparation for the 
power company, the Campania de Tranvias Luzy Fuerza de 
Guadalajara. If this proposition does not succeed, power 
will probably be taken from the Santiagy River. 


must imply a reduced efficiency at the higher rates. 


The completion of an electric power supply in the 
Hostotipaquillo district of this State will certainly be the 
means of materially developing one of the largest milling 
districts of Mexico. There are now available great ore 
supplies that can be treated at substantial profits by such 
electric power, and present development work in the district 
is placing more ore in sight daily. 

]t is, therefore, to be seen that the introduction of cheap 
electric power to the industrial districts of America, which is 
rich in mineral deposits, where the climate is good and 
labour abundant and cheap, is going to develop a vast field 
for the introduction of electrical engineering goods of all 
classes. Of course, being near at hand, our American 
cousins are first in the field, but there is no reason why 
British enterprise should not apply its organisation, which 
has been more or less successful in other parts of the world, 
to the exploitation of this new industrial centre. 


THE U.S. Geological Survey Coal 

Circulation of Testing Department, in the course of their 

IRE An duties, made some very interesting tests 

er Tubes. s : | : ў 

upon the rapidity of circulation in boiler 
tubes. For this purpose they employed an apparatus which 
included a four-bladed propeller rotating on an axis inside 
the tube to be tested. By means of an electrical connection 
and a telephone receiver, it was possible to count the 
revolutions of the fan. The blades of the propeller make an 
angle of 80° with the axis, and are 13 in. wide and 34 in. 
across outer edges, in a 3} in. tube. Allowing for a little 
frictional loss, the motion of the water should be 1 ft. per 
revolution of the fan. From a diagram of results the effecta 
of cleaning the fires and of firing upon the velocity of the 
water in the middle tube of the third row up of a Heine 
boiler are plainly visible. Circulation answers promptly to 
external conditions, and variations are very wide, a minimum 
speed of about 50 and a maximum of 140 being recorded, 
the maximum followed quickly after a fresh charge had 
been thrown on the fires, while the burning of the fires 
beyond a certain point produced a rapid drop in circulation 
probably because the fires became barned into holes and an 
excess of air was admitted through the grate. 

In another diagram are given plottings which show the 
number of revolutions for different rates of steaming. These 
indicate that as the output of the boiler is increased the 
velocity of circulation is not increased in the same ratio, 
but lags somewhat behind, the speed for an ontput of 
105 per cent. of the rated capacity falling as much as 
15 per cent. below the speed as calculated from the observed 
speed at 70 per cent. of the rated capacity. It is inferred 
that the failure to maintain a proportional rotational rig 

iB, 
of course, must not be allowed too much weight, for when 
a boiler is being pushed to higher output, the later rows of 
tubes will usually deal with most of the heat that slips un- 
absorbed past the hotter earlier rows of tubes. 

Placed in the middle tube of the lowest row, a tube 


mostly encased in firebrick, the revolutions varied from 217 


to 291 per minute, with a boiler output that varied from 
58:2 to 92:2. 

Placed in the third row down, the speed was very slow, 
which shows how little work such later tubes really per- 
form, and how they merely stand guard against .the escape 
of gas at a high temperature. 

The work done by each row of tubes decreases very 
rapidly as the gases pass upwards, by far the most work 
being done by the first row of tubes. 

These experimenta are very interesting as showing some- 
thing of the rapidity of flow of water in boiler tubes. Very 
little is known of this. Necessarily the rapidity depends 
largely on the volume of steam that is made in the tubes. 
It is possible that when much steam is made it escapes along 
the top side of the tube to a greater extent than when less 
heat is passing into the tube, and this may be the explana- 
tion of the smaller number of revolutions per minute re- 
altively to output than occur at lower rates of output. 

D 
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ALUMINIUM AS A SUBSTITUTE FOR 
COPPER FOR ELECTRICAL TRANSMISSION 
PURPOSES. 


By JOHN B. SPARKS. 


I.— INTRODUCTION. 


ALTHOUGH copper has been, and is still, the recognieed 
metal for the cores of electric power cables, the supply and 
the price of the metal are by no means steady, and there is 
always the possibility that another metal or alloy may 
become more suitable: indeed, cables having aluminium as 
the conducting metal are already on the market. 
Aluminium as a substitute for copper for overhead lines 
haa many advantages, and several large transmission systems 
could be named, in which aluminium is the metal used as 
the conductor. It is the purpose of the following investi- 
gation to determine the conditions under which the sub- 
stitution of aluminium for copper leads to a more economical 
result, 

The most important factors when comparing two metals 
for electrical purposes are, of course, the relative con- 
ductivities. 

Aluminium wire has been produced with a conductivity 
as high as 63 per cent. of that of copper (98 per-cent. 
Matthiessen standard), but the usual value, and that taken 
in the following investigation, is 61 per cent. 

The specific gravity of copper is 8°9, and that of 
aluminium 2'7. The coefficients of expansion are 0:000017 
and 0:000023 per degree C. respectively. For equal con- 
ductivity we have the following relations :— 


` Copper. Aluminium. 
Section for equal conductivity ... 1 1:64 
Diameter 5 - js 1 1:28 
Weight is ü ы 1 0:5 


Let us next consider the tensile properties of the two 
metals. The following table gives average values of the 
tensile strengths of the two metals. From these values we 


see that aluminium has less than half the tensile strength of 


copper. 
TABLE OF TENSILE STRENGTHS.? 
| Metric units, English units, 
kg / mm. Ib./sq. in. 
Property. Ж "S ЖИ eset M Ratio. 

Copper. Aluminium. Copper. Aluminium. 

Sees, Seber ш m - a MÀ - | i ЕА 
| 

Elastic limit ae 28 10 | 39,800 14,200 | 28:1 
Yield load... w | 36 18 i 61,000, 25,500 | 20:1 
Ultimate strength 44 20 | 62,000 28,400 22:1 


Modulus of elasticity 11,300 6,700 16,000,000 9,000,000 | 17:1 


| 


The lower value of the “ modulus of elasticity” in the 
- ease of aluminium is an advantage, as the aluminium wire 
stretches more under stress than a copper wire, thus relieving 
the stress. When the stress is removed, the wire returns to 
its original length. 

The rule for overhead work in America is to stretch the 
wires to such a degree that, under the worst conditions (2.е., 
lowest temperature and maximum wind pressure) the stress in 
the wire is equal to the stress at the elastic limit. 

In the recently issued regulations of the “ Verband 


Deutscher Elektrotechniker,“ the above permissible maximum 


stress is taken as one-half of the yield load —1.6., rather less 
than the elastic limit. 

Another rule i8 to take one-third to one-half the ultimate 
strength. | 

Whatever rule is assumed, the maximum stress permissible 
in the aluminium wire is about one-half that allowed in the 
copper wire. 

Thé only remaining factor to consider before entering 
upon a detailed investigation is the relative cost of the two 
metals. 


* The author is indebted to the British Aluminium Co. for 
much information concerning the physical and mechanical proper- 
ties of aluminium. 


— —— — 


The prices at the time of writing * are :— 
Copper wire ... "i e. £77 per ton. 
Aluminium wire ^ £177 per ton. 


These prices correspond to £64 and £150 per ton 
respectively for the raw material. | 

With these prices per ton an aluminium conductor will 
cost 15 per cent. more than a copper conductor of equal 
length and conductivity. 

The price of £64 per ton for copper is, however, exceed- 
ingly low ; whereas there is every probability that the price 
of aluminium will be reduced to a very much lower figure 
than £150 per ton in the near future. 

Indeed, it is expected that the price of aluminium will 
shortly be reduced to below £100 per ton. f 

If the monthly average prices per ton of copper and 
aluminium are compared, it is seen that although the price 
of aluminium is, as would be expected, affected by the 
fluctuations in the price of copper, the fluctuations in the 
former case are very slight in comparison with those in the 
latter. 

Furthermore, there is every indication that the output of 
aluminium will be nearly doubled next year, as all the exist- 


.ing aluminium works are being enlarged and many new 


works are in progress of construction, many of them being 
practically completed. ö 

The increased output and competition will both tend to 
lower the price, and it is more than probable that the price 


per ton may even be reduced below £100 before the end of 


the year 1908. 
II.— INSULATED CABLES. 


Let us investigate first the effect of the larger diameter of 
the aluminium conductor on the cost of insulated cables. 

This 28 per cent. larger diameter means such a large 
increase in the quantity, and therefore in the cost of insu- 
lating material and lead covering, that a large saving will 
have to be effected in the cost of the cores in order to 
counteract this, and thus reduce the cost of the aluminium 
cable to the cost, of a copper cable of equal conductivity. 

It is evident that as many pounds sterling must be saved 
in the cost of the cores as are lost in the extra cost of the 
insulation, &c. 


QO(89Y . ; m" 
Copper is (27) i. e., 3°3 times as heavy as aluminium; 


the conductivity of aluminium is only 0°61 times that of 
copper; therefore, for equa! conductivity, copper weighs 
3°3 x 0°61 times— i. e., twice as much as aluminium. 

If aluminium wire costs twice as much per ton as copper 
wire, then cores, of equal length and conductivity, of the two 
metals will cost exactly the same, and consequently any insu- 
lated aluminium cable will cost more than a copper cable of 
equal conductivity. 

At the time of writing, aluminium wire (£177 per ton) 
costs rather more than twice as much per ton 88 copper wire 
(£77 per ton), which makes the case even more unfavour- 
able for aluminium. However, it is quite conceivable that 
aluminium wire may cost less than twice as much per ton as 
copper, for instance, £150 and £100 per ton respectively. 

Then, as for equal conductivity we require twice as many 
tons of copper as we do tons of aluminium, the cost of the 


aluminium cores will be only 200 i.e., three - quarters the 


cost of the copper cores. 

However, the insulation, &c., will cost more in the former 
case, and in order that this may not counteract the saving 
in the cores, it is evident that the cost of the cores must be 
large in comparison with the cost of the insulation, lead cover- 
ing, &c. It is, therefore, probable that the aluminium cable 


* See ErEcTBICAL Review, October 18th 1907, p. 664. 


Copper electrolytic н.о. wire (81d. рег Ib.) . £77 per ton. 
Aluminium wire ... iss А id . . £177 per ton. 


f See ErEcTRICAL Review, November 1st, 1907, р. 736 (Vol. 61). 
Tbe price of aluminium ingote now stands at £106 5s. per ton. 
(See ELgoTRICAL REVIEW, November 1st, 1907, p. 742.) 

The examples worked throvgh in this article have thus little value 
as л means of comparison (except at the particular prices chosen), but 
the curves, as will be seen, are independent of these fluctuations in the 
price of the metals, and the examples worked through must be 
looked upon only as a means of obtaining these curves. 
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will be the cheaper in the case of low-tension cables of large 
section, but that, where the cost of the insulation, lead 
and labour is large in comparison with the cost of the con- 
ductor itself, as is the case with high-tension cables, there 
seems very little chance of the aluminium cable being 
the cheaper. The disparity in cost will, however, be by no 
means great, as we shall see when considering bigh-tension 
cables, and were copper to become very scarce and dear, 
aluminium cables would take the place of copper cables, and 
the electrical industry would suffer little harm. 

Let us consider a few specific cases, dealing, in the first 
place, with low- tension cables. 

Low Tension Cables. — For a given section of core and a 
given voltage, the quantity and, therefore, the cost of the 
insulation, lead covering and labour, per unit length of cable 
is independent of the metal nsed for the core. Consequently 
we can estimate the total cost of the cable, exclusive of the 
cost of the material of the core, for various sections of core; 
in other words, the cost of a coreless cable, including, 
however, the labour costs connected with the stranding of 
the core. 

In fig. 1 а curve is given of the total works cost per km. 
of single-core, low-tension cable, exclusive of the cost of the 
core, for various sections of core. 


of Corel 
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Fic. 1.—CosT or INSULATION, LEaD-CovERING, AND LABOUR FOR 
SINGLE-CORB L. T. CABLE FOR WORKING PRESSURES UP TO 
660 VOLTS. 


This curve is for lead-covered cable, such as is used for 
the feeders of electric railways at working pressures up to 
660 volta. 

The broken line curve is for similar cable, but taped 
and braided instead of lead covered. 

From these curves it is a simple matter to estimate the 
approximate coste of copper or aluminium cables for any 
particular market prices of the two metals, and to make 
comparisons / these particular prices. 

For example, let us estimate the approximate cost of a 
ше low-tension cable, having a copper section of 
400 sq. m 

This and the following examples must not, however, be 
looked upon as affording any means of comparison between 
ой“ and aluminium cables, except at the particular prices 
chosen. 


They are given here, in order to show how the following 


curves were deduced, which curves, as explained later, take 
into account the prices of the two metals. 

The examples also show how the approximate cost of 
copper or aluminium cables can be estimated for any par- 
ticular prices of the two metals. 


Example :— (a) Copper. 
Section of core 400 sq. mm 
Weight of core per km. (allow 3 per cent. for strand- 
ing) = 400 x 89 x 10— x 103 . 3:67 tons 


Cost of copper wire per ton esl 477 


Cost per km. of 400 sq. mm. core = 77 x 3'67 £283 
From fig. 1, cost of rest of cable per km. : £220 
Total cost of cable per km. £500 


An aluminium cable of equal conductivity will have a 


section of core of 220 


= боо sq. mm. 


and 600 


(B) Aluminium. 


Section of core... 655 вд. mm 
Weight of core per km. (allow 3 per cent. for strand- ; 

a Me IT XU CEU. 1:82 tons 
Cost of aluminium wire per ton.. £177 
Cost per km. of 655 sq. mm. core — 177 * 1:82 £322 
From fig. 1 cost of rest of cable per km. £315 

Total cost of cable per km. £640 
Whereas the copper cable cost.. £500 


In order that the copper cable should cost the same as 
the aluminium cable, copper wire must be at а higher price 


per ton. Let us find this price— 
Cost of copper cable to be .. £640 per km. 
But from above, cost of insulation, &c. ... £220 per km. 
Therefore cost of cores .., £420 per km. 


There are 3:67 tons of copper per km. Therefore, price 
of copper wire per ton in order that the core shall cost 
£420 per km., is— 


120 " 
D cm. wem ү r ton. 
3-67 PP 


Or we can estimate the price per ton of aluminium wire in 
order that the aluminium cable may cost as much as the 
copper cable. e., £500 per km. 


Cost of aluminium cable to be A ine 


£500 per km. 
But from above, cost of insulation, ce... 315 à 
Therefore cost of cores £185-per km. 


There are 1:82 tons of aluminium per km. Therefore 
price of aluminium wire per ton in order that the core 
shall cost £185 per km. is— 


185 


2 
1-82 == £102 per ton. 


Thus for prices of £115 and £177 per ton for copper and 
aluminium wire respectively, the cables would cost the same. 
Again, for prices of £77 and £102 per ton the costs of the 
cables would be the same. 

The costs have been estimated for copper sections of 100 
sq. mm., and for the corresponding aluminium 
sections of 164 and 983 sq. mm. (and for various prices per 
ton), and the following results have been obtained :— 


TABLE I.—CompaRaTIVE Costs oF COPPER AND ALUMINIUM 
CABLES OF EQuaL CONDUCTIVITY FOR WORKING PRESSURES 
UP TO 660 Vorrs. | 


© 
N 
© 
e 
ч 


Aluminium. 
| | ip [Total р P nm Р P Total | Price per ton 
Bection ! per pue | rice per ton o Section: deris b ериш 
of ton o bl order that an of | of alu- bl отсе: able 
core. copper са Ў aluminium cable| соге. minium pons ide cost the 
| wire Em. may cost the same. | wire. kr sane. 
8d mm. £ 2 £ bau nn. £ E 2 
100 77 176 101 164 177 211 115 
400 | 77 |500 102 655 177 640 115 
600 77 |720 102 983 17; 925 115 
100 | 95 |192 140 164 | 140 192 95 
400 95 | 569 139 655 140 | 570 95:5 
100 | 85 |183 117 164 160 203 107 
400 85 532 | 119 655 160 606 105 
TN 
100 | 50 151 47 164 | 50 m 52:5 
400 50 | 404 49 655 : 50 406 50°5 


These results show that whatever section of cable is con- 
sidered, the price per ton of aluminium corresponding to a 
given price per ton of copper (i. e., for equal cost of cable) is 
always the same. 

From Table I can be plotted the curve of fig. 2, which 
gives the price per ton of aluminium corresponding to any 
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piven price per ton of copper in order that a cable should 
cost the same. 


Poe 


v 
8 


Es 


Pce f Cogoer Mire 


£o 660 Kles Any Section of 


Core 


100 150 
Price of Матти ire per Jon - Ll- 


Fic. 2.—CURVE FOR DETERMINING WHICH METAL WILL GIVE THR 
CHEAPER CABLE FOR ANY MARKRT PrIcES OF COPPER AND 
ALUMINIUM. 


As the above results show, this curve is available for 
cables of any section, but of course only for low-tension 
cables up to 660 volts working pressure. We can see at once 
from this curve whether it is an advantage to substitute 
aluminium for copper for low-tension cables, whatever the 
curren! prices per ton of the two metals may be. 

Thus, if aluminium wire is at £150 per ton, copper wire 
will have to Бе at over £100 per ton, in order that anything 
may be gained by substituting aluminium for copper. The 
curve produced to cut the ordinate does 8o at £26, this means 
that were aluminium to be obtained for nothing, and copper 
for £25 or less per ton, it would still be most economical to 
use copper for low-tension cables. 

| (To be concluded.) 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Pseudo-Science. 


The following gem of electrical theory is contained in a 
letter to The Autocar of November 2nd, on the subject, 
Does a car run better at night?“ Comment is perhaps 
superfluous. | 
Alex. Gardner. 
Burnley, November Tih, 1907. 


[copy.] 

Most certainly, some cars do; but all depends on the car. One 
finds an old car with faulty ignition always runs better at night ; 
this brings one to the conclusion that after a shower of rain, or at 
sunset, the air is charged with more electricity, the consequence is 
there is less resistance for the spark between the sparking plug 
points owing to the mixture being more electrically charged; this 
gives one a better spark, then follows a better explosion. 

It is an acknowledged fact that after a thunderstorm, or on a 
dewy night, the earth gives off as much as 200 volts more than on 
a hot summer’s day. Probably Mr. S. F. Edge did not notice the 
above during his testa, owing to the Napier cars being fitted with 
an almost faultless system of ignition. 3 
HERBERT TOMLINSON. 


The Electrical Trade and Co-operation. 


The letter in your issue of November 8th, on the subject 
of electrical trading and co-operation, must interest all 
manufacturers, but when the writer suggests British manu- 
facturers can get “on top” by liberally increasing their 
stocks, I feel a shuddering at such a gruesome idea, as I 
should think others did in my line of business. 

The position in South America, whence your correspondent 
writes, is that the big American and German companies, 


backed by their banks, secured concessions, put down 
stations, and more or less insisted upon their consumers 
using German and American accessories, motors, c. 
Whether such financial methods are correct ones, may be 
judged by what happened in Germany some three years ago, 


and what is happening at the present moment in America. 


I am one of those people who think our methods over 
here are the best, refusing to create false markets, but 
following trade on sound cash lines. I will not speak as to 
telephones and telephone equipments, but J am in a position 
to know that the accessories, motors, &c., supplied by the 
American and German companies for South America, are 
greatly inferior in design and manufacture to those at present 
employed in this country, and I am sanguine enough to 
think that as the native gets educated, he will rebel against 
using such wares, and insist upon having goods of sound 
British manufacture in their place. 

I 'am glad to see your correspondent is against the idea 
that co-operation is the panacea for all these troubles, but 
really, reading opinions for and against co-operation as a 
short cut to a paradise of profit, is rather like reading the 
controversial’ obituary notices of the late Queen Anne. 


Another Manufacturer. 
November 8th, 1907. 


Emergency Brakes. 


As an extreme emergency brake for electric trams, do you 
think that large steel wire brushes applied to the whole of 
the available road surface between the rails would be a 
practicable arrangement? The device could be applied 
either by hand or by power obtained from a cylinder of com- 
pressed air carried for this purpose only. 

E. Calvert. 

London, N., November 7th, 1907. 


Prepayment Meters. 


The letter from “ Call Again re “ Prepayment Meters 
in last week's REVIEW simply shows the want of encourage- 
ment amongst manufacturers generally towards devices 
brought to their notice, I have at various times tried to 
introduce really good things, but have invariably failed; 
one time it would be the office staff, another time it would 
clash with the one they were already making, and yet again 
it could not be entertained as it had not emanated from 
their own particular staffs. | 

I аш a skilled mechanician of 20 years’ standing, and 
know a little of what I am talking about. Some three or 
four years ago I made a prepayment meter quite on different 
lines to any of the existing ones. It was cheap and prac- 
tical in every sense, but after one rebuff I threw it on the 
scrap-heap, and have since then severely left inventing 
alone. 

I have the idea. Is there. one enterprising firm who 
would take the trouble to look into it ? 

H.-N. 
—Á— ——M—À 1 
Long-Wheel-Base Trucks. 

Mr. Warner, in his letter of tlie 29th ult., evidently does 
not wish to understand that I gave a direct denial to his 
statement that not only did Mr. McLaren construct radial 
trucks with differential drive, but he also equipped electric 
motors on radial trucks." | 

If Mr. Warner will make inquiries, he will find his state- 
ment is not correct. | 

Geo. Conaty. 


Birmingham, November 11th, 1907. 


— 


INSULATING OI. S. -A correspondent asks for names 
of makers. 


Hampstead Erhibition.—At this Exhibition, which 
closed on the 7th inst., there was an exhibit made by 
Мв. Eric Rrvers Smita, of Heath Street, Hampstead, who had 
effectively arranged cooking and heating appliances of all kinds, 
including several new and effective designs of radiators. The stand 
was amply lighted by two Ediswan flame arc lamps. 
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ECONOMY TEST OF A 7,500-KW. STEAM 
TURBINE. 


Тнк following data comprise some results obtained during an 
eight-hour economy test of a turbine installed by the Westing- 
house Co. at the Waterside Station of the New York Edison Co. 
The test was conducted by the latter company, under the direction 
of Mr. J. P. Sparrow, chief engineer, and in accordance with a 
mutual agreement entered into before the test between builder 
and operator. The results given below were obtained by indt pen- 
dent computation. 

The turbine set tested was of standard Westinghouse con- 
struction throughout. It had a maximum rated capacity of 
11,250 Kw., and was built to work with a steam pressure of 175 lb. 
at 28 in. vacuum, and 100° superheat. Under these conditions the 
guaranteed minimum steam consumption was 15 9 lb. per Kw.-hour 
at the generator terminals, for a normal speed of 750 B. P. u. 
Incidentally, the guaranteed efficiency of the generator was 97:8 
per cent., exclusive of friction and windage, at a load corresponding 
to that sustained during the test. The results of the tests show an 
economy about 7:5 per cent. better than the guarantee. 

The method of conducting the test was as follows :—During the 
test period, Waterside Station sustained practically all the 25- 
cycle load on the system, of which the set under test carried 70 
per cent., and the other turbine units in the station the remainder. 
This load was maintained as constant as possible through remote 
control of the turbine governor by the switchboard operator. From 
the start to the finish of the test, the maximum variation in load 
was held within 4 per cent. above and below the mean. Before 
the test, the turbine unit had been running on a load of 7,000 KW., 
which was increased to ita test load 10 minutes before the start. 

The three-phase electrical load was measured by th3 two- 
wattmeter method, using two Weston indicating wattmeters of the 
standard laboratory type, which were calibrated at the New York 
Electrical Testing Laboratories immediately before and after the 
test. The power factor was maintained substantially at unity, and 
all electrical readings were taken at one-minute intervals. 

Asa surface condenser was used, the water rate was determined 
by weighing the condensed ateam delivered from the condenser hot- 
well. This condensation was weighed in a tank mounted upon 
platform scales, with a reservoir above large enough to hold the 
condensation accumulating between each two weighings (see fig. 1). 
These weighinge, of 12,000 to 13,000 Ib. each, were made at intervals 
of five minutes. 

By the loop method of connecting the gland water supply, 
shown in the sketch, the necessity for correcting condensation by 
an amount equivalent to the weight of the gland water used ів 
avoided. It will be noted that the continuous gland water circuit 
is used entirely outside of the weighing apparatus, and that all 
overflow from the standpipe returns to the hot-well delivery. 

As the circulating water was quite salt, any condenser leakage 
was determined entirely by chemical analysis, employing the 
silver-nitrate test with a suitable colour indicator. This method 
proved extremely sensitive, and possessed a decided advantage 
over the ordinary method of weighing the leakage accumulating 
during a period when the condenser was not in use and under full 
vacuum. As samples of circulating water and condensed steam 
could be taken together, this method made it possible to discover 
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any change in the rate of condenser leakage taking place during 
the test, while the method of weighing, above described, provides 
only an average result during the period. 

In the condensing plant the delivery of the hot-well pump was 
automatically controlled by a float valve in the interior of the hot 
well. This maintained the water level therein at a practically con- 
stant point, and hence no correction was needed for difference in 
level of water in the hot well before and after the test. 

Steam pressures and temperatures were determined close to 
the turbine throttle. As usual, the degree of superheat was 
obtained by subtracting from the actual steam temperature the 


temperature of saturated| steam at the corresponding pressure 
carried at the time. All gauges and thermometers were calibrated 
before the test at the United States Testing Bureau. 16 will, 
be noted that both pressure and superheat were somewhat below the 
guarantee. em—— у — on 
The vacuum was measured directly at the turbine exhaust by 
means of а mercury column with a barometer alongside for reducing 
to standard barometer—30 in. This also obviated the necessity of 
temperature correction between the two mercury columns. During 
the test, the vacuum was not maintained quite up to the normal. 
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FG. 2. 


The following data represent the results of the teste, calculated 
for the conditions as actually run, i. e., for internal errors only :— 


, 


Duration of test € € bis TA 8 hours 

Average steam pressure at throttle, lb. per sq. 
in. gauge... -— о i35 pos is 177:5 

Average superheat at throttle, degrees F. 9574 
^ vacuum (referred to 30 in. barometer) 

inches ... id көз - ds 27:31 

A verage load on generator, Kw. ... a 9,830:48 
» steam consumption, as tested, lb. per 

KW.-hour hes ae i ios 15:15 


Owing to departure during the test from the specified operating 
conditions upon which guarantees were based, if was necessary to 
correct the observed results by the following amounts :— 

Pressure (2:5 lb. high) correction, 0°25 per cent.; vacuum 
(0°69 in. low) correction, 1:84 per cent.; superheat (4°26° low) 
correction, 29 per cent. These corrections were agreed upon 
as representative of this type of turbine. When applied to the 
observed steam consumption already given, the results below, 
representing contract conditions, were obtained :— 


Average corrected water rate during 
eight-hour test... Td pus 14:85 lb. per kw.-hour 
Guaranteed water rate ... 159- ui. 3 uw 


Referring now to the accompanying log (fig. 2), it is interesting, 
ав а check on the average figures above presented, to observe ‘the 
results segregated into hourly periods, as shown. It will be noted 
that the load was considerably lower during the first and last hours 
than during the main of the test. Neglecting, therefore, these 
two hours and considering only the six-hour period between, the 
resulte are as follows :— 


Average correoted water rate, 
six hours T€ T - 

Equivalent water rate ... 

Equivalent water rate ... 


The last two quantities are determined by applying a conversion 
factor for the generator efficiency and internal losses. 

In connection with these teste, & noteworthy agreement exists 
between the results observed and those previously obtained from testa 
of machines similar in design and installed by the Westinghouse 
Co. in the Manhattan station of the Interborough Rapid Transit Co. 
New York, and the Long Island City Station of the Pennsylvania 
Railway. At the same loads, and with equivalent operating condi- 
tions, the performances of the machines are almost identical. The 
economic resulte, while not exceeding in actual steam consumption 
the best records of European practice, are, however, extremely good 
in view of the moderate operating conditions under which the test 
was conducted. In fact, it is claimed that they represent tbe best 
results given by any turbine under similar conditions. 


14:8 lb. per Kw.-hour. 
10°65 Ib. per B.H.P.-hour. 
9:8 lb. per 1.H.P.-hour. 


Cable Price Reductions.—MxssBs. -BritisH *NsU- 
LATED AND HELSBY CABLES, L'TD., have made a reduction of 10 pe 
cent. on the list prices of all cables, wires, and flexibles, included 
in their catalogue of August, 1907. | 
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NEW ELECTRICAL DEVICES, FITTINGS, 
| AND PLANT. 


Prometheus Electric Heating Apparatus. 


In the recently issued catalogue of the BarrisH PROMETHEUS Co., 
LTD., there are placed before the trade an interesting number of 
artistic designs of their convectors and radiators. No trouble or 
expense has been spared to make the reproductions as fine as pos- 
sible. In addition to the ordinary convectors and radiators, the 


Fig. 1. 


Leitner-Prometheus form of glow lamp is described. "This is stated 
to possess many important features, the chief advantage claimed 
being that, with & filament temperature considerably less than in 
the ordinary lamp, the power absorption is largely increased, there 
is an absence of glare, indeed a warm red glow is obtained, and a 
considerably longer life—all pointe which will doubtless appeal 
strongly to electrical supply companies, as well as to actual users. 
The ordinary size is made to 500 watts, so that a 1,000-watt heater 


is obtained with two lamps, which is a step towards cutting down 
the initial cost of radiators. The 500-watt lamps have a clearance 
between them of at least 14 in., to avoid raising the temperature of 
the g!ass beyond the safe limit. We illustrate a couple of typical 
heaters taken from among the 50 designs which are included in 
the catalogue. Fig. 1 shows a polished brass radiator (four lamps) 
with four switches, and fig. 2 is a typical Prometheus conveotor. 


An Electro-Magnetic Face Plate. 


MxssBs. Siemens XR Налгакв supply a handy magnetic face 
plate of the type shown in fig. 3, for use in planing machines, &, 
in which cast-iron is largely dealt with. 'The face has an area of 
14 in. X B in., and is excited by 15 ampere off а 110-volt supply, 
or'lampere at 220 volts direct current. It consiste of a divided 


cast-iron box containing the elliptical magnetising coil, and a small 
switch is attached to the side as shown. The arrangement can also 
be used for steel articles, but in this case the residual magnetism 


left in the work is difficult to remove entirely, and mav be 


objectionable in some cases. We are indebted to the E. T. Z. for 
these particulars. 


The Electric Lighting of Cannon Street. 


The introduction of flame arcs, especially yellow flame 
arcs, and the carbons necessary to produce them, has added tremen- 
dously to the possibility of lighting large spaces cheaply, and at a 
cost which cannot be approached by gas. 

The yellow fiame arc is two to three times as efficient as the 
ordinary open white arc, and considerably more so than enclosed 
lamps of any description. The difficulties which offset this are the 
expense of the carbons and the short burning hours usually obtain- 
able. Oheap flame carbons can be obtained, but they require some- 
what special lamps to burn them, and further, the diameter of the 
carbons used has to be kept particularly small, so that to obtain 
reasonable hours of burning, some form of magazine lamp is 
essential. 

The Gilbert patent lamp used in the above connection would be 
more properly termed a multi-carbon lamp, and is put forward by 
the GILBERT Авс Lamp Co., Lrp., of Chingford, as a practical 
solution of a magazine lamp, without the unavoidable complication 
of a magazine lamp proper. 

A magasine lamp proper naturally suggests separate Joose carbons 
feeding automatically one after the other into burning position, 
and this, independently of the moving and loose carbons, involves 


Fig. 4. 


Fig. 5. 
THE GiLBEBRT MaGazine Lamp (Cannon Өтвккт Їлантїно). 


certain further requirements in the working of an arc lamp than 
are customary in this already sufficiently complicated apparatas. 

The Gilbert lamp geta over all the above-mentioned details at 
one stroke, by simply using a number of small diameter carbons in 
one, or rather each, holder or slider, the works of the lamp remain- 
ing as simple, and, in fact, the same as, the works of an ordinary 
open-type arc lamp. . 

Instead of mechanism to change carbons, the carbons remain in 
place, and the change is merely electrical, the aro changing from 
one pair of carbons to another, and so on, every 15 minutes or 80— 
a much simpler alternative. 

The first question is, naturally, whether the change is necessarily 
objectionable. An observation of the lamps in Cepnon Stres v 
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convince observers that this is not so; asa matter of fact, ina 
reasonably long circuit the fluctuation therein is confined to a 
momentary variation of about half an ampere, and the actual 
change only means a diminution of light for a second or two. Of 
course, the works of the lamp are so arranged as to effect this 
change as quickly as possible, and also so that the correct electrical 
conditions are under all circumstances immediately recovered and 
permanently maintained. 

The lamps at Cannon Street are 10-ашреге, and burn satis- 
factorily 10 on 400 or 12 on 460 volts; they are therefore 400- watt 
lamps, including the steadying resistance. 'The hours of burning 
vary from 42 to 45 with slightly different compositions of carbons, 
and to avoid waste of carbons the lamps can be trimmed to burn 
to within a few hours of the time required of them. The lamps 
are usually constructed to take 6 pairs of 16-in. carbons. The cost 
of this cheap carbon works out to about one-third the cost of flame 
carbons generallv used. 

In figs 4 and 5 we show an external view of the lamp and one of 
the mechanism. The makers have arranged this type of lamp to 
burn with as low a consumption of power as 210 watts. 

In our note of la«t week on the City experimental lighting we 
erred slightly. We should have made it clear that for the Cannon 
Street arc lighting the Charing Cross, City and West End Co. alone 
are entirely responsible. | 


ee | 


LARGE GAS-ENGINE ELECTRIC POWER 
PLANT.* 


Тнв California Gas and Electric Corporation—now a subsidiary of 
the Pacific Gas and Electric Co.—has been doing some remarkable 
pioneer work in the suburbs of San Francisco in the installation 
and operation of very large electric generating units with direct- 
connected gas engines to supply current for operating electric cars. 
Over a year ago the Snow Steam Pump Works, of Buffalo, erected 
at the San Mateo power station near San Francisco three horizontal, 
duplex, double-cylinder gas engine generator sets. The engine 
capacity was rated at 5,400 H.P., and the generator capacity at 
4,000 kilovolt-amperes for each unit. Each engine has the revolving 
field of a Crocker-Wheeler three-phase 25-cycle 13, 200-volt 
generator on its main shaft next to its fly-whecl. At the time the 
engines were constructed they were the largest gas engines in the 
world, and the generators were, of course, the largest to be driven 
by gas engines. 

Before this plant was started there was some uncertainty in the 
minds of some electrical engineers on the successful operation of 
three such large gas engine unite when two or more of the big 
generators were connected in parallel. The test proved that the 
engines regulated satisfactorily under these conditions. 

The plant was intended as a relay station to be held in reserve 
in case of ioterruption of the current transmitted 140 miles from 
Blue Lakes to San Francisco, for the operation of the electric cars 
of the United Railroads of San Francisco under a 20-year contract, 
commencing with June Ist, 1906. The engines were built about 
two years ago. 

The unusual conditions prevailing for some time after the disaster 
of 1906 had something to do with the delay in the placing of the 
new gas engines in commission, although the large gas generating 
plant with its gas-holders was completed and undamaged. On 
account of shortages in the supply of current available for use in 
San Francisco, it was found necessary to operate the three gas 
engines regularly during the peak load and at other times early in 
the year 1907, and they have been in almost continuous operation 
for a number of months. 

The engines are of the twin-tandem double-acting four-cylinder 
side-crank type, operating on the four-cycle principle. The 
5,400-B. E. P. rating of the engine is only on an overload of 35 per 
cent. The usual overload rating is 15 per cent. for brief periods. 
The engine delivers 4,600 н.р. at this rating, but normally it will 
deliver 4,000 B. H. P. 

The cylinders are made in two parts, with a circumferential 
joint іп the centre, which is covered by the removal part of the 
water jacket. The water jackets are cast solid with the ends of the 
cylinders. The explosion chamber is cast to one side of the cylinder, 
this making very strong construction. 


The pistons are made of cast-iron and bolted together on а 


circumferential joint. Six concentric cast-iron piston rings 
without keepers are used. Both the piston rods are 15 in. in 
diameter and made of two parts—the sleeves, made of nickel steel, 
and the bolt which extends through the whole length of piston and 
sleeves. The piston rods are hollow and conduct water to the 
pistons for cooling purposes. 

The cylinders are supported on the bedplate in such a way that 
they can slide in grooved guides in the longitudinal direction only, 
to allow for expansion or contraction caused by changes in tempera- 


fure. The weight of the crank-shaft is 99,734 lb. Its diameter at . 


the rotor fit is 37 in., with a journal bearing 30 in. in diameter by 
4 ft. 8 in. long. The crank-pin bearing is 19 by 19 in. The wrist- 
pin is 17 in. in diameter and 18 in. in length. 

The design follows steam engine practice by using two overhung 
erank-pins, thus avoiding the trouble of keeping more than two 
main journals on one engine in line. The crank arms are provided 


9 Western Electrician, Abstract, 


with heavy counterweights to partly counterbalance the momentum 
of the heavy reciprocating parts. 

The 23-ft. fly-wheel weighs 97,000 lb.—a rather small weight 
for such a large engine—but. the weight of the rotor has been con- 
sidered. Although this weight is less than some electrical formule 
would give, it has been found that lighter wheels, when their 
weight was chosen correctly, have given better resulte. When the 
wheel has not the proper weigbt, parallel operation becomes 
difficult. 

The weight of the main engine frame is 170,000 lb. It contains 
the bored guides for the main cross-head and the main bearing. 

For ignition, the electric make-and-break spark is used in con- 
nection with a storage battery, discharging at about 10 volts and 
one ampere. Each igniter is supplied with a spark-coil indicator. 
This indicator will indicate constantly the condition of each 
circuit. When the indicator swings with the igniter, the igniter is 
іа order; when it stays drawn up against the core, the igniter is 
short-circuited. | 

The engines are started by compressed air. 

The valves, all of which are located on the same side of the 
cylinder, have a positive motion, imparted through cams, vertical 
rods and rocker arms from a common lay-shaft geared to the main 
shaft. The valves are water-cooled. 

The speed of the engine is regulated by the governor working on 
the compression and also on the mixture. A Lom governor 
regulates indirectly, with the aid of pistons, moved by oil under 
pressure. This governor is very powerful, yet very sensitive, and 
can be easily adjusted to give a slow regulation, which is suitable 
for parallel operation. 

Oiling systems facilitate the lubrication of crank-bearing, crank 
and cross-head. 

The total weight of each twin engine is 600 tons, of which 186 
tons represents the weight of the two main-frame castings. The 
frame carries the main-bearing block and the slides for the large 
main crosshead. The floor space occupied by each engine is 35 x 
74 ft. which is not very large, considering that there are four 
double-acting cylinders of 42 in. diameter and 60 in. stroke. 

These engines have been started and got up to speed in the short 
time of from 55 seconds to 2 minutes. This means tbe time 
required to bring the engine fully up to service from a standing 
condition, carrying any quantity of load, and synchronised with 
other engines and hydro-electric plante. This also includes the 
time required to turn on air, gas, electric current for the igniter, 
and synchronising at 88 н.р.м, 

The three engínes have been runníng about eight months, driving 
three 25-cycle three-pbase generators. The fourth unit, which is 
under construction, will be installed in the same station, to generate 
60-cycle three-phase current, which is the standard on the California 
Gas and Electric Corporation's transmission lines. 16 is of practic- 
ally the same design as the other machines, but the fly-wheel weighs 
19 tons more, and the speed will be two revolutions greater, or 
90 R.P.M. It is the intention to increase the installation, in time, 
to six unite, aggregating over 24,000 kw. in capacity. It has also 
been planned to install one 4, 000-Kw. 60-cycle gas engine generat- 
ing unit in the company's Oakland power station. j 

Turning to the generator, the stator frame, which is approxi- 
mately 26 ft. in diameter, is of cast-iron, provided with ventilating 
openings to allow a free circulation of air around the ends of the 
windings and through the ventilating spaces in the core. 

The rotor, which is designed for great strength and simplicity, 
is of cast-steel, made in two sections and bolted together. The 
pole and pole-shoe are cast in one piece and bolted to the rim. 
There are 34 poles. 

Although the Crocker-Wheeler Co. had built no alternating- 
current generators prior to 1904, the engineering corps secured the 
benefit of the data and experience of Brown, Boveri & Co., who 
had made an enviable record in three-phase work in Europe. The 
California Gas and Electric Corporation accepted and paid for the 
three Crocker- Wheeler machines in full several months ago, showing 
complete satisfaction with their performance. 

The gas plant, which was built especially to supply these gas 
engines, produces gas of a quality high enough for illuminating 
purposes. The surplus gas is turned into mains connected with 
the city lighting system of San Francisco and used whenever 
needed. There are two standard gas generating unite, each having 
& capacity of 400,000 cb. ft. per day, constructed in accordance with 
the Lowe crude oil water-gas system. The gas-holdera, which are 
located within a few hundred feet of the power station, include 
one with a capacity of 1,000,000 cb. ft., and two holding 200,000 
cb. ft. each. Mains of ample size furnish connection with the gas 
engines. 

This gas contains from 45 to 55 per cent. of free hydrogen. Its 
heat value averages about 630 B.TH.U. per cb.ft. In the Lowe 
crude-oil water-gas process the crude oil is heated to a temperature 
of 300°, being vaporised, and is then mixed with superheated 
steam. The excess of water is taken out and the vapour and steam 
pass into a hot chamber, being superheated to 600^ F. This high 
temperature turns the mixture into a fixed oil-and-water gas, which 
is then purified and passed on to the engines. 

When the engines were originally designed, the initial pressure 
of the gas in the main cylinder was estimated at about 150 lb. 
per 94. in. 


Wadebridge Electric Lighting.—Mesers. Roche and 
Penney, of Bristol, have submitted an electric light scheme to the 
U.D.C., and the question is being considered by a committee. 
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PROCEEDINGS OF INSTITUTIONS. 


The Dielectric Strength of Insulating Materials and the 
Grading of Cables. 


By ALEXANDER RUsSSELL, M. A., Member. 


(Abstract of paper read before the INSTITUTION OF ELEOCTBICAL 
ENGINEERS, London, November 14th, 1907.) 


In power transmission, whether by direct or alternating current, 
the saving of copper effected by using very high pressures bas 
directed the attention of manufacturers to the construction of cables 
which will withstand pressures of 100 kilovolts and upwards. 
To design cables which will successfully withstand these pressures, 
a knowledge of the electric stresses to which the various insulating 
materials round the core will be subjected under working conditions 
is essential, аз well as an accurate knowledge of the dielectric 
coefficients, dielectric strengths and resistivities of the insulating 
wrappings. The author discusses, first, the laws of disruptive dis- 
charge, next, the methods of measuring the dielectric strengths of 
gases, liquids and solids, and finally, the electric stresses on the 
insulating materials of a single-core cable, with special reference to 
the grading of cables. 

The dielectric strength of an isotropic insulating material in a 
given physical condition is the maximum value of the electric 
stress which it can withstand without breaking down. 

It is not safe to conclude that a disruptive discharge ensues the 
moment the maximum electric stress at any point of the dielectric 
hetween the two electrodes attains the breaking-down value for 
that dielectric. The breaking down of a portion of the dielectric 
may relieve the electric stress on the remainder. A disruptive 
discharge ensues only when the breaking down of part of the material 
leads to the electric stress on the remaining part being greater than 
it can withstand. 

The easiest way of finding the dielectric strength of insulating 
materials is by finding the disruptive voltage between two equal 
spherical electrodes embedded in the material. 

From many experimental results obtained with both alternating 
and direct pressures, the author concludes that the dielectric strength 
of air under normal conditions is about 3:8 kilovolts per millimetre. 

The practical constancy of the dielectric strength of air under 
ordinary atmospheric conditions is recognised in the Standardisa- 
tion Rules (1907) of the A. I. E. E. 

In appen D of the American rules, a table of the sparking 
distances in air between “ opposed sharp needle-points for sine- 
shaped voltage waves is given. It is stated, for example, that when 
they are 7:5 cm. apart the disruptive pressure is 45 kilovolts. It is 
interesting to notice that if we have two spherical electrodes, each 
2 cm. in diameter, and if the distance between their centres be 7:5 
cm., so that the minimum distance between the spheres is 5'5 cm., 
the disruptive voltage ie 44 kilovolts, which is practically the same 
as that between two needle-points 7:6 cm. apart. As brush discharges 
from the needle-points oocur at pressures much less than the dis- 
ruptive voltage, it will be seen that the ionised air round the points 
at the instant of tbe disruptive discharge is probably roughly 
spherical in shape and 1 cm. in radius. : . 

In determining dielectric strengths it is necessary to have the 
electrodes at appreciable distances apart, and therefore high voltages 
must be used. It is not safe to calculate dielectric strengths from 
the observed disruptive voltages when the electrodes are less than 
a millimetre apart. When a maximum inaccuracy of more than 
1 per cent., is not permissible, they should be at least half a centi- 
metre арыз. 

In the case of impulsive rushes of electricity, or with alternating 
pressures at exceedingly high frequencies, the disruptive voltages 
seem to be independent of the shape of the electrodes. 

The dielectric strength of a gas may be deduced from experiments 
on the sparking voltages between врегіса! electrodes. 

J. N. Collie and W. Ramsay give interesting comparative values 
of the sparking potentials for various gases contained in glass tubes. 
The electrodes were of platinum with slightly rounded ends. The 
following table shows that the dielectric strengths of the gases 
differ considerably :— 


Sparking 
Gas. | distances in mm. 
Oxygen T a3 oe *. 28 
Hydrogen iss T e 39 
Argon ... i m Ves .. 455 
Helium... greater than 250 


The dielectric strength of helium, therefore, is extraordinarily 
high compared with that of other gases. 

To test the dielectric strength of a liquid, the latter is generally 
placed in a vertical glass cylinder about 2 in. in diameter. Spherical 
electrodes about half an inch in diameter are immersed in the 
liquid, and the distance between them is varied by means of 
a micrometer screw. The formule for deducing the dielectric 
atrength from the disruptive voltage are the same as for a gas. 

The electrodes should not be less than 0'3 of a centimetre apart, 
and at this distance 40 or 50 kilovolts will be required to break 
down good insulating oils. In some cases when moisture is present 
much smaller voltages suffice. | 

In order to find the true dielectric strength of an oil, it is necessary 
to dry it thoroughly before the test. This can be done by letting 
hot air bubble up through it. It is inadvisable, however, to heat the 
oil above 100° C., as considerable discoloration often results, aud ite 
physical state alters. When oils are dried iu this way perfectly 
consistent resulta can be obtained. 


In the case of isotropic solids, if the spherical electrodes can be 
entirely embedded in the insulating material we can proceed as for 
liquids and gases, the same formule being employed. 

The method frequently adopted of putting thin sheets of the 
insulating material between metal electrodes in air is of doubtful 
value. As the voltage is increased, the air surrounding the electrodes 
is broken down long before the disruptive voltage is reached. The 
insulating material heats excessively, and the maximum electric 
stress to which it is subjected cannot be calculated, as the tempera- 
ture is rarely uniform throughout, and the resistivity of the medium 
and the dielectric coefficient vary with the temperature. Results 
obtained by neglecting the variations of the electric streas due to 
temperature are useful only when all the conditions of the experi- 
ment are mentioned. 

When the insulating material is &olotropic the calculation of the 
electric stresses is very difficult. They vary with the dielectric 
coefficients and the resistivities of the various constituents, and 
these quantities vary rapidly with the temperature. Accurate 
measurements of the mean dielectric strength are, therefore, in 
many cases almost impossible. 

It is the opinion of many of the engineers connected with manu- 
facturing companies that the testing pressures sometimes specifled 
by consulting engineers are too high, and that the times for which 
they are to be applied are too long. Most insulating materials are 
composed of organic mattere, and are, therefore, not quite isotropic, 
and so the effect of applying an excessive pressure to a cable or a 
piece óf electrical apparatus for a considerable time is often to 
carbonise of the dielettric. This permanently weakens it 
mechanically, and may shorten its life considerably. 

Mr. J. F. Watson, of Callender's Cable Oo., has informed me 
that he has often noticed when repairing extra-high-pressure cables 
that a partial destruction of the wall of insulation has occurred at 
places quite remote from the fault. This has probably been caused 
in some instances by “extravagant testing pressures applied for 
excessive periods.” E. Jona has also noticed similar phenomena, 
C. E. Skinner states that ''long-continued tests are liable to pro- 
duce incipient burning at points within the insulation,” and so be 
considers them very inadvisable for dynamos, &c. 

Stresses in a Concentric Cable having an Isotropic Dielectric.— 
Let the outer radius of the inner conductor be a and the inner 
radius of the outer conductor be 4. Then the electric stress в at a 
point in the dielectric distant х from the axis is given by 


в = / (х log, (b/a)) , 


where v is the р.р. between the inner and outer conductors. The 
value of в is independent of the absolute potentials of the two 
conductors, and it obviously has its maximum Bmax. when x = a. 
Hence— 

Rmax.  v/ (a log, (b/a)}. \ 


If a be leas than b/e where є is the base of Neperian logarithms, 
Remez. Will diminish as а increases. In this case we see that the 
breaking down of the dielectric round the inner core actually 
diminishes the maximum stress to which the dielectric is subjected. 
It is only when the radius of the charred dielectric gets greater 
than b/e that a disruptive discharge ensues. 

Jona, in his paper to the St. Louis Congress, describes an experi- 
ment on the disruptive voltages of two single-core cables of very 
different diameters, but each wound with tbe same thickness 
(1'4 cm.) of paper insulation. The core of one consisted of a thin 
wire 0'1 cm. in diameter, while the other was a copper cylinder 
2:9 cm. in diameter. The former broke down at 40 kilovolts, and 
the latter at from 75 to 80 kilovolts. The former also got exceedingly 
hot after being subjected to 30 kilovolts for an hour, whilst the latter 
was still cold after 50 kilovolts had been applied for the same time. 
If we calculate the maximum electric stress on the dielectric sur- 
rounding the thin wire, on the assumption that no part of it 
is broken down before the disruptive discharge ensues, we get 
Rmax. = 238 kilovolts per centimetre. Similarly, the experimental 
results with the thick cable make Rmax. lie between 76:5 and 81:6 
kilovolts per centimetre. This experiment is quoted by Jona to 
edd that the ordinary formula cannot be applied when / is 

rge. 

If, however, we assume that the disruptive discharge does not 
occur until the cuter radius of the charred dielectrio becomes equal 
to b/e, the experiment on the thin wire gives us— 


Bmax. = 40 x 2718/1:45 = 75 kilovolts per centimetre, nearly, 


which, being in substantial agreement with the results given by 
the test on the thick cable, is a striking confirmation of the theory 
outlined above. 

Suitable Dimensions for a Concentric Main.—Let us suppose that 
the maximum working voltage v, the density of the current in the 
inner conductor, and the maximum permiseible stress to which the 
dielectric may be subjected, are fixed. Let us first su that the 
inner cylindrical conductor is solid and that its us i8 a. If, 
then, v/d be the maximum permissible stress, wo have— 


ү/а log, (%)? = y/d, and thus b = пе, 


If а be greater than d, dh/da is positive, and therefore ^ 
increases as æ increases, but if т be less than d, > diminishes aa a 
increases. In tbe latter case it would obviously be advantageous to 
make the inner conductor hollow, ita section remaining constant, so 
as to increase the value of а and diminish the value of b. The 
quantity of armouring and insulating material used would be 
diminished by this procedure. We conclude, therefore, that if a 
solid inner conductor of the required cross-section would have a 
radius less than d, the inner conductor should be made hollow and 
ite outer radius should not be less thun d. In some cases it would 
be advantageous to make the inner conductor of aluminium. 


f 
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Although the inner radius of the outer conductor begins to increase 
when a gets greater than d, the quantity of the dielectric required 
diminishes until a gets greater than 1:25 d. But as the saving of 
insulating material effected by increasing a from d to 1:25 d is only 
about 3 per cent., it is of little importance compared with the 
increased cost of the armouring. 

We conclude, therefore, that high-pressure concentric cables, 
having isotropic dielectrics, for use at a maximum voltage v should 
be constructed во that b ae, where v/d is the maximum per- 
missible working stress to which the dielectric may be subjected, 
and a should never be made less than dt. 
| E fect of the Temperature Gradient.—When a concentric main is 
carrying a current,'the temperatare of the dielectric is not uniform, 
owing to the heat generated in the inner conductor. If the 
dielectric is isotropic, the temperature at any point after the flow 
of heat has become steady can be readily written down, if we 
assume that the thermal conductivity of the dielectric remains 
approximately constant over the range of working temperatures. 

The difference of temperature between the inner and outer con- 
ductors is probably not greater than 10? C. in the most unfavourable 
circumstances. 

It is known that the dielectric coefficient and the electric 
resistivity of an insulating material vary rapidly with the tempera- 
ture. Jona mentions a case where a risc of temperature of 20* C. 
made the insulation resistance of a paper-insulated cable fall to 
one-thirtieth of its original value, and even more striking instances 
could be given. The question of the variation of the dielectric 
coefficients of dry paper and of solid cellulose has been investigated 
very thoroughly by Mr. A. Campbell. 

The dielectric coefficient diminishes as the temperature 
diminishes, it therefore diminishes as the radius increases. We see, 
therefore, that the effect of the dielectric coefficient varying with 
the temperature is to make the electric stress on the dielectric more 
uniform. 

The resistivity in ohms of the dielectric increases as the 
temperature diminishes, and therefore as the radius increases. The 
variation of resistivity, therefore, due to a slight temperature 
gradient in the dielectric tends again to make the stress more 
uniform. But if there be a drop of 10° C. between the inner and 
outer conductors, the electric stresses on the outer layers of the 
dielectric when the cable is loaded may be much greater than on 
the inner layera. | 

The effect of the temperature gradient із to turn the isotropic 
dielectric into a composite dielectric, and hence it may show the 
phenomenon of residual charge. 

Concentric Main with Composite Dielectric—To simplify the 
formule, let ов suppose that the dielectric consists of two layers of 
different isotropic insulating materials at the same temperature 
throughout. Let pj № be the resistivity in ohms and the dielectric 
coefficient of the inner layer next the inner conductor, and let pt, XI 
be the corresponding quantities for the outer layer. Let Ье the 
radius of the cylindrical boundary between the two wrappings. Let 
v’, € and v" denote the instantaneous values of the potential of the 
outer conductor, the boundary between the two media and the inner 
conductor respectively, and vi, va denote the effective values of 
v — v and of v — v"; letf be the frequency, and w = 2 v f, and let 
v be the effective value of the applied р.р. In general, Л, p; is not 
equal to № p, and v; + v, must be greater than v. 

It can be shown that vi increases with w when Аз p, is greater 
than X; р. In this case the electric stresses in the medium next the 
outer conductor increase as the frequency increases, and the stresses 
in the inner medium diminish. If X, p, were less than А, ру, the 
converse effects would take place. 

When № p is greater than ^ р, vi/v has its minimum value when 
w is zero, that is, with steady pressures, and its maximum value 
when w is infinite, that is, with an alternating voltage of very high 
frequency. : 

Numerical Example.—Let us assume that the radius of the inner 
conductor is 1 om. (a = 1), the radius of the boundary 1'5 cm. (r = 
1:5), and the inner radius of the outer conductor 2°25 cm. (b = 2:25). 
Let us also assume that for the outer jute wrapping, pı = 10, 
X; = 2, and that for the vulcanised rubber inner wrapping, p; = 
101%, X, = 4. If the direct voltage applied to the conductors be 
30,000, then, putting w = 0, we find that— 


Vi = O and v, = 30,000, very approximately. 


Thus practically all the electric stress comes on the rubber. 

Let us now suppose that an alternating pressure of very high 
frequency is applied between the conductors. In this case, putting 
w equal to infinity, we get v/v = 2/3, and thus v; is 20,000 volts 
and v, is 10,000. Hence, as the frequency increases from 0 to 
infinity, v; increases from 0 to 20,000 and v diminishes from 30,000 
to 10,000 volts. | 

In practice in the case considered the maximum pressure across 
the outer layer with alternating pressures may be very much larger 
than when a direct pressure is applied between the conductors, the 
value of which equals the maximum value of the alternating 
pressure between the conductors. On the other hand, the electric 
stresses on the inner dielectric may be much less with the alternat- 
ing pressures, 

The preceding example illustrates that the electric stresses to 
which the insulating materials may be subjected with direct and 
alternating pressures are sometimes quite different. Whether the 
cables break down sooner with direct or alternating pressures 
depends on the relative values of the dielectric strengths of the 
materials which are subjected to the stresses in the two 
cases. Unless we know the physical constants and the dimensions 
of the various wrappings, it is impossible to say whether the cable 
will break down more readily with direct or with alternating 
pressures of the same maximum value. | E 


In the general case, if— 
рі № = рг № == p Ne . 
the stresses with direct pressure will be the same as with alternat- 
ing of the same maximum value. Even, however, if this relation 
between the coefficients were approximately true at the start, it 
would soon cease to be true in to the heating of the dielectric. 
Hence the electric stresses will, in the majority of cases, be 
different with direct and alternating pressures. 

At the moment of switching on the direct pressure, the distribu- 
tion of the electric stresses depends on the dielectric coefficients 
of the wrappings, but after a few seconds the distribution depends 
on the resistivities. 

With alternating pressures, as the author has previously pointed 
out, the mere fact that the pressures across the various layers are 
out of phase with one another may unduly increase the pressure 
across a particular layer. It is to be noticed also that at the 
moment of switching-on, if the cable is charged, an excessive stress 
may be thrown on the dielectric. For this reason, especially when 
testing cables, care should be taken to discharge them before closing 
the switch. 

The Grading of Cables.—As early as 1898 Jona had constracted 
single-core cables, the insulation wrappings of which were arranged 
so that those nearer the core had greater dielectric coefficients than 
those more remote. The layers next the core were generally of 
rubber, and round them were wound layers of paper or jute having 
smaller dielectric coefficients. The more costly rubber insulation 
was thus concentrated where its high dielectric coefficient partially 
relieved the excessive electric stress, and its great dielectric strength 
enabled it to withstand easily this diminished stress. The value 
generally accepted for the dielectric strength of pure vulcanised 
para is 15 to 20 effective alternating kilovolts per millimetre or 20 
to 30 direct kilovolts per millimetre. 

According to Jona, the value of the dielectric coefficient \ of pure 
vulcanised rubber is 3. We can increase the value of \ without 
appreciably weakening the dielectric strength by loading it with 
certain materials. 

I am indebted to Mr. Jona for a sample of one of his graded 
cables. This cable was tested with a pressure of 150 kilovolts at 
the Milan Exhibition without being appreciably affected by the 


. test. 


The conductor consists of 19 strands of copper wire, the diameter 
of each of which is 3:3 mm. The cross-section of the copper is, 
therefore, 162 mm.?. Round this, for reasons explained later, is a 
close - fitting lead tube, the outer diameter of which is 18 mm. The 


insulation is built up as follows :— 
Thickness 


| in mm. N 
First layer. Rubber as те ae 2°5 6:1 
Second layer. Rubber... ty T 2:3 47 
Third layer. Rubber r Sai РЕ 4:5 4'2 
Fourth layer. Impreg. paper M 5˙2 40 
The total thickness of the insulation is, therefore, 14:5 mm. (bja = 


2:61), and the cable is lead-covered. 

If R, в’, R” and R be the maximum electric stresses on the four 
layers when the applied pressure is 150 kilovolts, we find by the 
formule given in Appendix А, в = 124, в’ = 132, в” = 123, в” 
= 97°4 kilovolts per centimetre. If adielectric of homogeneous 
substance had been used, the maximum electric stress would have 
been 174 kilovolts. Hence the grading has reduced the maximum 
electric stress by about 24 per cent. If air had been the dielectric, 
a disruptive discharge would have ensued at 23 kilovolts. 

Mervyn O'Gorman has shown that to get uhiform electric stress 
we must have at all points in the dielectric \ r = constant, where 
X is the dielectric coefficient and r the distance of the point from 
the axis of the cable. He suggests that by suitably loading“ 
paper insulation an approximation to this ideal cable might bs con- 
structed. 

When applying direct voltage suddenly to a cable, it has to be 
шеште that the value of the stresses initially may be quite 
different from their value after the steady state is reached. In a 
cable, the dielectric of which consists of different insulating wrap- 
piogs, the relative values of the voltages between each of these 
wrappings will initially be inversely as the capacities of the con- 
densers formed by the inner and outer layeis of these wrappings, 
but when the steady state is reached these ratios are as the resis- 
tances offered by the wrappings to a radial flow across them, and 
hence the stresses may be quite different in the two cases, It is 
therefore advisable to apply the direct pressure to a cable 


ually. 

The British Standard Radial Thicknesses for Jute or Paper 
Dielectrics.—The nominal area of the cross-sections of the oon- 
ductors and the radial thicknesses (b — a) of the dielectric for con- 
centric cables given in the following table are taken from a report 
or by n Engineering Standards Committee (E.S.C.) in August, 
1904 (p. 8) :— 


— — 660 volts. — | 7— —11,000 volt. 


я a b — a. | By. b — a. | Rm 
Sq. in. In. | In. kv. per mm. In.. kv. per mm. 
0˙025 0:689 0:03 0°64 0°35 43 
0:050 0 126 0:08 0°59 0 35 3°7 
0:075 0:155 0°08 0°57 . 035 3°3 
0°100 0178 | 009 0:50 0:36 31 
0:125 0:199 0°09 0˙49 0 36 30 
0°150 0:219 | 0°09 0°49 0°36 2°9 
0°200 0:253 , 0°09 0°48 0:36 27 
0:250 0:37 2:6 
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In the above table в represents the cross-sectional area, a the 
radius of the cylindrical conductor whose cross-sectional area is s, 
b — a the thickness of the dielectric given by the E. S. C., aud BR. 
the maximum working electric stress when the amplitude factor of 


the applied alternating pressure is 4/2. 

It will be seen that the electric stresses on the dielectric are very 
different in the high-pressure cable from what they are in the low- 
pressure cable, and the dielectrics in cables of different sizes are 
subjected to appreciably different stresses. 

In the first five of the high-pressure cables the dielectric sur- 
rounding the high-pressure conductor will begin to be broken down 
before the disruptive discharge takes place, because in these cables 
the ratio of b/a is greater than e (2°718). The specified thicknesses, 
therefore, are not economical. Take, for instance, the main in 
which the nominal cross-sectional area of the conductor is 0 025 
sq. in. With a solid cylindrical conductox a equals 0:089 in., and 
b is, therefore, equal to 0:35 + 0:089 = 0:439 in. Thus b/a = 4°92. 
If we make the inner conductor hollow anda = 0142 ia, b = 
0:3865 in., we get the same maximum stress on the dielectric, bat 
its thickness has been reduced by 33 per cent. and the outer radius 
by 12 per cent. Asthe armouring, &c., would also be substantially 
reduced, the cable would be less costly. If we merely kept 
b = 0439 in., but increased a to 0°1616, so that ¿b/a = є nearly, 
then the carrying capacity of the cable would be nearly quadrupled, 
the thickness of the diclectric diminished 20 per cent., and the 
maximum electric stress would have been reduced to 3:8 kilovolts 
per millimetre. 

In order to simplify the formul for the electric stress, we have 
assumed that the inner conductor is a smooth cylinder. In 
practice the inner conductor is nearly always stranded, and 
the effect of this is generally to increase the maximum stress 
on the inner dielectric by about 20 per cent. It is worth while, 
therefore, to prevent this increase in the stress on the inner 
wrapping by making the surface of the conductor smooth. This 
can be done by covering, as Jona does, the inner conductor with 
a thin lead tube. For extra-high-pressure cables the gain in the 
strength is well worth the slight increase in the cost of the cable. 

In Appendix A are given formule for the grading of single-core 
cables ; and in Appendix B the thermal conductance of the dielectric 
is dealt with, 


LEGAL. 


Patent REVOCATION APPEAL CASE. 


[In the malter of the Patents Designs and Trade Marks Acts, 1883 
to 1888 and in the mutter of Letters Patent Хо, 14,006, of 1903, granted 
to J. М. Alsop.) 


THIS case came before a Divisional Court, consisting of the Lord 
Chief Justice and Lord Justice Buckley, on Tuesday. 

Мв. J. C. Grey said the application was that one of the 
respondents to the petition (one of the appellants to the appeal) 
should be allowed to withdraw from the appeal, the petition 
for revocation for patent. The respondents to the petition were a 
company which was re-constructed, and also the old company. 
The liquidator of the old company refused to bea party to the 
appeal unless he was properly secured for his costs. In these 
circumstances, he (counsel) applied that the old company should be 
allowed to withdraw from the appeal. The reconstructed company 
were prepared to pay the old company’s costs of the appeal up to 
November 1st. : 

Mr. CoLErax, for the petitioners, said he would agree to the 
application if the old company would pay the costs of the appeal 
up to that day. He was instructed that the old company had got 
all the money. 

Lord Justice Восківу suggested that the proper order was that 
the old company might be allowed to withdraw from the appeal 
ou paying the costs of the appeal up. to that day, but those coste 
woe to be in the discretion of the Court when the appeal was 

eard. 

Mr. COLREFTAX : I agree to that, and that those costs will include 
the costs of the motion to-day. 

The Lorp Carer JusriCE: Yes. 


EDINBURGH EL&OTRICITY WoRKS ASSESSMENT. 


In the Edinburgh Court of Session (Outer House), before Lord 
Dundas last week, the case was heard of the City of Edinburgh ~. 
Parish Council of Edinburgh and Another. According to a report 
in the Scotsman, this is a suspension by the Lord Provost, Magis- 
trates and Council of the City of Edinburgh of a threatened 
charge by the Parish Council of the City Parish and their collector 
for the unpaid balance of an assessment levied upon the cm- 
plainers by the rerpondents for the year from Whit Sunday, 1905, 
to Whit Sunday, 1906, in respect of the subjects forming their 
electric lighting undertaking. The question involved was as to 
the proper amount of deductions to be made from the annual value 
of the undertaking as appearing in the Valuation Roll for the 
purpose of making the assessment for Poor Law and School Board 
purposes, under Sec. 37 of the Poor Law (Scotland) Act, 1845. The 
respondents fixed 24 per cent. as the amount of deductions to be 
made for the year in question. A deduction at that rate amounted 
to £14,861 108. 4d. For the year 1904-5 the amount of the eom- 


plainers' actual expenditure was £10,433 Os. 8d. 'The complainers 
maintained that the proper amount of the deductions was 64 per 
cent., which would amount to £38,392 5s. 2d. There was only one 
itam as to which the parties were in dispute. The complxiners 
claimed a deduction for “ the probable annual average cost of the 
repairs and other expenses necessary to maintain the subjects in 
their actual state—£34,802 48. 4d.” The respondents averred that 
“the complainers are not entitled to deduction of any sum to meet 
the cost of replacing buildings, nor to any deduction in respect of 
the renewal or repair of machinery, plant, &c., other than such 
sum as represents the probable annual average cost thereof, so far 
as the same has been actually paid in past years, and so far as such 
expenditure is necessary for the maintenance or repair of 
machinery, plant, &c., which is of a perishable nature and liable 
to become worn out. The complainers, in striking the probable 
annual average cost of such repairs and other expenses for the pur- 
poses of that deduction, are not entitled (as they propose to do) to 
take into consideration the probable cost thereof in future years." 
The complainers, on the other haud, explained that a very con- 
siderable amount of depreciation was constantly going on in their 
machinery, plant and mains, which rendered it necessary for them 
to pay and provide large sums to keep the undertaking in proper 
repair. | 

Lord Dunpas said he would remit to а man of skill to consider 
and report with special reference to the statements and pleas of 
parties as to the annual probable cost of the repairs, insurance and 
other expenses, if any, necessary to maintain the complainers’ 
subjects assessed in their actual state, and the rates, taxes and 
public charges payable in respect of the same, it being the object 
of the remit to ascertain the deductions to be made in terms of the 
37th Sec. of the Poor Law Act, and to report upon any other 
matter which either party may consider material to the question at 
issue. All questions of expenses were reserved, and leave was 
granted to reclaim. 


THE PoOLR TRAMWAY ASSESSMENT APPEAL. 


THE hearing of the appeal by Bournemouth Corporation against 
the assessment of £1,850 upon the Poole Tramways, of which 
Bournemouth are the lessees, was concluded at a sitting of the 
Poole Quarter Sessions, in London, before Mr. Clavell Salter, K.C., 
on November 2nd. | 

Ма. WII. P. Ryan, civil engineer and surveyor, said he was of 
opinion that about £3,000 was the rateable value of the under- 
taking. That was what he thought a hypothetical tenant would 

y. He had heard that the lower road was worked at a dead loss, 

ut that did not affect his valuation, as it was а great convenience 
to the inhabitants, and on that account a Corporation should 
willingly pay on it. Considered parochially, he admitted that this 
did affect the value, but that was a wrong basis for calculation. 

Ма. W. ANDREW, architect and surveyor, placed the rateable 
value of the undertaking at 22,380. The population had increased 
largely of late years. 

Мв. Ceci, BARBER, manager of the Bournemouth Corporation 
tramways, recalled for cross-examination, said that the service in 
Poole rendered the use of a larger supply of electricity necessary, 
and by this use of larger quantities of electricity, lower terms per 
unit were obtained. | 

This concluded the evidence. | TP 

Mr. Foorz, K. C., for Poole, said it was not the business of the 
Court to fix the rateable value of this property. If he were right 
at all, he was right because £1,850 was not too much, but was too 
little. Throughout this investigation his clients had proceeded on 
the strictest lines. He asked that the larger principle should be 
accepted. ' | 

The RecorDEB: What do you mean by the larger principle? 

Мв. FooTE explained that the principle they advocated was that 
where it was ible to ascertain the exact amount of receipts on 
any part they could take the average gross receipts, and in the 
present case they were justified in doing so, because one had a 
contributive value to the other. 

Mr. Куре argued that the rent actually paid to the owners could 
not be regarded ss a basis of rateable value, because when the 
bargain was eatered into, if the Bournemouth Corporation did not 
accept the terms offered to them the result would have been not 
only that they would have failed to become the owners of the 
Poole tramways, but would have failed to continue to be owners 
of their own tramway in Bournemouth. They would never have 
had the chance of again becoming the owners of their own tram- 
way, for, as a matter of fact, the order had gone forth that the 
tramways were to be taken up. In that case the terms for the rent 
were no voluntary arrangement entered into by Bournemouth. 
Their eyes were opened, but their hands were tied. 

, The RECORDER withheld his judgment until next sessions. 


! 


. TAYLOR v. MANCHESTER CORPOBATION. 


At the Manchester Assizes, on 7th inst, before Mr. Justice 
Pickford and a special jury, plaintiff, Edwin Taylor, a young man 
employed by Messrs, Ferranti, electrical engineers, claimed 
damages from the Manchester Corporation, for personal injaries 
caused by the alleged negligence of the defendants’ servants. It 
was explained on behalf of the plaintiff, that he had narrowly 
escaped death by touchi “live” wires (6,500 volta), at the 
Chorlton-cum-Hardy sub-station belonging to the Corporation. He 
was working in connection with the extension of a, switchboard 
at the station, and was about to open a door in a panel, when he 
was drawn in by "live" bars. There was а flash and a report а 
of thunder, and he was held to the bars by the current; he wa 
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afterwards pulled away by his boots, and fell to the floor in a state 
of collapse. He was badly burned about the hand and right thigh. 

The defence was that it was the plaintiff's duty to все that the 
board was safe. . 

Dr. PowNALL, who attended the plaintiff after he had received 
the injuries, said he found plaintiff in a state of extreme collapse 
and pulseless. He injected strycbnine, and subsequently attended 
the patient. He believed plaintiff owed his life to throwing out 
his hxXuds, and a short-circuit being formed through his thigb. 
Had it tovched the brain, death would have resulted. Since the 
accident plaintiff had suffered from periodical attacks. 

The hearing was adjourned till the 8th inst. At the adjourned 
hearing, the Jury found for the plaintiff, and awarded him £250 
damages. Judgment accordingly. 


A Bury TBRAMCABR ACCIDENT CLAIM. 


AT the Manchester Assizes last week a special jury awarded 
£65 damages to Cuthbert Hackworth, a trainer of greyhounde, who 
was injured on May 25tb whilst travelling on a Bury Corporation 
tramcar. Mr. Ambrose Jones appeared for the plaintiff, and Mr. 
Sutton for the defendants. 

The plaintiff said that as he was travelling on the day in question 
on & Bury car the door at the front fell forward, and was caught by 
his son. Later, when the car stopped, the same door fell on the 
plaintiff's head, and reriously injured him. It was contended that 
the defendants were liable for the defective condition of the door, 
and there was evidence that, after the accident, the guard of tbe 
car said it was just what be expected." The plaintiff's sight and 
hearing were impaired, and he suffered from the effects of 
concussion. 

For the defence, it was stated that the door could not have fallen 
if it bad not been interfered with by one of the plaintiff's sons, 
though it was admitted to be off its runners.“ 

Judgment was given for the amount stated. 


TAYLOR v. UNITED ELECTRIC AND PowRR SUPPLY Co. 


2 
Berorz Vice-Chancellor Leigh Clare, at the Lancashire Chancery 
Court, at Liverpool, on Tuesday, November 12th, a motion was 
considered relative to the action of Taylor v. the United Electric 
and Power Supply Oo., Ltd. The defendants are a company formed in 
1901 to supply electric light and power, carrying on business in 
Manchester. : 

Ма. CUNLIFFE applied for the appointment of a receiver and 
manager on behalf of the plaintiff, a debenture-holder, whose debt 
was £475, as against a total issue of debentures of £2,800. 
The plaintiffs debt had become at once payable owing to the 
failure of the company to pay interest. Counsel stated that the 
company’s principal assets at present consisted of land and plant 

at a town with an unpronounceable name, in Portugal. Proceed- 
ings there were pending against the company, directed against the 
assets, and it was important that they should be protected as early 
as possible. | 

His Honour agreed to the application for the appointment of 
a receiver and manager, and gave liberty to apply for leave to the 
receiver to appoint an agent in Portugal. | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to this column should be written on one side 
| of the paper only.) 


" OwNER" writes: Before the urban council existed, I supplied 
electric light to a small town. My wires are mostly run overhead by 
leave of honse-owners. The urban council now say that as I had not 
their leave to open the street or erect wires, the supply must cease. 

“Have they the right to cut my wires, as they own the gas: 
works ? 

" Would the law be the same in Scotland or Ireland as in 
England?" 6 | 

„ Speaking generally, an urban council has no power to inter- 
fere with overhead wires unless it is shown («) that the council owns 
the soil of the highway; or (b) that the wires are suspended во low 
that they are likely to interfere with the traffic. So long as they 
are on private ground (and do not violate the Board of Trade 
regulations) the urban council cannot touch them. Аз to the lines 
already laid underground, these cannot be touched, although the 
council might certainly prevent the surface of any street being 
uprooted again. Broadly speaking, it may be said that the law 
on this subject is the same throughout the United Kingdom. 


Dunfermline.—The T.C. on Friday decided by nine 


votes to eight to seek the advice of Sir Alexander Kennedy as to 


whether tbe Council should establish a separate generating station, 

take a supply of energy in bulk for the Fife Electric Power Co., 

ein the prov. order to that company, or allow the order to 
рве. 


BUSINESS NOTES. 


South American Markets.—The Eerfrical Record 
(U.S.A.) publishes the following quotation from an interesting and 
instructive report recently made by Mr. Edmond A. Burrill, vice- 
consul at Puerto Cabello, | Venezuela, after a study of trade con- 
ditions in South America in general, and of how to make new 
markets for exporters. He says tbat one scheme of spreading 
information to those who may become interested in tbe purchase of 
American (our readers may imagine the word English here) goods 
has been overlooked. This he explains tbus :— 

At present merchante are using two methods in their endeavour to 
get foreign business. The first is the sending out of agents, and 
the second is the sending out of catalogues and advertising 
matter, &c., as a means of acquainting the buyers with their weres. 

As to the first method, all merchants who do, or contemplate 
doirg, a foreign business should know by this time that the bert 
method for getting foreign business is to sepd an agent who will 
take a full line of samples and study the market, paying special 
attention to tbe tastes and customs of the consumers. He should 
be one who knows trade possibilities, knows how to speak the 
language of the country to which he is sent, and, above all, knows 
the courtesy and civility which are possessed by the salesman of 
other countries. | 

Ав to the second method, which is employed to a considerable 
extent by our merchants and manufacturers who derire to enter 
the export trade, and who will not, or cannot, send representa- 
tives, trade magazines, business directories, catalogues, and 
advertising matter could be made more efficient and more telling. 
It is suggested that instead of sending these in English solely to 
consulates, they should be printed in the language of the country in 
which they are to be distributed, and sent also to the various 
reading rooms and libraries of all clubs, commercial and otherwise; 
merchants’ associations, boards of trade, chambers of commerce, 
and similar organisations, which usually have such rooms and are 
frequented by a large coterie of buyers. 

This suggestion applies especially to those who now publish 
magazines in a foreign language and send them gratis to consulates. 
Consuls would be glad to furnish the names of such clubs and 
associations in their districts. Whenever it became gene- 
rally known that the reading rooms of these places contained 
valuable commercial information, it would  doubtless inspire 
interested parties to seek them out from time to time. Such 
institutions are eminently better fitted than the consulates for dis- 
tributing information of this kind. Business men come rarely to the 
consulate, even to see those magazines printed in the language in 
which they can read, presamably on account of a lack of time. 
They are usually too much occupied to leave their establishments 
during business hours. It is reasonable to suppose that frequently 
when advertising matter is sent directly to firms it is laid aside for 
leisure moments and forgotten. 

In the clubs and association reading rooms men have the time 
and the inclination to give thoughtful attention to what they read, 


especially on matters of interest to them; whereas during business 


hours advertising matter is less likely to make a serious impres- 
sion. It appears that without considerable effort a trade might be 
built, up in this way, particularly in those lines that would not 
warrant the presence of a commercial agent. 

When catalogues and descriptive advertising are sent they 
should contain a sufficient amount of intelligent detailed informa- 
tion to make them of value, and it should be so full as to leave no 
opportunity for questioning; otherwise it seems to be a waste of 
time and a needless expense to bother about sending them. 
Besides being in the language of the country to which they are 
sent, they should contain prices quoted in the currency ot that 
country. The net weight and gross weight of the merchandise 
when ready for shipment, as well as the dimensions, should be 
stated in the metric system, or the system in vogue in the place of 
distribution. The tariff duties and freight rates should come in 
for а share of attention as well. It would be well, also, to state 
that goods will be packed strictly according to directions. It is, of 
course, needless to say that when they are shipped they should con- 
form absolately to representations, or bea little beyond then, if it 
is possible. Such information as regards language, currency, tariff 
duties, system of weights and measures, and freight rates can be 
easily obtained from the proper sources. In fact, there are 
reputable institutions created for the sole purpose of promoting 
American export trade that can supply all of this information, or 
it may be obtained from the Consuls in the countries to which the 
advertising matter is to be sent. Mr. Burrell adds :— 

“Those who wish to get business through illustrated catalogues 
and advertising matter without the proper kind of selling agent in 
person should see that every minute detail is properly presented, 
especially so in these times of keen competition for the control of 
the world's markets. This is the system that is employed with 
good results by the houses of other countries, and there is no reason 
why American houses should not do the same." 

A list of Venezuelan clubs and merchants’ associations in Puerto 
Cabello, Valencia, and Barquisimeto is filed for reference at the 
Bureau of Manufactures, at Washington, D.C. m 


Trade Announcements.—The PERFECTA SEAMLESS 
BrEEL TUBE AND ComDpuiT Co., Ітр., inform us that they have 
appointed Mr. G. E. Sare, late of Messrs. Falz, Stadelmann & Co., 
Ltd., as their London manager. As already stated, their new 
offices аге at 64, Victoria Street, S. W., where large stocks are 


"aas | 
BS. ROBERTS Buos., electrical engineers, late of 15 and 17, 
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Lee Street, Bradford, have removed to their new show-rooms, at 
21, North Parade, Bradford. Fittings manufacturers and supply 
houses are invited to forward new lists and catalogues. 

Tue STEARN ELECTRIC Lamp Co., Ltp., of 47, Victoria Street, 
Westminster, London, S. W., have acquired the British and Colonial 
business and goodwill of the Zurich Incandescence Lamp Co. "The 
personnel and business generally will be absolutely unchanged. 
All debts due to the London branch of the Zurich Co. are to be paid 
to the new company, and all debts owing by the London branch 
will also be settled by them. The Stearn lamps will continue to be 
made, as at present, only at the works at Kew Gardens, London, by 
British labour. | 

Messrs. Т. W. BRoADBENT, Lro., is the name of a new company 
that has been formed to take over the electrical engineering busi- 
ness carried on by Mr. T. W. Broadbent at the Victoria Electrical 
Works, East Parade, Huddersfield. The capital of the company 
(£5,000) has all been privately subscribed. The first directors are 
T. W. Broadbent ; G. A. Broadbent ; and Е. W. Davies. We under- 
stand tbat the company will devote special attention to three-phase 
driving installations, and will take up the manufacture of three-phase 
motors and starters on 3 larger scale. The manufacture of ће D 
type dynamos and M bo motors, also the N typeand R type 
single-phase motors, and other of T. W. Broadbent's specialities 
will be carried on as hitherto. 

THE ErnEcrROMOBILE Co, LTD, have moved into their new 
offices and garage at 7, Hertford Street, W. The garage has 
accommodation for 300 carriages, and is, it is claimed, the largest 
ever erected in a residential centre. On Tuesday last a reception 
was held to inaugurate the new garage, which was largely attended. 
The electric carriage is indisputably unexcelled for town locomotion, 
and possesses the entrée to Hyde Park when other automobiles are 
excluded. The arrangements at the Electromobile garage for the 
care of batterics and carriages are most complete. 


Condensing Plant Contracts.—The MInnLEES 
Warson Co., Ітр., Glasgow, have recently received orders for a 
number of condensiny plants, amongst which are the following :— 

City of Glasgow Tramways Department.—Surface condensing plant dealing 
with 50,000 lb. steam per hour, for 284 in. vacuum. The plaut will be working 


in connection with a Richardsons-Westgarth steam turbine; also two sets of 
motor-driven boiler feed pumps. 
Gloucester Railway Carriage and Wagon Co., Ltd.—Surface condensing pes 


for working with steam turbine dealing with 10,000 lb. steam per hour, 
28 in. vacuum. 


Fraser & Chaliners, Ltd.—One set of surface condensing plant working with 
steam turbine. 


Bankruptcy Proceedings. — MauNsEeLL MERCIER, 
Salford.—The public examination in this bankruptcy was con- 
ducted before Mr. Registrar Addie at the Salford Baukruptcy 
Court on Tuesday. Debtor’s statement of affairs showed liabilities 
amounting to £4,679, against which there were no assets; the 
causes of failure were stated to be expenditure on patents which 
proved to be of no value, to travelling and other expenses iu 
endeaxouring to exploit the sales of industrial and mining pro- 
perties which bad produced no return, and to law costs of writs 
and summonses. In reply to the Official Receiver (Mr. J. Grant 
Gibson), debtor stated that during the past seven years ne had 
acquired several patente, the chief being patents for submarine 
mines for coast defences, electric traction for canals, and rail-less 
traction for roads. He had expended a large amount in the unsuc- 
cessful endeavour to make money out of them, and the patents had 
now lapsed. Admitting that he first became aware of his insolvency 
in 1897, debtor said he had contracted debts since then in the hope 
that some of his patents would have turned out profitable, and that 
he would have reaped substantial commissions from the sales of 
properties he hoped to negotiate. The Official Receiver pointed 
out that almost all the debts of any size had been incurred since 
1900, and that, prima facie, such debts were statute barred. Of 
course, no assets were shown; that was not very material at present, 
but if assets should come to hand the case might be different. The 
examination was adjourned. 


Catalogues and Lists.—Mr. G. BRAULIK, London, 
E.C.—New illustrated catalogue of electric light fittings and 
glassware. Numerous designs of hand lamps, counterweight 
fittings, brackets, pendant fittings, electroliers, table and floor 
standards, outside fittings and other lines, are shown and priced. A 
variety of accessorial parts for the above, and many specimens of 
shades, ate included, and prices are given. 

Messrs. RoBERT A. Kine & Co., of 66, Victoria Street, Westminster, 
S.W.—A bulky collection of their illustrated pamphlets and price 
lists. From these we note that, in addition to their ordinary business 
of new and second-hand machinery merchants, the firm hold several 
agencies for electrical and other supplies. They now represent the 
following firms :—Meassrs. Millen & Sommerville, of Tradeston Iron- 
works, Glasgow, constructional engineers, manufacturers of steel 
roofing, girder work, forgings, &c., and the Comet oil flare lamps 
for contractors; Messrs. Smithson, Sharpe & Oo., of Hulme, Man- 
chester, makers of arc lamps, carbons and resistances; Messrs. 
Laurie & Co., West End, Falkirk, makers of Laurie & Inglefield's 
patent system of travelling electric lights and stretching pendants. 
Among Messrs. King's other lists received are some relating to 


motors, dynamos, steam sete, fans, &c., which are made by a North 


of England firm. 

From Mr. HowARD RYLAND, of 217, Bradford Street, Birmingham, 
we have received some specimens of aluminium pens. 

THe Brosu Егествіслр ENwGiNEEBING Co., Lrp., Lough- 
borough.— The Book of the Brush Engine” is the title of a new, 
beautifully got-up publication, in which appear a variety of half- 
tone views of the Brush high-speed steam engine for electric gene- 
rating plant, showing combined seta of from 80 upto750-&w. capacity. 


A fully illustrated and detailed specification of the Brush enclosed- 
type engine is included, and a brief specification of the company 8 
standard electrical plant follows that. The front cover bears & 
reproduction in colour In the Power House, from a painting by 
E. R. Fox." 

Messrs. POOLEY & Austin, 25, Victoria Street, S. W.—New eight- 
page illustrated price list of the Phictoria electric incandeecent 
lamps. 

eee METAL Enaravinc Co, 24, Holborn, E.C.—Gards 
showing their flexible metal name-plates, and containing a small 
calendar up to the middle of 1908. 

Messrs. GILBERT Отокев & Co., Lrp., Kendal.—New catalogue 
of their turbines, Pelton wheels and other hydraulic machinery. 
The book is entitled “ Оп the Deyelopment of Water Power." 
General information interesting to those who are concerned with 
water power utilisation is followed by descriptive particulars of 
their double and single vortex, single discharge, Girard (vertical or 
horizontal shafts), Trent, Lunedale, Little Giant, and other turbines. 
The illustrations, which are in half-tone, are admirably printed, and 


the matter is all neatly arranged. 


Тнк Аввкү ELECTBIC Co, 17, Victoria Street, S. W. Leaflet 
drawing attention to their “ Abbey” flame arc lamp. 

Messrs. JogNsoN & Pairs, Lro., Victoria Works, Charlton.— 
Four-page circular giving illustrated information, also a list of 
prices, relating to their vertical carbon flame lamps. 

Messrs. EpwARD Woop & Co., Lro., 88, Cannon Street, London, 
E.C.—Catalogue showing many line and photographic illustrations 
of their steel structures, including a number of buildings erected by 
them recently at home and abroad. Among these we find West 
Ham and Manchester tramway car depóts, Salford electric generat- 
ing station, various warehouses, mill buildings, factory premises. 
Their standard designs of roof trasses, stanchions and girders, 
which are shown, are claimed to be particularly adapted for work- 
shop construction. 

Tux PREMIER EnECTRIO HzrATING Co., Ashley Street, Birming- 
ham.—In this 16-page catalogue the company introduce а number 
of original designs of their electric heaters in antique copper and 
hammered iron. Some luminous radiator types sre also shown, as 
well as the company's flat-itons, tin-plate and copper kettles, water 
heaters, hot-plates, foot-warmers, and accessories. Particulars of 
prices are given. 


Dissolutions and Liquidations.—ELEcTRicaL РСв- 
LISHING Co., LTD., 4, Southampton Row, London.—At a meeting 
held on October 3186 it was resolved to wind up voluntarily as the 
company cannot, by reason of ite liabilities, continue the business. 
Mr. J. H. Moritz, 8, Queen Street, Cheapside, is liquidator. 

INTERNATIONAL TELESCBIPTOR SYNDICATE, LrD.— This company is 
winding up voluntarily. 

THE ALUMINIUM SYNDICATE, Ltp.—This company is winding up 
voluntarily, with Mr. D. C. Jolley, 1, London Wall Buildings, E.C., 
as liquidator. 

SMOKE ABOLITION SYNDICATE, Ltp.—A meeting is to be held at 


'45, Goldhawk Road, Shepherd's Bush, W., on December 11th, to 


hear an account of the winding up, from Mr. W. H. White, 
liquidator. 

Forrest, ELLINTHORPE & Оо., steam boiler and piping coverers 
and cement merchants, Catherine Street, Preston.—Messrs. J. S 
Rich, J. B. Forrest, and G. W. Ellinthorpe have dissolved partner- 
ship. Mr. Rich will attend to debts, &c. and continue the 
business. 

NEVILLE, WILLIAMS & Co., electrical and general engineers, con- 
tractors, and agents, 11-13, Southwark Street, B.E.—Mesers. C. E. 
Newton, and Percy & E. A. Good have diesolved 5 
Debts, &c., will be attended to by the Messrs. Good, who will con- 
tinue the business nnder the old style. | 

Ввгтівн ÉLECTRIO EQUIPMENT Co., LTD., London. December 2nd 
is the last day for receipt of proofs for intended dividend. Mr. 
H. de Vaux Brougham, liquidator, 33, Carey Street, W.C. 

PATENT ELECTBIO Слввомівіха Co., Ltp.—A meeting is to be 
held on December 18th to hear an acoount of the winding up from 
the liquidator, Mr. M. S. S. Roberts. 

SANDGATE AND HyrHE ELECTRIC Oo., Ltp.—A meeting is to be 
held at the London Wall Buildings, E.C., on December 16th, to 
hear an account of the winding up from Mr. D. C. Jolley, liquidator. 

OaLVEBLEY, Barty & Co., electrical engineers, 27, Market Street, 
Burnley and Nelson.—Mesars. G. Н. Calverley and J. Batty have 
dissolved partnership as from August 6th. 

Messrs. E. & H. Saus, electrical engineers, plumbers, &c 10, 
Newcomen Street, Southwark, and Bermondsey.—Messre. Е C 
Sames and H. Sames have dissolved partnership. Debts, &c wil. 
be attended to by E. C. Sames. 


Book Notices.—‘ Load Test of Floors. Three Floor 
Slabs of Reinforced Concrete on the Herbet Armocrete Tubular 
System.” Red Book of the British Fire Prevention Committee. 
No.125. London: British Fire Prevention Committee. 1907. 
Price 2s. 6d. 007 

“ Coal.” By J. Tonge. 
Price 6s. net. 

“ Town Gas and Its Uses.” By W. Н. Y. Webber. 
Constable & Co., Ltd. 1907. Price 65. net. 


London: A. Constable & Co., Ltd. 1907. 


London: А. 


Argentine Republic.—The Argentine Boletin Oficial 
for September 23rd contains a law conceding to the Municipality 
of Posadas (Misiones) exemption from Customs daty on machinery 
and material for the electric lighting of the Municipality up to 4 
sum not exceeding 500 pesos gold. Board of Trade Journal. 
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LIGHTING and POWER NOTES. 


Aylesbury.—Being satisfied that the delay in com- 
mencing the work of establishing electricity works in the town by 
the Mutual Electricity Supply Co. has been due to some extent 
to circumstances beyond their control, and on the company under- 
taking forthwith to complete the transfer, and to proceed with the 
work without delay, the U.D.O. has decided to request the B. of T. 
Y to revoke the E.L. order, and to grant a reasonable extension 
of time. 


Canada.—W ixNiPEG.— The Mayor has vetoed a resolution 
passed by the Council, accepting the offer of a British syndicate to 
construct a water- power electric scheme at а cost of $2,500,000. 


Caermarthen.—Messrs. J. B. Saunders & Co. are.applying 
for electricity supply powers in the borough. See London Gazette 
November 8th for full notice of application. 


Cheltenham.—The T.C. has decided to supply energy 
for the tramways at 16d. per unit for the first 425,000 units per 
.annum, delivered in bulk at the Manchester Street sub-station, 
l'ld. per unit for the next 200,000 units, and jd. per unit for all 
above 625,000 units, which is to be the minimum annual con- 
sumption. 


Chertsey.—The Woking Electric Supply Co., Ltd., has 


asked the R. D.C. to consent to a new application for powers to 
supply electricity at Thorpe. 


Colne.—The Т.С. has received from the L.G.B. 


sanction to a loan of £4,000 for additional generating plant, and 


£1,500 for mains extensions. 


Continental Notes.—FRaxcE.—La Société l'Energie 
Electrique du Nord de la France has secured а 30 years’ concession 
for the electric lighting of the town of Ronliaux. 

ITALY.—Engineer Luigi Zanetti is asking for the right to utilise 
water power where 10,000 н.р. is available on the river Coltenna. 
The turbines will work with a head of 304 metres. 


Dundee.—The management of the public lighting has 
for many years been in the hands of the Gas Committee, and Mr. 
Richardson recently pointed out to his committee the incongruous 
manner in which this had been handled by the Gas Committee. 
As a result of this, the Town Council has decided to appoint a new 
committee to becalled the Public Lighting Committee, consisting 
of three members each from the Electricity, Gas and Police Com- 
mittees, an arrangement which, it is believed, will ensure far greater 
efficiency in the matter of street lighting. 


Elland.—The U.D.C. has decided not to take over the 
E.L. order possessed by Greetland U.D.C., or to distribute in the 
latter’s district, but offers to supply electricity in bulk at the 
Elland boundary at the lowest possible price. 


Finchley.—The U.D.C. is asking Parliament for in- 
creased powers in regard to the electricity undertaking. 
meeting on November 7th, it was proposed that the electric light- 
ing area be extended to include Friern Barnet. The Chairman of 
the Finance Committee suggested a still further extension to 
include the Willenhall estate. In the result it was decided to 
include in the proposed Bill Friern and Torrington Parks and 
Friern Barnet, but not the Willenhall estate. 


Fleetwood. The offer of the District Council of £12,000 
for the whole undertaking of the Fleetwood and District Electric 
Light and Power Syndicate has, we understand, been rejected. 
The company declines to fix a price, but is desirous of submitting 
the matter to arbitration. The business of the company has, of late 
years, made material progress, and last year a profit of £1,000 was 
disclosed, as against £170 in 1905. 


Hendon.—The London Gazette for November 12th 
contains notice of the intended transfer to the Hendon Electric 
Supply Oo., Ltd., of the 1899 and 1903 E.L. orders obtained by 
Messrs. Crompton & Co., Ltd. The Electric Supply Corporation 
recently appointed Mr. B. G. Drummond as resident engineer and 
manager, and is making considerable progress in the laying of 
cables. It is hoped that by the end of the year, or early in 1908, 
the company will be in a position to supply current. 


Japan. A project is being supported by prominent men in 
England and Japan to exploit the water power of Japan. 
Some 300,000 H. P. can be obtained within 150 miles of Tokio, 
where the present requirements are 48,000 H.P., and some 
20,000 H.P. additional is wanted. A large power-producing dis- 
trict is situated some 160 miles from Osaka, the Manchester of 
Japan. Numerous electric tramway and railway projects, and the 
high cost of coal, will facilitate water-power development. 


Liverpool.—A L. G. B. inquiry will be held on the 
26th regarding the application of the Corporation for sanction to 
borrow £200,000 for purposes connected with the supply of elec- 
trical energy. . 


London.—HAMMERSMITH.—In connection with the 
Fr*nco-British Exhibition, the Electricity Committee of the B.C. 
has decided (subject to tests proving satisfactory) in favour of 
1 sets of secondhand motor converters, each of 400 K w., 

m the Newoastle-on-Tyne Biectrio Supply Co., for 4600. The 
lowest price quoted for one similar converter, new, was 41,916. 


At е: 


IsLNMGdTON.— The re- constructed Canonbury Tower is to be lighted 
with electricity, and low-pressure distributing mains are to be laid 
thereto by the Council at an estimated cost of £125. Application 
is to be made to the L.C.C. for sanction to borrow £6,935, the cost 
of providing and laying mains and connecting consumers’ premises 
during the year ended March 31st, 1907. 

PoPL4B.—The cables crossing the London and India Docks at 
Limehouse have been damaged. In order to avoid the expense of 
repairing them, which would be recurrent, it is intended to erect & 
girder bridge, similar to that carrying the high-pressure cables, and 
to replace the existing 28 single cables by four five-core cables. 
By this method the cable will be made easy of access in case of 
damage, thus saving the heavy cost of diving operations. The 
total estimated cost of the work is £70. 


Monmouth.—4At a L. G. B. inquiry on the 6th inst. into 
an application by the Corporation for sanction to borrow £10,000 
to defray electric lighting expenses incurred, it was admitted that 
certain work had been done two or three times over, and money 
had been paid without proper investigation. It was stated that 
money had been pad on the certificate of the engineer, but the 
officials could not show how the expense had been incurred. Cables 
for electricity had been laid in certain streets, though no customers 
were forthcoming, and the cables had to be taken up again. The 
Inspector described it as extravagant waste,and said it was no wonder 
сце undertaking did not pay on such lines, The inquiry was 
closed. 


Montrose.—The T.C. on Friday decided to accept the 
offer of the North of Scotland E.L. Co. for public lighting for four 
years at £850 per annum. | ' 


Scottish Water-Power Scheme.—lIt has been decided 
to ask Parliament for powers to proceed with a new scheme in the 
Highlands. What is interded is to dam the river Awe in Argyll- 
shire, erect works, and convey the power by cable to a factory 
to be erected for the production of ferro-silicon by means of electric 
furnaces. The dam will be thrown across the river about midway 
between the Pass of Brander and the bridge which carries the public 
road across the Awe. At this point the level of the river is about 
107 ft. above sea level, and the average level of the loch is 118 ft., 
the highest recorded level being 128 ft. The coping of the dam is to 
be 122 ft. above sea level. As loch Awe from which the river 
fiows isa very long and narrow sheet of twater, with a catchment 
area of 300 sq. miles, it is not considered that the proprietors’ rights 
in the loch will be injured by the formation of a dam. The flow 
of water down the river during the greater part of the year is more 
than is required for angling purposes. From the dam the water 
destined for power purposes will be conveyed by an open canal for 
two miles, and thereafter led through steel pipes to the power house. 
This house will be placed on the low ground near Bonawe Ferry ; 
but the factory will not bethere. A site on Achnacree Moss 
between Benderloch and North Connel stations on the Ballachulish 
Railway has been selected for the factory, for the reasons that peat 
for charcoal will be obtained in abundance there, and that both 
railway and shipping facilities already exist. To convey the 
electric power from the power house to the factory, a cable will 
have to be laid across Loch Etive, and thence an overhead cable 
will have to be carried a distance of 10 miles. Compared with the 
great Loch Leven scheme, now well advanced, the engineering plans 
of the Awe contracts appear to be comparatively simple. 


Sheringham.—The U.D.C. has referred to a Committee 
the question of E.L. for the town. It is understood that a private 
person will form a syndicate for the purpose of applying fora 
prov. order, if the Council decides not to take a similar step. 


Stockport.—The T.C. has adopted the following scale 
of charges for energy :—Lighting, a flat rate of 3id. per unit; 
power and heating, a flat rate of 14d. per unit, or an alternative 
rate of £2 per annum per н.г. installed, and a flat rate of jd. per 
unit for energy. 


Sunderland.—The shipbuilding depression is causing a 
little uneasiness in Corporation circles in the town. Ata meeting 
of the Electricity and Lighting Committee, the chairman called 
attention to it. He said that after considering the estimated 
output in the light of the present bad state of shipbuilding, it was 
desirable to sound a note of warning that the Committee could not 
reasonably expect the estimates to be fulfilled as far as the output 
for shipyards was concerned. If the output was short the revenue 
would also be short, and the profits would be proportionately 
reduced, 


Swansea.—The Corporation, in anticipation of a largely 
increased demand for electric power from works (especially from 
the Mannesmann Tube Co., Landore), will probably soon have to face 
the question of extending its electricity works. It is understood that 
proposals are under consideration which will involve a further 
capital expenditure of £30,000 for new buildings and machinery. 


West Africa.—ANGOLA.—4A concesssion was granted 
last year to an Italian engineer for the lighting of Benguela, 
Catumbella and Lobito with electricity, and the Vice-Consul at 
Benguela now reports that a British syndicate has taken over 
the concession. The numbers of lamps of the respective towns were 
fixed at 100, 300 and 100 for the first year, for which payment was 
to be made at the rate of 13,500 reis (£2 15s. 6d.) per lamp, the 
municipalities retaining the right to increase or decrease the 
number of lamps after the expiration of that period. Tho motive 
power is to be obtained from the Catumbella River, at ^ point fony 
miles above the town of that name, = Commercial Inisiicyenye, 
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Windsor.—The Board of Guardians, after debating 
amongst themselves for a long time as to the respective merits of 
gas, oil, acetylene, and electric lighting for their workhouse, have 
decided now to call іп an expert engineer to give them advice upon 
the subject. In addition to the lighting problem, the expert will 
be asked to define the best scheme for heating and for getting a 
water supply. 


Woodbridge.— The U.1).C. has accepted the terms of the 
Suffolk Electricity Supply Co., Ltd., to light the town by elec- 
tricity for £350 per annum, for scven years, with Osram lamps. 


Worcester.—The Corporation recently held an Exhi- 
bition, at which examples of the most recent types of heating, 
cooking, lighting and power apparatus were on view. The elec- 
tricity station was thrown open for public inspection at the same 
time, and some 10,000 persons availed themselves of the opportunity 
of viewing their own concern. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the meeting of the Tramways and Elec- 
tricity Committee on the 11th inst., a letter was read from Messrs. 
M'Lean & Sons, solicitors, intimatiag that their clients were 
making arrangements for constructing the tramway line between 
Holywood and Belfast, and asking for an interchange of traffic, 
and a quotation for supplying power to the proposed new system. 
The Committee unanimously decided not to give the Holy wood Co. 
powers to run over the Corporation lines, but to supply energy at 
a rate to be fixed. The town clerk stated that he was about to take 
steps to have a Bill promoted in the House of Commons for the 
purchase of the Cavehill and Whitewell Tramway undertaking, 
which the Corporation has decided to acquire. 


Continental Notes.—GrnwANY.—At the present time 
various schemes for the construction of electric railways are en- 
gaging attention in Berlin. In the first place, the short experi- 
mental length of the suspended railway, which the Continental 
Co. for Electrical Enterprises is erecting in the Brunnen Strasse 
for the purpose of showing how this particular method would 
appear if a concession were granted for a practical line between 
Gesuodbrunnen and Rixdorf, is approaching completion, and the 
municipal council should soon be in a position to decide whether 
this echeme should be sanctioned—a project which has been 
pressed for consideration for about ten vears. The Berlin Under- 
grouod and Elevated Electric Railway Co., which recently opened 
а new station at the Leipziger Platz, and which has to complete by 
1915 the extension to the Alexander Platz and the Schonhauser 
Allee, has already begun to make preparations with & view to 
further prolongations of its system. The Alexander Platz has been 
selected as the céntral and starting point for the proposed exten- 
sione, which comprise the construction of several combined high- 
level and underground lines in the north and north-east of the city, 
the elevated sections being in the outer districts. Associated with 
the schemes is the Siemens & Halske Co., which built or equipped 
the railway company’s existing lines. In addition to these pro- 
posals the Allgemeine Elektrizitiits Gesellschaft, as briefly men- 
tioned in a previous issue, has appeared on the scene with a project 
for the establishment of a combined underground and high-level 
railway between Gesandbrunnen and Rixdorf, of a total length of 
eight miles. One mile and a half would be underground, and the 
remainder of the railway would be elevated; provision is made 
for 15 stations, of which only three would be subterranean. It is 
proposed to conetruct the platforms of a minimum length of 
142 yd., so as to render it possible to operate trains composed of 
‚ iue coaches. The total expenditure in establishing the railway 
is estimated at £2,750,000, and the cost of rolling stock would be 
£500,000. The question of priority of schemes occupies a 
prominent position with the local and other authorities concerned 
with public means of transport, seeing that projects first put 
forward have to be decided one way or another before later plans 
can receive official consideration when they relate to lines following 
the same rcutes, The A. E. G., on this basis, claims priority over 
the suspended electric railway scheme, as the company submitted 
a proposal for a complete network of electric railways for Berlin 


as far back as 1591, although the suspended line has now | 


reached a more advanced stage, as previously mentioned. 
SwITZFRLAND.— It is announced that the Swiss Confederation, the 


Federal State Railways and the St. Gothard Railway Co. have con- 


claded an agreement with the ceutral authorities of the Canton of 
Uri in respect of water-power rights in that part of the country. 
The Government of Switzerland foresees the possibility of the sub- 
stitution of electric for steam locomotion on the Federal railways, 
and as the country has no coal deposits at its disposal, the idea 
prevails that the interests of the nation require that the State 
should obtain possession, for the benetit of the community, of such 
water-powers as would come into consideration for the establish- 
ment of hydro-clectric generating stations, so as to provide the 
electrical energy needed for the ultimate electrical working of the 
railways. The agreement now concluded represents a case in point. 
It confers upon the State the concession for 50 years to utilise the 
hydraulic power of the Reuss from the Trou d'Uri to Amsteg on 
pay ment of a sinele sum of £10,000 to the Canton of Uri and an 
annual reutal of £2,880. The Confederation undertakes to reserve 
out of the total power available 7,000 t P. fot the Canton Uri and to 


& 
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furnish to the Communes the energy needed for electric lighting at 
cost price. This agreement and that which was entered into some 
time ago with the Canton of Tessin place the Confederation in 
possession of over 50,000 H.P., and thus assure the possibility of 
the introduction of electric traction on the St. Gothard Rail Gay. 
RussIA.— According to the Standard’s correspondent, the power- 
ful German electrical firms which have hitherto done most of the 
electrical work in Russia have now found a rival in the British firm 
of Bruce Pecbles & Co., whose tender for the Moscow tramways 
has been provisionally passed by the municipality's executive, but 
awaits confirmation. The German firms have their own electrical 
works at St. Petersburg and Riga, and have combined in the 


present struggle to keep out British competition. As the Moscow 


municipality, like the rest of Russia, is at present hard pressed for 
money, it seems probable that the matter will turn upon the 
facilities respectively offered by the Berlin and the London money 
markets. The Mayor of Moscow, M. Nicholas Guchkoff, contem- 
plates visiting London, where, among other matters, he will urge 
upon British attention the soundness of Russian municipal under- 
takings, and the large field offered by them for British investments. 

ITALy.—The construction of the S. Quirico-Nostra Signora della 
Guardia Electric Railway, which has been suspended since 1900, is 
shortly to be 1esumed and completed. 

A new project is to be formed for the ‘construction of a line from 
Brescia to Gardone Val Trompia. The railway is to be electric and 
will be important, the existing tramway facilities being insufficient 
for the requirements of industry. 


Erith.—The U.D.C. has decided to promote a Bill in 
opposition to the proposed L.C.C. tramways extension between Erith 
and Woolwich. 


Gorton.—The U.D.C. bas decided to make formal 
application to the B. of T. for a loan of £11,328, repayable in 30 
years, to cover the cost of the construction of tramways in the 
district. 


Halesowen.—4As the result of a conference between 
a deputation of the Worcestershire С.С. and the property 
owners in Long Lane, Halesowen, respecting the proposed widen- 
ing of that lane, which has delayed the settlement of the tram- 
way scheme in the neighbourhood, the difficulties in the way have 
been removed. 


Huddersfield.— During the past municipal year, in the 
tramways department, 3,594,444 units of electricity have been 
generated, which is an increase of 338,622 units over the previous 
year. The rolling stock consists of 70 cars and two electrically- 
equipped coal trucks. Sixty-four cars have been equipped with 
supplementary or rear-standing arrangements, and two additional 
cars have been fitted with new top covers, making a total of 35 
covered cars. The work in connection with the repairs and niain- 
tenance department of the rolling stock has been transferred to 
the Great Northern Street depot. The change has increased 
the efficiency of the work, considerably decreased the working 
expenses, and promoted the order aud discipline of the staff. The 
system of through ranning has proved of great benefit to the publie, 
as is shown by tne increased receipts over the corresponding year, 
in spite of the very unfavourable weather experienced throughout 
the summer, and the fact that a reduction of fares also took place 
when the change was made. The traffic receipts amount to.£73,964, 
which is an increase of £4,223 over last year. Additional. plant 
has been installed at the power station, including new boiler, 
economiser and mechanical etoker, at а cost of £1,100. 


London.—L.C.C.—At the meeting on Tuesday, the 
adjourned report of the Highways Committee was considered in 
relation to the recent decision to construct tramwaye from the 
existing lines at West Norwood to the Crystal Palace. The Com- 
mittee uad received representations from the Governors of Dulwich 
College, and from associations of residents of the localities con- 
cerned, the object being to suggest alternative routes to those 
proposed for the lines. After due consideration, the Committee 
decided to adhere to the routes already selected by the Council, 
and they recommended that no departure should be made from the 
decision to construct tramways ia Chatsworth Road, Idmiston 
Road, Rosendale Road, Robson Road, Park Road, South Croxted 
Road, Dulwich Wood Park, College Road, and Farqabar Road to the 
Crystal Palace. The recommendation was, however, after discussion, 
referred back to the Committee by 50 votes to 40, for the purpose of 
further consideration. ; 

The Highways Committee on Tuesday reported that the B. of T. 
had intimated its approval of the G.B. surface contact system of 
electric traction for the tramways from Aldgate to the county 
boundary at Bow Bridge. It was added that the execution of the 
work had been commenced. 

A mishap occurred on the Central London Railway on the 10th 
inst, as a result of which the line between Marble Arch and 
Shepherd’s Bush had to be closed to traffic from eight o'clock in 
the morning until after two o'clock in the afternoon. One of the 
electric trains running to Shepherd's Bush Station became partially 
derailed through one of the wheels fouling the points. The 
accident caused a short circuit in the district governed by 


the Shepherd’s Bush sub-station. 


Rawtenstalt.— The Т.С. has decided that during the 
present municipal year the construction of the electricity 
generating station, the taking over of the tramways, and thc 
running of motor-'busea shall be dealt with at a cost of £140,000, 
made up as follows:—Parliamentary Bill, £4,000; electricity 
station aud cables, £34,000: purchase and electrification of the 
tramways, £100,000. Lou . 


Li 
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Stretford.— For the quarter ended September 30th, the 
energy consumed by the City Corporation tramways reached a 
total of 326,443 units, which at lid. per unit amounts to £1,700. 
According to the resident electrical engineer, this is the largest 
number of units consumed by the tramways for any one quarter. 
The District Council has before it a letter from the Manchester 
Corporation, enclosing a plan of an additional loop in Upper 
Chorlton Road, to be constructed on the renewal of the tramway 
along this route at an early date. In connection with this, 
attention has very rightly been called to the desirability of arrapge- 
ments being made by Stretford with the Corporation to take over 
the supply of electricity for power purposes (at present tentatively 


supplied by Manchester) within the township in Chorlton Road and 


Upper Chorlton Road. 


U.8.4.—San Francisco.—Serious rioting has occurred 
daily in this city owing to the strike of street-car employés and 
their replacement by strangers. The strikers have a partiality for 
revolvers, gas pipes, &c., and during the first four months of the present 
year accounted for 1,300 killed and injured, and during the second 
four months, 890. There have been killed during the past three 


months 32 persons. 


Wolverhampton. The annual report of the Tramways 
committee to the Corporation states that the traffic receipts, &c., 
for the six months ending September 30th last, as compared with 
the same period last year, are as follows :— 


Miles run. Passengers Receipts. R.P.C.M. 


carried. | 
Electric cars— 1907 495,114 4,931,409 23,068 11:182 
1906 495,060 4,621,544 22,705 1395 
Motor- buses— 1907 24,853 272,110 1,303 82 
1906 28,575 244,954 1,173 9:852 


The total revenue for the six months of electric cars ehows an 
increase of £363, and the receipts per car-mile have increased by 
175d. The mileage run is about the same as last year, but 
109,65 additional passengers have been carried. The time for the 
completion of the tramways authorised by the Corporation Acts 
of 1899 and 1902 expires on July 22nd, 1908, and for those author- 
ised by the Act of 1904 on July 22nd, 1909. The General Purposes 
Committee has been asked to recommend application for the exten- 
sion of time for completion. | | 
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TELEGRAPH and TELEPHONE NOTES. 


Chile.—A fire in Iquique has interrupted telegraphic 
communication with that town. | 
Cuba.—The Journal of the Telegraph states that tele- 


h offices have been opened on Government lines at Agramonte, 
K Matana. Ranchuelo, in Santa Clara, snd at El Rincon, in 


Havana Province, Cuba. 
Telegraphic interruptions and Repairs :— 


CABLES. lerzaRUPTRD, REPAIRED, 
Ouraoao- Coro | 
Caracao-La Gua | Closed. ee ee ee Jan. 13, 1906 ee oe 
Curacao-M р 


. Jan. 18, 1904 .. E 
.. Маг. 9, 1904.. s 
. July 19, 1908. 
ee Aug. 18, 1206 ГЕ) — өө ` 
ds .. July 22, 1907 .. М 
T ‚з .. Nov. 2, 1907 .. Nov. 10 


arita- T angi r ee 2 ` ee 
Po Irchur-Chitu (Closed) ee ee eo 
Garachico-Santa Crus .. 
Las Paimas-Arecife . . ee oe BE IJ 
Brest-Dakar x oe ae Ие. 
Katonou-Lagos és а 
LAxDLINES, 
Puerto-Barrios ee ee oe ee өө 
Telephotography.—A dem onstration of Prof. Korn’s 


system of transmitting photographs by wire was given at the offices 


ee Aug. 9, £909 .. .ò 


of the Daily Mirror on Thursday last week; the inventor delivered 


a lecture on tbe subject, and attempts were made to transmit а 
picture from Paris, but the results were unsatisfactory. Eventually 
the apparatus was got into working order, and a photograph 
of the King was transmitted from Paris with success: this, it is 
claimed, is the first photograph received by telegraph in England, 
aud the first ever sent by cable. | | 


Telegraphists’ Strike in the U.S.A.—The strike has 
absolutely collapsed, and the operators have returned to work. 


United States,—WEsTERN Union TELEGRAPH Co., 
1905-6.—The total capital of the company was £19,474,000, upon 
which ioterest and dividends absorbed £1,239,213. The receipts 
for 1905-6 totalled £6,135,131, and the expenses £4,721,014, leaving 
a surplus of £1,414,117. The receipts showed an increase over 
the previous year of £328,404, and the expenses were more by 
£351,900, so that the net result of the year's working is a decrease 
of £23,496. Thé reserve fund amounted to £3,369,745. The com- 
pany'e system was increased by 4,400 km. of cable, 115,188 of wire 
and 509 new offices during the year, the whole system comprising 
2,021,140 km. of wire, of which 566,631 are of copper, this latter 
figure inclading 73,093 km. erected during the year. Altogether, 
£658,596 wae spent on new construction, or £427,096 more than 
the year before.. The. company: handled 4,009,762 more telegrams 
than during the previous year. | : | 
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AMERICAN TELEPHONE AND TELEGRAPH Co.—The receipts 
of this company during 1905-6 were £4,905,219, and. the 
expenses £2,311,032, the net profit being £2,594,187. Ot this 
£2,039,046 was distributed in dividends, and £354,747 was taken to 
the reserve fund, while £200,393 was carried forward. 1,409,578 
new telephone instruments were connected during the year, the 
total number in use at the end of the year being 7,107,836. The 
company possessed 3,068,833 stations in 1906, against 2,528,715 in 
1905, and increased the wire by 2,717,580 kilometres. The average 
daily number of conversations dealt with was 16,940,000, or at the 
rate of 5,455,000,000 conversations per annum, and this works out 
at an average of 64 telephone calls per inhabitant. £15,873,389 
was spent on new construction during 1906, the total construction 
account being thereby increased to £59,782,851 during the course 
of seven years. It is stated that this large sum was spent on con- 
struction during the year in view of future requirements, and it 
was also inflated by the high price of labour and material. The 
policy of the company has always been to provide systems to new 
places connected, to carry more than the existing traffic, in view of 
future developments, and owing to the very rapid increase in the 
use of telephones, others have had to be entirely reconstructed or 
considerably augmented. The company has also to keep in touch 
with improvements which occur annually, and is now laying 
underground cables containing 400 and even 600 circuits.—Journal 
Télégraphique. 


Wireless Telegraphy.—A telegram to the Daily 
Telegraph from its Copenhagen correspondent states that success- 
ful trials of a new system of wireless telegraphy have been made 
between Mr. Poulsen’s stations at Lyngby and Esbjerg, a distance 
of about 200 miles. The inventor is Herr Aron von Lepel, and the 
system, it is said, is cheaper to install and gives much better 
results than any other method. The apparafus is also much smaller 
and lighter. The inventor now intends to make experiments 
between Esbjerg or some other Continental station and England. 

Communication is to be established by wireless telegraphy between 
Mergui in Lower Burma and Victoria Point, with a connection by 
landline to Maliwun. 


Wireless Telephony.— It. is reported that the 
Amalgamated Radio-Telegraph Co., Ltd., bas obtained communica- 
tion by means of wireless telephony over 50 miles across the city 
of Berlin. This is a world's record, 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New BUSINESS. 


ACCRINGTON.—St. James's Church to be re-built (212,000). 
AINSDALE.—Eight houses in Mill Lane. J. Gibson, Mossfleld Avenue 
Е Ainsdale. 
ALNWICK.—New Infirmary in course of erection. . 
ARBROATH.—Villa residences in Elliot Street. 
Keptle, Street, Arbroath. 
ATHERTON (near MANCHESTER).—New spinning mill to be built by the Ena 
Spinning Co. (new concern). 
AUDENSHAW (Lancs.).—New Council schools. 
Ashton-under-Lyne. 
BACUP.—Extensions to Myrtle mill for R. Hopkinson. 
BARNSLEY.—E.L. installation at Cockenham Hall. 
Market Hill, Barnsley. 
BIRKDALE.—House in Stanley Avenue. 
Birkdale. 
BIRKENHEAD.—New printing works fer Lever Bros., Ltd., Port Sunlight. 
BIRMINGHAM.—New Children's Hospital in Ladywood Road. H. K. Beale, 
. deputy chairman of the Committee of Management. 
BLACKBURN.—New Hall for St. Thomas's Parish (£2,000). 
BOLTON.—Extensions at Johnson, Hodgkinson & Pearson's, Parrot Street 
ills. 
BOLTON.— Extensions to Riverside Mills in Hacken Lane, Darcy Lever. 
Proposed hostel for lady students. Secretary, Bolton Education 
Committee. 
BOURNEMOUTH.—New administration block and out- patients“ department at 
the Royal Boscombe and West Hants Hospital. 
Railway Hotel to be re-built. H.C. Cartwright. 
Six terrace houses in Stourvale Road. Mr. Butler, builder, Bourne 
mouth. 
CANTERBURY.—Residence in South Canterbury Road. 
builders, Whitstable. 
CARLISLE.—Extensions to Cumberland Infirmary (£20,000). 
CASTLETON (Lawcs.).—New spinning mill for the Minto Mill Co. (new con- 
cern). 
CHEPPING WYCOMBE (Всск‹.\.— New elementary school for the Borough 
uncil, T. Thurlow, architect, High Wycombe. 
CONWAY.—Bungaiow residence for Mr. Hayes, Glan, Conway. 
(PorTHLLWYD).—Power station for the Aluminium Corporation. 
COVENTRY.—Block of offices in Folly Lane for the Humber Cycle Co., Ltd, 
T. F. Tickner, architect, High Street, Coventry. 
CRESSWELL.—New Wesleyan Manse. Е. E. Smith, architect, Queen Street, 
Worksop. 
CROSS HANDS (CakMARTHENSHINE).—New Council School at Cwmgwili. 
W. V. Morgan, architect to the Education Committee, County 


Calder Bros., builders, 82, 


Clayton Bros., builders: 


C. H. Charlesworth, 
J. I. Chambers, Brighton Road, 


Amos & Foad, 


Offices, Carmarthen. 
DAUKEY (InrLAND).—Proposed new technical schools for the U. D. C. 
DARWEN.—Additions to weaving shed (200 looms) for the Lower Darwen Mill 
Building Co. . "TU TN à 
DERBY.—New laundry at Walton Workhouse (£2,000, | 
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DEWSBURY.—Motor garage and repairing works heated and lighted by 
electricity, for Albert Hunter, 42, Northgate. 

DOVER.—Rebuilding business premises for M. Pepper, J.P. Worsfold and 
Hayward, architects, Market Bquare, Dover; Gco. Munro, 
builder, Dover. 


DUNBAR.—New church hall at Abbeylands. Parish Church Committee. 
DUNDEE.— Additions to factory for F. East & Co., Commercial Street, 
Machine shop, &c., for J. Howe & Sons, Frederick Street, 
Downfleld. 
Warehouse, office and shops, for T. Bell & 8ons, Hawkhill. 
Villas for Geekee & Macintosh. 

DURHAM.—Residence for attendants at the County Asylum (£2,298). Thos. 
Boyd, builder, Darlington. 

Extensive additions to Council Schools, Chilton (£2,119). G. 
Gradan & Son, builders, North Road, Durham. 

EASTBOURNE.—Additions to All Souls’ Parish room. Е. G. Cooke, architect, 
2, Hyde Gardens, Eastbourne; W. Martin & Sons, builders, 
Eastbourne. 

Nine houses in Sidley Road. R. W. H. Hamblyn, architect, 58, 
Susan's Road, Eastbourne; J. D. Thompson, builder, East. 
bourne. 

EDINBURGH.—Electric installation at the Recreation Hall, Bangour, for the 
Edinburgh Board of Lunacy. H.J. Blanc, architect, 25, Rut- 
land Square, Edinburgh. 

EPSOM.—Block of shops in Pound Lane, for Mr. Matthews. 

FAILSWORTH.—New public schools at Wrigley Head, with training, cookery 
and laundry departments, for Uheshire C. С. 

: FARNWORTH (near Bor. rox). New premises for the Manchester and Liver- 
pool District Banking Co. Canliffe, Pilling & Gask, architects, 
37, Mawdsley Street, Bolton. 

Extensions to sewage works (£9,000). 
tractors, Bolton. 

FELIXSTOW E.—Residence in Golf Road, "for the Hon. A. H. D. Ackland. 

GLAMORGANSHIRE.-— Additions and alterations to the St. Athan Council 
School. T. M. Franklen, clerk to the Glamorgan C. C., Council 
Offices, Westgate Street, Cardiff. 

GLASGOW.—Restaurant in Station Road, Scotstoun West. Henderson and 
Macdonald, 203, Castle Btreet, Townhead, Glasgow. 

GODSTONE (8vnnEgx).—New brick factory for A. P. Ingram. 

HADLEIGH.—Public elementary school for Essex С.С. J. Н. Nicholas, secre- 
tary to the County Education Committee. 

HALIFAX.— Alterations to Sowerby Bridge Post Office. 

HALTON (Laxcs.).— Station buildings for the Midland Railway Co. А, L. 
Charles, secretary, Derby. 

HANLEY.—Mission Hall, &c., for Bethesda Mission Trustees. 
architect, 109, Victoria Road, Hanley. 

HENDON.— Wesleyan schools (£4,000), Rev. J. Н. Hocken, chairman of Build- 

ing Committee. 
Addition to St. Vincent's Church. 
W. C., architects. 

HEREFORD.—New secondary school for boys, for the T.C. 

HESSLE, В.О. (Yorxks.).—Semi-detached villas for W. Sykes. 
architect. 

HITCHIN (LEtcHWoRTH).—Public building at the Garden City (23,000). Under- 
wood & Kent, architects, Letchworth. 

BE vere of Jalland Estate into Garden City. F. Runton, architect, 

ull. 


W. Pollit & Co., Ltd., con- 


Wm. Campbell, 


Tasker & Slater, 2, John Street, 


J. B. Kirton 


ILMINSTER.—New collar factory for Cook & Co., North Street, Ilminster. 


IRLAM R public baths. Surveyor, Council offices, Irlam, 
ancs. 
LARNE (InxLAxp). Residence and surgery in Main Street for Dr. W. J. 
Wilson. J. P. Irvine, architect, 49, Waring Street, Belfast. 


LEEDS.— Extensions to officials’ accommodation at Armley Gao! for the Prison 
Commissioners. : 

LENZIE, N.B.—Proposed alterations and additions to the Council school 
(£3,000). J. Shanks, architect. 

LINGFIELD (BunnEY).—Additions to Nobles"' for Sir Lewis Dibden. 


LONDON Жошы —Alterations to school. Rev. J. Jenkins, vicar of Bt. 
John's, Angell Town. 

(BovTHwARK).— Converting portion of old police court into Coroner's 
Court. W. E. Riley, superintendent architect, L.C.C., Spring 
Gardens, З.М, : 

(S.E.)—Re-erection of 187.9, Bermondsey Street. 
11, Bermondsey Square, S. E., architects. 
Hackney, N.E.—Factory for Alfred Jenkins, 107, Tottenham Road, 

Hackney, N.E. 

MArYLEBONE.—New schools (672 places). Rev. F. S. Webster, 19, 

Weymouth Street, W. Vicar of All Souls’, Langham Place. 


(GREENWICH).—Alterations to school. Rev. G. F. Cecil де Cartaret, 
vicar of Christ Church, Greenwich, S.E. 

(PiccADILLY).—Conversion of Nos. 80 and 81 into Imperial Colonial 
Club. Mrs. Baker, organising secretary. 

(Bonp StrREET).—Rebuilding No. 124. Garrett White & Poland, 16, 
Hanover Street, W., agents. 
(W.C.).—Buildings in Alfred Place. 

Road, B. E., builders. 

(W.) — Conversion of 1,: Berners Street, to offices, showrooms, &c. 
Davies & Co., 61, Berners Street, W. +» Renta. 

(PALMER'S Green). —Congregational church, Rev. Ll. Н. Parsons, 
Finsbury Park, N. 

(WooLwicH).—New premises for Rectory Piace Congregational 
Church. Smith & Sons, Ltd., builders, Carpenters Road, 
Stratford, E. 

(EALING, W.). School on “ The Lammas "’ site. C. Jones, engineer 
and surveyor to the T.C., Ealing. 

(Homerton, N.E.).—Additions to Eastern Hos 
р engineer, Metropolitan Asylums 


E. Crosse & Co., 


Holloway Bros., 19, Belvedere 


ital (22,800). W. T. 
oard, Embankment, 


d — 29 houses. C. Barwell, 2, Ravelstake Road, 8.W. 

(WiMBLEDON).—Additions and alterations to Southdown Laundry. 
J. Garrett & Sons, 17, Balham Hill, S.W., builders. 

(WIMBLE pon).—Conversion of dwelling houses in Haydon's Road 
into shops. Dawson, Son & Terry, 3- 4, Lincoln’s Inn Fields, 

W. C., surveyors. 

(WIMBLEDON).—Additions to Pte in the Broadway for Lipton's, 
Ltd., Bath Street and Old Street, E.C. 

(erences: —Additons to "4, Thurleigh Road. W. C. Poole, 
Brighton Railway Approach, Prested Road, Battersea, architect. 


(Stamrorn HIL, N.E.).—Buildings on site of Nos. 184.6. Н. С. 
Wehster, 1, Gresham Ruildings, Basinghall Street, E.C., 
surveyor, 

(HAMMERSMITH, W.). — Extension of electric power plant at 
Gwynnes, L.A., Iron Works. G. G. Bell, electrical engineer, 
Mammersmith Borough Council. 

(Honxerw. N).--Cóttge Hospital (48, 700. Geo. Lethbridge, 7, 
Draper's Gardens E. C., architect | Matiook d Parerns, 168, 
Mray e Inn Roeg Wie, buliders, 


TONGWYNLAIS (GLAM.).—New council school. 


'"WREXHAM.—Theatre and club in Regent Street. 


LOUGHREA.—New wing to the Convent of Mercy. W. H. Byrne &t&on, archi. 
tects, 20, Suffolk Street, Dublin. 
LYTHAM (ANSDELL).—New institute, billiard saloons and library (£4,000). 
NEWPORT ee premises for local Co-operative Society in Chepstow 
oad. 


NOTTINGHAM .—New Baptist Sunday Schools, Long Eaton (£2,400). 
Hooley, architect. 
OLD HILL (8TAFFs.).—Works for W. Willetts, manufacturer, G. A. Bloomer 
architect, Old Hill, Cradley. 
OSWESTRY.—New Railway Institute. 
PAIGNTON.—Science and Art School for the U. D.C. 
tect, Palace Avenue, Paignton. 
POOLE. -— Additions to the new municipal offices. Borough surveyor. 
PAISLEY.—Residences for attendants at Hawkhead Asylum, Crookston, for 
the Govan District Lunacy Board. H. & D. Barclay, architects 
245, Bt. Vincent Street, Glasgow. 
PORT GLASGOW.— New elementary. higher grade and supplementary course 
school for the School Board (£14,200). 
RAVENSTHORPE.- E. L. installation at the offices of the U.D.C. Mr. 
Mountain, engineer to the Council. 
REDDITCH.—Proposed new church, parish room and Sunday Schools. Rev. 
T. E. Healey, Redditch Parish Church. 
RETFORD.—New asylum at Rampton.. 
RHONDDA (PENycraic).—Conversion of part of Penycraig Council schools into 
cookery and handicraft centres. J. Rees, architect, Hillside 
Cottage, Pentre, Rhondda. 
ROTHERHAM.— Additions to Crown Hotel, including motor garage for Allsop 
and Sons, Ltd., Sheffield. 
New Hippodrome in Henry Street and Nottingham Street, to be lit 
by electricity. Chadwick & Watson, architects, Leeds. 
New elementary school, Wickersley (accommodate 420). for West 
Riding and Yorks C.C. F.A. Darwen, County Hall, Wakefield. 
RUGBY.—New church, St. Peter's. Ford Whitcomb, architect. 
RYTON (Co, DvnBAw).— New schools, Greenside, for Durham С.С. (£1,962). N. 
Ritchie, builder. 
ST. ANNES-ON-THE-8EA.— Additions to Oxford House Schools. J. F. 
Brindle, St. Annes. 
Ville residences, stable, coach-house, &c., in Oxford Avenue. Thos. 
Whiteside, St. Annea. 
SALE. —Proposed public baths (£7,000). 
Eight new shops in Northenden Road for Messrs. Radcliffe, 37, 
. Moorfields, Liverpool. 
SALISBURY.—New Wesleyan Soldiers’ Home at Tidworth Barracks (£6,000). 
Rev. W. Bridie, senior Wesleyan Chaplain, Salisbury Plain. 
SANDGATE.—New Military Hospital for the War Office. 
BHREWRBBURY.—Important additions to Salop Infirmary, including new 
Nurses’ Home (£14.000). 
SILCOATES (Yonks).—New college. Oliver & Dodgshun, architects, 18, Park 
Row, Leeds; Bagnall Bros., builders, Eastmoor, Wakefield. 
SNEINTON (Norrs.).—Proposed new Congregational Church. Rev. J. H. 
Taylor, chaplain. 
STOCKPORT.—New mill (the third) for the Stockport Ring Spinning Co. at 
Brinksway. G. Atherton, chairman of the company. 
STOCKSBRIDGE.--New hospital for the U. D.C. 
8UNDERLAND.—New council schools, Silksworth, for Durham С.С. Brown 
and Spain, architects, 51, Fawcett Street, Sunderland. 
SUTTON (8cvBnEy).—Laboratory for Metropolitan Asylums Board (46.200): 
T. W. Aldwinckle & Son, 20, Denham Street, London Bridge: 
B. E., architects. 
SWANSEA VALLEY.—New school, Craigcefnparc. T. M. Frankien, 
Glamorgan С.С. Offices, Westgate Street, Cardiff. 
T. M. Franklen, clerk to the 
cones County Council, Council Offices, Westgate Street, 
ardiff 
WARRINGTON.—New elementary school, Helsby, for Cheshire C. C. G. F. 
Ashton, 71, High Street, Runcorn. 


Ernest 


W. G. Couldrey, archi 


WARWICK. — Electric шашы apparatus at the County Hall, &c., for 


the C.C 
WELWYN (Henra).— Alterations and additions to Wendover Lodge for Bir A. 
Scott-Gatty. 
Residence at New Welwyn for A. Soper. 
WESTHOUGHTON (LAxcs.).— New hotel for Sumner's, brewers, Haigh, near 
Wigan. Mr. Dyson, architect, Horwich, near Bolton. 
WEST SULWORTH oe Hee new Parish room (seat 160). 

' culars from J. Hazel, Hazeldene, West Sulworth, Dorset. 
WEYMOUTH.—New Mission Church in Chickerell Road (£1,800). 
WHITBY.—Residence at Ruswarp Bank for Miss Н. Falkingbridge. 

J. Falkingbridge Parker, architect, 18, Coleman Street, London. 
J. Н, Havelock Sutton, 


Parti- 


architect, Liverpool. 


WRIGHTINGTON (LANcs.). ee new Council school. 
.. Preston. 


County architect, 


Fatality.—An inquest was held last week at Grimsby 
concerning the death of a Great Central Railway crane-driver 
named Precious, aged 23. It appeared from the Coroner's state- 
ment that deceased was engaged hauling empty wagons along the 
railway lines by means of an electric bollard or capstan which was 
worked by a bolt. This bolt, pressed by the foot, set the capstan 
working, and when. released, the bolt should stop the machinery. 
In this case, the Coroner believed tbe bolt stuck, and did not do 
its work. Deceased got entangled in the steel wire hauling rope, 
and bsing whirled round and round, his hcad was battered on a 
wagon wheel only 3 ft. away. 

Hucu B. BIN HAM, foreman in charge of the electrical depart- 
ment at Grimsby for the G.C.R., said the capstan, which deceased 
was working, was under his charge. The releasing of the bolt or 
pedal should switch the current off, the pedal being actuated by 
two springs. No complaint had been made to him that the pedal 
did not work properly, but he had inspected it and found it in 
proper order. He had since heard that the pedal did not act, but 
if this was eo, it was deceased's duty to make a report of the 
fact. Witness had since examined the pedal, and he found that 
some sand had worked its way inthe opening; this would be likely 
to make it stick. It was possible, if the man fell sido waya, that his 
foot would oause the pedal to cant and stick under the edge of the 
plate, A verdict of " Accidental Death” was returned. 
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ELECTRICAL DEVELOPMENTS AT THE SUNDERLAND FORGE 
ENGINEERING 60,5 WORKS. 


' THE town of Sunderland has long been identified with the 
strenuous commercial rivalry of the Wear Shipbuildiug 
Yards and their near neighbours on the Tyne, with the result 
that Sunderland 
has forged ahead 


under this influence, — ]: | * 
and not only sbip- z st ER: 
building but many = imet — 
allied and sub- 
sidiary industries 
have developed to a 
large extent. 
Closely connected 
with the Wear in- 
dustries for the 
past 20 years has 
been the Sunder- 
land Forge and 
Engineering Co., 
which, in addition 
to its well-known specialities in general forging, is to 
the fore as the maker of certain electrical specialities of 
considerable merit. 


Fic. 1.— TRR AnMATORE Winpina SHOP, 


polyphase motor work generally. | 
are situated at Pallion, on the outskirts of Sunderland, and 
adjoin the North-Eastern Railway; that section devoted 


Au important section of the work consists of ship lighting 


installations, of which over 300 have been carried out by 
the company, which, it may be remarked, is in an exceptional 


position as regards 
this particular work, 
owing to the fact 
that it manufac- 
tures both en- 
"gines and dyna- 
mos, in addition 
to carrying out 
the installation and 
wiring with its own 
staff, . B ял 
"The firm also’ 
specialises in elec- 
tric . winches, hoista, 
and cranes for ship- 
yard use; and in 
direct-current and 
The company’s works 


3 


Fic. 3.— VII Ww or THE Licna? MacHINE AND EBECTING SHOP. 


The company has, of course, had some 12 years’ experi- 
ence in electrical work, and has therefore had ample time 
not only to develop its specialities, but also to pee its 
business organisation and works equipment. · i 


to electrical and mechanical engineering’ comprises three: 


principal and several lesser shops, forming a V-shaped 


block of buildings, with the offices close at hand. 


The heavy machine shop, shown in fig. 5, p. 812, to which we 
F 
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fig. 1, devoted entirely to electrical work, to wit, arma- 
ture winding and electrical testing; and here a good 
idea of the generator and motor work carried out by the 
firm—ranging іп size from a j-n.r. motor to a 300-кү. 
generator, and including both direct and alternating-current 
machinery—can be gathered. 

The tool equipment includes sundry machines specially 
adapted for the work here dealt with; among these may be 
mentioned six coil-winding machines, built by the company, 
and shown in fig. 3, each operated by a small shunt-wound 
motor, the speed of which is regulated by the knee of the 
operator pressing on the regulator handle. In these 
machines, all the armature and field coils are formed prior 
to bending to shape for insertion in the armature slots. 

The armature binding is carried out in a special machine, 
driven by a 2-H P. motor, enclosed in the headstock, This 
machine carries three different sizes of binding wire, which 
pass to the armature through an adjustable feed; it is 


Fic. 3.—CORNER OF THE ARMATURE SHOP, SHOWING operated through a clutch, and gives four spindle speeds. 
Соп, WINDERS. Adjacent to it are a 14-in. lathe for commutator finishing 
and a wire-stretching machine (driven by a 4-H.P. motor). 
may first refer, con- The latter ma- 


tains an equipment 
of electrically- 
drven machine 
tools, in which the 
heavier operations 


chine is a time saver; 
it can be adjusted 
to draw out rapidly 
and cut off to any 
required length the 


of boring, planing \ | copper wire used in 
and turning аге we е; E j REY armature windings, 
carried out. x с] C NONE m. thus avoiding the 

This ‘shop is HW М! | | ^ч. du somewhat lengthy 


b f 


b 


spanned by a 20- 
ton 4-motor electric 
traveller, con- 
structed through- 
out by the Com- 
pany, and arranged 
to pass through the 
end of the building 
ou a gantry, which 
extends over the 
adjacent railway, 
thus facilitating the 
handling of heavy 
material and plant. 
Among the. ma- 
chinery, we noticed 
a double-ended 
lathe for 40-in. 
centres, with an 
80-ft. bed, each head- 
stock being operated 
by a 35-H.P. motor; 
a 6-ft. vertical boring 
mill for machining 
the magnet rings and 
carcasses of generators, 
&c., driven- by a 10- 
н.р. motor; a three- 
headed horizontal 
boring machine adap- 
ted for dealing with 
winch frames - and 
similar work; and a 
heavy shaping machine 
of special type, driven 
by a 16-H.P. motor. 
Practically all the 
tools, which in addi- 
tion to the above 
included smaller lathes, 
slotting, planing and 
drilling machines, &c., 
are driven by in- 
dividual direct-current 
motors of the com- 
pany’s own make, 
Adjoining this shop, 
and parallel to it, is 
a new bay, shown in 


process of hand 
straightening and 
cutting. The im- 
pregnating and 
vacüum drying 
plant, installed at 
one side of this 
shop, includes a 
useful modification 
of the standard 
apparatus. This 
consists of a small 
motor-driven 
vacuum pump, a 
receiver, steam 
drier, and varnish 
tank ; for impreg- 
nating purposes, a 
vacuum is created 


Fic. 5.—Тнк Heavy МАСНІХЕ НОР. 
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in the drying chamber, and the varnish is drawn in the extremeties of the leads being brass-tipped for making 
from the adjacent tank, and when this operation is contact with commutator segments. The tester, listening 


completed the varnish is returned to the 
original receptacle by the simple expe- 
dient of creating a vacuum therein. The 
arrangement keeps the varnish in good 
condition, comparatively free from air 
and grit. The shop, one end of which 
contains the test bed, is spanned by a 
4-motor electric crane, having two lifts 
of 15 and 2} tons, and built by the 
company. ! 

The soldering operations in the arma- 
ture shop are facilitated by the carefully- 
devised gas supply arrangements, some 
32 connections being provided at regular 
intervals in the concrete floor. 

An interesting innovation in arma- 
ture insulation testing has been devised 
in this department, sound indications 
being employed through the medium of 
a telephone receiver. 

А | small motor-generator in the test- 
ing department furnishes a supply of 
alternating current to test leads on the 


_ Fic. 9.—ViEw IN THE Тоог, Room. 


Fic. 8.— STANDARD PaLLiox 35-kw. SHiP-LiGHTING SET. 


to a telephone receiver coupled up to 
a pair of contacts arranged for two 
adjacent commutator segments, hears 
the familiar buzz of the engaged 
telephone if all is right, a faint sound 
indicating defective insulation between 
the adjacent segments under test. 

This arrangement allows of rapid 
testing and at the same time dispenses 
with instruments which, from the fre- 
quent moving to which they are sub- 
ject, are liable to error and damage. 

The company uses solid-forged sbafts 
and couplings for all its motor and 
generator work, the armature spider 
and commutator sleeve, in one casting, 
being pressed on to the shaft. Pure 
mica insulation is used in building 
up the commutators, and the latter 
are mounted on micanite cones; the 
armature slots are of the semi-closed 
type, the windings being secured by 
hornbeam wedges—from which  con- 
structive details, and from figs. 7 and 
12, of a standard squirrel-cage motor and 
250-KW. open-type generator respect- 


wall at one side of the winding space—the pressure between ively, it will be gathered that modern practice prevails in 
these being varied as required by means of a liquid resistance. these works. 
Test leads can be plugged into this circuit at intervals ; The other arm of the buildings constitutes a general 
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machine shop, provided with a gallery for the lighter tools, 
Ke. This shop, shown in fig. 2, contains a very complete 
equipment of tools, those in the lower part being—with the 


Еа. 10.—BINGLE-CYLINDER LIGHTING SET. 


exception of a few 
large machines— 
driven by a 50 
H.P. motor. 

It is hardly 
necessary to refer 
in detail to this 
portion of the 
equipment, but as 
showing the ad- 
vanced methods 
obtaining, we may 
mention that micro- 
meter gauges— in. 
to 6 in.—are used 
throughout for dia- 
metrical dimensions, 
as also limit gauges 
for bores in all 
cases. Further, in- 
structional cards 
dealing with these 
devices, which contain also particulars of decimal equiva- 
lents, &c., are hung round the shop. 

Herbert turret lathes are used for the small repetition 
work, and a grinding lathe deals with all the armature, 
motor, and small shafts turned out. A hydraulic press 
equipment is installed for pressing the armatures on the 
shafts ; the same pumps— motor driven—are utilised for 
testing all steam cylinders to double working pressure. 

For the handling of material, a 10-ton three-motor crane 
and several jib cranes are provided in the main shop. The 
gallery, of which fig. 4 illustrates a portion, is used for 
numerous lighter operations, including brass finishing, 
commutator assembling, the fitting-up of crane and winch 
controllers, and pressing brass clips, &c., for installation work, 
and a small electro-depositing plant is installed for copper 
and nickel-plating the small fittings turned out by the 
company. The tool equipment, including drills, turret 
lathes, &c., is driven by a 15-H P. motor, and two small 
electrically-driven jib cranes are provided. 

One end of the shop opens on to a store containing 
drawings and tracings for shop use; above it is the main 
drawing office. We may, here say that, in addition to 
ordinary routine work, this office designs all the tools, jigs, 
&c., used in the works. The other extremity of the shop 
also opens on to stores, the upper floors being devoted to 
electrical accessories, fittings, and small engine parts. A 
noticeable feature of all the stores, cupboards and lockers is 
the use of expanded metal instead of solid panels in the 
doors, an arrangement which obviously saves considerable 
time and labour on the part of those in charge. | 


Fic. 11.—THREE-TON BAGGAGE WINCH, AS INSTALLED IN THE WHITE STAR SHIP “ADRIATIC.” 


The tool shop, fig. 9, occupies a position" between the 
general machine and armature winding shops, having access 
from both ; it is, needless to say, a very important adjunct, 
and is recognised as such by the.company. 

Nothing but high-speed steel tools and drills, air 
hardened, is employed in the works; and all the tools in 
use are exchanged against checks, four of which are issued 
to each man. The exchanged checks are further hung up 
beside a description of the tool taken out, and as the owner 
of a check is known, any tool can be immediately traced. 
The machinery installed in the tool room includes an auto- 
matic band-saw sharpener, a saw-brazing machine, and а 
setting machine—band saws being used largely for cold- 
metal sawing in the works—small lathes, shaping and drilling 
machines, Cincinnati and Universal grinding machines, and 
a special twist-drill grinder. 

A gas-heated annealing and case-hardening stove also 
finds a place, as well as a 10-н.р. motor for driving the 
machinery. i | ! 

Duplicate tools are stored here with а view to avoiding 
loss of time, and a special rack is devoted to.jigs, which are 
used wherever possible. 

Turning from the excellent tool-making equipment, a. 
short reference may be made to the smith’s shop, where Keith 
and Blackman electrical fans are fitted to the hearths, and 
used for air-hardening the tools. A Pilkington steam 
hammer and a Cochrane boiler also form part of the equip- 
ment; the latter serves for multifarious purposes, including 
the test running of 
the ship lighting 
plants, when the 
main steam raising 
plant — consisting 
of two marine 
boilers, each of 500 
H.P., with a work- 
ing pressure of 200 
lb. per sq. in.—is 
shut down. 

The company 
makes its own 
patterns; the pat- 
tern shop and store 
is an isolated build- 
ing, with a full 
equipment of wood- 
working machinery. 

Finally, we may 
refer to the test 
room, shown in 
fig. 6, through which the engines, generators, winches, and 
other plant pass for final testing before being sent away. 


Fi. 12.—STANDARD 250-KW. OPEN-Typg GENFRATOR. 


Switchgear occupies one side of this recom, and steam and 
exhaust piping another—flexible steam and exhaust pire 
connections being made to the engines under test. 
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The firm pins ite faith on low rather than on high-speed 
engines, as being less costly to operate, and at the time of 
our visit, among other plant, a standard Pallion" 40-Kw. 
steam generator, running at 300 n.P.M., was under test. The 
engine, of the compound open type, was fitted with piston 
valves, which are adopted in all cases, and with throttle 
governing by a shaft governor which is guaranteed to control 
the speed within 2 per cent.; it was one of 13 supplied to 
one firm of ship-owners. The generator, of the compound- 
wound six-pole type, wound for 100 volte, was fitted with 
the company’s own brushes, having a parallel action, and 
was designed for fixed brush position at all loads. 

As а contrast, the smallest combined set, built by the firm 
for electric lighting on trawlers, &c., was also under test ; 
views of these ship-lighting plante are shown in figs. 8 and 10. 

А 3-ton shipyard winch, one of 16 on order for a 
large shipyard, was approaching completion. This winch 
represents the most recent development in a line in 
which the company has specialised for several years. 
The motor and controller are combined in one casting, and 
the motor operates the winch through worm gear running 
in an oil bath. A magnetic brake is fitted, also a foot brake 
which automatically rotates the controller to the off 


position before applying the brake, and thus safeguards the . 


motor. The resistances are enclosed in the motor casing, 
and the whole of the apparatus is watertight. In fig. 11 we 
illustrate a baggage winch, embodying many of the features 
described above, which is capable of lifting 3 tons at a 
speed of 100 ft. per minute, and lighter loads at higher 
speeds. Two of these winches are installed on the White 
Star liner Adriatic. In connection with winch work, a 
testing well has been put down, giving a lift of 40 ft., and 
all winches are tested on full load. ur | 

In connection with the test room, an 80-H.P. motor- 
generator is installed for giving опе to віх phases at 
varying periodicity and pressure through transformers. 

All the shops are lighted by arc lamps and heated by hot 
water, and in other directions every care is exercised in the 
interests of the employés. | ЭР | 

А card index system of one sort or another usually finds 
a place in every up-to-date works. In this case the company 
has adapted to its needs a system which apparently gives full 
‘control of the costing, shop-work. and stores, and, in fact, 
plays an extremely important part in the organisation of the 
business. 

Some 450 men are employed in the workshops fnd out- 
Bide on ship-lighting and shipyard installations, the firm 
having extended its operations to all the principal ship- 
building centres in the United Kingdom. In connection 
with the installation work, a special outside store is pro- 
vided, large stocks of cable, conduit, lamps, glassware, 
fittings and switches, being held in readiness for this work. 

In conclusion, our thanks are due to the company for 
affording us this opportunity of recording the impressions of a 
most interesting and instructive visit. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Almeria.— November 28th. Various materials connected 
with tbe 350 metres extension of the Port of Almeria, including six 
electric cranes and 108 iron cases for same, &c. . The requirements 
&re divided into four distinct lots, the total to be deposited on 
which amounts to about £836. Losal representation is necessary. 
A copy of the specification (in Spanish) for the supply of the electric 
cranes has been received from the British Vice-Consul at Almeria 
(Mr. J. Murison). This, together with the Gaceta de Madrid, which 
contains further particulars of the materials required, may be seen 
by British firme at the offices of the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall Street, London, Е.С. 
— Board of Trade Journal. 

Australia.—SovTH AUSTRALIA. January 8th, 1908. 
One common-battery switchboard and 3,000 subsoribers' telephones. 
Commonwealth Office, 72, Victoria Street, 8.W. 

M»L50UBNA.-—80 4.0. flame arc lamps for the City Council, See 
*' Official Notices’ November 1st. 

Croway, N. fl. W. - Meters fof the Municipal ,Gounail, See 
"О еа] Notices November ist 2n 


Austria.—A new turbine and dynamo are shortly to be 
installed at the municipal central electric lighting station at 
eae in the Austrian Tyrol. Tenders are being at present 
invited. 


Brussels.— December 31st. The Commandant du Génec 


requires tenders for the electric lighting of the Military School. 


Specifications, 1s. 8d., from 40, Rue de Reutiers. A deposit of 
£240 is required. 


Buenos Ayres.—The Public Works Department requires 
tenders for laying and equipping two new telegraph lines. 


Chatham,—November 21st. The B.C. requires tenders 
for the annual supply of incandescent electric lamps. | 


East Stonehouse (Devon).—The U.D.C. invites tenders 
for the installation of fittings, wiring, lamps and accessories in the 
Town Hall Buildings. С. Н. Trounce, surveyor, Town Hall. 


Liverpool.—November 21st. 'The Cheshire Lines Com- 
mittee requires tenders for annual supplies, including telegraph and 
permanent way materials. Particulars from Mr. Glegge Thomas, 
gecretary, Central Station, Liverpool. 


London.—November 27th. Alterations to fire alarm 
and telephone systems for the Gore Farm Fever Hospital for the 
Metropolitan Asylums Board. See Official Notices to-day. 


Manilla.—January 15th, 1908. Sewage pumps to be 
worked by electric motors are required by the municipal authorities. 


Montreal.—December 16th. Tenders for the supply of 
gas and electricity in Montreal are now being invited by the Fire 
and Light Committee. They have to be sent to the office of the City 
Clerk, City Hall. The fall details appear in a large advertisement in 
the Zines for November 11th. The electricity section is given thus: 
(а) Tbe public lighting, by electricity, of the streets, parks, squares, 
and other real estate belonging to, or under the control of, the city, 
from the expiry of the contracts now existing. (b) The supply of 
еш! energy for lighting, heating, and industrial purposes for 

e citizens. 


New Zealand.—December 11th. The NapierT.C. requires 
tenders for electric tramways, lighting and power supply. Frank 
N. Bower, Town Clerk. j 


Peterborough.—November 21st. Feeder cábles for the 
Electricity Committee. See “ Official Notices" November 8th. 


Portsmouth.—November 19th. 150 tons steel girder 
rails and 100 pairs steel fishplates for the Corporation Tramways 
Committee. See Official Notices“ to-day. 


Rawtenstall.—November 29th. Lighting and tramway 
cables, conduite, trenching, &c., for the Corporation. See Official 
Notices to-day. 


Southampton.—November 30th. Boilers, generator, and 
cables, for the Corporation. Вее Official Notices to-day. 


ene ene 23rd. Mains and services, balancer 
and booster, and switching apparatus, for the Electricity Committee. 
See Official Notices November 8th. ú 


OLOSED. 


Australia,— MELBOURNE.—Postmaster-General of Vic- 
toria: J. A. Newton & Co.—9,000 copper binders for copper wire, 
300 lb. per mile, £65 58. ; 9,000 copper tapes for copper wire, 300 lb. 
per mile, £65 58. 


PgatH.—London tender, per Agent-General.—copper plates, 
£103 78, £100 18s. 3d., £94 198. per ton. A. W. Dobbie & Co.— 
7,000 zincs for Fuller's cells, £149 7s. 6d. Saunders & Stuart. 25 
cast- steel tappets, £2 108. each; 25 ditto, £1 178. 6d. each. London 


. tender, per Agent-General.—20 tons line wire to British standard, 


£16 178. 6d. per ton; 84 lb. joint wire, £23 8s. per ton. 


Bradford.—The Bradford Electrical Engineering Co., 
Ltd., have been appointed electrical engineers to tbe Bradford 
Board of Guardians. They have also secured the following 
contracts: — 

Wa cos tog ated installation (three-phase) for Messrs. Cook, Sons 

Electric light installation for Bradford Daily Argus works and offices, also 


arc lighting. 
Extension of eablés and mains at Union Workhouse, Bradford. 


Croyaon.—The Т.О. has accepted the tender of Messrs. 
Bd Les Bas & Oo. (£945), and Mr. 4. Wiseman (4180 18s, 54.) 
for the eupply of overhead wires and fittings for the tramways. 


* 
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Devonport Dockyard Contract.— Referring to the note 
in our last week's issue concerning the electrification of Devonport 
Dockyard, the British Westinghouse Electric and Manufacturing 
Co., Ltd., inform us that they have contracted with the Admiralty 
for over 300 motors with special control gear. These motors have 
been applied by the Westinghouse Co. to the driving of large 
machine tools, cranes and other workshop machinery at Devonport 
Dockyard. The whole of the apparatus has been constructed at the 
Westinghouse Works, Trafford Park, Manchester, and not in 
American competition with British interests, as erroneously 
di aba by the Daily Mail's correspondent's cable to which we 
referred. 


Dundee.—The T.C. has confirmed the Electricity Com- 
mittee's minute, and bas unanimonely accepted the tenders notified 
as accepted in our last issue. An order for stock cables has been 
given to the British Insulated & Helsby Cables, Ltd. 


Heckmondwike.—The U.D.C. has accepted the tender 
of Messrs. Babcock & Wilcox for the supply of a boiler. 


Leeds.—The T.C. has accepted the tender of Messrs. 
Willans & Robinson, Ltd., for the supply of a steam turbine, 
alternator, exciter and condensing plant, at £13,705. 


London.—HaxPsrEAD.—The B.C. has accepted the 


following tenders for annual supplies of cable:— . 


W. T. Glover & Co., Ltd. — High- tension and three-core cable. 
W. T. Henley's Telegraph Works Co., Ltd. House service cable. 


L. C. O. — The Fire Brigade Committee of the L. C. C. bas received 
the undernoted tenders for the wiring and fittings for the Charlton 
flre station 


Spacnoletti, Ltd. 
Cannon & Sons є = a ex ais 
Fryer & Co. vs 52 Š ux ae 147 0 
Nursey & Marr 147 0 
Smeeton & Page 166 5 


(recommended) 4109 15 
122 7 


The Highways Committee of the L. C. OC. proposes to accept the 
offer of the Standard Engineering Co. to supply two electric 
ventilating fans for the temporary car repair depot at New Cross, 
for the sum of E75. | * 


Warrington.— The T. C. has accepted the tender of the 
St. Helens Cable Co., Ltd., for a year's supply of cables. 


Wimbledon.— The E.L. Committee has decided to 
purchase 10, 000 Flame” arc lamp carbons from the Sloan Elec- 
trical Co., Ltd., at £7 19s. 6d. per 1,000. 


РА 


Wrexham.—The T.C. has accepted the tender of the 


Lancashire Dynamo and Motor Co., Ltd., for the supply of a 
60-Kw. steam dynamo, at £550. ; 


Whithy.—The U.D.C. has accepted the tender of Messrs. 
W. T. Glover & Oo. for the supply of cable for the new bridge, 
which is to be operated by electricity, at £69. 


* 


FORTHCOMING EVENTS. | 


To-day's Events (Friday, November 15th», —At 8 p.m. At the Institution House, 
Storey’s Gate, St. James's Park. Institution of Mechanical Engin- 
eers. Mr. E. J. Way (Johannesburg), paper on Labour-Saving 
Appliances at the Mines of the New Kleinfontein Co., Transvaal.“ 


Saturday, November 16th.—At 8.80 p.m. Institution of Electrical Engineers 
(Students). Visit to the Central Telephone Exchange (G.P.O.), 
Carter Lane, E.C. 


At 7.80 pm. Meeting of the Glasgow Technical College Scientific 
Society, at the College. Paper on 8ub-station Equipment, by 
Mr. J. Prentice. 


Monday, November 18th.—At 8 p.m. At Armstrong College, Newcastlc-on- 
Tyne. Institution of Electrical Engineers (Newcastle Section). 
Presidential address by Mr. J. Pigg. 


Tuesday, November 19th.— Liverpool and District Electric Association, Common 
- Hall, Liverpool. 
Direct-Current Machines.” 


Wednesday, November 20th.—At 7.90 p.m. At the University, Edgbaston, 
First meeting of the session. Institution of Electrical Engineers 
(Birmingham Local Section). Inaugural address by Prof. G. Kapp, 
chairman. 


At8 p.m. Society of Arts, John Street, Adelphi, W.C. First ordinary 
meeting. Inaugural address by Sir Steuart Colvin Bayley, chairs 
man, 


At 7.30 p.m. At 92, Victoria Street, S.W. Institution of Electrical 
Engineers, Btudents' Section. Lecture by Mr. Robert Hammond 
on '* Electrical Legislation.“ 


Friday, November 22па. At 5 p.m. At tho Royal College of Science. Meeting 
of the Physical Society. 


Saturday, November 23rd,--At 10 a.m. Junior Institution of Engineers. Visit 
. to the Royal Arsenal, Wool wich. : | 
Monday, November 95th.—At 7.15 p.m. At the Department of Applied Science, 


the University, St. George's Square, Sheffield) Mr. W. Н. Е 
Murdoch, paper on Magnetic Testing of Iron.“ 


Renewed discussion оп The Commutation of - 


NOTES. 


Notes on Business Management.—Can the works 
or ousiness manager make himeelf too essential? The New York 
Electrical Record quotes an American writer, who expresses himself 
very decidedly in the affirmative. The idea is one that might well 
be weighed by ErEcTRICAL Review readers who are responsible 
for the contro! of electrica] manufacturing or trading undertakings. 
The always- present manager may stand in the way of the helpful 
progressive initiative and the youthful apirit of enterprise among 
those who serve directly under him, and in that way the develop- 
ment of a business may be far slower or smaller than it might 
otherwise be. While making due allowance for occasional blunders, 
it should generally be regarded as a good thing for reliable and 
trustworthy men to be left to their own resources— within reason- 
able limits. It is necessary and good for every manager to get 
outside the walls of his own buildings at times. These callings away 
bring him into touch with other meh and other ideas and methods, 
freshening his view of things and preventing him from getting into 
a rut. The manager who can be “out” in person, but has so 
trained his subordinates that his presence still pervades the 
works’ office, hardly need fear that in his absence the interests of 


the business will be neglected or that discipline will suffer. It 


is quite possible for a manager by his too-constant presence to 
rob his sub-managers and assistante of the desire to put their best 
into things because there is the responsible chief to look to, and they 


have not any pressing necessity or opportunity to reveal what is in 
' them. The foregoing remarks must be taken as applying chiefly to 


comparatively small undertakings; with very large works the mistake 
is less likely to occur. The manager of such a factory will be, to 
a very large extent, a manager of sub-managers and a general 
dictator of policy. But in some respects they would apply to the 
sub-manager whose duties cover a department which is quite as 
large as some of the smaller works we have in mind. We append 
below the comments of the American writer, whose notes have led 
us to write the above :— | | 

" Don’t Be Too Necessary.—A man's value to a business is not 
always in proportion to the influence of his personal presence. . 
Sometimes the ability to leave a business for a time and have it 
go on as smoothly as ever is the best test of & man's control 
over it. 

" A factory manager was taking an extra hour nway from his 
work one noon, and remarked to a friend, with apparent pride :— 

“(I must be going back, or everything will be at a standstill. 
I can't leave the shop for two hours without causing a difference in 
the work. It doesn’t take long for things to be going at loose ends 
unless I am right there to watch them.’ 

"This man, trying indirectly to raise himself ir his friend's 
estimation, was really confessing his own weakness, and laying bare 
his secret misconception of the functions of a manager. The 
humour of the situation is apparent when we remember that^ 
many of the owners and managers of vast business establishments 
are able to be absent from their offices for weeks and even months 
at а time | 

“The good organiser, unless he is limited to very poor 
material, is usually the man who makes his own personal presence 
less and less of a necessity to the harmonious working of the 
system.” ` 


. Lots Road and Smoke Nuisance.—The Chelsea 
Medical Officer of Health, in a report issued on Monday, deals with 
the comments of the Westminster Police Court magistrate in 
regard to the recent prosecution of the Underground Electric Rail- 
ways Co. for causing an alleged smoke nuisance at their generating 
station in Lot's Road, Chelsea. Тһе summonses were dismissed, 
300 guineas costs being granted to the defendants. With reference 


.to the magistrate’s remark upon the absence of specially skilled 


engineering evidence on the construction and use of electrical 
generating power houses of a similar character to the Lot’s Road 


station, the Medical Officer points out that at present there are 


very few large power generating stations in this country, and the 
number of engineers who have practical experience in their con- 
struction, control and management is extremely limited. An 
attempt to obtain the assistance of the engineering 
staff of the L.C.C. was unsuccessful, the L.C.C. engineer 
being of opinion that expert engineering evidence would not be 
required. ‘Che magistrate had suggested that the prosecution of a 
company engaged in promoting the public benefit, by clearing the 
underground railways of smoke and steam, was an ungenerous act 
on the part of the Borough Council. In regard to this, however, 
the medical officer states that for nearly 15 months whilst the works 
were in an experimental stage, no notice was taken of the smoke 
emitted from the chimneys of the works, although complaints were 
frequent. Mr. Towle, the resident engineer at Lot's Road, had 
expresscd his sense of the generosity of the Borough Council in 
allowing the company so much latitude in the early stages, and had 
said that when the station was in full working order, there would 
be little reason to complain of any smoke emitted from 
the chimneys. That desired result was not attained, and the 
B.C. twice took proceedings without success. They would not have 
instituted proceedings a third time, but for a threat by the L.C.C. 
to treat them as a defaulting authority if they didnot. A question 
was raised during the hearing as to whether the amoke emitted was 
black or not, and the defence called an engineering expert, Mr. 
Swinburne, who expressed the opinion that the term black“ 
could only be applied to smoke from which 90 per cent. or more 
of the light had been cut off. The Medical Officer remarked that 
in future the Council would have to call evidence on these lines, 
and have photographs taken of the smoke, as the defendants.in this 
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case had done. The Public Heath Committee recommends that as 
the prosecution was instituted at the urgent request of the Public 
Control Committee of the L.C.C., and as the smoke question is one 
affecting the whole metropolitan area, the L.C.C. be asked to 
furnish a substantial contribution to the costs incurred in the 
recent proceedings. 


College and Apprentice Trainipg.—tIn a discussion on 
this subject before the American Society of Mechanical Engineers, 
Mr. G. M. Basford said: Speaking from the standpoint of one who 
has worried about this question in an organisation of 21,000 men, it 
seems vitally necessary to point out an error which is now serious 
and will certainly become more serious. It is well to provide for 
college men in industrial organieations, but the experience of the 
past 30 years has proved and present experience is proving every 
day that the vital need lies {поё in college men but in the shop 
workmen upon whom we depend for output and for those things 
which may be summed up in one word—“ results." It is well to 
provide for the college men ; it is, however, a mistake more serious 
than most of us can now realise to provide for them unless we 
have previously put our shop recruiting system for the workmen— 
the men who do our work—upon a proper basis. I cannot find the 
words to say, as it ought to be said, that college graduate apprentice- 
p is wrong from every standpoint unless based upon and pre- 
ceded by a proper recruiting system, and what we generally under- 
stand by the term regular apprenticeship.” If we have а 
proper regular apprenticeship system we have a moral right to deal 
with college graduate apprenticeship. If we have not such a 
system, we have no such right and we are making an error for 
which we shall in time pay dearly. It is easy to realise that this 
is not а popular sentiment to express, but a warning is evidently 
needed, lest we build our pyramid upon its apex. We stand in 
need of captains and a few subordinate officers, but we stand in 
greater need of an intelligent rank and file. In developing the 
first class let us not kill thesecond. If we had & good organisation 
as to the rank and file, the captains and subordinate officers would 
not constitute a problem. It is from the rank and file that we 
always have and always will develop leaders. We shall suffer in 
the long run for any policy which tends in any way to discourage 
ambition in the large class of men upon whom we must rely. The 
best we can do for an industrial organisation and for everyone 
who enters it is to put recruits upon an actual rather than an 
artificial footing, allowing everyone to make his place in the 
organisation in competition with everybody else. The company 
already alluded to has for two years made a practice of taking 
college men in as workmen at a living wage with no promises 
aud no special privileges. The plan is working well and promises 
well. | 

Mr. W. В. Russell said: Why is the technical graduate so use- 
less? Because he has spent four of the most receptive years of his 
life out of touch with actual shop and labour conditions, and gut of 
touch with practical commercial life and ideas of cost, economy 
and output. The two most serious needs in our present industrial 
condition ате :—(a) The need for skilled mechanics; (2) the need 
for industrial leaders who can understand men; can organise their 
efforts and can cut out lost motion to the mutual advantage of both 
employer and employé. The first need can be met by a proper 
system of regular apprenticeship. The second need can be met by 
the technical school, but in order to do this, two more or less 
radical changes must be instituted. The special apprenticeship, or, 
better still, regular appren'iceship, dnd the technical course should 
be carried on at the same time instead of one following the other, 
aud the present courses in mechanical engineering should be 
simplified and thereby strengthened aud made more effective. In 
regard to the first requisite, many colleges are already requiring 
shop work during vacations. The University of Cincinnati is 
trying with success the method of alternate weeks in school and 
shop. Any method will be satisfactory that gives the boy an 
intimate knowledge of shop and labour conditions during the 
receptive period of his life. It is impossible for technical courses 
to cover all the varied applications of science, and the attempt to 
do this is demoralising. Manufactarers do not want men who 
know it all, but men who in this “ industrial complexity " can get 
back to fundamentals ; men who can think and who can tackle new 
problems. This type of man is better produced by a thorough 
training in a few subjects than by an increase in the number and 
grade of subjecta taught. 

An Architect’s Electrical Specification. — The 
Electrical Record, of New York, publishes the following notes from 
an American architect's specification for an electric wiring job. 
Our contemporary remarks that the extracts are eloquent of the 


need of clectrical education for the average architect, or of the . 


addition to his staff of someone who kaows about such things. 
" With a specification of this kind to bid upon, it would not be 
remarkable if the architect received a somewhat bewildering 
variety of figures.” The specification was received from a 
prominent firm of electrical contractors, who describe it as the 
most interesting curiosity they bave ever run across, though they 
have had hundreds of specimens '' worthy of attention” during the 


last few years. The architect stated that the specification was 


intended fo cover а knob and tube job. The specification reads as 
follows:— 

“ Electrical Work.—The contractor shall pay all charges for the 
inspection of the work and upon its completion secure a satisfactory 
certificate of its acceptance at his own.-expeuse, the very best 
service and secure likewise at his own expense for a period of two 
years, the efficiency of the system and shall submit both to the 
architect | | Lu 

. System.—The building shall be thoroughly equipped from the 
service of supply to eanb outlet, with bea} insulated condition, pit 


* 


up in such manner as to provide continuous insulating channels for 
N and the tubes to be so well connected as to exclude water 
and gas. 

„All wiring shall be done in a thorough and workmanlike 
manner and to be well insulated and wrapped at each and every 
joint. Place wires as shown on plans and leave enough wire so ах 
to be able to connect with fixtures when necessary. The owners 
will provide all lights, and the electrician set same in place. 

“Place all necessary shut-offs and cut-offs on each fixture and 
place a switch at head of stairway to cut off hall lights on first 
floor, Also place a switch at bottom of stairway to shut off or turn 
off lights at bead of stairway.” | 


Electrical Smelting of Titaniferous Iron Ores.— 
A paper was read by M. G. Gin, of Paris, before the last meeting 
of the American Electro-chemical Society, in which the autbor 
described certain experiments he had carried out, which bad led 
him to the conclusion that titaniferous iron ores could be profitably 
smelted in an electric furnace in localities rich in such materiale, 
provided that a copious supply of cheap water power was available. 
His first experiments were made upon a Norwegian ore containing 
FeyO,, 55°73 per cent.; Fe40,, 316; TiFeO,, 30 90 (Fe = 5376; 
TiO, = 1640); SiO, 0:56; AOs, 3°61; other constituents, 3:61 
per cent. The charge put in the furnace consisted of 100 parts by 
weight of ore, 15 of limestone and 25 of coke. In four hours, when 
286 Kw.-hours of electricity had been impressed upon 274 kilo- 
grammes of the mixture, 102 Ко’ of metal were recovered, which 
contained Fe, 94:60; C, 310; Si, 0:86; Ti, 010; P,0 06; other 
constituente, 1:28 per cent. The consumption of energy was 
2,850 Kw.-hours per metric ton of iron, but on a large scale it would 
probably not bave exceeded 2,280 Kw.-hours. The slag contained 
TiO, 32:50 per cent.; SiO, 20°80; ALO; 410; FeO, 810; Сао, 
32"70 ; other constituents, 1:80 per cent. 

À second set of experiments was performed upon a' sandy con- 
centrate raised in Java, which was smelted with limestone and coal 
in a resistance furnace, using a direct current of about 500 amperes 
at 60 to 65 volts. The charge melted easily; and in one bour's 
time the temperature, measured by a Wanner pyrometer, was over 
1.900° С. The ore contained FeO, 28 50 per cent.; FezOs, 49°95 ; 
MnO, 098; CaO, 037; MgO, 2335; TiO, 1600; SiO, 1°60; other 
substances, 0°25 per cent. The metal contained Fe, 94:04 per cent.; 
Mn, 1:52; C, 3:05 ; Si, 037; P,011; 8, 0:01 per cent.; and only 
a trace of titanium. The slag was very fluid, and contained SiO;, 
8:90 per cent.; TiO, 3872; Al,O;, 5'18: FeO, 10°03; CaO, 34°80 ; 
other substances, 2:37 percent. It will be seen that the crude 
metal contained a very small quantity of sulphur ; whilst the greater 
part of the phosphorus was derived from the coal employed. 


Institution and Lecture Notes.—INstTiTUTION OF 
ErnECTRICAL ENGiNEERS (NEWwOASTLE BEcTION).— This Section 
holds its first general meeting of the session on Monday next, 
November 18th, when Mr. James Pigg, the chairman, will deliver 
bis inaugural address. The annual dinner takes place on 
Wednesday, November 27th. 

INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW SECTION). 
—At the meeting held on November 12th, the chairman, Prof. 
Frances G. Baily, delivered his inaugural address to this Section. 

INSTITUTION OF ELECTRICAL ENGINEERS (LEEDS SECTION).— 
We have received the booklet of Rules, &c., with dates of meetings, 
as follows :— | 

November 25th.—Mr. W. H. F. Murdoch on Magnetic Testing of Iron.“ 

December 19th.—Mr. W. B. Woodhouse on The Commercial Aspects of 
Power Supply.“ 

January 23rd, 1908.— Dr. Pohl on The Development of Turbo- Generators.“ 
Meetings will also be held on February 17th, March 19th and 
April 9th (annual. genera] meeting). 

Top JUNIOR INSTITUTION оғ ENGINEERS.—A visit of tbis Insti- 
tution was recently paid to the Blackfriars Bridge Widening 
Works, through facilities kindly extended by the engineer, Mr. 
Basil Mott, M. Inst. C. E. The members, about one hundred in 
number, were received by the resident engineer (Mr. D. Anderson) 
and Mr. Cunningham, engineer to the contractors, Messrs. Sir 
William Arrol & Co. The existing fascia and parapet on the up 
river side are being removed for the insertion of three additional 
ribs at 10 ft. centres, increasing the width by 30 ft., and making 
the distance between parapets 105 ft, the roadway to be 73 tt. 
wide and each footpath 16 ft. The L.C.C. tramway will be laid on 
tbe western side. The air compresrors, cranes, hoists, &c., are 
worked electrically by current supplied from the public mains, so 
that the smoke nuisance mav be entirely avoided. 

Socrety OF Автз.—Оп November 29th, Dr. Scott Haldane, 
F. R. S., will give the first of a series of six lectures on Industrial 
Hygiene," under the bequest of the late Mr. Benjamin Shaw, for the 
promotion of industria] hygiene. Mr. Haldane's lecture will делі 
with the hygiene of work in compressed air. The other lectures 
will include one by Prof. Thomas Oliver, M.D., on " Industrial 
Poisons,” one by Dr. Haldane on The Removal of Dust and 
Fumes in Factories,” and one by Mr. W. E. Garforth on “The 
Dangers of Coal Dust and their Prevention.” 

The following arrangements appear in the programme for the 
session :— 

Wednesday, November 27th, 8 p.m. (Ordinary Meeting|.— The Hon. Sir 
John A. Cockburn, K. C. M. G.: The Franco-British Exhibition, 1908." 

Wednesday, December lith, 8 p.m. (Aldred Lecture). —Sir William Ramsay, 
K.C.B., Ph. D., F.R.8.: “ Radio-Active Phenomena." 

CIVIL AND MECHANICAL EwGINEBRS' Society.—On Wednesday 
last week Mr. J. 8. E. de Vesian, M. Inst. C. E., read а paper on 
“ Ferro-Concrete and its Applications to Engineering Construc- 
tion.” Details were given of the constituents and properties of 
reinforced concrete, with constructional data, and a number of 
examples of its use were described. © 5:0 7 o о)... 
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LIVERPOOL AND District ELECTRIC AssocyaTION.—The members 
of this Aseociation paid a visit to the Mersey Railway generating 
and pumping station, Birkenhead, on Saturday, 2nd inst. On 
Tuesday, November 5th, a meeting was held at Chapman's Vege- 
tarian Restaurant, Eberle Street, Liverpool, when a discussion on 
‘The Commutation of Direct-Current Machines” was opened by 
the hon. 3 and treasurer, Mr. S. Fritb, the cbair being 
taken by Mr. W. H. Hamilton. In the course ot bis remarks, Mr. 
Frith seferred to ithe effects of cross-magnetisation and demag- 
netisation, lag and lead, carbon brushes, and auxiliary poles. The 
next meeting will be held at the Common Hall, at 8 p.m. on 
Tuesday, November 19th, when there will be some further discussion 
on this subject, which is of such wide interest. On Tuesday, 
December 17th, the Association expects to have a lecture, illue- 
trated by limelight views, which will be an open meeting, and an 
invitation will be extended to all persons interested in electrical 
matters to be present. 

TRaMWAYS AND LiGHT RaILWAYS ASSOCIATION.—The annual 
dinner will be held at Princes' Restaurant on December 4th. at 
7.30, the president, the Doke of Argyll, presiding. On the after- 
noon of the same day Mr. Fell, chief officer of the L.C.C. tramways, 
will receive members at 4 p.m. at the generating station of the 
L.C.C. at Greenwich, to show them over the station. It is stated 
in the current issue of the Association's Journal that all arrange- 
ments are completed for conducting the case of the Association in 
the Fuses and Heat Coils Arbitration, and the appointment by 
the Board of Trade of an arbitrator is now expected any day. The 
examination of witnesses by the Brakes Inquiry Committee has 
now come to an end, and the members of the Committee are 
engaged in the preparation of their final report. Several meetings 
will be held during November. 


Appointments Vacant.—City electrical engineer for 
Sydney (N.S.W. ) £900; switchboard attendant for Clacton U.D.C. 
(308.); assistant junior demonstrator in the electrical engineeriug 
laboratories at the Northampton Iastitute (E80). 


Rate of Magnetisation.—Attention may be directed 
to a short paper in the e n der Phusik, No. 8, 1907, where 
Mr. Martin Gildemeister describes some useful investigations as to 
the rate of growth and disappearance of magnetisation of iron. It 
is, of course, common knowledge that when iron is suddenly eub- 
mitted to & magnetising force an appreciable time is required for 
the magnetisation to reach a steady value. The slope bas been 
shown by Martens and Klemencic to consist of two parts, one 
corresponding to an extremely rapid and the other to a compara- 
tively slow change; and between these parts there is a pause.“ 
The slow change has been frequently examined, but the rapid 
change has been dealt with by only & few experimenters. It 
requires very accurate measurement of the short interval of time 
between opening and closing the magnetising circuit. Mr. Gilde- 
meister has for this purpose made use of a Helmholtz pendulum of 
great precision, and a micrometer contact-screw. His observations 
were taken in respect of a buadle of very thin wires, and he con- 
siders the value of (1) the sudden current at breaking the circuit, 
due to the induction of the coil; (2) the current due to the growth 
of magnetisation in the iron ; (3) the current due to the capacity of 
the coil. Asa result, he concludes that the rapid change of mag- 
netisation of the thin iron wire falls to half ita value in one three- 
hundred thousandth of a second. It diminishes to one-tenth of its 
original value in one one-hundred-and-fifty thousandth of a second ; 
aud it vanishes altogether in one fifty-thousandth of a second. 
From one fifty-thousandth to one two-thousandth of a second the 
magnetisation of the iron remains appreciably steady; this con- 
stitutes the “ pause." These resulte appear to us to be of consider- 
able importance in their bearing upon telephony, and upon the design 
of tbe rapidly moving parts of high-speed telegraphic apparatus. 


Experience with Gas Engines. — At the recent 
Atlantic City meeting of the American Street and Interurban 
Railway Association, Mr. Paul Winsor, chief engineer of motive 
power and rolling stock of the Boston Elevated Railway Co., read 
а paper on the experience during the past year with gas-engine 
generating plant at the Somerville Park station. 

This station is equipped with two 600-H. p. Crossley gas engines 
supplied by a pair of Loomis-Pettibone gas producers, the engines 
being direct-connected with 350-н.р. Crocker- Wheeler generators. 
The plant was started in May, 1906, and since then there have 
been no shut-downs, accidents or failures. 

Ignition current is supplied by 14-volt generators in connection 
with floating storage batteries. ‘lhe igniters originally had 
platinum tips which were expensive and gave considerable trouble, 
but during the past four months they have been operated without 
platinum and with less trouble. The average coal consumption 
during the period from January to August of this year was 2:034 lb. 
per kw.-hour, or 1:404 lb. per brake H.P.-hour. This showing is 
larger than that of last year, when 1°45 lb. per kw.-hour was 
reported, The paper states that the smallness of tbis figure was 
due to errors in weighing and checking coal. During the same 
period of seven months the coal consumption of the steam plants 
averaged 3'477 lb. per xw.-hour, thus showing a superior efficiency 
о! 41°5 per cent. for the gas-engine plant. 

Tn conclusion, Mr. Winsor said he believed that a gas-engine 
plant making its own producer gas will operate at least as reliably 
as a steam plant and will use from 30 to 60 per cent. less fuel, 
depending somewhat upon the size of the steam plant with which it 
is compared. The drawbacks of the gas plant are, first, cost, which 
epprosimates 8200 per xw. when rated eo as to have a 30 per cunt, 
overload capacity | and second, the ові] eine of unite, the state- 
ment being made that the largest gas engine now built is only of 
8,000 xw. capacity. —Aiactrical World, 


The Autogenous Soldering of Aluminium,—Writing 
in a recent issue of the Chemiker Zeitung, M. U. Bchoop, of 
Garenne-Colombes, near Paris, describes an improved process for 
the autogenous soldering of aluminium. Hitherto, he says, although 
the soldering of iron, copper, and lead has been easily performed, 
the treatment of aluminium and nickel bas proved difficult; that of 
nickel because the metal becomes brittle and porous st high tem- 
peratures, that of aluminium because it becomes coated with a film 
of oxide. In the case of aluminium the trouble is obviated by 
employing as a flux an aqueous solution of some alkali metal chloride, 
е.9., the chloride of potassium, sodium, or lithium. If the metal is 
only of moderate thickness, the flux may be applied with a brush in 
the state of a semi-fiuid paste; but for heavier work it is more 
conveniently used as a dry powder, dusted along the joint which has 
to be made. The result of the soldering operation is to produce a 
joint quite free from any foreign metal ; so that if the alaminium 
is of good quality it is stated to last well, remaining uninjured iu 
salt water for months. Naturally the permanence of the joint 
is a direct function of the purity of the aluminium, other metals in 
which determine local electrolytic action. It is easy to tell - 
whether a joint made in aluminium contains foreign metals or not; 
for if the article is plunged into water acidulated with hydro- 
chloric acid, bubbles of hydrogen will be apparent to the eye if any 
electrical action is taking place, and a joint which begins to evolve 
gas cannot last well. 

In the course of his article, M. Schoop quotes some figuree show- 
ing the mechanical properties of two different ‘specimens of sheet 
aluminium before and after being eoldered autogenously with the 
aid of one of the fluxes mentioned, one sample being 3:1 mm. thick 
and theother 7:8 mm. Per square millimetre the ultimate tensile 
strength of the thick sheet was 10:2 kg. without a joint, and 7:4 kg. 
across the joint; that of the thin sheet being 9'4 and 109 kg. 
respectively. The yield point, or elastic limit, of the thick 
sheet without & joint was 527 kg. per square millimetre, across 
a joint 3:1 kg.; that of the thin sheet being 57 and 602 respec- 
tively. The extension of the thick sheet without joint was 31:3 
per cent., across the joint 4 5 per cent.; that of the thin sheet being 
20:5 per cent. and 6'5 per cent. respectively. When examined 
under the microscope the structure of the joints was found to 
appear absolutely identical with that of the rest of the metal. 

M. Schoop says that nickel also can be autogenously soldered 
quite satisfactorily with the aid of a suitable flux; but beyond a 
statement that the flux he has adopted is something of the nature 
of borax,” he vouchsafes no information as to its precise composi- 
tion. A German patent has been applied for to cover the employ- 
ment of the alkali metal chloride solutions. 

The foregoing article has called forth a protest from Herr W. С. 
Heraeus, of Hanau, who, writing in a later issue of the Chemiker 
Zeitung, mentions that he succeeded in welding aluminium by his 
own process several years ago, actually showing numerous pieces 
of chemical apparatus with welded joints at the Paris Exhibition 
of 1900. Herr Heraeus also observes that the experiments quoted 
by Herr Schoop as having been carried out at the Conservatoire 
National des Arts et Métiers in Paris seem to indicate that the 
thickest sheet aluminium amenable to the Schoop process is 7:8 
millimetres in gauge, and that such metal can only be soldered by 
the Schoop process through some two-thirds of its thickness. On 
t*e other hand, much heavier sheets cau be treated by the Heraeus 
method. Herr Heraeus has made several pressure pots, holding 
some 400 gallons, out of 15-millimetre sheet soldered together by his 
own process, which have successfully withstood a pressure of 
17 atmospheres, 


OUR PERSONAL COLUMN. 


also electric tramway and fatlway officials, to keep readers of the 
ELRBOTRICAL REVIEW posted as to their movements, 


Central Station Officials.— The Wallasey U. D.C. has 
increased the salary of the electrical engineer (Мв. J. A. CRowTHEB) 
by £50 per annum as from March 31st, 1908. 

On the 8th inst. Мв. Wu. Hopason, who has retired from the 
chairmanship of the Salford Electricity Committee, was presented 
with an illuminated address as a mark of esteem, and also with a 
framed photograph of the members of the Salford Electricity 
Committee. 

The Southport Corporation Electricity Committee has appointed 
Мв. А. S. BLACK as borough electrical engineer (£350 per annum) 
from the Ist prox. Mr. Black has satisfactorily discharged the 
duties since the resignation of his predecessor, Mr. R. S. Downe, a 
few months ago. 

Mr. Н. D. Coomns, of Whitchurch and Pangbourne Supply Co., 
and Mr. Н. SrRONG, of St. Helens Corporation, have been 
appointed switchboard attendants at Loughborough. 

On Tuesday Mr. G. W. PARnTBIDGE, M. Iust. C. E., chief engineer 
of the London Electric Supply Corporation, Ltd., was married to 
Alice Mary, daughter of the late Albert Scott, Esq., of Cheltenham, 
at St. Saviour's, Maida Vale, Our readers will join with us in 
hearty VV 

Burslom T. C., oa November 7th, decided to {noreass the salar 
of the erte engineer (Ма, Baeunva)ito 4850. per annum, this 
to includs all claims on account of extra work, 
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Mr. C. B. Grace, senior charge engineer at the Mansfield 
Corporation electricity works, having received an appointment 
under the Admiralty, has been presented by the staff with a French 
carriage clock in case. 

The staff and consumers of the Coatbridge and Airdrie Electric 
Supply Co., Ltd., entertained MR. Jas. DoNocHIE, the company’s 
Managing engineer, to supper in the Royal Hotel, Coatbridge, on 
Friday evening, November 8th, on the occasion of his leaving to 
take up more important work in Glasgow. Dean of Guild Neilson, 
chairman of the Local Committee of Directors, occupied the chair. 
Mr. Launchbury, station superintendent and deputy engineer, 
expressed their regret at losing their managing engineer, and 
wished him every success in his new sphere. He then presented 
Mr. Donochie, with a handsome bureau. and a gold bangle for his 
wife. In responding, Dr. Donochie referred to the happy seven 
years he had spent in Coatbridge. 

The second annual smoking concert of the West Ham Corporation 
Electric Supply took place last Monday evening at the Pigeons 
Hotel, Romford Road. Mr. A. Н. SEABROOK, engineer and 
manager, presided, supported by Mr. Alderman Littler, chairman 
of the Committee. In the course of the evening a large photo- 
graph of the Department’s outing last summer, handsomely framed, 
was presented to Mr. Seabrook by Mr. Alderman Littler on behalf 
of the members of the staff. 


General.—The Council of the Royal Society has recom- 
mended that Lord RayvricH, O. M., be elected president for the 
eneuing year at the meeting to be held on the 30th inst. 

Мв. CECIL J. GRES, who for the past 34 years has been 
Messrs. Preece & Cardew's assistant resident engineer at H.M. 
Dockyard, Devonport, in connection with the installation of electric 
light and power in the Naval establishments of that port, has 
received an appointment under the Commissioners for the Port of 
Calcutta, and will shortly leave for India. 

. The indoor staff at Swansea of the National Telephone Co. has 
presented a marble clock and bronzes to Mr. A. E. Соомвз, 
exchange manager, who is leaving for the Bristol district. 

The ELECTRICAL Review tenders its hearty congratulations to 
Sir Јонм Irvine COURTENAY, upon whom the King has conferred 
the honour of knighthood. Sir John is Chairman of the City 
Liberal Association, but, as our readers well know, he has been 
associated with the electrical industry in this country for many 
years. The Electrica] Power Storage Co., Ltd., the Chelsea Elec- 
tricity Supply Co., Ltd., tbe Electric Construction Co., Ltd., the 
United River Plate Telephone Co.—these are some of the electrical 
undertakings with which he is at present connected, as chairman 
or managing director, or both. 


NEW COMPANIES REGISTERED. 


British Are Lamps, Ltd. (95,437).— This company was regis- 
tered on October 29th, with a capital of £3,000 in £1 shares, to acquire certain 
patents relating to electric lights, to adopt an agreement with E. S. M. Perowne, 
and to carry on the business of lamp manufacturers, electricians, manufac- 
turers of and dealers in motors, rheostats, electric fans and fittings, &c. The 
first subecribers (each with one share) are:—W. Schuer, 1, Cloudesley Square, 
N., electrical engineer; J. Milner, Maxwelton, College Road, Wealdstone, 
secretary; G. W. Elliott, Audley Road, Hendon, bank manager; H. E. West, 
1, Coningham Road, Shepherd's Bush, W., accountant; J. Hobart, 35, Mont- 
rose Avenue, Kilburn, W., merchant; W. A. Watson, Homeleigh, Bengal Road, 
Ilford, secretary ; and W. H. Fox, F.8.A., The Priory, Wymondley, Herts. No 
initial public issue; the number of directors is not to he less than two or more 
than five; the subscribers are to appoint the first; qualification, 200 shares. 


Bradford Electrical Engineering Co., Ltd. (95,462).— This 
company was registered on October 90th, with a гарта of £3,000 іп £1 shares, 
to adopt an agreement with C. J. Casse and H. H. Casse for the acquisition 
of the business carried on by them at 3, Royal Arcade, Manningham Lane, 
Bradford, as the Bradford Electrical Engineering Co., and to carry on the 
business of electricians, electrical and mechanical engineers, producers of 
and dealers in electricity, motive power and light, &c. The first subscribers 
(each with one share) are :—C. J. Casse, 8, Royal Arcade, Bradford, electrical 
engineer; H. H. Casse, 8, Royal Arcade, Bradford, electrical engineer; A. 
Whitehead, 7, Laisteridge Lane, Bradford, wool buyer; J. Garnett, 40, St. 
Paul's Road, Bradford, milliner; J. H. паве, 29, Tyrrel Street, Bradford, 
incorporated accountant; W. I. Crabtree, 36, Sunbridge Road, Bradford, 
solicitor; and W. Haigh, 29, Tyrrel Street, Bradford, managing clerk. No 
initial public issue. The number of directors is not to be less than three 
or more than seven; the first аге C. J. Casse (managing director), Н. E. 
Casse, A. Whitehead (chairman), and J. Garnett; qualification, £50. 


T. W. Broadbent, Ltd. (95,420).—This company was 
registered on October ш: with & capital of £5,000 in £5 shares (440 preference), 
to acquire the business of an electrical engineer carried on by T. W. Broadbent 
at the Victoria Electrical Works, East Parade, Huddersfield, and to carry on 
the same and the business of electricians, mechanical engineers, suppliers of 
electricity for motive power and light, &c. The first subscribers (each with one 
ordinary share) are:—T. W. Broadbent, Hillside House, Kirkheaton, near 
Huddersfield, electrical engineer; G. A. Broadbent, 38, Cleveland Road, Hud- 
dersfield, land surveyor; F. W. Davies, 55, Newsome Road, Huddersfield, 
electrical engineer; R. Broadbent, Walden, Kirkheaton, near Huddersfield, 
secretary; J. Broadbent, Kirkfield House, Kirkheaton, near Huddersfield, 
assistant superintendent P.O.; J. E. Broadbent, 64, Dunford Road, Holmfirth, 
sec ; and Mrs. A. P. Broadbent, Hillside House, Kirkheaton, near Hud- 
dersfield. No initial public issue. The number of directors is not to be less 
than two or more than five; the first are T. W. Broadbent, G. A. Broadbent 
and F. W. Davies; qualification, £100; remuneration as fixed by the company. 


F. W. Smith & Co. (1907), Ltd. (95,563).—This company 
was registered on November 6th, with a capital of £5,000 in £1 shares 
to carry on the business of electricians, electrical and mechanical] engineers, 
suppliers of electricity for light, heat, motive power or otherwise, 4с. The 
first subsoribers (each with one share) are:—F'. W. Smith, 57, Forest Road, 
Southport, electrical engineer ; A. F. Stephenson, jun., 14, Morley Road, South- 
port, newspaper manager; C. Leigh, 13, Post Office Avenue, Southport, 
ncorporated accountant; A. E. Mitchell, 21, Pine Grove, Soutbport, secre : 
R. Pilkington, 2, Norwood Grove, Southport, electrical engineer ; H. Bentham, 
89, Liverpool Road, South, Birkdale, electrical engineer; and A. E. Sudlow, 9, 
Chariton Road, Levenshulme, Manchester, electrical engineer. No initial public 
issue. F. W. Smith is sole governing director, and may retain office for life. 
Registered office, 88, Chapel Street, Southport, 


Joseph Evans & Sons (Wolverhampton), Ltd. (95,446).— 
This company was registercd on October 29th, with a capital of £126,000 in £1 
shares, to acquire the business carried on at Heath Town, Staffordshire, as 
„Joseph Evans & Sons.“ to adopt an agreement with J. Evans and W. Evans, 
and to carry on the business of hydraulic, mechanical, electrical, water supply 
and general engineers, ironfounders, ironinasters, colliery proprietors, manu- 
facturers of pumps, pumping engines and mining apparatus, millwrights, 
machinists, iron and steel converters, smiths, metallurgists, hardwaremen, &о. 
The first subscribers (each with one share) are:—J. Evans, The Lindens, 
Wolverhampton, engineer; W. Evans, Westlands, Wolverhampton, engineer; 
J. O. Evans, The Lindens, Wolverhampton, engineer; W. H. Evans, The 
Lindens, Wolverhampton, engineer; G. H. Evans, The Lindens, Wolver- 
hampton, engineer; J. R. Perry, The Uplands, Bath Road, Wolverhampton, 
cashicr; Miss M. C. Swift, Westlands, Compton Road, Wolverhampton; and 
Miss F. Evans, Westlands, Compton Road, Wolverhampton. No initial public 
issue. J. Evans and W. Evans are permanent governing directors; special 
qualitication, 5,000 shares; remuneration as fixed by the company. 


Gatti Jewel Manufacturing Co., Ltd. (95,456).— This com- 
pany was registered on October 3l!st, with a capital of £5,000 in £1 shares, to 
adopt an agreement with A. M. C. Gatti, and to carry on the business of dealers 
in gems, cutters of precious stones, manufacturers of watch and chronometer 
jewels, jewels for scientitic and electrical measuring instruments and iridium 
points, dealers in Bort carborundum and diamond powder, &c. The first sub- 
scribers (each with one share) are:—W. Harrad, 13, Charterhouse Road, 
Coventry, clerk ; Т. Longmore, 5, Broomfield Road, Coventry, clerk ; H. W. 8. 
Grimes, Crogslands, Whitley, Coventry, solicitor; JJ. Davies, 38, King Richard 
Street, Coventry, accountant; W. Coleman, 63, Hartlepool Road, Coventry, 
clerk; А. H. Jarrard, 70, Swanswell Street, Coventry, clerk ; and R. J. Sawers, 
Coventry, solicitor. No initial public issue. The nuinber of directors is not to 
be less than two or more than five: the subscribers are to appoint the first; 
qualification, £100; remuneration as fixed by the company. 


Waddle Patent Fan and Engineering Co., Ltd. (95,594).— 
This company was registered on November 7th, with a capital of £20,000 in £50 
shares, to take over the business carried on at Llanellv, as the Waddle 
Patent Fan and Engineering Co.," and to carry on the business of engineers, 
manufacturers of ventilating fans and other machinery, electric engineers, Ke, 
The first subscribers (each with one share) are:--Miss M. Н. Waddle, 
Horringdon Farm, Claygate: A. J. H. Burn, Old Road, Llanelly, engineer; 
Mrs. E. M. Burn, Old Road, Llanelly: H. 8. Burn, 20, Pembrey Road, 
Llanelly, accountant; W. W. Brodie, 1, Park Street, Lianelly, solicitor: W. P. 
Abell, Castle Hill, near Derby, civil engineer; and T. Jones, Brynmair, 
Llanelly, rentleman. No initial public issue. The number of directors is to be 
three; the first are A. J. H. Burn, W. W. Brodie and H. D. Evans: qualitica- 
tion, £500: remuneration, £150 per annum, divisible. Registered office, 
Llanmore Works, Llanelly, Carmarthen. 


Northern Engineering and Construction Co., Ltd. (95,550).— ` 


This company was registered on November 6th, with a capital of 25,000 in £l 
shares (60 founders’), to adopt an agreement with C. A. Esmarch and J. S. T. 
Walton, and to carry on in Newcastle-on- Tyne and elsewhere the business of 
electricians, mechanical engineers, suppliers of electricity, manufacturers of 
and dealers in engincering goods, machinery and cranes, &c. The first sub- 
scribers (each with one share) are : —H. Casper, TheGrove, Linthorpe, Middles- 
brough, shipowner; T. Lynas, Stonefield, Linthorpe, Middlesbrough, gentle- 
man; J. Scorer, Bonnersfield, Sunderland, engineer; C. C. Bell, St. Fallans, 
Stockton-on-Tees, bank manager; J. Lithgow, 63, Southfield Road, Middles- 
brough, auctioneer; C. A. Esmarch, Brigwood, Haydon Bridge, Northumber- 
Jand, engincer; and J. 8. T. Walton. Sunniside, Stocksfield-on-Tyne, merchant. 
No initial public issue. The number of directors is not to be less than three 
or imore than five; the first are Н. Casper, C. A. Esmarch chairman) and 
J. 8. T. Walton; qualification £100. Registered office, 17, Collingwood Street, 
Newcastle-on-T yne. 


t 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kingston & Co., Ltd. (89,727).—The statutory report, dated 
September 18th (filed October 8th) shows 963 shares taken up Out of a nominal 
capital of £2,000 in £1 shares. £963 is considered as paid. No mortages or 
charges registered. 


Western Electric Co. (Australia), Ltd. (94135)—The 


statutory report, dated October 7th, shows 7 shares taken up out of a nominal 
сера. of £2,000 іп 21 shares. No calls have been made. No mortgages ог 
charges. 


Spagnoletti, Ltd. (Electrical Eogineers, London), (94,447).— 
Issue on October 22nd of 210,500 6 per cent. debentures, part of series created 
by resolutions of August 12th and October 22nd, 1907, to secure £19,500. Pro- 
perty charged: Freehold land with buildings thereon in Woodger Road, 

hepherd's Bush, W., known as the Goldhawk Works, and the company's 
undertaking and property, present and future, including uncalled capital and 
leaseholds. Trustees:—J. E. Spagnoletti, Goldhawk Works, Goldhawk Road, 
Bhepherd's Bush, W.; and G. J. Lothian Nicholson, Albany Buildings, York 
Btreet, Westminster. 


Frederick Braby & Co., Ltd. (2,537c).—This company's 
annual return, made ир to August 29th, was filed on October 10th. 90,000 
ordinary and 2,500 preference shares have been taken up out of & nominal 
capital of £250,000 in 22,500 ordinary and 2,509 preference shares of £10 each. 
£9 per share has been called up on 18,280 ordinary, £8 per share on 8,620 
ordinary, £5 per share on 8,250 ordinary, and £10 per share on 2,500 preference, 
resulting in the receipt of £170,900, including £90 on five shares forfeited. 
21700 (£4 per share) із considered as paid on 8,250. Mortgages and charges: 

7 г 


Halifax and Bermudas Cable Co., Utd. (28,972).—This com- 
pany’s annual return was filed on October фа, when the entire capital of 
£50,000 in £5 shares had been taken up. £50,000 is considered as paid. Mort- 
gages and charges: £28,900. 


OITY NOTES. 


The Eastern Extension, Australasia and China 
Telegraph Co., Ltd. 
Tan 68th half-yearly meeting of this company was held ой 


Wednesday at Electra House, Sir J. Wolfe Barry, K. C. B. in the 
chair. й 
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The CHAIRMAN, in proposing the adoption of the report (see 
ErECTRICAL Review, Noyember 18th, page 781), said that the gross 
revenue for the half-year amounted roundly to £304,000, or a few 
hundred pounds more than in the corresponding period of 1906. 
In the latter period there was an exceptionally large profit made 
from exchange, and if that were excluded from the comparison, 
the receipts would show an increase of abont £8,000 derived 
from the natural growth of the traffic. With regard to the expendi- 
ture, the working and other expenses amounted, in round figures, 
to £156,000, against £141,000, showing an increase of nearly £15,000. 
Of this, £3,000 was due to the increased cost of maintenance of 
cables; £2,000 to additional cost of maintenance and renewals of 
instruments and electrical apparatus, and most of the balance was 
accounted for by the supplemental allowances which it was found 
necessary to make-to the staff to meet the continued rise in 
exchange in the value of the dollar in the Straits Settlements and 
China, together with the exchange differences affecting the general 
expenditure in those countries due to the same cause. To appre- 
ciate the detrimental effect which the rise in exchange had upon 
the European staff serving in the Far Kast, it was necessary to 
mention that their salaries and foreign service allowances were 
fixed in sterling and converted into currency at a rate regulated 
by the rate of exchange of the day. Conseqaently, when the value 
of the dollar rose from 1s. 9d. to 28. 4d., and their staff 
therefore received about 83 dollars for each pound of 
their salary instead of nearly 114 dollars, while the pur- 
chasing power of the dollar had by no means increased 
correspondingly with the rise in exchange, the directors felt 
bound to grant suitable relief under such unfavourable circumstances. 
The growth of their working expenses, and their increased ratio to 
gross receipts, appeared to be continuous and unavoidable. This 
was caused to some extent by the prosperity of the countries which 
they served, but in a larger degree by the increased amount of 
work which they had to do for the same or less revenue. Conse- 
quently when reductions of tariff came up for consideration, it was 
necessary to bear in mind that any increase in the volume of traffic 
which might be expected from such reductions must, by the fact 
of increase of volume, add to the actual amount of the working 
expenses as well as to their ratio to the revenue earned. The net 
profit for the half-year was, roundly, £132,000, and after 
adding to the credit balance of £17,344 brought  for- 
ward from the previous half-year, there remained an 
available balance of roundly £150,000. The usual quarterly interim 
dividends of 2s. 6d. per share, or at the rate of 5 per cent. per 
annum, had been paid for the past half-year, leaving a balance of 
roundly £75,000 to be carried forward. Daring the past half-year 
some of their main line cables had been partially renewed at a 
cost, after making allowance for the value of the picked-up cable, of 
£9,565, and this amount had been charged against the general 
reserve fund. The directors had also considered it advisable, in 
view of the continued heavy depreciation in the value of all gilt- 
edged secaritics, to debit the general reserve fund with £120,000 as 
& provision on account of investment fluctuations, which sam bad 
been deducted from the cost of the investments. As the 
shareholders would have received with the report а state- 
ment of the remirks he made a fortnight ago at the 


general meeting of the Western Telegraph Co. in regard to · 


the developments of wireless telegraphy, it was unneces:ary for 

him farther to allude to the subject on the present occasion. 
The Marquis оғ TwEEDDALE seconded the mbtion, which was 

adopted without discussion. бо, i | 


| 


London Electrobus Co., Ltd. 


Тнк directors’ report, which was submitted to the meeting held at 
the Hotel Cecil on Wednesday, in placing before shareholdérs 
the statement of accounts for the period from April llth, 1906 
(the date of incorporation of the company), to July 15th, 1907, 
stated as follows: — | | 

The attacks which the company was subjected in ite early stages 
materially interfered with the plans of the directors as proposed in 
the prospectus, and the consequent withdrawal of so much sub- 
scribed capital. has naturally retarded the operations of the com - 
pany. Your directors. are satisfied that the Electrobus has come 
to stay, and the trading results accrued since July 15th, 1907, oon · 
firm the original opinion which they held, that electric traction 
was the eolution of the passenger traffic problem for the London 
streets. The results of the working since that date will be. fully 
given to the shareholders at the meeting, and will eoafirm: the 
original anticipations held out. The initial outlay in a new enter- 
prise of this important nature has necessarily been considerable, but 
the results already obtained atfard evidence of permanent profitable 
revenue. From the inception of the company to the date of the 
balance-sheet a considerable sum has been expended on developments 
and demonstration of the advantages of the company’s system, 
which sum represents outlay on capital account and, of course, will 
not recur. No amoant has been allowed for depreciation, as the 
'bases have only started in regular service since the month of July, 
and it shculd be borne in mind that the electrobus should not 
require the same expense for renewal or mechanical attention as 
other types of ’buses. Your directors would point out that the 
motive power is dependent upon the all-important qaestion of 
ae umulators. After experimenting wita a number of various 
accumulators, the company is at present principally operating with 


the Gould and Tudor batteries, which haye both proved reliable and 
efficient, and in this particular the board have agreements unexpired 
for three years, under which the battery cost is 2d. per mile. The 
garage at 45, Horseferry Road, and the charging plant and accama- 
lator galleries st 1, Earl Street, Westminster, are now equipped 
safficient for handling 50 to 60 'buses." ‘ 
Мв. Рнилр E. Beacacrort presided at the meeting, and in 
moving the adoption of the above report, said that he desired: to 
summarise what the directors had been doing in the last 15 months, 
which was the period which the balance-sheet covered. The reason 
for the extension of the time over 15 months was mainly due to the 
criticisms which, as they knew, were freely cast at them at the 
company's inception. At the time tbese criticisms were made he 
and bis colleagues were asked why they continued to stand at the 
head of it, but they were poesessed of that pertinacity or obstinacy, 
or whatever they called it, which was the characteristic of 
Englishmen. The board believed that what they set forth in 
the prospectus was true in fact, and he was going to demonstrate 
to them that the figures given in the prospectus were absolutely 
correct. The first proceedings which the directors took after 
dealing with the many law-suits and various matters which came 
before them at that unfortunate time, were to get in sufficient 
capital to replace the withdrawals which took place. Originally 
there were 126,000 shares applied for by the public, and practically 
the whole of that capital was returned by the directors, not 
because at that time there was any real flaw in the prospectus, but 
because they refused to have as their constituents shareholders who 
were so eager toget out. The actual shares issued at the present 
moment were about 46,000, which were mainly held by the 
friends of the directors, who believed in the potentiality of the 
electric bus. Не was exceedingly glad to feel that these 
gentlemen, who had bad the pluck to go forward, were going to 
reap their reward. At the same time, the criticisms to which they 
were subjected enabled them to modify the terms in the prospectus. 
The patent question was eliminated altogether, and there was no 
liability with the company wha'ever iu regard to the consideration 
to be paid under that point. In regard to the contract for the 
"buses, that was cancelled and a new contract was entered into, which 
was now being carried out by tbe Electric Van and Wagon Co. A 
sum of £20,000 was eliminated entirely from the capital as not 
being payable by the company, and the deferred 5,000 shares were 
retained for future service, and that was very material. They 
would find that, the directors had expended a very considerable 
amount of capital, and that was due in order to prove to the share- 
holders that the 'bus could do what it professed to do. 
arrive at that etage, it was essential to have a very complete garage 
and electric installation. That they had got with the assistance 
of the Electric Construction Co. They had a generator which was 
not for the actual generating of the current, bnt for the trans- 
formation of the current. The garage was quite an object lesson, 
and he invited shareholders to visit it. Now the burden of the 
criticism was directed almost entirely upon the accumulators. It 
was said, and emphatically said, by various so-called experts in the 
Press, that accumulators could not be successfully and commercially 
adapted to heavy motor traffic. In fact, it was stated that it was 
only suitable for light vehicles. There was, however, a great 
difference between the accumulator on a cab and one on an 
omnibus. A cab started from one point and went goodness knew 
where, aod a large amount of its energy was wasted. The cab 
might go from Coaring Cross to Hampstead and get a passenger 
on the return journey. On the other band, the omnibus 
started from one point and went to a given point, and, 
therefore, they could at once calculate what was the amount 
of energy which would be required, and there would be no waste. 
They had in their accumulators 44 2-volt cells of 500 hours’ 
capacity, and the mileage which these batteries could run, allowing 
for over 30 per cent, reserve, was equal to 36 miles. He wanted 
that to sink into their minds, as it was a most material poiot. As 
a matter of fact, the accumulators which they were now running 
were the accumulators of the Tudor and Gould companies, and 
those companies were entirely satisfied with the contracts they had 
entered into with the company. A great deal of criticism was 
directed to the life of the accumulators, and it was a matter which 
gave the directors some concern; for, after all, they were the 
pioneers of the adoption of accumulators'for heavy vehicles—at 
least, in this country. The results which they had found by their 
experience had proved that the accumulator had a very good life. 
In other words, the depreciation was infinitesimal to what was 
anticipated at the start. They could run four journeys from 
Victoria to Liverpool Street, and had done five journeys, which 
was equal to just under 40 miles, with one charging. It waea 
matter which gave immense satisfaction to the board, as it abso- 
lutely refuted the adverse criticism which had been made with 
regard to the use of accumulators for heavy traffic, which was, of 
course, the most important and material point. They had under 
their contracts provided for sufficient accumulators, as they might 
require up to 60 or even 100 omnibuses, at 2d. per car-mile. The 
chairman proceeded to deal with the figures stated ia the pro- 
spectus, to prove that these statements had been absolutely borne 
out by the facts. In the prospectus they estimated that it would 
cost £4 9s. to run a bus 120 miles, made np as follows: — Tv 
drivers at 63. 6d. ; two conductors at 5s.; 120 miles tires at 14d. 
per mile; accumulators, £1. They had paid their drivers and 
conductors as stated, their contract for tires was as stated, 
their current cost them 1d. per unit, and they con- 
sumed a little under one unit per car- mile, во that 
they were somewhat under the figures given in the pro- 
spectas. The garage and cleaning was 58.; insurance was 
33, which was 1s. under the figure in the prospectus, and the 
depreciation was 53. As to administration expenses, he admitted 


In order to . 
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that they were high in consequence of the fact that they had but 
віх or seven vehicles running, whereas their garage was capable of 
taking 60 to 70 omnibusc3. Therefore, while at the present 
moment their takings were in considerable excess of their actual 
expenses outside their administrative expenses, yet they must not 
lose sight of that actual fact. Their figures showed an actual cost 
of 9d. per car-mile. They were told that their accumulators alone 
would cost 10d. per car-mile, but their total costs, including every- 
thing, was 94d. per car-mile. They commenced running "buses on 
July 15th, and from that date to October 31st, they were only 
ruuning between four and five cmnibuses. On four omnibuses 
they carried 227,000 passengers, having run 20,416 miles, and 
éarned £1,172, or an average rate per car-mile of 1379d. From 
November 1st to the 12th, they had one additional 'bus, and in 
that short period they carried 43,000 passengers, and earned 1s. 3d. 
per car-mile. Thus they had run at a cost of 94d. per car-mile, 
and earned 1s. 3d. Now, assuming that their expenses were 10d. a 
car-mile, and their earnings were only 18., that would 
give a profit of 2d. per car-mile, and with 80 ‘buses 
ranning, they would make a profit of £40,000 a year. Inthe 


prospect us they estimated their takings at £6 рег 120 miles. 


Well, for July aud August their takinga were £6 10s. 9d. per 
120 miles, for September £6 18s. 11d., and for October £7 2a. 10d., 
and for the halt of November £7 8s. 10d. Та order to 
árrive at the earnings of £40,000 he had referred to, 
he confessed it was necessary to get additional capital, for the 
omuibuses cost £700 each, and he believed they would want £70,000 
more capital. The Chairman concluded by reading the following 
letter sent that day by Sir Douglas Fox:—'' Gentlemen,—From 
the report and figures which are sent herewith, and with certain 


full details of the whole of our trials and examination of the elec- : 


trobus and garage equipment, you will see that estimating on 100 
electrobuses, the working costs are 94d. per car-mile. This figure 
we have arrived at after making very careful calculations and 
allowing liberally for maintenance, renewals and depreciatig. 


The same conditions that point to a low cost for maintenance and 


renewals, also lead to the conclusion that an electrobus should, 


without difficulty, be maintained in fairly continuous commission. 


We can see no analogy between the numerous and complicated 
parts of the petrol omnibus operating under adverse conditions, 
aod subject to frequent ill-usage, and the comparatively 
few, substantial and simple parts of the electrobus equip- 
ment. We, therefore, consider that it is safe to estimate 
an annual mileage of 24,000 miles, equivalent to 80 
miles per day, and 300 days per year. When working ia 
competition with other forms of passenger transportation, the 
earning power of any vehicle is measured (given the required density 
of traffic) mainly by its popularity with the travelling public. 
We found that thé electrobus attained practically the same average 
speed as the mechanically propelled vehicle aud ac: elerated smoothly 
and quickly from standstill to full speed. The freedom from small 
vibration, jerky action, and driving noise, the invariable character- 
istics of petrol omnibuses, are features which seem certain to recom- 
mend the electrobus as much to the public as to the property- 
owners and the aathorities.” | | 
NMR. J. T. Musarave seconded the motion. 


Several shareholders addressed the board in complimentary terms, 


and expressed the hope that in any issue of capital those who had 
stood by the company should be considered. 
The CHAIRMAN said that im any issue the present shareholders 
would have the option of coming in on the best terms. | 
The report was adopted. 


Drake & Gorham, Ltd. 


TRE sixth annual general meeting of the shareholders of this com- 


pany was held on Monday at the offices, 66, Victoria Street, West- 


minster, Mr. B. M. Drake presiding. 
The CHAIRMAN, in moving the adoption of the report (see 


ELEcTRICAL Revimw, November 8th, page 780), said it was un- 


necessary for him to dilate on the disappointment of the directors 
in being compelled to pass the payment of a dividend this year, 
but it was, perhaps, a small consolation to see that they were not 
alone in this respect. Adverse factors other than those referred to 
in the report had been the high prices of copper, lead and rubber, 
and the competition of other illuminants, which although 
admittedly inferior in the matter of luxury and convenience, were 
nevertheless cheaper to install. They had adhered to their poiicy 
of using only the best materials obtainable, and he had no doubt 
that if times improved, they would have their share of the best 
class of work. As they were probably aware, the directors had had 
in view other possible sources of revenue, and had turned their 
attention to the sale of motor-cars, on which they found their 
clients were inclined to disburse their available surplus in preference 
to electric lighting. This branch had already developed consider- 
ably, showing satisfactory financial results, and he was glad to say 
that they had received moat eulogistic letters as to the value of the 
services they rendered to those who had not the technical know- 
ledge to enable them to make a wise choice among the numerous 
cars that were thrust upon them, or to ensure that the chassis and 
coachbuilders’ work were perfect before they paid for them. Then, 
too, there was the арр апо of electricity as a means of trans- 
mitting power, in which they had done a good deal of pioneer 
work, the results of which had not yet been apparent in the 
balance-sheet, though, he hoped, it would bear fruit in the future. 
They had also devoted & good'deal of time and money to the pre- 
paration of an elaborate catalogue, which would be circulated 
during the current year, and could not fail to bring to the notice 


per cent. 


of users the wide range of the company's operations. The work in 
hand included the lighting of part ot Windsor Castle; also contracts 
for Lord Ellesmere, Lord Selbourne, Lady Cowper, Lady Stewart, 
L:dy Tate, Sir Phillip Waterlow, Sir Reginald Hardy, Sir Charles 
Welby, Sir William Farmer, Sir W. Greene, Colonel Shuttleworth, 
Captain Lyons, Major General Sartorius, the Hon. Gervase Beckett, 
Mr. Reginald Tatton, Mr. G. Whiteley, Mr. G. J. Cookson, 
Mr. H. J. Stanton, The Refuge Assurance Co., London Assurance Co., 
Buenos Ayres and Pacific Railway Co., and in mill work, Messrs 
Joshua Hoyle & Sons, Messrs. Porrit Bros. & Austin, The Cavendish 
Mill Co, and The Erewash Mills Co. The sub-compary, which 
deaJt with fittings, had been a source of anxiety to the Board, but 
it was hoped that the extension of its sphere of operations, which 
was beiog made, would enable it to show better results in future. 
Toe factory had already been the means of introducing improve- 
ments in their switchgear, and in developing a new conduit 
system which had been pat to use. Up to the present, as a depart- 
ment, it had not paid its way, bat as the works had now as mach 
as they could handle, they were hopeful that this venture had 
already turned the corner. He might perhaps point out that in 
the accounts snbmitted the sum of £479 was included for 
income-tax, which might appear strange in view of the fact 
that no dividend was forthcoming. The Income Tax Com- 
missioners, however, called upon them to pay in advance а sum 
based upon the average profits for the past three years; thus they 
would reap the benefit in the future, although they had this year 
paid and written off the income-tax on profits which had not been 
made. Further, it had been usual to include a proportion of the 
profit known to have been made ор work in hand but not invoiced. 
In this year's figures the percentage included was much smaller than 
hitherto in view of the results shown in the accounts for the last 
year, although they had every reason to believe that the rate was 
equal, if not greater, than before. Their investments in securities 
had been taken at their market value on June 30th, which again had 
meant a heavy writing off in the present year. He would like to 
mention that as the largest shareholder, the absence of dividend 
affected him most, and as Mr. Gorham and himself, with their 
families, held about four-fifths of the total share capital of the com- 
pany, they might rest assured that they would use their best endea- 
vours to make a better showing next year. They had started the 
present financial year with several good orders, and had important 
inquiries in hand, so he hoped that whea they next met he woald 
be in a position to report that they had returned to their former con- 
dition, and were in a position to pay dividends as usual. 

Mr. Јони C. FonsTER seconded the motion, and the report was 
adopted. | 


Stock Exchange Notices.—The Committee have 
appointed special settling days as under :— 

Wednesday, November 20th.—African Rubber Co., Ltd.—5,000 5 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 1 to 5,000. 


And ordered the undermentioned securities to be quoted in the 
Official List :— | 

British Electric Traction Co., Ltd.—Further issue of £118,758 44 per cent. 
second debenture stock. 

South Metropolitan Electric Tramways and Lighting Co., Ltd.—19,570 6 per 
cent. cumulative preference shares of £1 each, fully paid, Nos. 1 to 19,570. 

Applications have been made to the Committee to appoint a 
special settling day in and to grant a quotation to :— 

Victoria Falls Power Co., Ltd.—8,000 preference shares of £1 each, fully paid, 
Nos. 800,001 to 808,000. | 

To appoint a special settling day in— 

African Rubber Co., Ltd.—5,000 5 per cent. cumulative preference shares of 
£1 each, fully paid, Nos. 1 to 5,000. 

And to allow the following securities to be quoted in the Official 
List: — ' 


Victoria Falls Power Co., Ltd.—800,000 preference shares of 21 each, fully 
paid, Nos. 1 to 800,000. AR f 


Western Union Telegraph Ca., Ltd.—The report of 
this company for the year ended June 30th last, as abstracted in 
the Financial News, shows: Revenues, $32,856,406, an increase of 
$2,180,701; expenses, $26,532,196, an increase of $2,927,124; net 
revenue, $6,324,210, a decrease of $746,372; interest on bonds, 
$1,420,061, an inerease of $92,086 ; profits, $4,904,149, a decrease of 
$838,458 ; appropriated for dividends, $4,868,096, being the same 
as for the previous year. Surplus, June 30th, 1907, $16,884,731. 
The revenues of the company increased by $2,180,751. The 
increase in expenses was due to the necessary outlay to care 
for the larger number of messages handled, to the increase of 10 
the salaries of all the operators in the company’s 
employ (which went into effect March Ist, 1907), and to the con- 
VVV in the maintenance of the 

nes. ° ` 

Provincial Tramways Со, Ltd.— The directors 
recommend for the year ended September 30th a final dividend of 
58. per share on the ordinary shares, free of tax, making a total 
dividend of 8s. per share for the year; £10,000 has been set aside 
for depreciation, and.£3,000 towards the expenses of the issue of 
the debenture stock. 


Meetings Held Over.—The half-yearly meetings of the 
West India and Panama Telegraph Co., Ltd., and the Eastern 
Telegraph Co., Ltd, were held on Wednesday afternoon. An 
extraordinary meeting of the Victoria Falls Power Co., for 
altering the articles, was held on the same day. Yesterday the 
meeting of the British Columbia Electric Railway Co. took place, 
Our reports of these proceedings will be published next week. 


822 


THE ELECTRICAL REVIEW. [vol 61. No. 1,564, Mn 15, 1907. 


MARKET QUOTATIONS. 


Wednesday, November 13th. 


Latest Fortnight's 
CHEMICALS, 4. а Price. Ine. or Dec. 
a Acid, Hydrochlorio oe ee per owt, у. T 
a п Nitric .. ee ee eo per сиё, W. өө 
а oe Oxalic . ee ee ee per owt. 88/- oe 
а * Sulphurio ee ee ee per cw. d ee 
a опіао, Sal es ec ee per owt, - ee 
a Ammonia, Muriate (crystal) .. per ton £83 10 "T 
*$ U ee ee ee per ton £80 ee 
a Bleach powder ss ve per ton £5 10 és 
а pu eofOarben .. oe porton 216 T 
a FAX .. ee oe ee e. per ee 
a Sulphate .. per ton £23 10 £1 ino 
a Tens, Nirts së ee per ton £81 ss 
a „ White Sugar.. EN ee рег ton £82 ee 
@ „ Peroxide... Pes „ per ton £89 ве 
a Methylated irit ee ee еә рег p 2/6 oe 
a Potassium Bichromate, in casks per ib. r^ T 
a Potash, Caustic (15/80 %) ee per ton oo 
a " Chlorate .. we ee per lb. aga = 
а „ Perchlorate аж perl b. А ee 
a Potassium Cyanide ee ee por Ib. 1а. . 
a Shellac ee ee ee ee per ot. 220/- oe 
а Sulphate of Magnesia  .. ee per ton £4 10 os 
a Sulphur, Sublimed Flowers .. per ton 26 10 ee 
a „ Recovered re ee рег ton &6 10 ae 
a n ee per ton 45 oo 
a Boda, Caustio (white 70 96 ee per ton £10 16 сБ 
a „ Chlorate zb 2i ee per lb. r^ "i 
a $ ir^ hire oe ee oe per ton 6 ee 
a Sodium Bichromate, casks .. per lb. 8d. 
a ID Cyanide (basis 100 96) ee per Ib, 14. 
METALS. &o. 
b Aluminium I In ton lote . per ton 2116 5 s 
b i Wire, in ton lots .. per ton 2154 - 
b Sheet, in ton lota .. per ton 6144 vs 
p Babbltt's metal te e. рег ton #55 to £156 dec. 
e Brass (rolled metal F to 12°) basis per lb. ^d. 34. dec 
€ » be (brased) . per lb. 93d. d. inc 
€ » „ (solid dra ze Бә 25 Tx Bia Я . ine 
€ LL) U eo ee ee е ee 
e Copper Tubes (brazed) .. ee per lb. 103d 2 
ЖАКИН ан ШШ “yer toe P £4 dec 
g ее ; 
9 Copper Sheet a Ө» per n 1 FH dec 
25 ee ee ө ee 
e IT! ( Mleotrolytio) Bars ee per ton £68 £8 dec 
e " [T] Sheets eo per ton £83 £8 dec 
€ n " es рег ton #72 £2 дес 
€ 0 $9 H.C, Wire per lb. "e Ad. dec 
f Ebonite Rod ее ee [EJ per Ib. 
f oe Sheet ee oe ее рег Ib. Bi. ee 
n German Silver Wire e per lb. 177 .. 
h Gutta-percha, fine 5% eo per lb. 5/6 to 6/6 8 
h NM — Р e- per lb. i 41d. dec 
ee oe ee per e 
a ‘Pig (Cleveland warrants) рег ton 60/43 . 2/9 dec 
m SE tosise per ton From £11 ee 
% Sora, beary v „ рег ton 41/6 to 50]. ee 
ae Wire, galvanised No. B .. per ton n1 в 
о Lead, Ingo ..  .. per ton £18 15 Si 
g 90 ee Sh ee ee per ton £18 17 6 
m Manganin Wire No. 8 eo per Ib. 87 
4 Mice (in original cases) ml eni 64. to 1 йз 
" " [T] medi per lb. 2/6 to т эө 
Phosphor Bronse, plain LES bem | pote o 10 1d. dec 
P e " ° * 
p e His vo 1/4 dec. 
р [T] [T] strip & sbeet per iD. 1/24 to 15 dec. 
o Platin . өө өө eo per os. | 110/- os 
a Biliclum Bronse Wire .. . per b. | 4d. дес. 
r Steel, Magnet. in dars өө 4 m 
g А look ( ) eo eo peor ton 2141 to £142 £6 dec. 
^ Wire, Nos. 1 to 18. өө per lb, 3- oe 
Р te Anti-friction Metals— 
" White Ant” brand .. per ton 


B45 to £270 ee 
496 10 г 


k Zino, Въ" (Vieille Montagne bnd.) per ton 


Quotations supplied by :— 


h Edward Till & Co. 

i Bolling & Lowe. 

k Morris Ashby, Ltd. 

m W. T. Glover & Co., Ltd. 

^ P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 
г W. F. Dennis & Co. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

с Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smitb & Co. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 

g James & Shakspeare. 


Newquay Electric Light and Power Co., Ltd.— 
The fitst annual general meeting of this company was held at 
66, Victoria Street, Westminster, on November 1st. The directors’ 
report for the year ended December 31st, 1906, was adopted, and a 
4 per cent. dividend (under Messrs, Foote and Milne’s guarantee) 
is to be paid forthwith, Mr. Н. Foote presided, and in 
his remarks said that the steady and continued progress of the 
company’s business was most encouraging. А greater number of 
lamps per thousand inhabitante had been installed during the first 
years running than in any other small town in England. The 
accounts presented only dealt with the first five months of the 
business, but the result of the company’s trading for the nine 
months ending Saptember, 1907, already showed a credit balance, and 


an estimate of th» year's working to September 30th next showed | 


that a gross profit of about £500 would, without doubt, be realised. 


BTOCEB AND SHARES. 


Tuesday Evening. 
SEVEN per cent. is too high a Bank Rate for any Stock Exchange 
business to be active. With the prospect of 8 per cent. looming in 
the near distance, investment markets looked like coming to the 
verge of a standstill, But Tuesday mended matters to a consider- 
able extent, and led to general improvement. | 

Profound relief at the settlement of the railway strike has to 
some extent helped to neutralise the effect of the monetary strin- 
gency. So many trades would have suffered severely in the event 
of a general strike, that the removal of the apprehension has had a 
most useful influence in keeping prices steady. 

What investors ask, however, is why should they buy stocks when 
prices go for ever downwards? That prices have reached bed-rock 
level even yet, only the boldest man would dare tosay. This is 
the reason which checks investment buying by many who recognise 
how cheap prices are to-day, compared with past levele. That 
they will not always be 80 cheap, and that the turn will come when 
it is least expected, is obvious, and the wise man begins to pick up 
stock when he thinks it has dropped to a really low level. If the 
price goes flatter, he can buy more ; if it rises, he has at least one 
cheap parcel. | 

General as these observations may appear, it is in such invest- 
ment sections as those we deal with where the prospective pur- 
chaser can find securities at prices that promise good improvement 
in the future, though perhaps they will decline further first. So 
much depends upon the Bank Rate, which, in its turn, is dependent 
Ф now upon the financial situation in New York. 

After its heavy, continued fall, Metropolitan Consolidated 
suddenly shot up 34 this week. A whisper went round to the 
effect that it was possible the company might renew ite former 
working agreement with the Great Central, and advances in the 
stocks of the Great Central went some way to strengthen the 
impression. 'The agreement was certainly of much service to both 
parties, but the Great Central terminated it in order to carry on a 
flirtation with the Great Western. | 

Districts are dull, and Underground Profit-sharing Notes pursue 
the even tenour of their steady fall. The price has lost another 
half-dozen points within the last week, and now stands at 40. The 
bitter irony of the situation lies in the fact that it is next June 
when these Notes are supposed to be paid off at par, £100! 

Central Londons continue weak, and Preferred shows а 2 points 
decline at 84, At 80, the return would be a level 5 per cent. The 
question of penny fares, and a possible rate-war with the omnibus 
companies, is a source of considerable perplexity to the market. 
City and South London moved up 1 in sympathy with the general 
rise in railway stocks, consequent upon the settlement of the 
threatened labour dispute. ·. 

Eastern Telegraph stocks and Eastern Extension shares are 
unaffected by the companies’ reporte, summarised last week, which 
show expenditure to be on the increase, and also the depreciation 
in investments to have been drastically dealt with. Tais last 
policy, however unpleasant, is undoubtedly sound finance. 

Direct United States Cable shares are lower. Anglo-American 
issues improved upon a sharp bear squeeze. Direct Spanish 
Preference, pressed for sale upon an unwilling market, fell 15s., and 
Great Northerns dropped another sovereign, though Indo-Europeans 
have. not altered after their decline. West India and Panama 
Second Preference again improved, a gain of 10s. taking them to 
74. Business has been done at 8, and there is a hope of the shares 
entering the dividend list &fter their enforced absence of seven 
years therefrom. 

Marconi shares are slightly easier at about 16s. 6d., and National 
Telephone stocks gave way, the Deferred falling 2, to 105, upon 
realisations that might have been compulsory in some cases. 

The electricity supply list is somewhat ragged, as regards fluctua- 
tions. Charing Cross shares are better again, and there are one or 
two advances amongst the Debenture stocks, On the other hand, 
Notting Hill shares have declined, and so have Metropolitan 
Preference, and Brompton Preference. City of London Second 
Debanture fell 2, and County of London Second Debenture 1, 
despite the foggy weather. | 

In the Traction Department, prices have been mostly swayed by 
monetary considerations, and the necessity which some people were 
put to of finding cash. Anglo-Argentine Tramways shares have 
given way, and the Debenture stock fell 3, upon an amount of less 


than £500 stock coming to market. British Electric Tractions 


received no assistance from an inspired encouraging statement in 
the Press, but have rallied from the lowest. Brush shares have 
been marked down with them, and the Ordinary are officially 
quoted at the farcical price of nothing to ten shillinge. Belgrano 
Preferenca are easier. Oape Trams fell to бв. on the report, and 
Metropolitan Electric Preference gave way a little. London 
United Pesference at 8 «ra бз. down. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Business done 


: { Closing Closing k ended Rise + | Present 
| or Dividends for the last otations week ende or Yield 
Present NAME. Bhare. four years. Ver. bch. Nov. Ih. NOT | Fall — | per cent. 

E 1908.|1904.|1906.|1900.| — HighestLowest| ^ | £ s. d. 
26 000 Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Nil Nil | Nil | 2 a — E n Е 880 „ vx a à 
660,660 | Anglo-American Te евтар sa ur ee сЕ he "d 69 6 01 — 91 92 — 95 yak 91 +1 6 6 4 
460,0 Do, _ do do. Delerred : l| Stock W. | Mi 1 | } 181— 181 188—104 Hé | iaj +a (127 10 
» 50,000 Ап lo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 а 5 Ф 5 % ас 67— 71 t Sa 3 
44,000 | Chili Telephone, Nos. 1 to 44,000 bs АР = 5 7 96 i4 4 4X 35 — 83 81 — 88 87 85 —i 4 10 11 
9,097,680 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. Bock 4X | 4 % 4% | 4 dec 27 d ^ 110 
12,961 | Direot Spanish Telegraph, Ord. es e| 10 7 10 4 10 2 10 b| а A101 . pls 
Р А . ы ee E — 1 
80,000 Do. мави: oap н | 0 ja 42 | iis | 13-19 | ia | ia 19 7 
60,710 | Direct United States Cable .. .. .. .. 20 108 100. —102 4 8 8 
, j b 1,200,R. | 100 |4 49% | 45% | 100 
4,000,000 Eastern 3 Tologteph; Pot е Us M er" ЗА 8 3% 33 80 — 88 80 — 83 1555 4 К 4 
105,700 Do. 4% Mort. Deb. Stock. Ней... | Stock |45 | 4% |4% | 4% | 99 —102 xd | 99 —102 1) ii 516 8 
900,000 | Eastern Extension, Australasia, and China Tele. К io. ] H 1 ] 99 —103 99 —102 818 5 
152,400 Do. 4 Deb. Btock .. ee 5 100 4 4 4 4 91 1 974—1004 98} 98 819 7 
205,400 | East &8. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1900 : d 4 4 98 —100 xd | 98 —100 400 
5.000 Do. 4 % Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 e ar il 610 0 
181,127 | Globe Telegraph and Trust  .. vs M " 3 ae e ele 19 — 18 12 — 18 122 12i 412 4 
181,1 i Do. do. 6 Pref.. е ee ee 10 15 Ф % 24% 20 Ф 80 E 88 29 pe 82 = = 6 5 0 
150, Great Northern Telegraph, of Copenhagen. va 5 1 
Halifax and Bermudas Cable, 44 % Ist 13] 100 4495 | 4495 | 449 | 4495 | 99 —101 99 —101 , | 
36,900 \ Debs., within Nos. 1 to 1,200, Red. VVöf•'n | ga ge беш oa Nears. 0 
17,000 | Indo-European Telegraph „„ i — 10 : a : ^ 50 — 60 50 — 60 75 | 616 8 
$41,880,400 | Mackay companio M Con. pap 5 xe có wae 4 4 4 P 50 — 60 60 — 60 55 z 6 18 4 
$50,000,000 | | Do. фо. ur con n5 N. NP | NP |. — 1 Hj— „„ | 1606 | 1% — | | Nl 
956,127 | Marconi’s Wireless Telegraph .. .. .. .. A 4 5%16%| #-— 12 { lds i5 s 52 414 1 
ыо Monge i Video Telophong Co. и. 9 Pref \ 92 І 8 Ў 1 Ў 545 7 > * b f Я 2 Е 0 
. И ° : os = 1 107 | : 
2,295,000 | National Telephone, Pref. Stock „ A pi 100 6 6 А 2 4 106 ee е E | 087 ^E es TUE 
2210000 | Do do. 6% Cum le. Pret. |! |1| 10 % 1—14 | 10—14 ss 5 MEME P A 
15,00 | Do. do. 6% Cum. 2nd Pref. .. cx] ee ae g 53 5}— 54 53— 5, t3 | — | 418 0 
200.000 Do. 90. "PX Deb: Sick Bed. T Stock | 84% | 8490 | 84% | 34% | 96 — 98 98 — 98 t 96 | 31110 
2,000,000 . 9. : i 4 4 4 4 100 —102 100 —102 101 5 
98 Do. do. 4 Deb. Stock Red. ee oe 100 a Fee 1 5 13 0 
14179513 rianta Telep and Elec. 1 i 171.504; 8 paid .. ! ge ut 1 1 | ж if ха Ta if 416 0 
50,000 . о. o. . a = = | = | —1 460 
100,000 Do. do. do. 4 д Red. Deb. Stock oo 100 4 M 4 96 : $ i 97 ш) a — 100 һы 4 0 0 
100,000 Peci & European Tel., 4 % Guar. Debes., 1 to 1,000 n : 4 Seals ; od 2 ss : 0 
11.8390 uter’s "M m m m ds "T - Im —101 rea 4 . 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. .. .. | 100 slew 4 4 = E M Er 7 5 zu 6 
3,167 | Submarine Cables True.  .. | Cert. е g 8 8 ér 7 61— т s 610 4 
80,000 | United River Plate Telephone.. .. .. .. 5 Р of Р 5 5 5 5.— 2 4101 
15,6002) West African Telegraph, Shares 10 pu ў Nd 23 1— 11 1— 1 it 400 
80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 58,008 2 i 1 i 49, |4 97 —100 97 —100 2 400 
207,980 Western Telegra h, Lid. воо. à 10 1% 1@|1%|1 & n o, oi 2 з n à 18 10 
800 O. 0 > Ы e 2 : — . + 
8,891 | West India and Panama Telegraph ..  ..  .. ю | Ni | Ni Nit | 155 E -a ; "2E n g 
84,568 | Do. до. 6 Cum. lst Pref. 5 es ^ Na d wh мӣ 62— 1 1 1 x +] 
4,669 Do. do. 6 Cum. 2nd Pref. ee oe 1 5 96 90 — 109 90 — 102 | И» 4 18 0 
80,0001 Do. do. 65% Debs., Nos. 1 to 1,800 ..| 100 Бева | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. — 
Anglo-Argentine Trams, 10 * Nom. Cum. 2nd 5 .. 189% 18% | 8% "ü— 72 7 73 1% 
270,000 | Pref, 260,006 to 580,097] | 7 mod pd pd 8 52— 6 6 3 — 1 48 0 
960,007 Do. 6 % Cum. Prefs., 1 E коол 140 * ee 6 їч 6 181^ —184 123 131 1984 | 198 4111 7 
206,600 Do. Permanent, 6 96 57 pie 100 5 5 5 Б 10@ —105 102 —105 oe — A 416 Я 
286,100 | Auckland E. Trams, 5 % let Mort. Deb. "1731 39 lao & 20 $ 90 — 3 Ba — З 7j. | T$ | .. |5 47 
880,000 | Babcock & Wilcox, 1 to 580,000.. .. .. .. 1 3 б 6 6 11 — 13 1 1X "s a M 8 16 10 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 3 7 7 i". ЖЫЗ I 87/6 А is тоо 
88,000 | British Aluminium, Ord., о 0% ee .. д 19219 7 43— tixd| 49 t yi m 5 610 8 
40,000 Do. do. 1 MAD ER ' Pref 5 . Nil | 6 a 6 6 & 52 9 — b oe ee 6 0 1 
90,000 | Ро. do. % Cum. : 5 4 4 4 81— 45 ха] BSi— 4i 3 ся 414 
20,000 Do. do. 4% Funding Certs. .. 4 clea, g : Š 100^ —108 00 — 103 к 417 1 
MOD Do do. 5) J Loch Laven Debs se gr A бр | 96 — 96 — 99 wa | 40 
* о. e d s "n 0 = 8 —133 294 . 
400/900 British Columbia E. Rail Def. Ord. Stock 100 6% d се аа 1 cM 1133 .. x 4 6 9 
300% Do 64 Cum.Perp Pret. Stock |) 100 8 4 6 84 54 | ioios | 101 —105 |o | .. | 415 а 
200 Do 4 J tet Mort Debe; 1 0 So. 40 4 Ф ч 98 —101 | 98 —101 A AD — |43 5 
220 000 Do. 4 I Vancouver Power Debs., 1 to 2,900 100 Y ae - 4 пие. | та x " | 5 | i à 
P кезиш маш ОКК , e e 4i— 5i 3 21 
161,487 | Do. о. D 8 воск |5%|65%|5%|Б% | 94 — 97 94 — 97 2$ 3 
1,448,658 | Ро. до. 6 % Perp. Deb. Stock 44% | 44% | 74 — 78 ха 74 — 78 asado eed e | 615 5 
410,178 |. Do. do. F E 7 D 142 
100,000 | British Insulated and Helsby Cables, — .. ЖООДО НА 6 б 63 2 "d 7 раче о 
500,000 | Do. do. 43% F 4 4 4 4 85 — 89 85 —89 | .. T . 41811 
212,000 | British Thomson-Houston 44 % lst Mort. Debs. .. | 100 h 1 | 90/6 20]. | Nil 
British Westinghouse 6 % Pref, 1 to 300.000 па) s * | ма | Nil| Nn 2 11 3 e 
d d 4% Mort. Dob. Steck 100 |495,|49,|495| 496 | 55 — 65 55 — 65 s ud | PRÉ 
о. ort. Ы 5 À UT oe ee . 
tBrowett, Lindley & Со., ба Ma. а Шиш + Шз п ИЦ Ri Ni * M "t 10 117 vo 14% н = Е Nil 
t Do. do. 6% Cum. Pref. .. vs £ 1 Nil Nil Ка. 8 (Кыз. А HE x — { Nil 
Brush Electrical Engineering, Ord., 1 to 106,781 .. 2 Nü | Ni ae Nil — 14 i а ET 0 — i Nil 
Do. do: Ax Pep Den mock 2 Stork 4 |4 P 83 — 86 8З — 86 з 548 
; Е егр. А АР : : it. 
Do: do. 4 Perp. 2nd Deb. Stock.. Stock 4 4 de d 67 — » 67 " E 6 410 
Buenos Ayres & Belgrano, 1 to 100,000 Е 5 |8 4 : 4 P im 4— 54 96/3 | 614 8 
E € tery etal A a a К СЩ | d oH 
Do. о. " B" do., LEE ы —115 T 
Do. do. 5 Deb. Stock i oe ee ee 100 8 5 g 5 & : 5 109 = 185 —105 103} 102 š 4 15 a 
Do. do. 5 % 2nd Deb. Stock се ..| 100 5 % 5 5 8 ба— 7 6ài— 7 Е 612 à 
Calcutta Trams, 1 to 187,610 .. 5s vs vs 5 6 | 8 % aa Be = 5 — 6 ` ia 4 10 11 
Do. 5% Cum. Pref., Nos. 1 to 29,880. . 5 2s T A 100 104 100 —104 461 
Do. % Ist Deb. Stock.. — ..  ..| 100 4 5 4 15 94 — 10% xd|  ?i— 104 7 6 4 
Callender's Cable Construction shares Ka. Cu 5 | d & 5 Е Bi & Е 4611 
Я do. % Cum. Pref. ee ee oe 5 5 4 43%, 1 107 1 —107 : 4 8 4 
Do. do. a Rios Mort. Deb. Stock Red. Bien 105 a ki; Nit gt Әв SA чп 
Cape B Trams. ak $4 “> m 1 AES 01 is b11 4 
Cestner-Kellner Alkali, Í to 480, 0łcͥ | 1 [4914 Maps. N gle | Ln в | 99^ 51 4 
Do. do. 4 Ф Mort. Deb. Stock 100 | 44% | 44 wi 2 84 — 87 564 843 1 0 4 
w % Prot Stock. . Stock |4 Q 17 4K 4 85 — 87 83 — 85 i -a |4144 
e e ° ee ee 40 — 43 40 — 48 41 0 
Do. do. Def. do. ee oe Stock 4 4 4 4 e M Li 4 14 b 
City and South London Railway .. .. e | Stock a 2% 15% | 9% 43 — 45 44 — 46 44 447, 
* Unless otherwise stated, all shares are fully paid. t A period of nine months. _____! From Manchester Share List. 


(Continued on moxi pade. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued.) ` 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Btock Dividends for the Closing Closing Business done | Rise +, Present 


Present ; 
NAME. or Quotations Quotations week ended or - Yield 
Issue, Share. last four увага, Nov. Sta. | XNov.a2th. | Nov. 12th, 1907. | Fall — | per cent. 
* 1903. | 1904. | 1905. | 1906. Highest Lowest. | £ s.d 
55,000 enon * Co., Pu 1 о 000. ЧИРИ 8 24% | 24% | 28% | 6 % 35/- 83/9 - | 7 16 10 
5 96 lst Mort. Reg. De 8., | 
10000001 07у £100, and 901 to 11,000 of £60 Red. 01599555 | 595 | 896 uM x 5 
260,000 | Dick, Kerr & Co., 1 to 260,000 E» us 1 . . 10 9% 10% 110 &, ie a — 613 4 
806,000 Do. do. 6 9 Cum. Pref., 1 to 905,000 es 1 6 16% 6 |6 9 Р “> 416 0 
994150} Do. do. 43 & Deb, Stock ..  ..  ..| 100 n 4495 | 44% | 48% : ; | 467 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 53% | 6 % | 6% | 6% Я ex : 46 9 
59,987 Do. 6 % Pref. between 1 and 60,000 10 6 16% 16% |6 % . 478 
99,261 | Edison & Swan Utd., “ A" shs., £3 pd., 1 to 99,261 5 Nil a 44%, | 48% — $ 9 18 11 
17,139 Do. ка 12 shares, 01—017, 139 5 Nil | 24% | 449% | 44 oe 8 6 9 
819,475 Do. , Deb. Stock Red. 100 4 4% 4 4 821 ai | —1} , 416 3 
72,220 Do. 59% 2nd DOE. Stock Prov. Certs. all pd. 100 5 5 5 15 sg К 5 11 1 
112,100 | Electric сойсоң, 1 to 112.100 2 4% Ми Nil | Nil 3/8 ae — i Nil 
81,390 qe; Cum. Pref., 1 to 31,990. . 2 717%17%17% | Nil ee р Nil 
25,000 General Electric Co. (1900), 5 p % Cum. Pret. : 10 4% 5 % 5 8 m x 517 8 
200,000 Do. do 8 Mort Deb.. Stock 1% |4 6 14 % | 4 96 - : 4 19 11 
78,000 | Gt. N. & City Rail. Pref. Ord: A 4 Gy 1 to 78,000 10 89% 149% |4 |4 26/3 |. . 90 0 0 
96,000 | Greenwood & Batley, 7 % Cum. Pref. 10 7 7 7 7 i 1 610 8 
80,000 Do. do. b €, Mort. Debs. En .. | 100 5 5% 5 08 res г 417 1 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. ae 5 |15 % |15 % | 15% [15 Vos Se 610 0 
200,000 Do. do. 44% Pref. — 5 43% 4% | 44% | 4% : РЫ .. 18118 
150,000 Do. do 45 ^, Mort. Deb. Stock | Stock 449%, 445 4% | 44% А m 2s 4899 
50,000 | India-Rubber, Gutta- ‘percha & Telegraph Works.. 10 10% | 5 % | 10% 0 11 2 v os 6183 4 
87,500 [Liverpool Overhead Railway, Ord. Us 10 1g% | 13% | Nil | М А е " Nil 
10,000 |4 Do. do Pref., a fully paid ..| 10 5 5% 5 % 5 & us ue 5 14 11 
600,070 London United Trams. (1901), 1 to 50,007 s 10 8 16% 3 |8 ; А 40 0 
899,930 Do. do. 60.004 to 100.000 ‚| 10 8 „% 16% 8 [В і i 400 
125,000 Do. do. 5 % Cum. Pref., 1 to 125,000 10 65905,1595 5 % | 6 s А — i 617 8 
1,331,000 ро. до. 4 % Ist Mort. Deb. Stock . 100 4 1 4% 4 P - vs + 413 0 
814,016 | Metropolitan Electric Trams., Defd.. ss 1 | Nil | Nil | Nil | Nil 1/3 ; : Nil 
500,000 Do. do. Б &, Cum. Р ы 1 5% 15% 5 % |6 $ 22 І — % 5 6 8 
350,000 Do. do. 44% Deb. Stock Red. | 100 | 43% | 44% | 4à . : 413 9 
245,500 | Potteries E. Tre. .. : 1 5 | 5% 4 % 14 p ; ; 723 
245,500 Do. 5 * „Cum. Pref. s T " 1 5 5% 5 % 5 В 6 18 4 
945,000 Do. 4 © ;Deb.Stock  .. : ..| 100 44% | 44% | 44% fe - А 4 11 10 
37,350 | Telegraph Construction and Maintenance .. 12 |20 % 115 % |15 % [16 T 955 воо 
150,000/ Do. 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 4% 4% 4%14% = 818 1 
699,200 | Undered. E. R., Lon., 5 % Profit Shar. S. Nts... |.. 5 % 5 &, 16% 40 | —7 | 1118 2 
66,666 | Willans & Robinson, i to 30,000 & 80,001 to 116,666 5 зо | Nil| Nij .. : i Nil 
. 66,666 | Do. 7% C.P., 30,001 to 80,000 & 125,001 to 141,666 5 E Nil] Nil] .. "i І Ld Nil 
946,514 Do. 4% Ist Mort. Deb. Stock РА v А 100 4 4% 14% 14% 15 is | 5 0 
ELECTRICITY SUPPLY COMPANIES. 
14,000 promos Keny E.L. & P,. 1 to 14,000 e 5 5956 ae 405 % 4a— 4&— 5 уз А aco 674 
70,000 do. 44% Ist. deb. stock .. | 100 44% | 4495 | 492% 96 | 96 — 98 xd 95 — 98 ^ = . К 4 11 10 
29,798 | Brompton & Kens, Elec. Lt. Sup., Ord., 1 to 20,000 5 10 % [10% 10 11 7— 8 7— 8 ЫЯ КИ is 0 50 
10,202 Do. do. 7% Cum. Pref. 5 7 7 77 7i— 8l 7— 8 55 Е — 476 
886,876 | Central Electric Supply 4 €, Guar. Deb. Stock .. 100 49% 4% 4% |4 98 —101 1013 T c + 8 18 10 
80,000 | Charing Cross and Strand Electricity Supply 2 6 8 во 55 % 5 31— 4 4 82,6 са t à 5 210 
80,000 Do. do. do. 43 20 Cum. Pref. 5 44%, 415 4% 88 — 3 — 8 7 / 72/6 а 5 0 0 
80,000 Do. “City Undertaking” 44% Cum. Prf. 5 | 44%, | 4155, | 44% | 4 Bi— 34 2 А 516 2 
427,400 Ро. do. 4% Deb. Stock ed. 100 41% 14 4 97 —100 96 — 99 400 
49,436 | Chelsea Electricity Supply, Ord. кй Se 5 6 6 43 4i wg 6 611 
175,0001 Do. do. 34 % Deb. Stock Red. Stock | 4 96 | 44% | 44% & 102 —105 102 —105 s 459 
70,595 | City of Londo Elec. Lighting, Ord. 40 ,001—110,595 10 5 16% 6 | 86 81— 97 8ł— 93 94 . 6 3 1 
40, 000 Do. 6 % Cum. Pref., 1 to 40, 00 10 6% 6 16% 16 101— 113 103 — 11} 1 P А 511 8 
400,0001 Do. 5% Db. Stk., Scrip. (iss.at 115)allpd. | .. 5 % 5 % 159% 5 122 —125 122 —195 5 11 4 
800,000 Do. 44%, 2nd. Db. Stk., Prov. Crts., all på. 100 43% | 44% 43% | 44 97 —100 — 98 97 —9 | 41110 
40,000 | County of Durham Electrical Pow er, Ord. ; 5 4 9% 43 70 4 4% 3 4i 32— 4 0 414 1 
50,000 Do. do. do. 5 % Pref. .. 5 5 % 5 % |5 5% 47— 44 4i— 4 8 2 7 
40,000 County of London Electric Lighting, Ота. 140,00 10 4 $ 44% | 5 5%] 61— 7 6i— 74 64 644 = 7 210 
40,000 Do. do. 6 % Pref., 40, 001—60,000 | 10 6 % 6 % 6 % 6 % | 10 — 103 10 — 104 | 8 11 8 
400, 0001 Do. do. % Deb. Stock ЯРА PCS ne 44% 44% 44% 107 —110 106 —109 107 —1 42 7 
400,000 Do. do. 4 9” 2nd. Deb. Stock . Stock | 44?5 | 49% | 44% — 95 — 98 xd s А —1 4 11 10 
80,000 | Edmundson's Electric Corporation, Ord. Shares . 5 1% 7 5 4 | Nil 4— 1 s ў 11 0 0 
80,000 Do. do. 6 % Cum. Pref. 5 6 | 6 6 |18 < 1— 1 1— 1} Ке . 811 6 
850,000 Do. do. 44 % 1st Mort. Deb. Stk. | 100 1% | 4% | 44% 4% 76 — 81 16 — 81 611 1 
10,000 | Folkestone, 1 to 10,000 .. ae 5 54% | 58% | 54% % 47— 5 4#— 5 97/6 Кя , 649 
10,000 Do. 5 Cum. Pref., 1 to 10,000 ũ ũ mſ̃ 5 . 5% 5 % 4— 5 44— 53 . M 413 0 
90,000 Do. 4 %, ist Deb. Stock "EL s ..| 100 4j 44% 44% | 44% | 96 — 96 — 99 s bc vs 4 10 11 
13,000 | Hove, 1 to 18, ҺЕ Б % | 84 9 9 — 7 65 — 7 ха es : ‘ 6 8 7 
21,000 Kensington and Knightsbridge ‘Electric Ord. 5 13% |12 $ 10 10 81 8i— Е 6 8 1 
90,000 Do. do. do. 4 95 Deben. Btk, | Stock | 4 9% |4 9% |4 4 95 — 98 95 — 98 oi Ер Р 41 8 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil |3%] 4 4 1j— 19 11— 15 Р А 6 16 2 
70,000 Do. do. do. 6 96 Pref. 5 6 16%] 6 & 6 4 — 44 81— 4} 82,6 T1/6 — i 712 
874,895 Do. do. 4 % Ist Mort. Deb. oe Red. Stock | 4 % | 4 4 4 89 — 93 89 — 93 z 416 9 
200,000 | Metropolitan кеги Supply, 1 to 100,000 . 5 % 110 109518 5 53 Ё 619 2 
76,121 Do. 43 % Cum. Pret. 1—71,106 . ^" 5 | 44% 4 A 4i— 5 91/8 г —% | 410 0 
220,000! Do. 4$ 95 Ist Mort. Deben. 'Stock A ga 4495 | 4496 9% | 4 108 —107 108 —107 - bs 410 0 
250,000: Do. & Mort. Deben. Stock Redem. | Stock % % % | 8 87 — 92 87 — 92 zd Кя 816 1 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 44% | 44% | 44% 5 95 — 98 9€4— 983 " + 3 411 5 
87,500 | Newcastle-on-Tyne, E to 87,500. . i bs 5 8% | 8 e 8% | 8 60— 62 61 2 e 518 6 
81,500 Do. % Pref., 1 to 87,500 |. .. 5 5 V/ 5 БФ 5 Y 5 — 5 b — Б] : 2 . .| 4101 
10,852 | Notting Hill Electric Lighting... sa iv z 10 6% 796 | 74% | 79% | 11 — 12 101— 114 я Ss — 3 610 5 
20,000 | Oxford, 1 to 96 and 407 to 20,310 za 5% 855 5 d 1 ф 7 1 53— 6 5g— 6 re ; 516 8 
50,000 Do. 4% Deb. Stock .. ..4 100 4 4 4 4 95 — 97 95 — 97 is : 4 2 6 
40,000 St. James’ and Pall Mall Electric Light, Ord... 5 143% 14496 123% 10 7%— 81 Th— 81 71 i ш 618 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 7% 17 1 7 6— 1 6— 1 : M 500 
150,0001 Do. do. 84 % Deb. Stock Red. | 100 8476 | 88 8 5 86 — 91 86 — 91 T vs A. 8 16 11 
12,000 | Smithfield манси Electric Supply; Ord. 5 4 4 4 à— 14 — 14 5 92 d Nil 
50,000 Do. do. 4% Deb. Stock | Btock | 4 49 |4 4 % | 71 — 75 71 — 75 is Еи ХУ 6 00 
65,000 | South London Electricity Supply, Ord. gs T 5 8 49% 14 B 96 21— 21— 2 ; М se 5 9 1 
120,000 | South Met. Elec. Lt. & Power, Ога. .. .. н 1 Nil | Nil | 24 3% $— m { : 22 p 888 
117,968 Do. do. 79% Pr 1 |[795,|795| 7195 7 25 17 — lg ХБ » e 5 17 11 
200,000 Do. do. 4à 96 11 Deb. Stk. 100 43% | 44% | 44% 43 —102 99 —102 ie Z i 483 
80,000 | Urban Electric Supply, Ord. .. 5 5% | 5 b 5 b là— 2 1 2 is 2s de 1110 6 
50,000 Do. do. 5 % Cum. Pref. 5 590616 b b 1$— 2 1 2 ie s 8 13 11 
200 000 Do. do. 449, Ist Mort. Db. Stk. Red. 100 .. 43% | 4495 43 92 — 95 92 — 95 ә | 414 9 
110,000 | Westminster is Supply, Ord. .. 5 18495 14 % |18 12 96 94 81— ? 87 813 La 6 9 9 
81.279 Do. 43 % Cum. Prei. | б 5 % | 5 & 5 g 44% 42— bi 44— 64 ББ zi 469 
(Original 5 eRe, to 43 9% from 31st Dec., 1906) 
* Unless otherwise stated, al] shares are fully paid. t Quotations on Liverpoo Stock Exchange, 
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WAGES AND THE COST OF LIVING IN 
THE UNITED STATES AND CANADA. 


By DUDLEY W. WALTON, New York. 


ELECTRICAL engineers turning their eyes towards the United 
States as a possible field for their activities should acquaint 
themselves with a good many more facts concerning 
American industrial conditions than can be condensed into 
this short article. A skilled man, arriving as a stranger in 
the land, will have to meet the competition of men equally 
skilled, but in methods largely unknown to Britain. The 
American workman is pre-eminently intelligent, strenuous 
and adaptable. The American manufacturer has a selective 
mind, and organises every detail of his business. Every- 
thing is expressed in dollars and cents, and when it is shown 
on paper that a thing can be made to pay, it is just made to 
pay. An American firm will readily take on a contract for 
any new piece of work, even outside its own special province, 
and the minute office records, divided and sub-divided down 
to the smallest nut and bolt, will show the probable works 
сові of every detail of the specification. 


The electrical industry is flourishing in all its branches, - 


both in New York and in all the large American and 
Canadian towns. Firms like the Westinghouse* or General 
Electric Companies at Philadelphia and Schenectady respec- 
tively, are nearly always open for a handy man who will 
take anything offered and work himself into a better posi- 
tion ; but the man who wants the post which he thinks will 


exactly suit him will have to wait until he gets tired of - 


America. In American electrical engineering the scientific 
and theoretical work in all departments is of the very 
highest class, and men with European training, especially 
Italians, are sure of their reward. No pains are spared to 
turn out the most efficient generators, the motors best suited 
design for every purpose, and the lamp with the longest 

e. 
But the finished product of all this highly organised 
intelligence is shoddy, a statement which, however, implies 
no moral censure. An American dynamo designer argues, 
and proves from experiment that the weakest part of his 
‘machine will last, say, four years, and he strives to build a 
generator, all the parte of which will wear out at the same 
time. The fable of the Parson’s One-Horse Shay, which 
was built equally strong all over, and finally dissipated iteelf 
into dust, is typical of all American mechanical methods. 


-— A———— MM —À—— M À— —ůꝛ—3—! ——M—À 


Electrica] shops. 


Trade. Year. 


limit of all this practical electrical efficiency (or inefficiency) 
is found in the pages of the Code Book of the New York 
Fire Underwriters’ Association whose regulations are 
accepted all over the States, and represent the minimum 
conditions of wiring and generating risks that the fire 
insurance companies are willing to accept. British work- 
men do not take readily to these loose conditions, and on the 
average it takes a man two years to become accustomed to 
American methods. But when he is used to it there are 
possibilities for steady men, and especially for men who can 
either make other men work, or can obtain the maximum 
output with the minimum cost. 

Industrially, America is a land of liberal patent laws, 
accurate and fast-working machinery, utilisation of waste 
products ; and on the commercial side, a land of closely inter- 
related commercial agencies which supply information, quickly 
and accurately, both of the conditions of trade and of a 
customer’s commercial standing. The reports of the United 
States Department of Labour contain voluminous statistics. 
The latest figures accessible show the following relative 
increases in the electrical industry :— 


RELATIVE INCBEASES IN THE AMBRICAN ELECTRICAL 


INDUSTRY. 

Relative Relative Relative 
Year. number hours wages 

employed. employed. per hour 
1890 54 100 98°6 
1895 100, 1004 973 
1900 .. 203 1001 102:6 
1903 .... 949 941 110:8 


This enormous increase in the number of employéa, the 
appreciable reduction in the hours of employment, and the 
still more appreciable increase in wages is but a reflex of the 
recent commercial expansion of the United States. As to 
wages in the electrical industry, so far as they can be 
generalised, pattern makers are receiving the equivalent of 
about £4 5в. per week, brass finishers and machinists about 
£3, and armature winders about £2 158. А “ machinist " 
means aman who has served an apprenticeship or is otherwise 
trained to his work. Specialists "—that is, men performing 
а specified and comparatively simple task, earn about £2 5s. 
Theoretical men can name their own price, many getting £8 
a week and a few £15 or even £20. 

In a land where distances are greater than can be readily 
appreciated by the average Englishman, the transportation 
industry is naturally of primary national importance, and 
the railways, when competing’ in the labour market, offer 
slightly better conditions than the average electrical shop. 
The following comparative tables are instructive :— 


| Railway shops. | \Machine shops. 


‚= a ͤ —-2¼ꝛ— .:ů шш —— ————— 


Wages | 


Relative Hours | Relative | Hours | Wages Relative | Hours | Wages 

number per | number r per number | per per 
| employed. week. hour. | employed. week. hour. employed. week. | hour. 

а — Е - TM z^ .] . 

| 

1890 100 59 | 154d. 100 5 59 | 134d. 

Pattern makers Б 1900 150 59 153d. 117 58 584 14d. 
| 1903 150 55 1834. 126 | 56} 56 | 16d. 
| 1890 100 58 | 12d. 100 571 59 113d. 
Machinists -d 1900 106 584 13d. 118 „ 58 583 | 12d. 
1903 164 551 13d. 133 | 562 56 133d. 
1890 100 59 : 124d. 100 594 59 | 124. 
Brass finishers 4l 1900 81 59 13d. 103 593 | 68} 12d. 
1903 162 55 13d. . 101 56 544 1334. 

) 1&90 100 572 103d. | — - — — 

Armature winders ... its 1900 75 571 103d. — — = = 
|| 1903 | 122 ы) 204 6 x = р) 


When а machine wears out it is not repaired, but goes to 
the scrap-heap to be replaced by some newer pattern. The 


* The announcement on October 24th that certain of the West- 
inghouse organisations were in the hands of receivers does not 
materially affect the statements in this article. It is quite usual 
in America for receivers to carry on a business indefinitely ; and, 
moreover, present financial troubles cannot affect the constantly- 
increasing demand for electrical appliances. In all the newer 
American towns, for example, electricity does not have to compete 
with gas. The expansion of electrical engineering on the American 
Continent is a permanent condition, and there is already more 
electric traction in a single American city than in the whole of 
Great Britain. | 


f 


~ 


Statistics are also available as to the average hours and 
wages in 21 American cities. Nothing useful can be deduced 
from the variations of the hours employed, but almost with- 


. out exception it may be said that wages are highest in those 


cities where the cost of living is highest. The wages per 
hour for machinists in the 12 cities reporting the highest 
wages are given in the table at the top of page 826. 

On an industrial map of the United States all the really 
important electrical shops would be confined within an ap- 
proximate triangle stretching between Boston, New York 
and Chicago, an area embracing the industrial life of the 
East, and the, transportation centres of the Middle West. 
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City. | New York, | Population. | Wages. 
Portland, Ore. ... mm 5 | 90,500 183d. 
Seattle, Wash. ... a 5 80,000 | 18d. 
Brooklyn, N.Y. ... n —— 1,300,000 173d. 
New Orleans, La. hs 24 290,000 | ‚174. 
Memphie, Tenn. 5 | 2 | 102,000 | 164d. 
Mobile, Ala. T 21 38,000 164d. 
Pittsburg, Ра. ... | 4 325,000 ; 164d. 
San Francisco, Cal. 5 340,000? | 16d.? 
Dallas, Tex. P 34 43,000 153d. 
St. Louis, Mo. 5 1} 575,000 | 1544. 
Little Rock, Ark. а 3 38,000 , 15d. 
Pueblo, Colo. | 34 28,000 136d. 


The Westinghouse shops near Pittsburg employ over 6,000 
men; the General Electric Co. at Schenectady employs 
over 12,000 ; and the Allis-Chalmers Works at Chicago and 
Milwaukee employ over 15,000. Compared with these all 
the other electrical shops are small. The Westinghouse 
firms seem to have secured the monopoly of talent, sooner or 
later annexing the best theoretical men in every department, 
and studying continually to reduce prime coste. The General 
Electric Co., however, has the better commercial organisa- 
tion, ita selling agencies covering the globe. The Westing- 
house and General Electric Co. are in open competition ; 
the Allis-Chalmers Co. is a volcanic intrusion which is 
building up a large business especially in unworked fields, ite 
central position giving it an enormous advantage, es especially 
in the Western states. 

There is a constant growth of electrical business in the 
circle within fifty miles of Niagara Falls, and the develop- 
ment of hydraulic power is by no means exhausted. This 
power, however, is at present used for general manufacturing 
purposes, and the district is.rather a market for electrical 
goods than a centre of electrical industry. Salesmanship, 
in America, by the way, is a very fine art. 

Excluding Nisgara Falls, New York City has the largest 
generating stations, tabulated as follows :— 


— — 


| Metro- 


Man- Kings- , 


| E „ 
| surface) оета, рма, (surface). пет, 

; pa — — j liy ien we es) Ан — OR dc 
Total rated capacity | 38,500 | 40,000 28,000 50,000 56,000 
Total max capacity | 51,700 | 60,000 28,000 75.600 | 80,000 


The telegraph and telephone systems — an enormous 
number of men. There are only two telegraph companies 
worth mentioning—tbe Western Union and the Postal Tele- 
graph—both of which cover the United States, and have 
their headquarters in New York City. The Bell Telephone 
Co. has a practical monopoly in the industrial East, but 
much new competition is arising. 

In Canada, the Province of Ontario is by far the most 
important electrical field. The largest Canadian plant is the 
Toronto City lighting station, followed in importance by the 
Lachine Rapids Hydraulic Co. and the Ottawa- Electric Co. 
‘British Columbia is a rapidly developing field. The 
Canadian (Government publishes a monthly “ Labour 
Gazette,” price 14d., which is an invaluable source of in- 
formation for conditions of work and cost of living in the 
Dominion. The managers of any of the large companies men- 
tioned will readily answer letters addressed to them on any 
specific question, but it must be remembered that the 
United States Labour Laws absolutely prohibit Americans 
contracting to engage men in a foreign country. 

The following table shows the hours of labour, with rate 
of wages for machinists (that is, men who have served an 
apprenticeship) ав noted by members of the Mosely Industrial 
Commission, together with an approximate estimate of the 
additional cost of living as compared with England. 

The cost of living in the United States is so well illus- 
trated in this table, that it is not necessary to go into 
very much detail. A loaf weighing about 20 oz. costs 
24d. in any part of the States; household coal (nearly always 
anthracite) is about 30s. a ton, short weight. Rent in New 
York is fabulously high, а six-roomed house (practically 


City. | Hours. | Wages. КЕЙ 
—— + сз — — 
Buffalo, N. V. | 57 а 25 
Chicago : Allis - Chalmers electrical | 
shops (highly Oreanieed): 
(overtime 50 ©, extra) ... | 54-55 144-1844. 35 ay 
North-Western R R. shops... , 54-55 |  134-16d. A 
sop) О. (well-organised Я | Ei x 
shops) н es 5 13d. nus 25 
Cleveland | 55 60 '10s.-14s. d 
íi Women (drill. -fluting | 30 X 
machines) ... , 55-60 5s. day 
East Pittsburg Westinghoure | | 
shops (achte organised)... | 54 ! 14d.-20d. , 
Women (liehter work) Р 54 3525.-868. week 25 % 
Unskilled specialists 54 | 10d. 
745d.-9d. 
Hamilton, O. (shops congested)... 


59-60 124d. 25 
Milwaukee: Allis - Chalmers 54 .108.-138. 6d. 
(highly organised) j day. 
New York and Brooklyn... 
Niagara Falls, N.Y. ps - 
Canada (generally) 2s „ 54 
Montreal dn TU 


Apprentices ... | 54 
| 
і 
| 


E Piecework " 
Toronto (no overtime rate ; wages 55 114- 134d. (| 15% 
tend to decrease) | | | 
unobtainable) being let at £100-£120 а year. A decent 


wooden (“ frame) house can be put up in a city suburb 
for about £300, and 80 per cent. of ch houses are owned 
by their occupiers. The masses of New York and Chicago 
live in tenements, or highly-congested flats, with totally 
inadequate sanitary accommodation. The rent of a four or 
five-roomed tenement is about £4 a month, and nothing 
like comfort in New York can be had for less than £100 
рег annum. Taking New York as the standard both as to 
the highest wages and the highest cost of living, а man 
with a family must earn at least £5 a week to be comfort- 
able according to English ideas ; but he can live luxuriously 
and save money on £400 a year.: A salary of £5 в week is 
the wage of & policeman, carpenter, compositor,.male clerk 
and school-teacher ; and £8 a week represents the average 
remuneration of salesmen and managers, and of those who 
can get results and make other men work. Clothing in the 
United States is about 40 per cent. dearer than in England. 

Car rides every where cost 234. up to about ten miles, and 
railway fare is 14d. per mile. 

In Canada a six-roomed house in a good residential suburb 
rents for about £35-£40 per annum, and clothes are sold at 
about English priceg. 

The obtaining of employment in New York is on an 
altogether different basis to what a Britisher would expect. 
The Sunday newspapers, especially the New York Herald, 
are the chief advertising media ; but the best positions are 
usually obtained by means of a “ pull.” The surest way of 
obtaining a “soft snap " is to go into politics, which means 
in the final analysis, selling your vote and the votes of as 
many men as you can influence. The leaders of Tammany 
Hall, even when not in power, can dispense all kinds of 
patronage, from the mayoralty of the city, down to the 
privilege of selling newspapers on the streets. To give an 
instance, not unconnected with a huge electrical undertak- 
ing. When the Pennsylvania Railroad wanted a franchise, 
or permission to build their gigantic Thirty-fourth Street 
Station, the matter was “ held up” by the Board of Alder- 
men for about five years, and suddenly settled in about five 
hours. When the dust had cleared away, it was found that 
a contract worth a million pounds had been assigned to а 
lady whose husband was remotely connected with Tammany 
Hall. The principal jobs in connection with such contracts 
are distributed on a political basis. A similar state of things 
prevails in nearly all businesses. No one does anything for 
nothing. There is à string to every job, and the only way 
to get it is to get in the swim and pull somebody else's 
strin 

Written testimonials are of little value, though a letter 
of introduction, even from an unknown stranger, may be 
the means of opening a door if properly backed up with 
impudence. When a man applics for a position, his state- 
ments are received at his own valustion, less a discount of 
50 per cent. Hence the American virtue of exaggeration. 
If an applicant appears to be a likely man for a job, a tele- 
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phonic message to someone who knows him will settle his 
fate. Any explanation will go so long as it is an explana- 
tion. The American employer prefers to back his own 
judgment, and a man is always given a first chance, and 
offered every opportunity to make good." А man is 
usually dismissed without notice, and if he sees a dismissal 
coming, he prudently resigns. There are employment 
agencies which find a position for $5 down, and 10 per cent. 
of the first year’s salary. A man taking up a position of 
_responsibility has to provide himself with a bond from a 
surety company, whose officials casually investigate his past 
career, and are prepared to take any average risk, mainly, 
perhaps, on account of the difficulty for a wrongdoer to 
hide himself for long in the American community. It is 
usual for the employer to pay the annual premiums, which 
may amount to as much as 3 per cent. on the amount of the 
bond. A guarantee bond for $1,000 is about the amount 
generally required. 


REVIEWS. 


Ву Н. M. Sayers, M. I. E. E. 


Brakes for Tramway Cars. 
Price 


London: Electrician Printing and Publishing Co. 
Зв. 6d. net. 


Mr. Sayera is with us from the start, and that is a help- 
ful item when a book is to be reviewed. Dealing with the 
emergency brake, he says that the essence of an emergency 
is the absence of notice, hence the means of meeting it 
should be applied automatically by an acquired reflex on the 
part of the driver. 

The emergency brake should be the service brake, and its 
application will not then call for any effort of selection 
between alternative brakes at the moment when thought 
processes are likely to be out of gear. There should be two 
brakes on a car, either of which will answer the double 
function, and drivers should be encouraged to use both 
indifferently. | 

Later on, however, the author adds a special hill b-ake to 
the equipment, which brings us back to three brakes per 
car, plus the power to reverse the motors. This does not 
tally with our views so well, for the service brake should be 
powerful enough to protect the car under all service con- 
ditions. Steep hills, when they once get on a line, are fairly 
permanent, and are to be counted as regular features of the 
run, 80 the service brake should live up to them. | 

Possibly, the simplest solution of the brake problem will 
be found in an electro-magneto-mechanical track brake for 
the whole range of service and emergency stops, backed by a 
one-movement gravity drop brake, which takes charge of the 
car directly it is down, is utterly independent of other 
brakes, of the motors, and of the wheels, and is not controll- 
able by the driver when once it is set—a brake, moreover, 
which can be brought into immediate action by the con- 
ductor in case the car begins to run back. 

Mr. Sayers opens his book with a chapter on the functions 
of brakes, and proceeds in the following three chapters to 
describe and criticise the leading forms of wheel and electric 
brakes other than track brakes, including regenerative control. 

Mr. Sayers thinks that there is not much room for the 
air brake in this country. If trailers were used, it might be 
of more value as providing a convenient and powerful form 
of continuous brake. 

The rheostatic brake he condemns, of course, and points 
out the inherent weakness of all electric brakes in that they 
rely on the free revolution of the wheels for their action. 

The moral of this is : Do away with the wheel brake. 

Chapter 4 states clearly the advantages which follow 
effective sanding, and especially of rail cleaning, neither of 
which things is given as much attention as it deserves on 
our tramways. ү 

We should aim at reducing the great gap which exists 
between the average coefficient of friction on railways and 
tramways, and a great deal can be done if rail cleaners and 


watering appliances are used regularly and in sufficient 


numbers. ; 


.value to the tramway engineer and manager. 


From the opening day to the day when the rails are 
scrapped, the grcove is never properly clear on any but a few 
tramways in the kingdom, and packed dirt increases the 
tractive effort required of the motors, and decreases the 
braking effect on falling gradients. If the rails are cleaned 
thoroughly, sand will not be wanted, for metal to metal gives 
better braking than metal and metal divided by grit. 

Mr. Sayers's book is a pleasant departure from the pre- 
dominant type in that it is not padded with illustrations of 
all the brakes that ever were, and by long makera’ or patentees' 
descriptions of each in the text. The book deals in an 
always interesting way with the whole brake problem, and 
the name of the author alone is sufficient guarantee of its 
May they 
profit by it. 


Introduction à (Etude de lElectricilé Slatigue et du 
Magnelisme. By E. BICHAT and R. BON IO H. Second 
edition. Paris: Gauthier-Villars, 1907. 


Prof. Blondlot, the surviving author, has carefully revised 
this work. It is primarily intended for students preparing 
for the examinations of the ** Facultés des Sciences " and for 
the entrance examination to “ l'Ecole Polytechnique." It is 
very clearly written, and as a literary work will rank very 
highly. Anyone studying it carefully will receive an 
admirable grounding in the elementary theory of electrostatics 
and magnetism. The authors lay great stress on both the 
historical and logical development of the subject, and even 
the most learned electrician can profit by reading the work. 
The end of the book comes all too soon. The chapter we 
liked the least is the one on the electric spark. The experi- 
mental results of Baille and Mascart are quoted, but the 
potential differences are given in C. G. S. unite. No hint is 
given as to what governs disruptive discharge. The reference 
to lightning is somewhat antiquated, considering how enor- 
mously our knowledge of the subject of atmospheric potential 
has been increased during the last few years. The chapters 
on electrometers and on the applications of electrometers are 
very 1 and up-to-date, and will be helpful to many. 


Liquid and Gaseous Fuels. 
F.I.C., F.C.S. London: Constable & Co. 
68. net. i 


This book, though of general utility, is, perhaps, more 
particularly to be valued by the engineer who has to do with 
internal combustion engines. Though ostensibly a book on the 
fluid fuels, the author very corréctly says that these cannot 
be divorced from the subject of solid fuel, and in order to 
preserve a necessary sequence, solid fuel has been considered, 
and, in the case of peat, at some lengtb. 

The author is one of those who recognise that the internal 
combustion engine will ultimately oust steam from its present 
proud eminence, and in the peat bogs of various countries he 
sees a large fature source of fuel. His information on this 
fuel is much to the point. 

Peat in its natural state is practically nine-tenths water, 
and much has to be done to render it fit for fuel. We are 
accustomed to look on Ireland as the peat country, but, from 
the figures of this book, it would appear that Sweden 
possesses 11 times the area that Ireland possesses, Finland 
16 times, Russia 80 times, while in Canada and the United 
States there are even vaster tracts of peat. But even the 
peat will some day follow the last cob of coal, and then, in 
default of stored sunlight, a world bankrupt of fuel must look 
to the sun for its life and energy, and here our author enters 
on prophecy, and turns to fermentation as the power to 
produce the fuel of the distant future. | 

This brings him to the subject of alcohol as a source of 
heat. Alcohol is a fuel which possesses 12,600 B. TH. UV. of 
calorific value per lb. 

To alcohol, and alcohol alone, we are told will posterity 
have to turn for fuel, and, therefore, the full force of experi- 
ment ought at once to be turned upon the problem. A 
cheerful outlook! but none the less a fact which ought to 
be drummed home to those careless wasters who throw away 
half the capacity of the fuel they burn, on the selfish excuse 
that it will last their time. 


By Vivian B. LEWES, 
1907. Price 
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Meantime, in the whirligig of geology is there no stored 
coal that will yet come under dry land, and is there no 
vegetation being cooked into coal for the benefit of that 
posterity whose fuel at present seems so doubtful a 
quantity ? 

It is interesting in this connection to note the conclusions 
of the preliminary report of the U.S. Department of Agri- 
culture in 1906. The first was that any engine on the 
American market to-day operating with gas or kerosene can 
operate with alcohol without structural change, and there 
are nineteen other conclusions, the last of which throws 
doubts on the cheapness of alcohol. 

. Altogether the world’s future does not look hopeful. So 


far from ultimate combustion, it would appear that we are 


rapidly approaching a period of refrigeration. But in all 
this, we note that the author entirely avoids reference to 
the possible increase of CO, in the atmosphere of & fuel 
bankrupt earth. Vegetation would become luxuriant as in 
olden times. It seems to us that as CO, increases man 
will become more feeble, and nature may strike a balance 
and rapidly lock up carbon as of old and bury it under 
shifting sands to form future coal measures. 

As regards liquid fuel, our author takes equally pessi- 
mistic views. The present production of liquid fuel from 
the earth may only represent about a twentieth of the value 
of solid fuel, but we are told by some authorities that the 
area of petroleum country so far tapped is a paltry fraction 
of what still remains. | 

But the reader must not think that this book is merely 
а speculative glance into futurity. Its major portion deals 
with the chemistry of gases and liquids employed as fuels, 
their testing, their calorific value, the manufacture of gases 
of various sorts for industrial purposes, details of atomisers 
for the use of liquid fuel in steam production. 

The student will find Chapter III very full of interest, 
for it deals with the determination of calorific values, 
Berthelot's values being adopted for the combustible gases. 

The section dealing with the injection of liquid fuel into 
a furnace is excellent, but it is very much too brief. 
An expert may follow the author in his terse and true state- 
ments as to the effect of steam on burning oil, but one has 
to read very much between the lines, and what is said, 
while it conveys the author's thoughts admirably to one 
who has considerable study behind him on the fuel problem, 
will hardly be so clear to the younger student. 

Nevertheless, the gist of the matter is there, and we 
heartily recommend the book to the engineer who wants to 
inform his mind on fuel practice. 


— — a 


PROF. KORN'S IMPROVED PICTURE 
TELEGRAPHY. 


By DR. ALFRED GRADENWITZ. 


MaNY an inventor's mind has in the course of the last 30 
years been occupied by the problem of making immediately 
visible, through a telegraph or telephone wire, persons or 
objects situated at the other end. This problem of “tele- 
scopy,” however, was soon found to be of so complicated a 
nature, that present-day science could afford a solution only 
at a prohibitive cost and with an apparatus of enormous com- 
plexity, and these endeavours soon centred on the problem 
of telegraphically transmitting photographic images of such 
objects or persons. 

As long ago as 1881, Mr. Shelford Bidwell succeeded in 
transmitting black and white pictures with the aid of a 
selenium cell. He was followed by Caselli and others, while 
of those apparatus which have been developed during recent 
years, the telautographs of Gray, Cerebotani and Gruhn 
respectively should be mentioned. However, the scope of most 
of these devices was a rather modest one, being limited to the 
telegraphic transmission of drawings or handwriting. Prof. 
Korn, of Munich University, has designed an apparatus by 
the aid of which not oniy a system of lines, but the varying 
shades of any photographic model, can be transmitted to a 


distance. After satisfactory preliminary tests made a few 
years ago, the inventor has recently succeeded in improving 
his process to such an extent that the transmiesion of pictures 
from the sending station is carried out far more rapidly, 
with good definition and sharpness of reproduction sufficient 
for all practical purposes. Distances of upwards of 1,000 
miles have been repeatedly bridged without difficulty, while, 
according to the principle of the invention, there seems to 
be no insuperable obstacle in the way of effecting trans- 
mission to very great distances and even through submarine . 
cables. 

While it is intended for far higher aims, Korn’s apparatus 
shares with its predecessors the use of one organ which, so 
to say, constitutes the soul of it. This is the selenium cell, 
which possesses the property of converting fluctuations of 
light into fluctuations of current intensity. Its electrical 
resistance, which, in the dark, is fairly high, under- 
goes a material reduction under the influence of 
illumination. In the case of a varying illumination, 
the electrical resistance of such a selenium cell and (if 
the latter be inserted in a circuit) the intensity of current 
traversing the circuit undergo corresponding fluctuations. 
These current variations can be observed at any point of the 
line, and, by means of suitable devices, are reconverted into 
fluctuations of luminous intensity. The principle of the 
invention thus to some extent resembles that of the tele- 
phone, according to which sound waves are converted into 
current fluctuations, to be retransformed into similar sound 
waves, | i 

On inspecting a sending station arranged according to the 
Korn process, a Nernst lamp N (fig. 1) will be noted, the 
light from which is concentrated by a lens L on the original 
picture, which is wound on a glass cylinder c, in the shape 
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Fia. 1.—TRANSMITTING STATION. 


of a transparent photographic film. The totally reflecting 
prism P then projects the light which penetrates the film 
upon the selenium cell s, situated below the glass cylinder. 
The beam of light coming from the Nernst lamp and con- 
centrated by the lens is sharply limited by a small window, 
so that only a very small portion of the photograph 1s 
traversed by it, while an illumination of variable intensity 
(according to the deeper or lighter shades of the portion in 
question) is allowed to strike the prism, and, after being. 
reflected from the latter, the selenium cell. As the glass 
cylinder, driven by a motor, revolves upon its axis while 
advancing in the direction of the latter, all portions of the 
picture are successively brought in front of the window, in 
order to be traversed by the beam of light, and to take part 
in altering the intensity of the beam thrown upon the 
selenium cell. Owing to the variable illumination of the 
selenium thus produced, the resistance of the latter, and, 
therefore, the intensity of the current sent through the line 
to the receiving station by the battery в, will be altered 
accordingly. | 
At the receiving station these fluctuations in current in- 
tensity are reconverted into luminous fluctuations by the 
intermediary of a special chord galvanometer. Between the 
poles N and в of the upper electro-magnet M (fig. 2) are 
stretched two thin parallel copper strips, at the middle of 
which there is fixed a thin aluminium plate of about 1 8q. 
mm. area. As an electric current traverses the copper 
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strips, this aluminium plate undergoes a deflection at right 
angles to the lines of force and in proportion to the current 
intensity, like the magnetic needle of an ordinary galvano- 
meter. As will be seen from the figure, the light from a 
Nernst lamp N is concentrated by a lens on the aluminium 
plate, passing through a slot in the pole N into the pole gap. 
In the slot of the pole s (which is accurately in front of 
the first slot), there is a movable lens projecting through a 
convenient light filter а real image of the image formed in 
the plane of oscillation of the aluminium plate. | 

As the deflection of the aluminium plate under. the influ- 
ence of the telegraphic current varies in proportion to the 
current strength, the intensity of the beam of light which, 
after passing through the light filter, arrives at the photo- 
graphic film, will be varied in the same proportion. The 
film is wound on a glass cylinder similar to that of the 
sending station. In fig. 2 the photographing chord-galvano- 


— 


Fic. 2.— ROH v md STATION. 


meter is situated between the. poles of the left-hand upper 
magnet, while the smaller magnet M is part of a similar 
instrument for compensating the inertia of the selenium. 
This will be dealt with below. | 

An important part of the apparatus is the synchronising 
device, by the aid of which perfect uniformity in the rota- 
tion of the two glass cylinders is obtained. It may be said 
that the imperfect synchronising of the cylinders has hitherto 
been the greatest obstacle to the solution of the problem of 
telephotography. The course suggested by Korn consists 
of accelerating the motion of the glass cylinder at the 
receiving station. After each revolution the accelerated 
cylinder is arrested for a moment by means of a convenient 
interrupter and relay armature, until the difference in speed 
is accurately compensated for. 

Another difficulty was introduced by the inertia of the 
selenium cell. Though the latter instantaneously follows 
any fluctuation in luminous intensity by a corresponding 
variation in resistance, it still shows some residual effect, the 
action (which at first is limited to the surface layer), 
gradually spreading to the internal layers of the selenium 
resistance. Upon the variations in resistance corresponding 
to the actual fluctuations in light; there are thus superposed 
the residual effecta of previous illuminations, resulting in a 
very undesirable damping of the total effect and a blurring 
of the reproduced picture. 

This defect was remedied by Prof. Korn in his new 
apparatus by means of a convenient compenrating device. 
In the receiving apparatus there is arranged a.selenium 
cell (fig. 2, s) similar to that of the sending station, 
and exposed to precisely similar variations of light by 
means of an apparatus like that described above, in such 
a way that its inertia counteracts the inertia of the former 
cell. The effect of this compensation is quite surprising, 
and the latest telephotographs show a decided advance over 
the dim and hazy pictures previously obtained, satisfying all 

uirements for photographs suitable for reproduction. 

he new process will, in the first place, be utilised by the 
illustrated Press; whereas the photographic illustration of 
the events of the day in the case of great distances has 
hitherto had to wait for a few days or even weeks after 
the telegraphic transmission of the news, it will now be 


possible to transmit pictures simultaneously with the 
despatch of intelligence. 

The first step in this direction has been taken by tbe 
French weekly Z'7llustration, which is erecting at Paris a 
central station intended to communicate with other parts of 
the country as well as with the European capitals, whence 
telegraphic pictures will be obtained for publication in the 
journal. In England and Germany similar undertakings are 
on foot. 

While half an hour or more was originally required for 
transmitting pictures such as the one reproduced below, 


FiG.3.—PoRTRArP OF THE GERMAN CROWN PxINCE, TRANSMITTED 
BY TELEGRAPH. | 


the itime of transmission bas now been reduced to about 
10 minutes, and the process will doubtless be further 
accelerated in the near future. 

The apparatus will, no doubt, prove valuable also to 
the police in transmitting the portraits of criminals. The 
same principle can obviously be used in telegraphically 
transmitting drawings and autographic handwriting, and the 
apparatus will thus be used also for the purposes of fac-simile 
telegraphy, in the telegraphic transmission of signatures, 
receipts, &c. 


Taylor’s Shop System.—The Taylor system of shop 
management, ina few words, consists in knowing all about every 
machine in a works and what it will do. The management of the 
shop is done in the office rather than in a foreman’s office, and the 
man who orders work to be carried out has information as to what 
each machine can do in feed and cuts. Thus, a piece of work has 
to be done, and it is decided to do a portion on No. 1 boring mill 
and the remainder on No. З lathe. A card is got out on which is 
stated on what speed cone the belt must be run and what must be the 
feed of the tool, and so on; the man on the machine smartly 
follows out his orders, and iu 214 minutes, or whatever time Le 
may be given on the card, the piece is finished and a man comes 
along and bears the work away to the next operation, while the 
man at the boring mill tinds ready to his hand his next job with 
ite line of tools and gauges all ready for his next piece of work. 

The system is a cast-iron system, to be put gradually into opera- 
tion, machine by machine, and it may take several years to get the 
whole shop into line. The system makes of a machineman an 
unthinking unit, and has to a large extent, some say, dehumanised 
the shops, while others say that the human factor depends upon 
the man at the helm. We are told that practically all tbe men 
ultimately get away where the Taylor system is worked, and that an 
entirely fresh set of men is found to be at work before very long. 
Undoubtedly it does deprive a man of all incentive to think unless 
there can be some way of making him take a real interest in his 
work. Successfully to work the system, the setter-out must know 
the full capacity of every machine, and all that can be done in tle 
way of speed and feede, or he may find that he has overloaded cr 
underloaded some of the machines and has lost money. The system 
says that cast-iron can be cut at such a velocity ; steel can be bored at 
such a speed, a square foot of brass can be finished on lathe No. 6 in 
80 many minutes. It offers no field for the exercise of opinion ty 
the skilled worker, whose skill must be confined to his ability 10 

the work through at a certain speed. He cannot do it faster 
than is fixed for him by the hard and fast rule which prescribes tte 
speed of rotation of the face-plate, the feed and the cut. Не cn 
improve only on orders in во far as he can get the work fixed in hos 
machine in less time than the card allowance. The system is, 
it is said, a success. 

It appears to us that the system must inevitably bring into the 
shops & different class of men, not necessarily either better or worse 
than the pre-existing men, but different in mental constitution, or 
they could not put up with the new order of things. One thing is 
certain, the system cannot be rapidly installed, as there i$ so much 
to be done in learning what can be done with each tool, and those 
who fix the rates of work must acquire the experience necessary for 
the particular machines in use in that particular shop. 
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THE PARALLEL CONNECTION OF THREE- 
PHASE TRANSFORMERS.* 


THE parallel connection of three-phase transformers on one side 
only—either primary or secondary— presents no difficulties, and can 
be carried out in every case. When, however, it is desired to put 
the transformers in parallel on both the primary and secondary sides 
certain well-defined conditions must be observed. Besides the 


usual requirements of similarity in frequency and voltage ratio, it is 


necessary to ensure that the phases of the voltages of the windings 
which are, respectively, going to be connected together shall be 
alike. When dealing with single-phase transformers which are 


Fic. 1. Fic. 2 

connected in parallel on the primary side, and are also to be 
paralleled on the secondary side, only two possibilities exist—viz., 
the second 
opposition of phase (180°) to one another and, by crossing the 
secondary connections on one transformer if necessary, the former 
condition must be arranged for when first installing the trans- 
former. With three-phase transformers, however, even when the 


, Р" anu ' | 
p Y 
7 MEE 7-4 2 
Fra. 3. Fia. 4. 


transformation ratio is correct, it may be impossible to parallel on 
both sides without first making a complete change in the internal 
connections of the transformer. Та the case of generators 
similarity of phase depends on similar points of the winding 
being similarly placed relatively to the magnet poles, but 
with three-phase transformers similarity of phase on both 
sides can only exist if the windings are arranged similarly so 
that the same phase displacement may exist between the primary 
and the secondary voltages on each transformer. In connection 
with this point the author suggests a new term, network 
angle,” to represent “the smallest angle of advance in phase 
which exists between a secondary voltage vector and a primary 
voltage vector.” Three-phase transformers can only be paralleled 
on both sides, when they are both arranged for the same network 
angle. With single-phase transformers the network angle can only 
be 0°, or 180°, but with normal three-phase transformers, four dis- 
tinct values can be obtained, viz., 0°, 30°, 60°, or 90°. 

The four cases are shown in figs. 1, 2, 3 and 4. In these diagrams 
the secondary terminals are shown at I, II and III, and the corres- 
ponding voltage vectors are marked 1—11, II—III and 111—1, 
whilst the star voltages are shown as 0—I, 0—II and O—III. The 
arrows drawn against the winding indicate the positive direction 
of к.м ғ. Taking the direction of the vertical arrows as the 


-— 


* Dr. G. Stern, E. T. Z., October 10th, 1907. 


voltages are either in phase (0°) or they are in 7 


common reference direction for all the vector diagrams, it will be 
seen that the terminal voltages in the two star connections shown 
in figs. 1 and 2 cannot differ by less than 60° in phase, for in fig. 1 
the nearest vector ahead of the vertical reference direction in phase 
is II—III 90° ahead, whilst in fig. 2 the nearest vector ahead is 
III—I, which is 30? ahead—the difference in phase between tbe 


two being 60°. In the same way the two mesh connections (figs. 3 


and 4) differ by 60°. 

Since a transformer may have a primary arranged like any one 
of the four diagrams and its secondary may have either the same 
arrangement, or any one of the other three arrangements, there 
are 16 possible combinations, and the network angle or minimum 
angle of advance of phase between primary and secondary vectors 
for each of these cases is given below. For the sake of simplicity 
the convenient symbols, у, ^, A, v, are used to indicate the four 
methods of connection shown in figs. 1, 2, 3 and 4 respectively. 


Network 
angle. 


--Connections— 
Primary. Secondary. 
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It has recently become usual to employ three-phase transformers 


in which the winding of each phase is split up into two equal parts 
placed on different limbs of the core, as shown in figs. 5 and 6. 


#2 7-7 


0-7 


Fia 5. 


Fic. 6. 


A comparison between these diagrams and the previous ones, 
shows that as regards network angle they are identical with the 
mesh connection (figs. 3 and 4). 

A knowledge of the quantity here designated the network angle 
is of considerable importance when installing three-phase trans- 
formers, as it at once determines which transformer can be paral- 
leled on both sides without alteration. It is also important in 
connection with synchronieed transformers On this account the 
author suggests that it should be regularly stamped on the descrip- 
tion plates. 'There is at present no uniformity as regards the 
arrangement of transformér windings, either amongst the various 
makers or even in transformers delivered at different times from 
the sime factory, and in view of the large number of existing 
transformer installations, such uniformity cannot now be insisted 
on. The clear marking of transformers in this respect is, therefore, 
all the more necessary. : 


Motor-Omnibuses in Berlin. — The Grand Berlin 
Motor-Omnibus Co., which is a subsidiary of the Grand Berlin 
Tramway Co. having a monopoly of electric tramways in the 
German capital, is on the point of making an experiment with a 
combined petrol-electric omnibus, which has been built in con- 
junction with the Siemens-Schuckert Works Oo. So far, the 
experience gained by the omnibus company with petrol omnibuses 
has not been satisfactory, as the working expenses on the two lines 
hitherto maintained are stated to amount to nearly three times 
the receipts. 
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THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


Tue year is now drawing to a close, and one may, therefore, expect 
the financial reports of the German manufacturing firms for 1906-7 
to be published at any moment. No information is forthcoming as 
to the probable dividend announcements for a year of exceedingly 
. trade. Hopes are entertained of a large amount of railway 
work in the fature, but the progress is exceedingly slow with the 
existing railways in the bands of the State, whilst schemes pro- 
moted by private enterprise, particularly in Berlin, have numerous 
difficulties to contend with before they emerge from the paper 


stage. 
GERMAN WORKS. 


The report for 1906-7 of the Kabelwerk Rheydt, of Rheydt, 
which was adopted at the recent general meeting, stated that the 
company was briskly employed during the year, and the activity 
stiti continued. The share capital was increased from £112,500 to 
£187,500 in the year, mainly for the purpose of establishing a 
copper aad bronze rolling mill, which was brought into operation 
last May. It is added that the decline in the price of copper did 
not find the company unprepared. The accounts indicated net 
. profita of £29,533, as compared with £19,950 in 1905-6, aud a divi- 
dend of 15 per cent. has been declared, baing the ваше rate as in 


the preceding year. The new capital has participated in the dis- 
tribution for one-half of the year. 
The directors of Brown, Boveri & Co., of Mannheim, in the 


course of their report for 1906— 7, state that all departments were 
fully employed and that, notwithstanding the working of night 
shifte, it was not always possible to comply with the requirements 
as to delivery at the proper time. In the circumstances, 
orders frequently had to be declined owing to the short period 
stipulated for delivery. The turbine department was very satis- 
factorily employed, and large repeat orders were received, together 
with orders from new customers. The electrical branches were 
extraordinarily. well occupied during the year, especially those for 
large generators and motors, high-pressure apparatus and com- 
plete high-tension installations. The accounts are briefly as 
undernoted :— 


1906-7. 1905-6. 

Share capital £300,000 £300,000 
Obligation g 225,000 = 

- Net profits ... dia т" 24,311 22 878 

Dividend, per cent. ... - 6 6 


The report stated. that the company had decided to erect a build- 
ing for the production of insulating material so as to be inde- 
pendent of external sources, and that an extension had been 
undertaken for the construction of condensers. The number of 
workers emploved, which amounted to 1,611 at the end of 1905-6, 
advanced to 1,793 at the close of the financial year. 

The Deutsche Elektrizitiits Werke (Garbe, Lihmeyer & Co.), of 
Aix-la-Chapelle, experienced a further improvement in the year 
1906-7, the gross profits on manufacturing being considerably 
greater than in the preceding year. The net profits amounted to 
423, 753, as compared with £11,911 in 1905-6, and after placing 
£12,500 to ordinary and special reserve funds, the balance has 

allowed of the payment of a dividend of 5 per cent. on æ shar; 
capital of £150,000, this rate contrasting with 4 per cent. which 
was distributed in the previous 12 months. It was stated at the 
recent general meeting that the prospects of the undertaking were 
satisfactory. 

Swiss AND AUSTRIAN WORKS. 


The Oerlikon Maschinenfabrik, after four unprofitable years, has 
again reached the diviiend-paying stege. According to the 
directors’ report for 1906-7, the demand was brisk, and as a con- 
sequenca the level of prices constantly increased, and an abundance 
of work was procurable without making special efforts to secure it. 
In this way the severity of competition was somewhat reduced, 
and arrangements were male with the principal manufacturing 

firms in regard to common action ia advancing prices. Neverthe- 
less, the prices were not as remunerative as in the favourable years 
prior to 1900. The higher values under the prevailing condition of 
the market did not assure any materially increased business profits. 
The fingncial position may be summarised as follows :— 


: 1906-7. 1905-6. . 
Ordinary sbare capital "T .. £320,000 £820,000 
Obligations P T€ 160,000 160,00 
Net profits me 14,587 617 
Dividend, per cent Эе 4 — 
The report mentions that the experimental installation of electric 


traction on the. Seebach-Wettingen section of the Swiss Fuderal 
Railways was completed, and as the working capacity had ben 
ascertained, there was nothing more in the way of the introduction 
of eleetrical operation on the whole of the section. In the turbine 
department a number of deliveries had been made, and important 
orders were brought over into the new financial year. The decline in 
activity in machine tools was more than compensated by the in- 
creased employ ment in the electrical branches, and the business of 
the foreign companies in Milan, Paris, and Madrid, was brisker thàn 

in the previous year, as also was that of the engineering offices in 
Stockholm and London. 

The first report made public by the Machine Works of Escher, 
Wyss & Co., of Zarích, relates to the year 1906-7. As will be 
remembered, close relations were established a year or two ago 
with the Felten & Guilleaume-Lahmeyer Works Co., which holds 


about 95 per ceat. of the Swiss company’s share capital, which 
totals £200,000. It is mentioned in the report that the association 
with the Frankfort company had not only afforded the Zurich 
company greater freedom of action, but had also rendered it 
posue to easily carry out the necessary extensions of works, and 

ad been the means of assuring considerable orders. All the manv- 
facturing departments were exceptionally well employed during 
the year; the orders increased by 40 per cent. and the invoice 
values were 17 per cent. higher than ia the preceding year. The 
net profits amounted to £17,736, and a dividend of 6 per cent. has 
een declared on the priority shares and 5 per cent. on the ordinary 
shares. 

Among о зе Swiss companies may be mentioned the Oarlikon 
Accumulator Works Оо., which has declared a dividend of 20 per 
cent. for 1906, a3 in the previous year; and the Zurich Wire and 
Cable Works Co., 15 per cent. for 1906-7, as against 10 par cent. in 
the preceding 12 months On the other hand, the Compagoie de 
l'Indu.trie Electrique, of Geneva, incurred a loss of £13,900 in 
1906-7, аз compared with a profit of £4,000 in the previous year. 

The Austrian Siemens-Schuckert Works Co., of Vienna, according 
to the report for 1906, received orders in that yeat for the equip- 
ment of 20 new electricity works, three electric tramways, extensions 
of 36 existing electricity works, and & large. number of isolated 
installations. Apart from apparatus, the orders comprised 5,024 
machines having a total output of 103,000 xw., as compared witk 
3,709 and 73,00) ку. resp3ctively ia the preceding year. The 
deliveries in the year amouated to 4,550 machines of 80,000 K w., 
as coatrasted with 3,890 and 55,000 kw. in 1905. Two turbo 
generatore, each of 10,000 н.р, were suppli-d for the Vienna muni- 
cipal electricity works, and a third unit of the same capacity had 
been ordered. The net profits reached 806,000 ke., as compared 
with 49,230 kr. in 1905, and a dividead of 4 per cent. has been 
declared, as contrasted with no distribution in the preceding year. 

The directors of the Vereinigte Elektrisitüte Gesellschaft (United 
Electricity Co.), of Vienna, state that the company had an 
abundance of orders during the year 1906-7, and the turnover 
materially increased as compared with the preceding twelve months. 
According to the report, the deliveries of dynamos, motors and 
transformers amounted to 1,300 of a combined output of 27,900 H. P., 
and a large number of lighting and power installations, particularly 
for the mining and metallurgical and textile industries, were com- 
pleted. The heavy electrical engineering department of the 
United Glow Lamp and Electricity Co., of Buda Pesth, was being 
converted into au independent company, of which the Vienna com- 
pany wonld hold all the shares. The net profits realised by the 
latter in 1936.7 reached 529,773 kr., as compared with 470, 089 kr. 
in the previous year, and a dividend of 5 per oent. has been die- 
tributed, being the same rate as in 1905-6. | 


The Up-to-Date Contraetor. — There are several 
things that the contractor could do to augment his income and, 
incidentally, increase his happiness. Leaving aside those more 
obvious, and perhaps more congenial, desires of his heart—as, for 
example, giving the abandoned jobber a severe jolt, or chasing the 
fake contractor off the earth, he could undoubtedly do himself a 
whole lot of good by learning a little more than he now knows 
about the saitable placing of outlete and the relative values of the 
different types of electric lighting. This is a horribly. neglected 
matter; and there is much profit and reputation for the contractor 
who has the sagacity to take hold of this practically unused and 
tremendously important branch of knowledge. They call it 
“illuminating engineering," but there is no need to be scared at 
this rather formidable namo; it isn't half as discouraging as it 
looks. And if its very few professional votaries joyfully revel in 
energy curves, photometrics, luminosities and pupillary diameters, 
do not worry. The intelligent contractor may feel perfectly 
assured that a fair working knowledge of the principles governing 
the effective arraogement of lighting uoits can be easily eaough 
acquired, and that its possession will give him an immense 
advantage in the game. In the onward sweep of the electric 
lighting art some important things have been left behind and 
almoat forgotten. One of these neglected utilities may be described 
ав the faculty of placing lights where they will do the most good. 
Perhaps as much as 90 per cent. of all lighting installations are 
painstakingly planned to furnish the least quantity of effective 
lighting for the money expended, and the result of this delightfal 
State of affairs has been a chronic condition of dissatisfaction 
among users, who infallibly put the blame everywhere but in the 
right place. And engiaeers and architects have been as befuddled 
as everybody else. Happily a star, ora small galaxy, has risen in 
the east, and hereafter the illuminating engineer will have more 
or less to say about lighting installations. 

The opportunity which is presented to ths wide-awake contractor 
by these changiag conditions is full of promise. Aside from the 
larger contracts, in which he is called upoa only to intelligently 
follow the specifications, there are no ead of smaller jobs in which 
practically everything is left to his dis:retion. Not only bas he no 
specifications furnished him, but he is generally expected to specify 
the requirements and to advise аз to the methods to be used. In 
fact, he assumes the burden of the whole job and beara all 
responsibility for the results. If his equipment includes a practical 
knowledge of good illuminating principles h» is able to give his 
custom zr an economi:al and perfectly satisfa^tory ріе:з of work, 
and at the same time gain for himself a repatasion that will bring 
him good basiness whea his unprogressive neighbour is complsining 
of hard times. E'ectrocraft (U. S. A.). 
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= 94,165. ‘‘ Electric enumerator for telephone calls.” 8. D. WILLIAMS. 
NEW PATENTS APPLIED FOR. 1907. November Ist. = 

94,189. “Improvements in cathodes for electro-deposition of metals.“ А. 

Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent HILL. (D. Lay, British Columbia. November Ist. 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 24,197. ‘Improvements in and relating to apparatus for the automatic dis- 
inquiries should be addressed. tribution of telegraphic messages." А. LEMOINE. November Ist. (Complete.) 
24, 00. Improvements in or relating to electric and other switches or 
switch operating devices.“ G. GacoLro and L. ViLLAN1, November 1st. (Com- 

І ; plete.) 

98,748. ‘‘ Improvements in and connected with tramcars and the permanent 24919. “I ts in electrical indicatin rdin „ J.Y 
ways of same." W. CRABTREE and E. PALwER. October 28th. J ' eien E ille es 8 anng Or. roco Е "mai p Piian \ 
23,756. ''Eledric fans." F. Diehl and A. F. Becker. (Date applied for жаие кер e di 


November 1st. (Complete.) 
under Patents Act, 1901, April 22nd, 1907, being date of application in , 
United States.) October 98th. (Com plete. ) 24,231. “Improvements in and relating to systems of electric distribution.“ 


British Тномвок-Носвтои Co., Lro. (General Electrio Co., United States.) 
nie 8 “ “Ce ona. fh d пена 5 compasses.” SIEMENS November Ist. 
p a 1 „ сеза 24,931. ''Improvements in and relati t d d o-eleotric 
28,772. “Improvements in electrically propelled tramcars.“ J. Вміти. generators," N. T. RE. November ist. © 3 
October 28th. А А 24.257. ‘* Improvements relating to rectifiers for alternating current.” 8. W. 
99,714. “Improvements in or relating to electrical connection devices." O. Currriss. November 9nd. 
ero 5 3 resistances." C. A. Day. (Fabrik e "blosi VVV ee cea or паи 
А 8 А . А. А А E owi tus" J. А 
Elektrischer Zünder G.m.b.H. Germany.) October 28th. (Complete.) T ven organ blowing apparatus." J. Pace. November 2nd. (Com 
28,780. '‘ Improved reversible and collapsible trolley pole for electric vehicles.“ 24,267. “Improvements in or relating to tus for electrically lighting 
J. Linpsay and K. Linpsay. October 28th. (Complete.) miners’ safety lamps.“ H. М. Darran and Е. Pranks, November 2nd. 
n)!!! rode in arc lamps baying olectrodes 24,288. ‘Improvements in contact-breakers for sent oe ignition in internal 


supported from below." DEUTSCHE BEcK-BoGENLAMPEN-GES.m.b.H. (Date combustion engines. " R. BoscH. trading as the firm Robert Bosch. (Date 


apptled for under Patents Act, 1901, October 26th, 1306, being date of applica- applied for under Patents Act, 1901, January 2nd, 1907, being date of appliostion 
tion in Germany.) October th. (Complete. ) in Germany." November 2nd. (Complete. ) ' PP 

23,786. ‘‘Improvements in the manufacture of electric incandescence 24,994. “Improvements in and relati | " 
lampe." Е. А. GixiNGHAM, October 28th. prove and relating to electric bells." G. W. Mascorp 


and T. A. E. Brake. November and. 


28,801. “Improvements in electrical water-heaters." E. J. Cox box. (Date 24.299. Process for obtaining cold electric light by means of high tension 
applied for under Patents Act, 1901, November 1st, 1906, being date of applica- electricity. " D. Tımar and K. vox DnIGER. (Date applied for under Patents 
tion in United Btates.) October 28th. (Complete.) Act, 1901, November 8rd, 1906, being date of spplication in Germany.) Novem. 

28,809. ‘Improvements in wire stringing devices ауре for use in the ber 2nd. (Complete.) 
insulation of wire and for other purposes." British THomson-Hovston Co., 24,307. “ Improvements in: and relating to galvanio cells having rotating 
Lip. (General Electric Co., United States.) October 28th. electrodes." A. STEINER VON ELTENBeRG and Н. Lack. November 2nd. 

28,816. Improved means for controlling brake power on electrical tramway 28,818. “Improvements in sparking plugs." А. HoLsTEN. October 99th. 
and railway vehicles." M. Cummins. October 29th. (Complete. ) 


23.818. *'lmprovements pertaining to optical lanterns and the regulation and 
control of light-producing agents, electric arcs, limelights, or the like, used in 
connection therewith, and apparatus therefor." G. Ronson. October 29th. 

23,854. “ Duplicating all designs of glass chingneys, globes for oil, electric, ог. 
gas or any other illuminating powers." H.Jorpan. October 29th. 

W, 857. Improved means for attachment to the trolley boom of an electric 


tram, for the purpose of guiding the trolley wheel to the live overhead wire.“ PUBLISHED SPECIFICATIONS. 
A. 


S. CHapman. October 29th. 


23,871. ''Improvements іп and relating to electromagnetic sound pro- Copies of any of these ications may be obtained of Messrs. W. P. 
ducers.” J. Е. В. BARTH and О. Lokken. October 29th. (Complete.) THoMPSON & Co., 809, High Holborn, Wo., and at Liverpool price, post 


98,880. ‘* Means for generating direct current of limited strength.“ FELTEN tree, 9d. (in stampa). 


AND GUILLEAUME-LAHMEYERWERKE ACT.-Grs. (Date applied for under Patents s 
Act, 1901, October 31st, 1907, being date of application in Germany.) October 
29th. (Complete.) 1908. 

28,881. Improvements in connection with electrical installations." FELTEN 
AND GUILLEAUME-LAHMEYERWERKE Аст.-Скв. (Date applied for under Patente METHOD OF AND MEANS FOR SEALING ELECTRIC CONDUCTOBS INTO OR THROUGH 
Act, 1901, October 81st, 1906, being date of application in Germany.) October GLARS OR LIER VITREOUS MATERIAL. C. О. Bastian and G. Calvert. 19,709. 

. 99th. (Complete. ) September 4th. 

93,894. "Improved electric condenser." I. Moscicki and J. DR MONZELEWSKEI. APPARATUS FOR ELECTRICALLY MEASURING THE HEIGHT OR THE PRESSUÉE оғ 
(Date applied for under Patents Act, 1901, October 30th, 1906, being date of Fiuipe AT a Distance. D. Perrett. 20,056. вере mber 8th. (Date applied 
application in Switzerland) October 29th. (Complete.) for under International Convention, September 9tb, 1906.) 

28,908. Improvements in carbon electrodes." J. T. SzEK. October 29th. |: Deposition oF Warre METALLIC ALLOYS BY ELxcTROLYSIS. R. B. Wheatley and 

23,907. “Improvements in electrolytes for the electro-deposition of copper F. B. Lark. 22,002. October 5th. 
and other metals." Н. W. Brownspon апа R. A. E. PAYNE. October th. SrACE TrLEGRAPHY. В. Cabot. 22,107. October fth. (Date applied for under 

28,908. “Improvements in synchronised high-tension ignition systems for International Convention, November 18th, 1905.) 8 
electrically ring internal explosion engines and the like." J. W. CHAMBERS CONTROLLERS FOR ELECTRIC CURRENTS OF HioH Tension. F. Krizik. 22,218. 
and Н. Е. B. BENNETT. Осор h. October 8th. m 

93,914. ''Improvements in electric controlling devices." BmrrisH THOMSON- ELECTRIC Arc Lames. Johnson & Phillips, Ltd., and C. Tubbs. 92,489. Octo- 
Houston Co., Lro. (General Electric Co., United States.) October 80th. ber 11th. 

28,915. ‘Improvements in and relating to electrio motor controllers.“ ELECTRIC Switch OPERATINO APPARATUS. I. L. van Buskirk. 35,889. Octo- 
British Тномвох.Носѕтом Co., Lro. (General Electric Co., United States.) ber 22nd. 

October 30th. LUMINOUS ADVERTISEMENT Devices. J. Levy. 24,198. October 30th. 
28,916. “Improvements in and relating to alternating current machines.“ PURIFICATION OF TantTaLuM. British Thomson-Houston Co. (General Electric 
M. C. A. LaTovR. (Date applied for under Patents Act, 1901, October 81st, Co., United States.) 24,234. October 30th. 
1906, being date of application in France.) October 30th. (Complete.) Usx or RADIO-ACTIVE SUBSTANCES FOR MEDICAL AND SURGICAL Рсвровев. M. 


29,991. ''Improvemente in alternating current induction motors.“ А, Н. Monroe and Kingsway Syndicate. 21,693. November 8rd. 


Kemp and P. Kemp. October 30th. ELECTROLYTIC DEPOSITION or METALS. В. О. Cowper-Coles. 24,985. Novem- 
93,949. ''Improved method of, and ingredients for, the manufacture of a ber 6th. 


о suitable for electrical insulation." C. Hess. October 30th. ELECTRO-MECHANICAL TRANSMISSION Devices. M. Johannet. 25,988. Novem- 


пиро ешеш in or applicable to electroliers and in ceiling roses ber 16th. (Date applied for under International Convention, December 4th, 
ieee Woops. October 80th. 1906.) 
98,956. ''Improvements in electric signs." Р. боор. October 80th. METHODS AND MEANS FOR INSULATING THE SUPPORTS OF ELECTRIC Соиростовв. 
99,957. “Improvements in or relating to electrical contact-breakers for С. E. Egner. 26,200. November 20th. 
use on internal combustion engines." S. 8. Guv. October 80th. Lamps ror MacoNkTiC Compasses. Н. H. Lake. (W. Е. Hadlock and A. C. 
93,977. “ Improvements in or relating to electric telegraph apparatus.” S. G. Glover.) 20,528. November 28rd. 
Brown. October 80th. . ExvectricaL Сомкестох Devices. W. W. Strode and G. Н. White. 26,9%. 
28.988. Process for producing tungsten and the like metal combination." November 27th. 
Е. Harrison. October 80th. PROTECTIVE DEVICES FOR ÉLkcTRIO INSTALLATIONS. Allgemeine Elektricitäts 
23,991. Improved joint for parts which are required to be detachably con- Ges. 96,989. November 27th. (Date applied for under International Con- 
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INSTITUTION PROCEEDINGS. 


THE announcement made by Dr. Glazebrook in vacating the 
presidential chair of the Institution, that Lady Kelvin was 
making good progress towards complete restoration of health, 
will be received with gratification by the whole of the elec- 
trical profession, which has been watching with extreme 
concern the trial through which Lord Kelvin, the father of 
the profession, has lately passed. The new President farther 
expressed, through the mouth of D. Glazebrook, his regret 
that he was prevented from being present, and his hope that 
he would be able to attend before the end of the session. 

In his response to the usual vote of thanks, Dr. Glaze- 
brook made two other announcementa of exceptional interest 
and significance. The first was to the effect that arrangements 
had been made whereby co-operation would be established 
between headquarters and the Local Sections of the Institu- 
tion in the selection of papers. Hitherto the Local Sections 
have acted practically with entire independence in this 
respect ; their papers, when read, were sent up to head- 
quarters and a selection made for publication in the Journal, 
but otherwise, with the exception of one or two papers read 
first at a Local Section and afterwards in London, there has 
been no co-operation. In future all papers received will go 
before a Papers Committee, composed of repregentatives of 
the Local Sections and of the Council, which will select 
those which should be read in London. Endeavours will be 


made to read and discuss these papers also at the Local 


Sections simultaneously or nearly so, thus focusing the 
attention of the whole Institution on one paper. 

By this means, we take it, the Council hopes to restore 
the prestige of the London meetings, which for a long time 
past has suffered considerably by comparison with the work 
of certain of the Local Sections. So long ago as 1902, we 
drew attention to this danger in the following words :— 

“We note with regret the falling off in quality of the 
papers selected by the Council for the edification of the 
members of the London Local Section,’ во to speak, when 
they are compared with the really excellent papers which 
have been read at Glasgow and Manchester. Why does not 
the Council exercise some discrimination? . Is: it 
possible that the Council has no option—that better papers 
are not offered ? Let fewer be chosen—and better 
—leaving due time for the discussions ; or, what is far better, 
let them be read in abstract, and let those who take the 
trouble to read the full text in advance be rewarded by a 
share in the discussion." 

It will be seen that by the new system the London 
meetings will be enabled to hear and discuss the pick of the 
papers, and that the possibility of their being outshone by 
the Local Sections in this respect is effectually removed ; 
this result may not be altogether palatable to -the latter, 
bat it will probably, as Dr. Glazebruok suggested, strengthen 
the Institution as a whole, and will greatly help the weaker 
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sections. The effect on the discussions will be watched with 
interest—in this respect the London meetings stand to lose. 

As will be seen from the foregoing quotation, we advocated 
the reading of papers in abstract five years ago, and we have 
repeated the suggestion at intervals since then. We also 
urged that the minutes of previous meetings should be taken 
as read ; this is now done, and we heard with much pleasure 
Dr. Glazebrook's second announcement, that in future all 
papers would be read in abstract. 
essential part of this procedure, advance copies of the papers 
will be forwarded to every member in time to allow of. their 
being read and digested before the meeting, so that a good 
discussion may be ensured. 

We had almost given up hope that amendment would be 
effected in the procedure of the Institution ; but, seeing that 
so much has at last been done, our hopes revive that it may 
become of ever-increasing value to the industry of which it 
is at the head. 


In our issue of August 30th, in replying 


шесе to a correspondent, we remarked :—“ It 
Exhibitions 2 
in 1905. may Бе that .there is a reasonable need for 


electrical exhibitions both at Manchester 
and in London, but that is hardly a practicable course for 
next year. Manufacturers cannot be effectively represented 
at both places at one and the same time, nor, in their present 
state of mind, are they likely to try to be. But if there is a 
strong feeling in the Manufacturers’ Association in favour 
of an exhibition in London, why does that feeling not 
take a definite shape? 

The doubt that we expressed in the above comments has 
been turned by recent events into a clear conviction that 
there is no appreciable desire for an electrical exhibition to 
be held in London in 1908 either with or without the 
guidance of the Manufacturers’ Association. 

The firm of exhibition managers who had so much to do 
with the 1905 Exhibition at Olympia, took upon them- 
selves to test how strong or how weak the feeling in the 
trade was. Along with the general body of 1905 exhibitors, 
and an indefinite number of others, we received an invitation 
to attend a meeting to be held at the Holborn Restaurant on 
Thursday last week to discuss the matter. 
was of too little importance to justify our occupying space 
with any detailed account of what transpired. But it is due 
to the members of the trade who were invited that they should 
be informed that, after an hour and а half's across-the-table 
talk most of it for enlightening the promoters of the meeting 
concerning the progress that is being made with the Man- 


chester Exhibition and with the arrangements for the Franco- 


British Show—Messrs. Smith and Bridges had the good sense 
to announce the withdrawal of the suggestion contained in 
their circular, that an electrical exhibition should be held at 
Olympia next year. 

The enthusiasm in favour of the idea was such that 
11 or 12 firms, more or less in the electrical trade, sent, repre- 
sentatives. The majority of these were there merely to watch 
and not to express any views one way or the other. One 
spoke plainly in favour of London, and one did not seem to 
think that any exhibitions at all were wanted. А few firms 
sent their opinions by letter. If the meeting had no 
other result, it must have strongly impressed upon Messrs. 
Smith and Bridges the fact that an electrical exhibition at 
Olympia next year i8 certainly not wanted by any considerable 
section of the electrical trade. 

The Manchester electrical exhibition movement is making 
considerable headway. It is true that certain firms have 
intimated that they will not be prepared to show thereat. 
That is a matter for them to settle individually—a detail in 
the internal conduct of their own businesses in which nobody 
else has any right or desire to intermeddle. It may be that 


We trust that, as an 


The gathering. 


some of them are anxious to exhibit in London—well, they 
will have their opportunity at Shepherd’s Bush] in the eyes 
of the public for a fall half-year ; whether it will be worth 
their while is quite another matter and depends upon many 
things, amongst them being, first, the actual character of the 
electrical display, about which nobody seems to know any- 
thing at present; and secondly, the class of wares that 
particular firms may have to show. It is our belief that in 
the main they will have to be of a kind that will appeal to 
the popular fancy, making an advertisement impression upon 
the public mind which mày or may not bear fruit. But in 
regard to that we may be better able to speak when the 
Electrical Committee is in a position to publish ite plans, 
whatever they may be. At the moment we see no reason 
to unsay what appeared in our issue of August 23rd, which 
was in effect that the electrical trade would not find it a 
profitable undertaking to seriously display at a pleasure show, 
however worthy the object of the latter might be from the 
point of view of international politics. 


It is with a certain amount of com- 

punction that we refer to yet another 

` ‘glaring inaccuracy on the part of a journal 
devoted to the gas and oil interest. 

Our contemporary, exhilarated by a visit to the recent 
Manchester Gas Exhibition, plumes itself—possibly both tar 
and feathers adhered during the visit—on the usefulness 
of such a specialised exhibition, as well as on the financially 
healthy position of the gas indastry. 

Now, we do not dispute the possibility of the gas industry’s 
being overburdened by hard cash surpluses, thanks to the 
tar and other by-products, but nothing less than a seat in 
the present Government will enable us to swallow the state- 
ment that Manchester’s gas undertaking “ contributes some- 
thing like £60,000 a year to the General Corporation Fund 


in order to help along the electricity, and other less 
remunerative departments.” i 

As to what this statement exactly means, we can only 
surmise, but a reference to our analysis of Manchester’s elec- 
tricity accounts for the past three years, shows that the 
affairs of that department have certainly not called for any 
lavish generosity on the part of another department. 

The essential items of the electricity returns were as 
follows :— 


A Tale of a 
Surplus. 


1905. 1906. 1907. 
Gross profit . £166,208 £188,082 £201,744 
Interest on 1 ans, &c. ... 64,144 65,333 65,958 
Sinking fuid . ... 59,192 66,513 65,519 
Renewals account 38,328 40,000 40,000 
Net surplus 4514 16,2)6 26,267 


We are, of course, fully aware that these returns show а 
lack of philanthropic donations to the rates—so dear to 
many municipal enthusiasts—even to a total disregard of 
music in the parks and other praiseworthy objects. The 
surplus has been consistently placed to reserve, and we 
venture to suggest that this course is an eminently satis- 
factory one. As the tramways department, although some- 
what electrically inclined, is quite beyond criticism—having 
charitably disposed of upwards of £50,000 per annum during 
the past three years—we shall be glad to know, for the sake 
of the Electrical Department, exactly whose pocket does 
benefit by the Gas Committee’s donations. : 

Misleading editorial statements, even when based on the 
exuberant utterance of a Gas Committee, recovering from the 
effect of a gas exhibition, have no justification ; the Elec- 
tricity Department's accounts are obtainable'in black and 
white, and the solemn twaddle which obtains such 
prominence in our contemporary, misleads few. 


+ 


THE packing of machinery and apparatus 
must become increasingly important as 
greater attention is paid by our manufacturers to export 
electrical trading. Every man knows how annoying it is to 
receive at his residence or office broken goods of one kind 
or another, which need not have been broken had reasonable 


Packing for 
Export. 


Vol. 61. No. 1,565, Novsuszn 22, 1907.) THE. ELECTRICAL REVIEW. 


885 


care been devoted to the packing of them before despatch. 
The fretting annoyance of correspondence and delays con- 
sequent thereupon, does not incline the purchaser in favour 
of thedelinquent. And in the larger sphere of foreign trade 
where weeks and months of waiting may be occasioned by 
some broken essential part, quite trivial in its dimensions 
and cost, the same annoyance is occasioned, only it is far 
more serious. We do not desire to make any statement 
depreciatory of the British manufacturers! packing methods, 
for as we read it he is no worse than his rivals—indeed, if 
we could get at the real truth of the whole matter, we should 
not wonder if the percentage of British error in proportion 
to the volume of business done were comparatively lower. We 
have not lost our reputation for efficiency in manufacture, 
and we have packed machinery and other stuff for export for 
во long a period that we, if anybody, ought to know how to 
do it. We are quite aware that Consular reports written by 
the British representative for consumption in the United 
Kingdom tell us what a bad lot we are in this respect, but 
we have also read American Consular reports which speak in 
the plainest of parental fashions to the American exporter, 
and tell him that he knows far less about the art of packing 
and the importance of it than does the British manufac- 


turer. Quite recently an American writer was lecturing his 
trans- Atlantic readers regarding their shortcomings in terms 
which would have made us blush hadithey been addressed 
to us. 

We all know that time and time again urgently required 
apparatus sent to India, and machinery sent to South 
America, have reached their destination in such a manner that 
they might justas well have been at home for all the service 
they could render for months ; and we have also seen cases of 
machinery, &c., received in this country from the Continent 
in the same temporarily hopeless condition. We have read 
the letters of irritated consumers who labour under grievances 
of this kind, pointing out how serious are the consequences 
to them, and 
pleasantries—that business correspondence is occasionally 
known to contain. The effect of all this is not beneficial 
tothe manufacturer or trader who, while looking to the higher 
departments of. his business, leaves the packing department to 
supervise and run iteelf, or fails to have in charge thereof 
good men of experience who are thoroughly skilled in the art 
of packing, and who are able to appreciate the importance 
of taking into account the climatic conditions obtaining in 
transit, and at point of destination. It seems that every 
nation that exports does some bad packing at times— 
mistakes will happen, so it is not profitable to waste 
time in thinking we are not so bad as the other fellow. 
The better plan is to see that the methods adopted in the 
packing department are as efficient as we can make them. 


OCR esteemed contemporary, Electricity 
and Electrical Engineering, in its last 
issue takes exception to the use of this 
word, saying that it is a misnomer, because telephoto- 
graphy has been a long time the term employed for denoting 
the method of photographing distant objects by means of a 
telephotographic lens,” and suggesting instead the word 
* phototelegraphy." With due respect to our friende, 
however, we are unable to support this proposition. The 
shoe is on the other foot. As long ago as March Ist, 1881, 
when we described Mr. Shelford Bidwell's invention, we 
used the word “ telephotography " to denote the telegraphic 
transmission of pictures with the aid of the selenium cell. 
The word is more enphonious than its suggested rival, and 
is highly appropriate; moreover, “ phototelegraphy " more 
properly denotes telegraphy by means of light, and is, 
therefore, an inaccurate description of the process in 
question. The photographers must change their word,.if 
either party must; but as there is no likelihood of cor- 
fusion, we see no necessity for a change. 


Tele- 
photography. 


indulging in those commercial — well, 


As is usual at this time of the year, 
notices of new projects that are to come 
before Parliamentary Committees during 
next session are appearing in the London Gazette, and in the 
advertisement columns of some daily newspapers. The 
most important announcement that has yet caught our 
attention, is that relating to the future of London'selectricity 
supply. It is proposed to form a Joint Committee of 
London electric supply companies upon which repre- 
sentatives of the L. C. C. shall also sit, and into membership in 
which local authorities shall be admitted. This organisation, 
in connection with which some 17 companies and 16 muni- 
cipal authorities are named, would be responsible for the 
electricity supply of London. We give a number of extracts 
from. the Parliamentary application in our Notes 
to-day, from which some idea of the proposals contained in 
the new scheme may be obtained. | 


London Power 
Supply. 


“ А cHIEL'S amang you takin’ notes 
—and, faith, he'll prent it ! " 
We have found it necessary, from time to 
time, to point out that one of the greatest drawbacks to the 
commercial development of wireless telegraphy is its lack of 
secrecy. No better or more striking illustration of this 
fact could be desired than the communication which we 
publish to-day, from the pen of Prof. К. A. Fessenden. 
From his outpost on the coast of Massachusetts, Mr. 
Fessenden listens to the music of the hemisphere, or, at any 
rate, of a large part of it, and he knows what the wild 
(Marconi) waves are saying. And what is the burden of 
their song ? | 
Low speed, lack of secrecy, atmospheric disturbances—all 
these we pointed out in our issue of October 4th ; but we must 
confess that we did not anticipate that they would be experienced 
to so marked an extent as now appears. We have noticed that 
during the past few weeks the excitement in the daily Press 
over the extraordinary achievements of the Marconi Co., 
reflected in more than one of the technical journals, has 
wholly died out, and that wireless telegraphy is receiving, 
and attracting, practically no attention. We are now in 
possezsion of the explanation of this curious succession of 
events. The attempt to establish commercial service has 
been wholly premature. Just as in 1903, when a similar 
attempt was made, resulting in a complete fiasco, so now in 
1907 enthusiasm has outrun discretion, and the trumpetings 
ot a few weeks ago are succeeded by dead silence in the 
Press. | 
Such manœuvres are highly calculated to bring un- 
merited discredit upon that blameless infant, wireless 
telegraphy, while they do serious injury to the allied art of 
submarine telegraphy, and give rise to suggestions, which 
may be baseless, that their motive is financial rather tha 
commercial. | 


* Regular? 
Service. 


Road Washing by Electricity.—A correspondent 
writes :—‘ The first electric machine for the washing of the 
carriageways of streets and roads has just been placed in service 
by the authorities having coatrol of the street cleansing depart- 
ment in Berlin. The machine is equipped with two 4-н.р. motors, 
which are apparently energised from accumulatora, as several hours 
of uninterrupted work are stated to be obtainable from them. 
According to a statement published by a local newspaper, the 
machine must be a really marvellous invention. It is able, it is 
declared, to spray the water and cleanse at the same time; and to 
dry the cleansed streets whether paved with wood, àspbalte, 
macadam cr other road material, whil:t the machine also renders 
the throwing down of gravel unnecessary in many cises. It 
weighs 5 tons with a load of 2,500 litres of water, and deals 
with twice the superficial area of road that is possible with 
ordinary street washing machines. As such a paragon of modern 
invention is urgently needed in London, it may be expected that 
an exodus of the 29 borough engineers and surveyors in the metro- 
polis will spe dily take place in order to make an examination of 
this wonderful creation of electrical engineering irgenuity that is 
now astonishing the popula'ion in Berl: n. 
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REGULAR WIRELESS SERVICE BETWEEN 
AMERICA AND EUROPE. 


WE have received the following communication from Prof. 
R. A. Fessenden :— 


Brant Rock, Mass., Nov. 4th, 1907. 
Sir, 

It may be questioned whether any one cause has had so 
injurious an effect upon the development of wireless teld- 
graphy as the publication, not only in the daily Press, but 
in nical papers as well, of almost innumerable incorrect, 
misleading and often absolutely false statements in regard to 
the results obtained. | 

The correction of such misstatements by an individual 
i8 & peculiarly unpleasant undertaking, for the reason that 
the action is almost certain to be misconstrued. On the 
other hand, the fact that such statements have been allowed 
to go unchallenged has led to, perhaps, even more regrettable 
misconstruction. In most cases this duty lies in the hands 
of the technical journals, and in the great majority of cases 
it is well and judicially done. In cases, however, where the 
technical journals have not the information at their disposal 
on which to base a decision, the duty must devolve upon the 
individual. 

Such publications injuriously effect the development of 
wireless telegraphy in two ways. In the first place, it has 
resulted in tens of thousands of individuals in straitened 
circumstances losing their savings, and has brought the 
whole business into disrepute with the public. In the 
second place, the exposure of these exaggerated and mis- 
leading statemente has resulted in a general incredulity, 
which has hindered the development of the art; first, by 
the fact that the various governments have under-estimated 
the real possibilities of the art, and have been led thereby to' 
make such stringent regulations in regard to its operation 
as to practically suppress commercial working ; and, secondly, 
by causing the officials of the various cable and telegraph 
companies—who would, if they understood the true situation, 
be the very first ones to warmly welcome and assist in the 
introduction of wireless working—to discredit it, to the future 
injury of their own stockholders. 

For this reason, therefore—i.e., the injury inflicted upon 
the development of the art, and: upon those companies 
engaged in its legitimate exploitation desire to correct a 
number of misstatements contained in an article entitled 
„Regular Wireless Service between America and Europe,“ 
which appeared in a recent number of a well-known technical 
journal :— 

(1.) The statement that on Friday, October 18th, 14,000 
words were transmitted across the Atlantic is incorrect. - 

A decimal point has been misplaced, the correct, number 
being approximately 1,400. At 5.17 of that date Glace 
Bay sent message No. 31 as follows :— 


Xs [atmospheric disturbances] here. 


Stand by ten 
thirty to-morrow. Gd. nite. 


Up to 12.23 p.m. Clifden had sent 17 messages, but after 
that they did not come through very well, and at 2.39 Glace 
Bay directed Clifden as follows :— 


Try 50 words and repeat it twice. Xs bad. 


and after Clifden had sent another message at 2.50, Glace 
Bay instracted Clifden to keep back its messages, and take 
Glace Bay’s. 

The length of the messages varied from 88 words, No. 30, 


addressed to the Morning Leader, London, to six words in. 


No. 21, as follows :— 


Plenarily, London. By wireless answer. 


McCawley. 


A number of these messages, of course, were not com- 
mercial ; for example, No. 27, as follows :— 


Keep back Hearsts messages, and take our. Important. 


Several messages were sent in foreign languages, for 
example, an Italian one from Clifden at 9.20, and a 50-word 
message sent in French, No. 29, at 3.28, as follows :— 


Cdn. Cdn. Here French Sp. No. 29, 50 words. 
New York to Matin, Paris. 


Dane nouvelle depeche sur faits ayant provoque envoi 
escadre et impression Washington concernant envoi corres- 
pondant Sun dit on demande dans certains milieux ponr- 
quoi Government cherche cicher public: Americain 
Enropean fait bien connu du Japan que envoi flotte est 

ad vertissment pour Japan mont-ra que nous n'avons pas 
peur et sommes prets combattre partout 3. 3. Sp. Sp. 
Import. | | 
Glace Bay commence] sending this st 3.28 p. m., and, 
after sending it twice, Clifden at 3.52 called ‘up *as 
follows :— | 
V. V. V. after Japan ——? ? ? ? 


when Glace Bay repeated the latter part of the message, 
finally concluding at 4.01 p.m. 

(2.) The statement that the work was “ admittedly 
excellent." The general character of the work is partly 
shown by the above extracta. The transmission varied yery 
considerably. The best work noted was on October 19th, 
when at 2.55 p.m. the following message was sent by 
Clifden :— 

Marconi. Congratulate you warmly on successful 


transmission of wireless telegrams across the Atlantic. 
Sidney Buxton. 


It was sent twice from 2.55 to 3:05, and the following 
reply was sent twice by Glace Bay, from 3.09 to 8.17. 


To Post Master General, London. 
By wireless across the Atlantic I thank you most sincerely 
for your kind telegram just received by same medium. 
Marconi. 


This message and its reply took 22 minutes and contained 
38 words exclusive of the service words, or 54 including 
these. * 

Quite a number of messages had to be repeated half а 
dozen or more tumes; for example, message No. 21 on 
October 18th, as follows :— ! 


To Louisvient, London, 
Shaughnessy interviewed Vancouver. Said couldn't 
understand opposition Japane:e believed many respects 
equal whites. Reaffirmed promise fastest Pacific service. 
Ca. Hamilton. 


This was repeated from 11 a.m. to 11.45 a.m., before 
Clifden finally O.K.'d it. 

Messages Nos. 25 and 26, containing 50 words, to Lusaient 
and Heybourne and Croft, took from 11.58 to 12.84. 
Message No. 31 containing 52 words to Ezpress, London, 
took from 4.40 to 5.26. All the above messages were on 
October 18th. 

On the 17th inst., a message to the Times, London, from 
a gentleman who stated that he had crossed over with 
Marconi on the Sf. Paul in 1901, was sent six times at 1.20, 
1.56, 1.60, 3.11, 8.32, and 3.39. 

Another 14-word message inquiring about the weather, 
signed Regan, of the Associated Press, to McCollins, 24, 
Old Jury, London, was sent six times between 5.58 p.m. 
and 6.47 p.m. 

(3.) The statement that 20 words per minute, or 1,200 
[er hour, were sent. 

The actual rate was three words per minute, or counting 
repetitions as original messages, seven words per minute. 

The actual rate of operation may be seen by the follow- 
ing records of work on October 14th, when messages 
began to be exchanged (an exceptionally unfavourable 
example), and October 29th (an exceptionally favourable 
example). 

October. 14tÀ. 

2.26 p.m. Glace Bay says :— 


No. 13, Gb. to Cdn. 

Hall, care Expanse, London. 

To avoid possible risk through suddenly subjectiug 
machinery to continuous running, think desirable conduct 
first few weeks day service only of say twelve hours 
telegraph through Clijden. Number of words as arranged 
remain good. Big. Marconi. 


This was sent twice at a rate of seven words per minute 
between 2.26 and 3.08. 

3.08. Glace Bay repeats message again twice. 

9.45. Glace Bay repeats above message once more. 
. 4.15. Glace Bay repeats above message once more. 

4.56. Glace Bay repeated the message from commence- 
ment down to the words “through suddenly subjecting,” 
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three times, and Clifden O.K.'d it and asked for some 


information. 


October 29th. 

3.55 p.m.—Clifden says :— 

(Calls Gb. several times, Rd. Rd. О.К. Rd. heres Dh.) 

Sd. Hnr. West Strand. | 

To Marconi. 
To what number of words per Jian are you prepared to 
increase Press service. 
i Hall. 

To what number of words per diam are you prepared 
to increase Press service. 


l Hall (3.55.) 
4 p.m.—Glace Bay says :— 
O.K. Rd. Rd. 
Sd. Hnr. 9 Gb. Hall, Expanse, London. 


Five bunored words рег day each way aust not be 
greatly exceeded until my return. Marconi (4.02.) 
Nil. Nil. 


4.02 p.m.— Clifden says :— | 
(Makes few V's. Calle Gb.) О, tend it be breatly. U 


send it be breatly isn't it greatly. Greatly Rd. Rd. Rd. 
Hang on tie. 3. Con.“ (4.07.) 


4.12 p.m.—Glace Bay says :— 
3. 3. 3. Cdn. 7 Greatly 7 Greatly O.K. heres. Dh. 
Sd. Hnr. 1dh.Nr.Ten.Gb. 47. 

To Bsmadyne, 

, Grand Hctel, Harrogate. 
Thanks for telegram sorry meeting not yct fixed do 
not understand bow Presssilent on wireless as we have 
been sending daily messages from start to Mail, 
Morning Leader, Telegraph, Chronicle, Standard, Matin, 
and others als5 the other way for American pspera. 


Marconi. 
3/ N. N. N. N. G. (4.20 p.m.) 
4.24 p.m.— Clifden says :— 
(Makes few V's Calle Gb.) О.К. Rd. Rd. Rd. Nothing 
here yet. Nothing here yet. 
G.G.G.G. Cdn. М | 
4.30 p.m.—Glace Bay says :— 


Sd. Hnr. Nr. Eleven. To. Entwistle. Cdn. Inform 

Solari he must apply to me for particulars. Marconi. 

Nr. AA. Gb. Entwistle. Cdn. Inform Solari he must 

apply to ne for particulars. Marconi. 
N. 3 


(4.25 p. m.) 


(4.35 p. m.) 

4.37 p. m.— Clifden says :— 
Gb. Gb. Gb. OK. Rd. Rd. Rd. Nothing here. Gone 
itis. Cd. (4.38 p.m.) | 

4.42 p.m.—Glace Bay says :— 

O.K. Sd. Hnr. 12. Gb. 
To. Entwistle. Cdn. 
Have noticed here on several occasions varves sud- 
denly going.wrong and losing sensitiveness through 
apparently becoming too conductive for oscillations 
this often cause of weak signals find reducing voltage 
Sometimes restores sensitiveness. Please ask Wood- 
ward keep sharp lookout. Marconi. | 

| (4.48 p.m.) 

4.53 p.m.— Clifden says :— 

(Calls Gb.) OK. Rd. Rd. Becoming G.G.G. 
Cdn. (4.54 p.m.) 

4.57 p. m.— Glace Bay says :— 
??? Becoming too conductive ? Becoming too. 
O.K. Non Non sang on wat. 3 

(4.59 p.m.) 

5.05 p.m.—Clifden says :— 


О.К. Rd. Rd. Rd. Toks. Tnks. 
5.15 p.m.—Neither sending. 


The messages given above both from Glace Bay, Nova 
Scotia, and Clifden, Ireland, were received by two operators 
at Brant Rock, Massachusetts. Some were also received by 
the Company’s New York operator, and some were received 
at the Brant Rock station on the automatic recorder used at 
that station when operating at rates of 250 words per minute 
and upwards. The messages were taken down exactly as 
received, inclading spelling. 

Clifden was spelt with two f’s the first few days, and 
later changed to one f. Where two f's were sent the word 
ів underscored to show that it was probably a mistake. 
Similarly © varves should probably be valves.” | 

No method of secret sending was used either at Glace Bay 
or Olifden. Although there are more than a dozen wireless 
stations in the neighbourhood of Brant Rock, owing to the 
superior arrangements for cutting out interference and 


(5.04 p. m.) 


atmospheric disturbances, the messages from Clifden were, 
it will be seen from the above, apparently received better at 
Brant Rock than at Glace Bay. Glace Bay and Clifden 
have not exactly the same wave length, and the shape of the 
wave would not be considered up to date, being much 
broader than is advisable for cutting out interference and 
atmospheric disturbances. The wave used at Clifden is 
slightly the better. 

It will be seen from the above that the statements made 
by some technical papers, to the effect that commercial wire- 


less telegraphy has been inaugurated, across the Atlantic are 


premature. This of itself would, perhaps, not be of so much 
importance but for the injurious effect which such premature 
statements have on the real development of the art. After 
the publication by the National Electric Signaling Co. 
(Electrician, July 26th, 1907, and ELECTRICAL REVIEW, 
September 6th, 1907) of the fact that daylight absorption 
could’ be overcome by the use of frequencies lower than 
90,000, and that communication had been maintained by 
the National Electric Signaling Co. across the Atlantic from 
north to south i. e., from Massachusetts to the West Indies 
(a distance of 1,700 miles, or within а few per cent. of that 
from Newfoundland to Ireland), for three months during 
daylight, and at the rate of 25 words per minute, and the 
statement that this discovery meant that wireless telegraphy 
across the Atlantic from east to west was merely a question 
of licences, it was evident that one of the chief difficulties 
had been removed, and the fact that Signor Marconi has 
been able to transmit messages over this distance through 
using a frequency of 70,000 per second is an interesting con- 
firmation of this discovery. 

Aside entirely from the question whether the apparatus 
and methods at present in use at the Glace Bay and Clifden 
stations, from the long wave and local condenser circuit used 
for sending to the valves used for receiving, were not invented 
and patented by other inventors in the wireless field, it must, 
I think, be admitted that there is at tlie present time no 


. operation which can properly be called commercial in the 


вате sense in which we speak of the commercial working of 
cables. While the boldness of the Marconi Co. in making 
this claim may possibly be admired, it cannot fail to have 
an injurious effect upon the development of wireless 
telegraphy in general, and it must be remembered that 
working at the present time of the year is particularly easy, 
for the atmospheric disturbances which form one of the 
chief difficulties in wireless operations during the summer 
months have almost entirely disappeared by the end of 
September. The system as at present installed is not 
capable of commercial operation, and is very far behind the 
times in the following respects :— 

1. Slow speed: Wireless messages were transmitted across 
the Atlantic nearly two years ago in the presence of indepen- 
dent experts at the rate of 25 words per minute at night 
time, and from Massachusetts to the West Indies at the same 
rate in daylight, in the ‘spring and summer of the present 
year. Even assuming that the speed of the Glace Bay and 
Clifden stations can be raised from the present seven 
words per minate up to 20, a speed of 250 words per minute 
per wireless circuit - been reached at other trans-Atlantic 
stations. Using 12 circuits per tower, which has been done, 
though not all simultaneously on account of lack of apparatus, 
this would be equivalent to more than 30 trans-Atlantic 
cables working at a rate of 80 words per minute. 

2. Lack of secrecy : While it is true that, anyone familiar 
with Morse can read telegraph messages by going into a 
telegraph station, or can read messages passing over a wire 
from a loop in an adjoining field, and that secrecy has not 
been found in practice to be a very important feature in 
regular telegraph work, and while the most important 
messages would be sent in code, it is nevertheless preferable 
that wireless stations should use a system of secret sending 
such as the “scissor method or some similar device which 
would at least not force the messages upon the attention of 
other stations. 

Of course, if messages are sent at a high speed, say, 250 


.or 400 words per minute, this of itself renders it very 


difficult to tap messages, and in practical working may be 
sufficient, but at least one of these methods should be used. 

3. Liability to interference: While it is true that wire 
telegraphy and telephone lines may be interfered with 
maliciously, and while undoubtedly malicious interference 
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with wireless systems would be dealt with by the Courts in 
the same way as wire lines, it is, nevertheless, advisable that 
wireless stations should not be liable to unintentional inter- 
ference, and preferably that they should be protected against 
malicious interference. 

There are a number of ways in which this can be done, as 
was shown, for example, by the U.S. Navy official tests some 
years ago at New York, where it was found impossible to 
produce interference with a station 226 yards away from the 
receiving station, and some such method should be used. 

4. Atmospheric disturbances : Means should be provided 
for protecting wireless stations from atmospheric disturbances 
to at least the same extent as cables are. A cable can 
operate up to within a half-hour of the arrival of a lightning 
storm, and some of the well-known means for achieving this 
protection should be used for wireless stations. If it is not 
done, operation becomes impossible in the summer months, 
as with long-distance stations there is always some thunder- 
storm within the radius of operation. 

5. Facilities for distributing messages: Wireless companies 
intending entering the field of commercial cable work, must 
be prepared to deliver their own messages. This means that 
the system must be capable of operating economically and 
reliably overland. Fortunately, the matter of land operation 
in connection with cable work is not so important as has 
been claimed, for the reason that investigation has shown 
that 70 per cent. of all cable messages in the United States 
come from 10 large cities. Any wireless company, there- 
fore, which did not have a system capable of working over- 


land (though in parenthesis it should be said that such - 


systems are in existence) would have no difficulty in putting 
down trunk lines and getting sufficient inter-city business to 
pay for the maintenance, and leave the cable distributing 
business clear profit, since in inter-city business the capital 
invested in lines per message per year is much smaller than 
that in the case of feeders. The question of making 
arrangements with telephone companies for distributing 
messages is one which might be taken up if desired, though 
the inter-city messages and the cable messages will probably 
always constitute the cream of the business. 

In what has been said above it should be clearly under- 
stood that there is no intention of reflecting upon the officers 
of the Marconi Co. Unfortunately, these officers have 
doubtless been unable to control as fully as they would have 
liked to have done the various exaggerated statements which 
have appeared in the Press. ‘The writer has gone to con- 
siderable personal inconvenience in avoiding interfering in 
any way with the experiments at Glace Bay and Clifden. For 
example, when on October 15th the following message was 
received at 2.48 p.m.— 

No. 14, Ms. GB.: 
To Hall care Expanse, London. 
I propose commencing service for transmission and 
reception Thursday Clifden working hours eleven a.m. to 


eleven p.m. G. M. telegraph if all right. 
Marconi. 


—instructions were at once given to the operators at the Brant 
Rock station not to do any experimental sending work during 
the balance of that weck, and to use the non-interfering 
system or wireless telephone for all communication with New 
York. 

5. The historfcal statements are, in many cases, not correct. 
It is not a fact that D's [S'8?] were received in Newfoundland 
between 3 and 6 p.m. in December, 1901, from Poldhu, using 
a single untuned wire 400 ft. high. The fact that а coherer 
can be made to give a series of clicks of any desired number 
when connected to an antenna and there is a wind blowing has 
been known to wireless experimenters for sometime. Doubt- 
less Sig. Marconi at the time considered that he was 
receiving S's, but from the above examples of the difficulty 
in reading messages using 250 H.P., and with enormous 
capacitles and receivers more sensitive even than the 
magnetic receiver, with tuned circuits, as at present used at 
Glace Bay and Clifden, anyone can form an opinien for him- 
self whether messages were received with 10 Kw. energy, a 
single untuned wire 400 ft. high and а carbon coherer. It 
is also not correct that the Anglo-American Cable Co. pre- 
vented the continuance of these experiments. I have no 
acquaintance or relations with the officers of the Anglo- 
American Cable Co., and no relations and but slight acquaint- 
ance with the officers of any other cable company, but shortly 


after this statement was made,theA nglo- American Co. published 
the correspondence on the matter, from which it would appear 
that they had merely entered a formal protest against the 
infringement of their monopoly as regards commercial work- 
ing, and according to correspondence as published, they 
specifically went on to state that they had no objection to 
Sig. Marconi carrying on any scientific experiments that he 
wished. As this correspondence was published and has 
never been controverted, it may, I think, be taken as 
correct. | 

With reference to the transmission of the message from 
the President to King Edward in January, 1903; the fact 
that this message, after ita receipt at the Holland House, was 
transmitted by cable, has been common knowledge for some 
time. Four different explanations have been given at 
different times as to why no return message was sent, in view 
of the statement that Poldhu was in communication with 
Wellfleet and acknowledged receiving the message, but the 
following cablegram will show that, Sig. Marconi cannot be 
held in any way responsible for such statement :— 

No. CB 20 A—A. No. 31. 


Check 23 Sent 6.36 p. 
Wellfleet, Mass. 


Cable Message. 
W.U. Telegraph Co. 
1 —— 19 —— 1903. 
1 —— 34 p.m. 
Wellfieet, Mass. 
Expanse, ; - 
President's message to King despatched successfully 
from Cape Cod to Poldu direct, and also v/a Capebreton 

you may publish text immediately. 
Marconi. 


It will be noted that the cablegram makes no mention 
whatever of any communication from Poldhu, and that Sig. 
Marconi cables the London office of the Marconi Co. the 
very necessary information that the message had been des- 
patched,” so that the text could be published as having been 
received. 

The question has several times been raised as to why 
wireless telegraphy has not come into commercial use, and it 
may be well to give the answer here. The reason is that up 
to the present time it has been absolutely impossible for any 
wireless company outeide of the Marconi Co. to obtain 
permits for commercial operation. . The following brief 
statement of some of the attempts which have been made by 
one company to obtain permits will explain the situation in 
the clearest way :— 

1. Application made for working in Great Britain: 
Granted through the kindness of the Postmaster-General a 
few months ago; too late, however, to permit of the erection 
of stations this year. 

2. Newfoundland: Rejected on account of exclusive 
licence given Marconi for 10 years. 

3. Sable Island : Applied for in 1902. 
Marconi. 

4. Bermuda: Applied for at various times since 1902, 
backed by petitions signed by principal merchants. Up to 


Later allowed to 


date refused. 


5. Jamaica and other West Indian Islands : Refused. 

6. Cuba: Granted on condition that company should 
purchase land and erect station, and that after this had been 
done the tolls for messages and taxes would be determined 
by Cuban Government. 

7. France: No reply. 

8. Spain : No reply. 

9. Australia and New Zealand : Refused. 

10. Brazil: Stations constructed and operated. suc- 
cessfully experimentally, but permit for commercial working 
refused. | 

The above brief statement of the results of some of the 
applications made for permits to operate commercially will 
explain sufficiently and completely the reason Wireless tele- 
graphy is not at the present time in commercial operation. 

As to the reason why it has been impossible to obtain 
these permits, I consider that this is due primarily, if not 
entirely, to the publication of exaggerated and untrue 
reports as to results obtained. Unfortunately, this has led. 
to a general incredulity in regard to the possibilities of 
the whole art, and under the circumstances, however 
oppressive and detrimental to the progress of the art we 
may feel the restrictions to be which have been proposed 
by the various governments, we carinot rightly blame the 
responsible officials for their attitude. What we must hope 
for is a severe censorship on the part of the various technical 
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journals in regard to statements of results obtained, so that 
in time a knowledge of the real state of the art may be at 
the disposal of the various government officials concerned. 
If the present note, which has been written with great 
reluctance, shall have any influence in bringing about this 
result, the writer will feel that it has not been written in 
vain. 
REGINALD A. FESSENDEN. 


CORRESPONDENCE. 


Leiters received by us after 5 p.m, om Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Publicity Methods. 


I was extremely interested in the commonsense facts 
stated in the columns of your current issue, under the title 
of “ Et Cetera." The remarks therein made are eminently 
practical, and if adhered to would be productive of far more 
satisfactory results at less expense, than most of the ideas 
put forward in your earlier issues, or in other journals con- 
taining articles on the subject of publicity methods. 

It may interest some to know our experiences here on the 
West Coast of Ireland, and I may atate at once that people in 
Galway are just as keen to grasp new methods as are those 
in more populous cities, but they do во strictly on the merits of 
the article being brought to their notice, in the sense that 
one of the greatest advantages, of adopting the use of a 
particular article, is a monetary one. Until we began 
exploiting Osram and tantalum lamps, the number of old 
carbon lamps in persistent use was as good an example as 
one could wish for in “ how not to light one's premises." 
Consumers either could not or would not understand that 
electric lamps will not last for ever, and we recently sent 


to each consumer a circular couched in simple 
style, with facts stated in pounds, shillings and 
pence, and candle-powers, strictly ^ eliminating 


such terms as watts per candle, amperes, or efficiencies ; 
because we might just as well have printed the whole 
thing in Chinese as to have included them. It was not 
sufficient to send out circulars. A practical illustration was 
necessary, and we commenced in the windows and shop of a 
large drapers. The advertisement was a good !one, and 


coupled with figures given in the circular, produced the 


result required. It is satisfactory to state that we are now 
supplying the new lamps, Osram and tantalum (new, be it 
understood, to this part of the country) as quickly as we can 
get them in. Through no cause of our making, a further 
advantage these lamps have over the ordinary carbon lamps 
was amply illustrated one evening during the past week. 
Owing to a “ feeder being burned out, the pressure in the 
immediate vicinity was temporarily reduced some few volts, 
and in consequence, those consumers who were burning 
carbon lamps suffered with bad light; on the other hand, 
those who had Osram and tantalum lamps in use, scarcely 
noticed any difference at all in the power of the light from 
such, and certainly from what I saw of the various lamps 
at the time, the difference in light-giving properties 
between the carbon and metal filament lamps was woefully 
to the disadvantage of the former. 

While on this subject it might be argued by some that 


the introduction of more efficient lamps tends to, and pro- 


bably would, reduce the income derived from the sale of 
electricity. Any far-seeing engineer, however, would over- 
rule such opinions, because, first, the fact of being able 
to supply twice the light to a consumer for the same cost 
as before when using carbon lamps, enables the supply 
company more decisively to compete against the incan- 
descent gas mantle, and, with some tactful persuasion, 
to indace people using such, to substitute for it the 


new forms of electric lamps. Secondly, it may be the 


case that in a certain district where there аге many old 
inefficient lamps in use, the main cables supplying this 
particular district may be во loaded that it becomes unsafe 
to take on more consumers; whereas by a general intro- 
duction of more efficient lamps, it thereby becomes possible 
to connect on quite a number of new consumers, while still 


keeping within the carrying capacity of the distributor. 
The extra income so desired should easily counterbalance the 
small drop in income from each of the old consumers, and 
the company have the further satisfaction of knowing that 
the latter are generally pleased at obtaining more light at 
less cost. 

In regard to a demand for electrical apparatus for 
home and office use, callers at our offices have shown great 
interest in a radiator which we now have in use, and 
also in an electric fan used during the summer. So far 
as I can ascertain, such apparatus has never been seen 
here, before much less used ; and from inquiries made, I 
am quite certain that when we commence pushing these 
things, there will be a demand for them, especially for the 
reason that gas costs 58. per 1,000 cb. ft., and at this price 
we can easily compete with gas heaters. 

Reverting to the article * Et Cetera," the advice given as 
to the enclosing of circulars and appointment forms with 


the quarterly accounts, is worthy of trial, even if it only 


gives a consumer an opportunity of making an appointment 
solely to grumble at the amount of his account—such, at 
anyirate, is an opportunity of seeing a person who otherwise 
may be difficult of access. An interview by appointment is 
far more satisf actory to both parties than a call in as уоп 
pass the house method. 

If enclosures are easily understood, briefly and strictly 
to the point, a consumer or possible consumer, to whom 
such are sent, if specifically interested, will either call at 
the company offices, should this be convenient, or else make 
an appointment. To the casual caller the consumer is, nine 
times out of ten, ** not in." 
P. A. Spalding, 

Engineer and Manayer, The Galway Electric Co., Ltd. 
Galway, November 4th, 1907. 


The Suggestion Box. 


The other day I happened to be looking through an old 
copy of the American Electrical World, and came across an 
article on “The Suggestion Box." It struck me at the 
time what a useful thing it would be in engineering works 
were it to be adopted and worked properly. I am aware 
that there are some companies in this country who have 
adopted it, but only a few, and even these are for the work- 
men only, and not for any members of the staff, such as 
draughtsmen, &c. I know of a member on a certain 
engineering company's staff who, when in the workshop 
talking over a job with one of the workmen, was told by the 
workman of a certain way of doing the job in particular, 
which would cause a considerable saving in manufacture. 
The member of the staff, who was a draughtsman, asked 
him why he did not put the suggestion in “ The Suggestion 
Box," and was told that if he did he would in all probability 
get the sack.“ His reason for saying this was that the 
foreman would be more or less jealous of him and get rid of 
him before he was promoted into the foreman’s place. 

Why is the “ Suggestion Box " put in the works for the 
workmen only and not for the engineering staff also? Can 
any manager or chief engineer of ah engineering company 
answer this for me ? | 

I think that the general feeling amongst assistant engi- 
neers and draughtsmen is as follows :—Take a draughts- 
man for instance. He serves an apprenticeship with an 
engineering company, and when this is completed, he goes 
to two or three other companies for, say, two years each, and 
gets what he considers a fairly good experience on whatever 
work he has specialised in, then he gete a post with, say, 
the “fifth " company. Of course, he considers that with 
having been with four other companies, and knowing the 
details of their design and manufacture, he is, so to speak, & 
qualified man ; quite right, too, provided that the man has 
worked hard and been interested in his work. 

The first job he does for the “ new company may be 
quite new to them, but the draughtsman might have had 
some considerable experience on some other job identically 
the same, if he has, of course, he makes a suggestion to 
the “ chief draughtsman " or the chief designer," perhaps 


for better design from either an engineering or commercial 


standpoint or both. His suggestion may possibly be con- 
sidered “ favourably," but I am afraid in а great number of cases 
it will be otherwise. The draughtman goes on these lines for 


840 


THE ELECTRICAL REVIEW. [VoL 61. No. 1,565, Novmom 22, 1907. 


say, 12 or 18 months, then gradually cools down and 
comes to the conclusion that the beat thing is to keep quiet, 
do just as he istold, and no more. The result of this treat- 
ment is very disheartening to the draughtsman, and very 
detrimental to the welfare of the company. Having been 
employed by some of the leading engineering companies in 
this country, and after careful observation, I have come to 
the conclusion that the ** chief dranghtsman," as a rule, will 
not allow an ordinary draughtsman to make a suggestion, 
and in case he does manage to get a word in * edgeways," 
he might as well have saved his breath. Whilst the chief 
draughteman holds the reins, he, as a rule, holds them tight, 
and takes great care not to let the management know that 
there is an ordinary draughtsman " in the office who can 
save the company a fair amount of money each year. Of 
course, I don’t say that all chief draughtsmen are like this, 
us in some companies the chief draughtsman does not always 
have the entire charge of the designing. 

Suppose that an ** ordinary draughteman" does happen to 
make a suggestion in the presence of the chief 1 
or the chief designer what reply does he get? Very often, 
„poor,“ ** no good," “ wouldn't do,” &.; at the same time, 
the chief inwardly thinks it otherwise. Who brings it 
before the managment as my latest idea a few days or 
weeks later? The man who thought it out is lost in 
obscurity before the management. 

Were there to be a suggestion box for the engineering 
assistants, draughtsmen, &c., and were suggestions (if any) 
to be considered by the management or a committee, 
I feel sure that it would be a good thing for the company 
and a good thing for those who make the suggestions, pro- 
vided that they suggested something worthy of considera- 
tion, and that the management saw that they benefited by 
it either by paying them for it, or, better still, by promotion. 

The above remarks are not intended cnly for those who are 
designing machinery, &c., but also for the managements of 
concerns, &c. 

I trust that some of the readers of the ELECTRICAL 
REVIEW will let us have their opinion on this subject. 


Suggestion Box. 


Brakes for Tramway Cars. 

It seems almost ungracious to say anything but “ thank 
you" for the review of my book in your current issue. 
But the importance of the subject impels me to point out 
that it is just as necessary to keep the stopping power of the 
service brake unimpaired on down gradients as anywhere 
else, and that this cannot be done if it is employed for 


coasting, because its stopping power is diminished by just 


the amount of the gravity acceleration, which it is then 
called upon to neutralise. Per contra, a coasting brake is 
used to run on, not to stop with, and the use of the one 
should be just as much a matter of routine and habit as the 
other. It is a case of providing distinct appliances for 
distinct functions. 
Henry M. Sayers. 
London, November 17th, 1907. 


Does Good Work Always Pay? 

In your issue of the 25th ult. you published in your 
* Notes " columns а paragraph headed “ How to Get, Work," 
and therein made the implied suggestion that good work 
always pays, while inviting comments from your readers. 

Though very reluctant, even when protected by the cloak 
of anonymity, to take up the róleof the boastful * Pharisee," 
I have thought it necessary to challenge your suggestion, in 
case posterity (!) might be misled. 

About 10 years ago, an energetic youth having forged his 
way through apprenticeships and technical education, and 
having “his honours thick upon him," was misguided 
enough to take up business as an electrical contractor. 
Fortified by the resolve to do only work of ore quality, and 
that the best, with a moderate capital, but wit! out the gentle 
breeze of influence, he launched out on the sea of commer- 
сайьш. His good work and his acknowledged technical 
skill, combined with up-to-dateness in methods, gained him 
a not inconsiderable connection, and for about three years 
he made a little money, which all went to swell his capital. 


Tben came on an ега of greatly increased competition: 
the jerry contractor arose —and sometimes (too seldom, alas!) 
also fell—in scores, and this young man, with perhaps a few 
more wrinkles on his forehead, pursued the even tenour of 
his way, refusing to “jerry” his work, and meeting com- 
petition not by reducing the quality of his work but by 
reducing the margin of his profit. 

He saw others (even firms of some standing) suppl; 
surreptitiously material vastly inferior and cheaper than what 
was specified, and never once followed their example; he 
saw others obtain contracts at or under cost price, and then 
juggle up the price by unconscionable extras ; he saw—but 
why continue the list—he saw all the dodges and refused to 
use any of them. | 

The work he carried out lasted five to eight or more years 
without costing a penny in repairs, and hence the very 
quality of his work shut out an important source of revenue. 

And now, Nira, that young man is without a business: 
without a situation; without several hundreds of pounds 
sterling, and with only a clear conscience to keep him warm 
because, and only because he was, to use the words of a 
prominent electrical engineer who knows him well, too 
good an engineer to be ever successful as a contractor.” 

Does good work always pay in electrical contracting ? Well, 
Mr. Editor, can you offer a fellow a job to deliver ELEC- 
TRICAL REVIEWS (he'll do it scientifically and expeditiously), 


for he is “ sick unto death " of contracting. í 
ay. 


[Onr sympathies are all with our unfortunate friend, with 
whose technical ability we have long been acquainted. We 
still believe, however, that good work will pay in the Jong 
run, and we are certain that our correspondent will never 
have cause to regret his square dealing.—Ens. E.R. | 


Prepayment Meters. 


The experience of ** H.N." seems to have been singularly 
unfortunate, for most manufacturers of electrical apparatus 
would be only too glad to get a really satisfactory prepay- 
ment meter. I think it more. than likely that H. N. s 
device, though it may have been admirable as regards the 
coin actuating device, did not solve any better than existing 
devices the real troubles with this class of mechanism. 
Nearly all prepayment meters on the market are actuated by 
motor meters. Motor meters under the best possible condi- 
tions, that is to say, in a damp and dust-proof case with the 
minimum of fractional resistance in their train, can hardly 
be said to be entirely satisfactory instraments. When, how- 
ever, they are expected to run in a case which cannot be 
made dust-proof or damp-proof, and to act not only as 
measuring instruments, but as motors delivering power, it 18 
not at all surprising that they generally give a good deal of 
trouble. Another difficulty is that it is impossible to obtain 
for a prepayment meter a sufficient price to pay for the best 
possible design and workmanship. 

If © H.N.” has got over the difficulties I have named let 
him bring his device to Brighton, where we shall certainly 
look into it thoroughly. 

H. Stafford Hatfleld. 


Brighton, November 15th, 1907. 


Localising Faults. 


My attention has just been called to Mr. W. A. Toppin's 
article “ The Modern Three-wire Continuous-current System," 
which appeared in your issue of October 25th. | 

The method described of localising a fault is, I believe, 
not exactly new. The test is, I think, only applicable to 
cables that are not lead-covered or armoured. For with 
cables protected with a continuous metallic sheath, the 
greater portion of the leakage current will probably be 
carried by the sheath, and the greatest P.D. will be found at 
the point where the sheath makes the best contact with 
earth, which may, and probably will be, several yards from 
the fault. 

With mains laid direct in the ground, I have generally 
found that the best contact between the metallic covering 
and earth was at joint and service boxes, — 
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With lead-covered mains drawn into earthenware conduits, 
I think the inaccuracy is greater still. I am sure that the 
above subject must interest other engineers, and their views 
and experiences would be greatly appreciated by 


A Fault Finder. 


Telephones for the Deaf. 


Can уоп, or any of your readers, oblige with the address of 
any firm who can supply the “ head telephones," said to have 
been invented by the Chief of the Government 'Telephones 
of Sweden, for the use of the deaf? 


Bristol, November 18th. 


[We believe that the device in question was no sooner 
issued than it was condemned as dangerous to the ear, which 
will nor, tolerate the presence of any foreign body whatever. 
Our correspondent may be interested in the device described 
on p. 679 of our issue of October 25th.—Eps. E. R.] 


0. J. B. 


Monmouth Inquiry. 


Please note that the recent L.G.B. inquiry held at Mon- 
mouth refers to work done at the commencement of the 
undertaking, some four or five years prior to the date of 
my appointment. 

Arthur E. Wilkins, 
Late Borough Electrical Engineer. 


Dublin, November 18th, 1907. 


PROCEEDINGS OF INSTITUTIONS. 


The Dielectric Strength of Insulating Materials and the 
Grading of Cables. 


By A. RusskLL, М.А. 


(Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS, 
LONDON, November 14th, 1907.) 


THE discussion on this paper (see abstract in our last issue) was 
opened by DB. FrEMING, who pointed out that the dielectric 
might be regarded not only as an insulating material, but also asa 
means of storing energy. In a condenser the amount of energy 
stored was proportional to the volume of the dielectric. Com- 
pressed air was a valuable dielectric, its resistance to rupture being 
proportional tothe pressure, and being equal, at 14 atmospheres, 
to that of oil. A large factor of safety must be allowed in testing 
dielectrics ; for instance, in testing a condenser with glass dielectric, 
the latter must not be tested above one-third of its ultimate break- 
down pressure. Many dielectrics exhibited the phenomenon of 
ageing, and some kinds of glass in high-frequency condensers broke 
down after long use. 

Mr. G. Н. NisBzTT (B. I. & H. Cables) said that he disagreed 
with many of Mr. Russell's conclusions. He queried the reliability 
of the method suggested for finding the dielectric strength of an 
isotropic insulating material, doubting whether solids followed the 
same laws as liquids and gases. Referring to the partial break- 
down of E.H.T. cables mentioned in the paper, he suggested 
that this was due to air-spaces in the waxy material used for 
impregnation, ог to injury effected by bending the cable. A 
fluid dielectric was, in his opinion, necessary for high pressure 
cables, so that it might maintain close contact with the core. Mr. 
Nisbett also did not agree that the insulation could be injured by an 
excessive testing pressure, unless an immediate breakdown occurred. 
A cable that would break down with 20,000 volts in two hours 
might be stressed at that pressure for 1? hours without failing; if 
it were again tested with the same pressure after a short 
interval, it would break down in a quarter of an hour, 
but if it were allowed to rest for 24 hours before repeat- 
ing the test, it would again be found capable of enduring the 
test for two hours. The insulation resistance also would fall during 
the application of the test pressure, but would be restored after 24 
hours’ rest. Hence there was no permanent injury due to the high- 
pressure test. The usual test pressure must be capable of break- 
ing down a thickness of air at least as great as that of the dielectric ; 
otherwise cracks and fissures might escape detection. The wide 
difference between the breakdown pressures found by Jona 
for equal thicknesses of paper insulation wound on wires of 
small and large diameters respectively was, in his opinion, due 
to mechanical reasons, such as damage to the paper in bending 
over a small radius. His own experiments would lead one to 
exactly opposite conclusions; cables of 7/16 and 37/16 gauge, 
identically insulated, broke! down with 53,000 and 37,000 volts 
respectively. He did not approve of grading as a commercial possi- 


. hysterosis would be high in the graded cible. 


bility ; Mr. Jona's cable was insulated with'3'rubber and } paper, the 
insulation alone costing £700 per mile, whereas the equivalent amount 
of paper insulation would cost only £130 per mile, and could 
stand the same teste. Moreover, the capacity and dielectric 
The cable-makers 
resented the charze of rule-of-thumb design that was brought 
against them; they were not told the conditions of working, the 
resonance voltage to which the cables were subject, the wave form, 
the temperature at which the cables would be worked, &c. For 
example, some 6,000-volt cable in Tondon was found to be exposed 
frequently to n pressure of 18,000 volts, due to resonance, 
whith it withstood safely. In view of the ignorance of both 
engineer and cable maker as to the working conditions, it was 
necessary to provide an ample margin of dielectric strength. 

Мв. W. Н. PATCHELL congratulated the meeting on having at 
Jast seen a cable maker there, and pointed out that Mr. O'Gorman 
had patented the system of lead-sheathing the inner core and 
grading tbe insulating material, followed by Jona. He was 
informed at Niagara that the 20,000-volt cables there gave much 
trouble until gradiag was adopted, by which means the difficulty 
was completely overcome. Varniehed cambric was used next the 
cor», followed by paper. 

Мв. M. J. P. O'Gorman said that the methods which he had 
advocated six years ago had been taken up in Italy and Germany, 
but not in this country. Mr. Russell had defined the electric stress 
in the dielectric, but was he justi&ed in assuming that the actual 
strain in the latter was directly proportional to the stress— 
especially at such short distances as were met with in cables? He 
thought the linear law might be accepted, but it had not been 
proved. Mr. Whitehead had worked out with him an independent 
proof of Mr. Russell's conclusions, which might in time influence 
the cable-makers. Commercial [dielectrics were not homogeneous ; 
in practice they varied more than 30 per cent., so that the saving 
of 33 per cent. mentioned in the paper could not be realised. This 
was the best reason for postponing the question of grading. The 
explanation of Mr. Nisbett's experiments on the recovery of cables 
was that materials of high capacity, such as water, tended to move 
to the places of highest stress, thus accumulating and in time 
breaking down the cable; but during a rest, they diffused away 
from those points. (Мв. №вветт: If Mr. O'Gorman will substitute 
„oi!“ for “ water," he will be very near the truth.) 

Mr. A. CAMPBELL obje^ted to the use of the term “dielectric 
coefficient," which was the same as "dielectric constant," and 
* specific inductive capacity.” He preferred Heaviside's expression, 
“permittivity.” Referring to the difficulty of testing sheets of 
insulating material on Mr. Russell's system, he suggested embedding 
the electrodes in some material of similar permittivity to that under 
test, as shown in the figure below. 
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Mr. J. F. Watson (Callender's) expressed his conviction that 
partially developed faults might often be found, in cables of all 
types and makes. 

Мв. C. C. Parerson inquired whether electrodes with rounded 
edges, or very large spherical electrodes, would serve for testing 
sheets of insulating material. 

MR. C. P. SPARKS (Vice-President) said that there were great 
practical difficulties in the way of grading cables. As a user of 
cables, he wanted them to last for 25 or 30 years, and to secure 
this he preferred to have only one kind of insulating material 
in them. Regarding the difference in breakdown pressure due to 
the use of small diameters of core, he described his experience 
with 17 miles of rubber-insulated cable having a cross-sectional 
area of 0:0075 sq. in., diameter 0°36 in., and insulation thickness 
0:09 in., on which 32 faults had developed in 10 years; 22 miles of 
similar rubber cable of 0°15 sq. in., 0°5 in. diameter, 0˙11 in. 
insulation, developed three faults in 11 years, and a third rubber 
cable of the same section, with 0°14 in. insulation, 14 miles long, 
bore 2,000 volts for four years and 6,000 volts for six years with- 
out any faults. He had used 200 miles of paper-insulated cable at 
2,000 and 6,000 volts, which had so high a factor of safety that no 
faults were traceable to the cables themselves. He sympathised 
with the cable-makers, who, he was sure, spent much time and 
money in testing, with a view to improving their products. 
England was not behind-hand; she had always led the way, and 
was still unexcelled in cable making. 

Mr. J. Т. Morr (communicated): Instead of grading the 
dielectric, another possible method of obtaining an approximately 
even distribution of the potential gradient in the insulation of a 
cable is one which was suggested by me some two years ago, at a 
course of lectures on E.H.T. cables. It can most easily be applied 
in the case of А.С. transmissions. To the best of my belief it is 
novel. The plan is to insert one or two wrappings of conduct- 
ing layers (such as thin copper tape, or thin lead sheathing) so 
that the dielectric of the cable is divided into two or three equal 
parta. These conducting sheaths are then connected to suitable 
tapping points on the transformer supplying the cable, thus main- 
taining these sheaths at the desired intermediate potentials. 

Ms, RussELv's reply will be communicated to the Journal. 
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[Recent Developments in Single-phase Work. 


On Thursday last week a paper on this subject was read by Mr. 
V. E. Waters before the BIRMINGHAM AND District ELECTRIC 
CLUB. 

The author showed that the single-phase motor was capable of 
starting against heavy loads with a moderate starting current, and 
that its speed could be varied over a wide range by simple methods. 
The repulsion type had the advantage of good starting perform- 
ance, while the simple induction motor had better running 
qualities; combining these two, by arranging suitable means for 
changing from the repulsion to the inducrion type at full speed, a 
motor was obtained which was satisfactory in both starting and 
running. Such motors were capable of driving lifts, even on 100- 
cycle circuits, starting with twice full-load torque and twice full- 
load current, while they were easily reversible by means of a simple 
change-over switch. 

The Rhodes motor was provided with two pairs of brushes, 
the direction of rotation depending upon which pair was short- 
circuited. The shaft was also fitted with an automatic centrifugal 
governor which short-circuited the brushes when full speed was 
attained. 

Bakers’ dough mixers provided a very exacting load, as the mixer 
started up light and ran for five minutes in the forward direction, 
with the load increasing to a maximum as the mixture thickened : 
the motor must then be reversed under full load and run backwards 
for 30 seconds to clear the blades, after which it would be started 
forward again for five minutes, and so on. This work, however, 
was efficiently performed by a repulsion-induction motor, controlled 
by a change-over chopper switch only. The same type of motor 
had been applied to organ blowing, & fau being driven by the 
motor at a distance of 50 yd. from the organ. The controller con- 
sisted of a р.р. switch at the keyboard of the organ. The simpli- 
city of control rendered this type of motor particularly suitable for 
use in connection with automatically-controlled pumps and air 
compressors, maintaining constant water-level or air pressure. 

By inserting a resistance in series with the rotor, and employing a 
drum controller, variable speeds could be obtained. 

In order to improve the power factor, when the frequency was 
high, it was desirable to run the motor at as high & speed as was 
practicable ; it was also found that with high frequency the motors 
ran better at high than at low voltage. With frequencies of 50 
cycles or less, the motors were successful on all usual voltages. 
Pointing out the advantages of single-phase motors as compared 
with p.c. and polyphase motors for traction, the author again pre- 
ferred the repulsion-induction type to its rivals, as high voltage 
could be applied to the stator without step-down transformers, 
while the power factor was high, and the motor vosscssed a powerful 
starting torque, with a wide range of speed. He then proceedcd to 
describe the Winter-Eichberg motor, which he regarded as the 
most promising of all types for traction. 


Institution of Electrical Engineers (Birmingham 
Local Section). 


On Wednesday last Prof. G. Kapp delivered his inaugural address 
as chairman, taking up the question of technical education. This 
question had been debated in the Press, the committee room, and 
on the platform for many years, and yet no agreement had been 
reached. The reason was obvious; the conditions of the various 
technical trades were so different that no general formula would 
suit them all. Even in one particular branch (say engineering 
manufacture) there was great diversity of opinion. He would only 
discuss the best method for that particular district and university. 

The inspection of the laboratories would show them how far 
they had been able to go in a practical way to meet the require- 
ments of the industry for men, and how, on the other hand, the 
district had rendered them valuable assistance. 

It was important that students should become acquainted with 
the latest type of plant supplied by leading manufacturers as it came 
on the market, for the student of the present time must in the 
natural ordet of things become either the designer, the user, or the 
buyer of plant at some future time. To meet this difficulty, Mr. 
Chamberlain had suggested that the manufacturers in the district 
should be asked to lend machines and other apparatus of their 
latest type from time to time. This suggestion had met with a 
generous response. In this manner the firms were working hand 
in hand with them, and were materially furthering the cause of 
technical education. He wished, however, to enlist their help in 
yet another direction, namely, in the training of the men in a «till 
more direct way. He sugyested that firms should allow students to 
work in the shop during vacation time, no premium being required 
nor pay given. There was nothing new in this suggestion; it was, 
in fact, well known under the term sandwich system,” and was in 
use ia various institutions both in Scotland and in England. 

The most formidable obstacle in the way of the more general 
introduction of the "sandwich system ” was the premium pupil 
system,” brought down from the good old times when technical 
iustruction could not be acquired in any other way. 

Under modern conditions the premium pupil system must on the 
whole fail to produce really efficient engineers, and it was this 


failure of an old system which had led to the establishment of 


technical universities and colleges. 

On the question of workshop courses opinions were divided. 
Such courses alone were not sufficient to supply the practical side 
of technical education. In addition to the general idea of the 
handicraft which tie student could get by attending the workshop 


courses at the university, he required some experience in shop 


routine which the university could not give him. 


By alternating scientific and practical tuition, each would be 
more effective than where they were separated by a long period. 
If a graduate had to work for two years in the shop after he had 
completely finished his studies, he was in danger of forgetting 
much of his science. If, on the other hand, the student could 
devote himself entirely during three or four months in the summer 
to shop work, and need not open a book during all this time, he 
would certainly do his shop work well, and he would come back to 
his studies mentally refreshed. Having seen something of practical 
work, he would be in a better position for profiting by scientific 
instruction. 

The suggestion which he put before the leaders of the electrical 
industry 10 that district was that they should assist in the task of 
educating efficient engineers by giving facilities for work in the 
vacations ; these facilities to be offered to students who had during 
the season's work shown that they would profit by them and were, 
in fact, worthy of the privilege. As a general rule, each student 
would, year after year, go back to the same firm, and thus go 
through various departments, There might, perhaps, be a finishing 
term of six months after the fourth year, when the man would get 
а nominal salary, but these were details which would have to be 
arranged according to the particular circumstances in each case. 
The advantage of the sandwich system to the student was obvious; 
but it also had advantages for the firm. First and foremost, the 
advantage which the industry as a whole must derive from the 
better practical training of the rising generation; then the 
advantage to each particular firm. The firm would have an oppor- 
tunity of watching the men and seeing how they shaped. If they 
should at any future time require to replenish their staff, they 
would not have to take a stranger by advertisement, but they would 
have the pick of the best men out of a group they had themselves 
helped to train. А | 

Finally, there was the advantage to the university itself. In all 
such establishments there was a natural tendency to lay more stress 
on the purely scientific as distinguished from the purely practical 
side of the work, so that in course of time, if no corrective influence 
from outside were applied, the latter must suffer. In the sandwich 
system they had such a corrective influence; the students them- 
selves would supply it. 

There were other places in the kingdom where the system was 
at work. In America it was fairly general, and it had also been 
introduced in our colonies—notably in New Zealand—with 
beneficial resulte. 


The Faraday Soclety. 


. Tue Faraday Society opened the autumn session on Tuesday, 


October 29th, when some interesting new developments of alumino- 
thermic or "thermitic" (to coin a new word) reductions formed 
the principal topic of discussion. í 

Before the meeting, Мв. N. T. WILSMORBR, M.Sc., who was in the 
chair, was able to e the gratifying announcement that Sir Oliver 
Lodge had accepted the invitation of the Council to succeed the 
late. Sir William Perkin as President of the Society. The presi- 
dential address will probably be delivered early in the New Year. 

The first of the two “thermitic ” papers down for reading was by 
Mr. F. E. Weston and H. R. Ellie, and dealt with the reduction by 
aluminium powder of boric anhydride and silica, as there appeared 
to be some doubt as to the conditions—if at all—under which these 
reductions took place. The authors’ experiments, some of which 
were repeated, accompanied by brilliant pyrotechnics, on a small 
crucible scale at the meeting, established the fact that a most 
important determining feature of these and similar reductions is 
the state of division of the ingredients used. Thus, mixtures in 
molecular proportions of the finest aluminium powder, and powdered 
boric anhydride (В,О.) that will pass through a 14,400 mesh, react 
at once in the cold on starting the usual magnesium and barium 
peroxide fuse. On the otber hand, if coarser В.О. is used (3,600 
mesh), а temperature of 300? C. is necessary to sustain the action. 
Advantage has been taken of this fact by a German inventor to 
regulate the speed of the ordinary ‘‘thermit " reaction by gradating 
the size of the grains used. No less important a condition is the 
relative proportion of the ingredients present. If, instead of mole- 
cular proportions, the mixture Al, + 2 В,О, be used, the heat 
of a muffle furnace is necessary to start the reaction, no matter 
how finely powdered be the latter salt. A number of interesting 
experiments were made to determine the nature of the products 
resulting from tbese reactions, and to try and isolate the boron 
formed. Unfortunately, borides of aluminium, as well as boron, 
are produced, and these, together with the insoluble alumina slag, 
Alg Os, rendee it extremely difficult to isolate such boron as is 
formed in the free state. What Messrs. Weston and Ellis were 
particularly desirous of makiog was boron trichloride, and they 
enter fully in the paper into the chemistry of the formation of 
this secondary product, as well as into the somewhat delicate 
analytical problems involved in determining the exact products of 
the reactions. 

The reduction of silica by means of aluminium, follows similar 
lines to the reduction of boron anhydride. The finer the variety of 
silica used, the more rapid and energetic was the reaction, 
precipitated silica being more easily reduced than kieselguhr, end 
this more easily than silver sand. With the former two again, the 
action took place in the cold (on applying the usual fuse), when the 
mixture had the composition 3 Si O2 + 8 Al, but when only half 
this quantity of aluminium was present (3 Si О, + 4 Al), a dull 
red heat was necessary. It was suggested that the excess of 
aluminium (or boron) in the richer mixture burnt in the air, com- 
bining both with oxygen and nitrogen, and that this separate 
reaction supplies much of the necessary heat, and thus causes the 
reduction to start at lower temperatures than when excess of the 
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oxides is present. It is possible that this is the case at the start of 
the action, but it is doubtful whether any burning of the metal 
takes place in a thermit reaction once the action has started, because 
the air may be excluded without noticeable effect. 

The paper and experiments of Dr. F. M. Perkin and Mr. L. 
Platt dealt with the substitution of calcium hydride and of calcium, 
now a commercial product, for aluminium in the thermit re- 
action. Among the oxides successfully treated on mere ignition, 
and reduced to metallic form, were copper oxide, pyrolusite, 
haematite, and tin stone; in other cases, zinc, lead and antimony, 
the reduction was not satisfactory. Borax and boric oxide and 
silica require the heat of a muffle to start the reaction. 

In view of the tungsten lamp, the reduction of wolframite by 
means of metallic calcium is of special interest and possible im- 
portance. The actions proceed spontaneously and vigorously, and 
as the slag of calcium oxide formed is, therefore, melted—a prime 
condition for the successful application of the ''thermit" process 
for preparing metals—the tungsten is obtained in hard reguline 
form. Another very interesting reduction is that of strontium 
chloride by means of calcium, which, curiously, does not replace 
strontium from solution in the cold. SrCla + 2 Ca is the best 
mixture to use. Although the authors have not yet succeeded in 
getting the strontium in a pure form, this method of reduction is 
well worthy of note, considering the difficulties in the way of 
preparing that metal by the electrolysis of the fused chloride. It 
is, indeed, questioned by some whether strontium ever has been 
really isolated in any quantities. It is noteworthy that, although 
strontium is electro-positive to calcium in solution at ordinary 
temperatures, it is yet replaced by the latter at high temperatures. 

The by-products of many of these thermit“ reductions are likely 
to become of considerable industrial interest. Already many of 
these slags are being used for making crucibles that are in a high 
degree acid-resisting and fire-resisting. 

Electrolysis in Liquefied (/ases.—4A preliminary communication on 
an important series of researches now being carried out by Dr. 
Bertram Steele, of Melbourne University, on the electrolysis of 
salts in liquefied gases, dealt with the case of potassium iodide 
dissolved in sulphur dioxide. From the fact that on some metallic 
cathodes potassium sulphite with an admixture of sulphur was 
deposited, Dr. Steele infers the existence of free sulphurcations in 
these solutions, a somewhat startling suggestion not, in the opinion 
of several speakers, warranted by the facts, which secondary 
chemical reactions would equally well explain. Unnecessary hypo- 
thesis is one of the familiar rocks on which the extreme ionic theory 
is often apt to split. 


The Production of High Frequency Oscillations. 


Мв. WILLIAM DUDDELL, F. R. S., the new president of the RokNTGEN 
Society, delivered his address from the chair before that body on 
November 7th. His subject was High Frequency Oscillations and 
the Various Methods of Producing Them.” He dealt in turn with 
the spark-gap method and with the arc method with a direct-current 
supply.. In the latterthe high frequency oscillations were produced 
from an iare burning between solid carbons, the condenser over- 
charging itself and under-charging itself successively. The currents 
obtained by this method had a frequency of 20,000 or 30,000, which 
was not sufficient for most high frequency apparatus, but if the arc 
were put in a vapour of hydrogen or coal gas, the oscillations would 
take place with very much higher frequency, even when a large cur- 
rent was passed through the arc. The fundamental difference 
between the oscillations obtained by the two methods was that in 
the spark method there were groups of oscillations with periods of 
. rest between them, and in the atc method the oscillations went on 
practically continuously. Mr. Duddell confessed himself ignorant 
as to the medical effect of tbese continuous oscillations. The 
burning they produced on the skin might be serious, and on the 
other hand, they might be of advantage for local heating purposes. 
The arc method was not suitable for obtaining very high 
frequency oscillations—z.e., frequencies of more than a million. 
The practical range of frequencies with the spark method was very 
wide indeed. Mr. Duddell also referred to the method of pro- 
ducing high frequency by means of the rotating aluminium disk. 
The disk when rotated acquired on its surface a film of oxide, and 
high-frequency oscillations were set up ia the circuit. He found 
this method to be not at all continuous but very intermittent, and he 
had not been able to obtain very large powers out of it. Speaking 
of unstable conductors, in whioh an increase of current was accom- 
panied by a decrease of potential difference, Mr. Duddell mentioned 
the Nernst lamp filament, and said that he had been quite unable 
to obtain any high-frequency oscillatory current out of it at all, but 
‘he saw by the German Press that some Continental workers claimed 
to have done so. In conclusion, Mr. Duddell appealed to medical 
men to say what voltages and currents they really required. 
Hitherto the physicist and the medical man had been working in 
the dark, because neither knew what the other wanted 

Pror. SiLvANUS THOMPSON, in proposing a vote of thanks, 
endorsed the appeal to the medical fraternity. 

Dr. DEANB BuToHER said that the better plan would be for the 
physicists to endeavour to produce as many varieties of electrical 
frequency as possible, and then the medical men themselves would 
choose out those which were more or less suitable for their special 


purposes. 


Physical Society. 


AT the meeting held on November 8th, 1907, Dr. C. Chree, F.R.S., 
vice-president, in the chair, Ов. FLEMING, in opening the discus- 
sion on Mr. Campbell's paper On the Use of Variable Mutual 
nductances,” asked the author how his method compared in 


accuracy with the Carey Foster method, using a commutator to add 
up the impulses. He had frequently measured mutual inductance 
by determining the self-inductances of the primary and secondary 
joined in series, with the windings first helping each other and 
then opposing each other. He asked if the author's methods were 
applicable when dealing with the high frequencies used in wireless 
telegraphy. 

Мв. A. RussELL agreed with the author in thinking that mutual 
inductance was sometimes easier to calculate and easier to measure 
than self-inductance. The variable mutual inductance standard 
shown was very compact, and would be a great acquisition to a 
physical laboratory. In calculating self-inductance, the variable 
current density over the cross-section of the wire sometimes 
brought in serious difficulties. The measurement of self- induetance 
in these cases might possibly be made by Mr. Campbell's method, 
but the limitations introduced into his formule by the assump- 
tion that the back E. x.. was proportional to the rate at which the 
total current was changing would have to be considered. 

Mn. CAMPBELL, in reply to Dr. Fleming, said the methods of 
measuring mutual inductance descrihed in the paper were more 
convenient and direct-readine than that of Carey Foster, although 
they were not 80 absolute. They were of higher accuracy than the 
differeuce-method, in which the primary and secondary were put 
in series and their combined self-inductance measured both with 
the windings helping and opposing. In reply to Dr. Fleming and 
Mr. Russell, the methods of measurement described were not. 
intended, in general, for use with high frequencies of the order of 
those used in wave telegraphy, where resonance methods appear to 
be the only ones available. Mr. Campbell mentioned that the cor- 
rection for the small inductance of the rheostat in method (b? 
could be got rid of by making the rheostat of constant inductance, 
this being attained by running a manganin and a copper wire side 
by side with a travelling contact across them, the current entering 
by the copper at one end and leaving by the manganin at the 
other. 

A paper “On a Freehand Graphic way of Determining Stream 
Surfaces and Equipotentials " was read by Мв. L. F. RICHARDSON. 

A paper by DB. J. Morrow, “On the Lateral Vibration of Bars 
supported at Two Points with One End Overhanging," was read by 
the Secretary. 


Comparative Performance of Steam and Electric 
| Locomotives. d 


By ALBERT H. ARMSTRONG. 


‘(Abstract of paper read before the AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS, New York, on November 8th, 1907.) 


BEFORE considering the electric locomotive, much the simpler o 

the two, it is advisable to determine the general characteristics and 

limitations of the steam locomotive viewed from the standpoint of 

the electrical engineer, in order that the scope of the problem may 

be thoroughly understood and the lines of contrast be sharply 
wn. 

Without considering the reasons governing the introduction of the 
electric locomotives at termini and in tunnels, we find in a com- 
parison of the characteristics of the steam and electric locomotives 
a contrast so marked that it shows not only the superiority of the 
electric locomotive for general railway conditions, but it also 
suggests changes of a fundamental nature in present methods of 
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Fic. 2.—TYPICAL CHARACTER- 
ISTICS OF STEAM AND ELEC- 
TRIC LOCOMOTIVES. 


Fig. 1.—Typicat Steam Loco- 
MOTIVE CHABACTERISTIC 
(SIMPLE). 


operation now necessary with steam locomotives. And these 
benefits to be secured not only occur in the operation of passeoger 
trains, but are felt to an even greater degree in the haulage of the 
heaviest freight trains, a field supposedly the exclusive domain of 
the steam locomotive. 

In general, the electric locomotive must compete with the com- 
pound steam locomotive on level divisions and the simple engine 
on heavy grade divisions, although the Mallet compound haa lately 
been introduced with some success in this latter class of work. 

The general shape of the steam locomotive characteristic is given 
in fig. 1, which shows the relation between the speed and tractive 
effort of a simple consolidation locomotive designed for heavy 
freight service. Owing to clearances it is seldom that a locomotive 
can work at more than 90 per cent. of the theoretical full stroke, 
and hence the maximum tractive effort at starting with lever in 
the corner will not he much greater than 88 per cent. of the 
theoretical tractive effort available with gauge pressure in the 
cylinders. An inspection of fig. 1 shows that the steam locomotive 
is limited as to maximum tractive effort by its engine design, and 
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limited as to the speed at which this tractive effort is available by 
the capacity of the boiler to supply steam. Thus, assuming that 
the locomotive will give 88 per cent. of its theoretical tractive 
effort when starting, it is capable of providing but 80 per cent. 
tractive effort at a speed of 10:6 miles per hour (with the constants 
of the particular locomotive chosen for illustration) at which the 
boiler is giving its full output. Hence higher speeds can only be 
reached with a lesser cut-off and a consequent reduction in mean 
effective pressure and tractive effort. Locomotive engines ara 
generally designed to give their maximum tractive effort at 90 per 
cent. theoretical cut-off at a point corresponding to a coefficient of 
adhesion of approximately 22 per cent. of the weight upon the 
drivers; that is, at about slippiag point of steam locomotives with 
good: rail conditions. It is immediately evident, therefore, that 
the tonnage rating of the locomotive on ruling grade mus: be so 
proportioned that the maximum tractive effort called for will be 
less than the available tractive effort of the locomotive in order to 
provide a small percentage, say, 10 or 15 per cent., for possible 
starting under maximum grade and load conditions. In other 
words, 8s the steam locomotive is designed so that the maximum 
tractive effort is delivered at & point not greater than 22 per cent. 
of the weight upon the drivers, it is not possible to take advantage 
of possible abnormally good rail conditions (either natural or made 
abnormal by the use of sand) as the engine iteelf will fail to deliver 
any excess tractive effort thus made available with increas:d co- 
efficient of adhesion. 

On the otber hand, the tra tive effort of the electric locomotive 
is limited 'only by the adhesion between driving wheels and rail, 
and sside from some 15 per cent. greater adhesion possible with 
the uniform tractive effort provided by the electric locomotive, 
it is possible with this type of motive power to take momentary 
advantage of abnormally good rail conditions or to derive full 
benefit from the use of sand; indeed, tests have been taken with 
ele trie locomotives showing as high as 35 per cent. coefficient 
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SPEED IN MILES PER HOUR 
Fic. 3.— STEAM AND ELEOTRIC LOCOMOTIVE CHARACTERISTICS. 


of adhesion between driving wheels and rails. This point is 
emphasised as with the greater tractive effort of the electric loco- 
motive it becomes possible to give it a higher tonnage rating for 
the same weight upon the drivers than would be possible with 
steam locomotives operating over the same track profile. 

Fig.2 has been prepared contrasting the characteristics of the 
steam locomotive and -the direct-current gearless, alternating- 
current single-phase geared, and alternating-current three-phase 
geared electric locomotives. As all types of motive power share in 
common the fact of a certain critical speed beyond which full 
tractive effort cannot be maintained, the curves have been prepared 
on the basis of showing the relation between percentage of maxi- 
mum tractive effort available at speeds higher than the critical 
вре зӣ, ordinates baing tractive effort and abecissas percentage of 
critical speed to running speed. 

A more familiar presentation is given in fig. 3, showing а con- 
crete ca-e of a 27 by 30 steam locomotive of the simple type 
equipped with 57-in. drivers, contrasted with both an alternating- 
curreut geared and a direct-current gearless electric locomotive 
designed for the same tractive effort both maximum and running, 
but for a higher epecd. The contrast of these different speed 
characteristics brings out sharply the small speed variation with 
different trative efforts delivered by the electric locomotives, this 
small variation bsing even more marked in the case of the direct- 
current gearless than in the case of the alternating-current geared 
motor working at a lower iron saturation and thus affording a more 
sloping speed characteristic, 


The steam locomotive chosen is typical of those in general use 
upon our mountain-grade divisions, the tonnage rating in operation 
of this particular locomotive being such as to call for a tractive 
effort of 25,600 lb. on average grade and 33,200 1b. on the maximum 
ruling grade occurring on a certain engine division, thus leaving a 
margin of 6,300 lb. above the demands of maximum tonnage on 
maximum ruling grade for starting the train from rest. 

The maximum speed available at the different tractive efforts 
is a matter of boiler capacity, condition of boiler, quality of coal, 
and efficiency of fireman. The first of these factors, the boiler 
capacity, can be controlled by properly proportioning the design 
of the boiler to engine capacity, but there are three other factors 
which the locomotive manufacturer cannot control,and two of these 
factors constitute sufficient cause to warrant a considerable reduc- 
tion in the theoretical rated capacity of the boiler. Thus, referring 
to fig. 1, sach a locomotive in prime condition carefully fired with 
the best coal (spproximating 14,000 в.т.н.с.) should be able to 
deliver full tractive effort at 10:6 miles per hour, but in practice it 
has been found that the average condition of boilers and the average 
firing provided by the none too conscientious or diligent fireman, 
cuts the sustained boiler output down to not much greater than 
75 per cent. of its output under what mu:t be considered excep- 
tional or momentary conditions. 

The “critical speed” of the locomotive is 7°93 miles per hour 
when working at 75 per cent. of full attainable boiler capacity, and 
the coal consumed under such circumstances will be 4,360 lb. per 
hour, corresponding to 1°28 lb. of coal burned per square foot of 
heating surface, at which rate we would expect an evaporation of 
approximately 7 lb. of water per pound of coal. C. 

What might be termed the “ performance capacity " of a steam 
locomotive may be worked out from the speed and tractive effort 
characteristics given in fig. 3, using as a basis the 1,000 ton-miles 
trailing load moved per hour оп a level or any gradient selected. 
The prevalence of 22 per cent. ruling grade on many of our western 
roads perhaps justifies the selection of that figure for demonstration 
purposes; and the coal consumed, crew wages, and maintenance 
charges may all be worked out from the basis of continuous operation 
per 1,000 ton-milestrailing load on 2:2 per cent. grade, these results 
being shown in fig. 4. 

Having broadly outlined the performance characteristics of the 
simple consolidation engine frequently met with in heavy grade 
operation, it becomes necessary so to proportion the constants of 
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the electric locomotive, assumed to replace it, as to gain the 
greateat benefit from the different inherent characteristics of the 
latter type of motive po ver. 


Referring to fig. 2, it is evident that, with the small speed variation 


of the electric locomotive, and due to tbe fact that its motive power 
is separate from its unlimited source of power generation, it is 
possible to consider radical changes in the method of moving freight, 
more especially on mountain - grade divisions. It has become a 
partly accepted fact that the electric locomotive characteristic 


should be so proportioned as to enable it to operate trains at a high. 


rate of speed on level track and at a much slower speed on grades, 
in fact, conforming with present steam practice in this respeot. 
The writer would again point out that steam railroading to-day is 
in reality steam locomotive practice in that the speed possibilities 
of different track divisions are restricted to a large extent by the 
limitations of the steam locomotive. In other words, the only 
reason why it is common practice to run at very low speeds on 
mountain-grade divisions instead of continuing the high speeds in 
vogue оп more level portions is because a steam locomotive cannot 
be built powerful enough to supply the heavy tractive effort required 
at avy higher speeds than those now in vogue. 

Except for the fact tbat curves are usually of shorter radius on 
heavy grades than on levels, there is no reason for the slower speed 
of trains, provided a type of motive power is available that is 
capable of supplying great draw-bar pulls at high speeds. It is just 
this characteristic which the electric locomotive possesses to an 
almost unlimited extent, and such locomotives can be built which 
are even more powerful and operate at higher speed than can be 
utilised at present. | 

The electric locomotive may be equipped with motors of several 
different types, each having characteristics best qualifying it for 
certain classes of work. As the direst current gearless motor can 
be built in the largost sizes, is the best understood, and is in 
successful operation upon a very important division of one of the 
largest steam roads, it is here chosen as the equipment of a typical 
electric locomotive. | 

The large output, 480 Н.Р, for one hour and 400 Н.р. con- 
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tinuously, shown in fig. 5, illustrates what can be accomplished with 
this type of motor. The output of the complete locomotive is 
dependent upon the number of motors permitted with the con- 
struction adopted. Thus, such a four-motor equipment ів capable 
of delivering a tractive effort of 56,800 lb. at a speed of 23 miles 
per hour approximately (depending upon the voltage) while the 
efficiency of conversion at this output would be 87 per cent., rising 
to a maximum of 93 per cent. at higher speeds and lower tractive 
effort. Another form of construction, say one similar to that em- 
ployed in the largest Mallet compound, would permit the use of 
two four-axle articulated trucks, providing an equipment of eight 
motors and an output of 113,600 lb. at a speed of 23 miles per 
hour. 

The same motors could readily be rewound to give the same 
tractive effort at considerably increased speeds if desired, without 
materially increasing the internal losses of conversion. Bearing 
fully in mind the fact that a single operator has this enormous 
energy under perfect control, and that such a locomotive could 
. do the work of two or more Mallet compounds and several loco- 
motives of the simple Consolidation type, it becomes evident 
that in the electric locomotive there are tremendous possibilities 
of improving present methods of railway operation as now con- 
ducted with the steam locomotive. Carrying the thought a step 
further and appreciating that several such electric locomotive 
units may be operated in a group forming a combined unit, it 
becomes evident that in the electric locomotive we have a type 
of motive power capable of furnishing any output in tractive 
effort and speed that present or future operating conditions may 
demand. 

( To be concluded.) 


LEGAL. 


AN ELECTRIC SHOCK CLAIM. 


A COMPENSATION case arising out of an electric shock, in which 
the respondents were tbe Littleton Colliery Co., Chatsworth, was 
heard at Walsall County Court on Wednesday last week, when Mr. 
H. H. Jackson, solicitor, made an application on behalf of 
W m. George Edwards, whose son, W. H. Edwards, was employed as 
a motor boy on September 11th, and was killed by an electric shock. 
It had been agreed between the parties that £25 be paid as com- 
pensation, and that amount had' been duly paid into Court. Mr. 
Jackson’s application was that an order should be made by the 
judge that the money be paid out of Court to the boy's father. His 
Honour said he must be satistied that there were no other 
dependents. Mr. Jackson pointed out that the youth was 16 years 
of age, and had lived at home, so that under these circumstances 
there could be no other dependents. The father went iato the 
witness-box, and stated that the boy had lived at home and handed 
his earnings to his mother, and that he (applicant) was quite willing 
to accept £25 in settlement. His Honour accordingly made 
an order that the money paid into Court should be handed over to 
the father. 


LIFT ACCIDENT CLAIM. 


In the City of London Court on Monday, a greaser named Wood- 
ward sued his employers, the Underground Railways Co. of London, 
Ltd., under the Employers' Liability Act, for £200 damages for 

:injuries sustained six months ago while employed at the Euston 
Station of the Charing Cross and Hampstead Railway. Не was at 
work on a lift gate when, it is alleged, owing to a defective limit 
switch, the lift went too high and plaintiff was caught between the 
lift and a girder, and was so injured that he had since been unable 
to work. According to a report in the Times, evidence was given 
on behalf of the Otis Elevator Co. to show that plaintiff stood in & 
dangerous place, and that they had supplied 194 similar lifts for 
this and other tube railways in London. Plaintiff was awarded 
£50 damages. 


BELLAMY v. WAKEFIELD AND District Liaut RaiLwav Co. 


In the Chancery Division of the High Courts of Justice on Friday, 
November 15th, before Mr. Justice Joyce, thig case was mentioned, 
Mr. Younger, K.C., stating that, although a definite agreement 
зай not yet been come to, he hoped the action would be settled in 
another fortnight. The question, he said, was one asto the amount 
of damages. 


Brookig-Pett Аво Lamp, Lo. 


Мв. Јовттов PARKER on Tuesday heard the petition of Messrs. 
Gent & Co., Ltd., for a compulsory order for the winding-up of 


the Brockie-Pell Arc Lamp, Ltd., or in the alternative for a super- 
vision order, 


Mn. CLAYTON, for the petitioners, said the petition had stood 


over several times pending negotiations, and now they had arrived 
at terms, if his Lordship would sanction them. The petition was 
after a voluntary winding-up, and the chief ground of prejadice 
alleged was that shortly before the winding-up debentures for 
£6,000 were issued by the company to two of their directors 
to secure а liability which they had incurred on behalf of the 


company by a guarantee to the bank, and these directora had been 
appointed receivers and also voluntary liquidators in the winding. 
up. Thoirnameg were Henry Warner and Duncan Watson. It had 
now been arranged, subject to the approval of the Court and with | 
the consent of these two directors, that a supervision order should 
be made, that Henry M'Clellen, who represented unsecured 
creditors, should be appointed an additional liquidator, and that 
Messrs, Warner and Watson should release the debentures so issued 
to them—they held other debentures which were not attached— 
without prejudice to their claim to rank as unsecured creditors, and 
that the costs of the petition should be paid out of the assets. 

His Lorpsurp observed that it was an exceptional case, but the 
settlement seemed reasonable, and he made the order accordingly. 


HARMAN v. SHOREDITCH Borovan COUNCIL. 


Ox Wednesday, November 13th, before Mr. Justice Darling and a 
special jury, an action was brought by Thomas Samuel Harman 
against the Shoreditch Borough Council to recover damages for the 
loss that plaintiff alleged he had sustained on August 18th last by a 
fire, stated to be caused by an electric motor. Defendants denied 
breach of contract and negligence. 

Мв. Ег,рох Bankes, K. C., for the plaintiff, said the action was 
brought to recover damages for loss sustained by the plaintiff by 
fire. He thought probably the real question was whether the 
jury were satisfied that the fire occurred as the result of negligence 
on the part of the Shoreditch Corporation in supplying an electric 
motor for the purpose of working а chaff-cutter on plaintiff's 
premises. For some three years prior to the date of this fire, chaff- 
cutting had been done by means of an electric motor. In 1905 the 
Shoreditch Corporation were suppliers of electricity within their 
district, and being desirous of supplying at a higher voltage, they 
applied to the London County Council for permission to do so. 
Permission was granted, and the voltage was altered accordingly. 
Defendants applied to the plaintiff asking for leave to take away 
their existing motor and supply them with a temporary one. The 
motor was taken away on August 14th, and plaintiff's case was that 
the temporary motor was absolutely unfit for the purpose for 
which it was used, and was a source of danger so long as it was 
working. It appeared that the motor had been used for the 
same purpose on the premises of a Mr. Fairweather. While it was 
there Mr. Fairweather was constantly complaining. The motor 
was always getting so hot that it was obviously a source of danger, 
and had to be stopped until it cooled. Although the Corporation 
officials knew this, somehow or other it came to be supplied 
to the plaintiff. An iron pulley was substituted for a wooden 
one, but it was always getting hot, and according to plaintiff's 
evidence, there was no doubt that the fire broke out in the end of 
the premises in which the motor was placed; their case was 
that the motor caused the fire, and if the electric motor caused the 
fire it would not be disputed that the defendants would be liable 
for a considerable amount. The action was brought partly in the 
interests of Mr. Harman and partly in the interests of an insurance 
company. The case for the plaintiff was that the motor was 
absolutely unfit for the purpose for which it was placed in the 
premises, because it would not work without getting overheated, 
and because it was not the proper sort of electric motor to place 
in premises like the plaintiff's. 

Mr. Henry Francis JOEL, an electrical engineer, said that, in his 
opinion, the motor was built to run at 100 volts, and it was run at 
150 volts. It was a low-voltage motor. 

In reply to his Log DSHIT, WitsEss said that if a proper motor 
were put in, it would not be necessary to keep a pail of water near 
it. Witness added that the fact of the belt catching on the beam 
would cause the motor to vibrate. 

Mr. JOHN RoBERT FAIRWEATHER gave evidence as to the motor 
having been placed on his premises. It worked unsatisfactorily. 
It sparked very much and was over-heated, and they always had to 
stop it so that it might cool down. They worked the motor at 150 
volts. He complained to the Council about the switch handle, and 
the Council told him to tie it over. 

For the defence it was stated that the electric motor did not 
cause the fire; it was also suggested that the fire was caused by 
people smoking. 

In reply to his LogDSHIP, one witness said he might have set fire 
to the place by smoking a cigarette. Another witness said it was 
absolutely impossible that the electric motor could have caused the 
fire. It was also impossible that the motor could have taken fire 
without a smell. 

The hearing was continued on the following day, when Мв. JOEL, 
electrical engineer, was called to state that he was the maker of the 
electric motor. He added that if the current exceeded the safe 
limit, the switch would fly back. 

This concluded the evidence, and his LogpsHrP, in summing up, 
said that unless the jury were satisfied that the motor caused the 
fire, they would have to find a verdict for the defendants. 

The jury found for the plaintiff, and his LonpsHrP gave judg- 
ment in accordance with the findings for £2,250. 


Condensing Plant.—Messrs. J. P. HALL & Sons, LTD., 
of Peterborough, have recently received several orders for con- 
densing plant, including one set for Twickenham Electricity Works, 
one set for Dartmouth Electricity Works, and one set for Finchley 
Urban District Council; they have also just recently supplied four 
large sets for delivery abroad. 
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BUSINESS NOTES. . 


Trade Statistics of Australia for 1906.— The 
following statement, showing the imports of electrical and 
other materials into Australia during 1906, is taken from the 
recently issued trade statistics. The figures for 1905 are added for 
purposes of comparison :— 


| 1905. 1906. 
Electrical Matcrials.— £ £ 
From United Kingdom ... des 138,002 179,123 
» Germany ... ET is 40,275 54,156 
„ United States... 58 22,118 19,219 
„ Italy je zb x 1,734 1,622 
„ Other countries aie 3,597 4,399 
Total ... ae 205,726 258,519 
Lamps and Lampware.— 
From United Kingdom ... iu 32,424 36,266 
» Germany ... 7 гъа 23,397 31,215 
» Sweden .. s ss 5,352 6,059 
„ United States pss 22,282 25,058 
„ Other countries ns 1,486 1,760 
Total. 84,941 100,358 
Gas and Oil Engines.— : 
From United Kingdom ... s 53,535 98,983 
„ Frane  .. bia ed 951 , 2,712 
„ Germany .. ies on 578 2,231 
„ United States n 17,997 24,079 
„ Other countries ЕЯ 307 1,950 - 
Total ..  .. 73,368 129,955 
High-speed and Turbine Engines: water and steam.— 
From United Kingdon ... 9,810 656 


„ Germany .. ie сз — 600 


» , United States 97 — 
Total ... dis 9,907 1,256 
Other Engines, crcept Portable and 
Traction Engines and Fire Engtines.— | 
From United Kingdom ... 55 65,651 52,659 
„ Germany ei 885 1,924 5,561 
„ United States sis 82,674 7,877 
„ Other countries ess 496 477 
Total ... vii 150,745 66,574 
Electrical Machinery and Apparatus.— 
From United Kingdom ... sui 117,897 117,852 
„ Belgium ars aus 1,668 2,654 
„ Germany ... sii ii 11,640 21,981 
„ Sweden T" sis 12,521 12,966 
», Switzerland ки s 6,178 1,182 
„ United States ids 61,329 52,426 
»  Othercountries ... $55 2,119 3,009 
Total ... T 213,352 212,070 
Mining Machinery.— 
From United Kingdom ... "T 44,505 31,817 
» Germany .. Я "d 10,074 19,536 
„ United States А 16,739 13,423 
» New Zealand ot us 5,882 10,305 
„ Other countries see 4 25 
Total ies 77,204 75,106 
Machinery not specified, except Printing and 
Sewing Machines (includes Boilers and Puimps).— 
From United Kingdom ... 335,549 395,192 
„ Germany .. bes zs 37,066 65,160 
» United States 149,347 154,712 
» Other countries ... Т7 8,430 13,237 
Total ... ssi 530,392 628,301 
Machine Tools.— 
From United Kingdom ... ski 38,993 56,319 
„ France  ... iss Wis 738 1,376 
» Germany ... ess ae 5,169 8,928 
„ United States А ds 39,575 58,353 
„ Other countries T 362 933 
Total ез 84,837 125,909 


Wire: Iron and Stecl.— 


From United Kingdom ... 31,077 40,578 
» Germany .. x 161,967 325,146 
„ United States ses 131,615 149,699 
„ Other countries T: 2,805 4,743 
Total ... i 327,464 520,166 

IWire, other : except barbed wire.— 
From United Kingdom ... к 27,304 25,558 
» Germany ... a ead 13,855 10,206 
„ United States е 15,759 10,543 
„ Other countries sss 471 885 
Total ... А 57,389 47,192 

Rails, and parts therefor.— 

From United Kingdon ... ta 111,344 132,622 
» Belgium .. sae m 19,354 95,939 
„ Germany "- е 21,164 36,575 
„ United States sae 53,163 75,144 
» Other countries ; 1,066 255 
Total ... .. A 206,091 340,435 


Trade with East India.—The review of the trade of 
India in 1906-7, which has just been issued as & Parliamentary 
paper does not contain much information of interest to the elec- 
trical engineering trade. It refers to the year ended with March 
31st, 1907, and shows that the imports of machinery again increased 
during the 12 months, they forming 25°59 per cent. of the total 
value of imported metals and manufactures thereof. 'The expansion 
in the use of machinery is becoming more general in regard to all 
classes, as, in addition to Bengal and Bombay, otherlprovinces have 
made progress in their purchases from abroad. The totals of the 
various classes of machinery imported into India in the past two 
years have been (in thousands of rupees) as follows :— 


1906-7. 1905-6. 
Textile machinery .. i 2,27,45 2,48,98 
Steam engines and parts ... 1,31,13 1,00,33 
Electrical ... sae i ; 97,04 23,78 
Mining se ga ibi i 6,21 7,46 
Other descriptions... К 1,88,05 1.12, 00 


It will be observed that a considerable augmentation took place 
in steam engines and electrical e The imports of iron 
and steel into India also experienced a large increase, the British 
share rising by over 18 per cent. in quantity, and 16 per cent. in 
value, as compared with 1905-6, whereas a large retrogression took 
place in the tonnage and value of the imports from both Germany 


and Belgium. On the export side of the account, it is stated that 
electrical developments have led to an intensified demand for 


Indian mica, the exports of which advanced by 59°75 per cent., as 
compared with the year 1905-6. The price of lac has risen con- 
tinuously in recent years as a consequence of the activity in the 
electrical industry, and the greater demand for high-class varnishes. 
India is the main source of supply, and there appears to be some 
reason, the report submits, to believe that the high level of prices 
has induced reckless gathering prejudicial to succeeding crops. 
The value of the exports of caoutchouc, which increased by 163 per 
cent. in 1904-5, and by 40°6 per cent. in 1905-6, declined by 12°76 
per cent. in the past financial year. As to the apportionment of 
the foreign trade of India, the review shows that the United 


Kingdom participated to the extent of 66:8 per cent. in the value : 


of the aggregate imports in 1906-7, as contrasted with 66°7 per cent. 
in the preceding year. Germany ranked second with 5˙3 per cent. 
and 4'2 per cent., and Belgium third with 4 per cent. and 43 per 
cent. in the same years respectively. The share of the United 
Kingdom in the total exports from India in 1906-7 amounted to 
26:9: per cent. of the value, as compared with 25'3 per cent. in 
1905-6, and 27:5 per cent. in 1904-5. Germany occupied the second 
position last year with 11 per cent., as against 8'O per cent., and 
9:2 per cent. in 1905-6 and 1904-5 respectively, whilst China was 
third with 10:9 per cent., as contrasted with 13:5 per cent., and 
12:6 per cent. in the two preceding years respectively. 


Consular Notes. — Reporting recently on the Coal 
Mining Industry of Belgium, the British Consul-General af 
Antwerp states that the haulage machinery in the Belgian mines 
is operated for the most part by steam power. Some of the mines 
of the country have adopted electricity as the sole motive power 
for extraction, pumping and ventilation, and what are regarded as 
successful &nd economical results have been obtained, 


Government Orders Placed Abroad.—The present 
Government has made a notewortby beginning in the placing of 
orders abroad, judging from the official return which has been 
issued in relation to the contracts entered into by various depart- 
ments with foreign firms or with contractors or agents who procure 
the articles from other countries. The return refers to the financial 
year ended March 31st, 1907, and shows that the total expenditure 
amounted to £519,228. On looking back to the return for the pre- 
ceding financial year, we find that the sum of £183,082 was expended 
on purchases from abroad, so that the increase in the past financial 
year reaches the formidable sum of £336,146. This comparison із 
not given in this particular return, and it appears to be sought to 
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disarm those who refer to the previous return by the statement 
that the figures for 1906-7 are not properly comparable with those 
of former returns. However that may be, it is satisfactory to find 
that the Post Office Department has actually expended less in 1906-7 
than in 1905-6, the totals being £56,340 and £69,988 respectively. The 


greater portion (£49,487) of the former was for telephone apparatus; . 


telegraphic apparatus absorbed £1,693, and ebonite goods £1,038, 
allother items being individually of the value of less than £1,000. 
In the case of the Admiralty the sum of £1,534 was expended on 
Delagon cells, £49 on carbon brushes, and £29 on Thomson 
meters. The War Office purchased telephones for £647, arc lamps 
and parts for £169, and a demagnetiser for £17; the Works 
(English) Department paid £468 for electric clock systems (parts), 
and the Irish Works Department spent £9 on the acquisition of 
French telephone clocks. 


Foreign Euterprise in South Africa.— The Siemens- 
ScHockert Works Co. for the West Coast of South America is the 
title of a new company which has been constituted in Berlin witha 
capital of £25,000 to market the electrical manufactures of the 
Siemens-Schuckert Works Co. and the Siemens & Halske Co. in the 
part of America in question. The company also proposes to conclude 
and carry out transactions in the electrical engineering branch, and 
to participate in all kinds of electrical undertakings and incidental 
operations. 


A Fulham Contract.—The Law and Parliamentary 
Committee of the Boroueh Council, in a report circulated on 
Monday, refer to a difficulty which bas arisen with Messrs. West- 
wood & Wright who had a contract for a condensing pipe, samp 
and river work st the generating station. The amount of the 
contract was £4,514, and it took avout a year to complete. After 
the work had been iu hand for three months, the borough electrical 
engineer found that about £1,127 worth of the work could be dis- 
peused witb, and, in accordance with his powers, struck out this part 
of the contract. The extras on the contract amounted to about 
£300. "The contractors claimed to be allowed 25 per ceat. of the 
value of the work omitted, on the ground that provision was made 
for executing the whole contract. They asked to be paid a sum of 
£306 1Cs. to cover their trade charges and profit, which they said 
would have been included in their estimate on the sections carried 
out if they had kuown that serious deductions were likely to be 
made. Tbe Committee have agreed to a settlement of the claim by 
payment of a sum of £105. 


Catalogues and Lists.— From the P. & O. STEAM 
NavicATION Co. we have received a hanging wall- sheet, giving 
dates of outward and homeward mails for 1908; alsoa list of their 
fleet. The upper half of tbe design of the sheet shows a picture in 
appropriate colouring of a P. & O. liner under full eteam. 

Tag ELECTRICAL Co., Lro., 121-125, Charing Cross Road, W. C. 
— Several new publications. One is an advance sheet from their 
forthcoming Fittings Catalogue, sbowing several lines of electric 
ligbt fittings. Tha second is a leaflet relating to, and giving prices 
of, their Aegma" metallic filament lamps, which are claimed to 
consume only 1 watt per C p., and to have a life of about 800 to 
1.000 c. P., with practically no depreciation in candle-power. They 
are equally suitable for А.С. and p.c , and can be burnt in any pori- 
-tion. The sizes made are 25 and 50 с.р. for voltages between 100 
and 130. Miniature lamps for accumulators are also supplied. 

Messrs. PLUTTE, ScHRELE & Co., 18 and 19, Queenhithe, 
London, E.C.—32 рр. bockle,, giving details of their Vita” belt- 
driven and electric air propellers and steel cased fans. Illustra- 
tions (line and half-tone) appear, and tabulated particulars of sizes, 
prices, reference numbers aad so on, are given. 

Mr. Rost. W. Pact, Newton Avenue Works, New Southgate, N. 
—A number of further sections of his new catalogue, describing 
respectively his testing keys and switches, Cohen's barretter, scales 
and lanterns for reflecting instruments, Pointer galvanometers, 
rheostate, and slide-wire bridges. 

Messrs. Siemens Ввоз. Dynamo Wonks, Ltp., York Mansion, 
Westminster, 8. W.— Four illustrated leaflets (S. D., 1 to 4) describ- 
ing their watt-hour meters and ampere-hour meters. | 

Messrs. BAOSHAWE & Co., Lro., Dunstable Works, Dunstable.— 
Leaflets relating to their vertical elevators and conveyors, and 
giving & view of the company's works in the U.S.A. 

Tas Вматт, PowER Dynamo AND Motor Co, Old Lane, Open- 
shaw, Mauchester.—Two four-page circulars describing respectively 
their alternating to direct-current motor-generator sets, and their 
small p.c. dynamos and motors. Prices, weights, and code-words 
are tabulated. 

TBE GeNeRaL ELECTRIC Co., Lro., 71, Queen Victoria Street, 
E. O.— Large and effective showcard, with the words Osram 
Lamps,” and some otaer words of interest concerning them, standing 
out plainly in white lettering on а dark green background. The 
cons mer entering the premises of a contractor or salesman, will be 
stru:k with the saving of 70 per cent. to be obtained in his current 
bill, and with the life of fully 1,000 hours without loss of candle- 
power. From the same company we have also received a copy of 
their Section “O” (eighth edition) catalogue of electro-medical 
apparatns. In this are illustrated and priced many types of port- 
able induction coils, magneto machines, electrodes, electrolysis 
apparatus, Róntgen ray apparatus and tubes, cautery apparatus, 
dental engines, batteries, бе. A third G. E. C. publication received 
this week is a price list of their Sherardised Geekoduct, and fittings 
and accessories therefor. | 

THE ELEOTRIO AND ORDNANCE AOONSSOBIES Co., Lrp., Stellite 
Works, Cheston Road, Aston, Birmingham.—44-page catalogue, 
(with an effective cover and using glazed art paper throughout) in 
which their Victor arc lamps are finely illustrated, A full account 


* 


of the special features of the lamps of the enclosed, miniature, and 
flame types is given. The “Victor” patent clutch, resistances, 
auto-cut-outs, and general accessories, are also particularised. The 
lamps are claimed to be specially free from complicated and delicate 
mechanism. 

THe URTONR Егествіс Co., Lro., Park Street, Southwark, 8.E. — 
Advance copy of price list No. 6,011 Section). It contains 12 pages 
of illustrated, tabulated, and priced information relating to their 
low-tension |switchyear, including main switches for medium and 
heavy currents for low-tension circuits, arranged both for placing 
in front and behind the switchboard panel. The“ C" type switch, 
which is fitted with magnetic blow-out, as well as auxiliary sparking 
tips, enabling the switch to be opened under full load and full 
pressurejwithout any damage to the working contacts, is described, 
and, as shown in the list, these switches are arranged for coupling 
together as single, double or triple pole. 


“ Osram " G.E.C. Lamps.—On Wednesday, 13th inst., 
for the occasion of the Conservative delegates’ reception and 
banquet to Mr. A. J. Balfour, the Town Hall, Birmingham, was 
lighted throughout with Osram lamps.  'These were installed by 
Mr. O. C. Knight, electrical contractor, Edmund Street, Birming- 
han. The improvement in the lighting was very marked. 


Marseilles Electrical Exhibition.—We are asked to 
state that intending exhibitors can have full information regarding 
tnis event on applying to M. Jauffret, 77, Fleet Street, E.C., where 
temporary offices of the Exhibition have been installed. 


For Sale.—The plant, machinery and effecta of the 
ScorrisH CvamipE Co., Lro. (in liquidation), is to be offered for 
s.le by public auction on December 18th and 19th at Leven, by 
Messrs. J. & R. Edmiston. The plant includes Willans & Robin- 
son's engines, Lancashire boilers, Mather & Platt low-pressure 
alternators, 15 electric furnaces, two large Dowson gas producers, 
&c. Some particulars appear among our advertisements to-day. 


Book  Notices.—" Fractional Pitch Windings for 
Induction Motors.” By C. A. Adams, W. K. Cabot and G. . 


Irving, jun. Reprint of paper read before the American I. E. E. on 
June 28th, 1907. 


"Indian and Eastern Engineer" Year Book, 1908. 
The Indian and Eastern Engineer Co., Ltd., 1907. 


London: 


* La Technologia delle Saldature Autogene dei Metalli.” By S. 
Ragno. Milan: Ulrico Hoepli. 1907. 
" Fortschritte der Elektrotechnik." 1906. By Dr. K. Btrecker. 


Parts 3 and 4. Berlin: Julius Springer. 1907. 
“Souvenir of the Opening of the Municipal Technical Institute, 
Belfast." The Institute. Price 1s. 


Dissolutions and Liquidations.—BritisH URALITE 
Co., Lrp.—By instruction of the Court, meetings of the prior lien 
debenture-holders, debenture-holders, and unsecured creditors, were 
to be held yesterday, November 21st, at Cannon Street Hotel, for 
the purpose of ascertaining their wishes concerning the proposal 
of a scheme for the realisation of the assets already set forth in an 
issued circular. 

PIONEER Gas, ELECTRIC LiGHT AND Power Co. or SoutH 
AFRICA, LTD.—This company is winding up voluntarily. 

N. S. ELECTRIC STOBAGE Co., LTD.—4A meeting is to be held at 
139, Queen Victoria Street, E.C., on December 16th, to hear an 
account of the winding up from the liquidator (Mr. G. Pepper). 

With reference to the notice which appeared in our issue of 
November loth concerning the liquidation of the Electrical 
Publishing Co., Ltd. (the publishers of the Electrical Magazine), we 
are asked to mention that this compauy must not be confused with 
The Electrician Printing and Publishing Co., Ltd., of Salisbury 
Court. The latter company had no connection with the company 
now in liquidation. | 

THE ALUMINIUM SyNDICATE, LTp.—Creditors must send particulars 
of their debts, &c., to Mr. D. C. Jolley, 1, London Wall Buildings, 
E.C., the liquidator, by December 19th. 


St. Petersburg Exhibition.—Dr. Paul Dvorkovitz, 
45, St. Mary Axe, E.C., the honorary English representative of the 
International Exhibition of Modern Lighting and Heating 
Appliances, to be held shortly at St. Petersburg, asks us to draw 
attention to the fact that there are now only a few weeks left in 
which English manufacturers of lighting or heating appliances can 
secure space for the Exhibition. Inasmuch as the Exhibition, 
which opens on January 28th next, is to be international in 
character, every effort has been put forth in order to induce foreign 
exhibitors to give their support. Dr. Dvorkovitz will be pleased to 
give our readers any information they may desire. The Exhibition 
will remain open for one month. 


Bankruptcy Proceedings.—ANpREW Matson, electrical 
engineer, Stockton-on-Tees.—November 30th is the last day for 
receipt of proofs for intended dividend by J. R. Stubbe, trustee, 
8, Albert Road, Middlesbrough. 


Wiring Systems.—Referring to our note in a recent 
issue under the above heading, Mr. A. G. Beaver, manager of the 
Sun ELBCTBIOAL Co., writes, saying that "there can be no doubt 
whatever, as you say, that the future lies with the ' piping system 
in which the joints are mechanically made in auch a way as shall 
preserve electrical continuity, and further, 'the whole of the 
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materials, whether cables or casing, must be able to be handled 
and erected by wiremen, I would go further than this, and say 
that the only system which will prevail in this end, is one which 
is absolutely standardised and can be erected merely with the aid 
of a blow lamp and solder, and in which, by the addition of a few 
small accessories, all the various little difficulties which arise in 
connection with wiring work can be overcome without having to 
order special boxes or to put up make-shift arrangements specially 
devised for that particular job. All of these requirements, I claim, 
are met by the Kalkos system of wiring and accessories which is 
now being placed on the market.” 
This system was described in our issue of September 27th. 


Trade Announcements.—With reference to our 
a^ticle on the Psychology of the Follow-up System ” (see ELEBO- 
treat. Review, November 8th), the Business Man's Magazine, to 

€ referre id gà containing the orizin:l ar і Ле on the subject, 
b W. а. Proct г, is published at Thanet House, 231-232, Strand, 
London, W.C. 

Messrs. Кнореѕ Motors, LTD., have appointed Mr. Brinley 
Rees, of Albert Chambers, High Street, Oardiff, as their district 
representative for South Wales. 

Мв. Е. W. RHopEs, of Ampere Works, Morley, whose works 
were totally destroyed by fire, has opened a new workshop and 
showroom at the corner of Ackroyd Street and Commercial Street, 
where he is installing an entirely new stock. 


LIGHTING and POWER NOTES. 


Aylesbury.—The B. of T. has refused to grant an 
extension of time for carrying out the E.L. order, which will now 
lapse. 


Blackpool.—The borough electrical engineer, Mr. C. 
Furness, is circularising his consumers, explaining the advantages 
to be obtained by using the Nernst lamp. The Corporation employs 
а man specially for fitting the renewals to clients’ lamps, at the 
price of burners only. The scheme has been worked out in con- 
junction with the Electrical Co., from whom fall particulars can be 
obtained. 


Brierfield (Lancs.).—At a meeting of the District 
Council last week-end, a report was presented prepared by 
the and the accountant, on electric lighting stations in 
towns of a similar size to Brierfield. On November 15th it was 
decided that a deputation should visit towns mentioned with a view 
to coming to some decision as to a scheme. 


Canada.—The engineers of the Ontario Hydro-electric 


Power Commission have completed the surveys for the main trans- 


mission lines from Niagara Falls to the municipalities in the 
. Western Power Union, and are now engaged in the survey of 
several of the branch lines. The main lines are from the Falls to 
Hamilton, from Hamilton to Toronto, from Hamilton to 
Brantford, Woodstock, Ingersol] and London, and from Hamilton 
to Guelph, Hespeller, Galt, Berlin, Stratford, St. Mary's and 
London. A loop systemis contemplated in the event of all or 
most of the municipalities definitely deciding upon the adoption of 
the power scheme. As the lines would be duplicated, a breakdown 
in the service would be an impossibility. The total length of the 
loop line will be about 400 miles. The branch lines upon which 
surveys are now proceeding are from London to St. Thomas and 
from Galt to Brantford. 


Clitheroe.— The T.C. has succeeded in securing a 
renewal of its Electric Lighting Order (1904) for a further period 
of 12 months. 


Continental Notes.—Gerrmany.—A project for the 
creation of a State monopoly in electricity is mooted by the Berlin 
correspondent of the Magdeburger Zeitung, who, as is well known, is 
in close touch with the Government. 

BPAIN.—The electricity consumers in Madrid have banded them- 
selves into a league to fight the trust which at present controls the 
private and public lighting of the city. The league, which has a 
membership of over 53,000, has taken a firm stand owing to the 
alleged high-handed action of the trust, but the officials of the 
latter refuse to give way, and have threatened to leave the city 
in darkness if their customers endeavour to enforce their demands, 
The Government has already intervened in the matter, and it is 
hoped that a satisfactory agreement may be arrived at.— Globe. 


Coventry.—The sanction of the L.G.B. has been received 
to the borrowing of the following sums in respect of the electricity 
department : £1,300 for purchase of land adjoining canal; £24,125 
for extension of works and plant; £2,225 for prospective expendi- 
ture on mains; £250 prospective expenditure on services; £400 
prospective expenditure on meters; total, £28,300. 


Dover.—The Admiralty has decided to erect a large 
electricity station for power and lighting for the Naval Harbour. 


Dundee,—Last week the arc lamps which have recently 
been erected in the Overgate were turned on for the first time. 
The old gas lamps have been discarded, and arc lamps of the 
“Oriflamme” type introduced with effects which are regarded as 
highly satisfactory, and a decided improvement on the old lights. 


. £15,527 for additional machinery, &c. 


Looking to the success which has attended the above change, and to 
the great improvoment effected in many ways, possibly the new 
Lighting Committee, which has been appointed, will see that a few 
more of the streets in the city are illuminated electrically. A sub. 
committee has been appointed, on the recommendation of Mr. 
Richardson, to negotiate for sites fortwo of the sub-stations included 
jn the new scheme. 


Haslingden.—The Corporation has agreed to consult 
Messrs. Handcock & Dykes on the question of the generation of 
electricity, after having previously decided to equip a station and 
electrical plant. "This action has been taken in deference to public 


opinion, and the sanction for the actual erection will be deferred , 


pending the expert's report being received. 


Heston and Isleworth.—At 'l'uesday's meeting of the 
U. D. C, the Electric Lighting Committee presented a report on the 
outlay up to date on the works. This showed that £53,716 has been 
spent on the works and mains and land, of which only £51,0;5 was 
provided by loans. It was resolved to apply for an additional loan 
to defray the excess. 


Horsforth.—The Electrical Distribution Co. is now 
laying mains, and it is expected that a supply of electricity will 
be started in the course of а fortnight. The Council is proposing 
to light the main streets electrically. 


Hull.—A L.G.B. inquiry was held on November 13th, 
into the application of the T.C. for a loan of £46,527 for EL. 
urposes—£31,000 for extensions for the next three years, and 
There was no opposition. 


India.—The Calcutta Gazette contains the announce- 
ment that the Lieutenant-Governor has granted a licence to Messrs. 
Hoare Miller & Co. for the supply of electrical energy to the pablic 
and for electric traction in portions of the Burdwan and Manbhum 
districts. The option of purchasing the undertaking is exerciseable 
at the end of 42 years, and thereafter at the end of each subsequent 
period of 10 years. This is the second industrial power electric 
licence granted recently in Bengal, the first being the Hooghly 
River licence from Hooghly to Budge Budge. 


Llandudno.— The Pier Co. intends to promote a Bill in 
the next session of Parliament for a provisional order which will 
include power to lay down a line of tramways, and to supply elec- 
trical energy. Ап extensive power plant has recently been pro- 
vided on the pier, and doubtless the following, among the objects 
cited, is intended to empower the company fully to exploit its 
generating plant:—'''To empower the company to gencrate, sell, 
and deal in electrical energy, and to supply the same whether for 
purposes of light or power, to any other company, corporation, or 
person.” 


London.—The North Metropolitan Electric Power Supply 
Co. has recently adopted a novel method of introducing its business 
to the public. It may be necessary to first explain that a travelling 
show, better known as Poole's Myriorama, has been visiting the 
Town Hall, Edmonton. In view of this the company promptly 
arranged for a temporary supply to be given for the cinematograph 
and the lighting of the hall, in addition to which a large electric 
sign was erected, this being the first seen in the district. In con- 
sideration of the company’s prompt action, arrangements were made 
for lantern slides to be exhibited dealing with the several uses of 
electricity, these being placed on the screen during the intervals 
between the pictures, and it would seem that the public present 
fully appreciated the unexpected advertisement thus served up. 

WoorLwicH.—The Electrical Committee has recommended the 
Council to petition the B. of T. to reintroduce the Supply of 
Electricity Bill in the coming session of Parliament. The matter 
was brought up in connection with a decision of the West Ham 
Corporation, that it could not at present legally give a supply in 
bulk to North Woolwich. 

BERMONDSEY.—The E.L. Committee has decided, with a view to 
ensuring the supply to consumers of reliable lamps, that in future 
the borough engineer shall keep a stock of lamps on hand, for those 
who require them. 

MARYLEBONE.—The reorganisation of the staff of the electricity 
undertaking and the inter-relation of the several departments, and 
the books of reference kept by each has been for some time past 
under the consideration of the Electricity Supply Committee, who 
reported on Tuesday having effected several changes with a view 
to efficiency and economy. The Committee is of opinion that the 
engineer and manager should as far as possible be relieved of the 
office routine in order that he may be free to give full attention 
to the larger questions of efficiency of supply and growth of the 
business, and that the electrical accountant should have control of 
the office routine and clerical staff. 

Stoke Newimeron.—The B.C. has under consideration the 
installation of an 80-Kw. high speed generating set, switchgear, 
&c., inconnection with its refuse destructor plant, with a view to 
supplying energy in conjunction with the public supply obtained 
through the Council's sub-station from the North Metropolitan 
Electrical Power Supply Co. The contract between the Council 
and company provides for such use of the destructor steam. Мг. 
Stevenson, of Talbot & Stevenson, has reported on the matter. 

SouTHwaBK.—The recommendation of the B.L. Committee, in 
connection with extensions of the electrical works suggested by the 
borough electrical engineer, that no extension of the plant be made 
at the present time, has been defeated in Council. 


Newport (Mon.).—With reference to the application of 
the T.C. fora loan of £10,000 for electricity purposes, the L.G.B. 
has intimated that consent cannot be given until an adverse 
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balance of £2,864 brought forward against the concern instead of 
being met ont of the rates is removed, as losses should not be 
brought forward against prospective profits. 


Oulton Broad.—By the agreement with the U.D.C., 
Lowestoft T.C. has decided to apply for a prov. order for E.L. at 
Oulton Broad. Energy will be supplied to the U.D.C. at the 
following prices:—Up to 30,000 units, 3d. per unit; over 30,000 
units, 22d. ; power, 2d. per unit up to 2,000 units, and 13d. per 
unit beyond. 


Rochdale.—Among the matters to be included in the 
Corporation Bill in the next session of Parliament are powers to 
construct additional tramways, and to authorise the supply of 
electrical energy in certain districts outside the borough. 


South Africa.—Care Town.—In connection with the 
coming gala season, an application has been received by the city 
electrical engineer from the Gala Committee for the electric lighting 
of the squares and the special illumination of the Government 
Avenue during the gala month. It is also intended to electrically 
illuminate the Green Point Athletic Grounds for the holding of the 
coloured people’s carnival. 

SEA PormT.—Btrenuous efforts are being made to promote a com- 
pany for the electric lighting of Sea Point and Green Point. The 
intention is to obtain a high-tension supply from Cape Town 
Corporation to a transformer station to be built at Three Anchor 
Bay —from that point the distribution would be undertaken by the 
company. 

Smroxs Town.—At the last meeting of the Municipal Council 
a letter was read from the clerk to the Kalk Bay Council inquiring if 
the Simons Town Council would entertain the question of obtaining a 
bulk supply of electricity from his Council. The writer mentioned 
that the streets in the Kalk Bay district were now lit with 214 50-c.r. 
Osram lamps at a very moderate cost. It was decided to discuss 
the letter at a later date. 


Springhead.—4A year's extension of the E. L. order has 
been granted to the U.D.C. by the B. of T., which intimates that if 
no steps are taken by the expiration of that time to carry out the 
order, it will be revoked. 


Swansea.—The R. D.C. has decided to apply for a prov. 
order for E.L. at Llansamlet. Energy will be obtained from the 
Neath R.D.C., which has acquired the undertaking in the Neath 
Raral area of the South Wales Power Co. 


Thornhill.—The U.D.C. is applying to the B. of Т. for 


a prov. order for E.L. 


Willington.—The U.D.C. has decided by the casting 
vote of the chairman, to allow the use of overhead wires for the 
supply of electricity by the Durham County Electrical Power 
Distribution Co., which will supply energy at 32d. per unit, less 
5 per cent. 


Wirral,—The Caldy Manor Estate, Ltd., is applying 
to the B. of T. for a prov. order for E.L. at Caldy, in the district of 
the Wirral R.D.C. 


Wood Norton (Worcestershire).—Messrs. Roger 
Dawson, Ltd., carried out a very large temporary electric light 
installation, including a complete generating plant, with steam 
engine, at the Duke of Orleane' estate at Wood Norton, Worcester- 
shire, in connection with the wedding of Princess Louise of France 
and Prince Charles of Bourbon, which took place there on Saturday 
last. Over 300 men were employed night and day ,erecting a 
chapel, banqueting hall, kitchens, &c., and into these temporary 
buildings Messrs. Dawson put upwards of 500 lights. А part of the 
extensive grounds also was illuminated, eight projectors being used 
for this purpose, and for flooding the courtyard between the duke's 
house and the temporary buildings. - 


Yarmouth.—The T.C. has decided to have the entire 
borough lighted by electric glow lamps. The saving over gas is 
estimated at £185 11s. per annum. 


TRAMWAY and RAILWAY NOTES. 


Asia.—Damascus.—In a recent report on the trade of 
the town, H.M. Consul reports that on February 7th of this year 
the company inaugurated the electric tramway, which is 5,300 m. 
long, connecting the two furthest extremities of the city. The 
rolling stock consists of 20 cars imported from Belgium. The 
minimum power at the waterfalls of Tekiyeh (some 90 ft. high) is 
calculated at 1,000 жм.у.; three turbine-dtiven generators, also 
imported from Belgium, are installed; energy is conveyed over» 
head to Damasgus—a distance of 19 miles. 


Bacup.—The Corporation has decided to apply in the 
next session of Parliament for power to acquire that portion of the 
Rossendale Valley steam tramways und within the borough, 
and to electrify the same. The proposed new tramways will be on 
a 4-ft. gauge, and will link up the most thickly populated area of 
Rossendale. The Bill will be deposited in the House of Commons 
by December 17th. 


Barnes.—The Richmond Electric Light Co. has signified 
its intention to promote in the next session of Parliament a Bill 
authorising the construction of tramways in Richmond and Barnes 
It is understood that the company will ask for power for the con- 
struction of two tramwaye—one to start from the Fountain (Kew 
Road), vid Lower Richmond Road, High Street, Mortlake, High 
Street, Barnes, to Castelnau and Hammersmith Bridge, and the 
other from Lower George Street, via Sheen Road and along the 
Upper Richmond Road, to Barnes Railway Tavern, from which it 
will run past Barnes Station, across the Common, and through 
Rock's Lane to Hammersmith Bridge. The District Council is 
also considering the feasibility of constructing and working tram- 
ways on its own account. 


Belfast.—At the weekly meeting of the Tramways and 
Electrical Committee, the manager recommended the building of 
& number of top covers for the cars, the cost being estimated at 
£117 each—the covers will be made in the Corporation workshops. 
At the meeting a voluminous report from the axpert of the 
Citizens’ Association was submitted, in which it was alleged that 
a sum of £48,210 had been over-paid in connection with the re- 
construction of the tramway system of the city. Mr. Cutler, the 
city surveyor, said that he was prepared to stand by his figures, 
and courted the fullest investigation. Mr. Cutler said he would 
prepare a report on the matter, and & motion thanking the Asso- 
ciation for bringing the matter before the Committee waa defeated. 
The items in which it is alleged that over-payment was made, 
include alleged errors in measurcments of the line. 


Continental Notes,—GEnxANY.—The tour of investi- 
gation of electric railways in the United States and Mexico, to 
which reference was recently made in this journal, has now been 
concluded. Herr Wittfeld, of the Prussian Ministry of Railways 
and Public Works, returned from the journey on November 8th, his 
companions having been Herr Frischmuth, of the Siemens- 
Schuckert Works; Herr Pforr, of the Allgemeine Elektricitate 
Gesellschaft; and Herr Jordan, of the Felten & Guilleaume- 
Lahmeyer Works, and other gentlemen. Some of the members of 
the Commission did not associate themselves with the Mexican 
part of the tour, and they, consequently, returned to Germany at 
an earlier date. The object of the investigation was to study the 
latest advances made in the working of main lines in the United 
States and in Mexico. In addition to the inspection of railways, 
the Commission paid a visit to the works of the Mexican Light and 
Power Oo. at Necaxa. It is stated to be intended to utilise the 
information gained on the tour not only in connection with the 
conversion of the Berlin metropolitan railways, but also for several 
electric main lines, of which some prospect is said to be held out in 
Prussia. The conversion of the Berlin lines is, however, a matter 
of the remote future, as the work is promised in about ten years, 
whilst, at the same time, nothing is now heard of the construction 
of electric main lines starting outwards from Berlin. | 

A concession bas been granted for the establishment of an electric 
motor-omnibus service between Baden and Alland. While the 
vehicles will run on the ordinary road, the motive-power will be 
furnished to them by means of overhead trolley wires, in the same ` 
way as on electric tramways. A special central power station is to 
be erected at Heilingenkreuz for the purpose, and also for 
supplying energy for the electric lighting of the last-named 
village. 

BELGioM.—After an interval of a year or two a new 
project has been brought forward for the establishment of 
an electric railway between Brussels and Antwerp, the author 
being M. Mullender, of Liége, who has applied to the 
Government for a concession. The railway would commence in 
Brussels at the Place de Brouckére, traverse the Boulevard de la 
Senne, and pass over the Senne to the gasworks. It would then 
proceed along the Willebroeck Canal to Vilvorde, thence in a 
straight line to Kiel-Porte de Boom and would enter Antwerp by 
following the route of various streets and terminate at the Grande 
Place in front of the Brabo statue. The tota! length of the proposed 
railway would be 26:66 miles, and the speed for 24 miles of this 
distance would be at the rate of 90 miles an hour. 

SPAIN.—An application has been made by the Sociedad Anonima 
Nueva Montana for a concession for the construction of an electric 
tramway to join the existing one from Santander to Astillero with 
the town of Santander, in Pena Castillo. An spplication has also 
been made by Don Luis Ibanez Carreras for a concession for the 
construction of an electric tramway from Valencia to Pueblo 
Nuevo Del Mar and the Playas de la Malvarrosa, Caro and Arenas. 
—JBoard of Trade Journal. 


Heston and Isleworth.—At Tuesdey evening's meeting 
of the U.D.C., a motion was adopted unanimously in favour of a 
conference with the Southall-Norwood U.D.C. upon the moet 
suitable means of establishing a cross-country line of electric trams 
or light railways, between Southall and Twickenham, by way of 
Hounslow. 


Holywood, co. Down.—The company which proposes 
to build the line between Belfast and Holywood has again 
approached the Belfast Corporation with the view of making 
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an arrangement by which cars on the prospective line will be 
allowed to travel over the system of the former in order to obviate 
the necessity of a change of cars, but the Corporation has declined 
to give a definite reply for the present to the question. The 
Corporation has intimated that it is willing to supply sufficient 
energy to give a 10 minutes’ services to Gelston’s Corner in the 
suburbs of the city, and within a few yards of the company's system. 


. Kew.—The L. U. T. Co. announces its intention of intro- 
ducing a Bill into Parliament giving power to run a line of tram- 
ways over Kew Bridge to link up with the existing horse {rimway 
alongKew Road into Richmond. It also asks for time to carry out the 
` electrification of the Kew Road line, for which it has s atutory 

power. 


Kirkcaldy.—A suggestion by the manager, Mr. Sellon’ 
that the T.C. should run two of its cars over the Wemyss route on 
the same conditions that the Wemyss cars run overthe Corporation 


route, has been agreed to, and a long-standing dispute has thus been 
gettlcd. 


London.—1L.C.C.—The Highwars Committee, in a report 
presented at Tuesday's mecting of the L. C. C., recalled Ње agree- 
ment of February 13th, 1905, under which the Council agreed to 
pay G. C. Milnes, Voss & Co., a sum of £4 10s., or such less sum as 
should be charged by the licensees to sub-licensees under the 
Magrini patent, for every electric car roof-cover made by, or on 
behalf of, the Council during a period of five years from the date of 
the licence. The Committee stated that the licensees applied for 
the payment of, and subsequently commenced an action to recover, 
royalties in respect of roof covers made by the Council itself, as 
well as 300 roof-covered cars recently supplied by Hurst, Nelson 
and Co., but as questions arose as to the validity of the patent, the 
Council contested the claim. Negotiations had been procceding 
with the licensees, and as a result they were prepared to agree to 
the settlement of the action, and the termination of the license 
referred to, subject to certain conditions, including the payment by 
the Council of a sum of £2,250 and the taxed costs of the action. 
In the circumstances, the Committee thought that this proposal 
should be adopted, and it submitted recommendations in órder to 
give effect to it. 

The Highways Committee of the L.C.C. has recommended, and 
the Council has agreed, to abandon the proposed tramway to the 
Crystal Palace via West Norwood. 

The newly electrified L.C.C. tramway between Hiehga'e and 
Highbury has been completed. The completion of this section 
gives the L.C.C. a through route from Aldwych to Highgate, where 


& change of cars can be made on to the Metropolitan Electric 


Tramway Co.'s route to High Barnet in Hertfordshire. 

The agitation in regard to the noise created by the London 
United Tramways in Ealing and Acton continues. An application 
has been made to the President of the Board of Trade for au inter- 
view on the subject, but was declined by that authority. 

On November 30th the Strand Station of the G.N., Piccadilly and 
Brompton Railway is to be opened for traffic. This station will 
bring the whole of North and West London jnto direct communi- 
cation with the East Strand district. 

PappiNGTON.—The solicitor to the Metropolitan Electric Tram- 
ways, Ltd., has informed the B C. that his clients propose to apply 
next session for power to construct a tramway along the Harrow 
Road, in continuation of their existing lines from Amberley Road 
to Edgware Road. 

LamMBeTH.—At a meeting of the Borough Council on November 
14th, a letter was read from the B. of T. approving the proposed 
method of reconstructing for electric traction the tramways from 
Vauxhall Cross vid South Lambeth Road, Stockweli Road and 
Gresham load, to and across Brixton Road. 


Moree? inbe.— n Monday the T.C. decided to promote 
a Bill in "rliament for the purcb ise of the ho'se traction system 
of the Mo:: mbe Tramways Со. within the borough with a view 


to its Шип, .: electrification. Th: company has had powers since 
1886. 


Perth.—1^e Corporation, in its proposed provisional 
order, is asking for powers to extend the tramway depot near the 
centre of the city. 


South America.— CHI. k. — A company has been 
authorised to cc nstruct and exploit an electric railway from the 
fiscal depots of the port of Valparaiso, through La Laguna to La 
Placilla or Penuelas — Board of Trade Jours al. 

BuENos Аүвғѕ.— Mr. Augusto Limousin Pas been authorised by 
the Provincial Goverament to erect and exploit an electric power 
station in La Plata, under the same tariff conditions as established 
by existing laws Government will contract with Mr. Limousin 
for energy for 100 arc lamps for the lighting of La Plata. The new 
concern will enjoy tre same privileges and exemptions as conceded 
to similar enterprise:.— Review of the River Plot». 


Torquay.—Major Pringle, of the B. of T., has inspected 
the new traniway route from the Strand to St. Marychurch Town 
Hall, via Welswood and Ilsham, and known as the Babbacombe 
Road route. This portion of the tramway will complete the four- 
mile circuit that has been sanctioned by the Corporation, and the 
service wil! be opened as soon as the sanction of the B. of T. is 
obtained. The next step to be taken by the company will be to 
obtain the consent of the Corporation to the laying of a tramway 
along the Turbay Road to Chelston. 


ente with the universal telegraph system. 


TELEGRAPH: and TELEPHONE NOTES. 


Angola.—In a recent report ou the trade of Angola, 
H.M. Consul states that that territory is connected with Europe 
and the Cape by the submarine cable of the West Africam and 
Eastern and South African Telegraph Companies, which communi- 
The head-quarters of 
the cable-laying ships on this coast is at Loanda, where cable tanks 
for 200 miles of cable have just been completed on the island side 
of the harbour. Several new overland lines were opened during 
1906, and further extensions are in progress. The number ot 
stations has been brought up to 63, with 1,949 miles of wire. A 
reduction has been made in the telegraph rates per word, messages 
to the United Kingdom costing 67785 fr. instead of 1093 fr. The 
extensions are being carried along the Beoguella Railway line 
between Mossamedes and Cubango, and: Novo Redondo and Lobito. 


Australia.—The Government has decided to remove the 
Wakapuaka cable station to Nelson. 


Braz!l.—The London Gazetle announces that the rates 
for telegrams to Brazil are as follows :—Brazil: Pernambuco, тій 
Madeira, Teneriffe or Dakar, 38.; other places, except those on the 
Amazon, vid Madeira, Teneriffe or Dakar, 4s. (vid France-Teneriffe- 
Noronha and Brazilian landlines, 3s. Rd.) Places on the 
Amazon: first zone, vid Madeira, Noronha and Dakar routes, 
5s. 2d. (vi Noronha and landlines, 4s. 11d.) ; second zone, by above 
routes, 68. 5d. and 6s. 1d. respectively. . 


Egypt.—The telegraph system is now established between 
Wadelai and Nimule, on the Upper Nile.—.4frican Engineering. 


Johannesburg.—On O tober 26th the new telephone 
exchange was formally opene!. The wires are now laid under- 
ground. The number of line: entering the building is 6,246. The 
message-rate system of chargiug is to be adopted, and instead of 
a charge of £20 yearly, in future a subscription of £7 10s. will 
entitle a renter to 600 calls. Over that number a charge of 2d. per 


call will be made up to 1,800 ; 1d. up to 2,400; aud 4d. up to 4,500, 


with a maximum of £5) per annum. . 


Long-Distance Submarine Telephony.—The com- 
pletion of the new submarine telephone cable between the German 
island of Fehmern, and the Danish island of Laaland, was recently 
mentioned in this journal. By means of this cable and other lines 
it is, or shortly will be, possible to communicate directly with 
Berlin without the inclusion of Hamburg in the circuit. It is now 
expected that the telephonic traffic between Germany and Sweden 
will be extended as a result of the establishment of the new German- 
Danish cable. At present telephonic communication between 
Berlin and Sweden extends to Malmo, Lund, Helsiogborg, 
Engelholm, Landskronen, Norrkoping, Trelleborg, and a few other 
places. It is, however, hoped that as the new cable between 
Fehmern and Laaland is connected with Berlin by 4 line through 
Mecklenburg, excluding Ham^nrg, it will be possible to obtain a 
good speaking connection between Berlin on the ons hand, and 
Gothenburg and Stockholm on the other. Apart from this scheme, 
a direct means of telephonic communication is projected between 
Germany and Sweden. It is stated that Sweden wiehes to be 
independent of the intermediary of the Danish d in this 
direction, and would be glad to see the establishment ofla direct 
telephonic cable between the German island of Rügen, jand the 
south coast of Sweden. The execution of the scheme deperyls upon 
the proposals which Sweden may place before the German postal 
authorities, although technics! difliculties have also to bo taken 
into consideration. For iostance, the distance between Rig n and 
the south coast of Sweden is avout 62 miles, and the question is 
whether a telephonic conne^tion by means of a submarine cavle of 
that length would be possible, At preseot the pott al authot.tics 
have a cable between tne mainland and Heligoland, whien rdpre- 
sents a distance of nearly 47 miles, and conversation is satisfactory 
on this line. This being the case, hopes are entertained ` in 
Germany that success may attend the scheme for the laying of fhe 
longer telephonic cable between that country and Sweden, 
already mentioned, and that it may also eventually result іц t àe 
institution of a similar connection between England and Emdc, 
во as to bring London and Berlia into speaking communication 
with each other. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, Birinas 
Curacao- А a 
Curacao-La Gus Closed.. T ee „„ Jan. 19, 1906 .. oo ! 
Curacao-Maracaibo 
Tarifa-Tangier ee [EJ ee ee ees ee Jan. 18, 1904 oe ee 
Port Arthar-Chifu (Closed) ee ee ee ee Mar. 9 1904 ee ee 
Garachico-Santa eo ee ee ее ee July 1906 ee ee 
Las Palmas-Arecife ee ee m? m ee Aug. 18, 1906 ee ee 
Brest-Dakar A Ps es s a .. July 22, 1907 s 


LANDLINES. 


Puerto-Barrios .. .. «2 ef cf oe Aug. 3, 1002 T 


Telephone Rates.—The agitation against the message. 
rate system continues, and the Association of Chambers of 
Commerce cf the United Kingdom recently forwarded to the 
Postmaster-General and to the National Telephone Co. a memorial 
protesting against the change. Both have replied, pointing out 
the fact that the new system is equitable and, indeed, the only 
possible one under modern conditions, 
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Telephotography.—1t is reported that Mr. E. Belin, а 
French engineer, has developed a system of transmitting photo- 
graphic images by telegraph, which is shortly to be tested on a long 
line. A correspondent of the Pall Mall Gazette explains that in the 
Belin process the photograph to be transmitted is a carbon print in 
relief, which is mounted on a rotating cylinder; a finger working 
in contact with the print and following its contour operates 
mechanism which introduces resistance into the line circuit, 
thus varying the position of the mirror of a Blondel oscillo- 
graph. Light reflected from the mirror is focused пропа hole 
+ mm. in diameter, which is in contact with a sensitised film 
mounted on a second cylinder, rotating synchronously with the 
first. The intensity of the light falling npon the hole is varied in 
accordance with the position of the mirror, with the aid of a screen 
of graduated tone, thus reproducing variations of tone corresponding 
to the variations of relief of the carbon print at the sending end. 
By reversing the scale of tones, therecord can be made either positive 
ot negative at will. 


Wireless Telegraphv.—The French Press reports that 
an improvement has been effected in wireless telegraphy on French 
warships, and that the cruiser République has maintained com- 
munication with the Jules Ferry over a distance of 468 miles. 
Communication was also effected between the République and the 
Eiffel Tower in Paris. 500 miles away, in both directions. 

The first official Commohwealth-owned and controlled wireless 
telegraph station in Australia will be between Queensland and 
British New Guinea (Papua). 
instructions to call for tenders. The tenders will be open to the 
world, but companies submitting their systems will have to sell 
them right out to the Federation, as the Government is determined 
that no private monopoly shall be given a footing in the Common- 
wealth.—Jfíining Standard. 

Reuter reports that the Marconi station at Siasconset, U. S. A., 
has been destroyed by fire. 


CONTRACTORS' COLUMN. 


OPENINGS FOR New BUSINESS. 


ABENTILGERY.—New school for the U.D.C. (£5,700). 

ALDERSHOT.—Rebuilding Princess Hotel for Crowley & Co., Ltd. Friend 
and Lloyd, arcbitects, Grosvenor Road, Aldershot. 

BARNES (Surrey).—Important additions to the U.D.C.'s hospital (£8,800). 

(SuRREY).—Business premises in Lower Richmond Road for D. 
Brittain. 

BEDFORD.—Telephone and E.L. installation at the new offices for the B.G. 

BOURNEMOUTH.—Proposed new Ralvation Army Hall (£800) О. Archer, 
architect ; B. Taylor, builder. 

BURNHAM (80oMERSET).—New Technical schools (£800). 

CARLISLE.—Bungalow residence at Cote Bank, Skinburness. Н. H. 

è Hodgkinson, architect, Carlisle. 

CO. DURHAM.—New public schools at Cornsay Colliery, Benfieldside, 
Trindon Grange, New Brancepeth, North Brancepeth, Whitton, 
Hetton-le-Hole, and Cassop, for the C.C. 

CONSETT.—New Primitive Methodist Church in Delves Lane (26,000). | 

CROMER.—New Council offices. R. Croome, surveyor to the U.D.C. 

DUNDEE (Briner or Earn).—Proposed hall and institute (£1,550). G. P. K · 
Young, architect, Perth Chambers, 42, Tay Street, Perth. 

EDINBURGH.—Fine art building at Laughton Park. J. Marchbank, 45, York 
Place, Edinburgh. 

EPSOM.—Bungalow residence on Epsom Downs for E. R. Cason, 

FRIERN BARNET пуне residence (£980). A. Collins, Highgate, 

uilder. | 

БРАВО теа and extensions at the Cancer Hospital, Garnet Hill 

229,900). 

HARPENDENS oe and alterations to Moreton End for Rev. A. G. Bow- 

ing. 

HARROGATE.—Important additions to Dirlton Private Hotel for I. W. Rymer. 
J. Whitehead, architect, Herald Buildings, Harrogate. 

HASTINGS.—Studio at 8, West Hill, for Sir H. Burdett, K.C.B. Wm. Gibbin 
and Son, builders. 

HASTINGS.—New Congregational Schools. 
London Road, 8t. Leonards. 

HAYWARD'8 HEATH.—Business premises for C. W. Wood (£1,650). Н. 

Finch, builder, Hayward's Heath. 

HEBBURN-ON-TYNE.—New mission school-room in Jervis Street in connec- 

М tion with the Wesleyan Methodist Church (£500). 
W. T. Walker, architect, 


T. W. Elworthy, architect, 81, 


HEMEL HEMPSTEAD.—New factory (£40,000). 
40, Finsbury Square, London, E.C. 


HERTFORD (HERTINUFORDBURY).—Important additions to the Mansion at The 
Park. Powell & Co., architects, 89, Chancery Lane, 
London, W.C. 
HITCHIN.—Development of Lovell Estate (20 acres) for building residences. 
Alfred Fowler, builder, Hitchin. 
HORWICH e Prince’s Theatre. Mr. Patterson, owner, 
olton. ^ 


HUDDERSFIELD (Fartown).—New Liberal Club premises. 
Sykes, architecte, St. Peter's Street, Huddersfield. 


HULL.—New school for St. Mary's Church, Sculcoates. Wellstead, Doss or 
and Wellstead, architects, Waterloo Chambers, Hull. 


Additions to the Grammar School in Leicester Street. J. H. Hirst, 
city architect, Town Hall, Hull. 


HULME (near MaxchkxerkR).— Improvement of Holy Trinity Church. 
HYDE.—Motor-shed at Godley Works for the Maypole Dairy Co. 
ILFORD.—Important extensions to the General Post Office. 


ILKLEY.—New public school for the West Riding of Yorks С.С. J. Vickers 
Edwards, architect, County Hall, Wakefield. 


IRLAM (LANcs.).—New wall-paper mill in Dean Road. 
KIRKBURTON.—New elementary, school for the West Riding of Yorks С.С. 
KIRKHEATON.—New public school for the West Riding of Yorks C.C. 
LANCASTER.—New General Post Office for Н.М. Office of Works. 


Btocks and 


The Postmaster-General has given 


LEEDS (CRosscATES8).—Proposed new church at Manston (24,500). 
LEVEN (Firx).—Higher-grade school. Ex-Provost White, chairman of Board. 
LLANDRINDOD WELLS.—Pavilion and pump room in the Recreation 
Ground (£5,000); municipal buildings (£1,500); Free Library 
(£1,500), for the U.D.C. 
LLANTRISANT (Gra4x.)—Important additions to Pontyclun Engineering 
: Works for Mountford Phillips & Co., Ltd. W. B. Jones and 
Penes architects, Bank Chambers, Station Road, Port 
albot. 
LONDON (Wan ůDSwOoßTRH).—17 houses іп Swaby Road. Holloway Bros., 19 
Belvedere Road, S. E., builders. a es 
(WANDSWORTH).—Alterations and additions to Richmond House, 
Wimbledon Park Side. E.P. Bulled & Co., 8, Cromwell Road, 
Croydon, builders. 
(MARYLEBONE, W.).—Alterations to school (£1,148). Thompson and 
Beveridge, 151, Harrow Road, W., builders ; T. J. Bailey, archi- 
tect (Education), L.C.C., Spring Gardens, S. W. 

(Lower Тоотіхо, S.W.)—Baptist chapel. Rev. J. Felmingham, 

minister-elect. 

(DErTrorD).—Workshop in Silwood Street. 

Stamford Street, S. E., builders. 
(CAMBERWELL, S. E.).— Hall at Nunhead. Secretary, Salvation Army 
Headquarters, Queen Victoria Street. 

(UxBnipGE).—S6hool (600 places). Lee and Farr, Slough, architects ; 
H. Flint, Wycombe, builder. 

(HoLBoRN).— Restaurant, shops and offices on sites of Nos. 20, 21, 
29, 93, Holborn. Palgrave & Co., 28, Victoria Street, B.W., 
architects. 

(WANDSWORTH).—Addition to 292, Streatham High Road. Treacher 

and Son, 73, Moorgate Street, E.C., architects. 
(BERMoNpsEY).—Rebuilding ** Waterman's Arms.“ 
4, Aldgate, E., architect. 

(W.C.).—Alterations and additions to Lyceum Theatre. 
24, Finsbury Square, E.C., architect. 

(KENNINGTON. 8.E.).—Conversion òf factory into temporary work- 
house. Clerk to Lambeth Guardians, Brook Street, S. E. 

(BERMONDSEY, S. E.). Factory in Sun Street. Barlow & Roberts, 15, 
Red Cross Street, S. E., builders. 

(BERMONDSEY, 8.E.).—Disinfecting station at Neckinger. 
Angel, borough surveyor, Spa Road, 8.E. 

(Ввіхтох, 8.W.).—Building on site of 21 to 27, Cranmer Road. 
C. W. Stephens, 49, Hans Road, Brompton Road, S. W., 
architect. 
(KENNINGTON, S.E.).—Building on site of 71, Upper Kennington 
Lane. P. Dollar, 7, Arundal Street, W.C., architect. 

(LnskHovsE, E.).—Manual training centre (21,457). W. Lawrence 
and Son, Waltham Croes, builders; T. J. Bailey, architect 
(education), Spring Gardens, B. W. 

(KENNINOTON).—Sohool for defective children (£4,987). Rice and 
Son, 15, Stockwell Road, 8.W., builders; T. J. Bailey, architect 
(education), L.C.C., Spring Gardens, S.W. 

: (W.).—Shops in Earl’s Court l Road. Ford & Walton, Kilburn, 
builders. 
(LEWISHAM, 8.E.).—Twenty-three houses in Murkirk Road. 
Norfolk & Prior, Catford, architects. 

(LgwisHAM, 8.E.).—Dyeing and cleaning works in Leahurst Road 
for T. Stow & Co., Ormside Street, Old Kent Road, S. E. 

(LewisHaM, 8.E.).—Church in Courtrai Road. Joseph Dorey and 
Co., Brentford, builders. 

(LEwisHamM, BS.E.)—Offices and shops in High Street. 
Holloway, Union Works, Deptford, builder. 

(STREATHAM, S. E.) —Alterations to 71, Mitcham Lane, for London 
Joint Stock Bank, Ltd. R. Creese Harrison & Son, 103, Cannon 
Street, E.C., architect. 

(TooriNq).— Skating rink. E. L. Ellis, 58, Rossiter Road, Balham. 

(BRIxTON).— Buildings on north side of Cornwall Road. Fasnacht 
and Beale, 17, Old Queen Street, FC., architects. 

(E DpñGwank Roap).—Extensive alterations to Hodgkinson's drapery 
remises. Wm. Johnson & Co., Ltd., Wandsworth Common, 
uilders. 

(TuLsE Hirr).—Development of estate for building between Tulse 

Hill and Trinity Road. Herring, Son & Daw, 312, Brixton Hill, 
surveyors. 

(HAMMERSMITH).—Building in King Street. J. W. Stonhold, 

Birkbeck Bank Chambers, Southampton Buildings, W.C., 
architect. 
LUTON.—New school (accommodation, 1,000) in Dunstable Road for the T.C. 
MANCHESTER (HvrxE).—New Congregational Church in connection with 
° Manchester and District Congregational Board. 
MIDDLESBROUGH.—New co-operative stores and house. W. G. Roberts, 
architects, 61, Albert Road, Middlesbrough. 
MORECAMBE (HrysHamM HanBovR).—Extensive works at the harbour for the 
Midland Railway Co. Mayoh & Haley, builders, Fulham, W. 
NEWCASTLE-ON-TYNE.—Bakery, stables, and residence at Benwell, 
for J. Jennings. Shewbrooks & Hodges, architects, 24, Grainger 
Street West, Newoastle-on-Tyne. 
NEWTON-IN-MAKERFIELD (LaxNcs.).-New public library in Crow Lane, 
Earleston, for the U.D.C. J. Myrtle Smith, arehitect, 5, Milton 
Chambers, 128, Cheyne Walk, Chelsea, 8.W. 
Roade. 


NORTHAMPTON.—New factory for J. Masters, manufacturer, 
A. M. Dunhan, builder, Commercial Street, Northampton. 


J. Appleby & Sons, 


W. Stewart 


E. Bates. 


R. J. 


H. L. 


PARRK STONE (HAurs).— Three shops and residences for J. J. Norton. Smart 


and Wyeth, architects, Bank Chambers, 220, Ashley Road, 
Parkstone. 
PERTH.—Proposed new school (£15,000. G. P. К. Young, architect, Perth 
Chambers, 42, Tay Street, Perth. 
PETERBOROUGH.—Villas on Eastfield Road, Peterborough. Т. G. Stallbrass 
and Sons, architects, North Street, Peterborough. 
PRESTON NEM Church Institute at Lostock Hall. J. Dewhurst, builder, 
reston. 
RAMSGATE.—Reconstruction of the amphitheatre (£5,000). | 
ST. ANNES-ON-THE-SEA.—New Imperial Hydro (150 bedrooms). J. D. and 
T. J. Mould, architects, 52, Queen Victoria Street, E.C., and 
Walmersley Road, Bury. 
New Conservative Club premises (£2,500). Winstanley, architect, 
8t. Annes. | . 
SEAHAM HA has central station for the North-Eastern Rail- 
way Co. 
SHANKLIN.—Pump-room at the baths at Royal Spa Hotel for the Hotel Co. 
SOUTHEND.—Business premises, motor garage, warehouse, &c., West Road, 
for J. G. Dinn. 
Extensions to the sanatorium for the T.C. (£8,000). 
Pune premises, bakehouse, &c., Leigh Road, for E. Bridger and 
n. 
SOUTH MOLTON (DrvossHIRE).—Proposed new parish room in Duke Street 
(£600) Е. D. Groves, borough surveyor. 
STOKE-ON-TRENT.—Extensions to cottage hospital, including new laundry, 
for the B.G. (£4,450). 
SURREY.—Nine new schools and additions to one school. Architect to County 
Council, County Hall, Kingston-on- Thames. 
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BUTTON COLDFIELD.—New post office accommodation required, 
master, Birmingham 
TUNBRIDGE ЕЕ .— Winter Garden at Spa Hotel for the Spa Hotel 


New tector ia Upper Grosvenor Road for Bailie Mills, 124, Camden 


Post- 


WALKDEN.—New mission church. Rev. W. M. Smith, vicar. 
WARE Bre) TYO panes iow residences at Wellpond Green, Standon, for F. 
oward. 


WHSTON.RUPER-MARE.—Hydro and baths. 
London, 


WHITBY.—Conversion of Spring Hill. House into secondary school for the 
North Riding of Yorks C.C. 


WILLESDEN.—New school for mentally and physically unfit children for the 


Rings & Myers, architects, 


District Council. 
WILMSLOW. gos or at Mottram, St. Andrew. Brown & Sons, builders, 
ilmslow 
WINDSOR. ашу the Fawn Hotel, for Burge & Co., Victoria Brewery, 
Vindsor 


WITTERSHAM (пеат RvE).—Important additions to Wittersham House for the 
Hon. Alfred Lyttelton, К.С.. M.P., E. L. Lutyens, architect, 
Bloomsbury Square, London ; Geo. Browning, builder, 26, St. 
George's Place, Canterbury. 

WOLVERHAMPTON.—New Kinver Waterworks, Liesdon. 5. R. Lowcock, 
engineer, Temple Courts, Temple Row, Birminghain, and 
60, Queen Anne's Gate, Westminster, 5. W. 


" YORK (OŁWALDKIRK). — Important additions to Oswaldkirk Hall, for Col. Benson. 


7 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Argentine Republic.—Offers are being invited by 
M. Richard R. Lodola, c/o La Banque Espagnole du Rio de la 
Plate, 32, Avenue de ГОрега, Paris, for the construction of an 
electric tramway on the Urdanis route in Buenos Ayres and the 
supply of the nécessary material. 

The Public Works Department of Buenos Ayres requires tenders 
for laying and. equipping two new telegraph lines. | 


Australia.—SoutH AUSTRALIA. January "T 1908. 
One common-battery switchboard and 3,000 subscribers’ telephones. 
. Commonwealth Office, 72, Victoria Street, 8.W. 


MELBOURNE.—R0 л.с. flame arc lamps for the City Council. See 
“ Official Notices“ November 1st. 
бурмит, N.8.W.— Meters for the Municipal Council. Bee 


“ Official Notices“ November 1st. 
Belfast.—December 28th. А double line of electric 


tramway, permanent way, electric masts, cables, wiring, lamps. &c., 
for the Belfast Harbour Commissioners. See ''Official Notices” 
to-day. e 


Brussels.—December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military School. 
Specifications, 1s, 8d., from 40, Rue de Reutiers. A deposit of 
4240 is required. 


Darlington.—December 9th. Tramway uniforms and 
caps for the Corporation. See Official Notices " to-day. 


East Stonehouse (Devou).—The U. D. C. invites tenders 
for the installation of fittings, wiring, lamps and arcessories in the 
Town Hall Buildings. O. Н. Trounce, surveyor, Town Hall. 


Erith.—December 9th. Electric lighting of 48 municipal 
cottsges for the U.D.C. See Official Notices“ to-day. 


India.— January 6th. A Calcutta paper says that the 
superintending engineer, Patiala State, is calling for tenders for 
the electric and pumping plant required for the Patiala water 
supply. Particulars may be obtained feom the officer in question. 


Leipzig.—December 5th.  Direct-current cible for the 
second electric works that are being constructed. See Official 
Notices " to-day. 


London.—November 27th. Alterations to fire alarm 
and telephone systems for the Gore Farm Fever Hospital for the 
Metropolitan Asylums Board. See Official Notices Nov. 15th. 


Mauila.— January 15th, 1908. Sewage pumps to be 


worked by electric motors are required by the municipal authorities. 


‘Montreal.— December 16th. Tenders for the supply of 
gas and electricity in Montreal are now being invited by the Fire 
and Light Committee. 
fuller reference. 


Neath.—a.c. watt-hour meters and prepayment meters 
for the R.D.C. See “Official Notices” to-day. 


N,E. Railway.— November 29th. The directors of the 
N. E. Railway nre inviting tenders for the supply of (inter alia) 
various iron and steel Roods, castings for pormnaent Way, also arc 
lamp carbons, clectrio lamps, electtio wires and cables, and other 


starce. Ths directors arc aieo saskiog tenders for various telographio 
Btoros. Tundare tothe Secretary, at York, 


See this column for November 18th for - 


New Zealand. December 11th. The Napier T.C. 
requires tenders for electric tramways, lighting and power supply. 
Frank N. Bower, Town Clerk. 


Pontypridd. December 2nd. Coking stoker for the 
U.D.C. See “ Official Notices " to-day. 


Rawtenstall.— November 29th. Lighting and tramway 
cables, conduite, trenching, &c., for the Corporation. See Official 
Notices November 15th. 


Southampton.—November 30th. Boilers, generator, and 
cables, for the Corporation. See Official Notices" November 15tb. 


South Shields.— November 26th. The Corporation is 
inviting tenders for the wiring of the municipal buildings for 
electric lighting. Tenders (on forms supplied) must be sent to 
J. Moore Hayton, Town Clerk. 


Spain.— December 18th. The Spanish Post and Tele- 
graph Authorities in Madrid are inviting tenders until December 
18th for the construction and working of an interurban telephone 
system in North-West Spain. Tenders are to be sent to El 
Direccion General de Correos y Telegratox, Carretas, 10, Madrid, 
whence particulars may be obtained. 

Mapgrp.—Tenders have just been invited for the installation of 


electric lighting in three of the large hospitals in Madrid. 


Trent.—November ?3rd. Mains and services, balancer 


and booster, and switching apparatus, for the Electricity Committee. 
See Official Notices" November 8th. 


CLOSED. 
Belfast.—At the monthly meeting of the Tramways and 


Electrical Committee Mr. Bloxam, the city electrical engineer, 


reported that some armoured rubber-insulated cable was required, 


. and he had obtained tenders from 17 firms, these ranging from 


a 


Du Bois power development. 


.on the same conditions. 


£546 to £271. The lowest tender was from a German firm. It 
was decided to vive the latter the order. Mr. Bloxam said that he 
understood that there was a ring at present amongst the British 


manufacturers, and that was the cause of the great difference in 


price between their tenders and that of the German firm. 


. Bristol.—The T.C. has accepted the tender of . Messrs. 
P. John & Co., 25, Temple Street. Bristol, for installing the electric 
light at Merry wood Schools, at £206. 


Canada.—A Canadian correspondent writes :—“ Amid 
much excitement the Winnipeg City Council, over the Mayor's 


protest, by a vote of 13 to 5, passed the 5-million power scheme on 


November 6th, recommendiug the Board of Controls accepting 
the tender of the Anglo-Canadian Construction Co. for the Pointe 
The tender of the Anglo-Canadian 
Co. is for the construction and equipment of Pointe Du Bois electric 
development, for a sum of $2,500,000. The company is to take 
$2,500,000 of the city’s 4 per cent. debentures, at 92, delivered aud 
stamped in London, the proceeds of one-half of which amount 
are to be applied to the city’s uses, and the balance t» apply in 
payment for the power works. A further condition is that an 
additional $2,500,000 of debentures shall be taken by the company 
The Council decided to vo anead 
immediately with the hydro-electric power plant. Cecil B. Smith, 


‘the chief covineer of the works, recommended the acceptance ot 


the bulk tender." 
Glasgow.—The Corporation Tramways Committee has 


‘accepted the following offers:— 


Glass floor for switchboard gallery at Pinkston power 1 —Bt. Pancras 
ironwork Co. 

Dry cells. Siemens Bros. Dynamo Works Co. 

Temporary cross-overs for permanent way.— Edgar Allen & Co. 

182 D. C. C. wire. London Electric Wire Co. 

Single- core lead - eovered cables. British Insulated & Helsby Cables, Ltd. 


Haslingden.— The tenders of Thermit, Ltd., for the 


welding of the joints of the tramway lines and the supply of 
copper for the bonding of the rails have been accepted by the T.C. 


Maidstone.—The T.C. has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for the supply of fireproof cable for the 
new dynamo, at #104. 


Swinton and Pendlebury.—The U.D.C. has accepted 
the tender of Callender's Cable Co. for the maintenance of the 
cables for 10 years, for an annual sum equal to 1 per cent. of tho 
cost. 


Tunstall.— The U. D.C. has accepted the tender of 
Messers, C. Pullan, of Bradford, for tho 1 of eleotrio light 
at the Town Hall, at £243. 


(Continued on page 8657.) 
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HORNSEY NEW TELEPHONE EXCHANGE. 


By GEORGE BALCHIN. 


A NEW common battery telephone exchange, with a present 
equipment for 2,700, and an ultimate capacity of 5,400 
subscribers, was opened by the Post Office at ESTNE on 
the 7th inst. The 
premises, centrally 
Situated in the Broad- 
way, Crouch End, are 
entirely new, having 
been specially designed 
by the Post Office to 
meet the requirements 
of an up-to-date tele- 
phone exchange. The 
building covers an 
area of about 3, 700 
sq. ft.—excluding 
spacious stores and 
yard accommodation 
and is of two floors 
only. Тһе ground 
floor is appropriated | 
for engineers’ offices, | 
linemen's quarters | О | 
apparatus and power room, iid accumulator room. The 
upper floor accommodates the switchroom, operators: dining 
and cloak rooms, kitchen, &c. The iig has been 


U T 
Tm m 
a 


SS 


Fic. 2.—MoTOu-GENERATOBS AND POWER BOARD. 


finished off with a view to future extension, if necessary, by 
means of the addition of a third floor to the front portion 
of the premises. Fireproof materials have been used where- 
ever possible throughout the construction, and all heating is 


carried out on the hot-water system. In addition to ће 
front stone staircase, there is, at the back of the building, an 
iron staircase running externally from the ground line to the 


. l.—INTERIOR or SwitcH Room. 


roof, passing on the way an emergency exit from the switch- 
room. There is thus, in case of fire, a ready means of access 
either to the pou or to any part of the roof. 


TP DN The cable leading- 


in chamber is situ- 
ated immediately below 
the test (or apparatus) 
room; 780-wire main 
cables, of the air-space 
paper-core type, аге 
led into this chamber, 
whence they are con- 
tinued to the main 
distributing frame on 
the ground floor, im- 
mediately above, by 
means of silk and 
cotton -insulated 
cables, solid joints 
being made between 
the two types of cable. 
On the horizontal side 

of the main distri- 
buting . frame. the 
cables are waxed and 
laced out in Ње 
usual manner, and 

‚ the wires are led 
| through open fuses, 
mounted on porcelain blocks, fixed to the horizontal 
bars of the frame. Thence they are taken, by means of 
flame-proof “ jumper" wires, direct to the arrester bars 
on the vertical side. A view of the porcelain blocks on the 

p 
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horizontal side of the main frame is shown in the 
illustration below. Each main cable takes a separate bar 
on the frame, starting from the bottom and working 
upwards, and, as each bar has a capacity for 720 lines, 


Fic. 3.—Main DISTRIBUTING FRAME, SHOWING FosEs. 


the 390-pair cables extend a little over half-way along. 
Thus, one-half of the frame will be utilised first, and ample 
space has been left at the back of the existing cables to 
carry other main cables along for the purpose of serving the 
remaining half of the frame. 

The general arrangement of the apparatus room is ideal 
in respect of economy of space, 
whilst leaving ample provision for the 
necessary testing and maintenance work 
to be carried on. A railed-off corner 
of this roóm is appropriated for the 
power board and machinery, immediately 
behind which, and separated therefrom 
by a glass partition, is the accumulator 
room, An iron staircase leads from 
the test-room to the  switch-room, 
directly above, and it will be seen 
therefore, that, for compactness and 
general convenience, the exchange may 
be regarded as a model one. The main 
and intermediate frames, and apparatus 
racks in the test-room, with the single 
exception of tlie relay rack (an exten- 
sion of which will be required later) are 
designed. for the full capacity of 5,400 
subscribers. The various power leads 
from the power board to the accumu- 
lators, fuse panel, and machines, the 
earth leads from the relay and meter 
racks and main distributing frame, the 
battery leads feeding the resistance 
lamp cabinet, ànd the leads to the 
engineer's desk, are all run in conduits 
and pipes, built into the floor during 
the construction of the building. 

The secondary batteries are three 
in number, two of which are оѓ 
24-yolt and | 500-ampere-hour capacity at the nine- 
hour rate, ultimately to be increased to 1,020 ampere- 
hours at the nine-hour rate. "These two batteries are for 
the general working of the exchange alternately. The third 


battery, of 30 volts, and having a capacity of 60 ampere-hours 
at the nine-hour rate, is for the purpose of providing the com- 
paratively high voltage necessary for the working of the 
subscribers! meters, and is also utilised for the tone test 
primary circuit. All the cells are of the Chloride S. M. type. 

Two charging  motor-generators are installed, both 
designed to run from the Hornsey Borough Council's 
lighting supply mains, one for 480 volts and the other 
for 240 volts. In each case motor and generator are 
mounted on a common bedplate. The armatures of 
the generators are provided with a large number of 
separate windings and commutator segments, in order to 
allow the batteries to be charged and discharged simul- 
taneously without unduly interfering with the working of 
the exchange, and also to permit of the exchange being 
worked directly from the machines, should such necessity 
arise through the failure of the batteries. "The output of 
the larger machine is 175 amperes at 30 volts (at 1,200 
R.P.M.), and that of the smaller machine is 50 amperes at 
90 volts (at 1,700 R. p. u.). Circuit-breakers, arranged to 
open the circuit with“ reverse " or “ overload " current, are 
inserted in the charging leads of the two 24-volt batteries. 
Fig. 2, p. 853, gives a general view of the power plant, 
with the battery room beyond. 

T woringing motor-generators are also provided, onearranged 
to run from the 240-volt mains, and the other from the 
24-volt battery. Both are equipped with the usual attach- 
ments of make-and-break segments, giving the necessary 
interruptions for junction ringing and for the various tone 
signals, Each gives an output of 2 amperes at 75 volts. 

The power board is equipped with the usual motor- 
starting and battery-charging switches, voltmeters, ammeters, 
Ke. А switch is provided, by means of which the indi- 
vidual reading of any cell of the 24-volt batteries may be 
taken, and a recording ammeter keeps the output of 
current on the exchange, from the 24-volt battery, con- 
stantly under review. "Тһе fuses for the high-voltage 
supply mains are mounted on a small slate panel, formin 
an extension of the power board. The use of the Helsby 
Cable Co.'s patent “ porcelain sealing ends," for the pre- 
vention of surface leakage, has been made general through- 
out the equipment, every power cable having been finished 
off at each end by means of one of these excellent insulating 
devices. 

The switchroom covers an area of 2,400 sq. ft. Its present 


Fia. 4.—BacK OF SUBSCRIBERS’ BOARD, AND RELAY Racks. 


equipment consists of 15 “А,” 9 * B," 1 electrophone and 
1 “test and plugging-up lines" positions, these forming half 
the final equipment (fig. 1, p. 853). One supervisor's and three 
monitors’ desks are at present installed. The interior of 
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the sections has been carefully designed with a view to 
minimising fire risks, sheet-iron and uralite playing a 


O- Wer 
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To Tele. Set Т.А. of Ред 
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Onerater’s Cord Circuit 


Fic. 5.—Connerctions oF RiNGING-REvERSING AND OnpER-WiBE Rinaina KEY. 


prominent part in 
their : construction. 
All apparatus is 
mounted. external 
to the sections, on 
special iron appa- 
ratus racks, an 
arrangement which 
greatly facilitates 
the work of main- 
tenance, besides re- 
ducing the risk 
from fire. Lead- 
covered cables are 
used between the 
sections and the 
apparatus racks, all 
Tinging leads being 
taken in separate 
cables as a safe~ 
guard against in- 
ductive disturb- 
ances .in adjacent 
‘speaking circuits. 

. The sections are 
of the nine-panel 
three-position type, 
the subscribers’ 
multiple extending 
over nine, and the 
outgoing junction 
multiple over six 
panels. The latter 
multiple is of 300- 
line capacity. It 
may be mentioned 
that separate cables 
are provided for the 
subscribers mul- 
tiple on the sub- 
scribers’ and junc- 
tion boards respect- 


Fig. 6.—SuBscRIBEBS! MULTIPLE. 
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INTERRUPTER GENERATOR 
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ively, the common point for both being the horizontal side 
of the intermediate distributing frame. 


Party-line working is limited to two 
subscribers per line, this restriction 
resulting in. a great simplification 
of the keyboards. On the sub- 
scribers’ board one extra key per 
position (see in the adjoining view at 
the extreme right of the 17 speaking 
and ringing keys) suffices to pro- 
vide the necessary facilities. for ring- 
ing “Y” subscribers; whilst on the 


junction side, a two-party line , ma- 


chine ringing key per .cord (red 
and black plungers) is. used. The 
object in each case is simply to pro- 
vide a means of reyersing the direction 


of the ringing current in the case 


of the “Y” sub- 
scriber. Combined 
with the “ringing- 
reversing” key 
already mentioned 
on the, subscribers’ 
board, is an. Order 
wire ringing " key, 
one lever, operating 
both keys. The 
function of the 
latter is to enable 
the operator to ring 
on the call wires 
during the slack 
periods of the day. 
from the accom- 
panying figure, 
which gives the 
full connections of 
the “ringing- 
reverse, and order- 
wire ringing ” key, 
the ringing circuit 
of each calling cord 
ig made normally 
through the extra 
key, and when the 
latter is thrown in 
conjunction with 
any one of the 
cord-ringing keys, 
the effect is to 
reverse the genes 
rator connections, 
and, therefore, the 
direction of the 
ringing current. 
When the order- 
wire ringing key is 
thrown  simulta- 


Fic. 7.—JuNOTION CIRCUIT INcoMING FROM MAGNETO EXCHANGE. 
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neously with the depression of a call wire button, 
ringing currente are sent out on the call wire. 

The junction board is equipped with 
26 cords per position. There are 9 posi- 
tions, and consequently a total equip- 
ment for 234 incoming junction circuits. 
The wiring is arranged for a maximum 
of five call wires to be allotted to each 
operator. A view of a junction or * B " | 
position is shown in the accompanying | 
illustration. At one end of the junction ! 
board, next the cable-turning section, i8 б - 
the electrophone position, with facilities 
for giving 30 simultaneous hearings. 

The usual method of wiring the junc- 
tion circuits incoming from magneto ex- 
changes has been departed’ from, with 
the result ‘that the home supervisory 
lamp glows * con- 
tinuously until the 
subscriber responds, 
instead of being 
shunted as hitherto, 
when the’ machine 
ringing’ key is 
depressed. Also, it 
will be’ noticed in 
the diagram of con- 
nections: given 
on p. 855, that the 
cut-off rélay for- 
merly associated 
with the shunting 
of the calling lamp 
has now been dis- 
pensed with, the 
desired result of 
shunting the lamp 
being attained by 
a general simplifica- 
tion of the wiring. 
А double-coil relay 
and а condenser 
have been intro- 
duced into the sig- 
nal circuit in order 
to facilitate’ con- 
version to common 
battery working 
аб a future date. г. 
In fact, the general 
trend of the pre- 
sent wiring is in 
the direction of 
approaching, as 
nearly as possible, 
the arrangement of 
the common battery 
incoming junction 
circait: Pd 

On the supervisor's desk there are the usual facilities for 
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observing the service of both incoming and outgoing 
A special feature of the desk is the introduction : 


operatora. 
of meter lamps in the observation lines, and the supervisor 
is, therefore, in a position to check every stage in the 
operating, from start to finish. mE "A 
In addition to the usual observation circuits, each 
monitor’s desk is provided with a line circuit to the switch- 
board, an ordinary subscriber's position in the Home” 
section being allotted to each. A call for the monitor is 
indicated by the glowing of two lamps, one fitted imme- 
diately opposite the desk, over the multiple jack equipment 
on the switchboard, and the other, a special lamp of the 
“lighthouse” type, and therefore easily visible from a dis- 
tance, on the monitor's desk itself. A special device has 
been introduced in this circuit for the purpose of 
clearing these two lamps, once for all, as soon as the 
receiver is lifted from the switch-arm. When the 
receiver is replaced, the clearing signal is observed by 


the operator upon her cord supervisory lamp in the usual 
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course, but the two special lamps will not again light (even 
though the receiver be replaced upon the switch-arm), until 
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Fic, 9.—Connections oF Line Cracurit, Monitor's Юввк. 


the circuit is cleared 
and a fresh call 
put through. This 
obviates any con- 
fusion which might 
arise as to whether 
a call for the moni- 
tor is remaining 
unanswered, or a 
clearing signal 
being somewhat 
tardily dealt with 
at the board. The 
full connections of 
the circuit are given 
in. the accompany- 
ing fig. 9. It will 
be noticed that 
upon'the operator’s 
plugging in, the 
30% relay is actu- 

- ated, and a cur- 
rent flows, via the 
armatures of the 
500° cut-off relay, 
through both lamps 
in parallel. A call 
is thus “indicated. 
Upon the receiver'B 
being lifted, the 
12” line - circuit 
‘relay: is» energised 
and а ра pra- 
vidéd for. the cur- 
rent through the 
500° relay: coil to 
earth. This ener- 
gises . the cut-off 
- --— ... relay,and its arma- 
tures aré attracted, 

thereby cutting off 

both lamps from 

the battery. One of the relay armatures is, however, still 
made use of, in conjunction with an additional contact stop, 
to maintain the path of the current through the 500° coil, 


 .when.the circuit of the 12” line relay is broken, due to 


the restoration of the receiver to the awitch-arm.' The cat- 


off relay thus remains energised from the moment that a call 


is responded to, till the circuit is cleared from the board. 

The Western Electric Со. were the contractors for the 
installation, which was carried out in the very short period 
of 14 weeks. | 


The Constantinople Lighting Concession.—It is 
revorted from Constantinople that the concession for the establish- 
ment of a central electric lighting station in that city has 
unexpectedly been granted to a Spanish syndicate, through the 
intermediary of the journalist Blasco Ibanez. The concession, it 
will be remembered, has been greatly in demand for a number of 
years past, the competitora being Germans, Americans and 
representatives of other countries. 
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CONTRACTS CLOSED. 


(Continued from page 852.) 


London.—SmuonEprTCH.— The B.C. has accepted the 
tender of Messrs. J. & G. Weir, at £110, for a boiler feed pump for 
the electricity station. 

STEPNEY.—The B.C. has received the following tenders for the 
supply of rubber cable 

Baxter & Caunter 

F. A. Glover & Co. is 26 á 
W. Т. Henley's Telegraph Works Co. .. v iu 829 
India-Rubber, Gutta-Percha & Telegraph Works Co. 337 

Some time аро, іп anticipation of a railway strike, the Council 
made an arrangement with Ksye, Son & Co., Ltd., to keep in hand 
at their Old Ford Depót until the end of October, 1907, 1,000 tons 
of Norton Cannock nutty small coal, to the Council's order. Now 
that the strike has been averted, the Electricity Committee have 
decided in favour of 600 tons of coal being purchased, thus saving 
the option consideration of £49 10s. The price of the coal is 
14e. 9d. per ton. ` 


BERMONDSEY.— The B.C. has received the following tenders for 
the supply of 2,350 yd. of 2 x 2 x 1 aq. in. low-tension triple- 
concentric cable: " 

Johnson & Phillips, Ltd. ..(provisionally accepted) £1,027 
W. T. Glover & COO. we e) Ps "^ iss 1,04 

W. T. Henley's Telegraph Works Co. ee , 1,015 
Callender's Cable & Construction Co... T ET 1,046 
British Insulated & Helsby Cables, Ltd. m Si 1,017 
Siemens Bros. & Co. dut tes va ЭР 1,055 

WootwicH.—The B.C. received the following tenders for cable 
for additional feeder, to be laid from Beresford Square to the 
Hippodrome, in connection with the electricity undertaking :— 


. (provisionally accepted) £269 
> ee ее 329 


St. Helen's Cable & Rubber Co. .. di 24 .. £784 
Siemens Bros. & Co. .. А E es Ys s 499 
W. T. Glover & Co T P «„ 4125 
Johnson & Phillips E s -— as "P 422 
Callender's Cable & Construction Co. .. = Б 420 


Western Electric Co... 25 А vá aie P 
W.T. Henley's Telegraph Works Co. .. (accepted) 414 
The B.C. has accepted the tender of Steavenson & Co., at £77, 
for ironwork required in the reconstruction of boiler house roof at 
Woolwich works, and the quotation of the Oliver Arc Lamp, Ltd., 
for the supply of 10,000 pairs of arc lamp carbons, at £70 10s. 
L.C.C.—The Highways Committee of the L.C.C. has resolved to 
extend the contract with Messrs. Heenan & Froude, Ltd., to 
include the supply of a car traverser for the first portion of the Bow 
tramway car-shed, at a cost not exceeding £735. 


Moscow.—-It is stated in the daily Press that Messrs. 
Bruce Peebles & Co., Ltd., have obtained the contract for the 
electrification of the Moscow tramways, at a coat of £2,000,000. 


FORTHOOMING EVENTS. 


To- days Events (Friday, November 22nd). —At 5p.m. At the Royal College of 
Science. Meeting of the Physical Society. i ; 


Saturday, November 2311. —А 10 a.m. Junior Institution ot Engineers. Visit 
3 to the Royal Arsenal, Woolwich.  . 


- At 11.30 a.m. Institution of Electrical Engineers. Students’ Visit to 
the Daily Telegraph Printing Works, Fleet Street, E.C. Meet at the 
above works. 


Monday, November th. — At 7.15 p.m. At the University, Sheffield. Insti- 
tution of Electrical Engineers (Leeds Section. Mr. W. Н.Е. 
Murdoch on Magnetic Testing of Iron." 


Tuesday, November 26th..—At 7.30 p.m. At the University (Physical Labora- 
tory, Manchester. Manchester Section of the Institution of Elec- 
trical Engineers. Mr. Н. W. Wilson on “ Further Remarks on the 
Electrical Operation of Textile Factories.“ 


Wednesday, November 27th.—At 8 p.m. Society of Arts, John Street, Adelphi. 


“The Franco-British Exhibition,’ by Sir John A. Cockburn, 
K.C.M.G. 

Thursday, November 28th.—At 8 pa: At the Institution of Civil Engineers. 
Institution of Electrical Engineers. Dr. Robt. Pohl, paper on The 
Development of Turbo- Generators. | 

Friday, November 29th.—At 8 p.m. Society of Arts, John Street, Adelphi. 
„The Hygiene of Work in Compressed Air (Diving, Caisson Work, 
Sub-Aqueous Tunnelling, &c.)," by Mr. J. S. Haldan, M. D., F.R.S. 


Saturday, November 30th.—At 7.30 p.m. At the College. Glasgow and West of 
Scotland Technical College Scientific Society. Mr. P. J. Mitchell 
on “ The Utilisation of Exhaust Steam in its Various Applications.” 


ELECTRICAL ENGINEERS, R.E. (VOLS.). 


The following orders are issued :— 


Monday, November Bth.— A" Company. Technical drill, 7 p.m. 

Tuesday, November 26th.—'' B' Company. Recruits (infantry drill), 6 p.m. ; 
technical drill, 7 p.m. Р 

Wednesday, November 27th.—'' C" Company. Technical drill (Hop. Cup), 
7 p.m. 

Thursday, November 28th. — C“ Company. 
6.90 pm. ] teobnidal drill, 7 pan, 

Friday, November th. D“ Company. Technical drill, 7 p.m, 

Saturdey, November 9010.--'' B. Company, Technical drill (Hop, Cup), 


Sym (Signed) J. H. 8. Pers, Copt, 
Aoting Adjutant, 


Recruits (infantry drill), 


NOTES. 


International Electro-Technical Commission.—The 
preliminary meeting of the above Commission was held in London 
in June, 1906, at which delegates from some fourteen countries were 
present. The Rt. Hon. Lord Kelvin, P.C., O.M., was elected the 
first President and Colonel R. E. Crompton, C.B., Honorary 
Secretary of the Commission. A set of proposed rules relating to 
the general organisation of the Commission was drawn up and 
adopted subject to ratification by the authoritics who bad appointed 
the delegates. These rules have been practically accepted by all 
countries, and there is therefore little doubt of their being finally 


adopted at the first meeting of the Council, which, we understand, 


is likely fo be held next Summer. Broadly speaking, the rules are 
based upon all countries being on an equal footing with equal taxation 
and equal voting power; they also provide for the manner in which 
the recommendations are to be arrived at and place the affairs of 
the Commission and the method of carrying out its objects in the 
hands of a representative Council, consisting of the President of 
the Commission, the Presidents of the Local Committees, who are 
Vice-Presidents of the Commission, ex officio, one delegate from 
each of the Local Committees and the Honorary Secretary. The 
general objects of the Commission are set forth in tbe following 
resolution, adopted by the Chamber of Government Delegates at 
the Electrical Congress held at St. Louis in September, 1904 :— 

“ That steps should be taken to secure the co-operation of the 
technical societies of the world by the appointment of a representa- 
tive Commission to consider the questien of the standardisation of 
the Nomenclature and Ratings of . Electrical Apparatus and 
Machinery." 

We understand that up to the present time Local Committees 
have been appointed in Austria, Belgium, Denmark, England, 


Frauce, Germany, Hungary, Mexico, Sweden and the United States; 
and that the question of appointiug a Local Committee is also being 
considered in Australia, Canada, Japan, New Zealand, Russia, South 


Africa and Switzerland. 
In a movement of this nature progress must necessarily be slow, 


‘but the fact that so many countries have already appointed Local 


Committees ів not only very gratifying, but shows the interest taken 


in electrical standardisation throughout the world. 


From the commencement, the Institution of Electrical Engineers 
has taken a very prominent part in the matter, and not only has it 
defrayed the preliminary expenses, but it has granted a substantial 
loan to the Commission in order that no financial difficulties should 
hamper the work of organisation during the first year, which action 
has been much appreciated by all concerned. The success with 
which the movement is meeting on all sides will not, however, 


necessitate any great inroads being made into the funds placed at 
the disposal of the honorary secretary by the Council of the 
Institution. 


At the end of last year the British Local Committee appointed a 
Sub-Committee on Nomenclature, under the chairmanship of Mr. 
A. P. Trotter, the electrical adviser to the Board of Trade. This 
Sub-Committee is now engaged in drawing up a list of terms with 
their explanations, in general use in the electrical industry, and the 
Council of the Commission, we understand, will most probably 
publish a glossary of electro-technical terms in English and French, 


-the languages in which all reports of the Commission are to be 


published. Under Nomenclature is to be included the question of 


: Symbols, which will be taken up at a future date. When the Local 


Committees in the different countries have settled down to work, 


the British Local Committee, we understand, will appoint a Sub- 


Committee on Electrical Machinery and Apparatus to consider in 


particular what matters can be brought to the notice of the Com- 


mission, with a view to possible International agreement. The 


- British Local Committee is working in conjunction with the Local 
Committee of those countries taking part in the labours of the 


Commission, and the secretaries of the Local Committee are kept 
au courant through the medium of the central office now established 
in London at 28, Victoria Street, Westminster, the secretarial work 
being in charge of Mr. C. le Maistre, A. M. Inst. C. E., the acting 


secretary to the Commission, to whom all inquiries should be 


addressed. 


On the Promotion of Employés.—Wisdom is of the 
gods, but sometimes it is vouchsafed unto men. On the subject of 
promotion much has been written, said and thought, but a lot of it 
has been distinctly personal. There is nothing that produces a 
critical examinatioh into the mental and moral attributes of an em- 
ployer more than the refusal to grant a rise in wages, and the distinct 
gain to the community that would otherwise occur from tHe free 
expression of opinion is somewhat marred by the virulence of the 
language employed. It is, therefore, somewhat refreshing to find 
a writer in Cassier's Magazine for September discussing the subject 
in an impersonal and calmly scientific manner, and the aforesaid 
gift of the gods seems to have descended upon this author. 

The matter is taken up in an analytical style, which leaves no 
room for polemics. 16 is written, “ Ав regards the employé, the 
writer proposes to consider the relative importance of the various 
qualifications for promotion, bearing in mind also the great differ- 
ences which are created by the different professions and industries, 
although there is really more standardisation in this respect than 
may appear at first inspection. As regards the employer, the same 
factors will be considered, but from a different aspect —.“ They 
usually are! And an ominous note is truck by the phrase In all 
cases a ruling consideration will be that a modern business is a 
moneys concern and not a philan fo institution.” This 
is equivalent to a flourish of the scalpel in the surgery. 
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The essence of modern life is expressed in the dictum that '' pro- 
motion by seniority possesses some good features, but not many, 
and where it is satisfactory it will generally be found that other 
factors are really responsible.” Initiative is at a discount, 
mechanical work is induced, a premium is placed on incapability, 
and rigidity in classification into grades is produced. Civil Ser- 
vice departments, where seniority rules salary, are instanced as 
. solemn examples of this evil, and the minds of shift engineers in 
municipal electricity stations may easily find themselves in 
syntony with these remarks—if they happen to be junior members 
of the staff. zt 

An old-fashioned virtue is mentioned—that of honesty. It is 
not, however, with the unreserved conviction that it is ‘the best 
policy,” but that the truth is that, where honesty is all-important, 
then the honest man has a special opportunity; but where dis- 


honesty ів made difficult, then it is other capabilities which govern 


promotion." Obviously then, the politic thing for a suboYdinate to 
do is to carefully examine from what quarter or quarters he is likely 
to get kicked if he swerves from the path of rectitude, and then to 
exercise his ingenuity in finding devious paths unadorned with 
mantraps, preferring rather to trust to the brilliance of his other 
abilities than to lay the hand of injured innocence upon the heart 
of conscious rectitude. This morality does not fit in with the 
parson’s sermon. Pad 

To the man who in his youth has been overdosed with good books 
and moral admonitions from maiden aunts, it is refreshing to find 
the following remarks anent orderliness, neatness, correctness and 
painstaking work :—'' It very often occurs that the orderly clerk, or 
the splendid writer or the absolutely correct accountant is rather 
superfluous . . . . the man who is scrupulously exact in everything, 
Sometimes superfluously se, is often too much concerned with 
details to be able to grapple with matters of serious importance and 
emergencies." 

It is pointed out that there is reliability and reliability. An 
assistant who can work without supervision as to detail is one thing, 
the individual with narrow ideas, a tendency to labour over details 
and omit broader considerations as they are “ пої in his. depart- 
ment is quite another. Thinking imperially " is a fine art not 
altogether to be associated with one eminent statesman. 

That remarkably satisfactory word “gumption” is used with 
commendatory remarks. ‘“ Many а man with indifferent training 
or experience is really a better workman than men who have had 
the best of training and long experience, simply because he can 
use his brains to help his hands, and because he can see a little way 
beyond his nose." From this ascends a golden ladder to success. 
“ A man possessing ‘gumption’ can deal with what comes before 
bim, but an initiative man will often develop beyond that... . 
Originality again corresponds very closely with ‘ gumption’ and 
initiative but proceeds a step further. An initiative men 
can originate developments, but the man who possesses originality 
can often introduce a new method of doing things, a new system, or 
can effect improvement in existing methods and systems." 

Added to all the above qualities, the candidate for promotion 
must have capability for supervision, management and control, and 
the saving grace of tact. Possibly & perusal of the list may 
lessen the wonder at his non-success in practical life of the man 
who has gained many diplomas and the benedictions of his college 
professor. The bread-and-butter virtues are apparently different 
from those inculcated in copy-book maxims. 

Turning now to the way in which promotion actually takes place in 
business life, the: following conclusions sum up the author's observa- 
tions. For ordinary routine and mechanical work the promotion 
of employés is a general practice. For superior positions requiring 
knowledge of the methods and practices of a certain business as 
opposed to similar businesses in the same trade, promotion of 
employés is the best practice, but for superior positions where 
general trade methods and practices are required, the introduction 
of outsiders is often necessary. Honesty, conscientiousness and 
like virtues, while desirable, are not the prime virtues. Manage- 
ment, controlling capabilities, initiative and tact are often more 
important. Humanitarianism and regard for employés is good to 
& certain point, but may be carried to an extreme. Harmonious 
relations between employer, employé and co-workers should be 
aimed at. Initiative and originality should be encouraged. Com- 
munity of interest of employer and employé should be striven for. 
If promotion is & recognised policy, it should be carried on with 
discretion having regard to the inherent qualifications of the 
candidate for the work. If it is not recognised as a policy, usual 
methods should not be departed from without very good reason. 
Specialisation is good, but it must not be made a fetish. Favourit- 
iem, influence, personal bias, prejudice, unreasonable selection and 
kinship or acquaintanceship as reasons for promotion simply spell 
incapacitation of the firm. ` 

We recommend these analytical remarks with all humility to 
certain borough councillors who, perhaps, choose their municipal 
electrical engineer, and guide his hand in selecting his subordinates, 
without having read the pages of our contemporary. We hope that 
our action may do them good. 


Etheric Magic.—According to the Morning Розі, a Mr. 
Grindell Mathews, who has set up a “little wooden hut” on the 
roof of the Kursaal at Bexhill, is carrying on experiments witha 
view to demonstrating his ability to steer and explode torpedoes 
by means of electric waves. The inventor's chances of success may 
be gauged from the following quotation :—'' There is the induction 
coil and, of course, a transmitter, but one's eye rested on a little 
oblong box with two copper cylinders on the top. Anticipating 
the question, Mr. Mathews remarked : Tbat contains the secret of 
my invention.“ With the recoiving station similarly fitted up 
‘afinity is established, ‘The negative and pusitiva poles are brought 


together. My waves go out and return in circles through ether, 
and the principle adopted, namely, the transformation of ordinary 
electricity into electrical vibration, means that no other wireless 
apparatus can affect it in any way.’ Mr. Mathews said that he 
could send a torpedo, fitted out according to his instructions, below, 
оп, or above water, and that if it should happen to be caught ір a 
net the operator would know at once by the transmitting instru- 
ment and by pressing one of a set of keys he could cause an imme- 
diate explosion.” With truly commendable caution, for which we 
are grateful, the Morning Post representative concludes that “the 
worth of the invention has yet to be proved.” 


The Franco-British Exhibition.— FRENCH MAXU- 


FACTURERS NOT ENTHUSIASTIO.—The Paris correspondent of the 


Times tays that in the Siècle M. de Lanessan publishes urgent 


appeals to French manufacturers and merchants to participate on a 
large scale in the Anglo-French Exhibition. He thinks tbat his 
compatriots require some little encouragement to make a brave 
show. Among other things, it is stated that already the organisers 
of the Exhibition of 1908 have conceded the electric lighti: g of the 
Exhibition to French houses. He considers that it would be a 
grave and perhaps irreparable fault if French manufacturers were 
not to go to England en masse, and he calls upon the French Govern- 
ment to encourage them by the promise of recompenses. 

Reuters Bordeaux agent says that the Bordeaux Chamber of 
Commerce has granted a subsidy of 10,000 fr. to the Bordeaux Com- 
mittee of the Franco-Britieh Union to facilitate the participation of 
the department of the Gironde in this Exhibition. 


Utilising Copper Blast Furnace Cases in Gas 
Engines.—A correspondent of the Jfininy Journal states that, as 
part of the general electrification scheme of their extensive copper 
mining and smelting works, the Mansfeld Co. have for some time 
past been utilising the blast furnace gases from the smelters at the 
Krugbütte works for direct consumption in gas engines—the first 
application of this system apart from its well-known use in 
ironworks. 2 

The blast furnace gas has a heating power of 650 ealories per 
cb. metre—the proportion of carbon monoxide being 21°65 per 
cent.—and as the volume of gas amounts to about 21,000 cb. 
metres per hour, the available power from this source, when used 
direct in gas engines, is between 4,400 and 4,500 H. p. Allowance 
must, however, be made for the lessened output when any of the 
furnaces have to be cleaned, and also for variations in the calorific 
power of the gas, and, therefore, the mean of 2,700 н.р. is all that 
can be depended upon. 

The furnaces are connected up to two gas mains—one about 62 in. 
diameter, the other 394 in.—either of which can be disconnected 
for cleaning or repairs. Before reaching the engines the gas has 
to be freed from dust, for which purpose it is passed through 
counter-current washers by the aid of spiral blades rotating at a 
peripheral velocity of about 165 ft. per second. In passing 
through the spparatus the gas is brought into intimate contact 
with water, which is sprayed by the action of the blades and 
forced in the opposite direction to the flow of gas. After being 
dried, the gas, which now contains only about 0:003 grm. of dust per 
cb. metre, against 17 grm. in its original condition, is led to a gas 
holder capable of storing 18,000 cb. ft. of gas, whence it passes to 
the gas engines. | 

These are two in-number, of the Oechelhiiuser type, and each of 
1,300 H. P., а third of equal capacity being in course of erection. 
The type in question is preferred for the conditions under which 
the plant is worked, the absence of valves minimising the wear due 
to the presence of dust in the gas. In fact, this wear is now во 
small that the engines can be run for many months in succession. 
Each motor is of the two-cylinder class, with fly-wheel mounted on 
а common shaft between the halves, and each develops 1,300 н.р. 
when running at 125 revolutions and driven by gas of the above- 
mentioned calorific power. The cylinders are water-cooled, the 
effluent water being pumped up into a cooling tower and thence 
returncd to the supply tanks. The fly-wheels constitute the rotors 
of the three-phase Siemens-Schuckert gencrators, developing an out- 
put of 1,080 xw. at 3,000 volte. 


French and English Post Office Methods.—The 
discussion now proceeding in Paris in regard to the delivery of 
English and other letters from abroad has induced a correspondent 
to draw attention to & contrast between the work of the French 
and the English Post Office officials. Our correspondent states that 
when he had an office in the City, the postmen succeeded in 
delivering to him letters from abroad which only bore his name 
and London, E.C., as his address. This was very good work for a 
mere individual. On the other hand, a letter which was recently 
forwarded from London to the Compagnie Francaise des Cables 
Télégraphiques, with the address merely given as Paris, was sent 
back by the French postal authorities with the rubber stamp 
impression of “returned to England without a reason for non- 
delivery.” It is extraordinary, our correspondent observes, that 
the postal autborities should not know the exact address in Paris 
of the identical company to which they themselves pay a subsidy 
of many thousand pounds per annum. 


Proposed Motor Road.— Notice has been given that 
application is intended to be made to Parliament in the ensuing 
session for leave to bring in a Bill to incorporate a company, and 
to empower that company to make and maintain a motor road from 
Hammersmith to Slough. The application also includes the making 
and maintaining of a tramway or tramroad which will begin in 
Hammersmith and extend to Windsor. А further clause in the 
application deals with the acquisition of certain lands in connection 
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with the motor and tram roads, for the purpose of erecting genera- 
ting stations, engine houses, garsges, car-sheds, repair shops, &c., 
and to enable the company to purchase by agreement or acquire by 
compulsion certain lands containing 12 acres in the parish of 
Ieleworth, county of Middlesex, for the purpose of erecting a 
station for the generating, transforming, storing and supplying 
electrical energy, with all the necessaay and subeidiary works and 
appliances." n 


Fatality.—Deputy-Coroner Dodds held an inquest at 
Wallsend-on-Tyne on 18th inst, concerning the death of Hanson 
Topham, 31, an electrical engineer, who was killed on 7th inst. by 
an explosion at Wallsend, where Messrs. McAlpine are building a 
tunnel in connection with the Carville electric power station. 
William Roberts, agent for Messrs. McAlpme & Co., said he was 
in charge of the contract at the Carville power station for the 


sinking of a shaft for making a tunnel under the bed of the 


River Tyne to carry cables across tbe river. The shaft was about 
70 ft. deep, and compressed air plant, electrically driven, was used to 
enable the men to work in the shaft. On the date named he heard 
that there had been an explosion, and on going to the air-com- 
pressor house he saw the shaft had gone to pieces. Foul gas might 
have caused the explosion, but that afternoon there had been no 
traces of it. Andrew Reed, civil engineer, of Glasgow, thought 
there had been a subsidence under the air-lock, and that the weight 
had caused a strain at the junction of the air-lock and shaft, which, 
in turn, brought about a pressure of air and caused the explosion. 
Edward Tibbit, mansger for Messrs. McAlpine, said he had had 
six years of shaft sinking experience. On the night of the 7th 
inet. he was talking to .Topham when the explosion occurred. 
Witness remembered nothing after the explosion. He was uncon- 
scious for overan hour. The air compressors had been working all 
night with 27 lb or 2 lb. of pressure. He thought the explosion 
had been caused by foul gas. There were chemicals in the ground. 
The jury found that Topham met his death thrcugh injuries acci- 
dentally received by an explosion in the shaft, but there was not 
sufficient evidence to show how the explosion was caused. 


London Power Supply Associated Companies and 
Municipalities.—A brief reference appears in our leaderettes 
to-day to the new Bill tor which Parliamentary application has 
just been lodged bearing upon the future of the London power 
supply question. The following are some of the clauses included in 
the announcement, which appeared in full in the Times of 
Wednesday :— 

To transfer to and vest in the Joint Committee or to provide 
for transferring to and vesting in the Joint Committee, the present 
stations of any of the London Electrical Supply Companies, or of 
the Local Authorities supplying electrical energy in the Adminis- 
trative County of London or any parts of such stations... or to 
provide for the leasing of any such genergring stations. to 
the Joint Committee on terms . . . . to confer powers on the Joint 
Committee to manage ang control such stations or any of them... 
and to erect new stations aad extensions of stations and works. 

To enable the Joint Committee on the one hand, and any of the 
London electrical supply companies or of the local authorities 
supplying energy in London and the London County Council or any 
of those companies and bodies on the other hand, to enter into and 
carry into effect agreements for giving or taking a supply of elec- 
trical energy, the transfer to the Joint Committee of generating 
stations and works, the provision of new or enlarged generating 
stations, the transformation of clectrical energy, the provision, 
laying down, maintenance and use of new electric lines or works, 
the use of existing electric lines or works, and the control, manage- 
ment or working by ће. Joint Committee of any generating stations 
of such other bodies or any of them or any parts thereof and to 
provide for regulating and defining the system and mode of supply 
whether by the Joint Committee or any such company or authority 
as aforesaid, and to confer powers for the purpose of carrying into 
effect any such agreement upon the parties thereto, and for the 
exercise by any one or more of such parties for or on behalf of the 
other or others of them within the districts of all or any one or 
more of them of any of the powers or rights applicable or existing 
in the district or districts of any one or more of them, and as to the 
appropriation and division of receipts arising under, and the pro- 
vision of the moneys required for carrying into effect any such 
agreements. 

To authorise the Joint Committee, within the area hereinafter 
detined, to sell and supply electrical energy in bulk to any company 
or body authorised under any Provisional Order or Act of Parlia- 
ment to distribute electrical energy, and to enable such Com- 
mittee to supply electrical energy for use upon or in connection 
with railways, tramways, canals, navigations, docks, waterworks, 
or other similar undertakings, whether within ar without such 
ares. 

The area over which it is proposed that the powers of the Joint 
Committee should extend is as follows: 

The Administrative County of London and— 

In Essex— 

The County Borough of West Ham, the Borough of East Ham 
and the Urban districts of Barking Town, Walthamstow, and 
Leyton. 

In Kent— 

The Borough of Bromley and the Urban districts of Erith, 
Bexley, Footscray, Chislehurst, Beckenham and Penge and so 
much of the rural district of Bromley as is comprised in the parish 
of Mottingham. 

In Surrey ; 

The County Borough of Croydon, the Boroughs of Kingston- 

upon-Taumes, Richmend and Wimbledon and the Urban districts 


of Barnes, Ham, and the Maldens and Coombe and so much of 

the rural district of Croydon as is comprised in the parish of 

Mitcham. | 
In Midaulesex ' 

The Borough of Hornsey and the Urban districts of Chiswick 

Acton, Willesden, Hendon, Finchley and Tottenham. 

To empower the Joint Committee on the one hand, and any 
company, local authority, body or person authorised to supply 
electrical energy within the area hereinbefore defined ; on the other 
hand, to enter into and carry into effect agreements for the supply 
by or to the Joint Committee of electrical energy in bulk to or by 
any such company, authority, body or person. 

To impose obligations upon the Joint Committee to supply 
electrical energy in bulk and to fix and define the price at which, 
and the terms and conditions upon which the Joint Committee may 
be required to give such supply, and the Bill may, provide for a 
differential price for energy supplicd either in relation to the 
quality or quantity of the energy sapplied or to the point at which 
the same is supplied, and will empower the Joint Committee to 
make and recover charges for the supply of electrical energy and 
for or in connection with the provision or supply or working of 
any engines, machinery, fittings or apparatus or work done in 
connection therewith or any services performed by them. 

To empower and require the constituent companies or any 
bodies represented on the Committee to afford a supply of energy 
to the Joint Committee, and to determine or provide for deter- 
mining the price at which and conditions upon which such supply 
shall be given. 

To exempt the Joint Committee and their undertaking from all 
or any of the provisions of the Electric Lighting Acts, 1882 and 
1888, aud in particular to provide that the provisions of the said 
Acts with respect to the purchase of the undertaking shall not 
apply to any undertaking, property or rights of the Joint Com- 
mittee; and if thought fit to define the terms upon which and to 
prescribe the authority or body by whom such undertaking may 
be purchased, and to provide for the exclusion from any under- 
taking in London purchaseable by any local authority under the 
provisions of such Acts of such portions of such last-mentioned 
undertaking as may then be in use by the Joint Committee, and 
for the purchase thereof by the Joint Committee, or for the 
transfer thereof from any local authority so purchasing to the Joint 
Committee, and to prescribe and define the terms and conditions 
of any such purchase or transfer. 

To repeal or modify the provisions relating to the purchase of 
undertakings contained in the Electric Lighting Acts, 1882 and 
1888, so far as such provisions relate to London, and to repeal or 
modify all or any special provisions relating to purchase of under- 
takings which may be contained ia any Acts or Orders relative to 
the several London electrical supply companies, and to make other 
provisions in lieu of any provisions so repealed. 

To impose obligations upon any of the London electrical supply 
companies with respect to the sale by those companies of all or 
any part or parts of their undertakings, and of any lands, property 
or works belonging to them respectively, and to impose similar 
obligations upon any local authorities supplying electrical energy 
within the Administrative County of London. 

To confer powers upon the constituent companies or any of them 
to supply electrical energy to the Joint Committee and to any 
company, local authority or other authority owning or working 
any railway, tramway, caual, navigation, dock, waterworks, or 
other similar undertaking, whether such energy be used witbin or 
without the area of supply of the company giving the same. 

To authorise the London electrical supply companies, the local 
authorities supplying energy in London, and the London County 
Council to enter into and carry into effect any agreement or agree- 
mente as between all or any two or more of them respectively for 
mutual assistance or for association in respect of the following 
purposes:— . 

The giving and taking of a supply of electrical energy and the 
distribution and supply of energy ; 

The provision of any new, enlarged or extended stations for the 
production and generation of electrical energy ; 

The provision, laying and maintenance of mains, cables, wires 
and works for connecting generating stations together or with any 
other stations or works, or for conveying or distributing electrical 
energy; 

The taking over, management and working of the generating 
stations and of the whole or any part or parts of any electrical 
undertakings; 

The appropriation and division of receipts arising under, and the 
provision of the moneys required for carrying into effect any such 
agreements ; ; 

Any matters or things incidental to or connected with any of the 
purposes aforesaid. 


Football.—The G.E.C. want us to remind their friends 
that they are still running their football club, and that they have 
Several vacant dates away. They would be very pleased to meet 
any team attached to another firm, in or out of the trade. So fnr 
the club has been very successful, having played eight matches, six 
of which they have won, one has been drawn and one lost, with a 
goalaverage of 34 for, and 18 against. Correspondence should be 
addressed to Mr. W. Maddams, hon. secretary. 

Although sending their strongest available team to Herne Hill, 
the G.E.C. football club were beaten 5 goals to 1 by “ Holliday 
Athletic." А correspondent says: “ It was a good game, in which 
the half-backs and backs of the winners predominated, and gave a 
good lesson in following up their forwards, which we should like 
to see the G.E.C. defence do." 

An interesting match of the Electric Supply Football League 
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will take place to-morrow (Saturday) at Greenwich, between teams 
representing the L.C.C. Tramways Power Station and the Bt. James 
Electric. The first meeting ended in a decisive win for the latter, 
but we are informed that, with a much improved team, the L.C.C. 
hope to reverse this result. The only other fixture in this month is 
at Willesden on November 30th, when the Metropolitan Electric 
will endeavour to secure their first win at the expense of the 
St. James Electric. 


Fire at Ealing Electricity Works.—On 18th inst. 
there occurred at the Electricity Works, South Baling, what might 
have proved a disastrous tire, but thanks to the prompt action of 
the works fire brigade, the flames were got under successfully 
before the engine room was reached. The damage is confined to 
the stores aud offices. Nearly all the men employed in the station 
are members of the works brigade, and hydrants were playing on the 
fire within three minutes of its discovery. It was not necessary to 
call in the local fire brigade, and there was no stoppage in the 


supply. b 


Institution and Lecture 
or ELECTRICAL ENGINEERS (MANCHESTER SEcTION).—The 
opening meeting of the Manchester Section was held on 
Tuesday evening, the 12th inet., when the chairman, Mr. 
M. B. Field, delivered his inaugural address. There was a good 
attendance of members, fully 120 being present. After the address 
there was a smokiog concert which was greatly enjoyed. | 

INSTITUTION OF ELECTRICAL ERNOINEERS.— At the meeting last 
week, Dr. Glazebrook announced thc awards of premiums for 
papers read during the previous session. He then vacated the chair, 
his place being taken by the senior Vice-President, Mr. С. P. Sparks, 
and a vote of thanks, moved by Dr. 8. P. Thompson, and seconded 
by Mr. W. M. Mordey, was cordially awarded to the retiring 
President. "We regret to sce, in onc of our contemporaries, a letter, 
signed“ M. I. E. E.,“ in which the conduct of the meeting by Mr. 
Sparks is severely criticised; and this is supported by editorial 
comments. We consider these criticisms entirely uncalled-for, as, 
in our opinion, the discussion was conducted with impartiality, and 
in accordance with the rules of the Institution; moreover, Mr. 
Sparks's own remarks, which we report on another page, were of 
considerable interest, and were not unduly lengthy. 

THE ROYAL Society.—Among the papers down for reading 
yesterday afternoon were the followiog:— | 

F. E. Smith, T. Mather, F.R.8., and Dr. T. M. Lowry. On the Silver Volta- 
meter. Part I: A Comparison of Various Forms of Silver Voltameters," by 
F. E. Smith ; and a '' Determination of the Electro-chemical Equivalent of 
Silver,“ by F. E. Smith and T. Mather, F.R.S. Part II: The Chemistry of 
the Silver Voltameter," by F. E. Smith and T. M. Lowry. Communicated by 
Dr. Glazebrook, F. R. &. 

F. E. Smith. Оп the Normal Weston Cadmium Cell.“ 


Dr. Glazebrook, F. R. B. 
Dr. F. D. Chattaway, F. R. S. 


Notes. — INSTITUTION 


Communicated by 


“Оп a Method of Depositing Copper upon 
Glass from Aqueous Solutions іп a Thin Brilliantly Reflecting Film, and thus 
producing a Copper Mirror.“ E 

Dr. C. V. Drysdale. "On Luminous Efficiency and the Mechanical Equiva- 
lent of Light." Communicated by Prof. S. P. Thompson, F. R. B. 

JUNIOR INSTITUTION OF ENGINRERS.—On Monday last M. Gustave 
Canet, the new President, delivered hix inaugural address, the 
subject being “ Comparisons between Freach and Englieh Artillery.” 
Reterring to the training and elevating mecbanism of naval 
guns, the author stated that hydraulic power was employed for 
this purpose in the British Navy, while the French used electricity. 
The same difference existed in the case of ammunition hoists and 
ther details. Both systems worked well, but the former was 
liable to be crippled by frost, and the appliances were very heavy 
and bulky. The author believed that in the future electricity 
would be regarded as the more advantageous agency. In many 
respects the author considered Eritish practice to be in advance of 
the Frencb. 

Puysicat Socrety.—It is announced that the third annual exhi- 
bition of Electrical, Optical and other Physical Apparatus will be 
held at the Royal College of Science, South Kensington, on Friday 
evening, December 13th, from 7 to 10 o'clock. 


OUR PERSONAL COLUMN. 
The Editors invite electrical engineers, whether connected with the 


Central Station Officials.—From among the applicants 
for the position of electrical enginecr at Haslingden, six have been 
selected to appear before the General Purposes Committee. 

The statf of the Metropolitain Electric Supply Co., Ltd., met at 
the "Torino" Restaurant on Friday evening last, to give a send 
off” to MB. A. W. WILSON, who has been a member of the mains 
department for the past 18 vears. Mr. Wilson is leaving the com- 
pany to take up a position witn the British Insulated and Helsby 
Cables Co., Lid. Mr. X. Cunlitfe Owen, C. M. G., the company's 
secretary, presided, and presented Mr. Wilsou witb a gold cigarette 
CANG. 

The appolutment of Ma. A. BAR RS, ns canvasser and consumers’ 
adviser to tbe St. Pancras electricity undertaking, ів to be continued 
for a further period of .two years at a salary of 4170 per annum, 


thousand units sold to 
the previous year, and 


ether with a commission of 1s. for ev 
vate consumers beyond the number sol 
an allowance of 10s. per week for expenses. 


General.—In connection with the Harmsworth Self- 
Educator, recently completed, an examination was held bearing 
upon the subjects dealt with therein, and the first. place in " Elec- 
tricity " was taken by Мв. SaMUEL Frirn, the promoter of the 
New Liverpool aud District Electrical Association. For tbis 
success he is entitled to a ticket for a tour to Greece, Egypt and 
Palestine, &c. 

Мв. R. J. Nosss, of the electrical staff of the Dynamic Syndi- 
cate, Ltd., Mitcham, was presented with a Bsnk of England note 
on the occasion of his marriage, by Mr. Howard Lacy, on behalf of 
the staff. 

Мв. Н. W. Incram has been elected chairman and Mr. A. J. 


THOMAS deputy chairman of the St. Pancras Electricity Com- 


mittee for the ensuing year. 

The Huddersfield Т.О. has appointed Mn. L. Востневмв, of 
Blackburn, as assistant lecturer and demonstrator in electrical 
engineering at the Technical College. 

Мв. ALDERMAN TRUMBLE, J. P., and Мв. COUNCILLOB J. ANTHONY 


' TRyTHALL, have been re-elected chairman and vice-chairman 


respectively of the Croydon Corporation Tramways Committee for 
the ensuing year. 

Mr. W. B. TaENTHAM, consulting engineer, informs us that he 
has taken into partnership MR. A. №. Hemma, recently construc- 
tional engineer to Marconi's Wireless Telegraph Co., Ltd. The 
title and address of tbe firm will be ‘Trentham & Heming,” 39, 
Victoria Street, Westminster. 

On Friday evening last the shop staff of the switchgear and con- 
troller section of the British Westinghouse Co., Trafford Park, 
Manchester, entertained at dinner their superintendent, Мв. A. M. 
RANDOLPH. Advantage was taken of the occasion to present him 
with an enlarged photograph of the staff, suitably engraved. Mr. 
Currie, general foreman of the section, made the presentation. We 
understand that this is the first presentation made to an official who 
has not been leaving the company's employ. 

Мв. Dy&ES (of Messrs. Handcock & Dykes, of Westminster) has 
been elected a member of the Beckenham Council at a by- 
election. 

The death has occurred of Mr. H. S. Drstin, district manager at 
Exeter for the National Telephone Co., and formerly of Swansca. 
He was 37 years of age. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ackroyd & Best, Ltd. (54 600).— This company's annual return 
was filed on September 21st, when 2,784 preference and 1,800 deferred shares bad 
been taken up out of a nominal capital of £25,000 in £5 shares (8,200 preference 
and 1,800 deferred). £5 per share has been called up on 2,681 preference and 
£13,420 has been received. £9,600 is considered as paid on 100 prelerence and 
1,800 deferred. Mortgages and charges: £20,300 sealed debentures, £1,830 
applied for and paid for, but not yet sealed, and £3,500 floating debentures to 
cover overdraft at bank and guarantors. 


Westinghonse Cooper-Hewitt Co., Ltd. (89,947). — This 
company's annual return was filed on October 17th, when the entire capital of 
£10,000 in EI shares had been taken up, and 5s. per share had been ed up. 
Mortgages and charges: Nil. 


Westinghouse Metal Filament Lamp Co., Ltd. (89,948).— 
This company's annual return was filed on October 17th, when the entire capital 
of £10,000 in £1 shares had been taken up, £10,000 being considered as paid. 
Mortgages and charges: Nil. 


OITY NOTES. 


Cape Electric Tramways, Ltd. 


THE cleventh ordinary general meeting of the above company was 
held on Wednesday at the London Wall Buildings, E.C., Colonel 
Sir Charles Euan Smith, K. C. B., C. S. I., presiding. ; 

The CHAIRMAN, in moving the adoption of the report, said that 
the commercial depression at Cape Town and Port Elizabeth, on 
which so much stress was laid last year as the predisposing cause 
for the reduction of their receipts, had shown no amelioration since 
then, and at the moment was still in full force. This, and the con- 
tinued hostility of the Sea Point Municipality, had been respon- 
sible for the most serious diminution in their revenue. Although 
the Cape system actually carried nearly 190,000 more passengers 
than last year, the gross revenue resulting fell off by about £16,000. 
He was giad to be able to say that owing to the retrenchments 
which had been rendered possible by changed economical conditions, 
this shortage of revenue had been met by savings in working 
expenses. Last year he alluded to the circumstances which 
were operating во severely to their disadvantage, and it 
was necesenry for him again to refer to the ruinous and senseless 
competition which was originally instituted by the Caps Govern: 
ment at the instigation of the Sea Point Municipality, and whiob 
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had been since carried on by the municipality regardless of, it seemed 
to him, any consideration either for common sense or for sound 
commercial principles. In March last the Railway Department of 
the Cape Government, acting under pressure from the Sea Point 
Municipality, made further reductions in the already reduced fares. 
This reduction lowered the fares chargeable on the Sea Point Rail- 
way between Cape Town and Sea Point to a figure actually below 
that upon which any railway whatever could be operated, and at 
the same time give profitable results even of the most modest 
character. In self-defence the board had to meet such suicidal 
reductions by following the same course. In consequence of this, 
and owing to the greatly superior position of the tramways, to the 
greater convenience to the residents of Sea Point and other 
suburbs en route afforded by the tramways, and the more conveni- 
ent service, as against less adequate service on the railway, they 
now carried the bulk of the passengers, althoügh at low rates. 
This made it evident that the high-handed expropriation of their 
property for the benefit of a «mall section of the public, carried 
out by the Cape Government, had signally failed iu its object. 
They still carried the great bulk of the traffic between Cape Town 
and Sea Point, and their cars were crowded with passengers, while 
the railway ran empty trains at a serious loss. But no one benefited 
even temporarily save the Sea Point’ ratepayers, who used the 
cars, and who were enjoying the advantage of extraordinarily 
cheap and unremunerative fares, against the increased taxation, 
which they would certainly have to bear hereafter when the Sea 
Point Municipality's accounts had to receive final adjustment. The 
result of the 18 months’ persecution of the company had benefited no 
one, but it had immensely reduced their legitimate profits, in the 
rightful earning of which they had every reason to count on the sup- 
port of the Cape Government. At the same time it had saddled 
the ratepayers of Sea Point with a burden of debt, which was due 
by them in an increasing ratio to the Cape Government Railways, 
and which, they were informed, had in the month of June last 
already reached a formidable figure. When the railway reopened 
in December, 1905, in that month the gross takings were £1,654, 
and in August last they had fallen to £390. No more eloquent fact 
could be placed before them as indicative of the serious nature of 
the policy which had been pursued against them. The directors 
had made every effort to induce the Government to exercise the 
authority which rested in their hands to bring the Sea Point people 
to reason. When the Prime Minister and Commissioner of Crown 
Lands and Public Works were over here, in the early part of the 
year, they interviewed them, and obtained their approval of a joint 
tariff which they were willing to agree to with the Sea Point Railway, 
and they promised to use their best endeavours to induce the Sea 


Point municipality to adopt the tariff. It was with regret he had to 


report that at this date the position of affairs was in no way altered. 
When the Cape Parliament passed the Act empowering the 
Government to operate the Sea Point Railway on behalf of the 
municipality, and to accept the security of the Sea Point rates 
against loss and for the payment of 4 per cent. interest on capital 


expended, it was with the avowed object of relieving the supposed. 


congestion of traffic on the tramline, aad of affording the 
inhabitants of Sea Point an alternative line of communication with 
the capital. They were convinced that this Act was never intended 
to be used as it bad been as a weapon in the hands of a prejudiced 


municipality, to institute a vindictive persecution against their: 


tramways with the avowed object of accomplishing their ruin. 
That this was the real object was clearly demonstrated by the 
public utterances of certain of the municipal Councillors, who had 
not hesitated to publicly state their wishes and intentions in this 
respect. The Cape Electric Tramway Co. embarked its capital on 
the security of an Act of Parliament of the Cape of Good Hope 
granting it the tramway concessions, and had this not been re- 
garded asa sign of friendliness and support on the part of the 
Government the requisite capital would not have been found. This 
fancied security had signally failed to protect them against a 
serious attack on their legitimate rights in South Africa which had 
been coonived at by the Government. This action of the Cape 
Ministry, if not rectified, must ultimately tend to act as a deterrent 
against the future investment of capital in Cape Colony. Sooner 
or later, however, they felt, the voice of common sense and public 
interest must make itself heard, and then fares must regain their 
right level. In this belief they continued their operations. "Their 
system was in first-rate order, and was administered with sound 
judgment and economy. 

Мв. L. BREITMEYEB seconded the motion. 

Ma. Hayes pointed out that two years ago they were called upon 
to find a large sum of money for relaying the tramways, and they 
were told that the conditions of Cape Town were such that they 
would often have to be relaid. While they might be content to do 
without their dividend, they would like an assurance that they 
. would not be called upon to provide more money. 

Мв. W. B. Коммві, (managing director) said their track at 
present was in first-class order, as well as the rolling stock, and 
they were making provision for the future. 
haps, putting so much by as they would if things had not been 
so depressed, but he did not think there was any fear of further 
capital being required for such contingencies. 

The report was adopted. 


The Eastern Telegraph Co., Ltd. 


THE seventy-first ordinary general meeting of the shareholders of 
this company was held on Wednesday, at Electra House, Finsbury 
Pavement, Sir John Wolfe Barry, K.C.B., in the chair. 

In proposing the adoption of the report (see ELEOTBICAL 


They were not, per- 


Review, November 8th, p. 781), the Снлвмли said that the accounts 
covered the first halt of the new financial year, which now ended 
at December 3186 instead of March 3156 as heretofore. In the 
absence of an account for the corresponding period of 1906, it was 
somewhat misleading to attempt comparisons of income, as the 
present accounts included the most productive quarter of the year, 
viz., the March quarter, which had hitherto been included in the final 
half of their financial year. That circumstauce accounted for their 
being able, at the interim half-year, to make a further contribution 
of £120,000 to the general reserve fund and to carry forward a sab- 
stantial balance of over £41,000, whereas at the interim half-year 
in 1906, ending on September 30th, no contribution was made to 
the general reserve fund, the entire balance of £117,000 being 
carried forward and dealt with in the accounts for the three months 
ending December 31st, 1906. In view of the above they must not 
expect such a large balance forthe current half-year ending Decem- 
ber 318, 1907. Не had again to record a considerable falling-off 
in their receipts from traffic with South Africa, the decrease apply- 
ing alike to ordinary, Government and Press messages. He bad 
occasion to refer at previous meetings to this branch of their traffic, 
which had shown а persistent reduction for some time, and although 
it might be dangerous to prophesy, he must say that he could see 
no important indication of any great improvement in this direction 
in the near future. On the other hand, he was pleased to record a 
continued increase in their receipts from messages exchanged with 
India, Egypt and South America; other branches of their traffic 
showed but slight variations when compared with the corresponding 
half-year. Owing to the alteration in the dates of making ‘up their 
accounts, he thought it would also be more satisfactory to defer any 
detailed comparison with regard to the expenditure side of the 
revenue account, but he was glad to say that the total expenses 
were considerably less on balance than they were for the half-year 
ended September 30th, 1906, this being due to the fact that their 
repairing steamers had been exceptionally busy on work for foreign 
Governments aud other companies, thereby reducing the charge in 
respect of maintenance of cables. During the half-year their c.s. 
Britannia had been specially overhauled, and to meet this expen- 
diture the sum of £5,000 had been taken from the maintenance 
ships’ fund in accordance with their usual custom. He would now 
refer to au item in the balance-sheet which the board had con- 
sidered advisable to deal with on the present occasion—he alluded 
to the investments in respect of reserve funds. As they were all 
aware, these investments had always appeared in their accounts at 
cost price, and full details had invariably been shown, so that any- 
one could see the amount of appreciation or depreciation each 
half-year by comparing the cost with the prices ruling. Although 
the market value had at times been in excess of cost, and at other 
times below cost, it had never been their custom to make any cor- 
responding adjustment of the figures appearing in the balance- 
sheet, and this action appeared to have been approved by the 
general body of stockholdera in the past. It had always 
been the practice of the board to invest the reserve funds in 
securities of the highest class, with a view of their being available 
from time to time when they might have to provide for expenditure 
out of the reserve funds. In consequence of the continued extra- 
ordinary fall, in the market value of the stocks which they held in 
common with that of all other gilt-edged securities, they thought 
that the time had come to make some provision in the accounts for 
fluctuations in the market value of their investments. They had 
carefully considered the matter in all its bearings, and were also 
anxious that there should be no possibility of a misunderstanding 
on the part of any individual stockholder who might not ba able to 
appreciate the question so readily as if some specific entry were 
made in the accounts, and might tkink that large as was the 
amount of their available resources, they were, in fact, more than in 
effect could be realised. Although there was every hope that at 
some future date the investments would improve in value, it might 
be questionable if they would again reach the high prices at 
which they were obliged to purchase them some years ago. As 
stated in the report, the sum of £130,000 had accordingly been 
taken from the general reserve fund and deducted from the figure 
appearing in the balance-sheet as representing the cost of the 
investments they held. Having referred to the question of depre- 
ciation of investments, he thought it was an opportune time again to 
draw attention to the great importance of reserve funds generally 
in connection with submarine cable enterprise. He thought they 
might all congratulate themselves that their reserves now amounted 
to a total of £1,698,000. He had been looking through some of tbe 
earlier records of the proceedings of their general meetings, and he 
found that it took some time, and not a little persuasion on the 
part of the directors, to convince the general body of stockholders 
that it was a wise policy to accumulate large reserves. This policy 
was initiated by their first chairman, the late Sir John Pender, and 
had always been unanimously and consistently supported by the 
board. He thought it had been proved, and generally if not 
universally accepted, that the success of this company was in a 
large measure jattribatable to the creation and building-up of sub- 
stantial reserves. He found that since the incorporation of the 
company, no less a sum than £4,386,000 had at one time and 
another been applied out of the general reserve fund towards the 
cost of cables, renewals, &c. This had enabled them to improve 
the carrying capacity of their system; and by extending their 
service generally they had been enabled to reply to actual com- 
petition, and to face with equanimity any threatened competition 
to which a successful undertaking such as theirs was always liable. 
Besides, it enabled them to keep their capital account and standing 
charges within reasonable limits, so that, while paying a substantial 
and stable dividend to the ordinary stockholders, they had, at the 
same time, been able to consider the interests of their customers 
by making important reductions in the tariffs from time to time. 
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They would ‘readily see, therefore, that the principle of maintain- 
ing substantial reserves rendered the .stability of the company 
more secure, besides ensuring the real value of their holding iu the 
company, notwithstanding the present fall in the market price of 
their gecurities, which was the case with many other companies, 
and, in their opinion, was only of a temporary nature. With 
regard to the question of wireless telegraphy, they would no doubt 
have read the extract from his remarks on this subject which he 
made at the general meeting of the Western Telegraph Co. the 
other day, and as he had nothing further to say in connection with 
this matter, it would be a work of supererogation to take up their 
time by discussing the subject further. 

Sir JOHN DENISON-PENDER, K. C. M. G., seconded the motion. 

Мв. Newsy asked how far those interested in wireless telegraphy 
claimed that they could transmit messages. 

Мв. Newton said he was sorry that tbe board had written down 
the investments so ruthlessly. His view was that the present de- 
pression in gilt-edged securities would soon pass away, and prices 
would again revert to their normal level. 

The CHAIRMAN, in reply, said he did not think that anybody who 
understood the subject had set & bound to the distance that the 
waves could travel through the ether. It depended entirely upon 
the amount of energy put in the creation of the waves, and the dis- 
tance it was required to travel. The point was as to what would 
happen when they tried to read the messages 3,000 or 4,000 miles 
away, and at present they were very sceptical about the matter. 
As he had said at the meeting of the Western Telegraph Co., he 
did not believe that cable companies would find wireless telegraphy 
а serious competitor. With regard to depreciating their reserves, 
it was, after all, only a book entry—they remained exactly as they 
were before, but they made the depreciation in case of a possible 
loss when they were obliged to realise any of their securities for 
the sake of cable enterprise. 

The report was then adopted. 


Amazon Telegraph Co., Ltd. 


Tue annual meeting of this company was held on Tuesday, at 
42, Old Broad Street, E.C. Mr. George Keith presided, and moved 
the adoption of the report for the year ended June 30th, 1907, 
which showed that the tratti; receipts amounted to £66,204 as 
compared with £63,849 for the previous year, an increase of £2,355. 
' The gross revenue was £83,816 and the total working expenses 
£48,073, to which was added £27,014 for debenture interest and 
sinking funds, leaving a balance to the credit of the revenue 
account of £8,728 for the year, thereby reducing the debit balance 
to £65,878 as compared with £74,607 of the previous year. 

The CHAIBMAN said that the accounts showed considerable improve- 
ment in the business. There was an increase in revenue and a 
decrease of expenditure which, as far as it went, was satisfactory. 
The improvement was the result of the better state of the rubber 
trade on the Amazon. The rubber exports had been largely in 
excess of those of the previous year, when a large portion of the 
rubber was held up by the waters falling earlier than usual, which 
delayed it in coming down the river until the following season. 
That made a large reduction in the rubber receipts in that year, 
and & corresponding increase in those of the year under review. 
The traffic transmitted over their cables was affected in the same 
way, which showed how intimately connected the company’s busi- 
ness was with the rubber trade. The receipts had not, however, 
increased proportionately to the traffic owing to the loss due 
to the currency. The cables had worked well and earned 
their full subsidy. Expenses at stations were less, also the 
cost attending the maintenance of the cables, which in- 
cluded the miscellaneous expenses incurred in carrying 
out some special surveys. The number of repairs required 
by the cables had also been less, and there was a satisfactory 
‘decrease in message quarterage for keeping up the cable when the 
cables were down and under repair. Unfortunately part of the cable 
became interrupted and could not be recovered, and some 20 miles 
had to be abandoned and relaid, which had increased the amount of 
cable used for repairs during the year. The debenture charges for 
interest and redemption remained unchanged, and after providing 
for that as well as the working expenses, there was a sarplus ef 
£8,728 going to reduce revenue deficit. Asregarded the present 
year, as far ав it had gone, the traffic receipts were considerably 
increased, hut much depended upon the rubbér crop which bad just 
commenced to come down the river. . The Converaion Bill to which 
he referred last year fixing the valuc of the milreis at 1s. 3d. had 
become law, and so far had been very successfully carried out to the 
great advantage both of the company and of producers for export 
in Brazil. A great improvement in the economic situation of the 
Amazonas was expected, and the Governor had dealt with the 
matter very fully in his message to Congress last July. If this 
improvement were realised he (the chairman) hoped to see the 
position of the company greatly improved. 

The report was adopted, and Mr. C. W. Parish was re- еше s 
director. 


The West India and Panama Telegraph Co., Ltd. 


THE sixty-first ordinary general meeting of the members of this 
company was held on Wednesd ay, November 13th, at Winchester 
House, Old Broad Street, Mr. W. B. Kingsford presiding. ' 

The Свлтнмалм, in moving the adoption of the report (see ELEc- 
TRICAL REVIEW, November 8th, p. 781), said that since they last 
met, the history of the half-ycar under report had been uneventful, 


and therefore there was very little for him to comment upon.. To 
paraphrase a well-known saying, he might say happy was the 
company that had no history." As shown by the accounts, the 
receipts were £43,832, against £36,999 for the corresponding period 
of 1906, being an increase of £6, 833. Having regard to the field 
in which they carried on their operations, he thought they might 
regard the result as not unsatisfactory. The increase was princi- 
paly due to rather more commercial activity in some of their 
foreign stations. The expenses were £4,348 more than for the 
corresponding period. That was attributable to their having 
re-established telegraphic communication between St. Lucia and 
Dominica, which they would remember was interrupted by the 
eruption of Mount Pelee, in Martinique, in 1902. The directors felt 
that the time had come when the operation of connecting Dominica 
with St. Lucia direct might safely be undertaken, thus restoring its 
former duplication to that part of their system. The result of the 
half-year's working was a profit of £13,804, to which had to be 
added the balance brought forward and interest on investmenta, 
making a disposable total of £16,052. They  woald recol- 
lect that last half-year they were able to clear off the 
balance of arrears of dividend on the first preference shares, and 
now they were able to recommend the payment, not only of the full 


six months’ dividend on the first preference shares, but also £1 рег. 


share on account of accrued dividends on the second preference 
shares. The directcrs felt much satisfacticn in being able to make 
that recommendation. They would be giad to knew that the 
traffic receipts were being fully maintained, those at the end of 
October being slightly in excess of Їр: for the corresponding 
period of last year, and also that al' „ueir cables were in g 
working order. They trusted that ¿ney would remain во, more 
especially as the hurricane srason in the West Indies was now 
over. 

Me. HENRY HorwEs seconded the motion. 

Mr. BIREkS congratulated the directors upon the satisfactory 
report. It was, he said, very gratifying to them to know that the 
past half-year had turned out so well; that the current traffics were 
good ; that the prospects of the future traffics were favourable, and 
that the whole of their cables were in good working condition. 

The report was then adopted. 


British Columbia Electric Railway Co. 


Tax eleventh ordinary general. meeting was held on Thursday, 


November 14th, at the Great Eastern Railway Hotel, under the 


chairmanship of Mr. R. M. Horne-Payne. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
November 8th, p. 780), the CHAIRMAN said they could congratulate 
themselves particularly on two points, viz., tbat they were able to 
recommend an increased dividend, which placed the deferred stock 


on an 8 per cent. basis and the preferred stock on a 6 per cent. basis; 


and that at a moment of unparalleled financial stringency, when 
money was being sought on almost any terms, however extravagant, 
by the foresight of the directors the company was able to show cash 
and other liquid assets to the extent of over E150, OC. In view of 
what had occurred during the past year in Great Britain, and to а 
less extent in Eastern Canada and the Eastern United States, they 
might look upon the fetish of municipal ownership as being quite 
dead, and he thougbt the ratepayers all over the world clearly 
understood that municipal ownership almost invariably meant 
extravagance and corruption, and unbearable rates for the rest of 
the population. From time to time during the past few years one 
had heard outcries against the Montreal Electric for paying 10 per 
cent. on their shares at the expense of the public, and similarly 
against the Ottawa, Toronto, Winnipeg and all other successful 
companies, and now no doubt the same cry would be raised against 
them. Those who did so did not recognise that it was on a very 
emall portion of the capital that the higher dividend was paid. In 
their case it was on less than four-fifths of the total money raised 
and expended in the enterprise. From an analysis of their results, 
he found that, from 1898 to 1902 inclusive, they returned less than 
44 per cent. on the money actually put into the enterprise. In 1903 
the investment yielded 4:8 per cent.; in 1904, 51 per cent.; in 
1905, 5/2 per cent.; in 1906, 5'1 per cent., and this year the returns 
on the actual cash invested was 5:564 per cent. It must be apparent 
to the most ordinary intelligence that an enterprise could be run 
by a board of directora, who were enabled to carry out & continuous 
policy from year to year and from decade to decade, more economic- 
ally, and far more advantageously to the public they served, than 
by a body of men who were constantly changing from year 
to year. The former were able to plan out extensions—always 
provided they were not handicapped by short franchises—for years 
in such а way as to best meet the requirements of a growing 
city, and to exert and nurse its industries and its best interests. 
The board of the British Columbia Electric Railway had already 
adopted, in a general way, a comprehensive scheme spread over the 
next three years. On the other band, they bad again and again 
witnessed successive corporations incline to rival scientific systems 
which had involved the pulling up and destruction of the costly 
installations put in by their predecessors. Another point at which 
municipalities were at a great disadvantage, was that of finance, 
for however good а man might be, unless he was brought up to 
finance in опе of the great money centres of the world, he was at 
a loss when money had to be raised. He could conceive no more 
pitiable plight than for such persons to be suddenly called up to 
raise several hundreds of thousands df pounds to meet the needs 
of the ever-growing cities like those they served. He believed 
that the days of cheap money for municipalities were ропе, once 
and for all, and that in the near future the embarrassments of 
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municipalities would prove a serious menace to finance, and that 
large sums of money would be lost in municipal securities during 
the next ten years. Reverting to his remark as to the large amount 


of cash which the company had on deposit, he would point out that 


whilst money had been scarce in Canada, as ia other places, no 
serious crisis had arisen, and the troubles of ber great neighbour 
had been retlected only by the temporary difficulties of & few men 
who had been speculating in New York. Не was glad to say that 
the prospects in Canada in general, and in British Columbia in 
particular, had never been brighter. In British Columbia the tide 
of progress had not been checked, and he saw nothing but success 
and prosperity before the country. 

Mr. T. BLUNDELL Brown seconded the motion, and the report 
was adopted. 

\ 


Victoria Falls Power Co. 


At the conclusion of the business at the extraordinary meeting 
held last week for altering the articles, Mr. H. Wilson Fox, who 
had recently spent a few days at the Victoria Falls, in company 
with Mr. Mershon and Mr. Artbur Wright, gave some account of 
the impressions formed during 1 4 visit. Powerful mining groups, 
with whom previously they had n t |been successful іа negotiating 
contracts, were now daily approaching them and asking them when 
they would be ready to supply them with power, and he had not 
the slightest doubt that as fast as they couid put up their plant, 
that plant would be fully occupied with orders. They had more 
work offered to-day than they could cope with from their existing 
stations, They had two stations, which had an output of slightly 
over 6,000 kw. They were running day and night as hard as they 
could go, and they were having to turn away customers because they 
had not the power to give them. That was a very satisfactory 
position; for instead of having a long intervening period during 
the construction of their big plant, when everything would be going 
out and nothing coming in, they were to-day making profits at the 
rate of upwards of £80,000 a year. Не was, of course, talking of 
working profite in South Africa. Their accounts not having been 
audited, he was not alluding to expenses in London, and so on; 
but this working profit in South Africa was at the rate of upwards 
of £80,000 a year, and the only deduction that would have to be 
made from that would be an allowance for depreciation of plant. 
As soon as the large plant was at work they would hope very 
greatly to exceed those profits. They had established very friendly 
relations with the Government of the Transvaal. He personally saw 
General Botha, Mr. Smuts, Mr. Hull, Mr. De Villiers, and other 
members of the Government, and one and all assured him that they 
would do their best to help them in every way ; and those assurances 
had been acted upon. The Government realised that the establish- 
ment of these power facilities would be of great advantage to the 
Rand—that it would help them in the labour question and would 
give work to the unemployed, which for some time past had been 
a very difficult problem in the Transvaal. А further point had 
been that their electrical engineers had the opportunity of meeting 
personally and exchanging views with all the leading mining 
engineers and mechanical engineers on the Rand. The result was 
that they had been able to yet to the bottom of each other’s minds, 
and to find out what was wanted. They would hope, therefore, in 
laying out their installation, to be able to provide customers with 
exactly what they wanted. In regard to the Falls, although he could 
not makeany definite pronouncement on the subject then, he might 
tell them that he had very good hope that within'a comparatively 
short time they would have quite considerable demands for power 
for industries to be established close to the Falls. If so, that 
would be turning to account at an earlier period than they could 
have hoped another important asset. The two great assets to-day 
were the facts that they were the only large power suppliers on the 
Rand, and had therefore the command of the market, and that at the 
Falls they controlled one of the greatest natural producers of force 
in the world. If they could push these two sides of this work 
simultaneously their position would be very good, 


Metropolitan District Railway Co. 


Тн directors of this company have this week submitted to the pro- 
prietors of the various stocks a statement regarding the financial 
position of the company, and the steps which it is proposed to take 
in order to provide funds to meet requirements. The circular 
reads :— 

"The completion of works in progress—including works con- 


nected with the electrification of the railway, the laying of two 


additional tracks between Hammersmith and West Kensington (for 
the use of which by the Great Northern, Piccadilly and Brompton 
Railway Co., the company receive a rental of £12,000 per annum), 
the reconstruction and improvement of stations which required 
renewal—and also the drainage and reballasting of the railway 
(which is now practically completed) have involved the expendi- 
ture of £241,064 since January Ist, 1906. In addition to this 
expenditure on works, it has been necessary to provide for deficits 
on revenue account for the four half-years ending Jdne 30th, 1907, 
which, as appears from the published half-yearly accounts, have 
amounted in the aggregate to £152,023. It has been impossible to 
raise any moneys by the issue of additional capital since 1905, and 
the requisite funds have been provided by temporary loans on the 
security of the company's surplus lands. These temporary loans 
now amount to £385,000. The company are, however, unable to 
borrow any more money on the security of their surplus lands, and 
Шу have no farther available assets except the Consols mentioned 
below. 


“The surplus lands belonging to the company now yield a rental 
of £26,000 per annum. If these lands were sold by the mortgagees 
they would probably not realise a price at which it would pe in 
the best interests of the company to sell them. The directors 
therefore consider that the company should continue to hold these 
properties, selling, from time to time, as advantageous sales can be 
effected. 

"It is estimated that the deficit on revenue account, after pay- 
ment of fixed charges during the current half-year, will amount to 
£35,000. But the greatly improved service on the railway and the 
increasing traffic. will shortly bring larger revenues, and it is con- 
fidently expected that after 1909 the net revenue will be sufficient 
to pay all fixed charges. 

“ Arrangements are in progress for raising the moneys required 
to pay the expected deficit for the current half-year, so that the 
proprietors of the debenture stocks may receive their interest in 
full. The security to be given for the advance to meet this deficit 
will be a contingent sale of the sum of 450,938 Consols, constitut- 
ing Parliamentary deposits in respect of the Deep Level Railway 
authorised in 1897, and in respect of other authorised works which 
are not now to be constructed. It is proposed to seek powers in 
the ensuing session of Parliament to abandon the construction of 
the Deep Level Railway, and to obtain a release of the deposits 
above mentioned.” | 

The present requirements of the company are :— 


1. To provide for repayment of the temporary loans .. £385,000 
2. To provide for estimated deficits on revenue account 


after the current half-year .. = vs ae © 45,000 
3. То pay for works in progress and for necessary works 

of renewal and improvement during the next three 

years,including estimated expenditure on real pro- i 

perty belonging to the company, in order to create 

additional rentals estiinated at £12,000 per annum 145,000 
4. For working capital .. T as “з ss £3 ; 
б. Contingencies... ne 26 " Ge рер gs 50,000 

Total requirements 82 .. £675,000 


The directors consider that the best course to adopt is to seek 
the authority of Parliament to issue £750,000 prior lien redeem- 
able debenture stock, ranking next after the rent charge stocks of 
the company, for the purpose of raising the funds for the above 
requirements. £550,000 of the proposed stock will be issued as 
soon as the requisite Parliamentary powers are obtained, and the 
balance of £200,000 will be issued if and when required. The pro- 
posed issue of £550,000 of the new stock, if issued, as it is expected 
that it will be, bearing interest ut 4 per cent. per annum, will 
involve an interest charge of £22,000 per annum, but, as against 
this, there will be a saving of about £20,000 per annum, which is 
now payable for interest on temporary loans. The surplus land 
rental of £26,000 per annum, together with the additional rentals, 
estimated at £12,000 per annum, which it is proposed to create by' 
the reconstruction of some of the stations and by building on 
surplus lands connected therewith, will thus be preserved for the 
company. The surplus lands are not now charged with the 
debenture debt of tne company, but it is proposed to insert pro- 
visions in the intended Bil! to extend the charge of the debentare- 
holders, во that it shall comprise these lands.” 

Notice is to be given for a Bill in Parliament to carry out th 
above scheme. 


Richard Hornsby & Sons, Ltd.—The directors recom- 
mend dividends for the year ended September 30th at the rate of 
6} per cent. per annum; £10,000 is placed to reserve. 


Kuala Lumpur Rubber Co, Ltd.—The report to 
June 30th, 1907, states that the output of rubber has been larger 
than was anticipated. The prices obtained have been satisfactory, 
as the 31,902 1b. sold up to June 30th realised an average of 5s. 22d. 
per pound. The profit for the 15 months is £7,612. In view of 
additional capital expenditure, the directors are of opinion that the 
cash resources of the company should be husbanded for the present, 
and they accordingly recommend a distribation of not more than 
3 per cent., free of income-tax. This will absorb £5,400, leaving 
£2,103 to be carried forward. The visiting agent estimates that on 
both estates there will be about 37,700 rubber trees tappable during 
the coming year, from which he expects a yield of 74,400 lb. 


Germany.—The Electrische Licht und Kraftanlagen- 
Gesellschaft, of Berlin, reports a profit of £85,580 for the last 
financial year as compared with £85,271 in the preceding twelve 
months. A dividend of 7 per cent. has been declared. 


Delagoa Bay Tramways.—In the report of the Delagoa 
Bay Development Corporation for the year ended June 30th, it is 
stated that the net result of working the tramways has for the first 
time shown a small profit for the year, but no depreciation of plant 
has been provided for in the accounts. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned security to be quoted in the Official List:— 
Shawinigan Water and Power Со. —#%6,500,000 capital stock in 
shares of $100 each. 


Dorman Long & Co., Ltd.—In their annual report, 
which shows a profit of £224,192, it is stated that additional 
furnaces forthe production of steel ingots are in course of erection, 
and to meet the requirements of shipbuilders for small sections 
and the crowing demand for bars, a new electrically-driven mill is 
to be put down. Every department is fully occupied, and prospects 
for the coming year are good. | | 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


STOOES AND SHARES. 
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asgow , * + н 1 2 |4 12, * * : Р . А + 
Hastings ‘a n T 170 i 6 W Metropolitan trains only, and that the District will concentrate all 
Huddersfic , . + 88 53,538 2 is А * ú P ; 
Hull. e 146 4,981 |+ 806 | 88 88,538 M 4,248 Е Ei energies upon its other traffic. City and South London is slightly 
mon. а> EIN qe cen mim 14:037 1.0% 108 . Weaker. 
ps wie e " = , —4, eo 
Nie Thonet V pi EE p Another recovety, after long falling, is that which pat British 
Leere Cited " 18 | ey | б 40 54,078 110 101 реа m Electric Traction shares a little better. The Preference have 
9 U 
Leeds a кун 18 pu н 90 82 | 212,875 |+ 9,055 51188 hardened 3, the Ordinary 4, but the First Debenture stock fell a 
icester oe ” * ° е ee ee ee 2 2 2 2 8 
Leith „ ey 8 ee: * an 954 | 13,906 |+ 49 5, Xs point. There is a good deal of interest taken in the question 
Liverpool ” =1,9‹7 1+ 676 | 45 | 493,238 1+ 8.105 ees +s И Eion " a th; 
1. C. „ 9| 65963 10,0 82 1.0145, + 169,592 КРЛ o of the next dividend on the Pre‘ereace shares. Some think the 
London United ..| 15 | 11,407 4 921 | 300,648 |+18,058 |.. |.. payment will not be more than 4 percent. The money docs not 
55 ae M: 19 | 90,71 71.900 NE p rg il fall duc, of course, until next February. Contradictory move- 
Newcastle .. „ 16, 8,187 |+ 06 196,99 |+ ` oe | oe meats аге also to be scen in the case of Anglo-Argentine Trams 
Newport " 9 6832 |+ 54 630 | + 1,764 | 14:5 | .. è dx 1 Ang ge | 
Northampton " a 2152 + 6 14,638 |— 495 | 5:5 | „ where the First Preference are 4 down, while the Seconds are 4 
Oldham " 803 ＋ 8:9 66,789 | + 4,811 |3876| .. ч ; А : 
Pontypr 3 a - E 16 RS H 2. s «8:880 H sem 5 н 1.95 мв а нерн зя peared get p 5 1 E latter 
orts mouth. » . + 175 |— 1, 45)... Shares ma e expec come more in avour wi e specu- 
Preston „ 85 40 оаа паль | lative Шш i i 
ading „ Н m А — ` 8 ee i i 
Rotherham .. „ 11%] 1,880 + 218 20,072 |+ 3,301 | 10 | +66 The American group has naturally reccived most attention in tbe 
+Salford А .. |» Al | 4530 i4 208 151,959 |+ 4,266 | 88'9 | .. u aucti ; NM : 
Bhefteld eon? 11 1,236 + 835 190-409 + 9,138 85°76 |. Telegraph section. Anglo-Americans have sprinted sharply, the 
uthampton 975 " ' t, + 1, өө ee ‘Te ы 5 i i М 1 Ыы 
Southe nd-on-Hea aa ie 15 1400 Н a 14:692 |— E: E ps он bid ine on p jn bees : ee P 1 8 5 
Sunderland. | » 437 — — ing go proportion. Direct Unite ates shares have n 
Tyneside „ i 5 ; ' moved. Eastern Ordinary rose a point, and China” shares added 
ae ы cera 18 10s. to their price, making it 12 middle. West Coast of America 
w . . 
West Ham 3 shares have been a little better, but Western Telegraphs came on 


Wolverhampton. „ 18 
Yorks. W. Riding.. „ 17 
Baker 8t.- Waterloo 00 16 
Cen. London Rly... | „ 16 
Char. -,Eus.Hamp.| , 16 
City & 8. Lon. Rly. „ 17 
Dublin-Lucan Rly. » 16 
G.N. and City Rly. » 16 
G. N., Р'ӣу. & Brmp. » 16 
L' pool Overh'd Rly. „ 17 


offer, and so did West India and Panama shares, the Second Pref- 
erence of the latter company more particularly after their recent 
rise. Marconi shares have been freely offered, the price falling as 
low as 188. 

Several of the shares in the Metropolitan lighting companies are 
lower on the week, although City of London Ordinary stand out 


Mersey Railway ..| » 16 with a rise, as bright exceptions. We are told that there is 
Met. Distriet Riy.. à 16 dissension in the councils of the companies, dissension upon the 
Anglo-Argentine .. | „ 10 vital question as to what shape the projected Parliamentary Bill 
ре NM: tiber shall take next session. Two of the concerns are said to be 
Brit. Columbia Ri Rly. 995510 standing out against the proposals, and unless unanimity can be 
«Cape Electric T. 14, August secured, the London lighting industry in the hands of the 
Kalgoorlie, W.A. ГӨН! орех companies will remain іп as unsatisfactory а state as ever, or 
Madras ; .. | Nov. 16 worse. 

D LUN A) | apo Cromptons rose to 1j, but came back again to 35s. Edison and 


Buenos A. & Belgro.| „ 11 


* Compared with the corresponding period of 1906. 
Includes horse, steam and other receipts. 


1 One week only. 
One month. 


Swan issues have been weak, and Willans & Robinson Debenture 
shed a point. British Aluminiums were lowered. Bruce Peebles 
Preference, 16 may bs stated, are changing hands on the basis of 
14—1§, while there is a buyer at 95 of the debenture stock. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock , i Closi Business done Rise + | Present 
Present NAME. or Dividends for the last 8 ; Quotations week ended cr Yield 
Issue. з Share. four years. Nov. 12th. Nov. 19th. 4907. x Fall — | per cent. 
1908. | 1904. Ar | 1906. x " dude maie s S d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil| Nil | Nil АР 8 — 84 — сз к? a 
149,600 |, i do. E 5 % Debs., Nos. 1 to 1,950 Red. | 100 Nil | МІ | 5 5 2 85 — 88 85 — 88 z F A г si : 
n e УЕЗ EAE НЕ MESE MEME AERE 
$ ! е О. 0. P ee ee | / т . UM 
81169610 Do. do. do. Deferred € ..|Btock | 2s. | Nil ip 13% | 188— 143 18j— 14i 141 13; +k H 15 | 
50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 2s PE [В 5 9 90 —102 99 —102 % " bs со 
000 | Chili Telephone, Nos. 1 to 44,000 .. i xs 5 7 8 88 6)— "i 62— "i . к. 1 d 
9,097,680 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock 4% 4% |4 9 1% | 84 — 88 84 — 88 & | s 410 11 
16,000 | Cube Telegraph .. ES s ae - РА 10 0 5 5 5 6— 7 6— 7 Р АЕ EE 
,000 Do. 10 % Pref. ee ee ee ee 10 15 10 10 10 1 — 1 15 = 16 xd ae — i 14 8 
12,981 | Direct Spanish Telegraph, Ord. M ee 5 |4 4 4 & 4 8 Se р A 
6,000 To 955 19 & am. Pref. as p^ 96 10 g 10 10 Ф| od —101 8 E d 8 
90 000 е о. Ы ee te TT EE 
60,7101| Direct United States Cable. 20 |8 95 ae 447 191— 18} 121— 184 194 | il 619 7 
.57,000 | Direct W. India Cable, 4% Reg. Deb., 1 to 1,200, R. 100 44 96 44 100 —102 100 —102 Б> 122 3 $05 
4,000,000 | Eastern Telegraph, Ord. Stock. © vs ..| Stock | 7 795 7 7 121 —126 122 —127 1264 4 + ae 
9,000,000 Do. 84% rie Btock.. " ..| 100 84 83 84 8} 50 T Ж 103 804 $ gs As ds 
1,896,706 Do. 4 % Mort. Deb. Stock. Red. .. | Stock | 4 4 4 4 — а ig 15 iis Ro" оТ 
800,000 | Eastern Extension, Australasia, and China Tele.“ 10 7 7 7 7 11 — 1 À À n 4 2/153 
752, 400 Do. 4% Deb. Stock E .. | Stock | 4 4 4 4 99 —102 99 —102 gis 
295,400 | East & B. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 $ 4 4 9714—1004 9174—1004 : EM 
900,0001| Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 95 4% 1% 4% la 98 —1 96 —100 | 100 
181,127 | Globe Telegraph and Trust sa $s zs 10 64 58 | 54 bà 9 — 10 9 — 10 s ү 214 
181,127 Do. do. 6% Pref... m - 10 6 6 с 6 6 12 — 18 12 — 13 25 Pw TE 
150,000 стан Northern Telegraph o! Cope TEC en are 10 [55% 24% |20 % | 29 — 82 80 — 83 814 2 
ax an ermudas e, st Mort. __ = 4 
ге toa E терн En NV | p кым п 10 5 tie | г a Е 6 5 0 
17,000 o-European Telegrap РА we es `5 — — 
‚380,400 Mackay Companies Common Es ee .. .. | 8100 . 119% 1 3005 50 — 60 9 0 543 i 
$50,000,000 Do. . о. 4% Cum. Pref. .. és . | $100 .. | 4 Ф 2014 % 0 — 60 — o 155 EL MI 
256,127 | Marconi's Wireless Telegraph .. x € Vs 1 Nil [N N s — 12 4— 17, l Ya i 
72,680 | Monte Video Telephone Co., Lid. Ont ы -| 1 [8 Ў 4% |5 6 96 = 125 — “ n — 1 5 
86, 492 . о. o. A T : 
W r und ces ш н ЕЕЕ MEE с 
995 000 L] О, * ae ° 4 ee -— — 
А 15,000 Do. do. 6 % Cum. Ist. Pref. .. i 10 6 $ 6 6 6 & 103— H 10.— 125 11 1143 { a6 
15,000 Do. do. 6 % Cum. 2nd Pref. .. T 10 6 T 6 6 b $ 10 — 1 : 10 — 12 E E: 14210 
250,000 Do. do. 5 95 Non-cum. 8rd кыо 250,000 Б Б 5%) 5 5 5 — 5,4 Sa— 54 5.2, à Ya ES 
9,000,000 Do. do. 84 Deb. Btock d. ee Btock 8496 83 83 88 96 та; 98 е 8 18 5 
1,689,598 | Do. do. 4% Deb. Stock Вей... .. | 100 4% 4 49 |4 100 —102 100 —102 101} | 100 818 5 
179,813 | Oriental Telep. and Elec. 1 to 171,504, fully paid .. 1 64% | 6% 197 14— if К 1$— i] А i $190 
50,000 Do. do. do. 6 Cum. Pref... г 1 6 [6% 6 es 11— 1 14— 1 1 0 
100,000 Do. do. do. 4% Red. Deb. Stock .. | 100 АК .. |49 4 90 — 98 9u — 93 91 90 41 
100,000 Facio & European Tel., 4 95 Guar. Debs., 1 to 1,000 8 1 Ф : EA 3 b. ы % m 100 1 10 30 0 
11,889! uter's “3 T Y m vs ais МА — — 
60,000 "Telephone Co. of Egypt, 44 % Deb. Red, .. ..| 100 s — | 4 4 x | 98 —101 98 —101 E i 11 i 
8,167 | Submarine Cables True. «.. | Cert. | 6 6 % | 6 6 124 —127 xd | 194 —127 А 10 
80,000 | United River Plate Telephone .. Tp a 5 8 8 & 8 8 ej— 7 @— "i b 4 
40,000 Do. 5 % Cum. Pref., Nos. 1 to 40,000 5 5 5 5 5 5 — 6 5 — 5 4 10 H 
15,6091| West African Telegraph, Shares e M ТА 10 4 we i 49% | 4 10 — 1 10 — 1 mA 8 16 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 58,008 2 il il | Nil | 24 1— 1 7 — 1% t3 316 2 
150,000 Do. 4% Debs., 1 to 1500 guiar. by Braz. Sub. Tel. | 100 4% 4 Ф 49% | 4 97 —100 —100 v 400 
207,980 | Western Telegraph, Ltd., Nos. 1 to 207,930. . vs 10 772517 79% |7 Ф 21— 1 124— 1 18 123 — i 5 5 8 
800,000 Do. 4 Deb. Stock Red. 100 | 49% (4 we | 4.2 | 4% | 994-101 964—101 ; .. | 81810 
88,821 | West India and Panama Telegraph .. es v 10 Nil ill N Nil M — 7 у, Ж Я Nil 
84,568 Do. do. 6% Cum. Ist Pref. es us 10 7 %t| 6 |5 8 % — 8 4? 7} ack — 10 6 6 
4,669 Do. do. 6% Cum. 2nd Pref. s БИ 10 Nil il HIN 7i— 8} 64— 7 ВА «s — : Nil 
80,0001 Do. do. 6% Debs., Nos. 1 to 1,800 ..| 100 [spe 5 % | 99 —102 —102 ss 118 0 
— = eg ee сит». 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
2 , + 
Do. 6 % Cum. Prefs., 1 to 280,007 .. 5 5496 | 54 53 bà 598— 53 5i 529 — & 413 7 
366000 - Do. 8 6 % Deb. Stock, 1888 | 100 6 6 6 6 128 —181 198 —181 1984 T is 411 1 
986,100 | Auckland E. Trams, 5 % 1st Mort. Deb. Stock .. | 100 5 5 5 5 102 —106 102 —106 e" i 2s f 25 : 
890,000 | Babcock & Wilcox,1t0580,000.. .. .. .. 1 |179 20 % |20 9 |20 „— 3 8)— 75 / 78/9 | —ħ 2:38.15 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 6 6 6 6 lpa— 1% ly— 15 E T vs е? 
88,000 | British Aluminium, Ord., 2,001 to 40,000  .. m 5 ‚. |7 1 1 — H- 4} 78/9 T1/6 — i 1 Es 
40,000 Do. do. Cum. Pref. .. 5 Nil | 7 7 1 44— 5 4 6 95/- A — à 7 HE. 
90,000 Do. do. “AG 96 Cum. Pref. A 5 Nil | 6 6 6 st 6 4$4— 6 ЕСУ : M1 
90,000 Do. do. 4% Funding Сегіз. .. E 5 .. 4 4 4 43 i К. ES 4i xd 1003 16б) Я in 
958,000 Do. do. 5% lst Mort. Deb. Stock Red. | Stock 5 % | 5 5 5 100 —108 1 : HT 
800,000 Do. do. % Loch Leven Debs. ..| 100 s ES [15 — 99 96 — 99 xn » n 1103 
400,060 | British Columbia E. Rail Def. Ord. Stock .. .. | 100 8 6 6 6 128 —183 128 —188 115 <A on 
800,000 Do. Pref. Ord. Stock ER i ..| 100 5 5 5 5 112 —116 112 —116 A 4 
800,000 Do, 5 % Cum. Perp. Pref. Stock - ma 100 5 5 5 5 101 —105 101 —105 a Ps { 1 i 
988,000 Do. 1st Mort. Debs., 1 to 6,250 .. ix 40 44 3 4 98 —101 98 —101 95} " P 
990,000 5 si cope Power Debs., 1 to 2,900 100 а н : ) wa ia ETES 85/0 — à Nil 
ectric Trac oe oe ee $e 7—4 | 
161,487 Do. do. 6% Cum. Pref. .. 10 6 6 6 6 91 E: t A zc 96/103 bg 1 | н 2 
1,448, Do. do 5 % Perp. Deb. Stock .. | Stock | 5 5 5 5 — " = 70 35 743 Bee 
410, Do. do. “3 96 2n Deb. Stock Red. 100 ee 43 43 43 74 = 78 x D oe q 10 
100,000 | British Insulated and Helsby Cables PS 55 Б 89618 8 10 — 7 — 7 A ^ , fE ^ 
100,000 Do. do. 6 95 Cum. Pref. ee s 5 6 6 6 6 64 6 4 8 4 
500,000 Do. do. 44 % 1st Mort. Deb. Red... | 100 Hi de 4 1 101 —104 101 —104 ЧИ КР 1 
212,000 po ниру А gx b: m ое a 100 4 85 — 89 85 — 89 T" - 
ti estinghouse ef. i an И : M 
nm x B RO TL lace luce „ 
858 Do. O. о в . c se ] 4 4 = — . "n 
1016.00 tBrowett, Lindley & Со., Ord. .. Кя m js £1 Nil | Nil | Nil D 3 yy А à ss Sd 
60,000 |! Е ао. _ 6% Cum. Pref. .. ..| #1 Nil | Ni | Nil] .. 14/6 to 1 14/6 to 15/6 ; i» 3 
105,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. 2 Nil | Nil | 24 Nil 0— 3 0— 3 a P N 
150,000| Do. do. Non-cum. 6% Pref... .. 2 |6 6 6 Nil — à — 3 = Р я P 8 
125,000 Do. do. % Perp. Deb. Stock .. | Stock d 1 44 4% 88 — 86 83—86 vs i is б a 
195,0000| Do. do. % Perp. 2nd Deb. Stock.. | Stock 4 1496 67 — 70 67 — 10 d i на ido 
100,000 | Buenoe Ayres & Belgrano, 1 to 100,000 MATT 5 |8 4 8 $ 8 4 4 4 4 is vs 8 
40,000 Do. do. "А" 6 % Cum. Pref., 1 to 40,000 5 6 6 6 6 4i— í — 62 98/13 i 614 8 
97,500 Do. do. "B"do.,1to 27, 500 £s 5 6 6 6 6 = 1—. 5i és js 6 <. n 
18,900 Do. do. 5 & Deb. Stock .. vá .. | 100 5 5 5 b 106 —115 105 ms Ga $353 
190,000 Do. do. 5 % 2nd Deb. Stock ss ..| 100 5 5 5 5 102 —105 102 “a DEC 
197,610 | Calcutta Tr a ms, 1 to 187,610 .. .. .. .. 5 |6 8 8 8 6g— a 68— at zs 5 i 
80,000 Do. 5 % Cum. Pref., Nos. 1 to 29,890.. 5 m .. |6 5 5 — 5 — (ue c ж 11 , 
850,000 Do. 44 96 1st Deb. Stock.. eh .. | 100 190% 19) 44 43 100 —104 100 —104 x 
85,000 | Callender's Cable Construction shares ЯЯ gi 5 16 15 94— 103 94 — 10) T 
40,000 . . de 5% Cum. Pret. .. | | 6 57 5% 5 5% 87 91 5 | 1 6n 
800,000 e do. 105 p? 1155 Mort. Deb. Stock Red. E 105 t 14 се : 1 1074 s Pu | ee 4 aa 
91,223 Cape Trams. ee ee ee ee 1 eo 
450°000 Castner-Kellner Alkali, 1 to450,000 .. be 8 1 4 4 6 8% | 14— 1% 2 — lye 27/6 277%. | b " 4 
224,988 Do. do. 4 5,18 Mort. Deb. Stock | 100 4h 43 44 44% —102 —102 100} 100 — 4 В 8 
911,568 | Central London Railway, Stock M .. | Stock |4 4 4 a 64 — 57 57 — 60 69 6503 , +3 G1 4 
644,316 5 Do. do. 4% Pref. Stock ee ee Stock 4 4 4 4 83 — 85 83 — 8; oe ее ee 414 2 
644,216 Do. do. Del. do. .. | Btock | 4 4 4 4 40 — 48 40 — 43 РЕ " - ово 
1,480,000 | City and South London Railway oo ee | Btock 2% | 28% | 11% | 2 44 — 46 43 — 45 44 i " 414 5 
* Unless otherwise stated, all shares are fully paid. 1 A period of nine months. 1 From Manchester Share List. 
— 


(Continued om next pese. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Closing Business done | Rise +) Treeni 


Present Btock | Dividends for the Closing Yi 
' r uotations otations week ended ог 
Tune: ue Share. Maat OUP увела, Vor- bah. Tor. йш. | Nov. 19th, 1907. m per cent. 
* Highest oe £ s. d. 
1 
55,000 Crompton & Co., , Nos, 1 б 85,000 8 | 23% | 2495 | 3396 5 95 | 1à— 1:3 1àó— 14 .. | — в : E 5 
st Mort. — — EM ee 
100,000: | EMT RT Pr IU о} „))) E | iin x 
960,000 | Dick, Kerr & Co., 1 to 260,000 e| 1 |... [1 95 10 95 [10 ц— 14 M RS dl 416 ˙0 
805,000 | ро. do. 6 % Cum. Pref., 1 to 905,000 "NE e% 6 NA 6 1— 3 — 22% | 410.18 
294,150 Dublin pude. pb Deb Stock | o 0 84% ах |a» mw | 10h EEF А —4 5481 
60,000 | Dublin United Trams. (1896), 1 to 60, 00 . 10 | 5% |6 % | 6% |6 18 — 14 194— 183 | 1 
59,087 Do. 6% Pref. between 1 and 60,000 10 6% | 6 6 6 | 19]— 183 1 1% 051 
99,261 Edison & Swan Utd., “A” shs., £8 pd., 1 to 99,961] 5 | Nil » 4 42% lk — lj — їв 1 ae 
17,139 Do. “ A” shares, 01—017,189 | .. 5 Nil 4 44%] 92 — 9 — 2$xd . Я 17 7 
819,475 Do. 4% Deb. Stock Red. 100 4 4 4 4 & 81 — 84 79 — 8 TOR Se —2 1 
72, 220 Do. 5% nd Deb. Stock Prov. Certs. an pd. 10 5 „ 5 & 5 C 5 87 — 90 87 — 90 883 | 873 511 
112,100 | Electric Contruction, 1 to 112,100  . 2 |4% ii] Nil] Nil | ~ og ju Үз 3/9 2s РА Nil 
81,390} Ро. do. 7% Cum. Pref., 100 81,800... а |15 7 % 1 Nil — 1 1 12/- pot Nil 
,000 | General Electric Со. 1900), б Cum. Pref. : 10 14%/5 5 5 8— RÀ 8 — 8 . | . 517 8 
200,000 Do. do Mort Deb.. Stock | 4 % | 4 $ 4 4 89 — 92 89 — 92 s . 4 19 11 
78,000 | Gt. №. & City Rail. Pref. Ord. "AT 40. 1 to 78,000 10 8 4 49% |4 11— 12 11— 13 271/6 . 20 08 
r 100 le $ 34 17 1 10210 10 еї „ 
$ о ort e ee ee 5 T3 MEET * ' * 
300,000 Henley s (W. T.), 4. eP Works, Oord. 5 5% 15 15% A 101— p 9 — uà 111 | 6 10 : 
, Pref. ттт — ee e 
150,000 Do. do. Mort. Deb. Stock | Stock 44% d» 44 1 n 106—107 107 — — oe 43 V 
50,000 | India- Rubber, Gut сирей, elegreph Works. 10 10% | 5 % | 16% [10 Mi— 1 144— 15 16 e| s | бав 4 
87,500 {Liverpool 6 Overhead Railway, Ord. Ч 10 |1 13% | Nil. | N 14— 14 1 1 . zm Nil 
10,000 [+ до. Prel., fully paid " 10 Б 5 5%] 6 1— 8 5— © i +È 517 8 
600,070 | London United Trams. (1901), 1 to 50 007 uS 10 8 6 8 8 73 61— 6 EE бы Н 4811 
899,930 Do. do. 60,008 to 1 100,000 10 5 7 6 8 8 — d 6i— 6 j— 4 811 
125,000 Do. do. 5 % Cum. Pref., 1 to 125,000 10 | 5 5 5 % 5 1i— 75— 85 i "- v 517 8 
1,881,000 Do. do. 4 % let Mort. Deb. Stock .. | 100 [4% [4% | 4 4 82 — 86 82 — 86 893 823 4 13 0 
814,016 | Metropolitan Electric Trams., Detd.. .. 1 [Ni | Ni |Ni | Ni m а | us ce | Nil 
600,000 Do. do. 5 €, Cum. Pref. 1 5 |5 5 5 — ec ts 16 / "eer M 5 6 8 
850,000 Do. do. 43% Deb. » Stock Red. | 100 . 4% | 4455 | 4% | 93 — 96 — 96 9 | 92 | 418 9 
945,500 Potteries E. Tro. . 1 5 |6 4 4 14— "n jm P . "D. 728 
245,500 ро, 5 €, Cum. Pref. "t БЕ Ки 1 5 5 5 5 4— — . 618 4 
945,000 44 % Deb. Stock ‚ .. | 100. 43% | 4455 | 4455 | 48 95 — 98 96 — 98 5 4 11 10 
87,950 Telegraph Construction and Maintenance 12 |90 15 15 15 97 — 80 27 — 80 m А 60 0 
150,000 i ae Bds., 1 to 1,500 Red., 1909 100 4965,14 % 4 4 994—1024 yoy -1024 , 818 1 
599,200 | Undergd. E. R. n., 5 96 Profit Shar. S. Nts. .. is . |5 5 b 88 — 42: 34 — 40} 38 —4 18 3 2 
66,666 | Willans & Robinson, i to 30,000 & 80,001 to 116,600 | 5 | 8 % Nil | Nil i H 1.1 Nil 
66,666 | Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141 1606 5 |6 Nil | Nil 8j— 5; 81— 394 71/103 T Nil 
946,574 | Do. 4% 1st Mort. Deb. Stock .. 100 |4%|4%|4%|4 96 | 75 — 80 14 — —1 5 18 
ELECTRICITY SUPPLY COMPANIES. 
14,000 Bromley (Kent) E.L. & P,. 1 to 14,000 às 5 |5 H% 455 4— bh 4k— 53 5 7 4 
70,000 do. 44 % lst. deb. stock .. | 100 | 44% |44% | 4 95 — 98 95 — 98 4 11 10 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 110 10 9 [10 1 7— 8 7— 8 6 5 0 
10,202 Do. do. 7 95 Cum. Pret. 5 7 7 7 7 7 — 8 7— 1 7 6 
886,876 Central Electric Supply 4 Guar. Deb. Stock... 100 4 4 4 4 984—1014 984—101} B 18 10 
80,000 | Charing Cross and Strand Electricity Supply А 6 8 8 5 b ai 36— 82/6 80 / 5 2 10 
80,000 Do. do. do. 44 % Cum. Pref. 6 d Hi d 1 — 3 — 3i 78,9 71/3 6 0 0 
80,000 Do. „City Undertaking '' 44 % Cum. Prf. 5 4 4496 | 4 34 516 s 
427,400 Do. do. 4% Deb. Stock Red. à 100 4 4 4 96.| 4 96 — 99 96 — 99 40 0 
49,486 | Chelsea Electricity Bupply Ord. E 5 6 6 d 8j— 4 4 72/6 5 5 511 
175,000! Do. do. 4l % Deb. Stock Red. | Stock | 4 44% | 44 102 —106 102 —105 4659 
70,595 | City of Londo Elec. Lighting, Ord. 40,001—110,695 | 10 5 6 6 6 s- 94 9 — 10 98 951 +2 | 6 0 0 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 : 10 6 6 6 6 103— 11} 101— 113 5 11 8 
400, 000 Do. 596 Db. Stk., Scrip. (iss. at 116) all pd. zi 5 |5 5 5 122 —126 122 —125 , 4 14 
< 800,000 Do. 44 2nd. Db. Stk., Prov. Crts. yall pd. 100 | 43% E 4% | 4% | 95 — 98 95 — 974 | 96 431 10 
40,000 | County of Durham Electrical Power, Ord. À 5 4 4 4 44— 4 3 4i г 414 1 
50,000 Do. do. do. 5 Pref. М 5 Б 5 5 5 4 4 4 У Ж 62 7 
40,000 | County of London Electric Lighting, Ord. 1—40,000 | 10 | 4 44 5 5 64— K 6ł}— 7. , vs 7 910 
„ „ E E wae SE ME 11 
, 0 O. e toc ee oe — r= ee P 7 
400,000 Do. do. 44 2nd. Deb. Stock .. | Stock 4 ay a 95 — 98 xd 95 — 98 1073 1054 А 4 11 10 
80,000 Edmundson's Electric Co гаров, Ord. Shares . 5 7 7 $ T. Nil à4— 1 4— 1 29 Я 11 0 0 
80,000 Do. do. m. Pref. : 5 6 6 6 8 1— 1 1 — 13 27/6 = 811 5 
850,000 Do. do. 44 9% Ist Mort. Deb. Stk. | 100 Ar 4% 4 16 — 81 16 — 81 x: 511 1 
10,000 Folkéstone, 1 to 10,000 : к” cu 5 % | 5496 42— 5 = 53 — | 57 4 
10,000 Do. 5 9% Cum. Pref., 1 to 10,000 се $s 5 е .. |5 6 5 — b A 418 O 
90,000 Do. 96 1st Deb. Stock i s ..| 100 9 49 4$ 96 — 99 96 — 99 và 4 10 11 
18,000 | Hove, 1 to 18, x 5 9 9 64— 7 ха 64— 7 ys 68 4 
21,000 Kensington and Knightebridge Electri Ord. 6 1 12 10 10 9} 8 — 9 — 1i 511 1 
90,000 do. do. 4% Deben. Stk. | Stock | 4 4 4 4 96 — 98 95 — 98 M 418 
111,000 London Electric Supply Corporation, Li Limited, Ord. 8 Nil | 8 4 á 1 1} ц— 12 616 3 
70,000 Do. 6 % Pref. .. 6 |6 6 6 Si— 4i _3i— 4 712 
874,895 Do. Udo. 4 96 1st Mort. Deb. Stk. Red. | Stock | 4 4 4 44 89 — 93 89 — 93 ed 416 9 
200,000 | Metropolitan Ae Supply, 1 to 100,000 . - 5 10 10 8 44.— 5$ 54 619 2 
76,121 Do. Cum ef. 1—71,106 .. СЯ 5 42— 5 4: b E 410 O 
220,000 Do. Ist Mort. Deben. Stock НА iss $ 108 —107 108 —107 410 O 
250,000 Do. Mort. Deben. Stock Redem. | Stock — 92 87 — 92 816 1 
260,000 | Midland Flectric Dorpore Hop 43 % Ist Mort. Deb. | 100 4 4 954— 964 964— 98) $411 5 
87,500 | Newcastle-on-Tyne, 1 to 87,500 De rus 5 |8 8 8 8 62— 6 61— i x 518 6 
87,500 Do. Pref., 1 to 87,500 - oc 5 5 5 5 5 96 5 — 5 6 — 54 4 10 11 
10,852 | Notting Hill Electric ighting .. A Ys us 10 6 7 1% 7% | 10—11 103— 114 610 5 
20,000 | Oxford, 1 to 96 and 407 to 20,310 Е sca - b 64 " 7 7 63— ba— b 616 8 
50,000 | Do. 4% Deb. Stock ..| 100 | 4 4 4 4 95 — 97 95 — 97 426 
40,000 | St. James’ and Pall Mall Electric Light. Oord. Б 143% |14496 123% 110 7%— 8i Ti 8} : 6 1 8 
20,000 Do. do. 7% Pref. 90,061 to 40,080 5 |1 1 7 7 6— 7 6 — 7 5 0 0 
150, 000 Do. do. 84 % Deb. Stock Red. .. | 100 84 34 8 a 86 — 91 96 — 91 B 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. . 5 4 4 4 1 — 14 — 1 Nil 
60,000 Do. do. 4 > Deb. Stock | Btock | 4 4 4 4 71 — 16 71 — 75 58 воо 
65,000 | South London Electricity Suppi б: 8 ы 5 |8 4 4 8 2 2 2 — 23 45 4276 | — 12 | 600 
120,000 | South Met. Elec. Lt. & Power, Ord. 1 | Nil | Nil | 94% | 9 = — х Е 8 6 8 
117,968 Do. do. % Pret. 1 |1 % 7 % 7% |7 a 1 2— l gr 517 11 
200,000 Do. do. 475 % lst Deb. Stk. | 100 43% | 4% | 4356 | 44 —10: —102 Е 483 
80,000 | Urban Electric Supply, Ord. b b & 5 5 5 i lg— 2% 11 10 6 
80, 000 Do. do. 5 % Cum. Pref. 5 5 „V 5 V 5 J 5 1 là— 2 = 818.1 
900,000 Do. do. 44% lst Mort. Db. Stk. Red. | 100 .. | 44%. | 44% | 48 92 — 95 — 95 4 14 19 
110,000 | Westminster Electric Supply Ord. - 5 |18496 |14 18 % 12 — 9 8— 9 . | —4 | 618 4 
81.279 Do. do. 44 % Cum. Pref. * 6 |5 6 6 44 — 44— 64 5% 469 
(Original 5 Y Red. ‘to 44 9% from 81st Dec., 1906) 
* Unless otherwise stated, all shares are fully paid. 1 Quotations on Liverpool Stock Exchange, 


| uneven —— M —— — 
— — 


`- 


Bank rate of Discount 7 per oent.. November 7th. 1907. 


E — 
——— — — — et PP a 


Vol. 61. No. 1,565, NOVEMBER 22, 1907.) THE ELECTRICAL REVIEW. 867 


THE THURY DIRECT-CURRENT TRANS- 
MISSION SYSTEM.* 


By D. KOS. 


Tuis system was practically operated in 1889 in Genoa (Italy), since 
which time various other transmission plants һе те been added with 
constantly increasing voltages. The two best known examples are 
the St. Maurice-Lausanne transmission (Switzerland), with 22,000 
volts, and the Moutiers-Lyons transmission (France), with 57,600 
volts, In the last-mentioned plant there are in the generating 
station four hydraulic turbine-driven units, each consisting of four 
generators. The individual generator E.M.r. is 3,660 volts, the 
E. M. F. of the system being 57,600 volts. By grounding one line the 
voltage can be doubled later on. The transmission line consists of 
180 kilometres of overhead copper wire circuit, with conductors of 
9 mm. diameter and 4 kilometres of underground cable circuit, the 
cable having a cross-section of 75 sq. mm. Hence, the total resist- 
ance of the entire circuit is 100 ohms, and the line drop amounts to 
7,500 volts, the constant current being 75 amperes. The loss at 


full load is 13 per cent. | 

A more ambitious project is to provide Paris with power from th 
rapids of the Rhone, near the Swiss frontier. A voltage of 140.000 
is being contemplated, with the neutral point grounded. Taking 
equal maximum potential from wire to ground as a basis of com- 
parison, this is the equivalent of 85,000 volts (wire to wire) three- 
phase, a value slightly exceeding recent practice in this country. 
As far back as 1901 an experimental direct-current generator was 
built and used for testing purposes in connection with the St. 
Maurice-Lausanne plant, which generated 22,000 volts. 

The distinguishing feature of the Thury system is that the 
current is kept constant, which is accomplished by motor-operated 
regulators, cut in or cut out by relays, consisting of electro-magnets 
through which a certain fixed part of the current flows, and which 
operate as soon as the current varies either way from its normal 
value. The torque necessary to produce a current iu a series 
generator is proportional to the current and the magnetic flux, 
which latter again is a function of the current. Thus, considering 
& prime mover with constant torque under all speeds and no speed 
regulation, when the current increases through some decrease of the 
load in the receiving stations, the prime mover must slow down. 
This will result ір a lower E. M. F. of the generator and consequently 
in a lower value of the current, which will again reach its normal 
value. When the current decreases the prime mover will speed up, 
and so restore its original value. Consequently, there exists a 
tendency toward self-regulation which, of course, must be assisted 
by a regulating device, operated by the current itself, that will 
change the speed of all prime movers simultaneously so as to 
give such an k. M. r. as will produce again the required constant 
amperage. 

Instead of changing the speed, one can also change the flux, the 
к.м F. being proportional to the product of the two. The flux may 
be changed by weakening the field current through a shunt device, 
or, as was done in the first Thury installation in Genoa, by providing 
а separate common exciter, the speed of which is controlled by the 
regulating device. This last solution is the simplest of all, but would 
be too difficult for real high tension work, because the exciter circuit 
must be connected to all of the generators with their very different 
voltages from ground, which would result in exceedingly expensive 
insulation of the field coils from the frame. 

The E. M. y. could not very well be reduced by means of field 
weakening below 66 per cent. of the maximum value, on account 
of sparking difficulties, so that further reduction must be accom- 
plished by moving the brushes along the collector, or by cutting 


part of the generators out of the circuit. 


With hydraulic turbines there is no need for these things because 
the solution involving speed regulation has been worked out in a 
satisfactory way for this class of prime movers. At lower speed 
the efficiency decreases considerably, but this is not disadvantageous 
for hydraulic plants without a storage reservoir. 

There is only one regulator for all the turbines. or two in case the 
central point is grounded, as the loads on the two halves may then 
differ from each other. The Thury regulator is a complicated piece 
of machinery, but so are all water-wheel governors; and the fact 
that only one (or two) must Бе used, results in a great saving as 
compared with a plant of many units, where each turbine has its 
own expensive governor. Asthe Thury system, moreover, requires 
very little apparatus, and does away with bus-bar galleries, endless 
rows of oil switches, numerous switchboard panels with compli- 
cated apparatus and wiring, aud also with transformers and 
accessories, the saving should more than balance the greater 
cost of direct-current generators, with their relatively expensive 
insulation and greater sub-division, and with several generators 
for one turbine, as compared with three-phase generation. More- 
over, there is a saving in the size of the station building, which 
is, of course, mach smaller in the absence of the thinys above 
mentioned. , 

For the motors in the receiving stations, constant speed is in 
most cases required. There is no tendency toward self-regulation 
in the motor iteelf. The torque of a series motor is proportional 
to the current and the field flux, and hence with a constant current 
is constant save for variations in the efficiency with different speeds. 


* Klectrical World. Abstract. 


Consequently, when the motor load is decreased, the motor tends 
to run away, and when the load is increased, it tends to come to a 
standstill. | 

Of course, if the load is a generator supplying а secondary system 
with energy, an increase of speed would mean an increase of both 
the secondary E. u. F. and current, and consequently an increase 
of the motor load, which would speedily create a new condition of 
equilibrium. A decrease of speed will decrease the motor load in 
a similar way. Аб апу rate, it may be expected in this case that 
the secondary voltage will fluctuate heavily. The regulating 
device for motors is also motor-driven, but its relay is operated by 
an ordinary centrifugal governor, receiving its speed from the 
motor-shaft. The only possible method of regulstion is to change 
the field flux, which is mostly done by shunting the field current 
until the counter E. xt. Ff. is reduced to 66 per cent. of its full value, 
and after that by changing the brush position. It will be seen that 
the motor cannot be overloaded, even for a short time, which is a 
serious disadvantage, especially for electric railway work. 

The necessity of motor regulation is a great drawback to the 
Thury system. The writer of this article had occasion, a few years 
ago, to visit frequently one of the older and smaller Thury plauts 
(in Batoum, Russia)* and was surprised to find the plant running 
reasonably well with all the regulating devices in both genera- 
ting and receiving station disconnected, the operators not knowing 
how to repair them. As far as the generating system is concerned, 
this is not surprising after the theoretical considerations given 
above, but the motors in the receiving station, driving direct- 
current generators, which supplied current for a 2 x 110-volt 
lighting system without a battery in parallel, operated with some 
hand regulation by the attendant. The secondary voltage was not 
very constant, but still it was tolerable and by no means worse 
than what one sees in many small towns. With better operators, 
the result might have been even better. 

In most of the large Thury systems, the secondary systems are 
three-phase for motor and lamp service, and the regulator seems 
indispensable. When the motor is used to drive a generator em- 
ployed for battery charging, the regulator is unnecessary. Probably 
for any direct-current system with a battery in parallel, the 
regulator could also be dispensed with. When the direct-current 
system is used solely for railway purposes, where the voltage need 
not be so very constant, it might be practicable, in case of an 
emergency, to operate without the regulating device, even when 
there is no battery, but the heavy and sudden fluctuations of load 
which may be expected in this case would make the outcome 
doubtful. 

Comparing three systems, namely :—(1) Direct-current series 
system with neutral point grounded. (2) Direct-current series 
system with ground return. (3) Three-phase system. 

The basis for comparison of the three systems being an equal maxi- 
mum E.M.F. from the wire to the ground, and assuming that the 
three-phase transmission has a power-factor of 0:8, either one of the 
direct-current systems considered would require only 32 of the 
line copper necessary for the three-pbase system. Strictly speak- 
ing, it would be still a trifle less, because none of the extra losses 
peculiar to alternating current (skin effect, dielectric hysteresis, &c.) 
will occur. 

The number of insulators required, compared with three-phase, 
is one-third for direct current with ground return, and two-thirds 
for direct current without ground return. This also makes the 
pole construction simpler, especially when, as in accordance with 
very recent practice, suspended insulators for very high voltages 
are used, since it is simpler to make a cheap pole construction for 
two wires than it is for three. Both these factors mean a great 
additional superiority in line economy for the Thury system. Ав 
there is less liability of excessive voltages caused by surges in a 
direct-current system, the factor of safety can properly be taken 
lees than that which is customary for alternating-current lines. 
which would mean cheaper insulators; the usual factor of safety of 
insulators for high-tension lines being often criticised as being 
somewhat low, it is perhaps better not to do so, but that would 
mean again greater safety against insulator trouble, when direct 
current is used. The line loss of the Thury system is the same in 
watts for all loads, and, consequently, the loss per cent. is inversely 
proportional to the load. With an ordinary alternating-current 
parallel system, the line efficiency is, on the contrary, better 
instead of worse when the load is less than full load. This is a 
great argument arainst the Thury system when steam or water 
power with storage is used; for water power without storage it 
does not make any difference. 

The foregoing considerations, which tend to show the superiority 
of the Thury system, apply only to cases where all the power is 
transmitted in bulk to the extreme end of the line. When it is 
intended to distribute the energy over many sub-stations, it'will 
be seen that the advantage disappears to a certain extent. In a 
series system it does not make any difference whether the power 
has to be transmitted to the extreme end or part of it to inter- 
mediate points, the loss in watts remaios always the same, because 
all of the current has to go through the entire line In order to be 
able to make a comparison with the parallel system, we assume a 
line which distributes its power eaually along its length, i.e., the 
sub-stations are supposed to be equidistant and of equal size. 

For approximately equal or uniform distribution of power along 
a line, only about half the copper is necessary that would be 
required for transmission of the total power to the end of the line. 

For transmission in bulk the ratio of line copper required 
respectively by the three-phase and the Thury system was found to 


* This installation has two dynamos, each rated at 100 E. P., 
50-ampere maximum E.M.F. = 2,600 volts; distance of transmission, 
seven miles. 
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8555 in favour of the Thury system’; for equal distribution it 


is only -..——. 
cos* Ө 
The following table gives values for different power-factors. 


The ratios in the cases considered will be seen to vary from 1 to 
4:08 iu favour of the Thury system :— é 


Cos 0 ids 5e d '95 '9 '85 '8 75 7 
Ratio for transmission 

in bulk ee . 2 222 247 277 312 355 408 
Ratio for equal distri- 

bution М .. 1 111 123 138 156 177 2904 


With equal distribution and a high power factor the advantages 
of the Thury system in respect of copper economy are very slight. 
If the greatest part of the power is takea on the first part of the 
line, three-phase is decidedly superior. The direct-current eeries 
system, on the other hand, will give good results when most of the 
energy is delivered at the farther end. In the European Thury 
installations, almost invariably nearly all the power is delivered to 
the extreme end, but small blocks of power are taken off en route. 
The popular objection that the Thury system is only practicable 
for transmission between a generating station and one receiving 
station is unwarrauted; but it is only desirable to use this system 
when the sub-stations are more or less concentrated near the end 
of the line. 

A diagram, giving the potential between the two wires and 
ground, is shown in fig. 1 for а direct-current series distribution 


Fic. l.—PoTENTIAL DIFFERENCE BETWEEN TWO WIRES. 


with neutral points grounded. The line 41 represents the trans- 
mission line; C, E,G and 1 are sub-stations on the positive wire ; 
B, D, F and н are sub-stations on the negative wire. Between н 
and 1 one wire is grounded. The ordinates on either side of the ground 
potential line give the positive and negative voltages of the respec- 
tive wires. It will be seen at a glance that only a limited stretch has 
full voltage between wire and ground. Near the end of the line the 
voltage is quite low, and between x and 1 there is no voltage at all 
on one of the two wires. The diagram is supposed to be drawn for 
full load on all stations; if the load of any or all decreases, this can 
only result in a still lower voltage, as indicated by a dotted line. 
Consequently, high-voltage insulators are only necessary on part of 
the line, and various cheaper kinds, designed for lower voltage, can 
be used on each succeeding section. This illustrates in an indirect 
way that for wide distribution the full benefits of the Thury system 
cannot be realised. The line is only a high-tension line at the 
start, but degenerates into a low-tension line.towards the end. 

Under such circumstances the advantages of direct-current are 
more or less neutralised by the use of the series system. A direct- 
current parallel system would take in all advantages, but as each 
sub-station would necessarily require a sub-division of the voltage 
over many motors, it would be hardly practicable, save in the case 
where there are only one or two large receiving stations. With one 
receiving station only, it is, of course, identical with the series 
system. 

Quoting from an article on the Thury system in the Electrical 
World of August 27th, 1907, p. 352 :—'' A principal source of trouble 
with the direct-current transmission system is from lightning on 
the overhead lines. This is, however, a source of trouble with 
almost all transmission lines in Switzerland, and there seems to be 
no reason for supposing that the trouble is increased in the case of 
a direct-current system." 


However, it would seem that a static discharge may be much 


more destructive when it finds its path through a motor of the 
Thury system, than when it lands in an oil-filled high-tension 
transformer. In a grounded station, the discharge finds its way to 
earth through a series of generators or motors, where it is liable to 
work much havoc, but in the alternating current station it would 
have to work its way through a strong insulation, while the oil will 
smother any arc which might occur if it succeeded. Consequently, 
it would seem that much more care should be given to protection 
of Thury stations than is customary for alternating-current stations. 
Choke coils can be introduced in a direct-current system without 
any other loss than thac caused by ohmic resistance. The main 
source of trouble, the line itself, offers the same opportunity to 
lightning, no matter whether direct current or alternating current 
ів used. 

Where the alternating current has its overload relays, reverse- 
power relays, &c., the Thury system has its over-voltage short- 
circuiting switch, excess speed short-circuiting switch, and inverse 
rotation short-circniting switch. The latter should be more 
reliable than the reverse-power relay, because it is actuated by direct 
current, and hence there is no possibility of it becoming inopera- 
tive in case of trouble, because there is no angle of lag which can 
suddenly jump to nearly 90°. Furthermore, there can be no surges 


on account of resonance and other troublesome alternating current 
phenomena. 

A more or less prevailing opinion that the Thury system should 
be less reliable, because all of the current has to go through each 
individual sub-station and through each individual motor in those 
sub-stations, is, of course, not correct. If ina parallel system a 
sub-station or transformer is troubled by a short-circuit, it will have 
to be disconnected, for instance, by an automatic circuit-breaker, or 
otherwise the whole transmission system will suffer. In the same 
way, when the current is interrupted in a Thury sub-station or one 
of its motors, the automatic short-circuit device must operate to let 
the current pass by. Supposing the automatic circnit-breaker and 
the automatic short-circuiter to be of equal reliability, it can hardly 
make any difference whether all of the voltage or all of the current 
is admitted in each sub-station, as is respectively the case in the 
two systems. 

In respect to line breakdown, the three-phase system with 
grounded neutral has very little that is commendable. If one of 
its three wires breaks or gets grounded, the entire service is inter- 
rupted until repairs can be made. To be sure, operation with two 
wires and ground is theoretically possible, but this is seldom 
attempted, and it is of slight practical value. As а rule, where 
continuity of service is an important factor, a duplicate line is pro- 
vided. Mr. E. J. Young (Transactions A.I.E.E., May, 1907) pro- 
poses for that reason a single-phase transmission with grounded 
neutral, which for the same voltsge between ground and wire, 
obviously has the same line economy as the three-phase system, 
and by means of a system of double-pole, double-throw switches 
for every transformer, continuity of service is assured when one of 
the line wires breaks down. If the two wires were carried on 
separate poles or structures, continuity of service would be almost 
certain, as it would take two coincident accidents to cause an 
interruption. 

Such favourable conditions cannot be realised with the Thury 
system. If only one wire and ground are used, a breakdown will 
give a complete interruption, at least in that part of the line which 
is beyond the break. If there are any sub-stations between the 
power house and the point of trouble, the line should be grounded 
at the last sub-station on the generating station side of the break, 
in a grounding cabin, which should be installed in every sub- 
station. Pending repairs, the first part of the system could 
continue to give service. Where continuity of service is of great 
importance, a duplicate line must be installed over the entire 
stretch, entailing 100 per cent. extra line investment. When two 
wires and a grounded neutral point are used, conditions are better, 
as only one extra line, or 50 per cent. extra line investment, would 
be required to ensure continuity of service. 

In-the Lyons-Moutiers installation as yet no grounded central 


. point is used, the present plant being considered one-half of the 


future plant, or at least it has been laid out with that possible end 
in view. At present when one of the two wires breaks down, the 
return can be made through ground, so that no extra provisions are 
necessary to ensure continuity of service. But, at the same time, it 
is practically equivalent to & 30,000-volt installation and has 60,000- 
volt insulation. 

In the Paris transmission scheme, which involves the unded 
central point, it is considered sufficient that one-half of the power 
supply can be continued if òne wire breaks down. The two wires 
will be carried on separate pole lines, to exclude the possibility 
of thetwo wires being disabled at the same time. 


FAULT FINDING. OR GONE TO EARTH. 
TALLY HO! 


By M. 


WE have the pleasure of reading from time to time in tech- 
nical papers, articles describing the writer’s pet method of 
localisation. These for ideal or theoretical conditions ma 
all be very extra especially good, but when one meets wit 
such conditions as those described below, the desire to have 
the authors of infallible tests on the spot—and keep them 
until the trouble is located—becomes intense. 

There is one town in which Fate has directed that I 
should gain further experience in cable work, where one may 
take one’s choice of earths from a large variety—call and see 
them next day, and find them out, or so disguised as to 
be unrecognisable. Thus, one night, one of my assistante 
telephoned to say that & consumer was in darkness: he, the 
assistant, had carefully examined the apparatus, the fuses: 
were intact, no loose leads could be found, and yet there was 
no light—nay, more, he had put his fingers on to the live 
pole and found it dead ! ] 

There had, to my certain knowledge, been no trace of an 
earth for many days, and there was no report of more con- 
sumera on the same cable being shut down; without 
either of these it seemed inconceivable that a lead-covered 
triple-concentric cable should have suffered through discon- 
tinuity to the centre core! I asked, more or less politely, 
through the telephone, if my assistant was absolutely sure of 


Vol. 61. No. 1,565, Моувивив 22, 1907] THE ELECTRICAL REVIEW. 


869 


his statements—of course Yes" was the reply, and so 
there was nothing for it but that I should turn out. 
First I proceéded to the installation, put my hands on the 
live pole (damp boots be it noted, and the position in a 
public-house cellar), then one hand on each pole across 230, 
and then one hand with damped fingers on both poles. The 
only result was a very faint shock, apparently leakage.“ 
After cutting the insulation below the fuse-boxes, to make 
sure that the fault was not in the sealing chamber, and 
again trying for a shock, I decided that it was a fair case 
for the mains gang, and so turned them out. 

After hanging about for some time waiting—in fact, until 
the mains kit had come more than half way from the 
works I chanced to feel a bit of light fuse wire in my 
pocket, and thought I might as well shove it across the 
house fuses to see what the leakage current might be. 
Result a tlash—healthy enough to assure one of the pressure 
of 230 volts—(still no shock to be felt). In starting back 
at the flash, my assistant I think it was, found cause to 
grumble as he knocked his head violently against the main 
switch situated on some joists. ‘Thank you so much,” 
came a voice down the stairs; “the light is on ,again 
now!!!" Corrosion of the main switch of course had caused 
absence of light, but the shocking question so absorbed us 
that this was overlooked. 

Next day the cellar was apparently in exactly the same 
condition, outside weather the same—only the shocks had 
changed—they got right there! So much for that variation 
of earth. 

My mains experience оп the whole has not stimulated me 
to faith in any theoretical tests for fault location. One fault 
dealt with recently consisted of a partial discontinuity and 
earth on & cable laid on the solid system in iron troughs. 
For testing purposes there were the conveniences of our own 
neutral earthed without resistance at the works, the tram- 
way rails, and the earth wires on two poles, one used for 
telegraphs and the other for telephones. Of course, in addi- 
tion there were the iron troughing and the damp soil. We 
tried our luck with each, I think, with a Varley loop or 
one of its numerous variations; we tried resistances to each 
earth with various currents and in various ways. Every 
test gave a different result, so the proceedings ended in 
trying for shocks at different points — result, fault located 
promptly ! 

On inquiry into the condition of the particular town in 
which this location was carried out, I heard that, two plates 
in accordance with the B.of T. regulations had been sunk 
with all care in the bed of a river, then 500 volts was put 
between them for amusement, and a current of 10 amperes 
was the only result. | 

The traction is connected to these two earths, the rails 
apparently make quite a different earth judging hy the 
recorder, the pipework in the station gives another variety, 
and the official lighting earth is a fifth. Supposing a 
leakage occurs on the lighting: immediately the traction 
recorder assumes a definite false zero, and a traction cut-out 
indicates on both earth recorders. Armour and lead tend to 
increase the variety of earths by two different degrees. It 
takes much experience in ferriting to stop all the earths bar 
the main one. | 

In spite of this, one solid system outer fault has been 
located by a test on a 100-in. low resistance bridge, and one 
with a 500-in. bridge, the former coming out within the 
space of the smallest hole which could be opened out in the 
street, the second within a yard on a 1,200-yard complete 
loop, the length being only approximately known, scaled off 
an ordnance map, and the usual percentage added for 
bends. | 

These two good locations bear out my argument, because 
they were carried out successfully, owing to the many con- 
ditions which upset a test being absent. 

Another series of faults I have dealt with, pleased me 
exceedingly—the neutral was nearly permanently earthed 
with faults, when I took charge of the network, whilst the 
outer followed suit on all available opportunities. When I 
left but one neutral earth remained, and that was located 
dead on. 

Several mains engineets happened to make the town a 
temporary stopping place, and I consequently had the chance 
of absorbing much of the earth lore, and of hearing of many 


runs to earth—a/w«ys in at the kill. Naturally, a challenge 
of any pet location method followed whenever possible— and 
Bitting on the jointer's tool-box by the fire devil I heard 
tales of ventures at home and across the seas, extremely 
interesting, but the fire devil was nearer to us than the 
location given by the pet tests—we spun yarns whilst the 
jointer was warmirg himself with practical fault-finding 
after shivering through theory. Was it luck that I usually 
managed to get things going well without serious incon- 
venience to consumers? Experience is worth а lot more 
than theory in both fox and fault hunting. 

Perchance it may interest some to know the successful 
methods employed on some faults. They were many and 
various, the modus operandi being to think of ridiculous 
things and then go and do them. One member of the staff 
was rather useful-—he was rather sensitive to shocks, and 
wore thin boots—location, dead on and no time wasted. 
Burning the fault before testing is always recommended ; it 
helps things along, and one long joint often takes more time 
than two splices. We simply kept the current on until the 
electric heater had time to work, a bucketful of water on 
the pavement as a next step was effective, steam is a mode- 
rately good locater. | 

If the fault had pleasantly nearly chawed up all one's fuse 
fittings in the near neighbourhood, and seemed likely to do 
80 again on the smallest attempt at nourishment, a con- 
venient method was using sense of smell; put a bar in the 
ground over suspected places and smell it when withdrawn 
—there is not much chance of mistaking the odour! We 
often thought of training a pack to run the scent to ground. 

Of the other senses, hearing has located the position of an 
actual earth contact, although this happened to be 4 ft. away 
from the point of fault leakage. I have only within the 


last few days tried the sense of taste for locating ; a very 


small fault was on, and the effect hardly visible when 
actually opened up. Taste of compound lead and paper gave 
the exact spot. 

Of all the senses, the one that the budding mains engineer 
should exercise chiefly is common sense. One thinks a lot 
and says little, or uses unparliamentary language at all 
wandering electrons, or whatever else they may be, and 


‘thinks that one will be extremely glad when on a job where 


there are no faults to find, but, all the same, a “ network ” 
surrounds one’s heart, and one remembers with longing; 
perhaps mains engineers have special little stray earth 
currents granted to them to keep them cheerful when tucked 
away in the graveyard and, later on, their own special 
network will develop faults which will always be correctly 
located, without a single consumer saying bless words. 
The weather will be perfect, the runs perfect, when we've all 
gone to earth. Tally ho! 


SOME ECONOMICS OF TRANSPORTATION 
IN THE BRITISH ISLES. 


[COMMUNICATED. ] 


THE threatened displacement of steam by electricity, in- 
volving an enormous increase of capital in many of the 
existing steam-worked railways through the adoption of 
long-distance electric traction, should surely give us ample 
reason to ponder the economical questions involved in such 
a change ere the leap in the dark is actually taken. Already, 
notwithstanding a fairly rigid adherence to the railway 
manager's pet nostrum for the cure of fading earnings, i.e., 
making each trade pay the highest rates that it can be 
made to bear, the proportion of working expenses to gross 


receipts has become a steadily increasing quantity, while 


dividends are as steadily dwindling. To this must be 
added the ever-increasing demands of the staff which works 
our railways, and of. the distinguished representatives; there 
seems no call for an increase of capital to lend additional 
gloom to the outlook which confronts both railway managers 
as well as the actual and prospective holders of railway 
securities. On the other band, one of the most crying needs 
of the hour, and one which the future can only intensify 
and not diminish, is the question of cheap transportation 
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within the limits of these Islands. Without internal cheap 
. transportation, the hope of successfully holding our own in 
international commercial competition is illusive indeed, and 
our fate cannot remain for long in doubt. Cheap trans- 
portation, both for passengers and goods, within the narrow 
limits of our shores we must have, or we are bound to 
witness before very long the occurrence of a parallel sequence 
of events affecting our manufacturing industries essentially 
similar to those which have already taken place with 


reference to our agricultural industries. Our 
rural districts have been steadily depopulated 
as the combined result of the competition of 


cheap foreign grown produce and dear inland freights. In 
the international race of the world against any one country, 
itis always the former which sets the pace, or, in other 
words, it is always the imported article which rules the price 
of the home products, whether the country under considera- 
tion be Free Trade or Protectional. 

Under the combined effect of the competition of cheap 
foreign manufactured goods and dear inland freights for 
home manufacturers, the depopulation of our towns is as sure 
to ensue as that of our rural districts; it can only be the 
question of a comparatively short time. Whenever manu- 
factures are carried on at a more or less remote distance 


from the places where the raw materials for those manu-. 


factures are produced, and similarly whenever the factories 
where workmen are employed lie at a more or less remote 
distance from where they dwell—manufacturing is carried 
on under essentially wasteful conditions, exists under essen- 
tially artificial circumstances, and can only subsist provided 
the cost of transportation is reduced to, and maintained at, a 
minimum figure. Under any other circumstances the forces 
tending to disintegrate and break up the artificial conditions 


so greatly exceed those tending to preserve and perpetuate . 


them that the former must inevitably and quickly prevail. 
It is obvious, therefore, that as a condition precedent to our 
continuing to occupy the eminent position among manu- 
facturing nations which we have secured during the past 
century, we must reduce the cost of our inland transportation 
to a more reasonable figure. Our failure to do this in the past 


has already helped to reduce our at one time most important 
agricultural industries to a moribund condition, has largely 


depopulated our country districte, and is fast reducing them 


to an uncultivated waste. Our failure to do so in the future 


will just as inevitably help to reduce our great iron and 
textile industries to a similar moribund condition and will 
depopulate our manufacturing districts and rapidly rednce 
our towns, more or less, to aggregations of dilapidated 
tenantless houses. It is curious to note that while the 
policy by which all classes of foreign produce, raw and 
manufactured, are allowed to enter our ports as freely and as 
inexpensively as possible has been rigidly adhered to for 
nearly seven decades, its obvious corollary, the policy of 
securing the unhampered and inexpensive distribution of all 
classes of produce inland, and the delivery under similar 
conditions of the articles of home production at the sea- 
board for exportation, has been just as rigidly ignored. The 
advantage to the general population arising from the 
deliberate relinquishing by Government of its prescriptive 
right to the taxation of all produce crossing the frontiers 
of the State, to the extent to which it has been 
abandoned in these islands in recent times, has been 
more than set off by the deliberate creation 
of private monopolies possessing the prescriptive right to 
tax all produce in transit to and from those frontiers, to an 
extent only limited by the capacity of the goods to pay the 
charges levied on them. Over the Government monopoly in 
taxation the Constitution provides some remedy, and in any 
case the proceeds form part of the public revenue, and serve 
to meet public expenditure, but over the private monopolists 
and the revenue they raise to render a semi-public service, 
often unnecessarily inflated from wholly private reasons, the 
control afforded by the Board of Trade and the Railway 
Commissioners has proved both illusory and unsatisfactory. 


This inflation of expenditure with its unavoidable corollary 


of excessive tolls is, no doubt, curing itself in the case of 
railways, as it did in the case of canals, by the slow process 
of the progressive depreciation of the stocks representing the 
capital value of the respective undertakings, analogous to 
the self-amputation or sloughing of a wounded limb. But 


in the meantime, in the former, as in the latter case, the. 
subject of this slow process of amputation, the manufacturing 
and producing public, runs serious and unwarrantable risks 
of blood poisoning and consequent premature decease. 
Internal transportation has been effected in civilised 
countries as far back as history runs by means of either 
landways or waterways. To increase the speed and reduce 
the cost of collective traction on landways, the railroad and 
the tramroad have been evolved, and to a large extent an 
unmistakable tendency has been developed by which these 
have superseded their common ancestor, the ordinary road. 

The recent development of automobile traction may, very 
probably provide a wholesome check upon this tendency 
in the immediate future, notwithstanding that it is unlikely 
to prove a satisfactory substitute for traction on railroads or 
tramroads, especially where traction in bulk is within the 
bounds of possibility, and these always must remain the 
only really economical form of land carriage for heavy and 
bulky merchandise handled in large quantities. 

We may possibly see an effort made before long to 
provide special roads for automobile traffic, at least of the 
pleasure variety ; for although the Bill presented to Parlia- 
ment two years ago for an automobile road from London 
to Brighton fell through, it, or others like it, will almost 
certainly be reintroduced before long.. In many parts of 
the United Kingdom the remains of ideal tracks for auto- 
mobile traffic actually exist in the shape of derelict Roman 
military roads. These would possess, if properly repaired, 
the best qualifications for such a traffic, being generally 
straight from point to point, long distances apart, and closely 
following the lines of the watersheds. Тһе Romans, no 
doubt, selected these locations for their main lines of com- 
munications, because it was cheaper to construct roads, 
maintain and defend them in an unclearéd country when 
they closely followed the ridges and avoided the valleys, 
than under the reverse circumstances, and our word “ high," 
that, is “ elevated ” road, is a legacy of the conditions which 
produced these early main roads. 

The rehabilitation of the ancient Roman roads would be 
not only a sensible and economic improvement, which every- 
one would welcome, but it would also lead to a more 
or less ideal differentiation in automobile traffic, the new 


automobile roads being used for high-speed passenger traffic, 


leaving the older main roads to the slower and, bulkier traffic 
of goods and passengers carried by the motor-lorry and 
omnibus. For these new automobile roads the excellent, 
though antiquated, system by which the cost of the roads 
and their maintenance wert defrayed directly by the traffic, 
might very reasonably be reintroduced with some suitable 
system of control, so that the improvement need not cost 
the over-burthened local tuxpayer anything. 

It were very well for our Islands if circumstances had 
favoured progress in water-traction as efficiently as it has 
done that of land-traction in the last three-quarters of a 
century. Having made a marvellous start in the three- 
quarters of a century immediately preceding the last, water- 
traction has unluckily remained stagnant, if it has not 
actually retrograded ever since. 

It is now questionable whether by any means within the 
limits of practical measures that could be legitimately adapted 


‚ either privately or by the State, the ground lost in the 


development of internal waterways could be retrieved. 
The vague impression that something might ‘and ought to 
be done in this connection, seems to have captivated a 
section of the thinking public, and has reacted upon the 
Government of the day, producing the usual Royal Commission 
with the promised panacea of an extra voluminous report, 
and one or more volumes of evidence, which very few 
besides the Secretary and the witnesses will ever take the 
trouble to read through. It is our intention to return to 
the consideration of the report and volume of evidence, 
which has been up till now issued by the Canal Commission, 
at an early date, and at some length, for we are convinced 
that electric traction can alone provide the requisite means 
for resurrecting our inland waterways and bestowing on them 
a fresh lease of life. 

All that we will add here is that if canals are in the 
future to take their proper share in the general scheme of 
inland traction, they will have to be altered in structure and 
method of working, so that, first, the traffic on them will 
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move at an average speed exceeding 10 miles an hour ; and 
secondly, so that barges can be worked in trains instead of 
single units, or, in other words, they will have to be adapted 
to the conditions of transportation in bulk characteristic 
of all up-to-date commerce. It is curious that the practical 
solution of both these desiderata has been practically in 
sight for more years than we should care to point out, and 
yet that its application should only have been made 
possible by the advent of electric traction. 


ALUMINIUM AS A SUBSTITUTE FOR 


COPPER FOR ELECTRICAL TRANSMISSION: 


PURPOSES. 
By JOHN B. SPARKS. 


(Concluded from page 798.) 


High-Tenswon Cubles.— For the sake of comparison let us 
compare the costs of aluminium and copper cables for high- 
tension work. 

In fig. 1 curves were given, expressing the cost per km. of 
insulation, lead and labour, &c., as a function of the section 
of core for low-tension sin gle-core cables. 

. . Corresponding to this we have fig. 3, which gives curves 

expressing the cost of insulation, lead and labour as a function 
of the section per core and the voltage between cores for high- 
tension, three-core cables. 
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Fie. 3.—Cost or INSULATION, LEAD-CovERING, AND LABOUR FOR 
Тнвев-Рнлви TuHREE-CogE Н.Т. CABLES. 


It will be noticed that there is a break in the curve for 
10,000-volt cables, also in that for 20,000 volts. 

This occurs when the cores are stranded to a sector-shaped 
section, thus effecting a saving in insulation. 

Where the amount of insulation is very large in comparison 
with the section of copper, it would not be economical to 
construct the cores in this way. 

It will also be noticed that at very high voltages the cost 
of the cable, after a certain section is reached, increases 
with decreasing section of core, as the increasing curva- 
ture of the conductor calls for an increased thickness of 
insulation. 

Let us, as in the case of low-tension cables, estimate one 
particular case in full: for example, a three-phase three- 
core cable to transmit 800 кү. at 10,000 volts between 
cores with a logs of 0*3 per cent. per km. 

A copper cable for this purpose would have a section of 
50 sq. mm. per core. 


(4) N 
Section of core  ... 50 sq. mm. 
Weight of all three cores per km. (allow 3 per cent. 
| for stranding) = 50 x 89 x 103 x 3 x 1:03 1°38 tons 
Take cost of copper wire per ton at £100. 
Cost per km. of 3 x 50 sq. mm. cores ... £138 
From fig. 3, cost of rest of cable per km. £310 
Total cost of cable per km. £448 
An aluminium cable of equal conductivity "will have a 
section per core of 9561 = 82 sq. mm. 
. (B) Aluminium. 
Section of core . 82 sq. mm. 
Weight of all three cores per km. (allow 3 per cent. e 
for stranding) = 82 x 27 x 107" x 3 x 1°03... 0'685 tons 


Take cost of aluminium wire per ton at £100. 
Cost per km. of 3 x 82 8q. mm. cores ... Ке .. £68 
From fig. 3, cost of rest of cable per km. Р ... £400 


— — 


. Total cost of cable per km. £468 

In order that the copper cable should cost £468 per km. 
copper wire would have to be at £114 per ton. 

Or, in order that the aluminium cable should cost only 
£448 per km., aluminium would have to be at £70 per ton. 


TABLE Il.—CowPABATIVE Costs oF COPPER AND ALUMINIUM 
THREE-CORE CABLES OF EQUAL CONDUCTIVITY FOR WORKING 
PRESSUBES OF (a) 5,000 Vorrs, (b) 10,000 Ұогтз. 
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10,000 
volts 


100 100 726 68 | 164 100 | pd ni 
200 | 100 | 1122 | 114 | 328 | 100 | 1,084 


The above results have been incorporated with others in 
Table II. Particular interest is attached to the figures for 
the 5,000-volt 121-sq. mm. copper cable, as this corresponds 
to the cable used to transmit the power from Shepherd’s 
Bush to Notting Hill Gate for the Central London Railway. 
The cost given in the table of £600 to £700 per km. agrees 
very well with the actual cost of the cable.* 

These results show that, as was the case with low-tension 
single-core cables, whatever section of core is considered, the 
price per ton of aluminium corresponding to a given price 
per ton of copper (i. e., for equal cost of cable) is always the 
same. In the case of the 200- -8q.-mm. core 10,000-volt 
cable, the variation is caused by the change from circular to 
sector-shaped cores. 

The curves corresponding to the above results are given 
in fig. 4. Comparing these curves with the curve of fig. 2, 
we see that for a given price of aluminium wire per ton, 
copper will have to be at a considerably higher price per ton 
than was the case for low-tension cables, in order that an 
aluminium cable may be cheaper than a copper cable of equal 
conductivity. This result confirms the statement on p. 797. 

We have, therefore, in fig. 4, & means of determining at 
once, whether it is an advantage to substitute aluminium for 
copper for high-tension cables, whatever the current prices 
per ton of the two metals may be. 

For example, if we wish to construct a three-core cable 
for 5,000 volts working pressure between cores, and with a 
copper section of 50 sq. mm. per core (or 82 sq. mm. 


* See also Exzcratcan Rzvrzw, Vol. 63, p. 649. 
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aluminium), supposing siquid wire to be at £140 per 
ton, copper wire would have to be at over £115 per ton, in 
order that any advantage should be gained by substituting 
aluminium for copper. 

There is one exception to the above conclusions, and that 
is in the case of a very high tension, small copper section 
cable. The мар curvature of the very small conductor, as 
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Fic, 4.—CuRVES FOR DETERMINING WHICH METAL WILL GIVE 
THE CHEAPER CABLE FOR ANY MABKET PRICES OF COPPER AND 
ALUMINIUM. 


efore mentioned, necessitates an extra thickness of insulation, 
and in such a case it may be cheaper to use aluminium, even 
at the present prices of the two metals. 

Take, for example,* the exceptional case of a 40,000-volt 
cable of 50 sq. mm. copper section per core, or 82 sq. mm. 
aluminium section. The coat of the complete cable (making 
use of the curve in fig. 3), works out at £1,850 per km. for 
the copper cable, with copper at £100 per ton. 

The cost of the complete aluminium cable works out at 
only £1,770 per km., with aluminium at, £200 per ton. 

This is, however, a very exceptional case, and in general 
it will be found that for high-fenston cables the copper cable 
will be the cheaper. 

When comparing the relative costs of copper and 
aluminium cables for an underground system, the possible 
extra cost of the conduit construction with aluminium cables 
should also be coneidered. 

The increased diameter of cable may necessitate an in- 
creased diameter of duct, but the extra cost thus incurred 
will probably be very little, and something may be saved on 
the handling and drawing in of the cables, as they will be 
considerably lighter in the case of low-tension cables. 

: Moreover, although the diameter of the aluminium core is 
28 per cent. larger than that of the copper core, the total 
diameter of the aluminium cable will always be considerably 
less than 28 per cent. larger than that of the copper cable, 
as the diameter of the core is only some 60 per cent. of the 
total diameter for low-tension cables, and, of course, much 
less in the case of high-tension cables. 

High- Tension Overhead Lines.—In order to make а com- 
parison between the two metals for this purpose, we have to 
consider not only the effect of the lower conductivity and 
consequently larger diameter of an aluminium conductor in 
comparison with a copper one, but also that of its lower 
tensile strength and weight. 

We can adopt, however, a method for making the comparison 
between copper and aluminium lines similar to that used 
when comparing cables: that is, we can express the cost of 
the line, minus the cost of the conductors themselves, as a 
function of the section of conductor and the voltage of trans- 
mission. 

In this case a series of curves will be required for each 
metal,as the dimensions and strength of the steel towers 
are dependent not only upon the section of wire, but 
also upon the physical and mechanical properties of the 
metal used. 

Let us consider the costs of transmission lines for various 
sections of conductor, but, for the sake of simplicity, all 
having the following characteristics :— 

A single line of steel towera, with concrete foundations, 


*Sce also the paper by W. M. Morrison, Journal LEE, 


Vol. XXXI, p. 411 


which . six (stranded) conductors fixed on porcelain 
insulators, and are spaced at a constant distance of 148 m. 
(470 ft.) apart for all sections of conductor. 

A line of this kind represents the most modern practice, 
and, though costing rather more than a wooden pole line, is 
more durable and much more satisfactory from an operating 
standpoint. 

In fig. 5 are given curves of the cost per km. of steel 
towers, insulators, &c., and erection for both copper and 
aluminium lines having the above characteristics. 

In order to show the use of these curves, let us estimate 
the approximate cost of a 60,000-volt transmission line, con- 
sisting of two three-phase circuits, č e., six conductors, each 
conductor of 50 sq. mm. section for copper or 82 sq. mm. 
section for aluminium, 


(a) Copper. 
Section per conductor  .. . 50 sq. mm. 
Weight of all six conductors per km. (allow 2 per cent. 
for stranding) 50 x 89 х 10 x 6x 102 273 tons 
Cost of six conductors per km., | copper wire at en 
per ton = 273 x 77 £210 
From fig. 5, cost of line per km. . £340 
Total cost of line per km. £550 
(B) Aluminium. 
Bection of conductor 82 sq. mm. 
Weight of all six conductors per km. (allow 2 per cent. 
for stranding) 82 x 27 x 107* x 6 x 102  ... 1:36 tons 
Cost of six conductors per km., aluminium wire at 
£177 per ton = 1336 x 177... ..- £240 
From fig. 5, cost of line per km.... . £370 
Total cost of line per km. £610 


Consequently for these particular sections of conductor, 
Spans, and prices of the two metals, a copper line will be 
the most economical. 

Returning again to fig. 5, it will be noticed that for 


' conductors of 50 sq. mm. section, the cost of the line, minus 
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Еа. 5.— Совт оғ Towrrs, INSULATORS AND ERECTION FOR 
THBEE-PHASB DoPLiCATE CIRCUIT TRANSMISSION LINES. 


the cost of the conductors, is the same whether copper or 
aluminium is used. 

The character of the aluminium line will be somewhat 
different to that of the copper line, however ; the towers in 
the former case will be higher (on account of the larger 
maximum sag' of the aluminium wires), but on the con- 
trary, the towers for the copper line will be somewhat heavier, 
so that the costs of the two lines will be about equal. 

Much is often made of the fact that the towers have to 
support only Aa/f the weight of conductors, if aluminium is 
substituted for copper. 

This is quite true, but the effect, due to this fact, on the 
necessary strength, and consequently the cost, of the towers 
is quite offset by the effect due to the other facts—that the 
larger diameter of the conductor and the extra height of 
tower both mean an increase in the stresses in the tower 
members due to wind pressure, and that the increased height 
of tower means itself a more expensive tower. 

For larger sections, the aluminium line is the cheaper, 
for smaller sections the copper line is the cheaper on account 
of the very large sag of the aluminium conductors. 


* The larger sag is accounted for by the lower permissible stress 
and the higher coefficient of expansion for aluminium. 
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However, if we compare the costs of the line construction 
minus the cost of the conductors for equal conductivities, 
we find that the lines will cost about the same for sections 
per conductor of 100 sq. mm. and 164 sq. mm. for copper 
and aluminium respectively. Above these sections, the 
aluminium line for equal conductivity will be the cheaper, 
below these sections the more expensive, for the particular 
span and construction considered. 

There are lines in America where the stranded aluminium 
conductor has a total section of 320 sq. mm., and the 
construction is similar to that assumed above. The approxi- 
mate cost, of such a line can be easily estimated by extending 
the curves of fig. 5. 

Thus we see that, for equal conductivities and for such 
prices of the two metals as cause the conductors, for 
equal conductivities, to cost the same (i. e., when the price 
per ton of aluminium wire ts just double the price of copper 
wire), an aluminium overhead line will cost about the same 
as a copper line. If aluminium is cheaper than copper for 
equal conductivity, an aluminium line will generally be the 
most economical, | К. 

Line Constants.—Before concluding this investigation, it 
will be as well to add a few words concerning the relative 
effects of capacity, inductance and what is known as the 
“ skin effect for copper and aluminium conductors. 

As aluminium is one of the non-magnetic metals, we 
have to consider only the effect of the larger diameter. 

The expression for the capacity of a length of line 
contains the logarithm of the value of the diameter of the 
conductor in the numerator, consequently the larger diameter 
of an aluminium conductor means a slight increase in 
capacity. | 
On the other hand, the expression for the inductance of 
а circuit contains the logarithm of the value of the diameter 
of the conductor in the denominator, consequently the 
inductance will be slightly decreased where aluminium is 
substituted for 9 

In both cases the difference is small, about 5 per cent. 
increase and decrease respectively, but as all transmission 
lines possess an excess of inductance over capacity, this 
difference is in favour of an aluminium line, as the power 
factor will be slightly better. 

Skin Effect.—Lastly, let us consider the value of the 
increase in resistance to alternating current, the “skin 
effect.” For non-magnetic metals and for a given frequency, 
this increase in resistance is directly proportional to the 
section of the conductor and inversely proportional to the 
conductivity. 

Consequently, for solid conductors of various non-magnetic 
metals of such sections as to give equal conductivity, this 
increase in resistance will be the same for all. Thus the 
“ skin effect.” for a solid aluminium conductor will be the 
same as that for а solid copper conductor of equal con- 
ductivity. | 

If the conductor is stranded, however, this is not the 
case, as the section of the strand, and not the total section, 
is the factor to be considered. 

Aluminium cables are generally made up of strands of 
approximately the same diameter as that of those in a copper 
cable of equal conductivity, but a larger number of strands 
are employed. | 
. Consequently the increase in resistance due to skin effect 
will be smaller for the aluminium cable in this саве. 
Although the skin effect is negligible for the usual sections 
and frequencies employed, it is as well to know that the use 
of aluminium does not either materially increase or decrease 
this effect. | 

Conclusions.—The results of the above investigation 
point to the following conclusions :— 

1. That aluminium may be expected to compete very 
favourably with copper for use in low-tension cables, but 
that for use in high-tension three-core cables, the price of 
copper will have to be abnormally high, or the price of 
aluminium abnormal!y low in order that the aluminium 
cables may show to any advantage. 

2. That aluminium has every chance of becoming even 
more widely used than copper for overhead work. 

In conclusion, the author wishes to state that these 
investigations have been carried out by him in the office of 
Mr. H. M. Hobart, and in accordance with his instructions, 


The present article, embodying the main results of the 
investigation, has been written by the author at the request 
of Mr. Hobart. 
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Electro-Chemical Notes.—AN IwPRovEkD ELECTRIC 
FUüRNACE.—AÀn American patent has recently been taken ont by 
M. P. T. Héroult for the form of electric furnace which was 
apparently used by the inventor during his last experiments on the 
electrical smelting of steel at Sault St. Marie, in Oatario, Canada. 
The improvements claimed are two-fold. In the first place, the 
base of the furaace consists of a mass of carbon erected on a cast- 
iroa beiplate, the cast-iron itself having been cast round a number 
of upstauding iron rods with divided points which penetrate into 
the carbon. The object of this arrangement is to decrease the 
resistance between the cast-iron and the carbon mass, and 
it is stated that the result is a reduction of about 2 per cent. 
The second improvement consists in breaking at oae or more 
places the sheet-iron cylinder within which the furnace is 

bı lt an its2cting ia the break, or breaks, vertical plates of 
copper riveted to the iron. Ths object of interruptiag the ring of 
iron in this fashion is to introluse a non-magnetic material into 
the casing of the furaoac:, во as to prevent the formation of a 
magnetic ring round the axis of the current. The presence of a 
magnetic ring round a furnace has been found to introduce 
numerous defects, and the plan adopted by Héroult is stated to 
iacrease the effisiency of th» farnace from about 60 to 90 or 93 
per cent. 

Tue Resistivity or ELECTRODES.—In a recent issue ok Licbig's 
Annalen der Chemie“ appears an article by Herr W. Mathmann 
aud several collaborators upon methods for preparing rare earth 
metals and their employ meat, in the coarse of an appendix to which 
the properties of numerous varieties of ele :trodas ar: discussed. The 
authors stats that Acheson graphite is ayy iue by its great 
purity, and its power of resisting the attack of fused salts, chlorine, 
fluorine, and oxygen. Тое mater al can easily b3 worked up, and can 
be cut with a knife, sawn, or filed. Gas retort graphite is fairly 
capable of resisting chemical attack, but is extremely difficult to 
work up. "These varieties of graphite have the 5 possess- 
ing a much lower resistivity at high temp:rat ares. e carbons 
prepared by Siemens have the unpleasant property of disintegrating 
rapidly. The carbons made by Leasing, of Nuremberg, do not 
disintezrate and are very pure. When examinel by Sshmidt, of 
Munich, these and other electrodes gave the following elestric 
resistance per square millimetre x metre :— 

. " Resistivity іп Ohms. 
Cold. Hot. 


A3heson graphite... 37°45 14°06 
T —" 21:90 16:56 
Siemens carbo1 ... 54 73 56:88 
Lessing carbon ... 52°92 49 96 
Retort g-aphite ... 4611 47:52 
Ceylon graphite ... 56 84 6:29 
Silicon  ... s 47366 18314 
50300 19401 


- 855 is ii 

ErmcTao-CHBMICAL Isposrau3 АТ Lyoms.—According to a 
recent report, the variou: electro-chemical and electro-meta!lurgical 
industries which exist in the neighbourhood of Lyons developed 
considerably during 1906, and it is now intended to procare further 
water-powers for their exploitation, falls on the slopes of the 
Pyrenees being utilised as well as others in the valleys of the Alps. 
The total amouat of power used in the manufacture of chemicals, &c., 
is stated to have been 100,000 E.., the production of aluminium 
absorbing 35,000, that of calcium carbide 25.000, and that of 
potassium and sodium chlorate 15,000. The steel prepared elec- 
trically required 22,000 H. p., the msuufactuee of soda, eblorine and 
bleach took 1,000 н.р., and 2,00) н.р. were employed for various 
unspecified purposes. 


————— — MM 
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DANGERS INCIDENTAL ТО COAL STORAGE 
IN CENTRAL STATIONS. 


By A CENTRAL STATION MAN. 


IT is an increasing practice in our larger electricity gene- 
rating stations, in view of the highly efficient steam-raising 
plant now available, to utilise large quantities of small and 
dirty coal on the perfectly correct hypothesis that it pays 
better to burn a somewhat larger amount of poor and dirty 
coal, than to buy the best coal of a high calorific value at an 
enhanced price. When one reads, however, of the disastrous 
explosions in coal mines from coal dust, a serious doubt 
arises in one’s mind as to whether we are taking sufficient 
precaution in the storage of large quantities of small and 
dirty coal in the bunkers of our power stations, more 
especially as such bunkers are not very largely sub-divided, 
and trouble occurring in any particular part of the coal may 
easily extend to the whole storage of the fuel. The practice 
of storing coal over the boiler room in a long, low, and often 
not too well ventilated bunker, is quite a common thing. 
The coal, which is generally in the form of peas or nutty 
slack, falls from a conveyer into pen bunkers or direct into 
the hopper slits, and the air at times is so dense with coal 
dust that there is no doubt that a match carelessly struck in 
the midst of this dust would cause a similar explosion to that 
which from time to time occurs underground, quite apart 
from the danger of spontaneous ignition. 

Cases of fires in bunkers are by no means rare, and are 
commonly caused either by spontaneous combustion or by 
heat, owing to the fact that the coal is being stored against 
hot boiler or flue walls. If a large quantity of coal is 
bunkered in wet weather and shot on toa heap or into a 
narrow deep bunker, it will, if in the form of small slack or 
peas, be almost sure to heat, and should, if likely to be 
unused for any length of time, be. probed with а stick every 
day to вее whether it is heating or not. 

A case occurred some years ago in a large power station 
where some thousands of tons of coal were destroyed in this 
manner. The coal was shot when wet into four square deep 
290-ton.pen bunkers, the floor of which was always hot 
from being immediately over the boilers. The inevitable 
result followed, and as the coal when found was well alight 
in the centre and bottom of each bunker, it was impossible 
to take it out, as it broke into flame immediately the air 
got atit. The only thing to do was to continuously soak the 
heaps with a water hose, and for five weeks this coal 
smouldered until it was entirely coked and spoiled. When 
it was finally cleared out the iron floors of the bunkers were 
found to be badly burned at the bottom, and the back end 
of the bunker room was seriously cracked and bulged. 

Another case occurred where a few tons of coal were 
tipped against the side of a Babcock & Wilcox boiler, which 
was at the time under steam, in a direct-current station 
which shut down at midnight. At 7 a.m. the boiler-house 
roof was Been to be on fire; the heat from the boiler had 
fired the coal. The fire had travelled through a heap of 
about 10 ft. in the few hours intervening, and set fire to the 
temporary end of the boiler-house, which consisted of wood 
and galvanised iron. 

It will be seen from the above notes that the class of coal 
80 commonly used nowadays with mechanical stokera is 
undoubtedly a source of danger in storage, and much greater 
care should be exercised in bunkering these coals than is 
needed with the larger varieties. 


—M RR 


A Roumanian Amalgamation,—An amalgamation 
is being arranged of the Roumanian companies, Electria and the 
Uzina Sinaia, which were both origin .lly founded by the Lahmeyer 
Electricity Co., of Fraukfort-on-Main. The fusion takes the form 
of the absorption of the Uzina Sinaia by the Electria Co., which 
assumes the assets and liabilities of the former, and issues to the 
shareholders in that undertaking new shares in the Electria Co. of 
the value of £100,000. The capital of the latter company is being 
increased by this amount for the purpose. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Automatic Boiler-Feeding. 


The arrangement here described was publiehed in the Zeitschrift 
für Dampfkessel und Maschinenbetrieb for the 15th inst. ; it is 
intended automatically to maintain the water-level constant in a 
working steam boiler. The auxiliary apparatus shown in fig. 2 is 
designed to divert the feed-water back to the storage tank when 
normal level is attained ; but the controlling device shown in fig. 1 
could easily be adapted to the control of the motor or engine 
driving the pumps themselves. | 

The ‘controller is bolted to the boiler-shell d at normal water- 
level, and contains a float c c, to which is attached a valve b closing 
the end of the pipe a when the water-level is low. Steam is thus 


Fig. 2. 


cut off from the device shown in fig. 2, which лау be fixed in any 
convenient position. So long as the steam ha- access to the pipe «, 
the piston / is pressed down, thereby openmg the valve » and 
allowing the feed-water to be by-passed tbrough & to the storage 
tank. But when steam is cut off from « by the fall of the water- 
level, the spring lifts the piston f, allows a вргіор to close valve x, 
and thus compels the feed-water to pass into the boiler by way of 
the passage / until the normal water-level ia restored. 


Electric Lighting in the City. 


In addition to the Gilbert arc lamps installed by the Charing 
Cross, West End and City Co. in Cannon Street, desc:ibed in our 
last issue, 25 “ Oriflamme " arc lamps made by the OLIVER Авс 
Lamp, Lrp., of Cambridge Place,’ Barrage Road, Woolwich, have 
been installed by the City of London Electric Lighting Co: in 
Holborn. It is claimed on behalf of the Oriflamme " that it burns 
without change of colour and candle-power when feeding, 

The accompanying illustrations, on р. 575, show the mechanism of 
the lamp. Figs. 1 and 2 show vertical sections of the lamp; fig. 3 is a 


detail view of one of the magazines, and fig. 4 is a diagram of 


connect ions. 

The magazines hold 6 to 10 pairs of carbons, which are placed on 
the opposite sides of the lamp ca:e. The magazine containing the 
negative carbons is fixed, and the positive magazine is pivoted so 
that it can be swung away from the other for the purpose of 
striking the arc. 'The movements of this striking magazine are 
controlled by the differential solenoid. The carbons have the 
usual V arrangement. In order to feed down and to ctauge the pairs 
of carbons, there is at one side of the magazine a narrow slot, 
working against the face of which'is an endless chain of special 
construction, passing over toothed wheels pivoted near the top and 
bottom of the magazine. The outside face of the chain carries at 
definite intervals a projecting pip which travels down the slot in 
the side of the magazine, and in its path are placed the upper ends 
of the particular carbons which form the burning pair. Each 
magazine has & chain as described, and both are worked simul- 
taneously from a large-diameter toothed wheel. The pawl engaging 
with this wheel is puleated electrically by a small magnet in the 
upper portion of the lamp, and the circuit of this coil is closed by 
a special form of mercury switch which is racked backwards and 
forwards by the controlling solenoids and also by the armature of 
the small coil just referred to. The mercury is sealed in a glass 
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tube from which the air has been exhaistel, and two small 
electrodes which close the circuit of the ra-king coil are sealed in 
the tube, one at each end. The tilting of the tube causes the 
mercury to close the circuit, thereby giving a series of impulses to 
the pawl aad to the carbon-:onveying chains The racking down 
of the carbons goes on at regular intervals, and when a pair is burnt 
out the ends are discha’ged into an ash-triy at the bottom of the 
globe, and a new pair is immediately moved і фо position. The 
changiog ‘of the carbons occupies about 24 sezonds, during which 
period, ofccourse, the lamp is extinguishod. Special attention has 
been paid to the ventilation of the globe and the lamp-case; the 
former is a most important point ia flame lamps, as, in order to 


. Іхрих то PARTS :—a, Blow magnet; b, Carbon springs; c, Carbon- carrying pips 
weights; g, Magazine; k, Hinge for magazine; j, Dashpot link; k, Control so 


trans-Atlantic organisation was got into shape ‘a little ‘after the 
movement had got into swing ia this country :— | 

The National Electrical Contractors’ Association was  rganised 
in July, 1901, at a meeting of electrical contractora calle. by the 
New York State Contractors’ Association. This meetiog was 


attended by representatives of the contracting interest from all 
parts of the country, and a discussion of the trade conditions made 
it evident that a n«tional organisation was needed. 

The objects of the Association, broadly stated, are to improve the 
conditions of the electrical construction business throughout the 
country. The contractors fully appreciated the necessity of con- 
certed action to correct abuses in the trade, and realised that this 


et 


Ба. 2. ‚©. Fia. 4. 


; d, Ratchet-wheel spindle; e, Ratchet wheel; f, Magazine balance 
enoids; l, Control solenoid plunger; m, Rocking lever; n, Rocking lever 


fulerum ; o, Dashpot; p, Racking solenoids; q, Racking armature; r, Mercury switch; s, Rocking-lever link; t, Pawl rod; u, Intensifier ; w, Globe; 


т, Carbon tips and аге; y, Dust chamber; z, Removable spinning. 


MECHANISM OF THE '"ORBIFLAMMB" ARC LAMP. 


obtain the highest efficiency, as much of the fum^s as possible mus“ 
be prevented from depositing on the iaterior of the globe; and in 
the " Oriflammé" lamp there is a special chamber provided above 
the reflector and between it and the mechanism, in which the dust 
and other deposits collect. The removable metal copper spinning 
of conical shape is provided to form the chamber, and as the bulk 
of the deposit settles on this it can be easily wiped off. Tae 
interior mechanism of the lamp is not s aled off from the arc 
gases, but these have no effect on the burning or the operation of 
the controlling mechanism. In the latter, wherever possible, 
knife-edges are employed for all bearings, and the lamps will run 
quite steadily, even if heavily coated with deposit. The construction 
of the lamp is such that any part is easily ассгз ible, and the dash- 
pot, which is really the only part of the lamp that requires 
periodical attention, is made with a bayonet socket s5 that it can 
Ъз easily taken out for cleaning without removal of the outside 
lamp casing. | 

One particular advantage of the ''Oriflamme" lamp is that a 
great number cán burn on a circuit; for instance, 12 lamps would 
burn on a 460-volt pc. circuit with a standard consumption of 
9 amperes, reptesentiog & consumption of about one-third of a 
kilowatt per lamp, and this lamp will give a mean hemispherical 
candle-power of 1,200 with globe on and taken under ordinary 
workiog conditions. Either yellow or white-flame carbons may be 
used in the “Oriflamme” lamp, tbe latter, however, being somewhat 
more expensive. The cos; of the carbons is very low, and about 
one-third the cost of those generally employed. | 

The “ Oriflamme” which is of British invention and manufacture 
througbout, is largely in ше for street lighting, and the makers 


have just received a repeat order from the Bristol Corporation for 


128 lamps, both alternating and continuous current. 


THE NATIONAL 
ELECTRICAL CONTRACTORS' ASSOCIATION 
OF AMERICA. 


MEMBERS of the various sections of the Electrical Contractors’ 
Association in London and the provinces, and, no doubt, the large 
number of other electrical contractors who are not associated with 
the:e bodies, will be interested to read what is being done bya 
similar organisation which is i» existence in the S:ates. An account 


written by Мг. W. Н. Mortos, the Secretary of the American Asso-. 


ciation, reprinted from а recent number of the New York Electrical 
Record, appears below. It may be interesting to remark that the 


work could be done only by an association that was national in its 
character. 

On: of the most important subjects connected with the elec- 
trical construction business is the question of rules governing the 
installation of work, and proper inspection of such work t» secure 
the enforcement of the rules. The National Association appointed 
& committee immediately after its formation to take up this 
subj ot. This committee secured the privilege of representation at. 
the meetings of the Underwriters’ National Electric Association, 
and membership in the National Conference on Standard Wiring 
Rules, thus giving the contractors a voice in the consideration of 
changes in the National Electrical Code. 

The organisation feels that & constant effort should b» made to 
raise the standard of electrical construction, to secure the strict 
and impartial enforcement of wiring rules, and to arrange for the 
uniform interpretation of the rules iu all sections of the country. 
The committee has worked with these objects in view aud has 
accomplished a great deal that is of benefit to the contracting 
trade aud to the general public. B 

The Association believes that electrical wiring properly installed, 
forms the safest method of transmitting energy for light and 
power, but it also recognises that electrical work improperly 
installed is a menace to life and property. For this reason it 
believes that the State authorities should pass laws safe-guarding 
the installation of such work, and making the contractor responsible 
for defective installations. 

This can be accomplished by a law that provides for the licensing 
of all electrical contractors after they have passed an examination, 
demonstrating their ability to properly install electrical work, and 
by requiring all licensed contractors to farnish a bond conditioned 
on the satisfactory performance of their work. Much has been 
done by the National Committee along this line, and satisfactory 
laws are now in force in several States, and are being advocated in 
many others. | 

One great source of misunderstanding aud annoyance in the elec- 
trical construction business, has been the lack of uniformity in the 
symbols or cha’acters used on plans to designate the diffsrent 
classes of electrical wiring, fittings and outlets. Feeling that this 
caused inconveniente t» contractors, architecte, engineers, апі 
owners, the National Association appointed a committee to draft a 
uniform set of symbols that would cover the different classes of 
wiring commonly used. This committee, after consulting with 
prominent architects and engineers, prepared a set of symbols that 
was simple and comprehensive, and it is urging tho universal 
adoption of these. ; The Association has distribated copies of these 
symbols to practically all architects, engine ars and contractors in 
the country, and believes that their use will save much time and 
confusioz. ` | 

4 


576 


THE ELECTRICAL REVIEW. [Vol 61. No. 1,565, Мотвивив 22, 1907, 


The electrical business, on account of its exceedingly rapid 
growth, seems to have developed along lines that are not in accord- 
ance with tbe usual laws cf trade. On account of this rapid deve- 
lopment, the manufacturers were forced to sell their products 
through their own efforts direct to the consumer, until the jobbing 
interests developed sufficiently to take their proper position in the 
trade. The continued increase in business practically forced the 
jobber to act as a retailer also, and deal directly with the 
consumer. 

The National Association believes that the contracting business 
has now developed to a point where the electrical contractors 
thould be recognited as the legitimate retailers of electrical goods, . 
and that the business should follow the establiehed laws of trade, 
the manufacturer selling to the jobber, the jobber to the con- 
tractor or dealer, and the contractor distributing the goods to the 
consumer. The aim of the Committee of the National Associstion 
that has worked on this subject has been to bring about this 
с : 
The National Electrical Contractors' Association stands ready to 
take ор through its committees any question that affects the 
interests of the trade. · It has already accomplished a great deal, 
and has rais d the standard of electrical construction work, but it 
fully realises that its work has only begun. 

The organisation stands for high-grade work, honest business 
methods, and better trade conditiors, and on this platform ав the 
support of every electrical contractor in the couotry, who is 
interested in raising the standard of tbe electrical construction 
business, feeling sure that it is a well-underatood fact that, under 
the existing business conditions, better conditions can be brought 
about cnly through organised effort. 


NEW PATENTS APPLIED FOR, 1907. 


ed expressly for this Journal by W. P. Тномрвои & Co., Electrical Patent 
te, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. : 


8,0284. “ таш М-ы саре їп the means of propulsion of electrically-driven 
trains and the ike." В. Sroxx and L. W. Midorri. (Date applied for under 
Rule 6 of the Patents Rules 1906, April 18th, 1907). November 6th. 


24.856. Improvements in battery coil and sparking plug testing machines.“ 
E. Bristowr and G. Henman. November 4th. 

24,963. “ Improvements in switching devices, specially a 
controlling the electric lam quei 
advertising purposes.. W. 
ember 4th. (Complete.) 

24,304. “Improvements іп or in connection with control of electric motors.” 
A. K. BarLon. November 4th. 


24,887. “Improvements in a tus for recording bell or like signals 
ally ee to mines.” J. RusseLLand J. H. MiLLIGAN, November 4th. 
(Complete. 


24,414. ''Improvemente in automatic railway signals." J. P. Nonwoop · 
November 6th. (Complete.) 

24,461. Improvemevte in contact-breakers or tremblers for induction coils.” ' 
8. 8. Evgretr. November bth. 


94,496. “Improvements in electrodes." W. Haaren. November Sth. 


94,506. ''Improved devioe for electrically connecting electric wiree and other 
conductors, also applicable for other purposes.“ . SCHEFFLER and W. 
SCHUMACHER. November 5th. (Complete.) 


24,517. Improvements in and relating to processes of melting in electric 
furnaoes and their application to the extraction of easily volatisable metals.“ 
Н. HERRENSCHMIDT. (Date applied for under Patente Act, 1901, November 
9th, 1906, being date of application in France.) November 5th. (Complete.) 

24,546. Improvements in or in connection with resistances for regulating 
electric current." N. К BoorH. November 6th. 

24,650. ''Improvement in electric radiators and other a 
banks of lamps or other radiating devices are used.“ 

W. Р. Perry. November 6th. 


24.507. Magnetic couplet to be worn on the finger, or оп or in proximity 
with other parts of the body, for the alleviation of rheumatism and for other 
curative purposes." E. BRowx and J. CAMERON. November 6th. 


24,579. “ Improvements in and relating to king plugs for internal com- 
bustion engines." W. WRENTMORE STANTON. November 6th. 


24,580. “ Improvement in the construction of electric heaters and resis- 
tanoes." H. R. BaoucHTON and G. H. ALDERTON. November 6th. ' 


24, 587. Improvements in or relating to flexible electrical connection devices 
and the like.“ С. A. KELLER. November 6th. (Complete.) К 

24,589. Improvements in or connected with protective devices for electric 
circuits." F. Роогку and W. R. MacponaLtp. November 6th. 


24,685. ‘Improvements in arc lamps." W.A.Lracre. November "th. 


24,047. “ 1 in section insulators for tram way trolley wires.“ R. 
CummincHamM. November Tth. 


24,670. “ Arrangements on electricity meters for determining the maximum 
consumption." ELEETBICITATS-ÀXT.-Oz8. vonn SCHUCKERT& Co. (Date applied 
for under Patents Act, 1901, November 20th, 1906, being date of application in 
Germany.) November 7th. (Complete.) 


24,671. ' Arrangements on electricity meters for determining the maximum 
consumption.” SIEMENS ScHUCKERTWERKE G.M.B.H. (Date applied for under 
Patents Act, 1901, November 8th, 1906, being date of application in Germany.) 
November 7th. (Complete.) 

24,702. “Improvements in or relating to automatic electrical fire-alarm 
circuits.” О. RENNERT. November 7th. (Complete.) 

24,706. “Improvements in electric arc. lamps.“ Јонмвок & PHILLIPS, LTD., 
and C. Е. Tusss. November 7th. (Complete.) 

24,707. “Improvements іп refractory electric conductors." BRITISH 
THoxsoN-HousToN Co., LTD. (General Electric Co., United States.) November 
ith. (Complete.) 

24,728. "Improvements in igniting lamps or gas lighting devices. 
CLAYTON. November 8th. 

24,751. “Improvements in or relating to commutators for dynamo-electric 
machinery." SIEMENS SCAUCKERTWERKE G. m. b. H. (Date applied for under 
Patente Act, 1901, November 12th, 1906, being date of application in Germany.) 
November 8th. (Complete.) 

24,758. ‘Improvements in means for rectifying alternate currenta.“ 
SIEMENS Bros. & Co., тр. (Siemens & Halske Actiengesellschaft, Germany.) 
November 8th. (Complete.) 

24,769. Improvements in insulated rail joints.“ 
applied for under Patents Act, 1901, November 8th, 
cation in United States.) 


licable for use in 
employed in flashing or revolving lights or for 
. Ратиск. (Dr. P. Meyer, A. G., Germany.) Nov- 


where 
. FEN NELL and 


H. H. 


B. WoLHavrTER. (Date 


1906, being date of appli- 
November 8th. (Complete.) „+ 


2,70. “ vements in insulated rail jointe." В. WormHarPTER. (Date 
applied for under Patents Act, 1901, November 8th, 1906, being date of appli- 
cation in United States.) November 8th. (Complete.) 

94,779. ‘Improvements in and relating to telephonographical apparatus.“ 
8. WERTHEIMER and J. Bern. November 

24,781. Improvements relating to electric conductors for use in connection 
with installations of electric light." G. Davis. November 8th. 

94,784. ‘Improvements relating to dynamo-electric machines.“ 
November 8th. 

24,799. “Improved magnetic compass." November 8tb. 
(Complete.) 

94 "Improvements in apparatus for transforming electric currents.“ 
D. Tımar and К. vox Dreagr. (Date applied for under Patents Act, 1901, 
March 21st, 1907, being date of app on in Germany. November 8th. 
(Complete.) 

24,807. Eleotric furnace." E. А. О. Vist, November 8th. (Complete.) 

24808. “Improvements in and relating to alternating current dynamo. 
electric machines." BmrrisH 'TRowsox-Housrow Co., Lap. (General Electric 
Co., United States.) November 8th. 

24,818. Improved filament for electric glow lamps.” J. W. WARD and 
R. H. Stevens. November 9th. 

24,862. “Improved integrating train for double-tariff electric energy meters.“ 
V. Ancloxi. November 9th. (Complete.) 

24,874. “Improvements in and relating to electric conductors.'' 
вох. November 9th. (Complete.) 

24,877. Improvements in apparatus for opening and closing electric circuits 
at predetermined times.“ J. GuxNiNG. November 9th. 


B. Prxx us. 


8. 8. LAWRENCE. 


P. RicHARD- 


24,879. '*Improvements in or in connection with the control of electric 
motors." A. K. BayLor. November Sth. 
94,894. “Improvements in electricity measuring instruments." Т. E. 


SLAUGHTER end Н. T. Harrison. November 9th. 


24,896. ''Improved method of signalling by night for mercantile marine and 
the like.“ J. A. Cox. November 9th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these be obtained of Messrs. W. P. 
Токтон & Qo. e Man Holborn, W.0., and at Liverpool price, post 


1906. 


ELEcTRIC BATTERIES. Н. F. Joel. 922,647. October 12th. 


METHOD AND MRAN8 FOR SEALING ELECTRIO CONDUCTORS IN OR THROUGH GLASS 

ча m VrTREOUS MATERIAL. С. O. Bastian and G. Calvert. 22,911. Octo- 
r s: 

METHOD AND MEANS FOR SEALING ELECTRIO CONDUCTORS IN OR THROUGH GLASA 
ов LIKE VITREOUS MATERIAL. С.О. Bastian and G. Calvert. 22,9114. Octo- 
sd 1 (Date applied for under Rule 5 of Patente Rules 1905, October 

, . 

APPLICATION or THE SURFACE Contract Вүвтам or ErnzgcrRIC Traction. R. 

Brown. 29,004 October 18th. 


SUBMARINE CABLE TELEGRAPHY. S. G. Brown. 98,251. October 19th. 

CONSTRUCTION AND APPLICATION OF DrRECT-CoRRENT ELECTRIC Motors. Felten 
and Guillesume Lahmeyerwerke Akt.-Ges. 28,256. October 19th. 
applied for under International Convention, October 19th, 1906.) 

TgLEoRAPHY. I. Kitsee. 98,885. October 22nd. | 

9 AND CLocxwork ADVERTISING NoveLTIES. H. Pye. 29,407. Octo: 

TELEPHONE Сшсштв. С. M. Jacobs. 23,519. October rd. 

INSTRUMENT FOR MEASURING AND GAUGING Arc LAMPS, CARBONS AND THE LIKE. 
C. Richter and H. Haser. 28,854. October 26th. s 

Ears ов SUPPORTS FOR SusPENDING ELECTRIC TROLLEY Wires. R. E. Dixon and 
A. E. Dodwell. 24,890. November Ist. 

VIBRATORY CONTROLLING DEVICES FOR INDUCTION COILS AND THE LIKE. P.M. 
Justice. (Orswell Igniter Co.) 26,9894. November 27th. (Date applied for 
under Rule 5, Patents Rules 1905, November 27th, 1906.) 

CONSTRUCTION oF CORE GRID FOR DIRECT лир ALTERNATING ELECTRIC CURRENT 

в. W. Deacon. 28,193. ' December llth. 

RAILWAY AND LIKE SIGNALLING SYSTEMS AND APPARATUS THEREFOR. British 
Thomson-Houston Co. (C. J. Kintner. 29,204. December 91st. . 

METHOD OF AND MEANS FOR AUTOMATICALLY RECORDING TELEPHONE CALLS. 
Н. W. F. Ireland and A. T. M. Thomson. 2,296. December 22nd. 


1907, 


HionH-TzNsioN MAGNETO-ELECTRiC Ionrrion APPARATUS. G. A. Unterberg and 
Е. Helmle (trading as the fim of Unterberg & Helmle). 3,381. February 
llth. , 

METHOD OF AMPLIFYING THE FEEBLE ENERGY EFFECTS OF ELECTRIC WAVES AND 
APPARATUA THEREFOR. R. А. Fessenden. 4,715. February 2th. 

COMBINED PORTARLE TELEPHONE AND TELEGRAPH INSTRUMENT. R. W. Medhurst. 
5,209. March 4th. 

METHOD оғ PRODUCING ELECTRICAL OSCILLATIONS. 
March 5th. 

DvwxAxo-ELECTRIO Macnines Рвоугркр with Соммотатіхо FI COILS. 
H. F. T. Erben. 5,866. March llth. (Date applied for under International 
Convention, January 16th, 1907.) 

Means For INDICATING WHEN CONDUCTORS OF ELECTRICAL EXERGY ARE CHARGED 
ов IN Live Cowprtiox, H. J. Gridley. 6,890. March 16th. 

Авс Furnaces FOR THR ELECTRICAL TREATMENT OF Gases. Salpetersaure. 
Industrie Ges. 7,820. March 27th. (Date applied for under International 
Convention, July 6th, 1908.) 

ELECTRICO TELEGRAPHs. Siemens Bros. & Co. and G. 8..Grimston. 7,49. 
March 28th. | 
Execrraic Resistance ELement. W. Boult. 8,869. 

April 10th. 

ErLxorRo-PLATiXG SoLtution. R. H. Marshall. 8,5€0. April 12th. 

Process ғов INCREASING THE DURABILITY or CARBON AND GRAPHITE RODES 
IN AqUEOUS SoLUTIONS. Chemische Fabrik Buckau. 9,637. April 95th. 
(Date applied for under Interhational Convention, May 8tb, 1906.) 

SYSTEMS or INsULATION FOR Hion PorzeNTIAL ELECTRIC Сокроотовв. F. M. 
Locke. 10,694. May 8th. 

TELEPHONE TBANSMITTERR. W. G. Heys. 
May 215%. 

MaoNzTo-ELzCTRIO IGNITION APPARATUS. W. Roos. 19,186. Мау 25th. 

ELECTRIO TYPEWRITERS. J. Lemble. 12,150. May 25th. (Date applied for 
under International Convention, May 26th, 1906.) 

INVERTED INCANDESCENT VAPOUR Lamps. E. Kothe. 19,648. Мау Sist. 

ELECTRICAL SIGNALLING INSTALLATIONS COXSTAKTLY FED WITH CURRENT. Siemens 
Bros. & Co. (Siemens & Halske Akt.-Ges.) 18,849. June 8th. : 


8. Eisenstein. 5,951. 


W. Hoskine, U.S.A.) 


(General Acoustic Co.) 11,754. 
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ELECTRICAL ACCIDENTS IN MINES. 


To anyone interested in the use of electricity in mines, the 
yearly reportsof H.M. Mines Inspectors afford very interesting 
reading, as frequently full accounts are given of accidents due 
to electrical machinery, from which valuable lessons may be 
learnt; though, on the other hand, it is sad to think that 
attention is only called to the cause of the trouble after some 
poor fellow-creature has been—in most cases—fatally 
injured. This, of course, applies not only to electricity, 
but also to general machinery and appliances about. 
a colliery, though by far the greatest number of accidents 
in our mines is due to falls of ground," no less than 47°7 
per cent. of the total number of accidents being attributed 
to this cause. | 

It is interesting to note, however, considering the 
great extension of the use of ‘electricity in mines during the 
past few years, that only five fatal accidents occurred during 
the year 1906. Two of these were in connection with 
electric coal-cuttera, and both were in Scotland—viz., one at 
the Arniston Colliery, Edinburgh, and the other, which we 
referred to in our leading article of Feb. 15th, 1907, at. 
Hawkhill Colliery, Fifeshire. ` 

The former was a somewhat singular accident, and again 
shows the necessity for the services of a really com- 
petent electrical engineer in charge. We extract the 
following from Mr. McLaren’s report :—‘ Preparations 
were being made to begin the and this 
necessitated renewing the picks on the disk. To 
enable this to be done, the current was switched on 
sufficiently to cause disk to revolve the distance between 
the picks. While this work was in progress, a slight shock 
was felt just as the current was put on, and the leakage 
ran up the haulage rope, which deceased was getting in 
order. He shonted to the man at the switch handle to 
switch off, which had already been done, and after a word 
to his companions, he fell forward and became unconscious. 
He was at once removed to the nearest road, and artificial 
respiration applied for fully two hours, but he succumbed. 
The other men working about the machine felt the shock, 
but it was so slight that they compared it to a ‘jag,’ 
and they were none the worse. A fhorouyh fest of the 
machine, cables, &c., by a galvanomeler failed lo discover 
the defect. The voltage was 450 and the current was con- 
tinuous.” The italics are ours, and it is worth noting that 
the fault was felt on the haulage rope, exactly the same, it 
will be remembered, as in the Hawkhill fatal accident; in 
both cases the man at the haulage rope was killed. Here 
again we have a serious fault on a machine, that has 
resulted in the death of a fellow creature, and the defect 


* cut,’ 
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could not be discovered. That there was a defect is clear, 
and one would have thought that, after such an accident, 
every possible means, with proper instruments for measuring 
the insulation resistance of the various parts of the machine, 
would have been adopted for finding the fault before the 
machine was again put to work. 

Mr. McLaren also reports an accident whereby а horse was 
killed whilst. standing eating the bark off a prop; 
* getting the cable between its teeth, it bit through the 
insulation, receiving a shock which killed it." The cable was 
an ordinary insulated one, and the voltage was 500. 

Two accidents occurred through men accidentally coming 
in contact with bare overhead wires, one of which was due 
to the “ wilful misconduct " of deceased, whilst the other 
was а pure accident. 

The fifth accident occurred in North Staffordshire, and is 
described under “ accidents from explosions " ; it is remark- 
able for the fact that no satisfactory explanation of the cause 
of the accident has been given. The accident was in con- 
nection with a 100-H.P. continuous-current 500-volt motor, 
which was placed in a room where fire-damp had been found, 
though alterations to the method of ventilation had been 
made befote the accident to prevent fire-damp accumu- 
lating. The motor was provided with an oil-immersed 
tramway type controller, and a slate panel carrying a 
D.P. quick-break, carbon-tipped switch, with fuses and an 
ammeter, enclosed in a gas-tight ” case with а plate-glass 
front, l-in. thick. The motor and controller were earthed, 
but the switch-box was not. The shunt winding of the 
motor was connected across the mains, and to protect the 
insulation of the coils a ** buffer" or non-inductive resis- 
tance had been introduced. 

One of the motor bearings had been heating, and two men, 


a mechanic and a labourer, were sent down the pit to remedy . 


it, something like 4} hours after the place had been examined 
by an official for “ gas," when it was reported free, and in 
a safe condition. It is not known definitely what the men 
had been doing, further than that the motor had been 
running light. The report goes on: The labourer was 
kneeling at the further side of the motor, 6 ft. from the 
switch-box, and was watching the bearing at the end of the 
motor-shaft. The fitter is believed to have been watching 
the bearing at the other end of the shaft, and to have risen 
up to shut off the current, as the controller was found to 
have been shut off and the switch pulled out. The labourer 
heard а muffled sound, and a flash of flame passed over him, 
lasting for ‘about two minutes'" Both men were 
seriously injured, the fitter eventually dying, and on the 
under-manager making an inspection, “ He fotmd no раз or 
after-damp, or any indications of damage, except that two- 
thirds of the glass front of the switch-box had been blown 
out, the glass having been scattered right across the moter 
room ` . . . Subsequent investigation showed that none of 
the broken glass had fallen inside of the switch-box, the 
paint inside was not ecorched or blistered, the poles of the 
switch-box had not fused, blistered or tarnished more than 
might have been expected from ordinary usage." 

An examination of the installation showed that one of the 
shaft cables had an earth connection, and that the shunt 
non-inductive resistance was out of order and inoperative, 
and one expert was led to the conclusion that the fitter had 
been burned by a flash blowing out from the tips of the 


switch due to the self-induction of the motor. On the other 
hand, another expert “ while agreeing that there would be an 
induction spark at the switch at the opening of the circuit, 

was satisfied that such a spark could not be sufficiently long 
to cause injuries to the men, unless they were actually in 
contact with the switch." Experimenta were then made 
with a 60-H.P. motor of the same voltage and type, and with 
the shunt resistance disconnected, which showed a maximum 
length of spark of 3 in. 

That the fitter received his burns ironia an electric arc or 
flash would appear evident to anyone who had any experi- 
ence of the terrific heat in such an arc; from the medical 
testimony, as “ the surgeon who attended the fitter until his 
death took place stated . . . . the burns on the face were 
such as might have been caused by a flame issuing from a 
farnace, but those on the hands were quite unlike anything 
he had previously seen or heard of, and he was unable to 
classify them. The hands were ivory white, and the palms 
were as badly burned as the backs . . . . they were not 
charred or blistered, but were burned to the bone, and if the 
man had lived would have dropped off, as they were com- 
pletely dead . . . . In his opinion the heat which burned 
the hands must have been terrific.” 

As to the injuries of the labourer, H.M. Inspector came 
to the conclusion that these were such as he would have 
expected to find from ignition of gas. “ Тһе palms of his 
hands were wholly uninjured, the backs were deeply blis- 
tered all over, and a small portion of his face, which had 
presumably been left uncovered by his hands, was slightly 
blistered. His hair had been burned, but he was otherwise 
uninjured.” 

The solution of the problem lies in determining what 
occurre] in the switch-box at the moment the circuit was 
broken, and it seems a pity that the experiments were not 
carried further by introducing gas and breaking the circuit 
in this element. In all probability it would have been 
found that the gas materially helped to lengthen the arc 
—we are assuming, of course, that there was gas in the 
switch-box, which seems likely—and bursting through the 
glass, was dissipated in spreading over the more or less 
gaseous atmosphere, and the intense heat caused the igni- 
tion of the gas in the atmosphere, resulting in a flame, 
though not an explosive one. Н.М. Inspector thinks that 
„The solution is probably to be found in an explosion of 
gas of some sort inside the switch-box, and the ignition 
thereby of the accumulation of diluted fire-damp due to an 
undiscovered blower in the motor room,” and further 
states that all electrical machinery should be placed in, or 
ventilated by, the intake air; while agreeing with this in 
the main, we are of opinion that it is of vastly greater 
importance to see that the electrical machinery is so con- 
structed that it is not liable to break down, and it is evident 
that had the shunt resistance not become inoperative in this 
case the accident would not have happened. Yet not a 
single word is said or an inquiry made as to why this 
simple connection became broken. The successful opera- 
tion of machinery largely depends upon attention to small 
details ; whilst the secondary cause of the accident above 
referred to has been to some extent investigated and 
reported upon, the primary cause would appear to have been 
altogether neglected, and we might justly ask, Who was the 
“ competent person in charge of the plant? 
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THE price of copper has steadied for 
the time being, owing partly to reluctance 
on the part of the consumer to upset the market, and partly 
to preoccupation in the financial circles of the United States. 
At present it is quite possible that the price may go even 


Copper. 


lower, though there does not seem much likelihood of the . 


fall being a very genuine one i. e., at all lasting should 
buying commence. A relaxation of the tension in American 
monetary affairs, which will very likely coincide with a trade 
revival on this side, would put a different aspect on affairs. 
Messrs. Merton’s mid-monthly circular shows supplies at 
15,785 tons, a marked increase on September and October 
figures. The principal increase is in the quantity from 
North America, as Chile and Australia read lower on this 
return. | 


AT the time when the Workmen's Com- 


зеет “pensation Act, 1906, was passed, it was 
Anomalles. manifest that it must give rise to 


anomalies. Some of these have already 
been brought to light in the Courts; but one which merits 
a large share of public attention was discussed in 
the Westminster County Court recently. Ап electrician 
at Covent Garden Theatre died in circumstances which 
rendered his employers liable under the Act. They paid 
£234 into Court. This was claimed by his widow ; but 
another woman, who had for three years been living with the 
deceased as his wife, and who had borne him three children, 
put in a claim on their behalf to a portion of the fund. 
The widow explained that she never knew of the existence 
-of the other claimant until her husband’s death. Her 
husband had always paid the rent and had allowed her £1 
to 258. a week. It was pointed out that, under the Act, 
illegitimate children had the same right to compensation as 
the legitimate children. The Judge said he was bound to 
divide the compensation between all the children. He also 
said : The offspring a man has had by marriage are 
deprived of what otherwise would be their right, because 
he had at the same time been living in adultery with another 
woman, by whom he had also bad issue. This isa very 
striking result of this legislation." It is difficult to com- 
ment with patience upon a piece of legislation which pro- 
duces such a startling result; and hard to understand how 
a clause for the promotion and encouragement of immorality 
ever came to be the law of England. | | 
The principle, too, is hopeleasly unfair to the employer. 
If he engages a married man, he knows that he may have to 
compensate children as dependents ; but he cannot answer 
for the morals of every bachelor or spinster whom he takes 
into his employment. 


=> 


MUNICIPAL ELECTRIC SUPPLY AT EALING. 


Tux discussion in the columns of one of our contemporaries upon 
the financial position of the Ealmg electrical undertaking affords 
interesting evidence in support of our repeated contention, that a 
proper provision for depreciation should be enforced in the pre- 
paration of municipal electric accounts. 
, Although the same principles of accountancy should be applied 
in both cases, there is a wide difference between private under- 
takings, which are ventures in which the shareholders are alone 
concerned, and public undertakings carried on at the risk of the 
ratepayers by irresponsible councils. It is curious, when bearing 
this in mind, that the forms of accounts prescribed by the Board of 
Trade respectively for a local authority and a private company, 
differ with respect to the important item of depreciation. 

In the former case no provision is made beyond repairs and 
maintenance, while in the latter there is, in addition, a special 
requirement under Sec. Н of the revenue account for— — 


1. Depreciation in respect of leasehold works. 
z А * buildin 


gs. 
plant, machinery, &c. 


» ^» 


А 


No doubt the reasons for making this distinction between the 
local authority and the private company arose out of the option 
of 5 by the municipal body, based upon the value of the 
un 


ertaking as shown by the accounts audited by the Board of 


Trade, and with reference to the local authority’s account, the fact 
of its borrowing all its capital under a system of repayment by 
instalments, while the provision of funds by companics was a 
permancnt arrangement. 

The defective working of the municipal system is seen in the 
case of Ealing, which may be considered as a typical one. 

Originally the Local Government Board fixed 25 years as the 
period for repayment by the Ealing authority of the borrowed 
capital; this was accepted as a reasonable equation of the varying 
lives of the plant in question, and no further provision was deeme 
necessary for depreciation by wear or obsolescence. 

This basis has now been modified by the Local Government 
Board, as the result of experience, and periods for repayment have 
been fixed according to the character of the several items dealt 
with. 

Many years ago a scale for calculating depreciation was prepared 
Mr. W. W. Lackie, M. I. E. E., the present engineer of the Glasgow 
Corporation electricity undertaking, which worked out at an average 
of 4 per cent. on the capital outlay, and although this calculation 
met at the time considerable opposition on the part of municipal 
accountants, it is interesting to find that in the present day even 
5 per cent. is advocated as a reasonable sum to be set aside for 
what one writer calls “ the protection of the capital assets;" but the 
contention that the ordinary sinking fund provided for deprecia- 
tion by repaying the original capital has become obsolete. 

The modern practice of the Local Government Board appears to 
us to be à more reasonable method of arriving at sound results, as 
the character of each item is considered and the term for repay- 
ment of the capital fixed accordingly. 

The position of the Ealing accounts proves how inadequate the 
provision for depreciation has been, when we note that the total 
amount of the reserve stands at £7,700, upon an undertaking which 
has involved an expenditure of £190,358. | 

The prices charged for the supply are good, so that the rate- 
payers, even if consumers of electricity, derive no return for the 
loss on the municipal trading by getting their supply cheap. The 
public lighting appears to be charged at 2:27d. per unit, and the 
private supply at 448d. . 

The Chairman of the Ealing Electricity Committee takes part in 
the controversy and explains the change in the policy of the Local 
Government Board with regard to repayment of the loans— 
that instead of repayment in 25 years the loans are allowed for 
periods corresponding with the calculated lives of the plant—viz. : 
— Meters, five years; light machinery, 14 years; heavy machinery, 
18 years; mains, 25 years. Under this new arrangement the plant 
will be paid for within ite probable life, and as the instalments 
under the sinking fund will be proportionately increased, the 
surplus, or deficit, as the case may be, at the end of the year will be 
also affected. 

Another aspect of the inconvenience of public bodies embarking 
in such enterprises is exemplified in an instance of the interference 
on the part of the local authority with the engineer in charge of the 
works in a matter of a purely technical character. 

In the Metropolitan Borough of Southwark, the borough elec- 
trical engineer reported that additional plant was urgently required 
to meet the demands of the coming winter. The additional 
expenditure was estimated at £14,500. The Electric Lighting 
Committee decided against the proposal, but the whole Council, 
by а majority of 30 votes against 27, defeated the Committee, 
and the needed extension is to be carried out. To carry the matter 
to a logical conclusion, the ratepayers should have been polled on 
the respective merite of the proposal of the engineer and the 
opinions of the Committee and the Council This would be 


analogous to the engineer of a private company asking his directors 


to sanction what he considered some essential work, and, if they 
refused, appealing to the shareholders. 


Electrical Inventions.—<According to a statement 
published by the Zeitschrift für Binnenschiffahrt, about 5,000 
different electrical patents are granted every year in the various 
civilised countries. Of this total only about 900 enjoy legal pro- 
tection in Germany, and- 200 of the latter patents are issued to 
foreigners. The remaining 4,100 patents, the German journal 
remarks, can be freely used in industries, as the individual 
inventors do not claim any special protection in Germany. The 
patents granted to persons líving in the countries concerned are 
stated to have been as follows in the years 1904 to 1906 :— 


The United States .. 2,050 Belgium oe к 90 
United Kingdom and Sweden s T 90 
. Colonies v .. 750 Denmark eis xs 90 
Germany ... isg .. 700 Spain ads bs Sai 35 
France ... i .. 400 Australia ii 85 35 
Austria .*. 200 Norway .. кз ie 30 
Italy PE P .. 180 Portugal ... ee dux 15 
H Y" А . 180 — 
Switzerland ET —. 120 Total .. 4,915 


The German journal remarks that the patents issued to foreigners 
in the different countries are mainly repetitions. Russian patents 
have been left out of consideration. The publication takes place 
in that country before the granting, which is about three to four 
years after the application. 


D 
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CORRESPONDENCE. 


Letters received by us after 5 pom. on Tuesday cannot appear 
until the following week. Correspondents should forward their oom- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Prepayment Meters. 


I think there is no doubt that most electrical apparatus 
manufacturers would be glad to get a satisfactory prepayment 
meter, but this being во, why on earth do they not employ a 
practical man to examine and advise on any devices brought 
to their notice ? 


A prepayment ‘meter to be satisfactory must possess :— | 


Coin mechanism, antomatic switch, signal before switching 
off, current consumption indicator, indicator showing how 
much paid for and when coin is required, must be suitable for 
continuous or any phase current, reliable, and must be made 
ata price. Quite a handfal. 

I experimented with motor, clock and electrolytic meters 
in almost every conceivable form, but none of them filled 
the bill, so I struck out on a different track. 

If Mr. Stafford Hatfield will forward his address to me 
through the REVIEw I will go fully into the matter. 


H. N. 


Shock from Tramcar. 


Some little time ago I happened to be in the act of getting 
on to a stationary electric tramcar, and for the purpose had 
taken hold of the brass hand-rail. At that instant the 
driver started, and I immediately received asharp shock, but 
not sufficient to prevent my boarding the ca. 

On looking back I noticed that both rails were covered 
with sand, dropped by numerous cars starting and stopping 
at that place, while the surrounding pavement was wet. 

The cause of the shock is obvious, but is not the possi- 
bility of receiving a shock when. stepping on to a car a real 
danger? The tramcar was in connection with a corporation 
overhead system supplied at the usual 500 volts. 


G. Moss. 
Manchester, November 20th, 1907. 


[The experience described by our correspondent has been 
met with before, we believe, and might conceivably have 
very serious consequences. It might be avoided by insulating 
the hand-rail and step from the metal framework of the car. 
—Eps. E. R.] 


Tramear Brakes. 


In your issue of the 8th inst. there is published a letter 
from a Mr. Johnston, which appears to me to contain a very 
sound recommendation, namely, the suggestion that the 
whole subject of brakes should again be reviewed in the 
electrical Press. I think there can be little doubt that a 
re-opening of the subject would be beneficial, inasmuch as it 
would bring forward the opinions of practical engineers who 
have the different types of brakes in operation on their 
respective lines, and are, in consequence, capable of giving 
valuable information on this important topic. | | 

Your correspondent also mentions the use of line cprrent 
for stopping a car as a point which needs thrashing out. 
Now, the béte noire of the tramway engineer is the motor- 

man, who holds a stubborn belief in the efficacy of stopping 
а саг by reversing with a “ live” controller, and, incident- 
ally, ruining his equipment. 

A little consideration will prove that such a belief is, in 
the main, fallacious. 

When a car is travelling at a fair rate of speed, such as a 
runaway may be assumed to be moving at, the first notch 
will have no appreciable effect upon her, so far as retarda- 
tion is concerned. If the second or third notch be applied, 
either her fuse will go, or some part of her equipment, often 
the rheostats, will be burnt out, owing to the excessive 
resultant current which flows through the car circuits. 

One thing is practically certain—something would give out 
before any sensible reduction in speed could be effected. 

1 have seen rheostats and armatures burnt out in this 
manner when travelling at a very moderate speed, and what 


the effect of this back juice (to use е slang term) would 
ре оп a runaway is an interesting problem best left to 
imagination. 

But, now, we come to another point :—The failure of 
current in the car circuits does not necessarily diminish the 
efficiency of the motors as & brake, even when reversed, as, 
if the controller be thrown on the parallel notches, the “ trick 
emergency comes into operation, a brake of which I spoke 
in a recent initialled letter in your columns, and which proves 
far more effective than so doubtful and barbarous a method 
as putting reverse current through the machines when 
revolving at a high rate of speed in a relatively opposite 
direction to that in which the current will tend to turn 
them. Up to a few years ago this was the only electric 
brake available on someof our earlier systems, the drivers 
having to open the canopy switch before reversing to the 
parallel notches, but with the introduction ef' controllers 
having regulation brake notches it seems to have fallen 
into disuse, and unfortunately is, in many cases, unmentioned 
in the training of a younger generation of motormen. 

With respect to mechanical brakes, I would like to make 
mention of a point which has an important bearing upon 
the efficiency of slipper brakes. 

Of late years, steel-tired wheels have been generally 
adopted, often being of as large an iucreased diameter over 
those originally employed as the flexibility of the wheel-brake 
rigging would permit. 

It will be seen that a corresponding alteration is necessary 
in regard to the slipper brake, and it is essential that the 
ratio between the lengths of the respective links should be 
maintained, also their relative angles to themselves and to 
the truck frame should remain unaltered. as upon these 
factors the efficiency of the brake depends, and in extreme 
cases i& may be necessary to increase the distance between 


the two outer link suspension points on the truck frame if 


this same efficiency is to be maintained.” 

I may say, in conclusion, that I hold no brief for any 
particular type of track brake, and so I have not mentioned 
the particular type of brake to which the above remarks 
apply, but your readers will possibly recognise a brake that 
has won, and deservedly, great favour amongst English 
traction engineers. 

8. C. Widlake. 


d 


Cost of Power Signalling Plants and Automatic Signals. 
In dealing with the question of power and automatic 


signalling in my forthcoming book, Power Railway Signal- 


ling," I was anxious to show what was the cost of the upkeep 
of such work. ! eo 

The amount required for the original installation is fairly 
well known, but not the cost of maintenance and operation. 

The only information which has been vouchaafed on the 
subject has reference to automatic signals alone, but nothing 
has been given out publicly as to power plants. In. the 
report presented to the International Railway Congress of 
1905 by Mr. C. H. Platt, late general superintendent of 
the New York, New Haven and Hartford h.R., figures are 
given as to automatic signals, which go to show that the 
cost of their maintenance and operation varies from £12 
to £20 per signal arm a year, according to the type of signal 
used 


These are, of course, figures relating to American railways, 
and whilst they afford some guidance to British railway 


officers, it is desirable that some data as to our own lines 


should be obtained. | 

In my investigations I was fortunate in obtaining per- 
mission to see the.records on the subject kept by the three 
tube railways of the London underground electric railways— 
viz., the Baker Street and Waterloo, the Great Northern, 
Piccadilly and Brompton, and the Charing Cross, Euston 
and Hampstead. From these I have gathered data not 
only as to the cost of operation and maintenance, but as to the 
train movements and number of failures, and I am so struck 
by the wonderful record therein presented, that I feel that Т 
should anticipate the publication of my book and make the 
figures public property forthwith. l 


* It is interesting to note the ditferent settings which obtain for 
these measurements, on different lines, and to surmise which setting 
gives the best efficiency. 


NO OOOO | 
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I have, therefore, been further favoured by the consent of 
Mr. Stanley, the general manager, and Mr. Thomas, the 
superintendent of the above railways, to furnish you with 
the data given below. 7 

I would first remark that I assume that no one now 
questions the wisdom of the course adopted by the London 
Underground Electric Railways Co. of London in not only 
equipping these tube railways, but also the District Railway, 
with power-worked points and signals, automatic signals and 
track circuits. 

From the very first there was no question but that auto- 
matic signalling was the only possible scheme under which 
the required train service could be operated. There were 
many reasons against the usual signal boxes and manually 
operated signals. Of these, not the least was the fact that 
the headway proposed was so fine that there would not be 
time for the usual block-telegrapli signals to be exchanged, 
and for the outdoor signals to be lowered and restored for 
each train. Another difficulty was the problem of finding 
locations for the boxes in the tubes and tunnels, whilst the 
expense of such a large number of signalmen was prohibitive. 
So whilst automatic signals were, in a sense, forced upon the 
company, the results from the two points of view of safety 
and quicker train movements have been such that the expense 
has been amply justified, and both the company and the 
travelling public have cause to be gratified. But in the 
third direction—that of cost—the result is also satisfactory, 
as will be judged from the figures I will now give, and 
which are, as I have said, authentic and personally checked 
by myself. | E T 

The total mileage of single line in the three tube railways 
is 41:68 miles, and the average number of signals is 15°85 
per mile. During the week which I chose at random there 
was a total of 1,538,282 round movements” of signals, 
train stops and points (by “round movements” is meant 
the lowering and raising of a signal and the reverse and 
normal movements of points). 

Following up my investigations, I found that, during a 
period of 13 weeks, there was an average of 14 cases of failure 
per week of either points, signals, train stops, locking frames 
or their connections, which were all failures on the side of 
safety. 

This gives an average of one failure in 109,877 move- 
ments. The loss of time to trains debited to these failures 
works out at 15 seconds per 1,000 miles. These figures speak 
for themselves. The cost of operation is equally satisfactory. 
The total cost per passenger train-mile per week works out at 
0°457 of a penny, and the cost per mile of single track is 
£4 8s.,6°68d. Included in these figures are the cost of the 
power (as charged by the Chelsea power station), material 
used in repairing, cleaning, &c., the signals, points, facing- 
point locks, locking bars, train stops and locking frames ; 
the lighting and cleaning of the signal lamps and the wages 
af the signalmen, repairmen, linesmen and inspectors, and 
all this, divided by the number of signals, works out at 
58. 3°22d. per signal. . 

H. Raynar Wilson. 

London, November 23rd, 1907. 


[The system was described in our issues of March 15th 
and 22nd, 1907.—Eps. E. R.] | 


Wireless Telegraphy. 


In your issue for November 22nd, you refer to a com- 
munication from Mr. R. A. Fessenden as evidence * that 
one of the greatest drawbacks to the commercial develop- 
ment of wireless telegraphy is ita lack of secrecy,” and state 
that “ the attempt to establish а commercial service” (by 
wireless telegraphy) “ has been wholly premature." 

The technical journals have been prominent in advocating 
State regulation of wireless telegraphy, and the study neces- 
sary to justify such advocacy should put them in possession 
of the fact that in England, and in countries where wireless 
telegraph work is regulated by the State, the licences granted 
prohibit publication of messages not intended for the station 
at which they are received. Apart, however, from such 
regulations, it is clear that secrecy can be absolutely secured 
only by the use of a code, whether messages are sent by the 
ordinary inland telegraphs, by cable, or by wireless. (If 


support for this contention were needed, it would apparently 
be afforded by Mr. Fessenden’s own communication, in . 
which he publishes the text of a private, cablegram sent to 
me by Mr. Marconi). ME CN x 

In those countries, therefore, where there is no State 
regulation of wireless telegraphy, persons, such as Mr. 
Fessenden, who occupy their leisure with what are evidently 
very unsucoessful attempts to pick up messages not intended 
for them, will find the occupation somewhat unprofitable : 
and in most civilised countries publication of messages so 
obtained is absolutely prohibited. | | | 

The general intention of Mr. Fessenden’s communication 
is apparently to show that the wireless working between 
Clifden and Glace Bay is not of such a character as to repre- 
sent a service of any commercial value whatever. No un- 
prejudiced person who is aware of the numerous messages 
transmitted by our stations, which have appeared, and are 
still appearipg, in the Press, can, however, conclude that 
Mr. Fessenden bas achieved his aim. mE 

There is only one point in Mr. Fessenden's communica- 
tion which seems to me to be worth particular attention. 
viz., that made with regard to the message from the Presi- 
dent of the. United States. to King Edward. in January, 
1903. Не says: With reference to the. transmission of 
the message from the President to King Edward in January, 
1903, the fact that this message, after ita receipt at the 
Holland House, was transmitted by cable, has been common 
knowledge for some time." The message was transmitted 
both from Cape Cod and from Cape Breton. It was received 
at Poldhu by wireless telegraphy. The land communications 
with the outer world in respect of Poldhu, Cape Breton and 
Cape Cod at the time were very incomplete, and although 
the wireless stations were capable of transmitting messages, 
as we had not even private wires connecting our stations 
with the nearest telegraph offices, for practical purposes they 
were almost valueless. Mr. Marconi and I, therefore, used 
the cable in communicating with one another. When I 
received his cablegram— 


President's message to King despatched successfully from Cape 
Cod to Poldhu direct, and also via Cape Breton. You may publish 
text immediately. | 


I replied— 
Helston office closed. Cable text. 


At the time I received Mr. Marconi's cablegram it was 
too late to telegraph to Poldhu, as the telegraph office was 
closed. I therefore cabled to Mr. Marconi. 

I cannot trace that Mr. Marconi, or anyone else, cabled 
the text of the message, but on January 19th, 1903, the day 
on which our cablegrams were exchanged, a letter was 
written to me by the electrician at Poldhu who had actually 
received the message, in which he said: “I beg to inform 
you that the following message was received from Cape 
Breton this morning, and has been despatched to its 
destination :— 


His Majesty King Edward Seventh, London. By Marconi's 
trans-Atlantic Wireless Telegraph. In taking advantage of the 
wonderful triumph scientific research and ingenuity which has 
been achieved in perfecting a system of Wireless Telegraphy, I 
send on behalf of the American people most cordial greetings and 
good wishes to you and to all the people of the British Empire. 
Theodore Roosevelt, White House, Washington. 18. 


This letter was no doubt received in London on January 
20th or 21st. 

The message to His Majesty did not pass through our 
office at all, but was sent direct to him from Poldhu over 
the Postal Telegraph system. 

The general suggestion that our wireless telegraph stations 
are not working commercially is absolutely disproved by the 
numerous despatches which have appeared in the Press, 
and are still appearing, as transmitted by wireless. 

As an example of the views of the daily Press with regard 
to the value of thesystem, I will quote from an article which 
appeared in the New York Times of November 18th, 1907. 
I have not seen a сору of the article in question, but on 
November 21st Mr. Marconi transmitted the following to 
me by wireless telegraphy ; and anyone who is interested in 
the matter can see the telegram in our office for purposes of 
verification :— i 
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(Office stamp, West Strand.) 
Handed | Marconi private wire, pe 
in Galway, 8.58 p.m. here at f 10-12 p.m. 
November 21st, 1907. 
Hall. Expanse. Ldn. 

New York Times, under heading the growth of wireless, published 
Monday 18th, following leading article:—'' No better evidence is 
required of the utility of the Marconi wireless telegraph system 
than the service of news from abroad—than the fact that consider- 
ably more than a page of fresh foreign news and gossip in the 
Sunday Times was sent from Clifden, Ireland, to Glace Bay by that 
system, and delivered in Times Syuare, quickly and accurately. 
Our wireless despatches from Europe come to us in excellent shape, 
comparing favourably with those by cable, and the facilities of the 
wireless system improve weekly. The cable companies will do 
well to recognise the significance of the situation. The indisputable 
success of the wireless does not mean a restriction of the volume of 
their business, or a decrease in their profits; quite the contrary, it 
means that telegraphing between Europe and America will become 
much more common. It must also become cheaper. The wireless is not 
going to put the cables out of business, as there will be plenty of 
work for both systems, but for the cable folks to ‘stand pat and 
decry the ‘ wireless,’ seems a foolish policy. In our wireless des- 

atches yesterday, included the latest news about the Kaiser's 

nglish visit, and the rumours concerning his illness; the sailing 
of Mauritanu ; the political complications in Great Britain likely 
to ensue from the Premier's breakdown in health; Alpine railway 
plans; the Sultan of Turkey's latest grievance; Bernard Shaw's 
newest self-revelation; Nathan Strauss sterilised milk distribution 
in England; a bit of musical and theatrical gossip ; the federation of 
exploration work in Egypt; Lord Curzon's projected reforms at 
Oxford; and the latest social news. An equally interesting 
selection of foreign news from many points was included in the 
cable despatches of the Sunday Times. The wireless trans-Atlantic 
service is no longer experimental. Marconi has invented and 
developed it, and put it successfully in operation. It is a rival to 
the cable service, but not necessarily an unfriendly rival. We 
cannot have too many ways of speaking across the ocean.” 

ManooNI. 


It will beseen from this article that the New York Times 
draws attention to “the fact that considerably more than a 
of fresh foreign news and gossip, in the Sunday Times, 
was sent from Clifden, Ireland, to Glace Bay by that (the 
Marconi) system, and delivered in Times Square quickly 
and accurately. Our wireless despatches from Europe. come 
to us in excellent shape, comparing favourably with those by 
cable, and the facilities of the wireless system improve 
weekly,” &c. | 
It is difficult to understand, in the light of Mr. Fessen- 
den's communication, how the wireless stations achieved 
this feat, as a page of the New York Times is a sheet 
about the size of the Dasly Mail. | | 
It should be stated that the English newspapers are not 
availing themselves of the service as much as they otherwise 
would, owing to the fact that the time occupied in trans- 
mitting a message from New York to Glace Bay is about 
. four hours; and as the correspondente wish to send their 
messages off as late as possible, this delay on the landlines 
is a very serious matter. It has, however, no bearing what- 
ever on the value of the wireless service per se, and is a 


matter which obviously can be and will be remedied. 
Marconi’s Wireless Telegraph Co., Ltd. 
H. Сотнвват HALL, 
London, W. C., Managing Director. 
November 26th, 1907. 


Wireless Telegraphy—a Suggestion. 

We are aware that when electro-magnetic waves strike an 
aerial, a high-frequency alternating electromotive force or 
current is set up in the receiving instruments. The current 
creates a magnetic field at right angles to its own direction. 


Teasonone 


Now, suppose that an instrument were built on the principle 
of a small dynamo, but of course of a more delicate nature, 
leaving ont the magnets, and in their stead having many 


turns of wire so wound that when a high-frequency k. M. r. 


‚ passed through the coils a magnetic field would be created at 


right angles; if then an armature (built after the style of 
some wattmeters) were rotating, thus cutting the lines of 
force, and a telephone receiver were connected to the com- 
mutator, a distinct click should be heard. I enclose a 
sketch of arrangement proposed. 

In case of weak signals causing the magnetic field to be 
slight, a transformer or jigger might be used in the telephone 


circuit. 
Harold A. Hall. 
Electricity Works, Grantham, | 
November 15th, 1907. | 


[This suggestion appears to embody a principle which 
may prove valuable—the reinforcement of weak electro- 
magnetic impulses by means of an external mechanical 
agency. Just asa dynamo may develop from 20 to 50 times 
the power expended in its excitation, so may, perhaps, such 
а device as that outlined by Mr. Hall be utilised to multiply, 
say, tenfold the intensity of the feeble signals received.— 
Eps. E.R.] 


DISCRIMINATION IN FACTORY 
LIGHTING. 


IN a paper read before the Toledo Convention of the Ohio Electrie 
Light Association by Mr. A. P. Biggs, and printed in the Western 
Electrician, the author, as the result of experience with the Edison 
Illuminating Co., of Detroit, divides factories into two main classes 
—those which use electricity as auxiliary to sunlight and daylight, 
which have a few places, which, due to poor construction of building, 
blackened windows, or later construction by neighbours, need light 
occasionally during the day, but whose principal service is from 
dusk to §.30 p.m., and which either cannot or will not make, or 
pay for making, the investment necessary for lighting: and 
those factories (a small proportion of the total) where there is a 
necessity fora large number of individual lights, for small lights 
in isolated of the factory, and a need for electricity supply 
throughout the day. 

The first class is met by an open order," by which light is sold 
for 60 hours’ use per month of the demand at 16 cents per unit, the 
balance being at 4 cents per unit. The second class is catered for 
by a '' demand contract,” limited to terms of one year and giving 
30 hours’ use per month at 16 cents per unit, the balance at 4 cents 
per unit, the maximum bill being equal to 30 hours’ use per month 
of maximum demand at 16 centa. 

Under open order” the supply of standard incandescent lampe, 
and renewals of the same, trimming and care of arcs and Nernsts 
owned by customers are included. Under demand contract ate 
furnished all incandescents, arcs, Nernsts, renewal and maintenance. 
Usually services are installed on open order.” If later on the 
„demand contract rate is found to be better suited to the customer, 
he is offered this alternative. 

These rates are not profitable rates. To illustrate this, the anthor 


gives the following table :— 
Income per year. 


Connected Demand Earnin Demand Minimum 
KW.-H. KW. KW. open order. contract. allowable. 
1 .. 4830 0290 120 $552.00 $632.00 $780.00 
2 . 8,163 36:6 18:5 916.00 815.65 973.89 
3 .. 1,800 5'6 2:2 220.00 157.00 172.30 
4 ... 6,850 906 22°2 884.00 1,061.70 1,410.80 
5 10,410 26:8 17°6 1,168.70 875.80 1,262,80 
6 3,052 16:6 9:16 416.70 492.93 500.40 
7 1,644 51 2:81 226.72 170.25 201.10 
Nos. 1, 2, 3, 4 апа 5.—On open order, 60 hours’ use of the 
demand. 
No. 6.—On demand contract. 


No. 7.—On open order, 60 hours’ use of connected load. 


The first three calculations show the progressive stages of the 
business of a carriage builder. In the first stage, electric clusters 
were used ; next came a reduction of demand from 13 to 2 kw., due 


. to reconstruction, general floor lighting being done by gas arcs. In 


the third year, after changes involving the displacement of 650 
electric lamps, a profit was made. 

The next two lines give business in а cigar factory lit throughout 
six storeys by incandescents. At the end of the period represented 
by the fourth line in the table 300 lights were changed from 16 с.р. 
bare to 8 с.р. with reflectors. The demand indicator was reset, and 
the result, besides saving to the customer, was a loss of only 10 per 
cent. on the lighting business, as compared with 60 per cent. the 


year before. Line 6 gives the lighting results of electric arcs for 


general floor lighting of a factory for shirt waists, shirts, &c. The 
loss was 8 dollars. The energy taken was 20,000 Kw.-hours for the 
year, with a demand of 8:5 ку. ! The last line gives a bath-tub 
factory with 20,000 square feet of space, for which gas arcs are used 
for space lighting, individual lighting being electric. The business 
gave a decent return. 

` The general result in the Detroit Company seems to be that 
lighting business in factories begins to become profitable when the 
customer takes 480 hours’ use of demand per year at 16 cente—or, 
say, 40 hours per month. Taking factories working a regular ten 
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hours per day, the following table gives approximately the average 
hours’ use of demand per ‘month by various industries :— 


Number of cases. Average hours’ use of demand 


per month. 
5 Bakeries, wholesale ... .. 107 
8 Brass works ... ёз .. 67 
2 Breweries  .. ssi .. 85 
2 Brush ... ‘a ке .. 12 
4 Candy ... ба de. ээ. SO 
3 Chemical —— ВЕУ .. 10 
7 Cigar ... is ys .. 29 
9 Clothing bet .. 37 (5 cases average 11:9) 
3 Engravers 70 
9 Harness 95 (2 cases average 11:9) 


1 Knitting 


TE 
14 Machine shops . 31 (7 cases average 13:4) 
13 . 


3 Paper box ‘ bs з 

4 Printing T - —. 20 

8 Sheet and metall .. 18 

3 Shoes ... T si .. 33 (2 cases average 13°7) 
2 Toys ... oh 4 .. 91 

1 Upholstering ... E — 4 

] Wire works ... is ur 4 

6 Woodworking .. 24 (4 cases average 11:10) 


Hence some businesses are inherently profitable. 

Wholesale bakeries use some light for 24 hours a day. Breweries 
keep a good lighting load attendant on small machines up to about 
4 p.m. Machine shope, brass works, &., give a good lighting load 

„АП the year round for lighting individual machines. 

The general conclusion is, then, that an electric light company 
dare not take on all factory lighting offered to it. It is necessary 
to take on a certain amount which is essentially unprofitable, in 
order to keep the power business. It should reduce this amount as 
much as possible by teaching the customer how to reduce his 
demand by using his light to tne best advantage, by advocating the 
transference to daylight hours of any power load that can be 
dispensed with during the evening, and by passing over to the gas 
company such factory space lighting as can be profitably furnished 
by gas arcs, retaining for electricity the long-hour localised lighting. 


PROCEEDINGS OF INSTITUTIONS. 


Comparative Performance of Steam and Electric 
Locomotives. 


By ALBERT H. ARMSTRONG. 
(Concluded from page 845.) 


(Abstract of paper read before the AMBRICAN INSTITUTE 
or ExecrricaL Exanuugrs, New York, on November 8th, 1907.) 


RETURNING to the direct comparison of the simple consolidation and: 


electric locomotive, fig. 3 (p. 844) was plotted on the basis of a speed 
of 30 miles per hour for the electric and 15'4 miles per hour for the 
steam locomotive, giving in each instance a tractive effort of 
25,600 lb. at the rim of the drivers. Though the electric loco- 
motive could very readily be designed to give the same tractive 
effort at a higher speed, 30 miles per hour was assumed as the 
highest speed permissible due to the alignment of the track on 
heavy grades. "e 

To plot a performance capacity curve for the electric locomotive, 
certain further assumptions are necessary. 

ў Туре of equipment, direct-current gearless motors. 


Weight of total locomotive 204 vee ... 125 tons 
„ on drivers ... oa TN “us . . 100 „, 
Engineer wages per hour... ...80.50 
Conductor w p "-— Vis ... 0.40 
Three brakemen „ „. Suc civi ... 0.90 
Total wages of craw En ii ae ... 1.80 


Efficiency of transmission, rail to bus-bar, 70 per cent. 
Maintenance of locomotive, 5 cents per mile run. 


The train crew is so divided as to permit of the location of a 


' brakeman in the engineer’s operating cab. 

The cost of electrical power must in this instance be most 
arbitrarily assumed, owing to the widely different cost of coal, 
possibility of water power, &c, obtaining in different localities. 
As the cost of coal for steam locomotives will also vary greatly 
as to price and quality, it has been assumed at $3.00 per 2,000 
pounds, and a cost for electric power of one-half cent per kilowatt- 
hour is based upon using the same price and quality of coal. 
As it is further assumed that an entire engine division of, say, 
150 miles is to be electrified, it gives promise of a 24-hour load- 
factor of 50 per cent. and this figure has been taken. Approxi- 
mating the first cost of installation of the generating station at 
$100 00 per kilowatt, and allowing 10 per cent. per year for interest 
and other fixed charges, the cost of power is brought up to possibly 
$0.0075 per kilowatt-hour at the station bus-bar. 

The effect of increased speed on cost of operation is clearly 
shown by comparing the performance capacity curves of the steam 
and electric locomotives, flgs. 4 and 6. 

It will be observed that the reduction in the operating ex- 
penses is effected in the two items of crew wages and maintenance 
of locomotives, aüd that the cost of fuel remains practically 
unchanged. The speed does not affect the cost of fuel or powcr, it 


' 


being assumed that the motive power for the various speeds is so 
proportioned as to operate at the point of greatest économy. 

With coal at $3.00 per 2,000 lb. in each case, the steam loco- 
motive can generate a horse-power at the drivers at anjexpenditure 


ot $0.006, as against $0.0039 for fuel alone with the electric; but 


the two figures are not directly comparable. 


8 à 8 & 


CENTS PER 1000 TCM- MILES 
8 $ 


— ——— 


TRACTIVE EFFORT IN POUNDS 


Fic. 6.—PERFORMANOB Capacity, ErgorBRIC Locomotive (Drgzgcr- 
CURRENT GEARLESS), GRADE 2'2 PER CENT. (UP). 


The saving or deficit in the power item with electric, as con- 
trasted with the fuel item of steam locomotive operation, must be 
largely determined by the local factors entering into the case. 

The cost of fuel or power, being fundamental, constitutes a fixed 
item in the total cost of operation, while the other two items, crew 
wages and maintenance expenses, will be determined solely by 
the method of operation and the excellence of motive power used. 

While the figures shown in figs. 4 and 6 indicate a certain 
relation among the three items of fuel, crew and maintenance 
expense, this is not the true relation obtaining in practical 
operation, for the reason that the values given in the curves 
assume continuous operation up grade under the conditions out- 
lined ; hence it becomes necessary to modify the figures arrived at. 

The schedule speed on several mountain divisions is approximately 
50 per cent. of the average running speed, and this figure is assumed 
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Fic. 7.—TractivE EFFORT IN Ls. Service Capacity, STEAM 
AND ELECTRIC LOCOMOTIVES, AVERAGE OF UP AND Down 
2:295 авара. 


in the following statement of cost of operating 1,000 ton-miles with 
steam locomotives, averaging the cost of up and down-grade running. 
Owing to the higher schedule speed of electrically operated trains, 
resuiting in fewer meeting points with the ваше tonnage handled, 
and due to the absence of forced stops to take on fuel and watcr, 
&c., it is assumed that with electric motive power the schedule speed 
may be 60 per cent. of the running speed. 

With the electric locomotive standing, or coasting down grade, 
there is no demand whatever made upon the generating station, 
and hence the only expense carried through these periods is 
that for train crew and a certain amount for maintenance. On the 
other hand, with the steam locomotive there is a considerable 
amount of fuel burned and water wasted when standing at sidings 
and when coasting. In the case of mountain railroading, with its 
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frequent and prolonged delays, this waste may reach considerable 
proportions. 

Locomotive performance capacity curves may therefore be plotted 
which will show approximately the true relation between the scveral 
items of fuel, crew wages and motive power maintenance, by adhering 
to the following assumptions :— 


Ratio schedule to running speed up-grade 
steam locomotive, 50 per cent. 


electric А 60 per cent. 
Schedule speed down- -grade, steam  ... dex 15 miles per hour. 
i electric ... 18 miles per hour. 
Cost of coal $e -— $3.00 per 2,000 1b. 
„ electric power = 0:0075 per kw.-hr. 
Efficiency of distribution И 70 per cent. 
Crew wages per hour, steam $2.15. 
T electric . $1.80. 
Maintenance locomotive, steam $0.137 per mile, 
n electric $0.05 per mile. 
Fuel waste per idle hour, steam 400 1b. 


Aninspection of the performance curves ee that in practical 
operation the fuel expense approaches more nearly to the value 
of the other items considered, instead of being greatly in excess of 
them as indicated in the theoretical performance curves, figs. 4 and 
6, showing up-grade operation only. For operation on lesser 
grades than 2°2 per cent. all items are reduced, and the total and 
sub-divided comparative costs are given in the following table and 
in fig. 8 :— 


Comparative OPERATING EXPENSES PER 1,000 ToN-MILES STEAM 
(SIMPLE) лр ELECTRIC LOCOMOTIVES. 
AVERAGE OF UP AND DOwN-GRADR OPERATION. 


Steam Locomotives. 


Grade  ... $n 1% 1% 14% 2% 
Coal 8 .. 15 cents 25:5 cents 38 cents 53 cents 
Crew... . 135 „ 24 36 ii 50 т 
Maintenance... 105 „ 17:8 „ 26 „ 36 - 
Total M .. 39 „ 673 „ 100 » 139 vi 
Electric Locomotives. 
Grade "EVA 1% 14% 205 
Power .. 20 cents 35°5 cents 50°5 cents 66 cents 
Crew dus ae X 122 „ 18 d 24 " 
Maintenance... 36 „ 62 „ 90 , 119 „ 
Total зө . . 308 „ 59'9 „ 775 „ 31019 „ 
- Saving Effected by Electric Operation. 

Grade mE y 195 14% 9 

8:2 cents 13:4 cents 22:5 cents 371 cents 


A study of the above table is most instructive, as it shows that 
while the percentage saving with electric operation is approxi- 
mately the same whatever the nid grade, yet the actual money 


22473 PER 1000 TON-MILES 


PER CENT GRADE 


Fic. 8.—SEBvicE Capacity oF STEAN AND ELECTRICO Loco- 
MOTIVES, AVERAGE BOTH DIRECTIONS AND ANY GRADIENT. 


saving is much greater on the heaviest grades. As about the same 
investment must be made in each case for distribution system, 
including third-rail or overhead trolley, sub-stations, &c., the infer- 
ence must be drawn that heavy-grade divisions present a more 
attractive field for electrification than level sections wheu con- 
sidered from the purely economic standpoint. There are other 
items of saving and other reasons for electrification which may be 
more or less controlling in individual cases, but it seems possible to 
make the broad statement that the mountain-grade division offers 
& particularly attractive field for the electric locomotive, and its 
introduction should be the means of effecting such economies in 
totb freight and passenger transportation as to pay a satisfactory 
return upon the inceet ment required. 

Bo far, the matter has been viewed from the standpoint of com- 


` the enormous boiler which such a construction permits. 


parative operating expenses for a given tonnage moved. There 
is another argument for electrification which may, in certain 
instances, be of a much more controlling nature. Most of our 
mountain roads are single track, and trans-Continental tonnage has 
BO increased as со. to congest these mountain divisions. The 
heavy trains of the piains, weighing 2,000 to 3,000 tons, must be 
split up into units of about 1,000 tons, in order that the present 
steam engines, operating double and even triple, may haul them 
over the heaviest grades. The slow speed obtainable makes the 
number of trains on a mountain division large, the meeting points 
frequent and hence, however good the despatching system em- 
ployed, there will of necessity be a considerable amount of lost 
time. Add to this the failures of motive power being worked to 
its limit, and there is reason for the claim that the tonnage 
capacity of the division will be greatly increased by the intro- 
duction of electrically-hauled trains. 


TON-MILEB PER HOUR 


PE EFFORT UM. IN MADE i 


5 
Fic. 9.—HovrLY TonnaGE CaAPAOITY OF STEAM AND ELECTRIC 


LOCOMOTIVES UP 2:2 РЕВ CENT. GRADIENT. . 


The latest Mallet compound, weighing 413,000 lb., is the largest 
steam locomotive yet built, and is of particular interest owing to 
With a 
total heating s irface of 5,300 sq. ft. we should expect an evapora- 
tion of 63,600 Ib. of water for a short period, aud possibly 48,000 lb. 
water continuously. With a possible evaporation of 6 lb. of water 
рег lb. of coal, this would necessitate tbe buraime of 8,000 lb. of 
coal per hour, requiring the best efforts of two firemen if main- 
tained for several hours. Assuming a steam consumption of 22 Ib. 
per B.H.P.-hour, such a locomotive should give a sustained output of 
2,180 Н.р. at the rim of the drivers, and this witha weight with 
tender of approximately 300 tons, or three times the weight of an 
electric locomotive of the New York Central 6,000 type giving the 
same horse-power output. 

The two locomotives are, of course, designed for entirely dis- 
similar classes of work; but it is not unfair to compare them on a 
horse-power basis as it is the huge boiler of the Mallet that is 
remarkable, and upon this basis the selling price of the two 
machines is approximately the same. 

The comparative cost of electric and steam locomotives is 
generally considered as very favourable to the steam units, but 
reversing the usual methods and comparing the cost of the electric 
with that of the steam locomotive or locomotives required to replace 
it, may reverse the relations. The electric locomotive requires no 
more than casual inspection, can be side-tracked indefinitely and 
still be ready for instant operation at fullicapacity, can run 24 hours 
without a stop, if necessary, and all these advantages and others 
offer a guarantee for a much greater annual mileage than is 
possible with its steam competitor. Then, too, compare the cost of 
a group of steam locomotives (no single unit could be designed to 
give the output) capable of delivering even 4,000 н.р. continuously, 
with a single electric unit of this output, and the difference in cost 
is not great. It may be stated broadly that for a given gross 
annual ton-mileage moved, the cost of steam locomotives may be 
even greater than the cost ‘of the electric unite replacing them. 

As against the reduction in fuel expenses promised by the usc 
of the compound locomotive fitted with superheaters and feed- 
water heaters, the electrical engimeer has up his sleeve the great 
possibilities offered by regeneration of power while electrically 
braking on mountain-grade divisions. The amount of power saved 
by this means may in certain installations amount to as great a per- 
centage of the total as is the saving effected in coal expenditure 
with steam locomotive by compounding and providing superheaters 
and feed-water heaters. 

The chief advantage of regeneration lies in the assurance it offers 
of greater safety in operating on heavy grades. The present 
method of braking, by friction between wheel and shoe, results 
ia overheated parts, breakages resulting therefrom and consequent 
danger of derailment. The descent of a long heavy mountain grade 
is accompanied by the shoes and wheel rims becoming heated to a 
dull red, while the introduction of the electric locomotive offers an 
opportunity of holding the train in whole or in part by means of 
the same motors used to haul it up grade, and thus eliminating one 
of the greatest sources of danger iu mountain railroading. 

The subject of the electrification of steam roads ів а very broad 
one, and while this paper has been devoted largely to a discussion 
of operating expenses as affected by the different characteristics of 
tha two types of locomotives, it bas been done to illustrate the 
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advantages resulting from increased locomotive capacity. The key- 
note of electrification is capacity ; by approaching the problem from 
this standpoint only can full benefits be obtained. 


Institution of Electrical Engineers (Birmingham Local 


AT the opening of the session on November 20th, when Dr. Kapp 
delivered his address (see ErgcTBICAL Review, November 22nd, 
p. 812), he remarked that he hoped that any manufacturers who 
might be present at the meeting would give them the benefit of 
criticism on the points he had brought forward. 

Рв. W. E. SUMPNER, who opened the discussion, said that, in his 
opinion, the result depended nine-tenths on the way ia which a 
young man worked and one-tenth on the way iu which he went. 
On the whole, he agreed with the advocacy of the Sandwich" 
system. Its success depended on securing the help of the manu- 
facturera, and in order to ensure this, care would have to be taken 
to select only the most deserving students. Dr. Walmsley had 
pointed out the necessity of taking particular саге in this respect, 
and if this were done manufacturers would approve the system 
more and more as time went on. 

Мв. R. K. Moncow was not in favour of the Sandwich“ system 
which, as proposed by Dr. Kapp, was a case of thick bread and thin 
meat. They had heard of a great many things, which the student 
must learn duriny the time spent in the works, but the chairman 
had not mentioned everything. A man had to learn, for instance, 
that what was theoretically best was not necessarily the best com- 
mercially, and that economy in the use of material was not always 
advisable. The proposed three months each ycar during the 
college course was not long enough, and the student would after- 
wards require a practical course quite as long as though he had not 
worked on the Sandwich“ system. Mr. Morcom advocated u 
shorter theoretical training than was usual, with a practical course 
eithee before or after. 

Mr. Brown agrecd with Mr. Morcom. Immediately a man 
became of the slightest real use, he would have to go away. If he 
got во far that he could be given any responsibility at all, then to 
do so would only be to upset the works system. The time was not 
sufficiently long to make the man of any real value. 

Mr. В. A. CHATTOCK agreed with previous speakers that from 
three to four months per year for several years would not fit a maa 
to take his place as a practical engineer. At least two years would 
be required after the college course. An alternative suggestion that 
might get over the difficulty would be to alternate a year's practical 
work with a year's theoretical work. It remained for manu- 
facturers to say how this would affect them. 

Mr. S. Н. HorbEN was afraid a large number of students 
expected to obtain positions as assistant manager or assistant 
foreman at the end of their college training. For such students 
these periods of three months in the works would be very valuable 
as showing how impossible that was. The difficulty in connection 
with the system would be that at busy times the students would 
not be available, and that they would want to go to the manu- 
facturer at à slack time when he did not want them. 

Мв. J. C. VavbBEYv expressed the opinion that a course of 
technical eduction should be followed by a practical training in 
works. The latter experience was a great assistauce to а man in 
afterwards getting a responsible position, and the lack of such an 
experience would be a difficulty in connection with the “Sandwich” 
system. Tbe system had one advantage, in filling up an unneces- 
sarily long vacation of three months. It could be made more use- 
ful by shortening the other holidays and lengthening the summer 
course. In connection with the mechanical training, it would be 
convenient for & student to spend, sav, one such vacation in the 
foundry aud another in the pattern shop, in either of which 
departments a few months’ experience was sufficient for most 
engineers, a 

Mr. HALFORD spoke against the apprentice system; it was left 
entirely to the man himself as to whether he got any good out of 
it or not. Hethought the “Sandwich” system might be preferable, 
especially if the vacation were lengthened. 

Ms. Aston Ни said it was important to find out for what 
particular branch the man was best fitted; if this point were 
attended to there would be fewer men in positions for which they 
were not really suited. 

Мв. JACKSON said a system similar to the“ Sandwich” system 
had been tried in connection with Whitworth scholars, but had been 
given up mainly because it had been found that many of the men 
would not work. It all depended on the personal element. 

MR. Ооорснігр remarked that the training should depend upon 
what & man had mapped out for bimself, but in any case they could 
not put too high a value on workshop experience. 

Mr. Pearson said that a student would learn what was necessary 
during his time in the shops in a much shorter time than the 
average man. Also, although a man on leaving a technical college 
might be useless at first, he would in a very short time become more 
useful than a man who had not had such a trainiog. 

Мв. MARPLES asked for whose benefit the long vacation had been 
devised, seeing that they had been told it was necessary for the 
student to do other than college work during that time. It occurred 
to him that they might arrange a Sandwich“ system with alter- 
nate theoretical and practical courses each lasting six months, some 
students taking the former at the same time that others took the 
latter. In this way there would always be an equal numberof men 
asking for employment in works, and they would be able to deal 
vith twice the present number of students in existing Universities. 

There was no reply to the discussion, and the proceedings ter- 
minated with a vote of thanks to the chairman for his address. 


The Magnetic Testing of Iron. 
By W. Н. Е. Мовросн, B. Sc, Associate Member. 


(Abstract of paper read before the INBTITUTION OF ELECTRICAL | 
ENGINBEBS at Sheffield, November 25th, 1907.) 


IT occurred to me some years ago that a permeameter of a workshop 
type might be constructed, if, instead of pulling the ends of the 
specimen apart, as in the 8. P. Thompson or Hopkinson type, the 
specimen were made to slide for a very short distance on the yoke. 
The present paper is based on the results of some experiments 
made for the purpose of finding if this was practicable. 

If two magnetised plaue surfaces each of area A square centi- 
metres are in contact, and # lines per square centimetre pass 
between them, then the attraction between them is и н? 4/8" 
dynes. | 

"Since for air д = 1, and if the lines of induction in the iron pass 
from one face to the other without spreading, then B = H, and the 
force ів в? л/8т dynes. 

The action of Dr. S. P. Thompson's traction permeameter, and of 
Dr. Hopkinson’s permeameter used ав а traction instrument, depend 
on this or a simular formula, which has been confirmed for a very 
wide range of inductions. 

Referring now to fig. 1, it is easy to calculate the friction pull :— 

Let — 

w z weight of the moving portion of the specimen being 
tested. А 
в? 


F s 8 = force due to magnetic attract ion. 
т А 


f, = friction pull when the specimen is demagnetised. 

f = total friction pull required to keep the specimen 
in motion when magnetised. 

y - coefficient of friction for the sliding surfaces. 

Then B =k Jf — fa where k = y (8 rja y). 

In this paper f — f, is measured in 16-02. Ib., aud в in lines per 
square c2ntimetre. 

With regard to the errors in using this method, it is easily shown 
that a considerable error in f — f, affects the value of B to half the 
extent only. 

Suppose f — f,is 121b. and ôf = loz, then the error iu в is 
only 0:26 per cent. É 

The coefficient of friction is easily determined by finding the pull 
required to slide the.specimen over the surface when i is 
demaguetised, and then loading it up mechanically either by & 
spring or by putting weights on it. Here the difficulty of starting 
friction comes in. This appears to be generally greater than the 
normal sliding friction, aud the coefficients of friction show little 
agreement amongst themselves. 

The results I obtained for starting friction coefficients between 
the cast-iron bar and wrought-iron yoke show how erratic they 
appear to be. 

When, however, an initial pressure is applied by hand to the bar, 
much more cooxistent results are obtained. The errors are not 
very great, and the signs of the errors іп y and f — fo are of 


opposite characters, so that they neutralise completely. 
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A, bar to be tested ; B, yokes. 
Fig, 1. 


In the equation above, a term involving the force necessary to 
accelerate the moving specimen is omitted, so that the expression is 
not strictly accurate; but the term is very small, and in many cases 
Zero. , 

The coefficient of friction does not vary for the comparatively 
small loads occurring in practice. At 8,000 lines per square centi- 
metre there is only 60 lb. per sq. in. pressure. The bearing 
surfaces, however, must be kept perfectly clean and free from 
lubricants. i 

A rough instrument was made purely for experimental purposes. 
It consists of two bars and two yokes. The bars are of cast-iron, 
and the yokes of soft wrought-iron, the surfaces in contact 
being carefully trued. One of these bars remained fixed, 
the other being movable, a string being put round it and passing 
over the pulley, to carry the necessary scale pan and dead weights. 

The method of working was as follows: The no-load friction pull 
having been determined and the constant for the formula calculated, 
current was passed through the coils on the bars to be tested, and 
was kept constant by means of a suitable resistance, and the pull 
f was measured. Then в could be calculated. A series of readings 
was then taken. 

The double-yoke instrument, however, is chiefly of theoretical 
interest, and suitable only for laboratory work. The chief ttouble 
with it appears to arise from imperfect demagnetisation of the bars 
and yokes between the experimente at long and short distances 
respectively. It is also more difficult to get correct alignment of 
the fqur surfaces in contact than would be the case if there were 
only two as in fig. 1. 

An instrument of the single-yoke type was constructed, and 
several sets of experiments were made with it The coefficient ^f 
friction was measured and taken as = 0:163, and the bar tested was 
of cast-iron. | 
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The instrament was aleo tested ballistically, and the results of | 


this are given in the curve below, fig. 2. 
A sample of wrought-iron was next tested. The particulars are 


as follows: 
Friction pull 7. = 0°75 lb. 
у= 0:15 
Constant = 1,700. 

When the current reached 8:33, the number of turns, originally 
three, was altered to six, doubling the constant. 

It would appear that an instrument of this type affords a 
ready means of testing iron, especially the grades with lower 
permeability. 

Test OF Wrovucut-Iron Вав. 


Current. H = 0314C. /. В = 1,700 Jf - fo 
2:0 0:62 075 1,470 
2:9 0:94 - 1:00 1,700 
44 1338 1°37 1,990 
5'6 1:76 212 2,500 
67 2:10 2:62 2750. 
8:3 2:60 3:91 3,360 
5'6 3:52 10:62 5,550 
67 4'22 14:62 6,500 
8:6 5:40 23°12 8,160 


The material under test may be left almost untouched by а tool, 
and may be in very large pieces. The magnetic circuit remains 
abs dlutely unbroken throughout the tests, and the molecular magnets 
are not subjected to abrupt shocks, but may be carried gradually 
through a complete cycle. The test is of the simplest description, 
requiring only the reading of an ammeter, and adjusting of a dead 
weight, or spring balance. 

A simple permeameter would be one as in fig. 1. This would be 
used for ordinary workshop tests, the curve obtained from the 
material being compared with that of a standard bar, instead of 
using a double-yoke method of testing. A few readings only need 
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Fic. 2.— REzsvcLTS OF Test.—WorksHop ТҮРЕ OF INSTRUMENT, 


be taken to settle the magnetic’ properties sufficiently. The 
accuracy aimed at in all the foregoing experiments was about 5 per 
cent, this being sufficient for practical purposes. I have en- 
dea voured throughout to show that the results obtained ure consist- 
ent, and for purposes of comparison that is all that is necessary. 

I have to express my indebtedness to Prof. Francis G. Baily, to 
Мг. W. Mansergh Varley, Mr. W. Н. Ecoles, and Mr. Charles F. 
Smith, for their kindly criticism and valuable suggestions. 

My colleague, Mr. A. T. J. Kersey, made the instruments for me, 
and has suggested many improvements which will probably be 
embodied in a newer type of instrument. 

In an appendix the necessary data re constants and magnetic 
circuits are given, together with a list of papers referred to. 


LEGAL. 


SLANDER ACTION. . 


AT the Liverpool Assizes on Wednesday and Thursday of last week 
was seen the sequel to thc aunounceme at of the loss of £16,000 on 
the year's workiog of the Wigan Corporation Electric Tramways. 
An action for slander was then heard, ia which damages were 
claimed by Wm. Sharrock, an alderman of the borough, against Albert 
Edward Stoker, elective auditor aud a Socialist, and the plaintiff 
was awarded £100. The actual slander was uttered at a public 
mectiog held in the Market Place, Wigan, on July 22nd, 1907, at 
which defendant moved а res lution :—' That tbi» specially-called 
meeting of ratepayers and electors hereby declares that it has no 
confidence in the chairman and vice-chairman of the Tramways 
and Electric Light Committee, and demands their resignation of 
the <ame posts”; and in submitting the proposal, defendant, 


among other assertions, said: “In my opinion, so long as you have 
these two men on your Tramways and Electric Light Committee, 
they are bound to be a failure." Further, he imputed dishonour- 
able conduct against plaintiff in his position as chairman of that 
Committee. 

According to the report of Mr. J. Slevin, the engineer and 
manager (who gave evidence at the Assize Court), the deficit was 
due in the first place to the capital cost per mile involving a yearly 
charge of nearly £29,000 for sinking fund and interest, and in the 
second place to the cheap fares, adopted against Mr. Blevin’s advice. 
Several changes in the working arrangements have been introduced 
sinca the true state of affairs were revealed, including the abolition 
of all contract tíckets and the increase of single fares. The 
Tramways Committee also decided to ask the Board of Trade to 
nominate two experts to inquire into the position and working of 
the department. In the end, however, the Wigan Corporation 
have called in Mr. A. A. Day, A. M. Inst. C. E., M. Inst. E. E. (borough 
electrical engineer and general manager of the Bolton tramways). 
to go over their tramway system and electricity department, and 
to report thereon. 


STRALING ELECTRICITY. 


On Monday, at the Marylebone Police Court, Luigi Armanui, an 
electrician, occupying some basenient premises in Baker Street, 
was ordered to pay the maximum penalty of £5, with £21 costs, 
(or, in default, six weeks’ imprisonment), for having fraudulently 
used the electricity of the Marylebone Borough Council. From 
the evidence it appeared that he had tapped the Council’s wires, so 
that he had 17 lamps in a workshop and other rooms taking 
unregistered current. Only that supplied to three other lampe was 
recorded on the meter. 


JOHNSTON, BENJAMIN & Oo. i 


Мв. Justice PARKER, in the Chancery Division on Friday, heard a 
motion in re Johnston, Benjamin & Co, Ltd. (Rawlins v. the 
Company), for the appointment of a receiver and manager, in a 
debenture-holders' action. No interest had been paid since the 
date of the debentures, which was 1901, and a resolution had been 
passed to wind up the company. "The compauy carried on business 
as electrical cable manufacturers at Ashton Street, Canning Town. 
His Lordship sanctioned the appointment. 


Nortg or Всотгахр LIGHT AND Power Co. PROSECUTED. 


BEFORE Sheriff Lee in Forfar Sheriff Court, the North of Scotland 
Electric Light and Power Co., Montrose, were charged with an 
infringement of the Factory and Workshops Act. It was alleged 
that the company, which carries ou business in Brechia, on Sunday, 
August 25th last, employed a lad in their factory between the hours 
of one o'clock in the afternoon and nine o'clock at night. 

For the company, an agent appeared and tendered a plea of 
guilty. He remarked tbat the reason for the lad being employed 
was owing to a breakdown of the accumulators, which made it 
necessaty for them to ruu day aud night. 

The INsPECTOB under the Act, who prosecuted, said that this was 
one of the worst cases in the way of illegal employment that he had 
had to deal with. The lad should not have been employed on the 
Sunday at all. Hehad worked from one in the afternoon till nine, 
and then had to be out the following morning at six o'clock, and 
work till two o'clock. Boys under 18, he considered, should not 
‘work more than nine hours at a stretch. On the day in question 
the lighting of Brechin, during the time from one o'clock till nise, 
depended upon a boy of 16, tbis lad having been in charge of the 
shop during that time. 

A fine of £2, with 9s. 6d. for expenses, was imposed. 


ELECTRICO Ілант FrrTINGS CASER.—LANDLORD AND TENANT. 


IN the Portsmouth County Court last week, before his Honour 
Judge Gye, the question whether electric light fittings installed by 
the tenant are the property of the landlord, was under coneidera- 
tion. According to a report in a Portsmouth newspaper, the 
plaintiff was Mr. John Parkhouse, the owner of the premises, 179, 
Commercial Road, Portsmouth, who sued Mrs. Alprovitch for £13 
28. 6d. and damages in respect of the removal of electric light 
fittings from the premises. " 

Мв. S. Ввоттох, for plaintiff, said that when Mr. Parkhouse pur- 
chased the property there was only gas in the premises, but his 
first tenants, the Mutoscope Co., had the place fitted throughout 
with electricity, which they required for purposes of their business. 
Upon the company leaving, Mr. Parkhouse made terms with the 
trustee for the surrender of the lease ; and partly iu consideration 
of arrears of rent, &c., the electric light fittings were 
taken over. The premises were then let to Mr. Alpro- 
vitch, the defendant's son, who carried on the business of 
house furnisher there for several years. The stock-in-trade was 
after that acquired by his mother, who made terms with Mr. 
Parkhouse to continue the tenancy until she was able to dispose of 
the stock. When the tenancy ceased, plaintiff informed the defen- 
dant that she must not sell the fittings, but afterwards it was 
found that the premises wera absolutely stripped of gas and electric 
light fittings, and that the electric light wires had been torn up, the 
place being left in a dilapidated state. The defendant claimed that 
she purchased the fittiaga from the trustees of the bankruptcy, but 
that was denied. Mr. Brutton did not dispute that Alprovitch 
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might have installed additiona] electric light fittings. Two aro 
lamps were removed, but they wore afterwards returued. 

Мв. PABKHOUSRB gave evidence in support of the claim. He paid 
LN the two arc lamps, but he denied that he gave them to the 

Mn. Н. B. Monnis, joint trustec of the estate in bankruptcy of 
young Alprovitch, asserted that the son's estate was sold to the 
defendant, but not the gas and electric fittings. 'The subsequent 
tenant told the Court that when he took over the premises he had 
to have the premises rewired, and there were no electric light 
fittings or gas fittings of any kind, thc wiring also being torn out. 

The defence, which was conducted by Мв. G. Н. Kine, was that 
his client purchased from the trustees in the son's bankruptcy all 
his interest in the premises. When the premises were taken over 
there were no electric lighting fittings or gas fittingsthere, and she 
employed Mr. Gardiner, electrician, to put in a complete installation 
of electric light and gas fittings. The bill for the work was produced, 
the cost being £10 10s. 6d. | 

The JupGE stopped the case, and gave judgment for the defen- 
dant, with costs, remarking that it was conclusively proved that the 
fittings were not there when the tenancy was commenced, and 
therefore she was entitled to takc them away. 


BUSINESS NOTES. 


Trade Statistics of New Zealand for 1906.—The 


following statement shows the importa of clectrical and other 
materials into New Zealand during 1906; the figures for 1905 are 


added for purposes of comparison :— 


1905. 1906. 
Rails.— £ £ 
From United Kingdom ... 78,833 197,000 
» United States 23,050 2,288 
» Other countries 787 2,316 
Total 102,670 201,604 
Telegraph and Telephone Wire.— 
From United Kingdon ... 9,033 26,839 
» Germany -— — 9,434 
» Other countries — 111 
Total 9,033 36,384 
Iron or Steel Wire unenumerated, except 
Fencing Wire.— 
From United Kingdom ... 7,391 11,585 
» United States 1,045 2,301 
» Other countries 912 2,304 
Total 9,348 16,190 
Lamps, Lanterns, &с.— 
From United Kingdon ... 14,506 19,606 
„ United States 11,137 11,084 
» Germany ... 7,941 7,960 
» Other countries a 1,021 2,128 
Total ... 34,605 40,778 
Electrical Machinery.— 
From United Kingdom ... я 91,338 109,214 
„ Australia ; 20,003 30,110 
» Germany .. ii - 3,339 6,908 
» Belgium .. , 3,539 17,446 
» United States 41,325 21,369 
„ Other countries 250 2, 650 
Total 159,794 187,697 
Steam Engines.— 
From United Kingdon ... 7,565 6,437 
„ United States 901 1,204 
» Other countries ... 629 66 
Total ... 9,095 7,707 
Gas and Oil Engines.— 
From United Kingdon ... Е 41,657 44,980 
» United States 19,849 25,308 
» Belgium P 1,475 1,551 
„ France ТА T 1,530 526 
„ Australia К? 2,881 4,491 
„ Other countries 738 903 
Total eee LEES 68,130 77,759 


Boilers for Engines.— £ £ 
From United Kingdom ... T 8,004 4,466 
„ United States t 36 209 
„ Other countries " 359 47 
Total. T 8,399 4,722 
Mining Machincry.— 
From United Kingdom ... ey 29,806 33,914 
„ Australia ез © 4,346 3,389 
„ United States рз 2,555 3,037 
„ Other countries pos 212 190 
Total ... Ge 36,919 40,530 
Engines for Mining.— 
From United Kingdom ... аз 967 7,830 
„ Australia. Ves ез 62 54 
Total ... ve 1,029 7,884 
Boilers for Mining.— 
From United Kingdom ... "s 320 275 
» Australia ... OA d. 236 — 
Total ... ae 556 275 
Pumps. 
From United Kingdon ... as 3,108 4,082 
„ Australia pés ids 1,812 1,893 
„ United States à 4,016 2,366 
» Other countries ... 467 405 
Total cae 9,403 8,746 
Machine Tools.— 
From United Kingdom .. 14,899 19,299 
» Australia ... А 3,141 2,158 
» Germany .. 125 800 
» United States 4,025 4,829 
» Other countries 104 49 
Total ... 805 22,294 27,135 
Tramway Plant.— 
From United Kingdom ... * 5,922 5,511 
„ Australia "- esi 141 490 
„ Germany is - 216 217 
„ United States exe 17.849 4,393 
„ Other countries. ES 13 7 
Total! 24,141 10,618 


Cannon Street Lighting.—We are informed that in 
our article last week оп electric lighting in the City, under 
the heading of “ New Electrical Devices, Fittings and Plant,” there 
is a slight error, as in addition to the Gilbert arc lamps installed 
by the Charing Cross, West End and City Co., in Cannon Street, 
there is a similar number installed there by the same company 
of the Oriflamme type, made by the Oliver Arc Lamp, Ltd. 


France.—A company has just been formed at Rouvroy, 
with a capital of £6,400, to be known as La Société de la Fabrica- 
tion de Chaines Soudees Electriquement d'apres ile procedé Giraud. 


Book Notices.) ie Elekírisehen Bahnen und thre 
Betriebsinittel. By Herbert Kyser. (Vol. 9 of “ Elektrotechnik in 
Einzel-Darstellungen ”). Brunswick: Е. Vieweg & Sohn. Price 
5 m. 50 pf. —The subject of electric traction is treated in a thoroughly 
practical manner in this little book, and it should be of great assis- 
tance to those having a preliminary knowledge of electricity iu 
obtaining a general insight into the problems of this special branch. 


. Chapter І describes the various forms of current used, the methods 


of collection and the most suitable voltage for various cases. 
Chapter II deals with the characteristics of the various direct- 
current, alternating-current, and three-phase motors. In Chapter III 
the methods of speed regulation and braking are discussed. 
Chapters IV and V deal with the determination of the tractive 
effort, the size of motor, the train frequency, and the total power 
consumption, whilst in Chapters VI and VII the questions of mains 
and power stations are discussed. The diagrams are numerous and 
exceedingly clear, so that though, owing to the amount of ground 
covered, the descriptions are necessarily often condensed, there is 
little difficulty in grasping the essential points of electrical tram- 
way and railway traction from a perusal of the book. 

The Motor Manual. London: Temple Press, Ltd. Price 1s. 6d.— 
The Temple Press, Ltd., have lately published the tenth edition of 
this practical hand-book, which deals with the working, principles 
of construction, and management of petrol motor-cars. The fact 
that the work has run to 10 editions is an excellent indication of 
its practical character; in fact, it forms a vade mecum to all 
interested in motor-cars, and especially to those who have recently 
joined, or are contemplating joining, the ranks of motorists. in a 
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series of nine chapters, every detail of the motor-car is carefully 
described, as are also the main components of the engine and their 
method of operation. А long chapter is devoted to the subject of 
electrical ignition, and we note that considerable atteotion is 
ceutred on the latest development of automobile engineering—the 
use of magnetos, both high and low tension, in place of coil and 
accumulator for ignition purposes. 
subjects as How to Become a Motorist,” ‘ The Choice of a Car,” 
“ How to Drive,” while a large number of pages are set apart for 
practical hints on adjustment and repairs. The book is written in 
such a way that the novice is not over-powered by too many tech- 
nical terms, and in view of the steady increase in the popularity of 
motor-cars, w2 sec no reason why the Manual should not run to 
many more editions. 

“The Mechanical World Pocket Diary and Year Book for 1908." 
Manchester: Emmott & Co., Ltd. 1907. 6d. net. 

“ Тһе Elements of Electrical Engineering." Ву Т. Sewell. 
оа edition. London: Crosby Lockwood & Воп. 1907. Price 
s. net. 


Mexico.—The Board of Trade Journal says that the 
Empresa del Ferrocarril Industrial de Puebla is to be allowed to 
import, free of duty, the material necessary for the conversion 
of the line to electric traction. 


A Dundee Tramway Contract.—The Dundee Tramways 
Committee have finally considered the proposed contract to the 
Brush Electrical Engineering Co. for car-bodies. А contention had 
arisen with regard to the standard rate of wages. By those who 
were in favour of the contract being placed with the company, it 
was pointed out that in the clause of the Standing Order referring 
to the question of wages, these words occurred: “ The standard rate 
of wages for the class of work done,” and they argued that this 
prevented them taking account of anything else, reduciog the 
question to whether the Brush Co. did or did not рау the standard 
wages for this class of work. Ultimately it was moved that the 
meeting be adjourned until the Committee received the pay-sheets 
for the past four or five weeks from the Brush Co. showing the wages 
paid for this class of work. Against this it was proposed that the 
Committee decline to accept the offer of the company, but by five 
votes to three the motion was carried. 

The Committee met again on Tuesday last week, when the Brush 
Co.'s pay-sheets for several weeks past were before the meeting. 
It was moved and seconded that the next lowest offer be accepted, 
and a proposal that the contract be given to the Brush Co. found 
no support. The next lowest offer, which it was agreed to accept, 
was from Milnes, Voss & Co., Ltd., Birkenhend, and their price was 
£40 per car more than that of the Brush Co., which was equivalent to 
£240 on the whole contract. The Committee agreed to inquire as 
to the terms of the standard rate of wages clause adopted by other 
large cities. Later, at a full meeting of the Council, Mr. Speed 
moved the disapproval of the finding of the Committee, which was 
that as the Brush Co. had declined to allow their pay-sheets to be 
examined except by the Committee, their documentsbenot examined, 
und the contract be given to the next lowest offerer. He said that 
the Brush Co. kept their door open to unionists and non-unioniste, 
and it seemed tbat an attempt was being made to shut the door to 
non-unionists. Mr. Don, in seconding, said it was unfair and 
unjust that the representatives of the company were not heard. 
If they were paying the standard rate of wages, they, as a Council, 
were bound to give them the contract. If they applied the same 
methods as they proposed to apply in reference to this contract, in 
private business from day to day, it would spell bankruptcy. The 
company in wishing to treat their pay-shects as confidential, were 
only doing what any other firm would have done. 

Mr. Burke, in moving the approval of the Committee's finding, 
said that instead of doing an injustice to the company, they were, 
if the offer were accepted, doing an injustice to its competitors. 
The difference in the offers was explained by the difference in 
wages. Оп a division the Committec's recommendation accepting 
thc next highest offer was agreed to by 19 votes to 5. 


Catalogues and Lists.— Messrs. Epwarp G. HERBERT, 
Гтр., Rosamond Street East, Manchester.—New catalogue con- 
taining particulars of their metal-sawing machines, automatic file- 
testing and indicating machines, also their belt hinges for jointing 
leathcr and cotton beltings, and a variety of other speciaiities, 
some of them new, including drill starters, centring tools, box 
jigs and cramps. The list is fully illustrated and gives prices. 

WARNER ENGINEERING Co., Dartmouth Street, St. James’s Park, 
S.W.—Circular describing and giving prices of the “ Fors” accumu- 
lators, portable type, for ignition, carriage lighting, telephone, and 
other purposes. 

WELDLEss CHarNs, LTD., Gartsherrie, Coatbridge.— Pamphlet 
No. 3, containing illustrated information concerning their weldless 
steel car brake and bogie check chains, also particulars of tests con- 
cerning the tensile strength and rates of extension of same. 

Mr. G. ELLISON, 17 and 18, Warstone Lane, Birmingham.—Leafict 
relating to new patent automatic release starters for a.c. motors, 
1 them against overload and no voltage. Sizes 3 to 

0 p. H. P. 

Messrs. HavwARD-TvrER & Co., Lrp., 99, Queen Victoria Street, 
E. (. — Copy of their 1908 diary and note-book. There ів a good 
deal of useful memoranda relating to water supply, contained 
therein. | 
Tun BECK Frame Lamp, Lrp., Hayes, Middlesex.—20-page 
illustrated pamphlet (No. E 101) containing a full description of 
the Beck flame arc lamp and its parts, also instructions for its 
installation and workiug. Prices of lamps, spare parte and carbons 
are tabulated, and dimensional drawings are given. A photograph 
of the company's works is included. Several accompanying loose 
lists deal in a similar manner with the Beck “ Regler," an auto- 


Other chapters deal with such . 


matic resistance for maintaining constant current in arc lamps, 
electric furnaces, &c., also with arc lamp resistances and trans- 
formers. 

Messrs. Jurrius Sax & Co., LTD. 100, Charing Cross Road, 
London, W.C.—48-page catalogue (Section B, eighth edition) of a 
great variety of clectric bell manufactures. Numerous illustra- 
tions appear showing their various bells, relays, complete bell seta, 
burglar and fire alarm contacts, water gauges and alarms, 
pendulum and replacement indicators, bell switches, pushes, 
batteries, wire, &c. - 

Messrs. D. Santroni & Co. (1906), Lro., The Alba Works, 
Beauchamp Street, Brooke Street, Holborn, E.C.—This is a very 
finely illustrated production of 48 pp., in which appear, printed on 
glazed paper, a large number of half-tone views, showing the 
factory and its different departments (machine shop, erecting shop, 
lamp racks, testing galleries, armature winding shop, painting and 
enamelling department, receiving and despatching stores). Follow- 
ing these views there is a brief description of the mechanism of 
the “ Santoni ” flame arc lampe, with a number of photo-process 
views showing the lamps in service in the grounds of the Irish 
International Exhibition, the streets of Bexhill and Beckenham, 
and in public buildings and shops in London, Eastbourne, Liverpool, 
&c., and garages and factories elsewhere. 

THE ELECTRICAL Co., LTD., Charing Cross Road, W.C.—Leaflet 
describing and illustrating their new house service type small 
alternate current electricity watt-hour meter for inductive and 
non-inductive load. 

BRITISH THomson-Hovuston Co., Lro., Rugby.—Reference card 
on one side of which appears a serviceable list of the numerous 
addresses in London where their B.T.-H.-Edison lamps may be 
bought. It is intended that the illustration on the reverse side 
shall first catch the eye and appeal to the fancy—it depicts a lady 
of some attractive qualities holding with upetretched arm a B.T.-H. 
lamp which has its own peculiar way of casting its illuminating 
rays. Sho rests leisurely upon her left hand, her finger tips reaching 
far-off Manchuria or China, while her dainty toes touch Western 
Europe. Тһе World’s-Brightest” is the description of this lamp, 
which gives“ maximum light at minimum cost and is made in 
Rugby." : 

Мак H. W. SaMEIDOE & Son, LTD., Highgate Street, Birming- 
ham. — A new electrical fittings supplement has just been issued. It 
contains finely executed illustrations of a number of new desigus of 
brackets, pendants, lanterns, candle fittings, table standards and so 
forth in the Adam, Sheraton, Georgian and other styles. 

Messrs. SIEMENS Bros. & Co., LTD., London.—A new catalogue 
(No. 502), in expanding binder case, has been issued by the firm’s 
electric appliances department dealing with their thermo-elec- 
trical pyrometers and temperature indicators and recorders. 

THE Barish ALUMINIUM Co., Lro., 109, Queen Victoria Street, 
E.C.—New price lists of aluminium ingots, sheets, tubes, wire, 
bars, &c., also tabulated information as to weights, &c. 


Bankruptcy Proceedings. — A. — McCurLUM.— 
Alexander McCullum, at one time a partner in the firm of Messrs. 
Holmes & McCullum, electrical eogineera and general fitters, of 
Crown Works, Darwen, recently applied at the Blackburn County 
Court for his discharge from bankruptcy. The matter came into 
the Bankruptcy Court in 1905, and the Official Receiver observed 
that on the firm's gross liabilities of £1,466, a first and final di vi- 
dend of 4s. in the £ had bsen paid. The liabilities were £750, and 
there were no assets. No proots were lodged on the separate 
estate, because the proofs were all made against the joint estate. 
Bankrupta, formerly working engineers, purchased the concern for 
£1,650 in 1900. They each borrowed money from relatives, and 
paid £300 towards the purchase of the buildings, land, toole and 
machinery as a going concern, giving a mortgage for the balance, 
£850. Not very prosperous, the business dwindled away until they 
were obliged to file their petition. Bankrupts kept proper books, 
but these did not disclose their position so as to comply with the 
Bankruptcy Acts. Bankrupts' conduct during bankruptcy had been 
satisfactory. Applicant's solicitor said it was a case of pure mis- 
fortune. If baukrupts could have got anything like £1,650 for the 
business, they would probably not have filed their petition. 
During the time they carried on their business there was & great 
depression in Lancashire, and they were unfortunately unable to 
take advantage of the boom in trade which set in just after they 
became bankrupt. The Judge granted the discharge, suspended 
two years. 

С. W. STAFFORD (Stafford Bros.), electrical engineer, Ocker Hill, 
Tipton.—December 6th is the last day for receipt of proofs for 
intended dividend, by E. P. Jobson, 199, Wolverhampton Street, 
Dudley, the trustee. 


Cryselco Lamps.—A mongst the numerous orders which 
have recently been received by CRTSELCO, LTD., is one for the 
lamps for His Majesty the King's new yacht Alexandra, We 
understand that the factory is working overtime in order to cope 
with the demand for this company's lamp. 


Trade Announcements. — Mr. Monte CALLOW 
announces that owing to the constant inquiries from his customers 
for goods other tban the specialties in which he has been dealing 
for the past eight years (motor-starters, regulators and controllers, 
electric capstans, &c.), he has closed down his business at Ipswich, 
and joined the firm of Marples, Leach & Co., of 6, Victoria Avenue, 
Bishopsgate Street Without, E.C., who will continue to sell his 
specialities, in addition to their dynamos, motors, fans, and general 
accessories. 

Messrs. ELECTROMOTORS, Lrp., Openshaw, Manchester (and 35, 
Queen Victoria Btreet, London, E.C.), call our attention to an 
advertisement that appeared in last week's ELECTRICAL REVIEW, 
concerning a firm in liquidation called the Electro-Motor and 
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Dynamo Co., whose business was stated to be for sale as a going 
concern. They wish us to state that they have no connection with this 
company, nor have they ever had any connection with a company 
bearing a similar title to their own. 


Messrs. HEENAN & FRoupz, LTD., have opened offices at 56, Vic- 
toria Street, London, 8. W., underthe control of Mr. R. H. Hammersley 
Heenan, M. Inst. C. E., M. I. E. E., who, baving recently retired from 
the position of general manager and engineer-in-chief, Table Bay 
Harbour and Docks, under the Cape Government, has now joined 
the board of the company. Messrs J. B. Corrie & Co., of 4, 5 and 6, 
Queen Anne's Mansions, Westminster, will continue to act as 
heretofore as the company's agents in London for South America 
and other foreign countries. 


Dissolutions and Liquidations.—BDnirisH JOHNS- 
MasmviLLE Co. Lrp.—'lhis company is winding up voluntarily 
with Mr. Harold Jones, 5, Lloyd's Avenue, London, as liquidator. 

LalbLAw, LAIDLER & Co., electrical епоіпесте, Pink Bank Lane, 
Longsight, Manchester. —Messrs. W. R. Laidlaw & W. C. Laidler 
have dissolved partnership. Mr. W. C. Laidler will attend to 
debte, &c., and will continue the business as Laidler & Co., at the 
same address. 

THE N. S. ELECTRIC бтовлаЕ Co., LrD.— The liquidator 
(Mr. G. Pepper) in bis cash account just issued concerning this 
company’s affairs, shows receipts amounting to £1,342 14s. There 
are no assets out of which to declare a dividend, as after deducting 
expenditure there is only £688 10s. capital to be returned to 
debenture-holdera—4£10 2з. 6d. per cent. on £6,800. 


Ventilation.—A new system of electric ventilation has 
recently been installed at the Bon Marché, Stoke Newington, under 
the direction of the company’s consulting engineer, Mr. F. H. 
Taylor, of Victoria Street, S. W. With the adoption of the venti- 
lating system, coupled with electric lighting, it has been found 
possible to bring additional departments into use. 


For Sale.—The Stockport Corporation Electricity Depart- 
ment invite tenders for the purchase of a 140-kw. Willans and 
Robinson engine and generator (shunt wound, 460 volts) Some 
particulars appear among our advertisements to-day. 


The Thury Regulator.—With reference to the article 
which appeared on p. 867 in our last issne, Mr. C. Campart, 49, 
Newgate Street, London, E.C., asks us to state that he holds the 
sole agency for the sale of the Thury automatic regulator in Great 
Britain and the Colonies, and particulars can be obtained on 
application. 


LIGHTING and POWER NOTES. 


Argentine.—The General Electric Co. (New York) has 
secured the contract for developing & water-power near Santa 
Florentina (Chilecito) for the Famatina Development Corporation, 
Ltd. Ultimately 1,000 н.р. will be available, and three generators 
will furnish electric light and power fo a smelter, while power 
will be transmitted electrically some 30 km. to La Mejicana mines, 
at & pressure of 13,000 volts. ч 


Barton (Lanes.).—The R. D.C. has decided to apply 
to the B. of T. for an extension of the E.L. order, so as to include 
the parish of Flixton in the area of supply. 


Continental Notes,.—lTALY.—A company has just 
been formed at Stradella with a capital of £18,000 and the title of 
La Società di Elettricita di Oltrepo-Pavese, to establish a plant 
for the generation of electrical energy for lighting and power 
purposes. i 

The municipal authorities of Popoli have applied to the autho- 
rities of the Province of Acqui for a concession to put down a plant 
to utilise the water-power of the River 8. Callisto in the 
generation of electrical energy for lighting and power purposes. 

The central station at Via Adige, in Milan, is shortly to be 
supplied with a new steam turbine direct coupled to a 3, 500-Kw. 
three-phase alternator, to work at 1,250 R. P.., generating at 8,650 
volts, 42 periods, complete with surface condenser and pumps. 

The firm of C. Zanchi & Co. is putting down a generating station 
at Bevamo, comprising а 1, 250-Kw. steam turbo-alternator, working 
at 1,500 R. P. M., generating three-phase current at 7,500 volts and 
50 periods, complete with condensing plant. A second group will 
be of 600-K w. output, coupled direct to a vertical high-speed engine 
working at 250 в.р.м. Steam is to be supplied from four Babcock 
and Wilcox boilers, each of 150 sq. metres heating surface. : 


Egham.—The Woking E.L. Co. has informed the 


U. D. O. that it contemplates purchasing the Order of the Egham 
E.L. syndicate. | 


Gravesend—Northfleet.—The Gravesend T.C. has in- 
formed the Northfleet U.D.C. that the work of extending the E.L. 
to Northfleet will be put in hand a3 soon as possible, and that 
unless citcamstances beyond the control of the Coancil arise, the 
supply will be available by April 30:h next. 


Greetland.—The Elland U.D.C., in reply to a deputation 
trom Greetland, states that it is prepared to supply electricity in 
bulk to the Greetland authority at the boundary of the two districts 
at. the lowest possible prices, but it will not purchase the pro- 
visional order and supply another district. 


Heanor.— The local Tradesmen's Association has asked 
the U.D.C. to consider seriously the advisability of lighting the 
streets of the town by electricity. 


Holywood, Co. Down.—It now seems that the lighting 
of this town by electricity will depend upon whether the Holywood 
and Belfast Tramway Co. will obtain energy for running its pro- 
jected system from Belfast Corporation, or whether the company 
generates its own power. In the latter case tle town will be elec- 
trically lighted. 


Hoylake and West Kerby.—With regard to the 
application of the Caldy Manor Estate, Ltd., fora prov. order for 
E.L. at Caldy, the U.D.C. is considering the advisability of 
applying for powers to extend the area of supply so as to include 
that district. | 


Johnstone.—The Strathclyde Electricity Supply Co., 


Ltd., has informed (the T.C. that it intends applying to the B. of T. 
for a prov. order for E.L. 


Liverpool. A L.G.B. inquiry was held on November 
26th into an application by the Corporation to borrow £200,000 for 
purposes connected with the supply of electrical energy. Amorg 
those in attendance were Mr. A. B. Holmes (consulting electrical 
engineer) and Mr. A. Clough (resident electrical engineer). 

Mr. Pierce (deputy town clerk) explained the reasons for the 
application, and quoted figures showing the enormous growth of 
the undertaking during the last ten years. At the time the Cor- 
poration took over the undertaking there were four generating 
stations ; now there were two large stations, and thirteen smaller 
(distributing) stations. The total amount of capital autborised 
up to December 31st last was £1,932,657, of which £1,853,804 had 
already been expended under the direction of the Committee. 
There was a balance of £78,853, which had not been expended, but 
it would be absorbed by the works in progress. The present 
application was to sanction the borrowing of £200,000 for 
the provision of further works, to enable the Corporation to meet 
statutory obligations, and to equip the third and fourth sections of 
the Lister Drive Station. Iu addition, a sum of £55,000 was 
required for the extension of distributing mains and other 
pu®@poses. 

It was statcd that two contracts for work had already been 
accepted and entered upon in connection with the work, and the 
Inspector said he did not sympathise with such proceedings. 

The Deputy Chairman of the Electricity Committee pointed to 
the urgency of the case, and said that if the L.G.B. kept them five 
months before sending down and they had waited until now they 
would not have bad the turbines installed, and would have been 
in difficulties. There was some opposition to the proposed 
extensions. 


London.—HAMPSTEAD.—At the last meeting of the B.C. 
the Finance Committee reported as to the amount set aside for 
depreciation and reserve in respect of the electric light undertaking. 
The Committee framed a table showing the periods of years which 
might reasonably be taken as the useful life of the plant, and the 
amount which, on this basis, would have been set aside for depre- 
ciation up to March 31st, 1907, as follows: — Buildings (a) period of 
years, 60; (b) depreciation which would have accumulated to 
March 31st, 1907, £8,377; mains (a) 25 years, (b) £29,565 ; house 


services (т) 20 years, (b) £9,758; transformers (a) 15 years, (b) 


£9,374; meters, indicators and instruments, (а) seven years, (b) 
£27,798 ; boilers (а) 25 years, (b) £10,445 ; dynamos and alternators, 
and steam engines connected therewith, (a) 20 years, (b) £20,108 ; 


condensers, (a) eight years, (b) £8,509; thermal storage drums (a) . 


15 years, (b) £399; superheaters, (а) 10 years, (0) £1,247; general 
machinery, pipework and switchboards, (a) 15 years, (^) £12,162 ; 
purchase of N. W. London Co.'s undertaking, (a) 40 years, (b) £271. 
The total accumulated depreciation on this basis would be 
£138,013. A second table given by the Committee showed 
the actual provision for depreciation. From this it 
appeared that the provision actually made for depreciation 
was £141,125, and the provision which would have been necessary 
on the hypothesis adopted by the Committee was £138,013. The 
sum of £141,125 was made up as follows:—Debt repaid, £83,185; 
reserve fund, £37,613; capital outlay, met from annual revenue, 
£20,327. The Committee recommended (1) that the total amount 
provided for depreciation in any year should not be less than the 
amount required under the first table it had given, and (2) when 
any plant had to be renewed, before the period of years mentioned 
in the first table had expired, the revenue account should bear such 
proportion of the original cost of the plant as was represented by 
the outstanding number of years. 

L.C.C.—Ata meeting of the L.C.C. on Tuesday the Finance Com- 
mittee stated that the Woolwich B.C. had applied for sanction to 
borrow £3,000 to cover the estimated cost to the end of next March 
of extensions of mains, house services aud meters. The application 
had been made in view of the expressed Opinion of the district 
auditor that it was imperative for the capital account of the under- 
taking to be kept in funds. In view of the financial condition of 
the enterprise, the Committee observed that it was reluctant to 
suggest the sanctioning of further sums at present, but ultimately 
agreed. 

The Improvements Committec has submitted a report. to the 
L. J. C. on the proposed lighting of Rotherhithe Tuanel and its 
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approachas. It is proposed to accept tho offor of the London Electrio 
Supply Corporation for the regular service, and that of the Bermond» 
sey Council for the alternative supply and for the operation of the 
pumps. 

BaTTERSEA.— Тһе engines, turbines and machines at the central 
station are to be insured with the Municipal Mutual Insurance Co., 
Ltd., through the National Boiler and General Insurance Co., Ltd., 
to secure payment up to £5,660 to cover the cost of any repairs, &c., 
owing to breakdown. 


Mytholmroyd.—The B. of T. has asked the U. D.C. 
what steps the Council has taken to supply electricity under its 
Order, and the matter has been referred to the Lighting Com- 
mittee. 


Newport (Mon.).—With reference to the refusal of the 
L.G.B. to sanction a loan of £30,000 for electricity purposes until a 
deficit of £2,864 1s. 11d. is removed, referred to in the ELECTRICAL 
REvizw last week, the T.C. on November 21st decided to meet the 
deficiency out of the general district rate. | 


North Wales.—In connection with the North Wales 
Power Act, 1904, the North Wales Power and Traction Co., Ltd., 
has applied to the B. of T. for consent to erect overhead lines from 
the power station at Cwm Dyli, Glaslyn, to Capil Cwing, Ogwen, 
and thence to a sub-station at Plas Rhaiadr. 


Radyr.—The Llandaff and Dinas Powis R. D. C. is 


applying to the B. of T. for a prov. order empowering it to transfer, 
sell or lease the powers under the E. L. order, 1901, so far as it 
relates to the Parish of Radyr, to the Radyr Electric Co., Ltd. 


Ravensthorpe.—The U.D.C. is applying for Parlia- 


mentary powers enabling it to transfer the E.L. undertaking to a 
company or local authority, to supply electrical fittings, and to 
undertake free wiring. 


Swansea.—The R.D.C. has decided to apply for a prov. 
order for E.L. for the parish of Llansamlet. 


Tewkesbury.—The T.C. has decided to apply for a prov. 
order enabling it to transfer the present order to Mr. John Parker, 
upon payment of costs up to £300. The Council is to have the 
option of purchasing the undertaking at the end of 14 or 21 years, 
or any subsequent seven years; no overhead wires are to be used 
without the permission of the Council, and the maximum price of 
energy to the Council for public lighting, &c., is to be 4d. per unit, 
with a reduction if the charge to the general public is reduced to 5d. 
per unit. Energy is to be supplied in the compulsory area within 
a year, and in the remainder of the area of supply within three 
years. 


Wood Norton.—With reference to last week's note 
under this headinz, we are informed that for this work a 500-light 
dynamo was hired from Mr. W. W. Martin, of Kidderminster. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The first section of the new electric 
tramways in Manchester Road was completed last week and 
opened to the public on Thursday evening, November 21st. The 
interest of the old company in the borough tramways has now 
ceased, but it will still continue to run a service from the Accring- 
ton boundary to Haslingden and Rawtenstall. 


Belfast.—On the evening of the 20th inst., whilst a car 
was standing at tbe Cliftonville Circus terminus—the driver and 
conductor having left it to get a bottle of lemonade in a 
neighbouring shop—a boy named M'Crudden got ou the car and 
released the brake. The gradient being a steep one at the place the 
car began to glide down the incline, and the boy jumped off. The 
driver rushed out bat was too late to do anything. The vehicle, 
gathering speed, rushed down the very steep gradient until it was 
doing 30 miles an hour. It took the sharp curve at St. James’s 
Church, and just escaped an outward bound car full of passengers. 
At Carlisle Circus it took the curve without accident, and raced 
down the steep hill at Clifton Street, at the foot of which it 
collided with another car proceeding in the same direction. The 
impact was so great that both cars were forced into Royal Avenue 
before the driver of the front car could apply the brake and bring 
it to a standstill. Fortunately there were no passengers journey- 
ing on the Cliftonville car, and only three ladies in the one it 
collided with. They escaped without injury. The lad who was 
responsible for the occurrence was captured by the driver of the 
runaway car, and handed over to the police. 


Birkenhead.— A proposal came before the special 
meeting of the T.C. on November 25th from the Tramways Com- 
mittee to extend the tramlines from the present terminus at 
Bebington Road, on the Higher Tranmere route, to a point on the 
western side of Dacre Hill, The motion was, however, lost. 


Continental Xotes,—GERMANY.—A report has been 
published of an interview with Herr Wittfeld, of the Prussian 
Ministry of Railways, on the subject of the recent official investiga- 
tion of methods of electric traction in the United States, which 
was undertaken in connection with proposals for the adoption of 
electrical working on the metropolitan railways in Berlin. Since 


his previous visit to Amerioa, Herr Wittfeld states, the progress 
made has been astounding. Not only have city electrio lines been 
considerably increased, extended and improved, but main lines are 
more and more employing electric traction, It was of special 
interest to see that the Americans now almost exclusively used the 
single-phase alternating-current system, whereas the direct-current 
railways, which dominated the position a few years ago, were at 
present receding. The Americans only knew one obstacle to the 
execution of their plans, and that was the question of money. 
Several electric lines had also been equipped for heavy goods 
traffic. The large inland railway in the northern state of Oregon 
was electrically operated, and it was astonishing to find such 
development in the State of Indiana. Although some engineers were 
fortunate enough to have water power at their disposal, the railway 
engineers were almost exclusively dependent upon steam stations 
in which enormous turbo-generators were installed. The deputa- 
tion inspected no fewer tban 57 works of the latter kind, and Herr 
Wittfeld expressed the opinion that the American trip would 
certainly produce good fruit in Germany. The single-phase system, 
which was contemplated by the Prussian State Railway authorities 
for the proposed local and main lines, had brilliantly stood the 
test everywhere in America. Good results had been obtained with 
that method on the Blankenese-Ohlsdorf railway in Germany, 
and only two insignificant interruptions had taken place during 
the ten weeks the line had been in opMation. It 
had been possible for the deputation to see how electrical working 
proceeded under the most varied circumstances in the United 
States, what difficulties had yet to be overcome and what incidents 
had still to be reckoned with—incidents being never entirely out 
of the question. The results of the tour would, in the first place, 


be of advantage in connection with the “electrification” of the - 


Berlin metropolitan, circle and suburban railways, but the 
equipment of main lines in Prussia had still to meet with great 
difficulties. At the present time a large technical bureau was being 
instituted at the Berlin State Railway Department for the special 
plans for the city railway conversion scheme. This work would 
Occupy several yeara, but it was still undecided whether the rail- 
way would be developed as a double-storey line, or whether one 
line would be constructed as an underground tunnel railway. 

Under the name the Düsseldorfer Electromobile Betriebs - 
Gesellschaft Debag," a company has just been formed in Diissel- 
dorf to establish a service of electric motor-cabs in the city. 

The horse tramway between Bremerhaven and Geestemunde is 
to be converted into an electrical line. 

SWITZEBLAND.—-'The conclusion of the experiments on the Swiss 
normal gauge line Oerlikon-Beebach-Wettingen—aud by this is 
implied the end of the period of trial, and the starting of ordinary 
working for both passenger and goods traffic—recentiy took 
place in the presence of a party of guests who were invited to 
witness what was termed the transition from the trial to the practical 
stage. Having a total length of 13:6 miles, this particular railway 
was placed in the hands of the Oerlikon Engineering Works, a few 
years ago, by the Swiss Federal Railway authorities for the purpose 
of electrical working. The railway, as now equipped, is stated by 
a Zurich correspondent to be provided with new types of electric 


. locomotives titted with single-phase motors, the current being 


collected from an overhcad condactor, and the return being formed 
by the track rails. The pressure amounts to 15,000 volts, and the 
periodicity is said to be 15 per second, whereas 50 periods was 
used when the experiments were first commenced. e regular 
working of passenger and goods traffic has now begun, and it is 


, hoped that the operation of the line will lead to the introduction 


of electric traction on the Swiss railways in general The principal 
factor in this connection relates to the securing of water falls for 
the production of the necessary power, aud the Swiss Government 
will soon proceed to take into consideration the question of 
nationalising additional sources of water-power in order to be pre- 
pared for future work in regard to the conversion of the State rail- 
ways to electric traction. 


Halifax.—The Corporation Tramways Committee met 
last Friday for the consideration of various important matters 
arising out of the past year's working. The Committee accepted 
the resignation of the general manager, Mr. F. Spencer, who has 
held the position since the inauguration of the system, about ten 
years ago. The resignation will take effect in March, 1908. The 
resignation of Mr. C. H. Spencer (the manager's son) of his position 
as rolling stock superintendent was also received. The B. of T., in 
reply to a communication, wrote that, whilst cordially sympathising 
with the object of the Corporation in setting on foot an investiga- 
tion into the structural form of the cars, type of brake and 8 
of same, on the Halifax tramways system, it regretted that it coul 
not comply with the Council's request to nominate engineers for the 
purpose. The Board suggested that advice as to the selection 
might be sought from one or other of such bodies as the Municipal 
Tramways Association, the Tramway and Light Railway Association, 
the Institution of Civil Engineers, and the Institution of Mechanical 
Engineers. The Tramways Committee decided to approach the 
Institution of Electrical Kagineers and the Institution of Mechanical 
Engineers, and to ask each to nominate one member to undertake 
the investigation. 


India,—The construction of the electric tramway for 
Lucknow is expected to be put in hand early next year, if not before 
the close of the present year. The planssanctioning route and area 
have been received from the Government of India. 


London.—Certain experimental express trains are 
tried on the District Railway, and if they are successfal,a . 
hourly fast service in the busy hours of the day will be started for 
the benefit of suburban travellers. 


— — — — 
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It is stated that an agreement has been reached between the 
Central London Railway and competing bus companies, which 
involves a reduction in the 1d. stages of the latter, where in com- 
petition with the former. 

L.C.C.—An adjourned special meeting of the L.C.C. was held on 
Tuesday to consider a report by the Highways Committee in 
reference to the Harrow Road and Paddington tramways. The 
Committee recommended the Council to serve a notice, under seal, 
upon the Metropolitan Blectric Tramways, Ltd., requiring the 
company to sell to the Council under Sec. 43 of the Tramways Act, 
1870, the portion of lines in London authorised by the Harrow 
Road and Paddington Tramways Acts, 1886 to 1904. The recom- 
mendation was put to the meeting and carried without discussion 
and without any dissentient vote. It was also decided to apply to 
the Board of Trade for approval of the resolution just adopted, 
and on receiving sanction, to serve the notice upon the company in 
question. The Finance Committee, in a separate report on the 
subject, stated that as the purchase money might have to be 
settled by arbitration, it was obviously unable to inform the 
Council as to the amount which would probably have to be paid 
for the lines. The sum involved was not, however, large, and it 
would perhaps have to be paid in the ensuing financial year, and 
would be considered in connection with the limit placed upon 
capital expenditure for tramway purposes during the year. As 
regarded the return upon the amount of the purchase-money, the 
Committee remarked that that would depend to some extent upon 
whether the Council ultimately decided to work the lines itself or 
to lease them. 

At the next meeting of the L.C.C., the Highways Committee will 
ask for sanction to expend £20,500 in respect of the equipment of 
the new tramways from Hammersmith to Harlesden, so as to 
enable a supply of power for working the lines to be obtained from 
the Greenwich generating station by means of high-tension cables 
to be laid from the Wandsworth sub-station. A recommendation 
will also be submitted to expend £19,460 on the equipment of 
the overhead trolley system on lines authorised from Wickham 
Lane to the county boundary at Abbey Wood. 

According to an Islington paper, proposed tramway extensions in 
that borough depend considerably on the success of the G. B.“ 
8ystem, which is to be tried on the Aldgate-Bow route. 

On Tuesday morning last a collision occurred between two 
Metropolitan (electric) trains at Farringdon Street Statjon. An 
Inner Circle traia overtook a Hammersmith train which was just 
starting, but fortunately the driver of the former train realised 
the position of affairs in time to apply the brakes, and but slight 
injury resulted to passengers. 


Lowestoft.—The T.C. has applied to the B. of T. for an 
extension of the time to January 30th, 1910, for completing the 
works under the East Anglian Light Railways Order, 1902. 


Macclesfield.—The Macclesfield and District Tramways 
Co. has given notice of its intention to promote a Bill in Parliament 
to abandon the obligations imposed on it by the Macclesfield Tram- 
way Act, 1906. The Act provided for the construction of tramways 
between Hazel Grove and Macclesfield. 


Middlesex. — The County Council's route between 
Willesden Green and the Harlesden section of the Harrow Road, 
recently completed at a cost of £20,000, is hung up owing to the 
B. of T. refusing to pass a section of interlaced track. 


Queensland.—Some time ago it was stated that Mr. 
John Willard had floated à company in London for providing an 
electric tramway service in Townsville (Q.). The Townsville Council 
was notified last week that arrangements had been made for carry- 
ing out the installation. 


South America.—The Legislation Committee of the 
Senate of the Province of Buenos Ayres bas reported favourably on 
the Bill granting a concession to Messrs. Otto Franke & Co. for an 
electric railway between La Plata and Buenos Ayres. It is probable 
that the Senate will sanction the Bill. = 


Stockport.— The Т.С. has decided to seek Parliamentary 
powers for the extension of the electric tramways to Kinder. 


U.S.A.—NEw YorK.—A collision occurred on the 25th 
between two trains on the exposed section of the subway in the 
Bronx district, one train overtaking and running into a train in 
front. The impact was violent, and the motorman in,the rear 
train was crushed to death in his compartment. There were about 
200 passengers in each train, and they received a very severe 
shaking. 


York.—At a meeting of the City Council on the 
25th inst., a resolution was submitted for the Council to apply to 
the Light Railways Commissioners for an order authorising the 
Council to undertake to construct and work, or to contract for the 
construction and working or leasing of a light railway (or 
tramway) on four routes (details of which have been given 
in these columns), with all the powers requisite for widening and 
improving streets, and for borrowing money for the purpose. 
After some discussion, it was stated that when the city had 
obtained the powers it would invite tenders for a lease, and 
would submit the best offer to the ratepayers to vote upon, 

sking them to state whether they preferred those terms or muni- 

ipalisation, The vote was carried by 42 votes to 1. 


TELEGRAPH and TELEPHONE NOTES. 


British Guiana.—The Post Office Department dealt 
with 65,985 telegrams during the past year, as against 57,883 of the 
previous year. Receipts amounted to £4,575, and expenses to 
£4,409 for the joint telegraph and telephone systems. There were 
411 subscribers to the telephone exchange, an increase of 23 over 
the previous year. At New Amsterdam there were 49 subscribers. 
The average number of calls per week on the Georgetown exchange 
was 5,930, or a total for the year of 1,693,400. | 


Canada.— The Ottawa Standard correspondent states 


that the Dominion Government will introduce a Bill next session 
giving the Board of Railway Commissioners full charge over tele- 
graph and telephone companies. The Board now has partial 
control over telephones. 


Telegraphic Interruptions and Repairs :— 


Casus. IwrERRUPTED. REPAIRED, 
Coro 
Curacac-La G Closed. . ee өз oe Jan. 1906 .. өө 
— 4 жон 
т se . ee so. ee an. эе ese 
Port Arthur-Chifa (Closed) .. „ >. .. Mar.d cs. ade 
Garachioo- Santa Crus ss T ee uis uly 19, 1906 .. ee 
Las Arecife ee es ee ee ees 18, 1906 eo ee 
Brest-Dakar e 8 a oe .. July 22, 1907.. as 
Fao-Bushire sa - ee vs M ee Oct. 31, 1907 . Nov. 25 
Trinidad-Demerara oe ee ve ee os Nov. 24, 1907 oe ee 
LANDLINES, 


Puerto-Barrios ee os oe ee ee өө Aug. 9, 1909 ee ee 


Russia.—The svstem of telegraphs, which was in 
creased in 1904 by 1,916 kilometres of line and 31,240 of 
wire, was further increased in 1905 by 4,207 kilometres of 
line and 19,088 of wire. The main object of the extensions 
during 1904-5 was the provision of direct lines between 
distant places owing to the requirements during the war. In the 
latter year, lines were established between St. Petersburg and 
Irkoutsk; Samara-Omsk-Irkoutsk; Irkoutsk-Charbin; Samare- 
Taschkhent and Odessa-Simpheropol, &c. Altogether the Govern- 
ment telegraph system was represented by 165,175 kilometres of 
line and 432,222 kilometres of wire. The number of offices was 
increased by 14 to 3,241, being one office for every 41,962 in- 
habitante. | 

Four experimental wireless stations were erected on the Popoft 
and Telefunken systems, and were worked with satisfactory 
results. 

The railway telegraph system comprised 68,753 kilometres 
of line, 189,172 of wire, and 3,691 offices. | 

Private companies owned 4,350 kilometres of line and 118 offices. 


Besides the foregoing, the military and police systems owned . 


794 kilometres of line and 103 stations. 

Inland traffic consisted of 19,883,705 paid and 2,518,760 free 
telegrams, while the international traffic consisted of 3,076,667 
paid and 139,139 free telegrams, there being besides 439,556 tele- 
grams in transit. The grand total amounted to 26,057,827, beiag 
an increase over the previous year of 1,141,282 telegrams, equal to 
4:6 per cent. The increase from 266,273 to 439,556 of the tele- 
grams in transit was due to the ending of the war. The total 
number of words transmitted in 19U5 was 451,878,842, being an 
increase of 52,000,000, or 18 per cent. on the previous year. The 
greatest number of telegrams was exchanged with Germany, viz., 
1,179,489; then follows Great Britain with 461,531; France with 
340,724; Austria and Hungary with 255,007 ; Belgium with 106,464 ; 
Italy with 99,331; and Portugal with 4,844 telegrams. With 
regard to extra-European traffic, figures are insignificant, Persia 
leading with $7,061 telegrams, and America following with 28,823, 
China with 18,805, and Japan with 8,661. 

It is interesting to see how the traffic was despatched by 
various routes; 279,936 telegrams were despatched via Irkoutsk, 
32.035 via Djoulfa, 30,349 via Batoum, 53,556 via the Black Bea 
cable, 6,579 via Bachti, 935 via Tshikischliar, and 114 via Verk iné- 
Oudinsk. The Indo-European Co., however, secured 3,642,211 
telegrams. The railway telegraphs handled altogetner 100,887,751 
telegrams. 

Telephones.—Of “Town” telephones Kiev possessed the most 
extensive system, viz., 127 kilometres of line, 7,976 of wire and 
2,266 offices, while the receipts amounted to 591,836 fr. (£23,673) ; 
then follow Kharkov, Tiflis, Saratov, Astrakhan, Irkoutsk and 
Kasan, the latter place having a system of 200 kilometres of line, 
3,082 of wire, 879 offices, and receipts amounting to 230,712 fr. 
(£9,228). The St. Pesersburg system owned 311 kilometres of 
line, 18,350 kilometres of wire, and 10,948 offices, and its receipts 
amounted to £82,523. The figures for Moscow are 473, 48,668, 
10,454 and £121,107. Then follow Warsaw, Riga, Odessa, Bakou 
and Rostov. The receipts from the two systems were £4,115,373 
on account of the telegraphs and £333,781 on account of the 
telephone system, while various other receipts amounted to 
£109,109. 


Milan Exhibition.—The diplomas, medals, &c., 


awarded to exhibitors and others have recently been received in 
this country from Italy. According to the Times, arrangements are 
in progress for their distribution at the Mansion House by the 
Italian Ambassador. | . 
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CONTRACTORS’ COLUMN. 


1 


OPENINGS FOR NEw Business. 


ALDERSHOT.—Bungalow residence for W. Harvey in Coleman Road. 

ARBROATH.—8tore and workshop at Westburn Foundry for D. Fraser and 
Sons, engineers. 

ABCOT.—A dditions to . Torwood” for Mr. Rendle. 

ASHTON-UNDER-LYNE.—New Mission Church in Henrietta Street, 

` Smallshaw. 

BALERNO (EniNBURGH).—New Presbytery House, M'Luokie & Walker, 
architect, Stirling. | 

ВЕГМОМТ.--Ргоровей new anti-toxin and bacteriological laboratories for the 
Hospitals Committee of the Metropolitan Asylums Board. 

CAMBRIDGE.— House and shop in Burleigh Street for A. A. Spence. 


CANTERBURY.—Businegs premises in St. Margaret's Street for Finn & Sons, 
Ltd., lit by Sleotricity: Denne & Воп, builders, Queen Street, 
Deal. 


CHESTER.—New Council school at Ellesmere Port for Cheshire С.С. 
CHORLEY.—New church house for St. Mary's Roman Catholic Church 
£2,000). | 
COLCHESTER.— New children’s ward at the Colchester Hospital. A. С. Buck, 
secre Р 
COLWALL 6:!,F ЧЕТИН new church and institute for Upper 
Colwall. F. W. Carnegy, rector. | 
COVENTRY.—Houses and business premises, Humber Avenue, for Herbert 
and Bass. 
DEVONPORT.—New post office premises for H.M. Oftice of Works. 
DEWSBURY.—The reconstruction of Cut End Mills, Saville Town. Marriott, 
Son & Shaw, architects, Church Street Chambers, Dewsbury, 
DOVER.—New chupel at the Duke of York's Military School. 
New Variety Theatre (£16,000. . 
Two semi-detached villas at St. Margaret's, Cliffe. 
Bungalow residence for Dr. Southam. | 
DUBLIN.—Sanatorium projected by Joint Hospital Committee. 
Additions and alterations to the schoolmasters’ block of the Royal 
Hibernian Military School, Phoenix Park, H. Willi , Secre- 
tary, Office of Public Works, Dublin. 
DUNDEE.—Swimming baths extension, to cost £8,000 (proposed). Mr. 
, Thomson, city engineer. 
EGREMONT (CUMBERLAND).—Important alterations and additions to Newton 
Manor for Mr. Falcon-Steward.' ' 
EPSOM.—Proposed new church in Christ Church Parish (£6,900). 


FLEET (Hants.).—Additions to The Dell, Victoria Road, for Miss Young- ` 


husband, 
FLEETWOOD.—Business premises at corner of East Street and Albert Street, 
for Wm. Hollingworth. 
FULMER, ВТОКЕ POGES.—New public school for Bucks C.C. 
GUISELEY.—Proposed enlargement of the Parish Church (£4,000). Gir C. A. 
Nicholson, architect, 2, New Square, Lincoln's Inn, W.C. 
HASTINGS.—Proposed kursaal and Parade extension in Warrior Square 
(£12,000). | 
ILFORD.—Seven houses in Meads Lane. E. Dunn, 7, Roding Btreet, Ilford, 
architect. E 
.Nine houses іп New Road. О. 8. Wain, 8 and 9, Essex Street, 
Strand, W.C., surveyor. 
KING'S LANGLEY (HERTS.).—Alter&tions to Leavesden Asylum (£1,800). 
W. T. Hatch, engineer, Metropolitan Asylums Board, Embank- 


ment, E.C. 
KINGSTON-ON-THAMES.—New music hall at junction of London and Rich- 
mond Roads (£25,000). 4 


KNARESBOROUGH.—Ney board room, offices and other works for the U.D.C- 
‚ (22,000). Borough surveyor. 
LADYBANK (Firx).—Water tower and other works. James Stark, builder: 
| Cupar Muir, Fife. 
LEE.—Conversion of Baptist chapel, school-rooms, &c., into buildings for 
гае, of England purposes. Rev. E. L. C. Clapton, rector, 
e, S. E. 
LONDON таин; S. E.).— Catholie Church and Presbytery in Ellison 
о . к ks 
(W.).—Rebuilding 46, Gerrard Street. C. F. Kearley, 4, Great 
Marlborough Street, W., builder. 
(HACKNEY, N.E.).—Workshop in Bhacklewell Lane. C. Castle and 
Бор, builders, Clifden Works, Clifden Road, Lower Clapton, 
N.E. 


(FuLHAM, 8.W.).—Conversion of ambulance station into motor 
garage and workshop (E.L. to be installed). W. T. Hatch, 
engineer, Metropolitan Asylums Board, Embankment, E. O. 

(STRATFORD, E.).—Additions to offices of West Ham Gas Co., in 
Union Street. un | 

(STRATFORD, E.).—Carriage building and repair works at rear of 
Sen Serpent beer house, Lion Wharf, High Street. 

(CANNING Town, E.). — Additions to buildings in Pretoria Road. 
N. Anstey & Sons, 521, Barking Road, E. j 

(OLD Bal EY, E.C.).—Blocks of showrooms, warehouses and offices. 
G. S. Wain, 8 and 9, Essex Street, Strand, surveyor. 

(WANDSWORTH, B. W.).—8urgery in Magdalen Road. Holloway Bros., 
19, Belvedere Road, B.E., builders. 

(DunLwicH, S. E.).— Parochia] Hall in Townley Road, for Estates 
Governors of Alleyn's College of God's Gift. 

(BiLvERTOwN, E.).—Additions to ironworks, for R. Moreland & Bon, 
North Woolwich Road, Bilvertown. | 

(ANERLEY, S.E.).— Residence for assistant masters, for the managers 
of the North Surrey District Schools. Cecil A. Sharp, 
architect, 11, Old Queen Street, Queen Anne's Gate, S. W. 

(HaMrsTEAD, N.W.).—Eight houses in West End Lane. Pink, 
Fryer & Co., 110, Strand, W.C., builder. 

(TowsR Bripce Roan, E.).—Buildings. Barlow & Roberts, 15, Red 
Cross Street, 8.E., builders. | 

SILVERTOWN, E.). Extension of factory for Organic Conversion Co. 
F. €. T. Thorne, 266, Manchester Road, E., builders. 

(HAMMERSMITH, W.).— Tem rary tramway sub-station (£1,600). 
W. E. Riley, superintendent architect, L. C. C., Spring Gardens, 
S. W. 


(Tooting, 8.W.).—Shops in connection with development of Totter- 
down Fields Estate. E. Riley, superintendent architect, 
L.C.C., Spring Gardens, 8.W, 

(HAAuTSTEAD, N.W.).—T wo houses (£1,900). J. Е. Henderson, archi- 
tect, 13, Watling Street, Queen Victoria Street, Е.С. 

(Wutrztnapzl., E.).—Erettion of brewery in Booth Street. W. 
Stewart, 4, Aldgate, E., architect. , 


LONDON (E.C.).—Alterations and additions to 94, Milk Street (2600). Н. A. 
Saul, 10, Gray’s Inn Square, W. C., architect; Mattock and 
Parsons, 165, Gray’s Inn Road, W.C., builders. 


(E.C.).—Buildings at corner of Goswell Road and Compton Street, 
J. Chessum & Sons, Monier Road, Bow, builders. 


(HENDON, N. W.).—Flfty houses in North End Road. W. J. King, 7, 

Heath Street, Hampstead. 
` (HENDON, N.W.).—Twelve houses in North End Road. Е, 

Btreathers, near Sanderstead Btation, Croydon. 

(Нкхром, N.W.).—Seven houses. R. Vernon Hart, Burgess Park, 
builder. | 

(Нкмгом. N.W.).—Two houses їп Hampstead-way. P.M. Horder, 
148, New Bond Street, W., architect. 


(HaRLEspEN, N.W.).—Conversion of lecture hall into shop. H. 
Bomerford & Son, 138, Manor Street, Clapham, builders. 


(Epaware, N.W.).—Re-construction of Crystal Palace Inn for 
Benskin & Co., Chalk Farm Road, brewers. 


(STRATFORD, E.)—Proposed cathedral for East London. Apply 
Mayor of Stratford. 
(WINCHMORE HILL, N.)—Additions to Northern Hospital (£1,620). 
W. T. Hatch, engineer, M.A.B., Embankment, E.C. 
MANCHESTER: (CabISHEAD).—New Council School for Lanes. С.С. Henry 
Littler, architect, 16, Ribblesdale Place, Preston. 
MARGATE. — Houses in Lyndhurst Avenue for C. E. Doughty. 


MATLOCK.—New United Methodist Chapel (29,750). W. H. Higginbottom, 
architect, Nottingham. 
MIRFIELD ( ORKS.).—New school for the West Riding C.C. J. Vickers. 
' ie Se A wards, county architect, County Hall, Wakefield. 
NORWICHR,—New Council School at Wensum View for the T.C. C. J. Brown, 
architect, Cathedral Offices, The Close, Norwich. 


Mission Room at 8t. Martin-at-Palace, Lacey & Upcher, architeota, 
6, Upper King Street, Norwich. . 

New Parish Hall in Aylsham Road, in connection with St. Luke's 
Church (£1,300). F. S. Smith, builder, Norwich. 


OLDHAM.—Alterations to spinning mill for J. Greaves, Ltd. 


PLYMOUTH (Sr. MELLIon).—Organ Chamber and Vestry at St. Mellion 
Church. E.H. Bedding, architect, 11, Queen Anne "Terrace, 
Plymouth. 


PRESTON.—New cotton mill at Tardy Gate. G. Temperley, architect, 8, 
Bradford Buildings, Bolton. 


RAMSGATE.—New Hospital (£12.192). J. W. Woodhall & Son, builders, 
Ramsgate; Woodd & Ainslie, architects, Westminster, London. 


ROCHDALE.—Proposed new Church of St. Mary at Wardleworth. 

ROTHESAY.—Extension to the Post Office (£6,000). 

ST. LEONARDS-ON-8EA.—Extensions to Eversfield Consumption Hospital 
(£7,000). 

SALE.—New High School for Girls for Cheshire C.C. 


BOARBOROUGH.—New post office. Postmaster, Head Post Office, Scar. 
orough. 


SOUTHPORT.— Proposed new church at Blowick. 
BTOCKPORT.— Proposed new police buildings for the T.C. 


BUTTON COLDFIELD.—Enlargement of the Boldmere and Hill Girls’ School. 
Coal Clarry, borough surveyor, Council House, Sutton 
field. 


New school in Hollyfield Road. Crouch, Butler & Bavage, archi. 
tects, 89, Newhall Street, Birmingham. 


SWANSEA,—New flour mills on North Dock Basin. 


TRIMDON GRANGE (Co. Duruam).—Electric fittings for Walter Scott, Ltd., 
Trimdon Grange Colliery. 


WALRKDEN.— Extension of Hope Weaving Mills for Messrs. E. Lane & Sons. : 


WIGAN.—New public elementary school at Lamberhead Green for the Lancs. 
Education Committee. H. Littler, county architect, 16, Rib- 
blesdale Place, Preston. 


WITTON.—New Primitive Methodist Chapel (£700.) 


M 


The Franco-Rritish Exhibition, 1908.—Some 300 
French and British jouraalists were present at Shepherd’s Bush on 
Thursday last week, at the invitation of the President and the 
Executive Committee. і 


of the numercus buildings which are to house the various exhibits. 
The chief effect of the visit was to impress the Press with the large- 
ness of the undertaking, and with the great progress that has been 
made with the constructional operations during the last month or 
two. Everything seems to point to the Exhibition and its mani- 
fold arrangements drawing together next year very large crowds of 
pleasure-seekers from all parts of the kingdom, and no doubt many 
from across the Chaonel as well. The Machinery Section buildings 
are sufficiently advanced to indicate that they will be a very im- 
As to what they will contain, one cannot say at 
present, but the following is a list of some of the chief engineering 
firms who have so far applied for space :—Palmer’s Shipbuilding 
and Iron Co.; Lambton Couieries; A. Kerrich & Sons, Ltd.; Geo. 
Hattersley & Sons, Ltd. ; Clayton, Sons & Co., Ltd.; Central 
Marine Engine Co.; Steel Co. ot Scotland; C. A. Parsons & Co. ; 
Holyroyd & Co., Ltd. ; Watson, Laidlaw & Co., Ltd.; Vickers, 
Sons & Maxim; Mather & Platt, Ltd.; W. H. Allen, Son & Co.; 
Power Gas Co.; Westinghouse Co.; D. Colville & Co.; Hether- 
North-British Locomotive Works; S. E. and 
Chatham Railway and other railways (English and French) In 
the Decorative Section, the Gas, Light and Coke Co. are to be pre- 
sent. The plans thowa “Hall of Electricity“ near to the Exhi- 


The comoany Subsequently sat down to luncheon, for which 
the walk through the grounds had well prepared them, and listened 
to brief speeches from the Duke, Mr. T. P. O'Connor, and some others. 
There is not a man in England who is not a friend of. France, nor 
is there a man in France who is not a friend of England—this was 
the sentiment erpressed by“ T. P.,“ and his Grace, the president, 
had something to Say about the importance of exhibitions as a 
meats of promoting mote extensive commercial operations between 
the two countries. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberaman (near Aberdare).— December 9th. Elec- 
trical fittings for the Powell Duffryn Steam Coal Co., Ltd., Aberaman. 
London offices, 101, Leadenhall Street, E.C. 


Australia.—SovTH AUSTRALIA. January 8th, 1908. 
One common-battery switchboard and 3,000 subscribers’ telephones. 
Commonwealth Office, 72, Victoria Street, 8.W. 


. Belfast.—December 28th. А double line of electric 
tramway, permanent way, electric masts, cables, wiring, lamps, &c., 

for the Belfast Harbour Commissioners. Bee * Official Notices " 
November 22nd. 


Brussels.—December 10th.. The Société Nationale des 
Chemins de Fer Vicinaux, of 14, Rue de la Science, Brussels, is 
inviting tenders for the supply aud erection of the plant necessary 
for a transformer sub-station in connection with the Brussels- 
Grimberghen electric railway. 


Brussels.— December 11th. Tenders are required for 
commutators, Morse instruments, milliamperemeters, receivers, 
transmitters, bells, &c. A public adjudication will take place at 
the Bourse on December 11th. at ll a.m. There are four lots, and 
deposits ranging from £15 to £120 each will be required. Particulars, 
No. 205, may be obtained at the Post Office, Place de la Mounsie. 


Brussels.—December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military School. 
Specifications, 1s. 8d., from 40, Rue de Reutiers. A deposit of 
£240 is required. 


Buenos Avres.—The Compagnie des Tramways Elec- 
triques de la Ville de Buenos Ayres require tenders for the 
equipment of their new tramways at Ardaniz. Particulars may be 
obtained from M. R. Codola, Banque Espagnola du Rio de la Plata, 
32, Avenue de l'Opera, Paris. 


Cologne.—December 7th. The Prussian Government 
Railways require tenders for large supplies of copper wire, &c. 
Details are obtainable from the Rechnungs-Bureau der Eisenbahn- 
verwaltung, Dornhof No. 28. 


Darlington.—December 9th. Tramway uniforms and 
caps for the Corporation. See '' Official Notices " November 22nd. 


Duesseldorf.— January Ist, 1908. The Electricity, 
Water and Gas Supply Department of the Municipal Council 
(Stadtrath) invites tenders for two electrically-driven pumps and 
accessories. 


Erith.— December 9th. Electric lighting of 48 municipal 
cottages for the U. D. C. Вее Official Notices " November 22nd. 


India. — January 6th. A Calcutta paper says that the 
superintending engineer, Patiala State, is calling for tenders for 
the electric and pumping plant required for the Patiala water 
supply. Particulars may be obtained from the officer in question. . 


Kingston - upon - Hull. — December 11th. Air-space 
telephone cable and telephone instruments for the Corporation. 
See “Official Notices ” to-day. 


Leipzig. December 5th.  Direct-current cable for the 
second electric worke that are being constructed. See ''Official 
Notices " November 22nd. 


Manila.— January 15th, 1908. Sewage pumps to be 
worked by electric motors are required by the municipal authorities. 


Naples.—Tenders are invited for the equipment of the 
telegraph office at the port. Particulars may be obtained by 
enclosing stamp for reply to the Capitaneria del Porto di Napoli. 


Neath.—a.c. watt-hour meters and prepayment meters 
for the R. D. C. See Official Notices" November 22nd. 


Pontypridd.—December 2nd. Coking stoker for the 
U. D. C. See Official Notices November 22nd. — 


Southampton.— November 30th. Boilers, generator, and 
cables, for the Corporation. See Official Notices November 15th. 


OLOSED. 
London.—L.C.C.—The Highways Committee of the 


L.C.C. recommends an extension of contracts with four firms, so as 
to include additional works or materials required for the equipment 
of the Hammersmith to Harlesden tramways. These are with 
Reid Bros. for the laying of cable ducts, with Siemens Bros. for 
the supply of high-tension cables, Spagnoletti, Ltd., for low-tension 


, Thursday, December 5th.—At 8 p.m. 


switchboards, and with Johnson & Phillips for high and low-tension 
switcbgear. А similar extension of existing contracts is proposed 
for the overhead trolley tramways from Wickham Lane to Abbey 
Road, namely, with Bolckow, Vaughan & Co. for track rails and 
fastenings, Hadfield's Steel Foundry Co. for special trackwork, 
Dick, Kerr & Co. for overhead electrica] equipment, the Western 
Electric Co. for low-tension cables, and Reid Bros. for the laying 
of the cable ducts. 


Melbourne, — VICTORIA. — The Corporation Electric 
Supply Department has accepted the tender of Messrs. Babcock 
and Wilcox for two mechanical stokers, at £2,779. 


Rotherham.—The Keighley Electrical Engineering Co., 
Ltd., have received an order from the T.C. for one electric e 
lift for the new market buildings in High Street. 


Stock port.— Messrs. M. Gaskill & Co., of Hazel Grove 


and Stockport, have secured the contract for the electric power and 
light wiring required in Messrs. Robinson’s Unicorn Brewery, 


Stockport. 


Swansea.—The Corporation Electricity Committee has 
accepted the tender of the British Westinghouse Co. for switch- 
board panels, at £182 108. 


Willesden.—The U.D.C. Electricity Committee has 
accepted the tender of Messrs. Geipel & Lange for the supply of 
20,000 pairs of arc lamp carbons, at £3 28. 6d. per 1,000 pairs. 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, November 29th).—At 8 p.m. Society of Arts, John 
Street, Adelphi. The Hygiene of Work in Compressed Air 
(Diving, Caisson Work, Sub-Aqueous Tunnelling, &.), by Mr. 
J. 8. Haldan, M. D., F. R. S. 

At Newcastle-on-Tyne. North-East Coast Institution of Engineers and 
Shipbuilders. First meeting of the session. Mr. W. H. Dugdale, 
president. 

At 7 p.m. Northampton Polytechnic Institute, Clerkenwell. Annual 
prize distribution by the Duke of Connaught. (Members! and 
students’ conversazione from 6.80 to 11 p.m. on Saturday.) 

Saturday, November goth. — At 7.30 p.m. At the College. Glasgow and West o 
Scotland Technical College Scientific Society. Mr. P. J. Mitchel 
on The Utilisation of Exhaust Steam in its Various Applications.’ 

Tuesday, December Srd.—At 8 p.m. Liverpool and District Electrical Asso- 
ciation. “Тһе Localisation and Remedy of Faults in Motors and 
Dynamos," by Mr. G. V. Bird. 

Association of Enrineers-in.Charge. Visit to G.E. Co.'s works at 
Witton (see our Notes columns today). 

At 8 p.m. Institution of Civil Engineers. 
Pressure,“ by Mr. T. E. Stanton. 

Wednesday, December 4th.—At 7.30 p.m. At the Institution. Institution of 
Electrica] Engineers. Students’ meeting. Paper on “ Electric 
Traction for English Railways," by R. J. Spencer Phillips. 

At the Institution of Civil Engineers. 


“Experiments on Wind 


Institution of Electrical Engineers. Paper on“ Automatic Cab- 
Signalling on Locomotives,” by Mr. J. Pigg. 

Friday, December 6th.—At 2.30 p.m. Institution of Electrical Engineers. 
Students’ visit to the B.O.T. Laboratory. Meet at the B.O.T. 
Laboratory, Whitehall, S.W. 

Saturday, сет 7th.—Rugby Engineering Society. 

Se generating station and Hammersmith car-sheds. The party 
will leave Rugby, & N.W. Railway Station, by the 12.42 p.m. 
Juncheon express for W illesden, arriving at Park Royal Station 
about 2.45 p.m., subsequently travelling by rail motor-car to West- 
bourne Park, and changing there, going on to the Hammersmith 
car-sheds by the ordinary electric service. 

Monday, December %th.—At 6.30 p.m. At the Society’s Offices. Society of 
Engineers. Annual general meeting. 

Wednesday, December Iith.— At 7.80 p.m. At the University, Birmingham. 
Institution of Electrical Engineers (Birmingham Local Section). 
Paper on the “ Torque Conditions in Alternate-Current Motors,“ by 
V. A. Fynn. 

Thursday, December 12th.—At 7.80 p.m. Colonnade Hotel, New Street, 
Birmingham. Birmingham and District Electric Club. Third 
annual mecting. 


Excursion to Park 


ELECTRICAL ENGINEERS, R.E. (VOLS.). 


The following orders are issued :— 


Saturday, November 80th.—'* A" Company. Week-end run at Coalhouse' 
“B” Company. Hop. Cup practice, headquarters, 8 p.m. 
Monday, December 2nd.—'* A Company. Technical drill, 6 p.m. 
Tuesday, December 3rd. —' B ” Company. Recruits (infantry drill), 6 p.m. ; 
technical drill, 7 p.m. 
Wednesday, December 4th.--‘* D' Company. Нор. Cup practice, 7 p.m. 
Thursday, December $th. —'C" Company. Recruits (infantry drill), 
30 p. m.; technical drill, 7 p.m. 
Friday, December 6th.—''D'' Company. Recrnits (infantry drilh, 6 p.m. 
technical drill, 7 p.m. 
Saturday, December "7th.—'* A" Company. Hop. Cup practice, 3 p.m. 
"B" Company. Week-end run at Coalhousc. 
(Signed) J. H. 5. PHI Ibs, Capt., 
Acting Adjutant. 
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THE ELECTROMOBILE cos NEW GARAGE. 


WE recently m à visit to the large garage which has been 
built and oen by the Electromobile Co., Ltd., in Mayfair, 
and were.much interested in the system "апа organisation 
which have been ee a by the шил for the purposes 


We 
Po ` 
S 
Ҹу 


L.C.C. for the prevention of fire, and hydrants are fitted all 
over the building. An iron staircase runs to the full height 
of the building at the east side, giving access to the fitting 
shop below, and another staircase leads to every floor in the 
centre bay. Telephonic communication is provided between 
the offices and all parts of the building. 

The carriage entrance is situated on the ground floor, with 
offices for the timekeeper and yard-foreman and a telephone 
box. Immediately opposite the entrance are two hydraulic lifts 
for removing the batteries from the vehicles, or bringing up 
fresh batteries ; these may be seen in the foreground of one of 
our views on p. 895, which shows a car which has just come 
in, standing over one of the lifts ready for its battery to be 
removed, while a trolley carrying a battery has been placed. on 
the other lift to illustrate the process. As the car comes in, 
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Fic. 1.—ErrvaTION or ELECTROMOBILE:CHASSIS. 


of housing their carriages and those of their customers, and 
handling the batteries by which these are propelled. 

The site which has been chosen is a very convenient one, 
having an entrance for carriages in Carrington Street ; a 
goods entrance in Brick Street, Piccadilly, giving access to 
the basement ; and an entrance in Hertford Street to the 
office block. The area covered is about) acre, being 350 ft. 
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a record card is inscribed with the hour of arrival and is sent 
down with the used battery, as we shall explain later. 

Relieved of its battery, the car is run up on a travelling 
platform, fitted with wooden wheels for the sake of silence, and 
running on rails; by this means the cars are readily trans- 
ported to any part of the floor—either to the washing floor 
at one end or to the storage bays at the other. 


и = rm 
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Fig. 2.—Pra4N or CHASSIS. 


long x 80 ft. wide. 
ground and first floors, with a flat asphalted roof, which can 
be utilised for washing cars in summer, if necessary, giving 
a total useful area. of nearly two. acres; the whole 
structure is fireproof, consisting of steel and concrete, with 
granolithic flooring, aud was built by Messrs. Perry & Co. 
Each floor is divided into three parts by party walls, fitted 
with iron doors, in accordance with the requirements of the 


The building comprises a basement, 


Provided to give the *'*buck-up" 


For handling the cars, three hydraulic lifts are provided, 
communicating with the other two floors. Each of these 
can take a car 16 ft. long, and one of them runs to the roof. 

In the east bay of the ground floor charging panels are 
charging sometimes 
required between two runs, without removing the batteries 
from the carri 

The east bay of tle basement forms the fitting shop, 
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which is equipped with a forge and all the machine tools 
that are necessary to the proper maintenance of the mechanical 
parts of the cars and motors ; the tools are electrically driven. 
Two traversers serve the shop and the inspection pits. The 
latter, which are well shown in the adjoining view, run along 
the centre and the south side of the bay, and are bridged by 
steel channels placed 4 ft. 6 in. apart, corresponding to the 
track of the carriage wheels, so that the workmen can walk 
under all the cars on the pits, and carry out repairs to the 
running gear. Thirty cars can be simultaneously accom- 
modated on the pits. 

A special steel door, composed of sections mounted on 
runners, which can be drawn aside into a narrow space, 
is fitted in ‘the ground floor, to allow the clearance 
necessary for taking bodies off, or erecting them upon, the 
chassis. 

The middle and west bays of the basement are devoted to 
the battery charging and maintenance departments. In the 
middle bay are the two battery lifts, which are served on 
either side by special traversers, by means of which the 
batteries are carried to their charging berths. Five 


Fic. 3.—ENTRANCE TO GARAGE, SHOWING BATTERY LIFTS. 


traversers are pro- 
vided, dividing the 
area into five long 
strips, which are fitted 
with rails for the 
batteries. The. latter 
are received upon 
iron trolleys, which 

n: readily be .run 
on and off the 
traversers, and turn- 
tables are provided to 
enable the batteries to 
be. turned round into 
the proper position. 
The adjoining :view . 
shows the lower end of 
a lift, with a battery 
just brought down, 
and a range of charg- 
ing panels. 

One side of the 
shop is fitted with 
sinks and settling 
tanks to wash the 
cells, lead benches for 
assembling, lead burn- 
ing, &c., a. melting 
pot, two large, hydro- 
gen machines with 
 .OoHdenser and; gas 


Fic. 4.—INSPECTION PITS. 


pressor and its regulator; air and 
hydrogen mains and cocks are carried to 
all parts of the battery shop for repair 
purposes. 

In the west bay are situated the 
formation shop, a number of charging 
berths, and the Hart battery of 60 cells, 
close to the dynamo room, with which 
this bay directly communicates. A 
laboratory is provided, in which nos 
only are the cells and motors tested, 
but also analyses of all the materials 
used are most carefully carried 
out. 

Lockers are provided for every man, 
with mess-room, wash basins, &c., in 
every department, and gas heating ig 
used throughout. 

Stores are kept in a separate building 
at the Brick Street entrance. | 

А tire store is provided оп the 
ground floor, and is equipped with 
a vulcaniser and air - compressing 
plant. 

The top floor of the building is devoted 


porifier, an air com- 3 Fig. 5.—BaTTERY CHARGING Bay. 
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entirely to storage, repairs, painting, coachwork, upholster- 
ing, &c.; there are also a varnishing shop and a carpenter’s 
shop on this floor. 

The dynamo room is situated at one end of the basement, 
and is equipped with two 90-Kw. motor-generators and one 
of 30 Kw., by Messrs. Greenwood & Batley, of Leeds ; also 
a 90-KW. motor-generator consisting of a Crompton motor 
and a Brush dynamo. ‘These are shown in the accompany- 
ing illustrations. 

Each dynamo is capable of generating at 135-140 volts 
if necessary for charging the lighting 
battery, but the usual voltage is 115. 
The motors are compound-wound, and 
both motors and generators are provided 
with field regulators. Energy is received 
from the Westminster Electric Supply 
Corporation at 400 volts, the price being 
1d. per unit, and is metered by an Aron 
1,000-ampere meter. The annual con- 
sumption of energy at 400 volts is about 
500,000 units. 

Each of the two switchboar ds is divided 
into four parts, controlling tbe motors and 
generators respectively. Switches and 
fuses are provided for each pole of 
the motors, with starting fheostats 
which are fitted with automatic release. 
On each generator circuit there are two 
S. P. switches, and one I. T. E. circuit- 
breaker, with over-load, no-load, and 
no-volt release. Ammeters and volt- 
meters are provided on each board, and 
on the meter-board there are eight 
Thomson watt-hour meters, of sizes from 
25 amperes to 800 amperes, collectively 
capable of carrying 2,225 amperes; of 
these the larger meters, viz., one each of 600 and 800 
amperes, and two of 300 amperes, are in the charging 
circuit, the other four being used for the lighting and fitting- 
shop circuits. Adjoining the left-hand switchboard will be 
seen a master clock, which controls electrical dials in the 
various departments. 


Fic, 6.—Dynamo Room, sHOWING METERS. 


The storage battery used for testing cars and running the 
fitting shop consists of 60 cells of the Hart Accumulator Co.'s 
L27 type; this is normally charged by the 30-Kw. motor- 
generator, which is specially speeded up for the purpose by 
weakening the field of the motor. The battery is used also 
for receiving the discharge from car-batteries which are being 
formed, the Hart battery being arranged in two parallels of 
30 cells each for this purpose, 

The battery department is supplied with current by means 
of bare copper bus-bars, 24 in. x 4} in., which are carried 


from the switchboard to the various charging and forming 
bays on porcelain insulators. In each bay the bars are 
divided into three lines, thus :— 


| — — = — 


+ 


the two positive bars being carried down the outside on the 
steel frames which also carry the charging panels (see fig. 5), 
while the single negative runs dovn the middle. 


Fid. 7.—DxNAMO Коом, NoRTH END. 


The frames above mentioned are bolted to the columns, 
and carry 21 panels between two columns. The panels 
were made by Messrs. Everett, Edgcumbe & Co., and are 
fitted with their * Industrial" type of ammeter. The 
resistance switches with which the charging current is con- 
trolled have seven contacts each, with a total of 1:5 ohms 
resistance, * Eureka" wire being used; 
the steps are specially proportioned so 
as to give suitable gradationg, which 
could not be obtained with equal 
steps. A concentric charging plug is 
connected to each panel. 

The cells used in the car batteries 
are of the pasted type, the negatives 
being made by Messrs. Contal & Co., 
and the positives by the E.P.S. Co. 
The latter are, however, formed by the 
Electromobile Co., space being 
allotted to this purpose in the charg- 
ing bay near the dynamo room. Each 
battery consists of 45 cells, arranged 
9 x 5, each cell being composed 
of 17 plates separated with ribbed 
and perforated ebonite sheets, having a 
capacity of 160 ampere-hours at the 
30-ampere rate of discharge. Each cell 
weighs 10 kg. The cells are contained 
in ebonite boxes, the whole being 
included in an iron-bound teak crate, 
and weighing in all 11 cwt. The cells 
are connected together with couplers of 
the type shown in fiz. 8, consisting of 
a tinned copper cable, 19/20 S. w. G., en- 
closed in a lead tube with lead lugs cast 
on the ends. The lugs are also burnt on the tube, 80 
that the copper cable is hermetically sealed in lead.: The 
lugs are cast with conical holes to fit the tapered. lead 
terminals of the cells, and are burnt on to the terminals, 
so that there is a continuous leaden connection which 
cannot possibly become loose or otherwise faulty. These 
couplers are made in the lead shop, where the plates are 
also burnt together after forming. ý 
- We may here describe the system under which the 
batteries, &c., are managed, premising that minute care 18 
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taken in every detail of the business from start to finish. 
Not only is the daily work of each car and battery recorded 


Fic. 8.—DETAIL OF COUPLER. 


on a card similar to 
that of which we 
give a facsimile on p. 
898, but also every 
detail is recorded in 
registers, of which 
there is a complete 
series, showing the 
whole career of 
every battery since 
the start of the 
company's  opera- 
tions. There is 
thus accumulating 
a store of experi- 
ence of the utmost 
value. Moreover, 
great care is taken 
to ensure the purity 
of the materials 
used, especially of 
the lead and of the 
electrolyte, these 
being analysed in 
the laboratory. 


Fic. 9.—INTERIOR OF GARAGE. 


put into a car about to leave the garage, the card then 


receiving the names of the customer and driver, number 
of car, and time of departure. On its return the time is 
recorded, and the distance travelled is noted ; the car is 
then led to a lift, which brings up a trolley. The latter is 
raised high enough to take the weight of the battery off the 
springs, and the battery is unshipped by means of a brace, 
with which a right and left hand screw is rotated ; the screw 
carries tommies which engage in taper holes in the frame 
of the battery crate, and the withdrawal of these releases the 
latter. The car is then taken to the washing floor, aud the 
battery is lowered to the basement. 

On its reception here, it is put on discharge for a minute 
or so at the standard rate of 30 amperes, which is readily 
obtained by means of a resistance specially designed 
for that purpose; its P.D. on 30 amperes discharge 
and its E.M.F. on 
open circuit are 
then measured 
and entered on 
the card. The 
battery crate is 
next washed, after 
which the battery 
is put on to charge 
at a rate not ex- 
ceeding 30 amperes, 
which is tapered 
down to 8 am- 
peres or so towards 
the end of the 
charge; the spe- 
cific gravity of 
the electrolyte із 
read and adjusted 
every few days 
and recorded in a 
special book. 

The cards are sent 
every day to the 
battery foreman for 


Fid. 10.—Vrews ок THE CHASSIS AND BATTEBY. 


The system commences with the charge of a battery. The 
date, duration, &c., of this are recorded on the card above- 
mentioned, which accompanies the battery when the latter is 


examination, and are entered m special books, one for each 
battery. They are also sent to the carriage department and 
entered ‘in statistical books, which are used for checking the 


~ 
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life of the tires as well, each of the latter being branded with 
a number for that purpose. In the case of a car requiring 
attention, the driver fills up a requisition for repairs, which 
is sent to thie proper department. 


. ELÉÓTROMOBILE CO. LTD, 7. HERTFORD STREET. W. 
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Fic. ll.—BaTTERY RECORD Carp. 


The average.cost of running, on the basis of over two car- 
miles per unit taken at 400 volts, is under 3d. per mile for 
energy. The cost of plates and maintenance per car-mile 
is less than that of the tires. 

The Electromobile Co.’s carriages, which have become a 
familiar sight to all Londoners, are of three types—landaulet, 
brougham and victoria—for all of which the same type of 
chassis is used. А view of this in plan is given on p. 897, 
and we give also two drawings, p. 894, showing it in plan 
and elevation. The frame is constructed of channel steel, 
forming a plain rectangle, to which steel. forgings are 
riveted for the springs. "The wheel base is 7 ft. 6 in., the 
track 4 ft. 6 in., and the wheels are of the artillery type, 
with pneumatic tires. With the battery box, the chassis 
weighs 94 cwt. 

The motor, which .is made by Messrs. Greenwood and 
Batley, of Leeds, on the Contal Gasnier patents, is capable 
of giving 8 B. M. p. at 1,500 R. P. u. continuously, while it 
can safely give more than double this output for short 
periods. It is of the. ironclad series-wound two-pole type, 
with. double-wound armature, the field-magnets being of a 
special patented design, which is very compact and avoids 
joints in the magnetic circuit, while reducing armature 
reaction and sparking at the brushes. The motor is com- 
pletely enclosed, but is readily dismounted, and large doors 
are provided over the commutators. The end brackets are 
of aluminium. Carbon brushes are used. The efficiency of 
the motor is 80-87 per cent. 

The motor drives the differential through double-reduc- 
tion double-helical gearing, the hubs of the rear wheels 


sliding fit in the bushes of the wheels; the latter are fitted 
also with phosphor-bronze bushes, fixed on the hubs, which 
bear on the axle casing above mentioned. The wheels are 
readily detachable, and the whole of the mechanism is entirely 
dust and waterproof. The hubs of the rear wheels are 
fitted with powerful brakes, applied by a pedal. 

The controller gives forward speeds from 3 to 15 M.P.H 
and one reverse speed, with two electric brakes. The con- 
nections are shown in fig. 12. The framework is an 
aluminium casting, bolted to the cbassis in a horizontal 
position beneath the floor, and protected from mud and damp 
by a sheet-metal casing. The controller handle is imme- 
diately below the steering wheel, and is mounted on a 
tube ‘concentric with the steering spindle, actuating the 
controller through bevel gear. А substantial external tube 
protects the whole, and carries the index showing the position 
of the controller handle for various speeds. 

A special quick-break switch is connected with the brake 
pedal, which interrupts the circuit when the pedal is depressed 
slightly ; a further movement of the latter applies the 
mechanical brake. 

Turning to the commercial side of the company’s under- 
taking, it may be observed that no particular battery is 
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Fic. 12 —ConNEcTIONS OF ELECTROMOBILE CONTROLLER. 


associated with any particular car, so long as the vehicle is 
garaged with the company; the batteries are all inter- 
changeable, fand they take their turn to go on duty as 


STANDARD BRILL TRUCK FITTED WITH MaALky's PATENT ELzorao-MEGHANICAL BRAKE (see p. 839). 


being driven by live shafts revolving inside a stationary 
tubular axle, which relieves the driving. shafts of all bending 
stress. The ends of the shafts are hexagonal, making a 


7— ( 


17. A 


required. Most of а: customers, we understand, follow 
this system, purchasing the vehicle, but leaving it iu the 
charge of the company when not in use ; the ud keeps ib 
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in good order, and supplies a fully-charged battery 
when required, by contract. Should the customer 
prefer at any time to take the vehicle into his 
own hands, the company equips it with a new battery, 
the value of which is set against a depreciation reserve 
allowance provided in the contract price, so that no 
loss is incurred. Electromobiles can also be hired 
for any desired interval, and their many natural 
advantages—silence, ease of control, freedom from noisome 
fumes and from vibration, and remarkable smoothness 
of running, combined with their smart appearance— 
render them the ideal vehicle par ezcellence for town 
transit. The fact that, of all automobiles, none but the 
electric type are 
allowed to enter Hyde 
Park during the 
fashionable hours of 
the London season, in 
itself establishes its 
pre-eminence. 

Besides this town 
carriage business,. 
the Electromobile 
Co. has also entered 
the field of light 
commercial traction ; 
the company’s type 
of ambulance is used 
by the City of Lon- 
don, and is reported 
to give considerable satisfaction іп all respects. А light 
delivery van, used by the well-known firm of Messrs. 
V. Benoist, the caterers, has been running for more than two 
years on contract, without being laid up by battery or 
mechanical trouble for more than two days in the whole 
period. The company intends to launch a farther interesting 
experiment, in the shape of electric cabs, as soon as their 
design has been approved by the Metropolitan Police 
authorities. 

The managing director of the company is Mr. Theodore 
G. Chambers, who has been connected with electric auto- 
mobilism practically from its commencement in this country, 
and who settled the design and organisation of the Electro- 
mobile Co.’s garage. | 

It was recognised at the very inception of the Electro- 
mobile Co. that its ultimate success depended mainly on 
organisation of work and accurate statistics of coste. The 
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DIAGRAM SHOWING GRADIENTS, WHrTECOTE HILL, LEEDS CORPORATION TRAMWAYS. 


whole garage is accordingly run on departmental lines, each 
department being under a responsible official. E 
While much. depends upon the qualities of the battery 


used in electrically-propelled vehicles, at least as much 


depends upon the manner in which the battery is handled, 
and in this respect the company is fortunate in having for 
its chief engineer Mr. Н. L..Joly, whose name is familiar to 
all who know anything about electric vehicles, and whose 
experience in this subject is probably unrivalled. | 

We are indebted to these gentlemen, who have been 


associated together for some seven years in this particular 


industry, for the opportunity to prepare this article and for 
their courteous assistance. | 


DIAGRAM SHOWING THE ARRANGEMENT OF MALEY'S PATENT TRACK Brake. 


TRAMWAY BRAKE DEVELOPMENTS IN 
LEEDS. 


THRovGH the courtesy of Mr. J. B. Hamilton, general 
manager of the Leeds City Tramways, we were enabled to 
witness а series of interesting brake tests on Monday last. 

The brake, which is of the electro-mechanical type, has 
been patented by Mr. A. W. Maley, assistant engineer, and 
has reached its present state largely through the assistance 
of the engineering staff of the tramways department, of 
which the chief engineer is Mr. J. Burbridge. | 

A standard truck equipped with the new brake is shown 


on page 898, and above we give diagrammatically the 
arrangement of the essential details. 
The equipments of the cars on trial were as follows :— 


Car No. 87. D.K. 35 A motors. B.T.-H. B 13 controllers. 
Westinghouse latest type of brake. Top deck covered; car 
mounted on 6 ft. wheel base Standard Brill truck; weight unloaded, 
10 tons 12 cwt. 


Car No. 270.—Exactly the tame equipment and weight as above, 
but fitted with patent electro-mechanical track brake. The 
auxiliary track blocks are of cast-iron, but any other material may 
be used if preferable. The action of the mechanism is ag 
follows: The main track block tends to lag behind the car when 
pressure is applied either by exciting the magnet or mechanically. 
This action moves the vertical lever above it and tends to rotate a 
cam at its upper end, thus forcing two horizontal thrust pieces out- 
wards. The thrust pieces tend to straighten toggle links between 
the bracket on the car frame and the auxiliary blocks, thus forcing 
down the latter. The drag or pull of the auxiliary blocks is taken 
by the separate links secured to the car frame below the axle-boxes. 

The magnets on both cars are of the 
Westinghouse type, with poles giving a 
vertical pull of about 4,000 lb. on 100-lb. 
standard rail, when the magnets are saturated. 
The retardation of these magnets when во 
energised is from 1,600 to 1,800 lb. for the 
two on clean rails at à speed of 3 to 4 miles 
per hour. This has been found by separately 
exciting the magnets of one car and towing 
it by another car with a spring balance 
coupling between. 


The brake has been inspected in an 
experimental form by both the Sub- 
Committees of the two associations which 
have been at work for some consider- 
able time on the subject of brakes, and 
whose report may shortly be looked for. 
It is also to be again inspected by 
these Committees in ite present form, 
which includes. modificationg and im- 
provements. The tests have been con- 
fined to the various forms of electro-magnetic braking, as it 
was found, comparatively early, that the mechanical track 
brake as then known was one which could only be used for 


coasting purposes, and which even if adapted for service or 


emergency stops, was limited in retarding power to the 
amount of weight which could be safely utilised on the 
track blocks. The aim, therefore, has been to produce a 
system of electro-magnetic braking in which the defects of 
this system as at present known are avoided or neutralised. 
The defects of present systems are :— 

1. Tendency to cause skidding wheels. 

2. Failure of the motors to build up, due to high resistance 
of dirty contacts: x 
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8. The application of the usual wheel brake, in addition 
to the magnetic brake, is still more likely to cause skidding, 
and, therefore, although the car has two brakes only one can 
be used at a time. 

4. Heavy currents and high E. Mu. F. when braking. 

Defect No. 4 has been largely reduced in one well-known 
form of electro-magnetic brake, but it is at the expense of 
additional work done mechanically on the wheels, resulting 
in a rather greater tendency to skid. : 

Consideration of the foregoing led to the production of 
the brake under notice. The principle of this brake is that 
the drag of the electro-magnets or main track blocks is 
utilised by suitable mechanism to press auxiliary track blocks 


to roll again, and this, as previously stated, did not affect 
the retardation of the brake. 

2. That the current and E.M.F. in the motors was reduced 
to such an extent (about 5 amperes per motor to coast a 1 in 
9 grade) that electro-magnetic braking for service stops was 
permissible even on hilly routes. 

3. That by arranging to apply pressure to the main track 
blocks manually, a semi-power brake is obtained, which 
renders the control of the car by manually applied track 
brakes possible for service purposes, without the ust of springs 
or other device to obtain large power quickly. For example, 
assume that a force is applied. by the driver which produces 
200 lb. drag on the main track block, this force is slightly 


Drais oF Tests, CARRIED Ост NovEMBEB 257TH. 


TEST, á 
No. on 
programine. 


1. Car No. 87, with wheel gear disconnected and magnets sepa- 
rately excited to demonstrate the'amdunt of braking due to 
the magnets. | 


2. Car No. 87. Magnets operated in conjunction with motors, 


24. Car No. 87. Coasting with motors only (rheostatic brake). 


3. Car No. 87 was here sent to depót to bave wheel brake attach- 
ment refitted. 


4. Car No. 270. Manual operation of track brake. 


5. Brake energised from trolley by special switch on canopy. 
. This affords an accurate idea of the work done on the brake 
‚ a8 distinct from the motors. 


6. High speed stops by brake energised by motors. 
Compared with the adjoining resulte, otbers obtained earlier 
with a wetter rail were as follows :— 


Speed on Amps. per motor Volts per motor Stopping 

application max. observed. max. observed. distance, 
of brake. Kick only. Kick only. ft. 
19:0 70 561 83 
19:5 90 561 74 
19:7 80 . 446 60 
240 80 765 132 


The improvement here shown a8 the test proceeded indicates, as 
was observed at the time, that the blocks had scraped the rail clean. 
This did not happen to the same extent on the present trial as the 
deposit was dry and affected the braking in a similar manner to 
what might be expected if rail was slightly blackleaded. 


7. Car No. 270. Coast down hill with brake energised by 
motors, and note current required. 


8. Car No. 270. Make high speed stops on rheostatic brake, that 


is, motors only. (Brake disconnected.) 


9. Car No. 270. Coast down on motors. 


on the rails, instead of on a wheel as hitherto. An experi- 
mental brake was constructed on this principle in the early 
part of the year, and the results obtained exceeded all 
expectations. It was found :— 

1. That the brake was practically non-skidding, and that 
any momentary stoppage of the wheels, equivalent to, per- 
haps, one revolution of the latter, could only be caused by 
putting the controller right round instead of passing from 
notch to notch. Further, the skidding in no way affected 
the stop, as the residual magnetism was sufficient to keep the 
brake in operation for the fraction of time before the car 
stopped. In attempting to make the wheels skid when 
going at high speed on a heavy grade, they could not be 
made to do more than stop momentarily before commencing 


RESULT. 


With magnets excited with 42°5 amperes each, car accelerated. 
Initial speed before application of magnets 5 to 6 miles per 
hour. Car was stopped by wheel brake in addition to 
magnets on lesser gradient (1 in 16 43). 


Coasting the above gradient at 3 to 4 miles per hour, each motor 
generated 28 amperes at 166 volte. ? 


Speed 3 to 4 miles per hour. 


Amperes per motor 40. Volte per 
motor 204. 


Coasted down at speeds up to 10°3 miles per hour and stopped 
when desired. 


Speed, . p. H. Amps. per magnet. Stopping distance. 
11°4 39 104 ft. 
150 39 229 ft. 


It is interesting to note that at an earlier trial when the brake was 
under inspection, the results were as below:— ` 


17:9 374 137 ft. 
18 373 126 ft. 
The rails were then wet and rather greasy, which enabled better 


stops to be made than when the rail has a coating of nearly 
dry, black deposit. 


Speed on * Amps. per motor Volts per motor Rtopping 

application max. observed. IDAX. observed. distance. 
of brake. Kick only. Kick only. ft. 
19:3 84 700 109 
17:8 90 663 64 
21:6 102 803 115 
25:4 110 | 668 198 


Up to this point the car had 18 passengers on board; 12 now 
alighted to observe the stops from the road. 


23:6 90 829 152 
27˙0 94 893 246 
26:3 84 { 918 231 


It was noticed that the tachometer belt was slipping, and a more 
correct estimate of the speed in the last two cases would be 30 miles 
per hour.* 


Speed, M.r.H. Amperes per motor. Max. volte per motor. 
10 (estimated) 6 (fairly steady) 153 
5 ii 3 to 6 generally 120 


maximum 8. 


On 1 in 10 2 to 13 grade, lower part of hill. 
224. Iu spite of careful operation of controller, wheels 
skidded almost continually for approximately 
150 yards until bottom of hill was reached. 
19°0 Same result as recorded above. 


See result of same test on car No. 87 (No. 2). 


$ 


more than the driver would have to exert on the ordinary 
wheel brake, the increased pressure to obtain 200 lb. drag 
on the track block being due to the steel shoes having a less 
friction coefficient as compared with the cast-iron shoes 
acting on the periphery of the wheels. Now assume that there 
is a ratio of leverage on each auxiliary block of 4 to 1, total 
8 to 1 per side of car. This will give a downward pressure 
of 1,600 Ib. per side of car on the auxiliary blocks without 
any further exertion by the driver and without reducing the 
drag of the main track block which his effort has already pro- 
duced. To put it in another way, thesame braking force can be 
exerted on в track brake constructed in this manner with 
about two-thirds (or less, if the ratio of leverage between 
main and auxiliary blocks is higher) the effort on the 
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part of the driver required for the application of the 
ordinary wheel brake. 

Other points which commend themselves are that in 
making a severe emergency stop the downward thrust at the 
leading end of the car is taken by the brake instead of the 
axle; and there is no wear on tires due to braking on the 
periphery of the wheel. The design as it now stands com- 
prises few parts, and the adjustment of the brake is 
simple, and can be done on the solid” as well as when the 
car is over a pit. 

The possession of a manually operated track brake having 
the characteristics outlined in (3) above, points to the fact 
that the wheel brakes may be dispensed with, as their use in 
case of emergency is more likely to cause trouble than not, 
in case of runaways (as experiments have shown) on 
steep grades it is scarcely possible to stop at all with this 
brake. Again, in runaway conditions a driver should never 

have at his hand a means of rendering more powerful brakes 

inoperative, which may easily be done in the excitement of 
the moment by the application of the wheel brake in addition 
to the electro-magnetic brake. It follows that by the 
removal of brakes which act on the periphery of the wheels, 
the remaining methods of braking are easily arranged so that 
they cannot neutralise each other if all are operated simul- 
taneously. On the other hand, they help each other up to 
the limit of the full braking force possible. Regarding the 
most prominent fault in electro-magnetic braking, namely, 
failure to build up, the use of the electro-magnetic brake for 
‘service work ensures the contacts being always clean and 
the risk of failure practically negligible, but to overcome 
the possibility of failure a switch is provided on the canopy 
which, on being closed, connects the trolley line to the magnets. 
In the event of failure of the line current or of the trolley 
coming off, recourse must be had to the manual operation 
of the track brake. Experiments have shown that, at 
high speeds (on many occasions 28 to 30 miles per hour), 
the trolley has never once left the wire. and it is 
therefore reasonable to say that the manual brake 
wonld be fully applied, long before 30 miles per hour 
was reacbed. The brake has been inspected on behalf of the 
Board of Trade by Major Pringle, and as a result of the trials 
which were carried out in his presence, permission has been 
granted to put three cars fitted with this brake in service. 
The first of these cars, No. 270, was on trial on Monday. 

The behaviour of the new brake is not greatly affected by 
& greasy rail; the action of the leading block appears to 
scrape the rail clean for the magnet and the rear block. The 
large wearing surface of the brake shoes, over 3 ft. per side 


of car, will reduce the heating of the blocks and, of 


course, the frequency of adjustment and renewal owing 


to wear. 


To sum up, the systen of braking under notice includes 
three distinct brakes, two of which may be applied instan- 
staneously, and no one of which renders the others inoperative 
or reduces the braking effect if simultaneously applied. 
These systems are (1) the electro-magnetic track brake, 
operated in conjunction with the motors. Suitable for all 
purposes, service, emergency and coasting ; (2) the electro- 
magnetic brake operated from the trolley line—a powerful 
emergency brake; (3) & manually applied track brake 
suitable for service and coasting, and in the event of failure 
of both (1) and (2) a better reserve brake in case of runaway 
than the existing wheel brakes. 

The tests, which are tabulated on p. 900, were of a 
comprehensive character, and were carried out on a steep 
hill, one of the worst in the district, lying between Bramley 


and Rodley. The weather was cold and the rails slightly 


greasy, being covered with a thin film of black mud. 

Two cars were used in the tests, Cars No. 87 and 282, 
and these were provided with suitable instruments for 
obtaining both the power absorbed and speeds attained. 

All the tests were made on grades of 1 in 8:4 to 1 in 9:6, 
unless otherwise specified. No sand was used on any of the 
stops. 

pe endeavour to make stops by reversing the motors, on 
а previous occasion, failed. А test carried out at the sug- 
gestion of the Board of Trade with a car loaded with 3 tons 
of iron afforded au indication оѓ the retarding force required 
on в grade of this kind (1 іп 8:4). If the cur was allowed 
to.gain. an initial speed of about 5 м.р.н., and the first 


notch of controller (power sidé) applied (motors reversed) 
the car continued to run forward. On the application of 
the second notch, the car gradually came to a stop and 
remained stationary. On the application' of the third notch, 
the car commenced to move slowly back. Any attempt to 
make a stop resulted in the wheels slipping and revolving 
in a reverse direction. 

In conclusion, it must be noted that the new brake automati- 
cally limits the current in the motors, as the weight on the 
auxiliary brake-blocks relieves the wheels. The greatest 
amount of weight which can be so taken is the weight of the 


, car body above the axle boxes ; and the weight of the motors, 


wheels, &c. (about 4} tons), is always left on the wheels, but 
is insufficient to cause enough rotation to generate the high 
currents obtained on other forms of magnetic brakes. 

The thanks of all tramway men are due to Mr. Hamilton 
and his staff, not only for bringing prominently forward a 
brake with many interesting features, but also for placing on 


record the practical results of these tests and supplying the 


information embodied in this article. 


NOTES. 


Legal.—Correction.— We have pleasure in inserting the 
following letter, received from Mr. Henry F. Joel, too late for 


publication in this week's ‘Correspondence ” : 


“In your abridged notice of the action between Harman v. The 
Bhoreditch Borough Council in last week's issue, whilst you have 
given a correct account of the essence of my evidence in the first 
part of the case, your account of my evidence when I was recalled is 
not correct. І was not the maker of the electric motor which was 
found to bave caused a fire at Mr. Harman’s, This motor was sup- 
plied by the Sloan Electric Co. as a temporary motor, whilst they 
were re-winding the motor supplied by Henry F. Joel & Co., which 
had worked quite satisfactorily for three years previously. The 
motor, supplied by my firm, was an iron-clad motor, and also 
encased outside, necessary precautions which were not taken in the 
temporary motor supplied by the Sloan Co. | 

" My evidence, on being recalled, was simply to speak of the 
motor starting switch, and to give my opinion that tbe overload 
release, which was tied back by the Council's man during the 
use of the temporary motor, was dangerous, and the current 


. exceeded the safe limit for which this switch was designed to pro- 


tect the motor. 


* Will you kindly give this publication in your next issue, as the | 


first part of my evidence would appear to be quite different and 
clesh with the second part, and I wish particularly to repudiate 
being the maker of the motor, which was found to have caused 
the fire." 


Cricket Club Dinner.—The third annual dinner and 
concert of the Kensington and Knightsbridge Electric Lighting 
Co.’s Cricket Club was held at Addison Hall, Addison Road, W., on 
Saturday, November 16th, and was a complete success. During 
the progress of the concert, the Chairman, who is also t^e сарап 
of the club, proposed the toast of the K. and K. E. L. Соз C. C.,“ 
and, in a short speech, reviewed the work of the club during the 
season. At the commencement they decided to join the Electric 
Ligbt Cricket League. They intended having & good try to get 
the Cup mext season. Ав it was, they finished second equal to the 
Bt. Pancras Club, the St. James being the winners. The toast 
of The Club," was replied to by the vice-chairman, Mr. A. France 
(vice-captain). During the evening the prizes offered by the 
president of the club, Mr. Н. W. Miller, and vice-president, 
Mr. R. S. Erskine, for the best batting and bowling in the two 
teams run by the club, were presented to the winners. 


Electric Coal-Cutters in Australia.—The Hebburn 
miners (N. S. W.) (who demand that either the use of safety lamp 
shall be discarded, or the use of electric coal-cutters shall. 
discontinued, on the grounds that if there is no danger from 
“ sparking there is no need for safety lamps, and conversely if 
safety lamps are insisted upon there must be some danger from 
breaking cables), wrote some time ago asking the Minister for Mines 
to guarantee their safety if they resumed work with the machines. 
Accordiny to the Australian Mining Standard, the Under-Secretary 
of the department has replied that it is obvious that he cannot give 
the guarantee asked for, but “every precaution possible will be 
taken by the inspectors of mines to see that the lives of the miners 
are not endangered by the use of the coal-cutting machines.” The 


men hold that this is tantamount to agreeing that some danger may 


exist, and are therefore remaining out. 


Dublin and Central Ireland Power Scheme.—In 
the coming Session of Parliament the above scheme will receive 
attention. In the promoters' notice of application which appeared 
in the Leinster Leader, on November 16tb, it is stated that it is pro- 
posed to incorporate a company with power to establish generating 
atations and works and supply electricity in parts of the county of 
Dublin and the county of Kildare, King's county and Queen's 
county respectively. RN B r 
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About an Australian Installation.—According to 
advices received by the last Australian mail, charges of extra- 
vagance and corruption with respect to the electric lighting of 

ublic buildings are not confined to this country. In the Legis- 

tive Assembly at Perth, Mr. H. Brown moved the adjournment 
of the House to call attention to the contract for £14,500 entered 
into for the electric lighting of the Claremont Asylum. He said 
that the Government electrician was absent at the time the work 
was decided upon, and Mr. Jolly, a relative of the then Minister of 
Works, was appointed to prepare plans at 24 per cent., and was 
afterwards appointed supervisor at 23 per cent. An employé of 
Messrs, Noyes Bros. was appointed as another supervisor at £200 a 
year, which seemed extravagant when the Government electrioian 
was capable of supervising the work. Would the Minister of 
Works assure the House that neither Messrs, Noyes Bros. nor Mr, 
Jolly had any interest in the contract for the plant? The contract 
estimate was originally £6,000; then it was raised to £9,000; and 
next to £14,500. The Claremont Municipality offered energy at 
4d. per unit, but the Government considered this excessive. There 
was now, however, plant valued at £30,000 lying idle at the 
Pe th railway station, because the Government found it cheaper to 
take a supply from the Council for the lighting of that railway station 
and the same applied to the Fremantle railway station. Mr. 
Brown, in conclusion, asked for the appointment of a Select Com- 
mittee. We understand that the Colonial Treasurer, in reply, said 
that no provision was made in the plans for electric light, because 
the Government electrician at that time was in England, and no 
qualified Government electrician was available. The Inspector- 
General for the Insane recommended to the chief architect that 
Messrs. Noyes Bros. be appointed consulting engineers on а 
percentage basis, and it was admitted that his son-in-law happened 
to be manager of the firm. Such work could not be thrown open, 
as a smaller firm might secure the contract, which would auffer in 
point of efficiency. He did not think the work would be done as 
expeditiously if done departmentally. Negotiations were opened 
with the Claremont Municipality for the supply of current, but as 
the Council would not guarantee that the current would always be 
available, the Inspector-General for the Insane insisted that the 
asylum should have ite own plant. The Council would only supply 
energy'at 34d. per unit for a minimum of 6,000 units per month, 
which worked out at £1,050 per annum, and the Department would 
have to maintain an engineer. The work in the asylum was of a 
special character, as lights had to be let into the walls at a cost of 
four times that of the ordinary lights. The switches cost four times 


‘the ordinary amount, the wires were quadrupled, and armoured | 


cables had to be laid underground. The telephones were marvels 
of ingenuity, and tell-tale clocks and fire alarms were on the same 
principle and were operated from underground cables and worked by 
master keys. Mr. Brown: Won't the whole place be torn to pieces to 
fit this +ystem ? The Treasurer: No. Thesvstem was operated from 
the house of the Inspector-General half a mile away. He proceeded 
to say tht the insinuation that there was corruption was one he felt 
keenly, avd went on to point out that Messrs. Noyes Bros.’ com- 
mission was only £700, and that they would be three years on the 
work. Answering з question as to the commission which Messrs. 
Noyes Bros. drew from the plant supplied, the Treasurer said that 
the firm hed not supplied any plant up to the present. Tenders 
for the supply of plant had been called by the Public Works 
Department, aud distributed amongst four or five firms, During 
the oourse of the debate the Minister for Works stated that he had 
appointed Messrs. Noyes Bros.to supervise the erection of the 
plant after the plans were prepared. He could assure the House 
that the firm had not derived 14. from the transaction as 
English manufacturers’ agents. Members spoke of extravag- 
, ance, but did not seem to realise the size of the Asylum, which 
contained 620 rooms, and that the scheme provided for light- 
ing the whole of these as well as the yards and corridora. The 
cost of the plant outside of the wiring, compared very favourably 
with any other installation. Since the Government had decided to 
put in generative plant, the Perth Gas Co. had offered tô supply at 
24d. per unit, less 10 per cent. discount. Had the Claremont 
Council made an offer approximately near that figure it might have 
been accepted. Mr. Johason (late Minister of Works) said he had 
been very much surprised to hear that no provision had been made 
in the plans for lighting, especially as the architectural branch of 
the Public Works Department, had previously been censured for not 
making provision for the lighting of the Supreme Court. In his 
opinion, the Minister was not to be held responsible, because he 
could not be expected to look into such details, but the matter 
certainly reflected diecredit on the architectural branch. In the 
result the motion was withdrawn. 


Institution and Lecture Notes.—LivERPOOL AND 
DrsTRICT ELECTRICAL ASSOCIATION.— On Tuesday, 19th inst, at a 
meeting of this Association, tbe subject of Commutation of 
Direct-Uurrent Machines" was further considered, and some very 
interesting remarks were contributed by Mr. J. J. Richardson (vice- 
president), illustrated by sketches. On Saturday, November 23rd, 
by kind permission of the Canadian Pacific Railway, the members 
paid a visit to the ss. Empress of Britain in the Sandon Dock. 

FiNSBURY TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION.— 
We are informed that the success which attended the dinner held 
in December last bas encouraged the Council to make arrange- 
ments for a second annual dinner, which will take place on 
Wednesday, December 11th, at the Criterion Restaurant, Piccadilly 
Circus, W., when the chair will be taken by Mr. C. G. Redfern, 
F. C. I. P. A., &c., president of the Association. Any old students 
(day or evening) should communicate with one of the following :— 
Mr. 5, E. Gritton (mechanical), Talfourd Cottage, Reigate, Surrey ; 


Mr. Ernest W. Moss (electrical), 20, Huddleston Road, Tufnell 
Park, London, N.; Mr. Francis Н. Carr (chemical), Kelvin,” 
Church Avenue, Sidcup, Kent. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—On November 20th 
Colonel Crompton delivered his presidential address to this Society 
on the development of the automobile and the automobile industry. 

ASSOCIATION OF  ÉNGINEERS-IN-CHABGE.—4A visit has been 
arranged for Tuesday next, December 3rd, to the engineering works 
and carbon factory at Witton of the General Electric Co., Ltd. It 
is proposed to reserve special saloon accommodation in the 9.5 a.m. 
train from Euston. Luncheon will be served at the Grand Hotel, 
Birmingham, at 12.30, and the party will drive by brakes to 
Witton, arriving at 2.15. The return train to London will 
leave at 7.30 or 8 o'clock. Members should communicate with Mr. 
Henry Oapsey, the hon. secretary, 112, Melbourne Grove, East 
Dulwich, 8.E., at once. 


An Electric Kitchen.—At an altitude of 8,161 metres 
above the sea level in the Jungfrau district, by the Mer-de-glace, 
an interesting electrical kitchen is in daily use. It contains a large 
oven with four compartments, two of which are 12 in. wide and 
two others 84 in. wide; a soup kettle to hold 95 pinte, and two 
vegetable boilers to hold 37 pints each. These pieces of apparatus 
are all fitted with regulators, and are attached by plugs to the 
distribution board; there is also a large hot table on which the 
piates are warmed, a special potato cooker and a large cafétiére. 
The transformer attached to the high-pressure line is of 60 xw. 
capacity, and reduces the supply to 125 volte. When the kitchen 
ів in full operation the demaud averages about 30 KW., and it is 
capable of preparing for about 120 persous. At this great altitude 
the use of electrical energy for cooking purposes presente enormous 
advantages, avoiding the difficulties, and at times uucertainty, of 
transporting fuel, and further avoidiog the contamination of the 
mountain air with emoke. 


Electro-Chemical Notes.—THE DEPOSITION OF ZINC. 
—The electrolytic deposition of sinc offers great difficulties due to 
its tendency to form a spongy deposit. For this reason the intro- 
duction of a technical process depending on the electric deposition 
of this metal has made little or no progress. In almost every 
case the first coat of metal is formed in an adherent state, which 
soon begins to assume inequalities, and finally crystalline trees or 
porous spongy masses. This result has been set down to many 
causes, and is still a source of mystery. In the present com- 
munication, R. Goldschmidt has undertaken a series of experiments 
in order to overcome this undesirable property, and has succeeded 
in a remarkable manner (Revue d Flectrochimie et d' Electrometallurgie, 
Vol. I, No. 9). The electrolyte used consisted of hydroflaosilicic 
acid, of a density of 20° Baumé, exactly neutralised with zinc 
carbonate. With stationary electrodes it was tound to be quite 
impossible to produce a perfectly uniform coat. On varying the 
conditions, such ss current density, strength of electrolyte, &c., 
small variations were obtained in the appearance of the deposit, 
but in no case could the spongy character of the metal be overcome. 
Farther, with a rotating cathode only a slight improvement was 
obtained even at a speed of over 2,000 RP.m. Finally, very fine 
sand was added to the bath with a view to smoothing each coat of 
metal as it was formed. This was successfal, and it was found that 
the metal was in all cases perfectly smooth and bright throughout, 
and did not change after а tun extending over several hours. Tue 
deposit was equally good on varying the conditions of the experi- 
ment отег а wide range. In each case anodes of pure zinc were 
employed. 

AN ELECTROLYTIC TRAWSFORMEBR.—The electrolytic transformer 
"de Faria” depends for its action on the well-known property of 
aluminium of forming a thin coat of some substance of nigh resist- 
ance when employed asthe anode. For this reason an alternating 
current, when passed through a cell containing electrodes of lead 
and aluminium, becomes rectified. This method, in spite of its 
great simplicity, fails after being in use for some time, due chiefly 
to polarisation and over-heating. To overcome these, the system 
"de Faria" was introduced. The rectifier itself consists of an 
inner electrode surrounded by an outer cylindrical one, the whole 
being contained in a larger vessel. The outer electrode is pierced 
at the top and bottom to allow the free circulation of the electro- 
lyte. When in use the hot liquid at the electrodes rises, and 
allows the cold electrolyte to take its place at the bottom. In this 
manner an automatic circulation is started, which keeps the mass of 
electrolyte cool, and prevents loss of efficiency due to over-heating 
and polarisation. Four such cells as this form one unit, and these 
are coupled two in series and two in parallel. Each unit is capable 
of rectifying currents up to a pressure of 150 volts, and can be 
applied to all types of alternating currents. R. E. F., Vol. I, №. 9. 

ELECTRIC SwELTING OF STEEL IN GERMANY.—At the beginning 
of last July the 1,500-kilogramme Héroult electric furnace employed 
at Lindenberg's steel works, in Remscheid, turned out its 2,000th 
charge. The furnace has been at work continuously since March, 
1906, treating a charge previously melted in a Siemens-Martin 
metallurgical furnace. The dolomite bed of the Héroult furnace 
was repaired after every charge, but in other respects the furnace 
has lasted well, requiring only a new cover made of silicious 
material once every three to seven weeks. 

BEHAVIOUR OF CALCIUM OYANAMIDE ON STORAGE.—À statement 
was made some little time ago by a writer in the Chemiker Zedkury 
to the effect that calcium cyanamide deteriorated on storage. One 
particular sample, which originally contained 19 per cent., gave only 
17:4 per cent. of nitrogen when examined after being kept in 
some time. Hence consumers were advised to use the substance 38 
soon after delivery as convenient. In a subsequent issue of the 
same journal a reply to this assertion was published by Dr. 


a ————— aN aT) 


Vol. 61, No, 1,566, Novawaza 20, 1007) THE ELECTRICAL REVIEW. : 


008 


Riecke on behalf of the makers of that particular variety of calolam 
cyanamide which is known in Germany as Kalkstickstoff.“ Dr. 
Riecke stated that the substance did not suffer any appreciable loss 
of nitrogen when stored, experiments lasting a year or more having 
shown it to be quite permanent. On the other hand, calcium cyana- 
mide was apt to absorb moisture and carbon dioxide from the atmo- 
sphere, which naturally increased the weight of the material, and 
therefore caused the proportion of nitrogen in it to appear smaller 
than at first. 


Football.— We are informed that the G. E. C. football 
team placed another victory to their credit on Saturday last, when 
they defeated Southwark Cathedral—1-0—at New Eltham. The 
Generals pressed from start to finish, and it was only a superb 
display of goal-keeping by the Cathedral’s custodian which pre- 

vented the score from assuming much greater proportions. 


Instructions done into English.—A correspondent 
sends us the following extract from some instructions that were sent 
out with a small motor, which, the makers state, must be carefully 
complied with: When setting the motors in work the following 
must be noted :—The axle of the anchor must be carefully oiled in 
its supports with the best machine oil. Only the collector rolls on 
which the spring contact brushes grind, must be kept entirely free 
from oil. Care must be taken to see that the spring contact brushes 
do not get bent." 


The Chamberlain Fall in British Guiana.—It is 
stated that Dr. Carl Bovallius, the managing director of the New 
Essequibo Exploration Co., bas discovered on an affluent of 
the River Ireng, close to the Brazilian boundary, a waterfall 
ae Niagara in height. It is proposed to call it the Chamberlain 

all. 


Utilisation of Ends of Arc Lamp Carbons.—A 
recent number of the Elettricista, of Rome, states that short ends of 
arc lamp carbons, after being trimmed to flat ends, can be satis- 
factorily joined into long lengths with a paste made of silicate of 
potassium and carbon dust. Carbons so joined together work as 
well as new ones, either with continuous or alternating currents. 
They offer a sligbtly higher resistance, but burn with equal steadi- 
ness, and if broken it is a matter of luck whether the fractare 
occurs at a joint or in the solid part. The process has been success- 
fully applied to furnace electrodes having diameters of 80 to 
100 mm., as employed at Stassano. An article on this subject was 
published in our issue of August 17th, 1906. 


Late Legal.—BRowN's PATENT CasE.—The case of 
Brown's Patent, which was heard some time ago, came before Mr. 
Justice Swinfen Eady in tbe Chancery Division of the High Court 
on Wednesday, on an adjourned summons, 

Mr. Bousfield, K.C., appearing for the respondents, said it was 
an application by them to have the taxation of costs reviewed. 
One of the points had reference to the allowance to expert wit- 
nesses, Prof. Perry aod Mr. Boys, who were called as witnesses 
on behalf of the respondents. The taxing master had allowed 
these witnesses ten guineas each for their attendance ín court and 
five guineas a day of six hours spent in qualifying or preparing 
themselves for the case. He thought the allowance of five guineas 
a day was too little, as the rule was to allow ten guineas in such 
matters, unless there was some reason for departing from it. The 
action had reference to scientific investigations of great difBculty, 
and the principal people to whom one could go in such matters 
were very limited in number. Prof. Perry and Mr. Boys were 
gentlemen of the very first rank in this department of science. 
Counsel also complained tbat the taxing master had disallowed fees 
of two guineas to witnesses who were not called, These witnesses 
were necessary as practical men, and although they were not called, 
the respondents had come armed at every point to meet the plaintiffs’ 
case, 

Mr. Eve, K.C., appeared for the plaintiffs, and objected to 
reviewing the master's taxation. 

His Lordship, in giving judgment, said the master had allowed 
for three independent expert witnesses, and he bad made allowance 
for their qualifying and attendance. In addition to that, he had 
allowed with respect of the attendance of two witnesses for the 
respondents. He had allowed Prof. Perry £210, and Mr. Boys 
£150 for qualifying and attendance. He saw no grouud for 
differing from the conclusion the master had atrived at. Hoe could 
Dot see his way to accede to the petition, and it must, therefore, be 
dismissed with costs. 


Electric Supply Football League.—We learn that 
8 capital game was witnessed between the L.C.C.T. Power Station 
and St. James's Electric in this League last Saturday. The result 
was a draw of 2 goals each. 
. Metropolitan Electric meet St. James's Electric at Acton Lane 
in the same competition, and another good game should be the 
result. Supporters of both teams are expected to be present in full 
force. The Fick-off is timed for 2.30 p.m. 


* Appointment Vacant.—Head of the Department of 
Physica for the South-Western Polytechnic (£260). 


OUR PERSONAL COLUMN. 


Central Station Officials.—The Worksop U.D.C. has 
appointed Mr. H. HALL, of Falkirk, as shift engineer at the 
electricity works. 

The Hoylake and West Kirby U.D.C. has increased the salary of 
Мв. C. J. Turner, electrical engineer, from £200 to £220 per 
annum, as from April 1st next. 

Mr. BLAKE, mains assistant to the West Ham undertaking, 
having obtained an appointment under the Richmond Supply Co., 
Mz. P. Нлвріха has been appointed to the vacancy. 


Tramway Officials.—We are informed that Mr. F. 
SPENCER, tramways manager at Halifax, and Mn. C. H. 
SPENCER, rolling stock superintendent, have resigned their 
positions. | 

Мв. THOMAS WILEKINSON, who has acted for the past eight years 
as assistant to Mr. Bell, city electrical engincer at Aberdeen, in 
charge of the car repair and overhead equipment of the Corpora- 
tion tramway undertaking, has secured an appointment as outside 
superintending engincer with a large contracting firm in the south. . 


General.—The staff of the Salford Electricity Depart- 
ment have presented a travelling clock aud an illuminated address 
to MR. W. Норавон, J.P., on his retirement from the Borough 
Council and from the chairmanship of the Electricity Committee. 

It ів announced in the Times that the Executive Committee 
of the National Physical Laboratory has appointed Mr. G. W. 
WALEER, M.A., official assistant to the Professor of Natural Philo- 
sophy in the University of Glasgow, as superintendent of the 
Eskdalemuir Observatory. | 

On Octobsr 22nd the members and friends of the Institute of 
Engineers of the River Plate took advantage of the presence of 8m 
Јони GaAvEY in Buenos Ayres, and gave a dinner in his honour at 
the Club Progreso. Mr. Hubert Henry, the president of the 
Institute, welcomed Sir John as the guest of the evening, and 
among his remarks was one entertaining hopes that sooner or later 
we should have the speechless telephone. Sir John, in replying, 
said that both he and nis wife had arrived there as strangers, but 
they had been received with open arms. He gave reminiscences 
of the advance of the engineering profession since the sixties, 
Among those present were the following :— Messers. Н. Н. Fisher, 
J. K. Forrest, N. E. Davis, J. E. Parker, J. E. Stewart, J. T. 
Cornish, W. B. Bassett-Smith, J. W. Kellswell, Otto Franke, M. 
Rowbotham, Guillermo Puente, Horacio Anasagasti, L. Lepine, 
F. H. Hume, G. Brown, Hubert Henry, G. Nicholson, Bertrand 
Hume, C. E. Gandino, D. H. Nye aud Bernard Horn. 

Мв. F. J. WALKER, secretary of the St. James’ and Pall Mall 
Electric Light Co, hag been elected to a seat on the Council of the 
Chartered Institute of Secretaries. 

Мв. R. Н. Hayne resigned his position as secretary and a 
director of Messrs. F. A. Glover & Co., Ltd., on November 1st, 1907, 
and is no longer connected with the company. 


Obituary.—A newspaper report received from New 
Zealand states that on October 15th Mr. Автнов WILKES, 
electrical engineer to the Auckland Eléctric Tramways Co., Ltd., 
committed suicide by shooting himself. He had only been in the 
Dominion and in the employ of the company for about five months. 
According to the report referred to, the police received a telephone 
message shortly after midnight asking for the despatch of an 
ambulance to the tramway electrical engineer's offices. When they 
arrived there was no reply to their knocking, and entrance had to 
be effected by a window. Deceased is said to have lately suffered 
very severely from influenza. Mr. Wilkes's appointment to assist 
Mr. Walklate, the general manager and engineer, was referred to at 
the last annual meeting of the company (see ELECTRICAL REVIEW, 
May 10th, p. 775). j 


. NEW COMPANIES REGISTERED. 


merchant ; F. A. Н. Walker, 12, Vicarage Road, Frindsbury, Rochester, secre i 
А. E. Hall, Greenai 

. Nichols, Wembley Croft, Wembley, 
r cent. of the shares offered to 
the public. The number of directors is not to be less than three or more than 
seven; the first аге A. J, Boughton, J. M. T. Horne, Н. C. Stewart, Е. A. Н, 
Walker, G. Heath, R. E. Hall and B. J. Nichols; qualification one share 
remuneration as fixed by the company. 
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J. & R. Oldfield, Ltd, (95,745).—This company was registered 
on November 20th, with & capital of £5,000 in £1 shares (1,500 5 per cent. 
cumulative preference), to acquire the business of lamp manufacturers carried 
on at Warwick Street, Birmingham, as * J. & R. Oldfield," to adopt an agree- 
ment with J. Oldtield and R. Oldfield, and to carry on the business of manu- 
facturers of lamps and optical, surgical, photographic, electrical and scientific 
instruments, apparatus, and appliances, glass merchants, Ac. The first sub- 
scribers (each with one share) nre :—J. Oldtield, Warwick Street, Birmingham, 
lamp manufacturer; R. A. Oldfield, Warwick Street, Birmingham, lamp 
manufacturer; P. J. Oldfield, Warwick Street, Birmingham, lamp manu- 
facturer; J. Sheppey, 65, Station Road, Harborne, traveller ; H. W. Hulme, 
280, St. Vincent Street, l,àdywood, Birmingham, cashier; T. D. Neal, 110, 
Edmund Street, Birmingham, chartered accountant: and J. H. Frost, 67, 
Colmore Row, Birmingham, solicitor. No initial public issue. 'T'he number 
of directors is not to be less than two or more than five; the first are J. Old- 
field, R. A. Oldfield, and P. J. Oldfleld ; qualification, £50; remuneration as 
fixed by the company. Registered ottice, 47, Warwick Street, Birmingham. 


Marzi Loud-Speaking Telephone Co., Ltd. (95,699).—This 
company was registered on November 15th, with a capital of £15,000 in £1 
shares, to adopt an agreement with Signor Marzi, and to carry on the business 
of a telephone, telegraph, and electricity supply company in the United 
Kingdom and elsewhere. The first subscribers (each with one share) are:— 
G. B. Marzi, Hotel Previtali, London, electrician; A. D. Foggo, Ferndale, 
Lincoln Road, South Norwood, accountant; F. J. Warner, 11, Queen Victoria 
Street, E.C., secretary; W. Н. Swift, 52, Queen Victoria Street, E. C., mining 
engineer; J. A. Collin, 26, Holmwood Road, Seven Kings, manager; F. de 
Carli, 11, Nassau Street, W., electrician; and G. Bernardi, 3, Mercer Chambers, 
W.C., electrician, No initial public issue, Table A mainly applies. 


Sligo and Arigna Railway and Mining Co., Ltd. (95,780). 
—This company was revistered on November 22nd, with a capital of £10,000 in 
£1 shares, to promote Bills in Parliament authorising the construction and 
working of railways and tramways in Ireland or elsewhere in the United 
Kingdom, and to carry on the business of railway and tramway proprietors, 
carriers of passengers and goods, miners, colliery owners, smelters, Kc. The 
first subscribers ‘each with one share) are :—W. Scott, F. R. I. B. A., 25, Bedford 
Row, W. C., architect; Sir Anthony C. Thornhill, J. P., Shotoner Lodge, Oxford; 
C. T. Bruce, 13, Chapel Street, S.W., gentleman; R. J. Bryce, Dechmont, 
Whetstone, Middlesex, gentleman; J. S. Raworth, M.I.C.E., 2, Queen Anne’s 
Gate, Westminster; F. D. Norman, 4, New Court, Lincoln's Inn, solicitor; 
and Е. K. Freeman, F. S. S., F. (i. S., F. R. C. I., 52, Bedford Row, W. C., land 
agent. No initial public issue. The number of directors is not to be less than 
three or more than seven: the first are to be appointed by the subscribers ; 
qualification, 100 shares; remuneration as fixed by the company. 


Spensers Ltd. (95,713).—This company was registered on 
November 16th, with a capital of £10,000 in £1 shares (6,800 “A” and 
3,700 ~“ В”), to take over the business of electrical and general engineers and 
suppliers of electric light and power carried on by 8. Flower and G. C. Е. 
STV kues, or one of them at Stratford-on-Avon, Warwick, and at Blockley, 
Worcestershire, as Spenser & Co." The subscribers (each with one share) 
are:—S. A. Flower, Stratford-on-Avon, gentleman; Rev. F. Hodgson, 
Clopton, Stratford-on-Avon; C. C. F. Szckacs, Pathlow, Stratford-on-Avon, 
engineer; А. Н. F. Hodgson, Clopton, Stratford-on-Avon, gentleman; R. A. 
Pinsent, 6, Bennetts Hill, Birmingham, solicitor; J. H. Rice, 141, Heathfield 
Road, Handsworth, Birmingham, cashier; and H. C. Pinsent, 6, Bennetts Hill, 
Birmingham, solicitor. No initial public issue. The number of directors is not 
to be less than two or more than five. The first are A. H. F. Hodgson (deemed 
to have been appointed by the Rev. F. H. Hodgson), 8. Flower nnd G. C. F. 
Bzckács. so long as the Rev. F. H. Hodgson holds 3,000 shares, he may appoint 
a director; qualification, 100 shares; remuneration (except managing director) 
as fixed by the company. 


Universal Patents Bureau, Ltd. (95,653).—This company was 
registered on November 12th, with a capital of £1,000 in £1 shares, to carry on 
the business indicated by the title and that of electrical and mechanical engi- 
neers and model makers, &c. The first subscribers (each with one share) are: 
—A.C. Baronio, 20, Copthall Avenue, E.C., code specialist; G. B. Opitz, 20, 
Copthall Avenue, E.C., code expert; Н. Tas, 20, Copthall Avenue, E. C., 
patentee; A. E. Ellen, 20, Copthall Avenue, E.C., patent expert; B. Kuettner, 
Charnwood, New Malden, engineer; B. H. A. Opitz, 57. Heathbourne Road, 
Upper Tooting, S.W., traveller; and W. J. Osborne, 84, Wilson Road, Camber- 
well, S. E., clerk. No initial public issue. The number of directors is not to be 

ess than three or more than seven; the first are A. C. Baronio (chairman), 
G. B. Opitz, A. E. Ellen, B. Kuettner and H. Tas; qualification (except 
lA. C. Baronio and С. B. Opitz) one share. Registaged oftice, 20, Сог thall 
Avenue, E.C. 


OFFIOIAL RETURNS OF ELECTRICAL 
COMPANIES. 


E aan : 

Marten & Jellicoe, Ltd. (electrical and general engineers, Thames 
Ditton) (94,713).—Issue on October 17th of £800 5 per cent. debentures, part of 
series created September 13th, 1907, to secure £10,000, charged on the com- 
pany s property, present and future, including uncalled capital. No trustees. 

viously issued of same series: £1,000. 


D. Santoni & Co. (1906), Ltd. (Electrical Engineers, 
London). (89,277).—£1,950 6 per cent. debentures, created and dated October 
10th, 1907, charged on the company's undertaking and property, present and 
future, including uncalled capital, have been registered. No trustees. 


Kramos, Ltd. (Electrical Engineers, Bath), (82,859).— Issue 
on October 2nd of £300 6 per cent. debentures, part of series created February 
22nd, 1905, to secure £4,000, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. Previously 
ssned of same series: £2,100. 


Nilmelior (England), Ltd. (Accumulator Manufacturers, &c., 
London) (94,441).—Issue on October 24th of £2,600 6 percent. debentures, part 
of series created October 19th, 1907, to secure £38,500, charged on the company’s 
undertaking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 


Turbine Corporation, Ltd. (93,753).—This company's annual 
return, made up to September 26th, has been filed; 117,007 shares have been 
taken up out of a nominal capital of £150,000 in £1 shares; £7 has been 
received, and £117,000 is considered as paid. Mortgages and charges: Nil. 


Tramway Supplies, Ltd. (93,698).— This company's annual 
return was filed on September llth, when 3,807 shares had been taken up out of 
а nominal capital of £10,000 in £1 shares; £807 has been received, and £38,000 is 
considered as paid. Mortgages and charges: Nil. 


Cooper & Clegg, Ltd. (93,658).—This company's annual return, 
made up to September 21st, has been filed ; 507 shares have been taken up out 
of а nominal capital of £2,000 in £1 shares; £357 has been received, and £150 is 
considered as paid. Mortgages and charges: Nil. 


Vaughan & Son, Lid. (61,526).—This company’s annual 
return was filed on October 17th, when 3,641 preference, and 20,689 ordinary 
shares had been taken up out of & nominal capital of £50,000 in 20,000 
preference, and 30,000 ordinary shares of £1 each. £1 per share bas been 
called up, resulting in the receipt of £24,330. Mortgages and charges: £5,000. 


Yale Electric Power Co., Ltd. (60,493).—This company’s 
annual return was filed on October 12th, when 668 shares had been taken up 
out of a nominal capital of 420.000 in £25 shares. 225 per share has been 
called up on 600, resulting in the receipt of £14,965. £35 remains in arrears. 
41, 700 is considered as paid on 68 shares, Mortgages and charges: Nil. 


Direct West India Cable Co., Ltd. (53,956).— This company's 
annual return was filed on October 3rd, when 12,000 shares had been taken up 
out of a nominal capital of £120,000 in 24,000 shares of 26 each. £2 10e. per 
share has been called up, resulting in the receipt of £80,000. Mortgages and 
charges: £57,000. 


Ernest Scott & Mountain, Ltd. (32, 760).— This company’s 
annual return was filed on October 21st, when 97,790 ordinary and 29,800 pre- 
ferred ordinary shares had been taken up out of a nominal capital of £150,000 in 
100,000 ordinary and 50,000 preferred ordinary shares of £leach. #1 per share 
has been called up on 75,790 ordinary and 29,800 preferred ordinary, resulting in 
the receipt of £105,590. £22,000 is considered as paid on 22,000 ordinary. A 
further £1 10». has been paid on one forfeited share. Mortgages and charges: 
£39,000 first mortgage debenture stock, and £16,100 second debentures. 


British Thomson-Houston Co., Ltd. (47,982).—This com- 
pany’s annual return was filed on October 25th, when the entire capital of 
£800,000 in 40,000 ordinary and 40,000 4 per cent. cumulative preference shares of 
£10 each, had been taken up. 410 per share has been called up on 32,631 
ordinary and 40,000 preference, resulting in the receipt of £725,310. 271,690 is 
considered as paid on 7,469 ordinary. Mortgages and charges : £212,000. 


Dick, Kerr & Co., Ltd. (63,407).— This company’s annual 
return was filed on October 14th, when 805,000 preference and 260,000 ordinary 
shares had been taken up out of & nominal capital of £650,000 in 850,000 pre- 

erence and 300,000 ordinary shares of £1 each. 4265, 000 has been received, and 
£300,000 is considered as paid. Mortgages and charges: £276,880. 


Leyland and Birmingham Rubber Co., Ltd. (57,410).— 
This company's annual return, made up to August 23rd, was filed on November 
Ist. 268,257 shares have been taken up out of a nominal capital of £900,000 in 
£lshares. £7 has been received, and £268,250 is considered as paid. Mort- 
gages and charges: Nil. 


Houghton-le-Spring and District Electric Lighting Co. 
Ltd. (83,784).—This company's annual return, made up to December Bist, 1 
was filed on October 30th, 1907. The entire capital of £15,000 in £1 shares has 
been taken up. £14,996 bas been received, leaving £4 in arrears. Mortgages 
and charges: Nil. 


Ackroyd & Best, Ltd. (safety lamp manufacturers, Morley). 
—Issue on October 17th of £2,250 10 per cent. debentures, part of series created 
March 3rd, 1904, to secure £15,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital. Trustees: C. T. 
Naylor, Dean House, Kilineston, Hants; and J. P. Humble, Heaton Lodge, 
Wortley, Leeds. Previously issued of same series: £7,400. 


OITY NOTES. 


Underground Electric Railways Co. of London. 


Messrs. Speyer and the directors of this company have in course 
of preparation a plan for the extension and conversion of the 
5 per cent. profit sharing secured notes falling due at June next, 
апа for the provision of further moneys to meet the company’s 
requirements. The various Speyer groups have, according to a 
circular now issued by the directors, arranged meantime, and pend- 
ing the publication of the above plan, to purchase at their face 
value the coupons falling due on December 1st, 1907. The full 
circulars will be found in yesterday's Financial Times, 


Castner-Kellner Alkali Co., Ltd. 


Тнк Rr. Нон. G. W. BALFOUR presided on 21st inst. at the 
meeting of this company, held at Cannon Street Hotel. In moving 
the adoption of the report, he said that they had had a year of 
unexampled prosperity in the company's history, the net profit 
having been six figures for the first time—£116,754. After placing 
£30,000 to depreciation reserve, £15,910 to writing off plant and 
machinery account, £7,500 to writing off suspense account, and 
£36,000 in payment of a dividend for the six months ended 
September, £14.420 was carried forward. In regard to the 
amount written off plant and machinery, this represented loss on 
the realisation of old plant which was not now required. Perhaps 
they might ask how it came about that that old plant was no longer 
required. It was not because the plant in question had become 
useless or worn out or valueless; it was simply because, with the 
progress of invention, they had been enabled to replace that plant 
by other plant which would do the same work at very considerably 
less cost. Of course, changes of that kind could not be made with- 
out considerable apparent loss of capital, but in these days an 
industrial enterprise in which the managers were not prepared to 
incur losses of that description, was sure to go to the wall. The 
courage to scrap old plant was perhaps of all qualities required in 
the management of an industrial company the most essential and 
necessary. In this particular case their directors had no doubt 
whatever that the course adopted had been a wise one. Passing to 


the £7,500 to be written off suspense account, that account 


was in reality an experimental account. Experiments were some- 
times fruitful and sometimes unfmitful, bat they were always 
costly ; but there again, a company like this which was not prepared 
to spend money in experiments was likely to be left behind in the 
race. The particular experiments in regard to which they proposed 
that this £7,500 be written off, had not indeed, been value- 
less, but they had not been as fruitful as they had hoped, 
and therefore they had thought it safer to regard this money 
as lost and write it off, and thus be quit of the matter for the fature. 
If the sums they proposed to write off were added to the amount 
to be placed to depreciation reserve, they would reach a total of 
between £53,000 and £54,000, which was about the equivalent 
that they would suggest should be distributed to the shareholders 
for the 12 months as dividend. Of that £54,000, the sum of £18,000 
has already been distributed as interim dividend, and there remained 
a sum of £36,000 to be added to that, which would make a total 
dividend of 12 per cent. for the year. The total amount of interest 
payable on the debentures for the year would be covered by the 
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amount of £14,000 odd that they proposed to carry over, and the 
net profits earned by the company for the past year would thus 
cover the whole of the debenture interest 12 times over. There had 
been exceptional activity of trade during the past 12 months—an 
activity which he feared was showing some signs of abatement. By 
way of caution, he urged the shareholders not to regard the 12 per 
cent. which they were able to pay on the present occasion as 
necessarily the standard of future distributions of dividend, or 
take it for granted that the high-water mark of prosperity that they 
had reached was one they would be able to retain in coming years 
also. 


The Berlin Electricity Works. 


Tae report for 1906-7 of the Berliner Elektrizitäts Werke, which 
company has a monopoly of electric lighting in the German capital, 
characterises as the most important event of the year, the new 
regulation of the agreement, or the conclusion of & supplementary 
agreement, with the municipal authorities. The directors state, 
in fact, that the new agreement removes the limits set upon the 
capacity of the company's sources of energy, whilst, at the same 
time, it places upon the company the obligation to maintain the 
supply of current in harmony with the increasing consumption of 
current by the extension of the existing works or the erection of 
new stations. The year was financially more satisfactory than the 
preceding twelve months, notwithstanding that the company was 
compelled for some time to decline to accept new customers until 
the negotiations with the municipal authorities were concluded, 
an event which took place in February, 1907. А few extracts from 
the accounts are given below for the past two years :— 


1906-7. 1905-6. 


Ordinary share capital ... . . £2,075,000 41,575,000 
Preference shares, 44 per cent. ... 500,000 == 
E шз о. 1,980,000 


Obligation debt 1,968, 500 
Gross profits эл ids 652,139 570,918 
Administrative expenses... 60,112 51,638 
Taxes ii d ve | 13,920 11,792 
Tax of 10 per cent. paid to muni- 

cipal council ... Te КЕ 106,173 96,008 
Profit share paid to municipal 

council... m " oe, 125,791 89,491 
Depreciation written off ... 175,912 187,361 
Net profits ... 998 T бз 349,162 261,130 
Dividend on ordinary capital, per 

cent. ... yis m га 11 10 


The net profits given above include balance forward, rents 
received, profit on goods and interest, and they apparently include 
the separately stated profit share paid to the Berlin Municipal 
Council, but not the 10 per cent. tax. The amount of the ordinary 
share capital entitled to participate in the distribution for the year 
is £1,575,000, whilst the new preference capital receives its 44 per 
cent. for a period of six months. During the year the number of 
consumers increased by 2,363, bringing the total up to 129,722, and 
the sapply of ‘electricity advanced from 124 millions of kilowatt- 
hours in 1905-6 to nearly 143 millions in 1906-7. The allocation of 
the consumption is ot some interest. Thus 284 millions referred to 
private lighting in 1906-7, as compared with 24% millions in the 
precediog year; public lighting represented 3:38 millions and 2:81 
millions ; industrial installations (power supply) 48:90 millions and 
43 millions; battery installations 5°09 millions and 4:52 millions; 
tramways 53:20 millions and 6095 miilions; and the company's 
own consomption 3:83 millions and 1:95 million in the same periods 
respectively. The lamps and motor connections are worthy of 
prominence for a large undertaking of this kind, namely, as 


follows :— 
1906-7. 1905-6. 
Number of incandescent and Nernst lamps 806,846 723,334 
Number of arc lamps iss "m 34,403 30,296 
Number of motors ... 20,917 18,123 
Horse power of motors 77,840 61,310 


The average sale price in the city of Berlin amounted, after 
deduction of the tax payable to the municipal authorities, to 15:87 
pfennigs (about 2d.) per kilowatt-hour as compared with 15°75 
pfennigs in 1905-6. The directora' report also refers to the exten- 
sions carried out during the year, and foreshadows a further expen- 
ditore of £500,000 so as to provide for other developments in the 
Course of the current financial усаг. 


Singapore Electric Tramways Co. 


THE report from the date of incorporation to December 31st, 1906, 
as published in the financial papers, states that on J uly 11th 

agreement was entered into with the East India Construction 
Syndicate, under which it acquired the Singapore Tramway under- 
taking and rights. The purchase consideration was £730,000, 
payable as to £330,000 in debentures or cash, and es to £400,000 by 
the allotment of shares of £1 each fully paid? 1n respect of the 
optional portion of the purchase consideration, the East India 
Construction Syndicate procured cash subscribers for £30,000 
debentures, thus enabling the company to pay purchase considera- 
tion in cash to that extent, the balance of the £330,000, viz., 
£300,000, being satistied by the allotment of debentures to that 
amount. The bridge, which will be completed by about December, 
1908, will enable the company to link up Section 6 with the water 
front section. The debenture portion of the purchase considera- 
tion was allotted in January and the shares in July last. The 
total debentore issue is £350,000. There is a deficit to December 


= 


‘miles of route. 


31st, 1906, after charging debenture interest due and writing off 
depreciation, of £7,624. This has resulted from abnormal expen- 
diture incurred in the earlier months of the company’s business, in 
the training of the Oriental staff, and from low traffic receipts before 
the convenience of the tramway was appreciated by the population 
in Singapore. The first section of the tramway was opened on 
July 24th, 1905, and four other sections on September 9th following. 
All expenditure to July 23rd, 1905, has been charged to capital 
account. The traffic receipts were, generally speaking, until the 
following March, unsatisfactory. In that month a uniform 3c. fare 
was introduced, and the receipts immediately increased considerably, 
and they continue to give encouraging returns. When completed, 
the tramway system will consist of about 264 miles of track in 16 
The several sections are at present served by 50 
cars; but owing to increasing traffic, six additional cars have been 
ordered, and four other cars are under consideration. The com- 
pany has the right to supply electric energy for lighting and power 
to the Singapore Municipality. The demand at first was very 
small, but the monthly output of units through the municipality is 
gradually increasing, and considerable revenue is looked for from 
this source. 


Isle of Thanet Electric Tramways and Lighting 
Co., Ltd.—The directors have issued their report for the year 
ended September 30th, which was presented at the annual 
meeting held yesterday. The traffic receipts decreased by £336, 
owing to the inclement summef season; bnt the lighting receipts 
showed an increase of £692. The balance of protit carried to 
appropriation account is £19,428, against £12,949 in the previous 
year; £5,083 is available. for distribution. The tramways on 
Madeira Hill, Ramsgate, were reconstructed to meet the views of 
the Board of Trade, at a cost of £2,019, chargeable against revenue, 
and there still remains a balance of £1,200 to be charged off against 
revenue for the improvement and reconstraction of cars. The 
directors, in view of the present circumstances, and having regard 
to the necessity of providing additional plant for extension of the 
lighting business, do not recommend the payment of any dividend 
in respect of the preference shares for the past year. They further 
think that it is better to clear otf the cost of reconstruction on 
Madeira Hill and the balance of the special account for recon- 
struction of cars at once, rather than leave them acharge on future 
years, and they therefore propose to write off against the revenue 
balance the whole amounts for these two works, viz., £2,019 and 
£1,200 respectively. After these deductions there will remain a 
balance of £1,863, of which it is proposed to place £1,000 to reserve, 
and to carry forward £863. Owing to the absence of serious 
accidents during the past year and the diminisbed risk of accidents 
effected by the reconstruction of the lines and improvement in the 
curves on Madeira Hill, the directors have been able to renew the 
third party insurance for the current year at a considerably reduced 
premium. 


Provincial Tramways Co., Ltd.—In their report for the 
year ended September 30th last, the directors state that the net 
revenue received from the local companies has becn £38,049, 
which, with £3,217 brought forward and £28 transfer fees, makes 
£41,294, from which has to be deducted—administration expenses 
£1,364, income-tax £946, interest £6,415, preference dividend 
£6,000, interim dividend on ordinary shares £3,736, leaving 
£22,830. As stated in our issue of November 15th, the directors 
have set £10,000 aside for depreciation, and £3,000 towards meeting 
the expenses of the issue of the debenture stock, leaving at the 
credit uf net revenue account £9,830. After paying a dividend of 
8s. per share on the ordinary shares for the year, £3,602 was carried 
forward. Owing to the financial conditions which have existed 
during the past year, the directors have found it impossible to 
make a successful issue of debentures on the terms mentioned in 
last year’s report, and the proposed issue has accordingly been can- 
celled, and ia lieu thereof the directors have created £175,000 of 
5 per cent. first debenture stock, which it is proposed to issue at 
par. The proceeds of this issue will be applied to the payment off 
of the liabilities of the company, part of which are secured by 
deposit of debentures forming part of the existing authorised issue 
of £150,000 44 per cent. debentures, and which debentures will 
thereupon be discharged and cancelled. 


Electromobile Co., Ltd.— This company's report for 
the year ended August 31st shows, after allowing for depreciation, a 
net profit of £4,681, converting the debit balance of £4,470 brought 
down, into a credit balance of £210. i 


Rubber Plantations, Ltd.—The report for the year 
ended June 30th last shows a credit balance of £2,023. After pro- 
viding for income-tax, and writing off the preliminary and 
formation expenses, there will remain £1,624 to be carried 
forward. 


Metropolitan Amalgamated Railway Carriage and 
Wagon Co., Ltd.—The directors have declared a dividend on the 
ordinary shares for the half-year ended September 30th last at the 
rate of 7$ per cent. per annum, free of income-tax. 


Siemens & Halske.—The directors propose, we learn, to 
submit to the general meeting to be held on January 3rd, 1908, a 
dividend of 11 per cent. for the year 1906-7. The dividend for, 
1905-6 was 10 per cent. | 


Western Telegraph Co., Ltd.—The directors have 
declared a first quarterly dividend of 3s. per ahare, free of income- 
tax, for the year ending June 30th, 1907, being at the rate of 6 per 
cent. per annum. The transfer books will close from December 
12th to 20th, and the dividend is payable on December 21st. 
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MARKET QUOTATIONS. 


Wednesday, November 27th. 


Fortnight’s 


CHEMICALS, дю, Inc. or Dec. 


a » 0 eo es ee рег owt. 2 
a oe Sulphuric ee ee ee per ot. PES 
a А ee per сті. ee 
a Ammonia, Muriate (crystal) .. per ton ee 

e $9 ee ee ee per ton ee 


r1 
а 
r1 
€ 
а 
€ 
а „ White Bugar.. es „per юп 
@ „ Peroxide... ee per ton 
6 Methylated irit ee oo ee 
а Potassium Bichromate, in casks per en 
a Potash, Caustic (76/80 per ton с 
в is Chlorate " ee per lb oja. nn 
@ „ Perchlorate ee ee perl b è EX 
a Potassium Cyanide сә .. perlb 1а. 
а Bulphate of Magnesia ы 44 10 = 
a ^ о е ee ee per ee 
a Sulphur, Sublimed Flowers .. рег ton 26 10 jo 
r1 n Recovered m ee рег ton #5 10 бє 
@ 99 Lum ee .9 ee per ton £6 ee 
a Canstio {white 70% eo рег n M ‘ce 
a » О ee ee ee Oe hon 75 8 ee 
8 7 ee eo e. per oe 
в Sodium Bichromate, casks per lb. 8d. is 
& ry | Cyanide (basis 100 %) se per 1р, а. 
METALS, &o. 
b Aluminium in ton lots .. per ton 2X8 85s. inc 
b " Wire, in ton lots .. per ton 2150 £4 dec 
b Bh in ton lots .. per ton A145 41 inc 
о Babblti's metal ingots ba fer ton 455 to #156 дес 
e Brass (rolled metal Tto 12") basis per lb. 74. 
e n (brazed) „„ per lb. 10d. ine 
e [1] wire, solid drawn).. ee рег, e 946: inc 
e ec ee ee Ы . 
e Copper Tu „ 2 Ber Ib: 1034. jd. inc 
с n s (solid drawn) . per lb. 1054. d. ino 
g Copper Bars e. per ton £ 2 inc. 
9 Copper Sheet о. c» ө, рег ton £80 £2 inc 
9g [TY Rod .. ee ee ee per ton 480 £2 ino 
€ „ (Bleotrolytic) ee per ton £63 £8 dec 
e 50 в ee per ton £80 £8 dec 
в 90 [T Rod ee per ton £69 £3 dec 
e [T] es H.. Wire per Ib. 1а. gd. dec 
f Ebonite Rod оо ө» per lb. 5/8 ae 
ў oe Bheet ee өө ee per lb. 8. ee 
n German Silver Wire eo per lb. 1/1 i 
h Gutte-peroha, fine eo • per lb. 6/8 to 6/6 : 
h Indis-rubber, Para es per lb. 8/4 tid. dec 
Iron, Charcoal Meets per 218 АЕ 
i „ Pig (Cleveland апайы). per ton 49/1 9d. dec. 
w Ветар, i D UR 4 to 80% Hox 
oe ivy es ee per ы ee 
ип Wire, galvanised No. 8. .. per ton = ш ' HA 
g Lead, English Ingot ee ee per ton li £18 18: inc. 
9g » » А ee per ton 229006 inc 
m Manganin Wire No. 38 .. "DE чыл вр. i 
oe eo ee per . ee 
4 Mica Qu original cases) small .. fer Ib. ва, to 1 D 
d n 8. и medi per Ib. 9/6 to 4j- id 
d 95 large ee peor Ib. 11 90 15 11 85 
Bronse plain per iD. ec. 
Б T rolled bars & per lb. 1/2 to 1/8 dec. 
p " a strip & per ib. 9$ to 1/5 .. 
о Platinum ee oe ee ee per os. 110/- oe 
e Bilicium W ire ee ов per Ib 160 ee 
т Steel, Magnet, in bars ee өө á - 
g Tin, Block ) „, per ton £189 to £140 £3 dec. 
я унь ог. 1 016 .. oe per 1р, 1/11 Id. deo. 
Po "White Ant" brand .. .. per ton 245 to 262 dec. 
k Zino, Bh't(Visille Montagne bad.) per ton 296 10 ME 


Quotations supplied by :— 


h Edward Till & Co. 

í Bolling & Lowe. 

k Morris Ashby, Ltd. 

m W. T. Glover & Co., Ltd. 

п P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 
т W. F. Dennis & Co. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

c Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 

g James & Shakspeare. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 


Hastings and District Electric Tramways Co., Ltd.—40,000 6 per cent. oumula- 
tive preference shares of £5 each, fully paid, Nos. 1 to 40,000. 

Victoria Falls Power Co., Ltd.—s00,000 preference shares of £1 each, fully 
paid, Nos. 1 to 800,000, 


. Prospectus.—AMezican Light and Power Co., Ltd.—The 
Bank of Montreal has this week been receiving applications on 
behalf of Sperling & Co., contractors for the issue, for $2,400,000 
7 per cent. gold cum convertible preference shares of $100 each at 
99 per cent, The list of applications was to close yesterday. 


STOCKS AND SHARES. 


| | Tuesday Evening. 

Dairy fluctuations in the conditions of the financial situation 
across the herring-pond are the motive-power driving markets in 
all departments of the Stock Exchange. That the difficulties аге 
not yet fully surmounted is obvious, but the general direction of 
markets, for the time being, is set towards a more hopefal senti- 
ment, from which investment issues have derived some amount of 
benefit. 

How hardly pushed for lack of financial facilities the District 
Railway has become is rendered tolerably clear by the directors’ 


determination to obtain Parliamentary powers for raising three- 


quarters of a million prior lien redeemable Debenture stock. Par- 
ticulars were detailed in our last number, and since then the price 
of the Ordinary stock has gradually dwindled until it stood no 
higher than 74, from which there came a slight rally. The e» isting 
3 per cent. Rent-charge stock, after which it is proposed the new 
Debenture shall rank, stands about 64, and the company’s 
Guaranteed stock is called 30 to 40, the dividend for the last 
completed year having been £1 11s. 3d. per cent. 


East London Ordinary stock was done to 24 early in the week, 
and Great Northern and City Preferred shares changed hands at 
25s. The nominal value of the first-named is £100, the same as 
District Ordinary, and of the second £10. 

Great Northern, Piccadilly and Brompton 4 per cent. Debenture 
stock bas dwindled to 78, while the Charing Cross and Euston 
Debenture is only 76. Bakerloo Debenture, another 4 per cent. 
Stock, is quoted 88 to 93, but each of these prices is extremely 
nominal, and to sel any line of the stocks at such levels would 
probably be found a matter of impossibility. From all of which 
we think it is again abundantly demonstrated that the finance of 
London's “ Tubes " does not appeal to the pocket of the investor. 

Central London stocks are steady, upon the directors’ decision to 
abandon the idea of penny fares. The decision, of course, was 
reached after the omnibus companies had given their consent to 
reduce the length of their own penny journeys. City and South 
London Ordinary is withont change. 

Another break in British Electric Tractions has more than wiped 
out last week's gains in the Ordinary and Preference shares, while 
the Debenture stocks are also lower. For this fresh weaknes, 
unfavourable dividend anticipations are partially responsible. 
Brush Second Debenture fella couple of points. London United 
Tramways have appreciably weakened, but Metropolitan Trams 
kept firm. 

British Columbia Preferred Preference stocks fell off, and Anglo- 
Argentine Tramways are still drooping. Argentine descriptions of 
most sorts are not liked at present, the country suffering froma 
visitation of locusts. Buenos Ayres and Belgrano Tramway shares, 
however, are steady enough. 

The Mexican Light and Power Company has offered about 
£460,000 7 per cent. Cumulative Convertible Preference shares 
at £20 дв. 10d. per share. This is the first issue of Preference 
shares, but the company has issued 5 per cent. First Mortgage Gold 
bonds, the price of which is 80, and the capital stock, at present 
dividendless, is about 37. Seeing that the First Mortgage Gold 
bonds pay just over 6 per cent. at the current quotation, there seems 
to be little object in taking up a Preference issue returning only 
another 1 per cent. more, the security being of so different a 


character. 


Canadian General Electric Common shares advanced 4 points to 
100, and there has teen a good deal doing in them. 

Electric Lighting varieties, on the whole, keep steady ; County 
Ordinary and City Ordinary each put on 5s.ashare. Edmundson's 
Ordinary dwindled to about 12s. 6d., and Westminster Preference 
to five sellers. Metropolitan Electric prior-charge stocks are 
lower. 

" Electric and General Preference fell 15s. to 33. Cromptons eased 
off to 113. Edison & Swan £5 paid “A” shares. at 2 are flat; 
business was marked at 30s. in them the other day. 

Willans & Robinson Ordinary fell to a sovereign. Engineering 
shares are mostly dull and depressed. There is an idea prevalent 
that trade in the Midlands and the North of England may, perbaps, 
have reached its apex. 

Eastern Telegraph and Eastern Extension issues are better; 
investment demand drawing up the prices. The American cable 
stocks and shares are also firmer, and West Coast of America shares 
keep consistently good. Otherwise, changes in this department are 
mostly on the dull side, where movements have occurred, and tele- 
phone descriptions show a few losees, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Closing 
Quotations 
Nov. 19th • 


n- 1% 
58—— 5i 
198 —181 
er 
1 
4 — 43 
4i— 5 
Bt {ха 
— 4} х 
100 —105 
96 — 99 
198 —138 
112 —116 
101 —105 
98 —101 
100 —103 
11— 2 
4u— 5k 
93 — 96 
74 — 73 ха 
E 
101 —104 
— 89 
á— 1} 
56 — 65 
Uy 
14/6 to 15/6 
0 - 1 
— 4 
83 — 86 
= p^ 
44— 
44— 
105 —115 
102 —105 
m. 
100 —101 
4 — 104 
2 
105—107 
lA— 1 
АЕ Суы 
51 — 60 
B3 — В; 
40 — 43 
43 — 45 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Closing Rise + | Present 


k ended 
Quotations mee or Yield 
Nov. 26th. No Fall — | per cent. 
* ighest| Lowest. & aL d. 
Bs | » 5 18 8 
54 — 57 56 ys 616 0 
— 98 97i 625 
14 — 144 143 12 1 6 
99 —103 їн 418 0 
md т ee 6 12 2 
— 87 at 41 
15 — 16 6 6 0 
81— ж 5 14 8 
8j— 8 614 8 
98 —101 818 2 
13 — 134 138 619 4 
100 —102 483 
125 —190 128 5 7 8 
80 — 88 83 444 
98 —101 819 3 
12 — 124 12 612 0 
99 —102 99 B18 5 
974—100) x 819 7 
per: $ и 10 
91— 9j 98 b 
12 — 123 és 415 1 
30: — 821 in 6 3 1 
9) —101 19 1 
50 — 60 52 6 5 0 
50 — 60 " 516 8 
to — 60 me 6 18 4 
ГАЗ р 
— | Es 4 
H 1* 2. 5 0 0 
106 108 1074 611 7 
103 —105. 105 4 15 в 
104— 1 11 
100 120 t 434 
53— 5j 6 4 12 10 
95 - 98 96 8 11 10 
985—100 1015 819 7 
la— 1 i 513 0 
la— 1 - 416 0 
90 — 9 y 4 6 0 
97 100 = 400 
7— 8 ы 500 
98 —101 38 491 
194 —127 2s 411 6 
08 — 1% af 612 8 
4&— 58 Кз 413 0 
10 — 104 К 816 9 
14— 1i Y: 9 12 9 
97 —100 - 400 
128 — 12 121 5 8 9 
9894—1011 ы 8 18 10 
{e А Nil 
— Thxd 7} 1018 4 
67— 74 í Nil 
99 —102 f 418 0 


71— 72 N A 5 3 3 
58 — O 51 3 114 7 
12 —131 128 E EPI 
102 —106 es 8 5 А 416 R 
8À— 3j 78/9 | "H8 ^ . 5 6 8 
Іра 1% ж 1; . 8 16 10 
— 43 тїв © i 1 7 1 
дув 95/- : » 700 
4,— 6 & 2 : 600 
9. 4 ie a n 14 1 
100 —103 и . ps 411 1 
— 99 © i 6 11 1 
128 —193 129; | 129 410 3 
110 —114 1100 | 108 —2 409 
99 —103 Е FA —2 117 1 
98 —101 100 99 js 491 
100 —103 E ie | 4 7 5 
1— 13 85/- 936 | — 4 Nil 
44— 4i 95/- 87/6 —, | 1212 8 
92 — 95 98 к - 5 5 8 
74 — 78 15% 74 " 615 5 
7 ee oe 1 2 10 
63 > 418 0 
101 —104 n 461 
85 — 89 ee oe 418 11 
i— 1} 20/- Nil 
55. 65 597 631 
& ae 
US io 10 i. Nil 
U— 3 m Nil 
i— $8 е-е Ф Nil 
H3 — 96 35 г Е 612 4 
65 — 68 i —2 6 8 7 
42— 43 үз 5 3 410 
4— 6} 95. | 514 8 
4j— 5} a 614 3 
105 —115 P D. 4 61 
102 —105 A i EE. 415 3 
68— 7 E ES. 513 
3 7 : ! 41011 
10) —104 ME D ' 46 7 
94— 104 104 9H 1978641 
bà— 5 E e | Н 4 61 
1054 —107 | 4 8 4 
1. — | 10 4 
— 2 TOR SEE 51 
96" —102" 8 б “| 4 вз 
b; — 600 ,| 60 593 6 18 4 
R) — 85 ы к; 414 2 
40 — 43 499 41 9 6 0 
48 — 45 44 48 41 5 


Stock 
Present or Dividends for the last 
Issue. NAME. | Bhare. four years. 
1908. | 1904. | 1905. | 1906. 
95,000 Amazon Telegraph 88 s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil M 
R с Ов. » i 
149,600 Do. do. 5 % Debs., Nos. 1 1,950 Red. 100 Nil | Nil | 5 6 
660,660 Anglo-American Telegraph К s .. | Btock | 61s. | 2 8j 8i 
8,160,070 | Do. do. o. 6 % Pref. es .. | Stock | 6 96 6 6 96 
8,160,670 до. do. Deferred Stock | 2s. i à 12% 
50,000 Anglo-Portugnese Tel., 6 % Mort. Deb. Stock Red. 100 ex .. [6 b 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 b 7 8 % |8 8 Ў 
2,007,680 | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Stock 4% 4% 47 4 
16,000 Cuba Telegraph .. ks ee 10 0 5 5 5 % 
6,000 Do. 10 96 Pref. 2% $s кә : 10 [15 0 10 10 
12,981 | Direct Spanish Telegraph, Ord. фа s T b 4 4 4 4 
6,000 Do. do. 10 % Cum. Pref. si 5 [10 т 0 10 10 5 
80,000 1 44 % Debs. РА 50 44 of, d^ 
60,7101| Direct United States Cable 20 8 96 449% | 4 
57,000 | Direct W. India Cable, 44 8 He Reg. ' Deb., 1 tol 200, R. 100 43 4 96 | 44 
4,000,000 | Eastern Telegraph, Ord Stock | 7 1 & 79617 
2,000,000 Do. 8 Poot Stock. 100 84 84 4265 84 
1,896,706 Mort. Deb. Stock. Red. Stock [4% | 4 6 4 4 
800,000 | Eastern Extension, Аска and China Tele, 10 7 7 7 P 1 
159,400 4 % Deb. Stock Stock | 4 4% 4 4% 
295,400 | East & B. Afric. Tel. ‚4% Mt. Db., 1to 8,000, red.1909 | 100 4 40 4% 4 
200, 0001] Do. 4% Reg. M. Debs. (Mauritius Bub. ) 1 ORD 25 4 4 $ 4 4% 
181,127 | Globe Telegraph and Trust us 10 53 bà 53 54% 
181,127 Do. do. 6 % Pret.. 10 6 6 А 6 6% 
,000 Окса, „ vel { Copenbag agen. Sit 10 [15 24% |20 % 
ifax ап rmudas e, Ist Mort. 
28,900 | Debs., within Nos. 1 to 1,300, Red. | 100 43% | 44% | 44% | 4% 
17,000 | Indo-European Telegraph x 25 10 % |18 13 % [18 g 
$41,880,400 | Mackay Companies Common E 855 .. | $100 . |1 2 ЗА 
оосо Do. do. 4% Cum. Pref. .. ae .. | $100 .. | 4 4 4% 
256. Магсопі'в Wireless Telegraph .. «s 1 Nil | Ni Ni s 
72,680 | Monte Video Telephone Co., Ltd. Ord. ; 1 8 4 5 6 % 
86,492 Do. do. do. 5 % Prot. is 1 T 5 5 5 X 
National Tele hone, Pref. Stock s ..| 100 6 6 6% 6 % 
9,226,000 ро. Def. Btock ; T А 100 5 5 5 Ф 5% 
15,000 Do. do: 6 96 ‘Cum. Ist. Pref... 10 6 6 6 6 
15,000 |. Do. do. 6 % Cum. 2nd Pref. .. 10 6 6 6 5 
250,000 Do. do. 5 % Non-cum. 8rd Р., 1 to 250,000 5 5 5 6 5 
9,000,000 | Ро. do 84 % Deb. Stock Red. .. | Stock | 84% | 84% | 84% | В) 
1,689,598 Do. do. 4 % Deb. Stock Red. 100 |4 4 4 Ф 4 
179,318 | Oriental Telep. and Elec. 1 to 111,504, h, fully p ‘paid . 1 64 64 1 7 
Do. do. do. : % Cum 1 6%] 6 6 & 6 % 
100,000 Do. do. do. 4% Red. Deb. Stock 100 s .. |4 4 
100,000 | Pacific & European Tel.,4 35 Guar. Debs., 1 tol 00 10 4 4 49 14 & 
11,8807! Reuter’s Р E Е 8 5 5 |6 5 
60,000 | Telephone Co. of Egypt, 43 % Deb. Red. > ..| 100 | .. $e 405 43 
8,167 | Submarine Cables Trust . © .. | Cert. 6 6 6% | 6 
,000 | United River Plate Telephone -- b 8 8 89% [8 
40,000 ро. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 15%] 5 
15,6001 | West African Telegraph, Shares 10 4 44% 4% |4 
‚008 | W. 9 America, 1 to 30,000 & 58,001 to 58,008 2 | Nil il | Nil | 24 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. те 100 4 4 49%|4 
907,980 | Western Telegraph, Ltd., Nos. 1 to 207,980. . 10 7 7 7 7 
000 Do. 0 4% Deb. Stock Red. 100 4 4 4 Ф 4 
88,821 | West India and Panama Telegraph .. 10 Nil il] Nil | N 
84,568 Do. do. 69% Cum. Ist Pref. 10 7 %t ee 5 % | 8 % 
4,669 Do. do. 6% Cum. 2nd Pref. . Уз 10 il il! Nil | Nil 
80,000: Do. do. 6% Debs., Nos. 1 to 1,800 ..| 100 See о 5% 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
Anglo-Argentine Trams, 10 % Nom. Cum. 2nd 
270,000 || Pref., 260,008 to 580,097 6 |. (8758925, 896 
960 Do. 6 % Cum. Prefs., 1 to 260,007 5 54 53% | 54% | 6 
966,600 Do. Permanent, 6 % Deb. Stock, 1888 00 6 6 6% | 6 
985,100 | Auckland E. Trams, 5 % 1st Mort. Deb. Stock .. | 100 5 |54 159% |6 
,000 Ee cos ко. X 1 17 20 20 20 
100,000 do. 6 & Cum. Pref., 1 to 100, 000 1 6 6 6 6 
000 British Aluminium, Ord., 2,001 to 40,000 i б ‚. | 1 1 7 
40,000 Do. do. 7 Cum. Pref. 5 Nil | 7 1 1 
20,080 Do. do. „A6 Cum. Pref. 6 Nil | 6 6 6 96 
20,000 Do. do. 4% Funding Certs... 5 82 4 % 4 4% 
958,000 Do. 485 5 % 1st Mort. Deb. Stock Red. Stock 5 5 5 б 
• 800,000. Do. 9% % Loch Leven Debs. Я 100 e i 2 5205 
400,000 | British Sela E. Rail Def. Ord. Stock .. ^ 100 6 6 6%16% 
800,000 Do. 5 % Pref. Ord. Stock Е T 100 6 b 6 5 
800,000 Do. 5 % Cum. Perp. Pref. Stock ..| 100 6 b 5 5 
296,000 Do. lst Mort. Debs., 1 to 6,250 . 40 44% | 4 44% 
220,000 Do. 4 Vancouver Power Debs., 1 to о 2,200 100 4$ e 9 
188,801 | British Electric Traction 10 6 6 8 Nil 
161,491 Do. do. 6% Cum. Pref... 10 6 69% 16 %16 
A Do. do. 5 % Perp. Deb. Stock .. | Stock 5 % 5 & 5 5 
410,178 Do. do. 43 % 2nd Deb. Stock ко. 100 — 42 43 44 
100, British Insulated and pc. Cables b 8 8 8 10 
100,000 Do. do. 6 % Cum. Pref. 5 6 6 6 6 
; Do. do. 4$ % Ist Mort. Deb. Red. 100 4 4 
212,000 British Thomson- Houston Ton Mon p 2 100 | 44% | 4 44% 
estinghouse e an : А А 
400,000 | { M й ў 5 n 25 8 E 6 ® 5 Nil | Nil 
1,016,858 0 tock Я 4 4 4 4 
* 50,000 |tBrowett, Lindley & Co., ‚ба, £l | Nil| Nil| Nil Ru 
50,000 || Do. 6% Cum. Pref, 28 &1 Nil | Nil | Nil - 
106,781 | Brush Election’ Engineering, Ord., 1 to 105, 731 . 2 Nil | Nil | 24 Nil 
150,000 Do. do. Non-cum. 6 9, Pref. 2 6% | 6 7 6 5 Nil 
125, 0001] Do. do. % Perp. Deb. Stock .. | Stock | 4 4à 
125,000 Do. do. 96 Perp. 2nd Deb. Stock.. | Stock 4 44% 4 
100,000 | Buenos Ayres 4 Belgrano, 1 to 00, 000 5 8 4 8 8 
000 Do. do. “А” 6% Cum. Pref., 1 to 40,000 5 6 6 6 % | 6 
27,500 Do. do, " B" do., 1 to 27,600 5 6 6 6% | 6 
19,900 | Do. do. 6% Deb. Stock 100 5 % 5 % 5 % 5 
000 Do. do. 6 % 2nd Deb. Stock 100 5 5 7 5 5 €» 
187,610 Сасина Trams, 1 to 137,610 . 5 6 | В 8 8% 
80, Do. 5% Cum. Pref., Мов, 1 to 29,890. . 5 s .. 5 b 
B50,000 Do. 96 1st Deb. Stock 00 44% 43 ‘ae 
85,000 | Callender's Cable Construction shares : 5 1 $ 1 15 15 
40,000 Do. do. 5 % Cum. Prefi. . 6 5 6 5 5 
000 Do. do. 44% А Mort. Deb. Btock Red. | Stock 44 44 K 4 
491,222 | Cape E Trams., 1 to 491,222 ex 1 [0 5 il | Nil 
‘000 Cestner-Kellner "Alkali, 1 to 450,000 .. 1 44 44 6% 6 . 
,988 Do. 43 lst Mort. Deb. Stock 100 44 44% | 44 43% 
911,568 | Central London Railway, d. Stock , .. | Btock | 4 4 4 4 
644,216 ре do. 4% Pref. Stock .. .. | Btock | 4 4 4 4 
644,216 do. Def. do. .. Stock 4 4 4 4 
1, City ani South London Railway 8 Btock | 23% | 94 129 | 24% 


— — — - 


(Continued om next 


* Uniesa otherwise stated, all shares are ruliy g paid. 


1 A period ot nine months. 


— — 


Date. 


i From Manchester Share Liss. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


| 
Btock A Closing Closing Business done Rise +, Present 
Present NAME. or D. for the Quotations Quotations | week ended ог | Yield 
кап. | Share. BOX TOME EMEN Nov. 19:0. Nov. 26th. | Nov. 26th, 1907. Fall — per cent. 
Eu | 
+ 1903. | 1904. | 1905. | 1906. Highest Lowest. | £ u. d. 
85, 000 Crompton & Co., Nos. 1 to 85,000 Sad 8 | 24% | 24% | 24% 5 96 | 14— 14 Is 114 33/6 326 — ye | RER 
0. b 96 1st Mort. Reg. B., to) 8 — 2% Se us Я 
100000 | { 900 of #100, and 901 to 11,000 of £60 Red. e 15% 6925 15% | 595 | 96 — 99 8 | a. 
260,000 | Dick, Kerr & Co., 1 to 260,000 ss 1 .. (10% 10% 10%] 14— 1 ц— 11 .. je 613 4 
805,000 Do. do. 6 % Cum. Pref., 1 to 305,000 .. 1 16% 6 6 „ 6 % 1 — 1 Id x z -- | 416 0 
291,150 Do. do. 44% Deb. Stock.. 100 4½%½ | 4495 |44% | 44% | 101 —104 101 —104 102} je — 4146 7 
60,000 | Dublin Unites Tram. (1896), 1 to 60,000 10 54° о, 6 | 6% | 124— 13) 12)— 133) = Me — 148 u 
59.987 695 Pref. between 1 and 60,000] 10 [6% 6 6 % 6 121— 137 129— 13 z z Ue 4 758 
99,261 | Edison y Swan Utd., “A” shs., £3 pd., 1 to 99,261 5 Nil | 2475 | 44 5 | 44% fa— 1120 ta AC m is v 11 15 0 
17,199 Do. “A” shares, OI 017, 100 5 Nil | 24% | 44% | 445, — 2: xd 15— 22 39/- .. — 1 '8uy 
819,475 Do. 4% Deb. Stock Red... 100 4% % | 4% | 4 79 — 82 79 — 82 - P ite 417 7 
72,220 Do. 5 2nd Deb. Stock Prov. Certs. all pd. 100 5 15 % 5 % | 6S 87 — 90 87 — 90 - 611 1 
112,100 | Electric Contruction, 1 to 112,100 : 2 4% | Nil| Nil | Nil бл в ga 18 TE Nil 
81,390 Do. do. 7% Cum. Pref., 1 to 31,290. . 2 [7% 7% 7% | Nil — 1 ies |. E Nil 
25,000 | General Electric Со. (1900), 5 % Cum. ' Pref. А 10 49% 5 9% |5 „56 * 8 — RÀ 8— R$ 25 x - 617 8 
200,000 Do. do 4 а? Mort Deb.. Stock 4 14% 4 14 89 — 92 89 — 92 wa c ду 4191 
78,000 | Gt. N. & City Rail. Pref. Ord. “A” 4%, 1 to 78,000 10 3% 444 14— 1j b 02 .- ; —4 19 10 0 
96,000 | Greenwood & Batley, 7% Cum. Pref. 10 7% 7 [7% 7 10;— 103 10j— 10 P ux 10 8 
80,000 Do. do. o Mort. Debs. ix Pe 100 59% 5 9% [5 % | 5 9 | 102 —108 102 —103 - 417 1 
200,000 Henley' s (W. T.), Telegraph Works, Ord. .. s 5 15 % [159 | 15% 16 % | 10)— 11} 10 — 114 114 10/4 | | 610 0 
200,000 Do. 44 X, Pref. ; 5 44% 4405 ite 44% — 5 — 53 “+ " B 17 8 
150,000 Do. 955 44 J, Mort. Deb. Stock | Stock 4 4% | 44 1064—107 1064— 107 8 s 439 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. 10 10% | 5 % | 10% 10 14 15 144— 15 15 144 — 1 611 2 
87,500 |t Liverpool Overhead Railway, Ord. . us 10 14% | 14% | Nil | N 1 lá 1l$— li vw Nil 
10,000 |+ Do. do. Prof., fully paid .. | 10 5 % 5% 5 J 5 % &— 84 18 8 : - 5 17 8 
600,070 | London United Trams. (1901), 1 to 50,00 `.. zs 10 8% 16% |3 % [8 $ 61— 67 1— 6 T | 4 RII 
899,930 Do. do. 60,008 to 100,000 — .. 10 |89 16% 3 , | 8 67 — 63 EL 6 BR. 85.7 2 4 * 11 
125,000 Do. do. 'um. Pref., 1 to 125,000 10 5% 15% [5% | 6 79— 8} 71— 82 .. I — 6 1 3 
1.381, 000 Do. do. T st Mort. Deb. Btock . 100 4 4 % 14% | 4 82 — 86 82 — 86 . |: 413 0 
'814, 016 | Metropolitan Electric Trams., Defd.. 2 1 Nil | Nil | Nil Nil -— k ў: 2:6 1/6 Nil 
000 Do. do. 5 % Cum. Pref... 1 65 5 5 % |6 Е 42— ta 14— 16/3 5 6 8 
850,000 Do. do. 44% Deb. Stock Red. | 100 — | 44% | 4x, 43 93 — 96 93 — 96 E 413 9 
245,500 Potteries E. Tre. 1 5 15% 4 % 4 95 та jo 14— 14 7 2 8 
245.500 Do. 5 % Сит. Pref .. 1 5 % 5 % 6 &, 5 & — 4— 6 13 4 
245,000 Do. 44 % Deb. Stock ..] 10 4% %% | 4475 | 4495 | 95 — 98 93 — 96 xd 22 | 418 9 
87,350 | Telegraph Construction and Maintenance . 12 20 % 15 % 15 % |16 % 27 — 80 273— 29) 211 T 6 0 0 
150,0007 Do. 4*5 Ded. Bds., 1 to 1,500 Red., 1909 100 19 | 4 % 9514 96 904— 1024 994— 1024 Z , 818 1 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. S. Nts... e .. 5 % 5 % | 695 H — 3R 84 — 88 364 35 › | 18 3 2 
66, 666 [ Willans & Robinson, i to 30,000 & 580,001 to 116,666 5 8 | Nil Nil NN 1— 1i t— 14 23/14 17/6 — 1 Nil 
66,666 Do. 6% C. P., 30,001 to 80,000 & 195 001 to 141,668 5 6% Nil Nil 25 81— 37 81— 34 i Nil 
946,574 Do. 40 Ist Mort. Deb. Stock "S 100 4 1% 41 4 71 — 79 74 — "9 755 . 52 | 5 1 8 
ELECTRICITY SUPPLY COMPANIES. 
14,000 Bromley (Kent) E.L. & P.. 1 to 14,000 А 5 5 % ae 54% | 5396 |  4R— 53 4R— бА T 8 74 
70, 000 do. 43 X Ist. deb. stock Я 100 44% | 44% | 449, | 49% | 95 — YS 95 — 98 4 11 10 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 {10 % 10 % [10 % [1 7— 8 7— 8 ТВ 6 5 0 
10,202 Do. do. 7% Cum. Pref. 5 7% 17% 1% 1% 7— R 7-— 8 ; . 476 
836,976 | Central Electric Supply 4 % Guar. Deb. Stock 100 4 4 4 4 931—101) 983—1011 бх : B 18 10 
80,000 | Charing Cross and Strand Electricity Supply 5 8% 8 5 5 — 4 dg 77:6 2: , 5 210 
80,000 Do. do. do. 14 % Cum. Pret. 5 4% 44% d^ Hi 55— 3 32— ii . . sig 500 
80,000 Do. City Undertaking” 44° Cum. Prf. 5 4l, | Al, | 4495 | 4496 3 З 8i-— За A 516 8 
427,400 Do. do. 4% Deb. Stock Red. 100 4% 14% 4 % 4 % 95 - 9m 96 — 9") a 400 
49,496 | Chelsea Electricity Supply, Ord. m 5 WX 6% | 6% nb 5] 4 8p 4} - 5 6 11 
175, 0001 Do. do. 4 % Deb. Stock Red. | Stock | 44%, 434, | 44% | 49% 102 106 102 105 | 450 
70,595 | City of Londo Elec. Lighting, Ord. 40,001- -110,595 10 75 h 16% | 6% | 6% 9 — 10 9} 104 10 эр os d 5 17 1 
40, 000 Do. 6 % Cum. Pref., 1 to 40,000 .. 10 6 % {6% 6 % 16% | 101— 113 104— 11 S T 5 11 + 
400, 0007 Do. 5%, Db. Stk., Scrip. (iss. at 115) all pd. - 5 | 6 % | 5 % | Б 9% | 122 —125 122 — 125 ЕЕ - 4 11 
800,000 Do. 44 9, 2nd. Db. Stk., Prov. Crts. papa; 100 44% | 449% | 44% ve 95 — 98 9ó -- * | : 4 11 10 
40.000 | County of Durham Electrical Power, Ord. 5 | 4% 48 70 4% [4 3 41 34— 4i » €. 4M 1 
50,000 Do. do do. 5% Pret | 8 [6% |8 % 5% 5% | ET 42— 44 H ; 527 
40,000 | County of Беш Electric Lighting, Ord. 1— 40,000 10 4 9 | 44% 5 % 5 % 6i— 71 61— 7 Түк M + 4 6 18 4 
40,000 Do. о. X, Pref., 40 .001—60,000 | 10 6 % 6.4, 6 9516 95 | 10 — 107 10 — 10; 104 10 i 5 11 & 
400, 000 Do. do: 44 * „ Deb. Stock ч si 44% | 44% 1445 4425 106 —109 105 —1t5 1064 106 —1 4 838 1 
400,000 Do. do. 44 9р 2nd. Deb. Stock . Stock 43% | 44% | 44% | 4 % | 95 — W 95 — 95 95 " E» 4 11 10 
80,000 | Edmundson's кесше Согрогайоп, Ord. Shares. b 7 7 14%] Nil 4— 1 i— 9/14 —à 111 0 0 
80,000 Do. 6 % Cum. Pref. .. А 5 6 162 16% |8 % 1 — 13 1— 1; А 811 5 
850,000 Do. do: 44 % Ist Mort. Deb. Stk. 100 4% | 449% | 4495 te 76 — 81 76 — 81 16 6li 1 
10,000 | Folkestone, 1 to 10,000 » І 5 63% | 54% | 54% | 54% n 58 42— 54 5 7 4 
10, 000 Do. 5 % Cum. Pref., 1 to 10,000 24 Ке 5 m. 98 5 |6 % 4i— 58 4á— оң és 418 0 
90,000 Do. 4) % 1st Deb. Stock T P is 100 44%, | 48% | 44% | 449 | 96 — 96 — 9t ‘s 4 1011 
18,000 | Hove, 1 to 13,000 .. E 5 8 83% 9 |9% | 61— 7 6— 7 И 1 687 
21,000 Kensington and Knightsbridge ‘Electric Ord. К 5 12% 112 % {10 9% [10 a 8— 9 8— 8 : А В 611 1 
90,000 Do. do. do. 4%, Deben. Stk. | Stock | 4 4 % 4 |4 95 — R 95 — 95 418 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 ми 189% | 49% 14 % 11— 19 1j— 13 616 2 
70,000 Do. do. do. 6% Pref. .. 5 |6955,/695,1]695 695, | S— 4$ Jji— 4i 7 1 2 
574, 996 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock | 4 % 14% | 4% | 48% | 89 — 93 80 — 93 4 16 4 
200,000 Metropolitan Electric Supply, 1 to 100,000 .. к 5 839 10% 1095, |В € — 63 5 57 AR 619 2 
76,121 Do. % Cum, Pref. 1—71,106 . s 5 44%, | 44% 40 44% 41— 6 45— 5 410 0 
220,0001 Do. d % Ist Mort. Deben. Stock .. 43% | 4105 | 41, | 4495 | 103 —107 102 —106 104 1 4 11 
250,0001 Do. 3 8? Mort. Deben. Stock Redem. | Stock | 34% | 34% do 8 % 87 — 86 — 91 KY K3 —1 B 16 11 
250,000 Midland Filectric Corporation, 44 % Ist Mort. Deb. | 100 445 | 4490 | 44% 3 | 9541— 984 9t 1— 9e) 41153 
' 87,500 | Newcastle-on-Tyne, 1 to 87.500. . EN 2^ 5 8% 189% 18% 18 96 6+— b? 61— 5 - 518 6 
87,500 Do. 5% Pref. , 1 to 87,500 Se Р 5 59 5 5 9% [6 % 6 — 54 5 — 6 4 10 11 
10,852 | Notting Hill Electric Lighting... СС 10 [6% 7 & TA% | 74% | 101— 112 101 — 11j 610 5 
20,000 | Oxford, 1 to 96 and 407 to 20,8310 P i e 5 64% | 7 7 do 7 52— 0 52— 6 : 616 8 
60,000 Do. 4% Deb. Stock .. es 100 49 149% 149% |4 95 — 97 05 — 97 42 6 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord. 5 [144% 147% 12495 10 7i— 8i Ti— 84 : 6138 
90,000 Do. do. 1 % Pref. 20,081 to 40,080 5 1755] 795 i 1 6— 7 6 — 7 ia . 600 
150, 000“ Do. do. 84 J, Deb. Stock Red. 100 34% 8% 8 ie 86 — 91 86 — 91 Я 8 16 11 
12,000 | Smithflcld Markets Electric Supply, Ord. .. 5 14% 14% 14% il s— 14 à— 14 | Nil 
50,000 Do. do. do. 4% Deb. Stock Stock 4 % | 4 © 4% 14% | 71 — 75 71 — 75 А 6 00 
65,000 | South London Electricity Supply, ога 5 3 & 149149 8 % 2— 23 2— 23 43/9 | 6 0 0 
120,000 | South Met. Elec. Lt. & Power, Ord. M 1 Nil | Nil | 24% ve p Р 8 68 
117,968 Do. do. 795 Pret. . 1 7% 179% 7 7 ob — li 95 — 1% : 5 17 11 
200 000 Do. do. 43 E Ist Deb. Stk. 100 4495 | 44% | 44% | 44% | 99 —102 —102 EM А ne 483 
80,000 | Urban Electric Supply, Ord. . 5 5951595, | 595 | 595 li— 23 1 21 X A oe 11 10 6 
50.000 Do. do. 5 % Cum. Pref. 5 65 |15 9% 5 5 96 14— 24 15— о] ‘ “a ae 8 13 11 
200.000 Do. do. 44^, Ist Mort. Db. Stk. Red. | 100 .. | 44% | 4495 | 44% | 92 — 92 — 95 cs : 41 9 
110,000 | Westminster кено Supply, Ord. . Я 9 5 11349 14 ф 13 % 112 % 8— 9 8— 9 к; е > 613 4 
R1.279 Vo. EX Cum. Pref. 6 6 % 5 5 Y 4% 4— 652 48— bà 9879 3 2 1710 
(Original 5 X- Red. to 43 % from 8164 Dec., 1905) | 
* Unless otherwise stated, all shares are fully paid. + Quotations on Liverpoo! Stock Exchange. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING OCTOBER, 1907.. 


Тнк October returns of electrical exports show, as might be indicates the continued development in the export of foreign and 
expected, some falling away from the excellent position of the two Colonial electrical goods from this country. 


previous months; the imports on the other hand show a consider- Of the individual items, cable and machinery expor:s attain high 
able advance. ·. values, the latter (electrical and electrically-driven machinery), 
The exports of “home-made” electrical goods from this country indeed, exceed: the previous month's values. Two small items of 
during October were valued at £171,420, an amount which compares tramway material, also two of Marconi apparatus, figure in the 
with £181,990 in September, but is still some £10,000 above the export section. 
average of the preceding nine months of the yenr. The importa Despite the increased total of the imports section, the usually 
totalled some £161,686 in value, as compared with £146,450 in prominent items, cables, macbinery and telephones, show reductions 
September, and have not been exceeded in value since April ‘last. in value, compared with the September returns. 
The re-exporss at £21,083 are still above the average, although It will be noted thatanadditional column has been added this month, 
some £5,000 less in value than in September; their position showing the totals (exports and imports) for the individual countries. 


Begistered Exports of British and Irish Electrical Goods from the United Kingdom.“ 


E 
| 


| 8 B D 2 On 88 'g 2 | 
3 © s . 2 £g Sia „ 
ài sid ii eg | | g Ийе rii] . 
Country receiving exports and importing. EEE 5 8 LE e 23 8 LE $2 а DEF 8 БЕР I 8 
PEOR [ui з ag gg BIDEPIBC 
= ao |&u|g^| 63 а 8e" Fins 
4K ð £ | £ |£ | £ £ | £ 4 ' &£ £ | & | £ 
Russia, Sweden, Norway and Denmark 546 2,790 181 355 2,543 86 92 31 6,624 
Germany vee TT TP eee TP T 181 2,757 274 14 12 | 1,771 | p^ Сек, 1 7 А 5,106 
Netherlands T i jos $e is 45 | 1,251 523 ! 5 9 1,573 | „ ' 3,409 
Belgium ... ке T 278 162; 182 6 53 661° .. 50 644 2,036 
France and French Indo-China- 322 187! 52; 10  .. ! 1296) 10. .. | 120) 15 . 2012 
Portugal, Madeira, Portuguese Africa & India 176 91 181 31 192 813 64 2! .. | 1,550 
and Canary Teles .. Э |. 60, .. 334 13 .. 1,235 27 TENE. S 4 1,372 
Italy and Austria-Hungary "e 985 254 — 27 M ON. us | 2,302, 23 | 234 | | ; 2,832 
Greece, Bulgaria, Roumania and Turkey .1! 73 533 ieee 1100, 14. .. 5 45 756 
Channel Isles, Gibraltar and Malte . 604 27 | ami 4 4 | 62 10 „ | | 892 
| | | | | 
U.S.A. and Cuba. „„ 1098 | 382 10 184! .. |... | | | 482 
Canada and Newfoundland 3867 1,893 149 118. 24 6. 333 . . 2.621 
British West Indies and British Guiana syed <1) Lus 324 19 | vade. UL Me eru Mas ps er шы. P ud T 94 
Mexico, Colombia and Panama к 156 277 88 | 25 IS 24e Iss 4.041 
Peru and Uruguay —- -— a we? 118 32 105 TOP Sigs Wc “deer. $ weer © "^ AG u.s 250 
Chile .. .. .. .. 806. 204 246 133 6. 3,082! ... 69 788 2,313 7.207 
Brazil е МЯ i us T 792 4,668, 704 188, 78 5,461. 63! 10 AE лы ` 11,985 
Argentine esce eo oc s. 2085 4,188 180 244 290 1,657 862 26 1,44 389 93 11,088 
Egypt. . 536 110 65 963! 14! 1724 | ... | 27 61. 2,800 
British West Africa... .. 127 25 137 23. | 16; .. 82 | 540 
Саре of Good Hope. 332] 1,806, 292 124, 164, 23:0, 118 24 43 | 5,223 
Natal... 623 , 822 707 403) 801 : 1.201! 224 69 27 40 4,917 
Zanzibar, Brit. East Atrica, Mauritius & Aden | | 250 | 23 | 43 | O | 15 | 24 | 355 
| 
China and Siam .. оозе „1.944 1547 1.738 152 | . | 1,534 ' 68; 132 406 | 7,521 
Japan eoe — 282 2,602 182 14 458 4,991 | 128 1.325 10,042 
Java and Dutch Borneo. e - T 22 dein © 19.709. - uu ^ T e "m "NEL. 114 
India. 6A. 2,400 8,162 1.717 872 105 7,715 188 43 121 5,456 222 27,001 
Burma. 185 88 652 162 350 342 6j m 16 4607  .. 2,268 
Ceylon... 37 47. 391 13 604 94 41 51 1.275 
Straits Settlements, Fed. Malay States, Brit. | 
North Borneo, Sarawak and Labuan 1.061 111 1,501 283 70 2,161 80 1 114 161 ТА 5,843 
Hong Kong ш. P" sic ww. 1200 14 ы 29. 2194  .. ii „ 2,389 
West Austra lige. . 354 8⁰ 18 99 47 906 ... 6 x6 4T эш 1,587 
South Australia... — .. — .. . . 19 51 107 39 15 159 24. 124 is 698 
Victoria esse 976 7.045 30 143 86 7,418 339 44 .. 16,081 
Nee South Wales. 2.516 963 626 593 128 1,8957. 10 298 125 — 20 
eenslan hdi. vgn’ uie би юш ы 6 613 93 >... uec uis M on sr sk. е 3 | 
Tasmania dui pe T" nt s 34 41 45. sik 218°... - 14  .. ub o. 352 
New Zealand ..  ..  ..  ..  .. 562 2,290 870 33 75 6,070 42 6 .. | 700  .. 10,578 


1 
Total, £ 19,002 44,950 13,070 4332 3858 65,505 2,510 316 4,936 13,228 315 171,420 
| м 


| | | | | | 


Additional exports, Iceland, battery, £1; Danish West Ladies, clectrical apparatus, £6. 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


— -— - — 


—— — — — ee — — — — — — — — — — M— —ĩ—ä— g—— — 9 - — 


AE | £ ë D ££ E ж ? 4 i € 

Norway, Sweden and Denmark ats swa. 200 95 2 9. 853 213. 7,628 ... ы 8,660 
Germany ... .. .. .. e 618 6,808 1,606 7,334 8 20,712 708 1,712 2,275 . 41,781 
Holland ..  ..  .. e. iss 984 5,529 | 4,087 12,049. 778 2,513 969 4,379 1,052 1,470 ... 33,810 
Belgium nn. Са 333 4,308 316 4,979 166 10,589 328 1,847 12341 30 . 35 515 
Fran ee 316 7,454 2,776 1.775 851 941 549 3,382, 60 „ 18, 104 
United States *. , 2,033 188 910, 994 13 13,066 1,239 117 500 4,390 23, 450 

Total, E. 4,334 24,192 9,697 27,140 1,816 48,674 4,006 11,437 23,856 6,168 ... 161,320 


— — —— — — 


— — — — — — — — —— — — ̃ —„— a3• — — — — 


Additional imports: Italy, goods, E56, machinery, 4 240; cies of Good Hope, machinery, £70. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


£ | | £ | £ £ | £ £ ` £ 
Various countries, mainly as above e. | 6,107 | 4,717 | 308 | 670 5 NGA 1, i 5 185 7.075 76 21,083 
Toran EXPORTS: Tota, Вю-Ехровтв: ` ToTAL Imports: 
£171 ,427 £21,083 £161,686 


Nors.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many smounte relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. 

* This section does not include telegraph cables and apparatus. 
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THE TRADE SCHOOL PROBLEMS OF 
SKILLED LABOUR. 


By C. ALFRED SMITH, В.8с. 


THE old system of apprenticeship seems destined to pass 
away. The premium pupil has gone; the technical 
colleges and the Universities now receive the “ premium 
from the parents in the form of fees. It must be confeased 
that the average product of these places is an individual 
vastly superior in intellect and manners than the lad who 
passed through the works under the pernicious * premium 
system. There may be some feelings of doubt in the minds 
of parents as to whether engineering is overcrowded, and 
whether jf pays to invest as a capital sum, say, £300 or 
£400 necessary for a youth to graduate in engineering. But 


there is no doubt whatever in the minds of the experienced, : 


that it is better to pay college fees than a premium. The 
training and future of the coming captain of industry has 
been well to the front of late years; we are now beginning 
to remember the privates in the great industrial army. 

Free and compulsory education is just now beginning to 
yield its fruits. We may be not altogether pleased with the 
fruits—‘ Dead Sea apples our real conservative of the 
‘‘never-changing " policy may say—but we have to take 
things as they are now, and attempt to make the best of 
them. We cannot go back, even if we should wish во to 
do, to the ways of those happy days before free 
education and Free Trade. Every child of the gutter is 
to-day of “the privileged class,” for every one possesses 
within him the dormant possibilities of intellectual growth. 
He can read and write, and printer’s ink is cheap. Free 
libraries offer him everything but what some call the scum 
of journalism, and yet it is the so-called scum which is read 
by the product of free education, in nine times out of ten. 
Sad thoughts might obscure the more cheerful side of the 
picture, if we permitted ourselves to dwell too deeply upon 
the contents of the Scrappy Bits and sensational Sunday 
newspaper type of fact and fiction. We are aware that they 
have “ the largest circulation,” but compare even the con- 
tenta of Scrappy Bits or P.O.T. with the stuff read ten years 
ago, and the comparison acts as a tonic. It is the same 
with the boys’ paper. You and I, dear reader, may think 
that the one chapter, which we have in a haphazard fashion 
picked out of the serial in the paper which is read by 
the future artisans of this country, is absolute drivel. 
But in our schooldays similar boys were reading something 
that was not only drivel but was also dangerous. The enor- 
mous sales of popular educators have proved beyond doubt 
that, from various and perhaps mixed motives, the masses 
have been stirred to seek self-improvement. The majority 
want “to get on.” Very few of them actually do make 
much progress, but there is at least something hopeful in the 
fact that they desire it. It is better than the loafing and 
lounging of a bygone generation. | 

It has always been the writer’s hope that one day he might 
be enabled to persuade some philanthropic millionaire to 
enable him to cheapen technical literature, even as the novel 
and the newspaper has been cheapened. Не especially would 
like, as an experiment, to publish for 45d. а 6s. text-book 
on, say, elementary steam or elementary electricity. Would 
the boy in the workshop, and even the artisan who “ wants 
to get on " buy such a book at such a price? We may one 
day, perhaps, know as the result of an experiment. When 


first the technical schools were opened, it was said that men 


would not attend in the evenings. But they have come in 
their tens of thousands. They have, nevertheless, been 
handicapped by the expensive text-books. For the things 
which each student learns for himself are usually of most 
service to him. Considerable familiarity and experience 
with evening students, particularly those engaged in practical 
work during the day, has forced the conclusion upon the writer 
that there are few more hard-working sets of men in the 
community. They are, it is true, often badly prepared and 
ill-assorted ; they are groping in the dark, and have a 
thousand difficulties that the lad with time at his disposal, 
and money at his command with which to purchase text- 
books, can never know. But they are earnest, respectful 


but we must frame our scheme for the average. 


without being cringing, painstaking and willing. Nearly 
thirty years ago John Tyndall spoke of the intellec- 
tual Samsons toiling in the mills and аё the 
forges of Lancashire and Yorkshire,” and added, 
“Give these men the teachings of science, and you 
will multiply the chances of discovery, diminish the causes of 
calamity, and materially enhance the pros of national 
advancement.” These Samsons come to the evening classes 
because they want “to get on.” Let us encourage them. 
To them, to get on," means to get happiness. Material 
advancement does not always mean that. But the “ get on” 
idea. stimulates the artisan to better work, it makes him a 
better citizen, a more useful unit in the industrial army. 
Let us, therefore, help him and encourage the get on" 
idea. Work is as necessary for happiness as for character, 
and it has been proved over and over again that it most 


frequently attains its full concentration and continuity when 


it is the desire of the worker “to get on." Perhaps the 
value of money as an element of happiness diminishes rapidly 
in proportion to the development of the individual. The 
wealthy consultant who looks round at the adornment of his 
home, should he deal honestly with himself, would confess 
that his armchair and his bookshelves are probably the only 
things which has given him pleasure proportionate to their 
cost. But with the private—the агіівап —“ the get on" 
spirit is to be commended, as work is always more com- 
mendable than idleness. | 

In thé current Journal of the I.E.E. there is a paper on 
the “Technical Training of Electrical Artisans,” by Mr. 
C. P. Coote Cummins, of Dublin. Surprise is expressed by 
the author, that the subject has not received more 
attention from employers than has been the case in 
the past. We are reminded that wiremen, telegraph 
and telephone linesmen, electric bell fitters, armature and 


‘bobbin winders, electrical machinery attendants, electrical 


instrument makers, and makers of electrical fittings and 
accessories, are included under the general heading of 
* electrical artisans.” But Mr. Coote Cummins discusses, 
almost exclusively, the problem of the wiremen. There is a 
great deal of suggestive matter in the whole paper, a study of 
which will amply repay anyone at all interested in industrial 
problems. Dr. Shadwell’s now famous book Industrial 
Efficiency,” is quoted as follows : * England is like a com- 
posite photograph, in which two likenesses are blurred into 
one. It shows traces of American enterprise and of German 
order, but the enterprise is faded and the order muddled. 

. . . . We are a nation at play." It is a peculiarly apt 
quotation, which follows quite naturally as a corollary to the 
section of Mr. Coote Cummins's paper dealing with defects 
in the present methods of training wiremen. 

The proposed remedy is really an amended apprenticeship 
то But the weakness of this, as of any form of apprentice- 
ship system in this twentieth century, is a very real one. 
One of the virtues of the old system of apprenticeship was 
that the master and the 'prentice lad lived and worked 
together side by side. The old personal relationship has 
practically died out. It is the Employers’ Federation and 
the Trades Union now—not the master and the man. New 
times have brought into being the limited company. In 
their own interests employers must see to it that a suitable 
system of training is devised and put into operation 
that the boys themselves are given every possible encourage- 
ment and assistance in making themselves proficient." This 
is the weak link in the chain. The limited company has 
forged this weak link. The managing director of a large 
firm cannot take an active interest in the individual welfare 
of each boy who carries a tea-can in the works. And the 
shareholders demand dividends this year—the majority know 
next to nothing, and care less, about the supply of electrical 
artisans in ten years’ time. Our author is too much of an 
idealist. There are firms, of course, which are exceptions, 
But if the 
chain of training of the artisan is weak, is there a method 
of strengthening it? Possibly. It is worth discussion. 

The Admiralty system of apprenticeship has given most 
excellent results, but the Admiralty officials have sponsored 
the apprentices in a manner which few, if any, private 
firms would adopt. An instructor is provided in the 
Royal Dockyards for so many apprentices, and there are 
certain definite hours of study in mechanics and such subjects 
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during the day time. In America the scarcity of skilled 


men has been felt, and apparently the officials of the New 
York Central Railroad are seeking to supply the gaps by a 
Bystem similar to that established many years ago by the 
British Admiralty. The great advantage of the New 
York Central Railroad system is the shop instructor; thus 
the foreman is not worried by the apprentices. Lectures 
and drawing classes are also held during working hours, so 
that the apprentice is not physically wearied when he studies. 
Doubtless these conditions are ideal, but they will not obtain 
in the average engineering works during the next few years. 
We must seek some other more immediate remedy, at the 
same time keeping in mind all experimenta and their results. 
. À few months ago Mr. W. F. Stanley, who has done good 
service to his country by his rescue from our trade rivals of 
the trade of instrument making, opened the Stanley Tech- 
nical Trade Schools at South Norwood. І cannot do better 
than quote from his opening speech in order to show the 
reader Mr. Stanley's ideas and his scheme :—“ If we can so 
prepare our boys by education that they will be coveted as 
apprentices by our technical manufacturers, I am sure they 
will raise the standard of our work. Whereas, at present 
our manufacturers will have nothing to do with our boys,” 
poorly educated in such subjects as history, geography and 
grammar and rudimentary arithmetic only, * who have been 
turned out in such numbers from our national schools 
throughout the country, with no taste attempted to be culti- 
vated for mechanics or science." In short, Mr. Stanley 
hopes to train the hands and the mind of the future appren- 
tice, во that he will be, at once, of service to his employer 
and able to take an intelligent interest in his own future. 
Such “ schools of practical industry," as they were called, 
have already been tried. with excellent results in France. 
When these scheols were established (1885), engineering, at 
any rate, was рё а very low ebb in France. To-day, the 
French are supplying motor-cars to England to the envy of 
our own engineers—and perhaps also of our own artisans. 
In order-to meet the expense of practical instruction in such 
trade schools, Mr. Stanley suggests the manufacture of 
articles now imported from abroad. Не, as a suggestion, 
mentions the German toy industry. Whether such a revenue 
could be obtained or not, it is fairly certain that such trade 
schools would materially benefit the nation. It must be 
thoroughly understood that a part of the working day is 
spent in the study of elementary science and part in practising 
handicrafts. 

The few facts narrated above have been pieced together in 
the hope of drawing attention to Mr. Coote Cummins's 
capital paper and to Mr. Stanley’s excellent experiment. 
Most people admit the great importance to this country of 
the really intelligent—one might almost say intellectual— 
artisan. The power of the political wind-bag will be 
reduced as the industry of the worker becomes more marked. 
Labour will not then blindly seek to force a quarrel with 
capital, but will recognise how very interdependent are 
their interests. Employers admit that the college-trained 
assistant is a higher type than the “ premium " pupil whom 
he displaced. No one supposes that he is in any sense per- 
fect, or that he will not improve as our experience in the 


training of such assistante accumulates, and our knowledge 


of the real needs of the employers increases. The graduate's 
education has only just begun as he leaves college—but 
he is not а nuisance to the employer; indeed, if he is not up 
to his work he goes. It may so happen that the trade school 
offers a solution of the problem of the training of the artisan. 


j 


| 


Electrical Exhibition at Lyons, June, 1908.— 
According to the Board of Trade Journal, Н.М. Consul at Lyons 
(Mr. E. Vicars) has forwarded particulars of an International 
Exhibition of electrical machinery and apparatus used in agriculture 
and industry, to be held at Lyons from June 186 to 30th, 1908, 
under the auspices of the Society of Agriculture, Science, and 
Industries of that city. Applications for space should reach the 
offices of. the society, 30, Quai St. Antoine, Lyons, before 
Februsry 15th next. Copies of the regulations, plan of the 
exhibition, and form of application for space, forwarded by H.M. 
Consul may be obtained by intending British exhibitors at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, E. C. | 


ЖЫ: R.P.M. | 


ELECTRICAL DRIVING IN A CLOTH 
FACTORY. 


ALTHOUGH the advantages of the electrical driving of 
textile machinery, especially with a separate motor to each 
machine, have long been recognised, actual data of power and 
cost are not plentiful. И 

А practical comparison between group driving and 
individual machine driving has recently been carried out in 
a German cloth factory of moderate size, and we take the 
following details from the particulars published in the 
Elektrotechnische Zeitschrift .— 

The factory was at first equipped with one motor to each 
group of machines. The motors were three-phase squirrel- ' 
cage ones, to avoid all risk of firing the dust-laden 
atmosphere, and they were fed from the town supply as the 
vibration set up in the neighbourhood prevented the use of 
а private steam plant. With the above arrangement the 
cost of driving was judged by the proprietor to be somewhat 
excessive, and experiments with a view to reducing this by 
the introduction of individual machine driving were carried 
out. Опе of the weaving shops contained 27 looms, worked 
from a countershaft, driven by a 15-H.P. motor. The 
countershaft was 123 ft. long and 23 in. in diameter, and 
ran in 16 ring-oiled bearings at 190 R.P.M. Toran this 
shaft idle, was found to absorb 4:5 KW., and with all the 
looms at work it absorbed 11:1 Kw. 

In the second shop there were 63 looms arranged in two 
storeys and driven by’a single 30-H.P. motor. This motor 
drives a single shaft from which the looms in both storeys 
are worked. This shaft was 123 ft. long and 2,% in. 
diameter, and ran in 17-ring oiled bearings at 180 R. P. u. 
Running idle, this shaft took 12:2 kw., and when loaded 
21 KW. The power absorbed when running idle was, there- 
fore, 44 per cent. in one case, and 58 per cent. in the other 
case of the full load power. The importance of this is 
augmented by the fact that only about two-thirds of the 
looms are ever at work at once. 

For individual machine driving a special small totally- 
enclosed motor of *6 H.P., made by Messrs., Max Schorch and 
Co., of Rheydt, was used. This motor, tested on the brake, 
gave the results shown in fig. 1. It will be seen that it had 
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the unusually high efficiency of 85 per cent. from fall load 
to half load. | 

The losses in this motor at full load (including belt slip) 
amounted to 100 watts, and when driving a fully loaded loom 
the total power absorbed was 500 watts (including the motor 
losses ). : | | 

The following comparison сап now be made оп the basis 
of the above figures :—Power wasted in transmission shafts 
to the whole of the 90 looms (group driving) = 4°5 + 
12°2 = 16°7 Kw. А | 

Since the shafting has to run 10 hours а day and 300 
days а year, the total units wasted annually = 16°7 x 10 
x 800 = 50,100 Kw.-hours. The average cost of energy 
was 89d. per Kw.-hour, giving a total of 


'89 


100 x ——— = 4. 
50,100 x 240 £18 


Investigation showed that, allowing for stoppages for 
various causes, each loom could be considered as working 


NOU 
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uninterruptedly on approximately 178 days of 10 hours each 
out of the possible 300 days in a year. The total power 
wasted annually with individual machine driving for 90 
looms would, therefore, be 90 x 100 x 10 х 178 = 


16,020 Kw.-hours, costing 16,020 x 240 = £59. The 


saving, ав compared with group driving, should, therefore, 
be £184 — £59 = £125. 

As a check on this result, six looms were preliminarily 
fitted with independent motors, and their power consump- 
tion was measured by meter. At the same time the power 
absorbed by the 27 looms in the first shop (group driving) 
`- was also taken by meter. 

The experiment lasted two months, and during this 
period the factory was on full time. With individual drive 
the total power per loom per day worked out at 2:4 Kw.-hours, 
and with the group drive at 3:3 Kw.-hours. The saving on 
90 looms, therefore, works out in this case at £88 108., 
against the £125 estimated above. 
accounted for by the fact that during the experiment the 
looms with individual drive, were dealing with a heavier 
cloth than those with group driving. However, taking the 
average of the two results, the saving on the looms should 
amount to at least £107. In addition to this the individual 
driving of the auxiliary machinery in the factory showed an 
estimated annual saving of £40, making the total saving 
£147. In estimating the actual benefit obtained, the first 
cost should, strictly, also be taken into account, as this ів 
usually greater in the case of individual driving. In this 
particular factory the complete electrical equipment for 
individual drive (111 motors, with belt-tightening gear, 
switches, fuses, cables and erection), amounted to £1,000. 
The original group driving installation had cost £750, and 
it was sold for £250, so that the cost of this original 
installation was paid off in 34 years by the economy, result- 
ing from individual driving. 

In ‘addition to the saving in running expenses, various 
other advantages result from individual driving. A fault in 
a motor only incapacitates a single machine, instead of the 
whole shop. For a factory of large area, separate motors 


offer the only practical method of distribution. The saving 


in belting alone is considerable. There is greater cleanliness 
and less likelihood of damage through oil dripping. Lastly, 
in the case of new buildings, the absence of heavy shafting 
permits the use of a light and inexpensive constraction. 


2 ———— 
NOTES ON DRAWING-IN CABLE. 
By W. PLEASANCE. 


WHEN а length of cable has been delivered by a first-class 
maker, it has been thoroughly tested, and is almost 
invariably in perfect condition. The problem of how to get 
the cable into place and at work with the least possible 
damage and rough usage is a most important factor in the 
reliability of any network or system of mains. | 

An infinite number of details present themselves in this 
connection, a few of which the writer wishes to discuss, con- 
· fining himself within the limits of this article to cables 
drawn into pipes or ducts. 

One of the first considerations is in regard to the class of 
cable used. Many engineers specify a serving of jute for 
lead-covered cables, being of the opinion that it best protects 
the cable, while others hold that the jute retards the 
drawing-in of the cable owing to its tendency to ruck up, 
making the cable bind, and thus causing more damage than 
wt saves. The writer, after considerable experience with 
both covered and uncovered, inclines to the latter opinion. 

When ordering cable for a given line of ducts, much waste 
of time may be avoided during pulling-in by ordering the 
cable in lengths, so that all lengths of one size and class of 
cable to be pulled in at one box shall be rolled together on 
one or more drums, each dram being stencilled with the 


lengths it contains, and the number of the box for which - 


they are intended. i 
Where more than one length of the same class and size of 


‘the duct the cable shall be drawn in. 


This difference is partly 


cable are to be pulled into a line of ducts, it is sometimes 
convenient to have the companion lengths rolled on separate 
drums, so that while one length is being pulled in, the next 
can be prepared, and the cable grip fixed, so as to be ready 
when the first pull is finished. 

When the quality and covering of the cable have been 
decided upon, and also its arrangement on the drum, the 
next point that has to he considered is from which end of 
Other things being 
equal, it is always better to pull down a slope than in the 
opposite direction, and in pulling through a length of pipe 
which has a sharp bend at one end, such as occurs in a deep 
dip in a crossing or an awkward bend around a box, the pull 
should be arranged so that the cable does not enter the bend 
until towards the end of the pull. If it were pulled from 
the other end the greater part of the cable would be subjected 
to a large strain at the bend, and the extra pressure thus 
required, and the labour necessary to pull the cable through 
the duct, instead of only coming while the short length 
passing the bend is being pulled into position, will have to be 
maintained continuously throughout the pull. 

The passage of the ropes through the pipes preliminary 
to the actual pull will show whether water is present or not, 
and this introduces the important question as to how to 
keep the cable dry while pulling it through water, this being 
& question of the utmost importance with the majority of 
cables. Whenever possible it, is strongly advisable to pull 
the cables through with their ends hermetically sealed with 
а lead cap, but as this necessitates the cable being gripped 
by its lead sheath, the method has its drawbacks; since if 
rope is used this projects, and is liable to catch in the pipe, 
whereas if wire is used there is considerable risk of cutting 
into the lead and damaging the insulation. This risk also 
exists with a rope grip, but in a less degrée, With such 
grips in an awkward pull there is also a risk of the lead 
parting altogether. There has been introduced in recent 
times a patent device consisting of a wire mesh, the open 
end of which is slipped over the cable, the other end being 
provided with an eye, to which is attached the rope, and the 
device is so arranged that the harder the pull with the rope 
the tighter becomes the grip of the mesh on the cable. 
This arrangement appears successfully to overcome the 
objection due to tearing and parting, as it puts an all-round 
pressure on the cable without cutting the lead. The advan- 
tage of this device has been especially felt in connection 
with the drawing-in of telephone cables, where the lead is 
not supported by a solid core, as is the case with slighter 
cables. | 

Where cables of any size are dealt with, however, it is, 
perhaps, safer to pull in not by the sheath but by the core, 
and where this is done a special cable grip, such as is sup- 
plied by most cable firms, is not an absolute necessity. The 
method adopted is to open the strands of the cable, and pass 
them through the eye of the swivel attached to the pulling 


rope, one half of the strands used being passed through the 


aperture in one direction, and the other half of the strands 
in the opposite direction; these are bound back upon 
themselves, the details of the method varying according 
to the type of cable used. Such a method involves the 
consideration of how to make the eye in the cable and its 
attached copper strands water-proof, because, as was men- 
tioned before, in the majority of cases the cable has to pass 
through water in the ducts. This water-proofing can be 
attempted in various ways. Perhaps the most usual way is 
by pouring hot composition of a cheap variety over the whole 
of the portion of the cable which is being bared, or else 
wrapping the cable from the lead up to the swivel with 
white tape, and then covering it with a layer of compo. A 
refinement of this method is to pour composition inside the 
junction of the cable with the rope before the taping-up i8 
quite finished. Paraffin wax is sometimes used in a similar 
way, but this has the disadvantage that if there is any delay 
in pulling the cable, sufficient to allow the wax to cool, it is 
apt to crack and let the water through, whereas a slightly 
elastic componnd would not do this. бо, 

After the cable end has been prepared, the drum should, if 
possible, be placed over the line of pipes through which the 
cable is to be drawn, in such a way that the cable can be run 
off the drum and enter into the pipe with a good easy bend. 
That is to say, if the cable is to be fed in such a way that 
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the drum, the surface box, and the duct are in sequence, the 
cable should come away from the underside of the drum, 
whereas, if the drum is placed over the line of the duct 
through which the pull is made, the cable having to go back- 
wards to the surface box, it is better to draw the cable from 
the top side of the dram in order to give a clearer sweep. 
The cable should be pulled off the drum by one man whose 
duty is to prevent any slack forming, for if thedrum over- 
rans the cable the slack is apt to fall heavily to the ground. 
If the box is large enough, a man should be placed in it 
to grease the cable and see that it enters fairly into the 
duct without catching on the top of the pipe. This trouble 
is a frequent cause of abrasion on the outer coverings of the 
cables where the eye of the pipe is at all sharp, and in all 
cases а movable or split beli-mouth should be used. When 
heavy or stiff cables are to be dealt with, a device which is 
shown by the first illustration is very useful, as it may be so 
placed as to obtain a straight pull on the cable, thereby 


ham 


Fic. 1.—CaBrEg GUIDE. 


avoiding the damage that may be caused by on upward pull on 
the cable when passing into the pipe, during the first few feet 
of the pull when the strain is greatest. Where the pipes are 
not finished with bell-mouths, or in the case of conduits which 
are cnt to fit the boxes, the sharp edges of the pipes should 
be smoothed off with a hammer or chisel, and finished with 
cement mortar. A good plan is to fit a false bell-mouth 
instead, similar to that shown in the second illustration, 
during the time that the cable is being drawn in. This 
form possesses the advantage of being capable of being 
slipped over the cable, this being especially useful where one 
cable is already in the duct or where the cable is being 
pulled right through a box. 

The actual operation of pulling now comes under considera- 
tion. This resolves itself into a question of the relative 
merits of hand and winch work. When light cables or short 
lengths are being pulled, the hand method is considerably 


Еа. 2.—FarsE BELL-MOUTH. 


quicker, as there is no time lost in fixing and moving the 
winch ; but, on the other hand, the taking-up of the slack 
cable after à rest or a hard pull against some obstruction, 
which perhaps disappears suddenly and frees the cable, 
tends to give & jerky motion to the cable pulling, which 


is absent when the winch is used, although even in the 


latter case, the elasticity of the rope occasionally causes a 
jerk on the cable. The winch has a great advantage over 
hand pulling for busy thoroughfares where a long line of 
men would take up space and hinder the foot traffic. 


With reference to the rope to be used, the manilla rope 


has the advantage over a steel one that it often sucks up any 


small quantity of water standing in any depression within 


the run, and can be much more safely and easily handled 
than a wire rope, the strands of which wear and eventually 


break, thus necessitating the use of gloves by the men 
handling the wire ropes. 

When the cable is drawn through, the end should be 
carefully examined to see whether the same shows any sign 
of damage, and, further, whether there is any danger of 
water having penetrated to the insulation. In the case of 
paper-insulated cables, if there is any doubt as to whether 
the sheathing is intact, the spare cable at the end should 
be at once cut off, in order, if possible, to prevent the water 
passing to the core, and then the paper and core should be 
tested. The paper may be roughly tested by taking 
off a piece and burning it. If water is present it will 
spit as the flame reaches it. The core is most easily 
penetrated by water, and should therefore be examined care- 
fully, a section being cut off with a dry saw. If water is 
present to any great extent, the oil hanging about the 
strands will be dull and somewhat of the colour of butter- 
scotch, instead of looking, as it should, clear and bright. 
Possibly beads of water will be found visible. If no 
sign is noticed on this preliminary test, a piece of the core 
should be dropped into boiling resin oil, out of which all the 
air has been boiled, and the presence of water will be shown 
by the rush of fine bubbles to the surface, which can 
easily be distinguished from any chance air bubbles carried 
withthe core. 'The paper should also be tested in the same 
manner. 

When the cable has been tested and found in good con- 
dition, the ends should be sealed, and this should be done 
with as little bending as possible. It is a common fault 
with mains men to pull the cable up at a sharp angle in 
order to get a level surface to workon. This should be stopped, 
inasmuch as the insulation and sheathing is strained and the 
cable distorted. The cable end should be sealed by drawing 
the lead a little forward from the core where necessary, the 
edge of the lead being turned inwards, and a round lead cap 
or sleeve sealed on to the cable sheath. Some men pull the 
cable up so that the end is horizontal, and fill up the hollow 
formed by the core drawing back, finishing the solder off 
with an iron. "This method is open to the disadvantage that 
when the cable is straightened the core will come forward 
again, and, when a cap is used, perhaps push it off. If there 
is any doubt as to the reliability of the man responsible for 
the cap and a better man cannot be found, the end should be 
finished off with a layer of compo. 

It is hoped that the foregoing notes will be of assistance 
to engineers who, likethe writer, have found certain practical 
difficulties in cable laying which, up to the present, have not 
been dealt with exhaustively in text-books. "These notes are, 
of course, not intended for the use of experts in such 
work, who will have developed their own special methods of 
dealing with such problems, but the information may be of 
use to mains engineers who have from time to time met 
difficulties in operation due to inexperienced workthen and 
awkward runs. 


j 


THE 1908 ELECTRICAL EXHIBITION АТ 
MANCHESTER. 


WE mentioned last week that the arrangetnents for the 
holding of an electrical exhibition in Manchester next year 
had made considerable progress. We are now enabled to 


give the following particulars :— 


On September 24th, at в meeting convened by the Lord 
Mayor of Manchester and the Mayor of Salford, represen- 
tatives of Municipal Councils and supply companies at- 
tended. Тһе Lord Mayor first indicated the wishes 
of his own Corporation, and also those of the neigh- 
bouring borough of Salford. Councillor Howarth, 
Chairman of the Electricity Committee, then took the 
chair, and a number of general details were discussed. 
The authorities which were represented; and which! have 
undertaken to give their support, are as follows :— 


Accrington Colwyn Bay Lancashire Electric 
Batley Derby Power Co. 

Bury Dewsbury Manchester 
Bradford Elland Rochdale 

Bolton Harrogate Stretford 
Blackburn Heywood St. Helens 
Blackpool Liverpool Salford 
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The following resolutions were passed :— 


1. That in the opinion of the representatives of the various Muni- 
cipal, District and Urban Councils and Supply Companies’ 
authorities, it is desirable that an Exhibition be held in Manchester 

during October, 1908. . 
2. That as the sum of £5,000 is considered a necessary fund to be 
raised for the purpose of providing suitable buildings and to ensure 
success to the undertaking, it was suggested that tbis should be 
raised by donations from the above authorities in the ares affected, 
it being understood that tickets to the Exhibition would be issued 
to the donors in proportion to the value of their contribution. 

The title of the Exhibition is to be “The Electrical 
Exhibition of 1908, to be held in Manchester." 

Since the date of the above meeting, the Corporations of 
Buxton and Warrington have contributed, and a very large 
number of corporation committees have undertaken to deal 
with the matter now that the municipal elections are over. 

It is announced that a meeting of the Electrical Trade will 
be held in Manchester on Friday, December 6th, and 
also that a similar meeting will take place in London 
on Wednesday, December 11th, so that members of the 
industry can attend a meeting at whichever place is 
the more convenient for them. Those by whom the pre- 
ey arrangements are being made consider that this 
being the second Electrical Exhibition organised by the trade 
itself, it may reasonably be expected that it will be even more 
successful than the firat, for the following reasons :—(1) On 
account of the general support that is being given by 
Corporations in the North; (2) By reason of Manchester 
being the centre of so great a number of textile, manufac- 
turing, and mining industries ; and (3) Because of the more 
complete and comprehensive nature of the Exhibition. 

The Exhibition will be conducted on the following lines :— 

1. An influential President to be elected. 

9. A list of patrons to be secured. 

3. A General Committee to be appointed consisting of— 

(a) Five representatives of Corporations or Councils donating to 
the funds. 

(b) Two representatives of supply companies donating to the 
funds. | 

(c) Two representatives elected by the Institution of Electrical 
Engineers. 

(d) One elected by the Municipal Electrical Association. 

(e) Three representatives of the National Electrical Manufacturers’ 
Association. 

(f) Two representatives of the Electrical Contractors’ Asso- 
ciation. | 

(g) Five representatives from amongst the general exhibitors. 

From this general committee an executive or acting com- 
mittee will be appointed, with full powers to carry out the 
scheme on behalf of the main committee. Consulting 
engineers: Mr. S. L. Pearce, A. M. I. C. E., M. I. E. E., 
M. I. M. E., and Mr. V. A. H. M' Cowen, M. I. E. E., M. I. M. E. 
General manager: Mr. C. S. Northcote, M. I. E. E. Organising 
secretary: Mr. W. Davenport. 


The profits arising out of the Exhibition are to be allocated 
thus :— 

1. In a percentage return to exhibitors. 

2. A percentage return to donors. 

3. A percentage to be contributed to charities connected with the 
electrical industry. 

4. A surplus, if any, to be dealt with by the Committee. 

It may be remembered that, as a result of the Olympia 
Exhibition, a sum of £3,793 was distributed to the benefit 
of the electrical industry generally, and it is hoped that the 
result of the forthcoming exhibition will be even more 
successful, quite apart from the stimulus which it must 
inevitably give to the industry generally throughout a very 
large area. 


The Price of Aluminium.—The reported reduction 


in the price of aluminium, which was referred to iu this journal on 
November 1st, is now confirmed by the Aluminium Industry Co., 
of Neuhausen. It appears that the company has informed the 
Stock Exchange at Basle, apparently in reply to an inquiry, that 
the price will be reduced to 28. per kilogramme (about 10°9d. per 
1Ь.), on January 1st, 1908, and at the same time has intimated that 
the aluminium syndicate has been prolonged for five years. It is 
stated that since the reports were first circulated as to the forth- 
coming cheapening of the metal, namely, at the beginning of 
October, the quotation for the Swiss company's shares has declined 
by over 50 per cent., а result which is attributed to sales by some 
persons who obtained early information of the decision to lower the 
price of aluminium from 3s. to 28. per kilogramme. 
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NEW ELEOTRICAL DEVICES, FITTINGS, 
AND PLANT. | 


Fire Preventer. 


A simple device has been brought out by Messes. VERITYS, LTD., 
intended ta prevent fires due to short circuits in flexibles. The 


latter are apt to short in the lampholder or cord grip, and though 


OM 


Е 
1222 — ee mpg s — e 


Fic. 1.—-Үюкггүз FIRE EXTINGUISHER. 


the fuse may act quickly, it is quite possible for the insulating 
material to ignite, the flame then travelling up the cord, and per- 
haps setting fire to inflammable materials in the vicinity, especially 
in shop windows. The little clasp shown in fig. 1, which is lined 
with asbestos, is clipped on the cord near the bottom end, and 
prevents the flame from travelling up the cord. 


The Crompton-Blondel Flame Are Lamp. 


A flame arc lamp possessing some novel and interesting features 
has recently been placed on the market by MESSRS. CROMPTON AND 
Co., Ltp., of Salisbury House, E. C., who have secured a licence for 
the manufacture and sale of the flame lamps and carbons made 
under the patents of M. André Blondel. 

The Blondel lamps have been in use for some considerable time 
on the Continent, and we understand that they have met with а 


Fig. 2.— SECTION OF ARC AND EOONOMISER. 


great deal of success, particularly in Paris, where they are largely 
used for street lighting, and at the Milan Exhibition, which was 
lighted throughout by them. . 

Messrs. Crompton & Co. are now making these lamps at theif 
works at Chelmsford, and selling them under the title of the 
Crompton-Blondel Flame Lamp. For this purpose the design of 
their well-known “S” type arc lamp has been modified and new 
features have been introduced— notably, in regard to the arrange 
ment of the carbons (the positive being below the negative), and 
the ventilation of the globe. 

The carbons used are heavily mineralised, and give a long and 
curiously-shaped flame of great intensity, emitting light of В pale 
yellow or primrose colour, which is most pleasant to the eye. i 
colour is a mean between the orange-coloured light given by most 0 
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the inclined carbon lamps and the white light of the ordinary arc. 
Fig. 2 shows a sectional view of the flame are, carbons and 

economiser. It will be noticed that most of the light is given out by 

the flame itself, which is of some considerable length. Other light 


comes from the incandescent ends of the carbons, and a certain 


amount is reflected from the surface of the economiser, which 
rapidly becomes covered with a very fine white deposit, well suited 
to this purpose. 

Fig. 8 gives the curve of candle-power distribution for this lamp, 
also for an ordinary white arc lamp and an inclined carbon flame 
lamp. This diagram enables comparisons to be made b.tween the 
light given out by the three different lamps at any angle, and it 
will be seen that at angles near to the vertical both types of flame 


Fic. 3.— COgvR or C.P. DISTRIBUTION. 


lamp are greatly superior to the ordinary lamp. At 45° the inclined 
flame is about twice and the Crompton-Blondel about three times 
as powerful as the ordinary arc, and at angles between 55° and 75° 
the Crompton-Blondel is about four times as powerful as the 
ordinary arc and more than twice as powerful as the inclined 
carbon lamp. 

This high candle-power in directions near to the horizontal isof 
great value for lighting streets, open spaces, factories, buildings, 
&c., where it is advisable to have an even distribution of light. 
The curves shown in fig. 4give the illumination in candle-foot units 
from the three lamps referred to above, and it will be seen that, 
while the inclined carbon flame lamp produces a high illumination 
at about 10 ft. from the post, it rapidly falls off and becomes very 
little better than that of the ordinary open type. On the other 
hand, the Crompton-Blondel lamp gives an equally high illumina- 
tion near to the post, and the falling-off is very much less rapid as 
the distance increas:s. Thus an illumination of one candle-foot is 
obtained at 20 ft. with an ordinary атс, at 30 ft. with an inclined 
carbon flame, and at about 47 ft. with a Crompton-Blondel. 

Referring again to fig. 3: these curves enable one to compute 


. the mean hemispherical candle-power, which is 450 for the ordinary, 


1,125 for the inclined, and 1,850 for the Crompton-Blondel. It is 
not, however, correct to assume that the mean hemispherical 
candle-power is a true measure of the usefulness of a lamp. A 
good illumination depends more on the shape of the curve than the 
mean value. A theoretically correct curve would be one in which 


the candle-power at any angle is proportional to the square of the 
distance through which the light travels before striking the point 
of observation. This ideal curve is, unfortunately, beyond the 
reach of any known arc lamp, but fig. 3 shows that the Crompton- 
Blondel approaches nearer to it than either of the other two. 

In these diagrams the figures for the Crompton-Blondel lamp are 
taken from a series of tests carried out in Devonport Dockyard, 
where upwards of two hundred of these lamps are in use. The 
other two curves are taken from an article by Mr. Kenelm Edgcumbe, 
published in one of the electrical papers las? July. 

The Crompton-Blondel lamp is made in six standard віг зе, three 
With a siogle pair of carbons, and three with two pairs, and they 
Will burn for periods varying from 8 to 45 hours. This is done 
Without the use of a magazine or any similar contrivance which 
complicates the mechaniam and requires continual attention. 


The mechanism and general construction of the lamp аге almcst 


identical with the Crompton “В” type lamp. 
Special attention has been given to the ventilation of the globe, 
as the proper direction of the sir currents has an important bearing 


i 


on the correct formation of the flame and the disposal of the 
products of com. bust ion. There is no leakage into the chamber 
containing the mechanism, and consequently very little more 
cleaning and no more repairs are required than in the cass of the 
ordinary oper-type arc lamp 

Mesars. Crompton & Co., Ltd., are now substituting these lamps 
for the older open-iype lamps in their shops at Chelmsford, where 
the lighting is entirely by arc lamps, no incaadı scents being used. 
The new lamps ё. Ке 250 watts, against 400 and 600 watts in the 
old type, which effects a very lar :e saving in the running cost of 
the shops, while the new light is great'y superior to the o'd, both 
from the point of view of intensity and of absence of shadows. 

The Crompton-Blondel lamps have been used most successfully 
in reveral parts of the country for the lighting of factories, streets, 
and open spaces. Special arrangemente have been made for their 
manufacture, and a large stock of special mineralised carbons is 
kept in London. i 


OUR LEGAL QUERY COLUMN. 
[Questions addressed to this column should be written on one side 
of the paper only.) 


" INQUIRER ” writes :—‘ We should like your opinion on the fol- 
lowing questions:— 

' 1. We have a house to wire in this town, and immediately oppo- 
siteto the house isa street lamp. The town's engineer has refused to 
connect the house, as he says the cable which tupplies the lamp is 
only large enough for that purpose and the above house, but he says 
that he cannot connect this house as others may want tbe light, and 
if he supplied one he would have to supply the lot, which means 
laying a larger cable, and he will not do this. Can we compel the 
Council to supply current for this house; they allow 20 yd. of 
cable for each consumer, and it is under 20 yd. from the street 
lamp cable to the house ? | 

“2. ‘A’ has a service cable in his shop for lighting purposes, and 
the out-buildings are used by his son, who requires a motor. Is 
the son who pays for the motor which ' A' has nothing to do with, 
entitled to a separate service, the out-buildings being joined to 
main buildings of shop? The Council contend that as there is 
already a service to the main building, the son should connect the 
mains for the motor to the service box of A. 

"3. We should also like to know if we could compel the Council 
to connect any person who desires a service, if he resides in the 
area of the Urban Dis rict Council. We wired two houses some 
18 months ago, and they refus d to connect them as their cable 
was not large enough. We are prepared to pay for any length of 
cable over the 20 yd. allowed by them.” 

„ As to (1), the excuse put forward on behalf of the District 
Council does not appear to be valid. According to Sec 27 (1) of 
the Schedule to the Electric Lighting Clauses Act, 1899, under. 
takers must, on being so required by the owner or occupier of any 
premises situate within 50 yd. from any distributing main, give 
and continue to give a supply of energy. This liability is, of 
course, subject to the proviso that the appli:ant may be required to 
contract to take a certain minimum quantity for a certain period. 
If the provisional order of the U.D.C. mentioned by “ Inquirer” 
embodies these provisions, he should be able to compel the grant of 
a supply. His tolicitor can doubtless advise him as to this. 

As to (2). As the son in the case mentioned appears to share one 
set of premises with his father, it seems that the father alone can 
demand a supply to those premises. There has, however, been no 
decision on the point. 

Аз to (3). This query seems to have been answered in the reply 
to (1) supra. 


So ERD 


x ` 


A Lyons Contract.—Although the time open now for 
placing preliminary papers for the following tender is very short, 
we believe that these remarks, which ar» taken from the Board of 
Trade Journal, will be of interest to electrical fürms:—'' H.M. 
Consul at Lyons (Mr. E. R. E. Vicars) reporte that the Municipality 
of Lyons have decided to remodel the ma:hinery of their exis:ing 
waterworks by replacing the steam-driven pumps in use by centri- 
fugal pumps driven by electric power. The cost of this conversion 
is estimated at 310,700 fr. (£12,400), and tenders are invited for 
the double work —pumps and motors —from constru tors of French 
nationality to be sent in by January 15:h next. Thoogh, how- 
ever, the actual contractor must be French, there is a clause in the 
decree inviting tenders, in which it is stated that there is no reason 
against two constructors - ons fur pumpi the other for motors— 
combining for the joint work, provided always that one, and one 
only, of the two is responsible for the entire work. There seems 
therefore no reason, says the Consul, why an English firm should 
not enter into communication with the principal French houses, 
for the supply of either pumps or motore, i.c., an English engi- 
neering house constructing pumps might supply its goods to a French 
electrical engineering firm, or aa English electrical engineeriog firm 
might supply motors to a French maker of pumps. The only con- 
dition seems to be, that the person responsible for the whole should 
be Franch. The Consul addg that the preliminary papers must be 
put in by the tenderer by December lst. А copy of the notice 
issued by the Manicipality may be seen by British firms at the 
Commercial In - Branch of the Board of Trade, 73, 
Basinghall Street, Е.С” 


7 


916 


THE ELECTRICAL REVIEW. [Vol 61. No. 1,566, Novzwszz 29, 1907. 


NEW PATENTS APPLIED FOR, 1907. 


Compt ee expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


99,9864. “ Improvements іп or relating to the supporting or carrying of 
dynamo-electric machines.” Н. C. C. C. S. vn. (Date applied for under 
Rule 5 of the Patents Rules, 1906, October 9th, 1907.) November 116%. 

18.0184. Improved contact arrangement and stand for incandescent lamps.“ 
N. KESSLER and G. JELICH. (Date applied for under Rule 6 of the Patents 
Rules, 1906, August 8th, 1907.) November 12th. 

26,5604/06. ‘‘ Improvements in and relating to electrically-operated locks and 
fastenings.” Е. Bunmms. (Date applied for under Rule 5 of the Patents Rules, 
1905, May Ast, 1907.) November l4th. (Complete.) . 

24,928. Improved method and а tus for telephonic communication 
between railway trains and stations.“ . DuGAsz, 8. and D. SZENDE. 
November llth. (Compleje.) 


94,990. "Improvements in the tem and mechanism for automaticall 
signalling and controlling electrically-driven trains." А. E. HoLp£ER an 
W. R. Т. Cann. November lith. 

24,988. “Improvements in devices for measuring the rate of the charging 
and discharging of an accumulator or storage battery.“ A. A. К. GESE. 
November 11th. (Complete.) 

24,954. “ Improvements in and relating to distributors for electric ignition 


systems of internal combustion engines." F. L. Martixgavu. November llth. 


24,002. “ rovements in dynamo-electric machines.“ Ввгтівн Тномвон- 
Hovsgrox Co., faz». (General Electric Co., United States. November 11th. 
23,993. Improvements in signals for railways and the like.” BRITISH 


THomson-Hovuston Co., LTD. (General Electric United States.) 
November llth. | 
. 96,026. ‘Improvements іп magnetic brakes." E. Н. Сосканотт and A. W. 
Margery. November 12th. 

25, 70. Improved trolley head or collector for electrically-propelled 


vehicles worked on the overhead conductor system." H. Brown. November 


Co., 


25,089. ‘Improvements in and connected with the manufacture and con- 
struction of the electrodes of secondary batteries." H. GanDbR. November 


12th. 
25,095. Improvements in autograpbic telegraphs.” R. J. CRowLEY and 
A. W. Somers. November 12th. 


25,096. “Improvements in coherers suitable for use in wireless telegraphy.” 
R. J. CRowLEY and А. W. Somers. November 12th. 

25,007. “Improvements in means or apparatus for use in automatically 
signalling or signalling and controlling the movements of vehicles on railways 
or the like.“ S. Hosxinc. November 12th. 

25,115. Improvements in systems of generating and distributing electric 
current." BritisH THoMsoN.HovsToN Co., Lro. (General Electric Co., United 
States.) November 12th. 

25,116. “ ae pAb in dynamo-electric machines." BRITISH THOMBON- 
HoveroN Co., Lro. (General Electric Co., United States.) November 12th. 
25,117. prose men in electrio arc lamps." BniTisH THomson-HoustTon 
Co., LTD., and W. H. Dattox. November 12th. 

95,118. ‘Caloric output indicator for alternating electric currents.“ У. 
Arcion1. November 12th. (Complete.) 

25,128. ''Improvemente in and relating to electric meters.” 
November 12th. (Complete.) 

25,196. “Improvements in apparatus for the electro-deposition of metals.“ 
8. О. CowrzB-CoLEs. November 12th. (Complete.) 

25,187. Improvements іп and relating to bathing tubs for the treatment of 
the human body by the application of electric currente." Е. Braun. Novem- 
ber 18th. (Complete.) 

25,192. Improvements in or relating to signalling or alarm bells.“ 
VEREINIGTE THURINGER MRTALLWAREN-FABRIKEN AKT.-GEs. (Date applied for 
under Patents Act, 1901, July 15th, 1907, being date of application in Germany.) 
November 18th. (Complete.) 

25,197. ** Improvements in telephone silence cabinets.” 
November 18th. 

25,198. Improvements in electrical crushing machines.“ 
О. R. Mounsgy. November 18th. 

26.206. Improved method of homcgeneously uniting metal bodies by heat.“ 
G. Harrison. (The Electric Railway Improvement Co., U..) November 18th. 
(Complete.) " 

25,272. “ Device for electrically welding over-lapping or superposed metals.“ 


V. ARCIONI. 


Н. J. Осплтив. 


В. Hackme and 


W. E. Evans. (Allgemeine Elektricitüts Ges., Germany.) November 14th. 
(Complete.) 
W. 286. Improvement in or relating to electric telegraphy.” 8. G. Brown. 


November 14th. (Oomplete.) 


25,296. “Improvements in or relating to the manufacture of depolarisers and 
electrolytes." С. V. Овккиуоор. November lith. 


25,904. '' Smprovements relating to incandescent electric test or like lamps.“ 
Н. Ввосон.. November 14th. 


B, 805. Improvements in and relating to the regulation of electric motors.“ 
A. ScHERBIUS. November 14. (Complete.) 

25,809. * Improvements in connection with dynamo-electrical machines.” 
FELTEN & GUILLEAUME-LAHMEYER-WERKE ACT.-Ges. (Date applied for under 
Patente Act, 1901, November 14th, 1906, being date of application in Germany). 
November l4th. (Complete.) 

25,818. Improxements in alternating- current commutating electric 
machines.“ ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. (Date applied for 
under Patents Act, 1901, November 15th, 1906, being date of application in 
Germany.) November 14th. (Complete.) 

25,824. ‘Improvements in electro-depositing apparatus.“ 
November 15th. У" E 

25,881. ‘‘ Mode. of signalling by electric current between existing signal 
boxes and the cab of a railway engine and the like." O. FowLER and W. T. 
RaYMENT. November 10th. (Complete.) 


25,833. ''Improvements in the manufacture of electric accumulators for 
sparking apparatus and for lighting in motor-cars and for traction purposes.“ 
W. THomson. November 15th. 


25,340. ‘‘ Improvements in and connected with electric track circuits for 
railways.” Е. В. Нот and A. WaLLis. November 15th. 

25,850. ‘‘ Improvements in continuous-current dynamo machines." J. А.у 
Garcia. (Date applied for under Patents Act, 1901, August 2nd, 1907, being 
date of application in Spain.) November 15th. (Complete.) 


W. HARTNRLL. 


„ ‘* New electric vulcaniser. F. Swain and G. L. Baker. November 
„th. 5 
25,855. Improvements in and relating to electric arc lamps.“ P. M. 


[C APITAIN E. November 15th. 


‚ 25,368. "Improvements in conduits for protection of electrical conductors 
inside buildings." А. W.BcLATER. November 15th. 

25,391. ''Rail bond for rail joint circuits." W. E. Karns. November 15th. 
Complete.) 

25,393. ‘Improvements connected with the raising and lowering of arc 
lamps and the like.“ A. WUNDERLICH and G. А.:-Нсонез. November 15th. 

25,402. ‘Improvements in telegraph sounders." D. A. WHtiTrNEv. (Date 


applied for under Patents Act, 1901, November 15th, 1906, being date of applica- 
uon in United states.) November 15th. (Compiete.) 

25,126. ^ Improvements in cr connected with portable electrical vibratory 
A paratus." 1. dIdCEA. Nerven. ber МИШ. (Comspiete.) 


95,444. “Improvements in electrical ignition devices for internal com. 
bustion engines.“ V. Barreto. November 16th. 


25,448. “Improvements in microphones and telephonic receivers." V. 


TaARDIEU. November 16th. (Complete.) 
95,464. "Improvements in railway signalling apparatus.” H. J. BurTERS. 
November 16th, 


PUBLISHED SPECIFICATIONS. 


* ot aay or ne, be Dir berg of ager W. P. 
OMPSOR 8 .O. CY verpoo oe 
free, 9d. (in stamps). ' is 


ifications ma 
igh Holborn, 


1906. 


Direct Current DyNAMO-ELECTRIC MACHINES. Elektricitäts Akt.-Ges. vorm. 
W. Lahmeyer & Co. 16,857. July 19th. (Date applied for under Inter. 
national Convention, July 20th, 1906.) | 

MANUFACTURE OF INCANDESCENT BODIES OR FILAMENTS РОВ ELECTRIC Lamps. A. 
Bourdos, R. Rothschild and J. W. Sutcliffe. 23,119. October 18th. 

Басри Devices ron ELECTRIC CURRENTS. E. Caballero. 23,422. Octo- 

r amd. 

METHOD oF ConsTRUCTING Masts FoR WIRELESS TELEGRAPHY AND OTHER 
Purposes. W. Fairweather. (Brown Hoisting Machinery Co., U.S. A.) 
21,161. October 81st. 

Masts ror Spack OR WIRELESS TELEGRaPHY. W. Fairweather. 
Hoisting Machinery Co., U. . A.) 24,162. October 818. 

ELECTRIC INSULATORS FOR TENSION Guys USED IN CONNECTION WITH Masts FOB 
WIRELESS TELEGRAPHY AND THE LIKE. W. Fairweather. (Brawn Hoisting 
Machinery Co., U.S.A.) 24,168. October Sist. 

FIRE ALARMS AND OTHER ELECTRICAL CONTACT MECHANISM. 
Sutton and G. Mundy. 25,819. November 9th. 

SPARKING PLUG AND VALVE САР or Gas EXPLOSION ENGINES. 
end Morgan & Co. 23,054. November 17th. 


(Brawn 


J. Sutton, G. J. 
D. H. Whitehead 


`Мктнорв or Wix Dix DvxAMO-ELECTRIC MACHINES WITH SEMI-CLOSED SLOTS 


F. Creedy. 26,538. November 22nd. 

APPARATUS FOR STARTING AND REGULATING ELECTRIC MOTORS. 
27,112. November 30th. 

GEARING ron Exgorraic Motors. British Thomson-Houston Co. 
Electric Co., United States.) 27,308. November 30th. 

ELECTRIC Timg SwrITCHES.. W. B. Thorpe. 28,869. December 12th. 

BIGNALLING SYSTEMS AND APPARATUS THEREFOR, ESPECIALLY APPLICABLE TO 
RAILWAY AND LIKE SIGNALLING. British Thomson-Houston Co. (Allgemeine 
Elektricitüts Ges.) 28,071. December 15th. 

ELBCTRICALLY-OPERATED RAILWAY COUPLING APPARATUS AND THE LIKE. B. E. D. 
Kilburn. (J. Georgiade.) 28,678. December 15th. 

IowiriNo Devices FOR INTERNAL CoxBvusTIOM ENGINES. А. E. Brillie. 99,669. 
fon. 10065 29th. (Date applied for under International Convention, January 

Я a 


G. C. Fricker. 
(General 


1907. 


MANUFACTURE oF METALLIC FILAMENTS FOR ELECTRICO Grow Lamps. H. J. 


Haddan. (Bergmann Elektricitätswerke Akt.-Ges.) 18,996. June 17th. 
TESTING APPARATUS FOR ELECTRIC Fusiste Cur-Ours. Н. Henning. 14,426. 
June 22nd. 
Егкстас Авс Lamps. J. O. Girdlestone and C. Е. G. Thorlekin. 15,857. 
July 10th. 


Мосмтімов ов FITTINGS FOR TUBULAR lNCANDESCENT.ELECTRIC Lamps. D. 
Assersohn. 17,855. August 6th. 

ELECTRICALLY-CONTROLLED POINT OR SwitcH OPERATING MECHANISM FOR RAIL- 
ways. H. W. G. J. Stoffels. 388. January 7th. | 
ELECTRICAL SWITCHING AND CONTROLLING INSTALLATIONS. Felten and Guilleaume 
Lahmeyerwerke Akt.-Ges. 4,046. February 18th. (Date applied for under 

International Convention, February 17th, 1906.) 

Mernop or Repucina DsrnECIATION IN LEAD STORAGE BATTERIES. R. Rodman. 
5,957. March 12th. (Date applied for under International Convention, 
March 24th, 1906.) 

Авс Lamps. G. A. Knapton and R. I. Bagnall. 

ELECTRICAL BATTERY Dry CELLS. J. T. Knowles. 
U.S.A.) 7,949. March 26th. 

Means FoR ELECTRICALLY LIGHTING AND ExtincuisHixe Gas Всамевѕ. J. 
Fischer. 7,958. March 27th. 

Вүзткмв FOR WORKING ELECTRIO MOTORS FOR THE DRIVING OF MACHINERY AND 
FOR ANALOGOUS PuRPoskse. Siemens Bros. Dynamo Works. (Siemens 
Bchuckertwerke Ges.) 10,827. May 9th. 

MANUFACTURE OF A Piastio Mass FROM TuNGSTEN Сомросмрв. Siemens and 
Halske Akt.-Ges. 11,716. May 8th. (Date applied for under International 
Convention, May 19th, 1906.) 

WIRELESS TELEGRAPHY OR TRANSMISSION. H. A. Yarnell. 19,889. May 23th. 

CONTROLLING ALTRRNATING-CUBRENT MOTORS AND CONTROLLERS THEREFOR. 
Allgemeine Elektricitäts Ges. 13,265. June 7th. (Date applied for under 
International Convention, June 8th, 1908.) d 

DEVICES FOR CONTROLLING THE IGNITION IN EXPLOSION Motors. Oerterreichische 
Daimler Motoren Ges. and F. Porsche. 16,226. July 15th. 

DIRECT-CURRENT ELECTRIC Motors. Soc. Anon. Westinghouse and R. Brun. 
16,974. July 24th. (Date applied for under Internatioaal Convention, July 
96th, 1906.) 

Torch ron LicHTING VaPovR Lamps. Aktiebolaget-Aladdin. 18.691. August 

(Date applied for under International Convention, August 18th, 1906.) 

ELECTRIC Furnaces. Н. Pauling. 18,900. August 22nd. 

CoMMUTATORS AND BRUSH CARRIERS ОР ELECTRIO Малсніккв. L. Krieger and 
Compagnie Parisienne des Voitures Electriques.  (Procédés Krieger.) 
17,698. August 2nd. (Date applied for under International Convention, 
January 99th, 1907.) 

ELECTRO-MAGNETIC BRAKES FOR RAILWAY AND. LIKE VEHICLES. 
865. January 12th. 

BnusH-HoLpERS FOR DyNAMO-ELEgCTRIO MACHINERY. 
Dynamo and Motor Co. 1,006. January 15. 

SuPPLY CONDUCTORS or ELECTRIC RAILWAYS AND THE LIKE. British Thomson- 
Houston Co. (General Electric Co., United States.) 1,098. January 15th. 

Tiw&-CoxTRoLLED COMMUTATOR SWITCHES. G. Briones. 1,158. January 16th. 

Ins vr. A Tons FoR ELECTRIC Conpucrors. Н. H. Lake. (W. G. Clark, United 
States.) 1,895. January 18th. 

ALTERNATING-CURRENT DISTRIBUTION SYSTEMS, ESPECIALLY APPLICABLE TO ELEC- 
TRIO Rall wars. British Thomson-Housten Co. and J. E. Woodbridge. 
1.855. January 24th. 

AUTOMATIC TELEPHONE EXCHANGES OPERATING WITH ELECT&O-MAGNETICALLY 
CoNTROLLED SELECTING Vevices. Siemens Bros. & Co. (Siemens & Halske 
Akt.-Ges.) 2,409. January Bist. 

CONTROLLERS FOR ELECTRIC Hoists ов ELEvATORS. T. von Zweigbergk. 2,753. 
February 4th. (Date applied for under International Convention, Novem- 
bee 28th, 1906.) 

Printing TELKGRAPHS, J. B. White. 3,087. February 7th. | 

AZIMUTH MIRRORS FOR MARINERS’ СомРАввЕВ. Е. W. Clark, J. Kean and Kelvin 
and James White, Ltd. 8,566. February 13th. 


7,245. March 26th. 
(Liaooln Electric Co., 


W. Schaake. 


A. P. Wood and Lancashire 
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PEAT, IRELAND’S SALVATION.? 


How many readers will say to themselves before they begin 
this article : Here is another chimera, another bubble for the 
pricking ; or, once more the ELECTRICAL REVIEW enters the 
lists against the fraudulent company promoter. Yet all we 
think of doing is to draw attention to Mr. Tomlinson's 
address to the Dublin Section, the author being a clean 


engineer who would as soon drink the turbid water of the 


Liffey between the bridges, as lend his name willingly to an 
unsound engineering project. Doubtless he is burningly 
enthusiastic, and he would be the last person to diseemble 
his connection with a Power Bill which will be presented to 
Parliament shortly, with the object of using for the pro- 
duction of electricity that dreary waste known as the Bog 
of Allen. 

To an engineer travelling through country of a 


similar character, it is driven home, with a force which 


cannot be appreciated by anyone who is not acquainted at 
first hand with the characteristics of these millions of all but 
waste acres, what a tremendous difference it would make to 
the country if any considerable portion of the bog could be 
converted to useful ends. 

The train carries the traveller through mile after mile 
of flat, marshy land covered with gorse and whin, bracken 
and ling, harsh reeds and barren rocks. A thatched and 


whitewashed miserable cottage, set in the midst of a filthy 


yard circumscribed by low, loose-piled grey granite walls, 


appears at long intervals, the face of the bog near by being 
exposed where the cotters have cut their turf for years, while : 


a goat or an ass browsing on the beard of the common 
keeps itself in better fettle than its master. | 
Occasionally the train stops at a station near which there 
may be half-a-dozen poor houses, but few signs of trade or 
even of internal industry. To get enough turf for the 
winter's fire, to produce degenerate potatoes from exhausted 
ground, to keep a lean pig on the scraps that can be spared 
but ill from the cheerless table, and to send any male 
children who are in the least fit to America or Canada, as 
soon as they can hope to make a living; these are the 
occupations, that ів the ambition of the listless natives of the 
bog country. Hampered by their poverty, degenerate in 
their type after generations of mal-nutrition, tied to the 
unkind bog from lack of opportunity, ignorant and narrow 
as a natural result of their environment and isolation, the 
peasant is only a power in the political world, and never can 
be anything else until the very face of the country is 
changed. 
One seventh of the whole land is bog, and a great deal of 
the rest is infertile from other causes. What if the barren 
could be made fruitful, and the people prosperous by turning 
the hand of the enemy against itself? The idea is one 
which has burned brilliantly enough to attract many moths, 
whose wings, alas, have been singed ; but hope or desire never 
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dies, and it may be that an adventurer equipped for the 
flight with something more mechanical than feather and 
gauzy film may attain the goal for which so many have 
striven in vain. 

Whether Mr. Tomlinson and his associates in the latest 
scheme for utilising the most easily got, and the most hardly 
burned commercial fuel in the world, are pre-ordained to 
win the coveted prize, and thereby to confer an everlasting 
benefit on Ireland, remains to be seen ; but, at least, we who 
look on may commit ourselves so far as to say that not until 
now has the prospect of success looked so bright. 


To the layman the problem is so simple and is so difficult. | 


There is the peat lying like a black wet blanket over vast 
areas, Simply waiting to be got, the sections being greatly 
deeper than anything met in coal seams. The wetness of 
the blanket is the trouble, for so great are ite absorptive 
powers that 90 per cent. of its bulk is water. Air drying 
may reduce this (probably under favourable circumstances) 
to 70 per cent., and it can be fed into the producer with as 
much as 40 per cert. to 45 per cent. of contained moisture. 
The trouble is to be rid of the 25 per cent. to 30 per cent. 
between, and Mr. Tomlinson's paper is full of figures which 
have satisfied him, and, incidentally, the eminent authority on 
gas producers who is helping him, that this moisture can be 
evaporated by the waste heat of the gas engines. 

The backbone of each new scheme has been a positive 
solution of the drying problem, but nothing yet done in 
Ireland has justified the hopes of the promoters, and the 
public who have supplied the wherewithal to carry out 
experiments on a commercial scale have grown a-weary of 
the same old song in new settings and in different, keys, and 
respond ever less and less readily to fresh demands on their 
purses. 

Mr. Tomlinson is as positive of success as his fore- 
runners. His enthusiasm is the genuine product of an 
engineer who has gone into the reasons for past failures, 
besides making a discriminatory acquaintance with all 
known modern systems of peat conversion, which in itself 
is a not-to-be-despised nucleus for another venture. 


Although it is generally believed that the Mond gas 


power scheme in South Staffordshire has been at least a 
partial failure, Mr. Mond's opinions on the production of 
gas and by-products from any fuel must always command 
attention, and reference to Mr. Tomlinson's paper, which is 
abstracted in another column, will show that a large scale 
experiment in driving gas engines and making ammonium 
sulphate from peat obtained from Italy was so successful at 
the Brunner-Mond works, that a large plant is now being 
made for an Italian company. 

It is the' production of ammonium sulphate which makes 
possible the use of peat in this manner, and Mr. Tomlinson 
estimates that its sale in Ireland will enable the peat to be 
put into the producer free of cost; that is to say, the 
sulphate will pay for getting and carrying the peat. 

The imaginative eye now sees the land which was once 
covered with useless bog growths, tilled and supporting rich 
crops at the expense of the peat, which is now such a curse, 
for to what better use could the sulphate be put than to 
fertilise the peat that remains ? 

The cultivation of these waste lands is as much a matter 
of drainage as of enrichment, but the peat will provide 
cheap power by which the water can be removed. 


Is not this verily the turning of the enemy's hand against 
himeelf ? | 

To come to more practical consideration, we imagine it 
to be essential to the success of a power scheme of this 
nature that it should start on a large scale, and we have 
great fears that the promoters must steel themselves to 
face lean years before their labours are rewarded adequately. 
Even if it be granted that a horse-power-hour can be pro- 
duced at a very low rate, there is, unfortunately, as several 
electric power companies have proved to their cost, no such 
certain ground for assuming that it can be sold, and the 


production of sulphate alone is not going to pay for much 
The South Staffordshire Power Gas: 


more than the fuel. 
Co. found that blowing the gas which they had to make 
into the air was a poor game, but it has to be done until 
customers are willing to take it, whether as gas or аз the 


product of a gas-dynamo. "om 


There is room on the Bog of Allen for factories galore, 
and the district is served fairly well with roads, canals and 
railways. Will the undoubted advantages of a cheap supply 
of power attract manufacturers to the neighbourhood of the 
power station? In time, no doubt, they would come, but 


meanwhile revenue must be sought at the ends of long 


transmission lines involving a very heavy initial outlay to 


. correspond with the necessarily large power station. 


All our sympathy is with Mr. Tomlinson and his co-workers, 
and we could wish for their sakes, and for the sake of 


Ireland, that we did not see so many difficulties ahead. 


Nothing will please us more than to know in a few years’ 
time that we have croaked without due cause, and without 
taking sufficiently into consideration those rare combined 
gifts of scientific insight, self-confidence and iron resolution 
with which Nature dowers a man when she has new and 
difficult work to be done.” 


THE fantastical idea of converting both 
A Government the manufacturing and supply business in 
Electrical (Germany into a Government monopoly has 
Monopoly in y poy 
Germany, actually been raised by one or two news- 
papers published in that country. At 
present State monopolies and new taxes are the order of the: 
day for the purpose of providing funds, in order to meet the 
increasing national expenditure for a variety of objects. 
Why then, it is suggested, should not the electrical industry 
be included in the programme of Government monopolies, 
seeing that it would yield an enormous revenue? 
idea, which has also formed the subject of professional dis- 
course at the Universities, would appear not to be of such a 
dreamy character after all, having regard to statements 
which are reported to have been made by officials of the 
Imperial Treasury and of the Ministry of Public Works and 
Railways. Thus, at the Treasury Office in Berlin a news- 
paper representative was informed, on making inquiries into 
the subject, that the establishment of an electricity monopoly 
would yield extraordinarily high receipts to the State 
Treasury. Of course an enormous capital would be neces- 
sary to purchase the whole of the electrical works situated 
in Germany, the number of which exceeds 2,000, of which: 
800 supply electricity. Among these works are to be found 
establishments having a world reputation, which alone 
represent a value of many millions of marks. It is con- 
sidered that the money requisite for the purchase and 
working would quickly be covered by means of a loan, 48 


Yet the . 
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those who provided capital for an electricity monopoly would 
incur no risk, and a high rate of interest would be paid in 
view of the presumably high revenue. The Government, 
the Treasury official further declared, is also in sympathy 
with the idea of an electricity monopoly because the industry 
has not so many small works to show as in other 
trades. The workmen and officials would only derive 
advantage from the transfer of the undertakings 
to the State, as apart from being Government officials the 
State could guarantee them a more assured old aze pension 
than the employés obtain with the individual private 
undertakings at the present time. At the Ministry of Public 
Works an official confirmed the idea that the institution of a 
monopoly would be a large source of revenue to the State. 
The official added that it was possible that the recent visit to 
the United States of Herr Wittfeld and other representatives of 
the Pablic Works and Railway Department, was connected 
with the scheme for the introduction of an electrical mono- 
poly. A Berlin newspaper, in commenting upon the proposal 
as not being wholly fantastical in presence of the above views, 
condemns the project entirely on the ground that it would 
participate in the defects of other monopolies, as it 
would exclade private enterprise, would immensely increase 
the already excessive army of Government officials and work- 
men, and would consequently narrow economic liberty. But 
as the nation is only at the beginning of the work of utilis- 
ing electric power, it is feared that the bureaucratic manage- 
ment of the industry would bring development completely to 
a standstill. This state of affairs would arise in the event of 
large receipts being drawn from such a monopoly, such as 
has been suggested at the two Governmental departments, as 
in this case the cost of electric power would be increased, 
whereas the whole tendency, it is considered, should be in 
the direction of reducing the cost to consumers. We do not 
observe any other reference to the suggested transfer of the 
manufacturing works to the State, although it is plainly 
outlined in the statements made by the Treasury official as 
previously mentioned: 


From the Mines and Quarries General 
Report and Statistics for 1906 " we learn 
that coal-cutting machinery is making 
rapid headway, no less than 10,202,506 tons of coal having 
been obtained by such machines in 1906 as against 8,102,197 
tons in 1905, and 5,744,044 in 1904, being nearly 100 per 
cent. increase over the latter year. 

The type of machine most in favour is the longwall 
cutter, there being no fewer than 845 of these out of a total 
of 1,136, the remainder being made up of 254 “ percussive ” 
machines, and 37 rotary heading“ machines.” Of the long- 
wall machines the “ disk " takes the lead, with 656 machines 
against 152 “ revolving bar, and only 37 “ chain ” machines. 
Of the total number of machines, 1,136, 451 were worked 
by electricity and 685 by compressed air, but it is interest- 
ing to note that the greater half of the longwall machines 
were electrically driven, as if the 254 “ percussive " machines 
which can only be worked by “ compressed " air be deducted 
from 685, we have 431 as the number of “air longwall 
michines and 451 electric—an excess of 20 of the latter 
over the former. But though this is no doubt satisfactory, 
the year 1906 only shows an increase of six electrically-driven 
machines over the preceding year, whilst compressed-air 
machines have an increase of 185, due mainly to the intro- 
duction of small “ percussive” machines for “ heading ” 
work, many of which are driven by air, compressed in elec- 
trically-driven air-compressors placed underground, and it 
would appear that if only a satisfactory electrically-driven 
“ percussive ” cutter could be placed on the market, it would 
be quickly taken up. 


Coal-cutting 
Machinery. 


suitable for the ‘ percussive” type of machine. 


The Yorkshire and Lincolnshire district, takes the lead in 
both the number of machines and quantity of coal won, with 
252 machines and 2,849,184 tons, 95 of the former being 
electric, while 158 are compressed air. This is explained by 
the fact that in this district the seams are thicker and more 


East 
Scotland district comes next with a total of 176 machines and 
1,644,428 tons of coal; and 112 of the machines are elec- 
trically driven, whilst the West, of Scotland comes next in 
point of tonnage (1,388,255 tons) with only 129 machines, 
against Durham, 132 machines for 902,219 tons, and the 
Midland district with 140 machines for 1,368,349 tons. 
The next in order are Liverpool and North Wales district, 
with 107 machines and 712,458 tons; Newcastle district, 
87 machines and 609,872 tons ; Stafford, 30 machines and 
357,605 tons; Manchester and Ireland, 53 machines and 
264,805 tons, whilst Cardiff, Swansea and Southern districte 
have only 30 machines amongat them and a total tonnage of 
105,381 tons. 

On the whole, there appears to be a great future before 
coal-cutting machinery, aud we have no doabt that electricity 
will take the lion’s share in the development of this 
important industry. 


Prohibiting an Increase of Capital.—An important 
decision, says the Electrical World, bas been given by the New York 
Pablic Service Commission of the Second District, against а pro- 
posed increase of capital. The decision permite a new corporation, 
the Lockport Light, Heat and Power Co., to purchase the Lockport 
Gas and Electric Co. and its rival, the Economy Light, Fuel and 
Power Co. of Lockport. But it forbids the new company 
to issue securities for a capitalisation above $700,000, equivalent to 
the total issues of the two old companies. The new company 
desired to issue stock and bonds to a total of $1,200,000. The 
decision also makes it plain that increases of the price of gas and 
electricity will not be permitted to follow the combination of com- 
petitive companies. The companies have been engaged in a 
bitter war in Lockport, a3 a result of which the prices of energy for 
lamps and motors in that city are lower than in most cities, and 
below coat, it is claimed. The combination was planned to put an 
end to the war. 

The commission thinks it quite clear that its policy, in case two 
or more gas or electric companies in any community are permitted 
to sell out their property and franchises to one newly formed com- 
pany, should be to disapprove such sale, unless the total capitalisation 
of the consolidated or new company, whether stock or bonds. issued 
in exchange for the securities of the old companies, is kept down so 
as not to exceed the total capitalisation of the vendor companies. 

In taking up the objection raised by the city that the price of 
electricity would be increased as a result of the deal, the commission 
points out that this is likely to prove a test case. А busiüess 
which supplies to a community a public utility like gas, or electricity 
for light and power,” it says, is one in which free and full com- 
petition between two companies engaged in the same business 
cannot be expected to prevail permaneatly. It can doubtless be 
demonstrated beyond any possibiltiy of successful contradiction that 
better service and fair prices in the way of furnishing such public 
utilities to & community can, as & general rule, be given by one 
corporation thau by several, and that tbis can be done with the use 
of less capital.” Such duplication, it says further, involves public 
inconvenience in the erection of unnecessary and uasightly pole 
lines, tearing up of pavements, and so on, and while temporary 
benefit may result from competition, the usual result is eventual 
consolidation, poor service, and enhanced prices—the latter “in an 
effort to make the city and its inhabitants bear the burden involved 
in payiog returns on the unnecessary capital invested in the 
duplicated plante. Тһе commission accordingly prohibits the 
increase of prices over those that obtain at present. 


A Poplar Contract.—The Electricity Committee of the 
Borough Countil has approved a settlement with Messrs. BRUCE 
PEEBLES & Co. with regard to a contract entered into by the firm 
for extensions in 1904. Тһе particulars of the settlement are as 
follows: To amount of contract, £20,966 10s.; to extrae, viz., two 
armatures, £163 10s. ; commutating poles fitted to three converters, 
£375; rotor for 1,000-&w. generator, £450—total, £21,955. By 
cash paid on account, £19,477 7s. 6d. Balance, £2,477 12s. 6d. By 
deductions as follows: Substitution of Allen for Parsons condensing 
plant, £300 ; two series regulators, £30. Claims under penalty clause, 
1905, £500; 1906, £250; sundries, £86 Us. 7d.—total, £836 Us. 7d. 
Claim for extra coal consumed, May to August, 1907, due to removal 
of converter, £187 13s. 1d.; claim for removal of 250-x w. set, from 
north sub-station to works, £78 3s. 4d.; claim for minor losses, 
£20 168. 6d.—total, £1,452 12s. 6d. This sum, subtracted from the 
balance, £2,477 128. 6d., left £1,025 to be paid to the contractors. In 
addition to the deductions already set forth, disallowance of the 
contractors’ claim for repairs to converter at southern sub-station, 
amounting to £59 10s., has been obtained. 
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ELECTRICALLY-OPERATED PUMPING 
PLANTS. 


By T. L. KOLKIN. 


Ir was early realised that the electrically-operated pump 
would find a large field in collieries and other mines. It is 
not necessary here to do more than mention the drawbacks 
of a steam-operated plant, such as— 

l. Long and expensive steam pipes, which have to be 
continually under steam in order to keep the pump always 
ready for operation and in order to avoid trouble from 
elongation due to changes in the temperature. 

2. Losses due to condensation ; and 

3. Inconvenience caused by the heat radiation from the 
Steam pipes, and the condensed water. 

These items have been fully dealt with already on various 
occasions. 

Nor is it necessary to discuss in detail the advantages of 
an electrically-operated pump, such as that— 

1. It receives energy through a cable which requires a 
minimum of space and attendance, and in which no energy 
is wasted during the time the pump is standing; and 

2. It is easily stopped and started either from the pump 
room or from a distant point. 

With regard to the type of motor, the first question is 
whether direct or alternating current should be used. The 
alternating-current three-phase motor is in most cases un- 
doubtedly more suitable than the D. C. motor for the operation 
of pumping plante. It requires less attendance, and its 
design is such that 16 will more readily stand rough handling, 
in addition the large motors can be operated on a high- 
pressure circuit direct, whereby a considerable amount can 
be saved in cables or transformers. Either slip-ring or 
squirrel-cage motors are used, and for larger sizes a slip-ring 
motor with liquid starter turns out cheaper than a squirrel- 
cage motor with auto-starter.  ' 

There may, however, be cases in which it is highly 
desirable to use a motor without slip-rings, and in such cases, 
аб any rate in connection with turbine pumps, squirrel-cage 
motors and drum-type auto-starters can be used up to 
practically any size. 

With regard to the pumps themselves, we have two types 
to consider :—(1) The turbine pump ; and (2) The ram 
pump. > 

For large water quantities and comparatively small lifte 
the turbine pump is undoubtedly superior to the ram pump ; 
under these conditions the ram pump would assume dimen- 
. sions out of all proportions. 

For heads from 20 to 400 m. or above, both types of 
pumps are used. | 

The turbine pump is easier to handle and erect, and 
requires much less space than the ram pump. This is of 
greatest importance in the case of an underground installation, 
where very little space is available and where the cost of 
excavation, &c., may become a serious item. 

The first cost of a turbine pump, including the motor, is 
also considerably smaller than that of a ram pump and motor 
of the same capacity. With regard to efficiency, we find 
that this is smaller for à turbine pump than for the ram 
pump ; this is particularly the case when direct-driven high- 
speed pumps are used, and when the head is high. There 
may, of course, be cases where there is practically no 
difference as regards efficiency. 

It will be easily understood that owing to the nature of 
the load of a pumping plant, the question of efficiency ів 
generally of greatest importance; a difference in the 
efficiency of only 1 per cent. may mean a gain or a loss for 
each 100 Kw. installed of £15 to £20 per annum, according 
to price of energy and number of hours in service. 

I have before me particulars of a large turbine pump 
which shows what may be expected as regards efficiency. 

The pump is a 12-stage turbine pump (six stages on each 
side of the motor) running at 1,480 R.P.M., and has a 
capacity of 120 cb. m. per hour, against a head of 430 m. 
(about 26,670 gallons per hour, against 1,433 ft.). 

The two pumps are connected to the motor by means of 
flexible couplings, and the whole set is mounted on a com- 
bined bedplate. 


The efficiency of this pump was found during the official 
tests to be 73:6 per cent. 

The motor, which is of 300 H. P., three-phase, 5,000 volta, 
had an efficiency of 94 per cent. at 98 per cent. power 
factor. 

With regard to the suction lift of the turbine pump, this 
is ав а maximum about 8 m., provided the suction pipe ів 
made satisfactorily tight. | 

The suction pipe should be provided with a strainer and 
foot-valve. The strainer prevents stones, pieces of wood, 
&c., from getting into the pump, and the foot-valve pre- 
vente the piping from being emptied during the period of 
standstill. : 

In the delivery pipe just above the pump an isolating or 
regulating valve should be provided. In many cases it is also 
advisable to put ina non-return valve. This serves the pur- 
pose of taking the blow of the falling water in case of 
sudden breakdown, thus preventing the pump from being 
damaged. 

By means of the regulating valve it is possible to vary 
the water quantity within certain limits. 

As the turbine pump can be started only when filled, it is 
necessary to provide a special filling pipe bridging over the 
isolating and non-return valves. ! 

The pump and suction pipe being filled, and all air cocks 
closed, the motor is gradually started with closed regulating 
valve. When the motor has reached its full speed, the 
regulating valve is gradually opened. 

We will now turn our attention to the ram pumps. The 
electro-motor has had & great influence on the design of this 
type of pump. Whereas ram pumps of 100 to 300 H.P., 
say, used to be and are still being built for a speed of 40 to, 
say, 26 R.P.M., high-speed ram pumps are now being built 
for a speed of about 200 в.р.м. for the smaller, and about 
100 R. P. M. for the larger sizes. This enables us to drive the 
larger size direct, and the smaller size by means of single 
reduction gear. The great advantage of this arrangement 
as regards efficiency is, of course, obvious. Whereas the 
efficiency of a low-speed ram pump, including double gearing, 
or single gearing and rope drive, is in many cases only 
slightly better than that of a turbine pump, the efficiency of 
a direct-driven high-speed ram pump is about 10-13 per 
cent. higher. , 

The high-speed ram pump has been used, to a great 
extent, on the Continent, but, curiously enough, very little 
in this country, although the results have been very satis- 
factory. 

There is, however, one thing which should be borne in 
mind in connection with the installation of ram pumps, and 
that is, that the suction lift decreases with increasing speed, 


Fra. 1. 


all other conditions remaining the same. The reason is that 
a certain acceleration pressure is required in order to keep the 
water column in the suction pipe intact. 

We will consider any position of the crank, for instance, 
CA in fig. 1. 

During the time the crank travels from 5 to A the ram 
covers the distance z, which is determined by tbe following 
formula :— 


г = r(1 — cos ) + (1 — cosa), whence, 
т = т(1 cos ) 4/0 — V1 — , ein gt. 
For / Z 5 r, practically— 


zc r (1 — co p) $4 (/ sin 9)’. 


and thus— 


vol. 61. No. 1,867, Овсвикин 6, 1907.) THE ELECTRICAL REVIEW. 991 


'The speed of the ram is at any time— | 
dz А ri d 
“= г "99 ш . CE 
de|dt is the angular speed, which we will call w ; 
thus и = wr (sing + / sin 2 g). 
The acceleration is— | | 
р = duldt = w* т (сов 9 + 7/1 cos 2 9) 
= vir (сов 9 + rj! cos 2 9), 
where v is the peripheral speed (v = wr). 
The acceleration pressure P = m p, where m is the 
mass to be accelerated. Thus— 


P = m vr (cos ф + rjl cos 2 9). 
The maximum acceleration we have for ф = 0. 
P тах = ®%| (1 + /), 


sin 2 9 


Par = M vir (1 + ril). 
For r/] = 1/5 = :2, we have thus— 
Р,зах = 1*2 m vir 

where v and 7 are in metres. 

This is the pressure required to keep the water column 
intact. 
. Further, if— 

h = height of water column in metres required to develop 
the above acceleration, 

S = sectional area of water column to be accelerated 
in m.; 

L = length of same in metres; 

8 == sectional area of rams in m.*, 
the max. acceleration of the water is 


pl = Pmazx 8/8, 


8 7? ч 
һ = 121 : por. 


and = 122 L 
8 7 


The water quantity v delivered by a N-throw pump at n 
revolutions per min. is 


v = 1,000 N r s n litres per min. 
Thus h = const. L v nfs 


From the above it will be noticed that, all other things 
being equal, a high speed, n, requires a large ^. 

Providing v L and Л remain constant, the section 8 as 
well as the suction valve must be increased with increas- 
ing n. | 

For one and the same ram section and water delivery 
the stroke must be decreased with increasing n, while all 
openings between air-vessel and ram, as well as suction valve, 
have to be increased, otherwise the suction lift will be 
reduced. 

Large valves have, however, their disadvantages, and the 
result is that in using high-speed ram pumps, one has to be 
satisfied with a reduced height of suction. 


PREPAYMENT SUPPLY. 
By CENTRAL STATION MAN. 


Or late years many central station engineers have attempted 
to cater for the less wealthy classes of population in their 
area by adopting the system of prepayment supply by means 
of slotimeters and similar devices. In some cases this system 
is believed to have given satisfaction; in other cases, as 
evidenced by means of facts and figures given in а paper 
before the Manchester Section of the Institution of Electrical 
Engineers, by Mr. J. H. C. Brooking, the systems of rates 
adopted were not precisely gold mines. Further particulars 
can be obtained as to the success, or otherwise, of each 
scheme by reference to this paper. 

The writer of the following notes would like to give a 
few further hints from practical experience. Prepayment is 
not a method of supply to be lightly undertaken, and once 
started it must be watched continuously, and this with the 
greatest care. Accurate returns must be kept, and any 


interest accruing on capital expenditure must be carefully 
ascertained. The important points to be guarded are the 
following: — First, it must be seen that no lights are allowed 
in rooms that are not continuously in use all the year round. 
Such rooms as the bathroom, spare bedroom or scullery 
should never have a light allowed in them on the prepayment 
supply system. The capital cost of the work should be kept 
down as much as ever possible by running the wires with 
the utmost economy, and the cut-outs and meters should 
be put in at the nearest point of the house to the mains. It 
must be remembered that prepayment should only be 
allowed for cottages and artisans’ dwellings, апа their 
wishes myst be subservient almost entirely to the con- 
venience of the supply autbority. "This class of people does 
not seriously object to having the meter, &c., in its front 
parlour, if necessary, and have no esthetic scruples con- 
cerning casing being run on the ceilings. This considerably 
simplifies the question as to where to bring the service into 
the house, and how to distribute the lights. 

The supply authority should do everything possible to 
induce tenants to keep on using the light: there is a 
tendency among the class considered, after the first few 
months, during which time the novelty of the system gets 
worn off, to revert to oil or candles. If the lamps get worn 
or broken, the easiest course appears to these people to be 
that of giving up using the light. For this reason, if 
no other, constant and vigilent supervision of the actual 
state of the lamps on the prepayment system is necessary. 
Every quarter when the meters are read, it is advisable 
to send a responsible man to the slot consumers above 
all others, with instructions to ask everyone of these tenants 
if he is satisfied. Where they want new lamps, where 
the wires and fittings are in poor condition, and if it is 
found that they are using no current or are using less 
than they used to do previously, the reason must be 
ascertained exhaustively. 

Some few years ago the writer took over a supply system 
which had about 300 small prepayment consumers, who had 
been neglected and allowed to lapse back to candles. Ву a 
system of personal calls, giving new lamps, altering lights and 
putting meters in good order, he raised the revenue from 
these 300 consumers by 30 per cent., with a capital expendi- 
ture of only £20. This increased output has been main- 
tained ever since. The writer is able to give the average 
cost of wiring some 500 cottages, each containing seven to 
ten lights, the figures being taken from several towns in 
various parts of England. Summarised and averaged the 
figures are as follows :— 


Average cost of wiring per house ... ys .. £7 108. 
Average cost of meter and service sis .. £4 88. 


It will, therefore, be seen that the capital cost of prepay- 
ment meter installations is considerably high and inflicts a 
heavy first cost on prepayment schemes. Prepayment 
supply should not be given at а lower price than 7d. per 
unit, because against the receipts three items have to be 
reckoned, the first being depreciation on installations which 
cannot be safely put at anything less than 34 per cent., 
interest on capital must be taken at 5 per cent. and the cost 
of meter readings, doing the slight repairs, putting in new 
lamps, &c., at 2 per cent. Another way of looking at these 
figures i8 to allocate the 7d. per unit as follows :— 


To sale of current which goes towards revenue... 3id. 
'To interest on capital required per meter ... .. 2d. 

To interest on service and mains ias 7 . . 144. 
To interest on free lamp renewals ... T .. 3d. 


34d. per unit, while not being in the majority of supply 
systems an unfair price for the lighting load, is not altogether 
a very flourishing revenue, when against it has to be placed 
the normal expenses of generation and distribution and the 
standing charges of the concern. 

The following table of the capital cost and the balance to 
revenue of 24 prepayment cottages in the poorest district of 
a town of some 300 slot consumers is of interest :— 


Deduction 
Capital to pay 43 


cost of рег cent. on To be 
inetal- capital No. of Total deducted 
lation cost units cost of Annual from 
including of instal- con- units at gross revenue 
meter. lation. sumed. 1.708 revenue. columns. Balance. 


481680 498144 1,410 29182 28540 488126 £1116 
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It will be seen that on the capital of, roughly, £316, the 
balance of clear profit is only £1 11s. 6d., after paying all 
reasonable expenses, and this does not represent a very 
paying load for concerns which seek either to relieve the 
rates or pay shareholders’ dividends. 

An interesting point arises in this connection, which is 
that small shops may be more profitably taken on prepay- 
ment rates than cottages. From a number of actual results 
in the possession of the writer, if 74 per cent. on the revenue 
is allocated to capital, an average price of 3:69d. per unit is 
obtained with this class of slot consumers, whereas with 
cottages on the same allocation an average price of 1:914. 
only is obtained. This makes all the difference between the 
success or feilure of the scheme in paying for revenue 
charges. The average price per unit, assuming an equal 
number of shops and cottages are connected, is 2:8d., and 
assuming that the total cost per unit generated and distri- 
buted is 2:25d., which is a low average for the usual run of 
supply undertakings, it will be seen that the difference does 
not leave enough margin to enable anyone to say that elec- 
tricity supply on a prepayment basis is actually a paying 
thing. 

On the whole, therefore, it seems that where the manager 
of a supply undertaking can in any way do without it—that 
is to say, unless he is faced by the problem of having to 
supply small cottages and shops on a prepayment basis or 
run the risk of having his undertaking regarded as a 
ridiculous luxury in the district in which he operates—it is 
better to avoid prepayment schemes altogether, and fix his 
attention on the better class of consumers, which, although 
perhaps numerically small, constitutes a very favourable 
load. 

Where it is absolutely necessary to take up the slot meter 
system for reasons quite apart from such as those just 
alluded to, the energy of the manager should first of all be 
directed to getting a large proportion of small shops to take 
up the consumption of electricity on this basis, inasmach as 
the private house load of the smallest class can then, to a 
certain extent, be upheld by the payments from the shops. 


ELECTRO-METALLURGICAL OPERATIONS. 


[COMMUNICATED. ] 


No branch of applied science has had more far-reach- 
ing effects or has made more rapid and wonderful 
progress than applied electro-chemistry. Within the last 
10 or 15 years achievement after achievement has been 
announced, and the resulting industrial success has been 
extraordinary. This is true not only'of a few isolated 
branches of industry, but also of almost every case where 
electrical methods have been applied as an aid in the pro- 
duction of commercial substances. One example is sufficient 
to illustrate this statement. Fifteen years ago aluminium 
was regarded almost as a chemical curiosity. Its low 
density gave it in the eyes of the general public something 
of the supernatural, and its high price placed it out of the 
category of useful metals. 
hundreds of tons were manufactured annually, while to-day 
several thousands of tons are being produced. This mar- 
vellous progress is due entirely to the application of 
electrolytic methods to the aluminium industry. 

The manufacture of this metal commenced not 
quite 20 years ago, the method being worked out inde- 
pendently by Héroult and Hall. This consists of the 
electrolysis of alamina in a bath of fused fluorides. The 
electrodes used are made of carbon. In this process careful 
regulation of the voltage is necessary to prevent the decom- 
position of the electrolyte, but otherwise the working details 
are not difficult to overcome. The main difficulty lies in 
the purification of the mineral deposits of alumina, which 
is necessary for successful work. The right to produce 
this metal is now public property, but the use of electric 
heating i8 still covered in America by the Bradley patent 
unti 1909. At the present date this branch of industry 
i$ in the very enviable position of being unable to supply 


At that time not more than a few 


the demand, and as a consequence high prices rule the 
market. Thus two years ago the price of aluminium 
was £120 per ton, whereas at the commencement of the 
present year it had risen to £200 per ton. To meet the ever 
increasing demand, and to prevent further competition, the 
companies now engaged in this trade are making huge 
developments in every direction. Thus the British Alumi- 
nium Co. has in course of construction two new works, 
one near Loch Leven and one in Switzerland, which, when 
completed, will increase their total available power to 70,000. 
At the same time the share capital is to be increased to 
£1,300,000. By this means the total output will be 
increased many times, and as a consequence a fall in the price 
is to be anticipated. It is not to be expected, however, that 
in a fertile field like this attempts will not be made to 
start other companies. At the present moment there is a 
new scheme in hand in Wales for the production of 
aluminium, the capital being £60,000. А similar activity 
prevails in America, where the Pittsburg Reduction Co. has a 
monopoly due to the holding of the Bradley patent rights. 
In two years the latter will become public property, and this 
explains the haste of the American company to ensure its 
rule of the home market. Similar to this expansion is that 
now being put in progress by the German and Italian com- 
panies, which hope in the near future to more than double 
their output. 

The wonderful advance now being made in the aluminium 
industry is by no means exceptional. Another notable 
example is to be found in the production of ferro- 
alloys. This industry is much younger than the previous 
one, but promises to become no less important. Progreas 
here is of the same rapid nature as with the aluminium 
industry. ‘Thus in France, P. Girod commenced his experi- 
ments a few years ago with a 28-H.P. plant, which at the 
present time is being increased to 45,000 Н.Р. The yearly 
output of the firm at present is over 10,000 tons of metal, 
valued at £500,000. In America the Wilson Aluminium 
Co. is producing large quantities of ferro-chrome alloys and 
occasionally quantities of ferro-silicon. From the success 
of these two pioneer companies, it is not to be wondered 


. that others are entering this fruitful field. 


The two processes mentioned above may be regarded as 
types of the present day large acale industries using electricity 
as в producer. The first consists of the electrolysis of a 
fused salt, and similar processes are in use for the preparation 
of other metals. "Thus sodium, magnesium and calcium are 
all deposited from fused salts, and the field is likely to be 
extended in the near future. The production of the alloy in 
the second class is due to the thermal effect of the current, 
the metal being reduced by means of added carbon. The 
second type of process is used far more extensively than the 
former. In this manner many thousands of tons of steel are 
now produced annually by the three successful furnaces in 
use—Heroult, Kjellin and Keller. Phosphorus, car- 
borundum, emery, graphite, and many other products are 
manufactured by similar processes. 

There is still another large branch of the electro-chemical 
industry which is enjoying a similar prosperity to that of 
those mentioned above. This deals with the electrolysis of 
aqueous solutions of salts, and may be divided into two great 
classes: Refining of metals, and products of anodic and 
cathodic reactions. For the refining of metals the greatest 
success has been achieved with copper. This industry com- 
menced 40 years ago, and is by far the oldest of all these 
processes. From a very modest beginning, progress has 
followed with leaps and bounds, and at the present day more 
than half the world’s output is refined electrolytically. The 
process is simple, and consists essentially of electrolysing 
raw copper in а copper sulphate solution, to which various 
chemicals are added to ensure a smooth deposit. Not only 
is pure copper obtained, but silver and gold are also 
extracted from the anode sludges. This process has been 
put to many other uses beyond the bare production of pure 
metal, By using rapidly rotating drums, seamless cylinders 
are manufactured for various uses. Narrow copper tubes for 
motor-cars are made by an impinging process, and many 
other products are made by similar modifications. Analogous 
to this is the electrolytic refining of lead and bullion, cold 
galvanising, and others. The most recent attempt in this 
direction is the production of iron by electrolysis of the 
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sulphate. At the present time this is still in an experi- 
mental stage, but some amount of success has been achieved 
in the formation of case-hardened steel plates. 

The chief application of anodic and cathodic reactions 
is to be found in the production of bleach liquors, chlorates 
and caustic alkalies. For this purpose approximately 
70,000 H.P. is being used, and large extensions are now in 
progress. In this direction alone the ingenuity displayed by 
inventors merits the admiration of the whole of the civilised 
world. In the case of bleach liquors and chlorates, no 
special difficulty is encountered. A solution of common salt 
is electrolysed and the products of the anode and cathode are 
allowed to mix. When caustic alkali is to be produced, 
these two constituents must be separated, and it is here that 
special appliances are brought into use. Other anodic and 
cathodic reactions are used, on a smaller scale, chiefly in 
the refined chemical trade of the Continent. 

From these main divisions innumerable smaller branches 
have sprung up, both directly and indirectly connected with 
the industry. Of not the least importance of them is electro- 
analysis, which is now being introduced in many works. 
The Muntz Metal Co. adopted such a procedure long ago, 
with the result that a perfect check has been put upon the 
nature of their alloy. The fixation of nitrogen from the air, 
either as a side issue of the carbide industry or from the 
direct combination of the elements of the atmosphere, has 
been made possible by the application of electro-chemical 
methods. It is stated also that alcohol is being produced in 
France from a metallic carbide, but as yet these industries 
are too young to furnish reliable details. 

From this brief outline it will be seen that there is 
а brilliant future for electro-chemistry, and this is especially 
the case where cheap power is to be had. For this reason, 
such countries as Norway and Sweden, which have hitherto 
exported large quantities of minerals, will use more and 
more of their raw products as their water supplies are 
developed. It is not to be expected, however, that older 
processes, depending on fuel, will be replaced, but it will 
make the utilisation of cheaper forms of fuel desirable. In 
many cases the old and the new régime. will work hand-in- 
hand, as in the case of steel production. It is most 
economical to produce pig-iron in the blast furnace at the 
present day, but the surplus furnace gas will probably be 
used for producing cheap electrical power for the final 
refining of the steel. In many other industries it is possible 
that a similar combination will result from the intro- 
duction of these newer methods. Thus, for lead reduction 
A. Betts has already devised a method of combined electro- 
lysis and preliminary refining by the method at present in 
use. In another direction many developments are to be 
expected, depending on the use of different cathode materials, 
and it is very probable that in the near future the price of 
many pure chemicals will be considerably cheapened. Electro- 
chemistry as an industry is both far-reaching and progressive. 
Its importance is fully recognised in America and on the 
- Continent, and it is highly desirable that greater interest 
should be awakened in this country also. 


CORRESPONDENCE. 


Letters received by us after 5 p. m. on Tuesday cannot appear 
unttl the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


The Suggestion Box. 


In answer to the last article about the suggestion box, I 
should like to say the following :— 

As “ Suggestion Box" pointed out, it would be a most 
useful thing for it to be adopted and worked: properly. Т 
have been with several firms where the suggestion box was 
adopted, but not worked properly, and I have also been in 
two places where it worked very satisfactorily. 

Satisfactory results can be obtained if the directors have a 
monthly meeting to open the letters found in the suggestion 


box, and to prove the merits of each suggestion. Should any 
suggestion be fonnd worth adopting, the mau who put forward 
the suggestion should be awarded a certain sum. His name 
should be kept strictly private by the directors. Then the 
chief draughtsman or chief engineer should be called in, and 
he should investigate the suggestion from his point of view. 
In every case there will be objections to any new thing 
brought forward, and as the man who made the suggestion 
will only have made it looking at it from a one-sided stand- 
point, the chief draughtsman must appreciate the danger which 
every new arrangement might mean, notwithstanding its 
merits; certainly his opinion is of the greatest value. 
Should the directors of the company, after consultation with 
the chief draughtsman, still think it wise to adopt it, then 
they should issue instructions to the chief draughtsman to 
make the necessary arrangements accordingly. The name 
of the man who made the suggestion is, of course, a8 men- 
tioned above, only known to the directors. 

The reason why in many firms the suggestion box is put 
in for the workmen only is, I think, hard to find. Perhaps 
it is anticipated that the draughtsmen can make their sug- 
gestions verbally. Anyhow, after my experience, it should 
be open to everyone employed by the company, and then, I 
think, the firm who starts the suggestion box should work 
on the lines described above. 

I mentioned that I worked with firms where the sugges- 
tion box did not work satisfactorily. The reason was this. 
The managers saw the merits of the suggestion, and without 
consulting the chief draughtsman about his possible 
objections, simply ordered him to put the new idea through. 
This is a very wrong way, because as most readers of this 
letter will know, out of a hundred suggestions there will be 
seldom more than one really good one, and that is a reason 
why many firms also grow tired of the suggestion box, and 


give it up after a short trial. 
Chief Draughtsman. 


City and Guilds Exams. 


May I draw the attention of those of your readers who 
intend sitting at the next examination of the City and 
Guilds of London Institute in Electrical Engineering, to the 
new regulations which are now in force ? Previously anybody 
could sit for the examinatión, provided he had paid his fee ; 
now, however, new regulations have been issued, which, 1 
think, are not generally known. The most important of 
these regulations is that all candidates, irrespective of grade, 
must have attended a recognised course of electrical engi- 
neering (lecture and laboratory work), and must present a 
certificate stating that they have attended satisfactorily such 
а course. Students should therefore ascertain whether the 
course they are taking is a recognised one, and also that 
their teacher іва recognised teacher. A list of recognised 
teachers is usually to be found in the programme of the City 
and Guilds of London examinations, issued by Mr. John 
Murray. 

Nemo. 


Binnacle Lamp for Yacht. 


Would some of your readers help an ignoramus in a simple 
matter, but one on which he cannot get information ? 

What is wanted is a small glow lamp to work from 
Leclanché cells, giving, if possible, light for some hours at a 
time. The lamp could be very small, being for a yacht's 
binnacle, whose oil lamp is not always reliable in much wind. 

Some twelve years ago I arranged for an invalid friend a 
3-volt glow lamp with four Leclanché cells, stranded flexible 


. wire, and bell-push. This still does very well with the 


usual attention. My next trial was with a lamp having a 
dry battery, much of the Ever-ready " type. This bulb 
I tried with two Leclanche cells, to see how long it would 
burn; it was over an hour before it got distinctly red. But 
on trying the same bulb with four freshly-charged Leclanché 
cells, there was one bright flash and then darkness. This 
last, unlike the former trials, was on solid, not stranded, wire. 

What would be the best arrangement of this kind, using 
Leclanche cells ? 
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Apart from this, can small dynamos working by friction 
on fly-wheel be obtained here? I have seen them abroad, 
in boats not over 30 ft., doing all the lighting, and very 
possibly the sparking as well. 

My auxiliary paraffin motor runs about 400 R. P. M.; 
fly-wheel about 2 ft. diameter: tube and magneto ignition. 


Ignoramus. 


Fault Finding, or Gone to Earth. Tally ho! 


With reference to this interesting article which appears in 
your issue of the 22nd inst. under the above heading, it 
would be very useful if the author would deal with trouble 
or faults in underground mains in a similar manner to that 
in which diseases are sometimes described in medical 
literature—viz., Symptoms, Causes and Remedy ; that is, 
giving particulars under these headings, and, in parallel 
columns, the methods which have been found, and proved 
by experience, to be useful. 

0. H. M. 8. 


Looping-in ү. Joint Box. 


I think no apology is needed for bringing forward again 
the important question of cost and system of wiring for 
electric light. 

The system now favoured by consulting engineers, insur- 
ance companies and other authorities is the looping-in 
system, and this with heavy gauge screwed conduit is 
generally accepted as the standard method for all first-class 
work. In the system of parallel wiring a certain number of 
joints were necessary, and it was to avoid these joints that 
the looping-in system was introduced. It is true that the 
soldered joint is eliminated, but at whata price! In the 
first place, it is a fallacy to speak of the looping-in system as 
a jointless system. ‘There are really more joints than ever, 
and they are made in the worst possible places, being crowded 
together in the small lamp socket terminals. 
say there are more failures from this cause than were ever 
due to the joints on the older system. It is the custom to 
specify that no wire less than 3/20 shall be used, and this 
wire heavily insulated. Accordingly 4, 5 or 6 such wires 
have to be crowded into a socket where there is barely room 
for two. The incoming and outgoing wires for each pole аге 
twisted together, and as much as will go in pushed into the 
terminals and fixed by means of a small screw. І fail to see 
how this is in any sense an improvement on the whole 
system of soldered and insulated joints, always provided that 
these are made in accessible positions. The increase in cost, 
however, is very great, as not only more wire, but larger 
tubing has to be used ; in fact, the only people who benefit 
by the system are the cable and tube makers (perhaps this 
accounts for their comparative prosperity). 

Many unfortunate wiring contractors have gone down 
through taking on large contracts without realising the 
enormous quantity of material required to carry work ont on 
this system. 

As an alternative to what, I submit, is an expensive 
and inefficient system, I will now describe one which, in 
my opinion, is superior, and is unquestionably much 
cheaper. І do not claim it as a novelty, although I do not 
know of any important installation carried out in this way. 
Briefly, the proposed system is to use at each point where 
the ordinary looping would commence, a joint box fitted 
with loose porcelain interior. "Terminals are provided of 
substantial size attached to the porcelain, and the line wires 
and branches are connected at these points. "The joint box 
should preferably have an insulated lining, or may be filled 
up with bitumen like an ordinary underground box. The 
box itself is not an extra. The porcelain, mounted with 
terminals, 18 extra, but is a small item compared with the 
saving of wire, tubing and labour. The Simplex Co.'s list 
shows boxes and interiors suitable for the purpose, except 
that it should not be necessary to cut the wires, but only to 
bare the conductor and slip іб into a slotted terminal, the 


I venture to 


branch wires could go into the вате terminals so'that only 


two screws would be required in each box. i 

In ordinary house wiring the waste of material is not of 
so much consequence, as the runs are short, and smaller wires 
are used. The objection to the crowded socket remains. 


` 
7 
9 
3 
2 

M 
i 
1 
' 
J 
$ 
' 
* 
t 
| 
t 
j 
b 
7 
i 
t 
! 
! 
t 
1 
! 
i 


i] 
3 
‘ 
1 
! 
1 
t 
1 
V 
i 
1 
t 
Ц 
' 
t 
e 


= = =F 


9 LIGHTS OR 2 SWITCHES (JOINT BOX OYSTEM) 


The diagrams show a circuit of eight lights on two switches 
wired on the two systems. The fittings are supposed to be 
tube pendants with the looping carried down the tubes. 
Of course if the looping is to ceiling roses only, it is not во 
bad, as there is more room for the wires, but the waste of 
wire, tube and labour remains. 

I think the subject is well worth consideration, and hope 
that these few remarks may draw attention to it again. 


J. O. Girdlestone. 
Willesden, November 26h, 1907. n 


Shock from Tramear. 


The experience your correspondent, Mr. б. Мов, 
describes in your issue of the 29th ult. was decidedly an 
unpleasant, if not a dangerous, one. Insulating the hand 
rail and step would certainly prevent a shock of this nature, 
and I think the former should be insulated in all cases. As 
to the step, however, there would be no possibility of accident 
from this cause if the cheap device, recently patented, were 
adopted universally, is., an “interlocking safety step," by 
which the motorman cannot start his саг whilst there ів any- 
one on the step, boarding or alighting. The arrangement is 
electrical and is practically infallible. | | 


| Safety. 
Denton, December 2nd, 1907. 


Aluminium v. Copper for Cables. 

When reading the exceedingly interesting article on 
* Aluminium as a Substitute for Copper for Electrical 
Transmission Purposes," by Mr. John B. Sparks, in your 
issues of November 15th and 22nd, it occurred to me that 
the curves giving the relative prices of copper and aluminium 
necessary for equal total coste of copper and alnminium 
cables might be directly deduced from the curves of cost of 
insulation, labour, &c., and the other data in the first pert 
of the article, without the necessity of constructing 
Tables I and II. Moreover, as will be seen, this direct 
method possesses the further advantage of giving a result 
which is absolutely general, being equally applicable to high 
or low tension, lead-covered or taped and braided cables, or 
to the bare conductors used in overhead transmission lines. 

Except in the case of extremely high voltages, the curves 
given by the author for cost of insulation, labour, &o., are 
straight lines. In these curves the cost is plotted as з 
function of the sectional area of the conductor, so. that. — 


Р =a + 08, 
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where р denotes cost of insulation, labour, &c., s the 
sectional area of conductor in sq. mm., and а and b аге 
constants. 

Let k denote ratio of section of an aluminium соге to that 
of a copper core of equal conductivity. This constant is 
given by the author as 1:64. 


Let w — ratio of wt.in tons of 1 kilometre of copper 
| core to its cross-section = 106 x 89 

x 10? x 10 = 8:9 x 10, where 8:9 
is the вр. gr. of copper. 

And w’ = ratio of wt. in tons of 1 kilometre of 
aluminium core to its cross-section — 
108 x 27 x 10? x 10° = 27 x 
10^, 2:7 being the sp. gr. of aluminium. 

Also let p. = price per ton of copper wire, and pa = 
price per ton of aluminium wire. 


Then, reckoning costs for 1 kilometre of cables of equal 


conductivity— 


Cost of aluminium core = 
pa 70 ks. 

Cost of insulation, labour, &c., 
for aluminium cable = 
с 4 bks. 


Therefore, for equal total costs of the two cables 
DUS + а+ US = рле s +at bks. 
The constant « evidently disappears, so that— 


Cost of copper core = р, Wt s. 
Cost of insulation, labour, 
&c., for copper cable = 
а + bs. | 


PWS + S = рте ks + bks. 
Dividing through by s— 
pew + b= pwk + Ok. 


This shows, as was pointed out by the author, that the 
relative prices of copper and aluminium necessary for equal 
total coste of cables of equal conductivity, are independent 
of the section of core used. 


Finally, р. = Z k Pa + 5 (k — 1). 


= ури 726 , 


on substituting the values of *, % and w’. The only con- 


stant to be determined is b, which represents the rate of 


increase of cost of insulation, labour, di., with the section of 
core. This constant will, of course, be greater for high than 
for low voltages, so that the difference between the costs of 
aluminium and copper cables is greater for high than for 
low-tension cables, which the author pointed out would be 
the case. 

Substituting in the above equation the values of 5 for the 
curves in figs. 1 and 8, it will be found that the three 
equations thus obtained are those of the curves of figs. ? 
and 4. 


Thus, for 660 volts, single-core cables p. = } ра + 27, 
for 5,000 volts, three-core cables p. = $ pa + 48, 
and for 10,000 volts, three-core cables p. = 4 pa + 70. 


It should be noticed that in the case of high-tension 
cables, the insulation, labour, &c., curves are given for 
three-core cables, the cost of insulation of the whole cable 
being plotted as a function of the section of one core, and 
account must be taken of this in substituting the value of b. 
In fig. 4 ће 5,000-volt curve has evidently been plotted 
for cores of sector section, and the 10,000-volt curve for 
circular section cores. Since, however, the curves in fig. 3 
for sector section cores are all parallel, from that for 5,000 
volta up to that for 20,000 volts, the value of ö is the same 
for them all, and the constant term in the equation deduced 
above is the same for all voltages from 5,000 to 20,000 volts. 
The 5,000-volt curve given by the author in fig. 4 is, there- 
fore, true for all voltages from 5,000 to 20,000 volts, 
provided cores of sector-shaped section are used. The two 
curves of fig. 3 for circular-section cores being also practically 
parallel, the curve for 10,000-volt circular-section cables in 
fig. 4 will also be true for cables of circular cores up to 
20,000. volts. . 

In the case of overhead transmission, the author gives 
curves for cost of towers, insulators and erection (excluding 
Coat of. conductors) for both copper and alumininm lines (six 


conductors), which curves, being also practically "straight 
lines, may be treated.in exactly the same manner as shown 
above. These curves are, however, different for copper and 
aluminium. 

Denoting the cost of copper line (excluding the conductors) 
by Р, = A + Bs, and that of the aluminium line by P, = 
A’ + B's, we get, for equal // / costs of line— 


6 pews + Pe = 6 pa tt ks + Pa, 
“бриз + AT Ве = 6 ран" Ез +a +В Ез; 
CCC 
7 6 w 


Gus 
It will be seen, on referring to fig. 5, that both B’ and в are 
constant for all voltages, and are equal respectively to 0°7 
and 1°6. Also, since all the curves for copper intersect 
corresponding curves for aluminium on the same ordinate, 
the term (A' — 4) is constant and equal to about 45— 


T 45 045 
lx x ame 
= lb p. + 84 ( = 1). 


Suppose now that the prices of aluminium and copper are 
such that the cost of the bare conductors is the same, t.e., 
fc = $ pa. Then the total cost of an aluminium line will 
be greater or less than that of a copper line according as s is 
less or greater than 100 sq. mm. For sections greater than 
100 sq. mm., an aluminium line may be as cheap as, or 
cheaper than, a copper line, even though the price of 
copper is less than half that of aluminium, since the 


term 8:4 (% — 1) is negative for values of s greater 


than 100 sq. mm. 
E. A. Biedermann. 


Thornton Heath, December 2nd, 1907. 


Breakage of Lamps in Transit. 


I should like to hear the experience of others, and what 
course they pursue with regard to “ Osram” lamps broken 
* jn transit " (? !) 

A few weeks ago I had occasion to send a sample order 
for 32. | 

On receipt of these, though they had been most carefully 
packed, no fewer than 11 were found defective. Ав an extra 
precaution, they were sent at * Railway Co.'s risk." To 
the latter, naturally, we sent our claim. 

Their reply, however, was that they could not hold them- 
selves responsible, and that we must look to the sender for 
replacement. I understand that the manufacturers and 
agents of these lamps only allow 3 per cent. for broken 
lamps—our lot amounts to close on 35 per cent. 

One certainly would not blame the railway company for 
not being responsible for ordinary risks, as, of course, they 
have no means whatever of assuring themselves that the 
goods were non-defective when consigned, but I maintain 
that if they accept the extra amount paid on freightage for 
* At Co.’s risk,” that is tantamount to their issuing an 
insurance policy on the safe arrival of the goods, in which 
case surely the railway company is liable. 


Chas. E. Gray, 
Resident Engineer. 
Ross Electricity Works, 
November 30th, 1907. 


Wireless Telegraphy. 


Seeidg in your issue of this week an idea illustrating how 
to receive wireless waves, and being interested in such things, 
I read the article, and find it is an example of two minds 
thinking the same thing out., I find in my notebook of the 
date December 28th, 1905, a similar idea of my own. By 
passing а coil around a magnet, the same as a motor, one 
end being connected to the aerial wire and the other to earth, 
the impulses would be the same in an armature rotating in 
that fleld, but very weak ; my idea was to pass the current 
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through the field of a second motor, and the armature]would 
take up the same wave frequency; if found strong enough, 
I propose working а relay from this, if not, a third motor 
similarly connected ‘may be used, the motors to be on one 
shaft, and, of course, driven at the same speed. I bave not 
had time or capital to prove the idea, but in my opinion it 
is good ; my reason in writing is just to show this is one of 
those things people call coincidence, and being a reader of 
the Review, I thought possibly you would like to know the 
idea was thought of before. I see you say the idea is 
one that may be of good service; that was my opinion at 
the time. 
J. T. Batler. 
Manchester, November 29th, 1907. 


SwALL-CURRENT ARCS. — Wanted names of makers of 
]-ampere arc lamps for D.C. ог А.С. circuits.— H. 


THE CITY LIGHTING. 


Bv HAYDN HARRISON. 


Тнове who have had an opportunity of passing through the 
streets of the City of London at almost any time during 
the last few weeks will realise that they present an object 
lesson in street illumination. But as the human eye, 
unaided by a photometer, is liable to be considerably misled 
when judging such matters, I have made a series of tests 
to ascertain the value of the results obtained by the 
various means adopted. 

These results are particularly interesting, as they depend 
not only on the lamps used, but also on the method of their 
installation. In fact, the lamps themselves in two instances. 
—namely, Cannon Street and Holborn—being of the con- 
verging flame carbon type, are on the same general principle 
though of different make; yet the fact that they are in- 
stalled differently, and provided with differently shaped 
globes, considerably modifies the results obtained. 

In accordance with the principles I advocate—namely, 
the measurement of direct, or nearly direct, illumination, 
and the calculation from that of candle-power, or horizontal 
illumination if desired, these tests were carried out, the 
instrument used being Elliott Bros.’ Universal Flicker Photo- 
meter, which has already been described in this journal. I 
arranged that tests should be made simultaneously with a 
horizontal screen photometer of Everett, Edgcumbe & Co.'s 
latest pattern ; but the results obtained with this instrument 
(due probably to thé difficulty found in obtaining a balance 
at high degrees of illumination of different spectrums, and 
to the errors introduced by the acute angle of incidence of 
the light) diverged so considerably from the actual results 
obtained by measuring the candle-power, distance and the 
angle of incidence, that I have not included them in this 
article. | 

The measurements were all taken at 4 ft. from the ground, 
and the streets tested were :— | 

CANNON STREET.—Oliver and Gilbert long-burning 
flame arc lamps, suspended over middle of street; 28 ft. 
high. Forty-six to the mile. 

HonsoRN Vrapuct.—Oliver long-burning flame arc 
lamps, erected on alternate sides ; 28 ft. high. Forty to the 
mile. | 

QUEEN VICTORIA STREET.—T wo mantles, high-pres- 
sure gas lamps, on alternate sides; 13 ft. high. Seventy to 
the mile. 

FARRINGDON STREET.—Enclosed arc lamps on alternate 
sides ; 17 ft. high. Seventy-two to the mile. 

The actual number of lamps per mile is calculated by 
measuring the distance apart of those tested, and thus com- 
puting it. The width of the streets varied from 50 to 
60 ft. between the kerbs, with the exception of Farringdon 
Street, which is wider in several places. 

The mean of the actual reaults obtained is shown in the 
curve. tha candle-feet (direct illumination) being the 


Cares Feet (Direct) 
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ordinates, and the distances measured from a point directly 
below the lamp being the abscisse. 

The full-line curve represents the results obtained in 
Cannon Street. It will be noticed that two of these are 
shown, there being two different types of lamps with 
different globes, which slightly vary the character of the 
curve. 

The plain dotted line gives the results obtained in 
Holborn, and distinctly shows the variation due to the 
acorn-shaped globe used, and the reduced height of the 
lamps. | 

The other curve represents Queen Victoria Street 
lighted by gas lamps. The arrow heads at the bottom of 


Cannon O:. 


Nolden Viaduct — — — Queen Victoria St. — .—-. — . — 


Féot 
ILLUMINATION CURVES IN THE CITY. 


the curves show the pointe half-way between two adjacent 
lamps, which are approximately the pointe of minimum 
illumination. 

The results obtained in Farringdon Street are not plotted, 
as, owing to the low illumination, comparetively few 
measurements could be made. 

From these curves it will be seen at a glance that the 


lighting of Cannon Street is the best, as the minimum direct 


illumination half-way between the lamps exceeds 0:2 candle- 
feet ; whereas in Holborn it is as low as 0:06 candle-feet, 
and in Queen Victoria Street 0°1 candle-feet. In Farringdon 
Street it falls as low as 0°04 candle-feet. The minimam 
horizontal illumination is ав follows :—Cannon Street, 0:16 ; 
Holborn, 0:030 ; Queen Victoria Street, 0:033 ; Farringdon 
Street, 0'010. 

The low minimum illumination in Holborn is, to a large 
extent, due to the low candle-power of the two lamps at the 
rays approaching the horizontal, which is accentuated by the 
lamps not being erected as high as those in Cannon Street. 
For instance, tht measured candle-power 10 ft. fron? the post 
is 1,600, against 400 at 50 ft. from the post ; whereas in 
Cannon Street the difference is comparatively small. The 
result of this bad distribution is not only to reduce the 
minimum illumination, but also to increase the maximum. as 
will be seen from the fact that at a distance of 18 ft., in the 
case of Holborn, the illumination exceeds 2 candle-feet, 
whereas in Cannon Street it is only 1:1. 

As I have been able to give the approximate number of 
lamps per mile, it will be readily seen that the excellent 
illumination in Cannon Street is obtained without, any 
appreciable increase of cost, and is due to the correct 
arrangement of the lamps; which arrangement not only 
conduces to the comfort of the public by the better lighting 
obtained, but also by withdrawing from their line of sight 
the powerful lamps necessary for the purpose. 


Copper.—Advices from London, says the еги! 
World, state that a pool, in which the largest copper consumers of 
Europe are represented, was recently formed in that city, and has 
purchased 50,000 tons of copper. The price paid is slightly above 
the prevailing price in the market. The copper is to be delivered 
in November and December. The amount involved is approzi- 
mately $15,000,000, which is to be paid in London on delivery. 


. tA TS ... ——o— A Qr] 
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LEGAL. 


W. BAKEWELL v. SHaw & Sons. 


AT the Leeds Assize Court on November 27th, this case was heard, 
in which plaintiff, an electrical engineer, of Sheffield, sued 
defendants, claiming £257 odd for work done in connection with 
an electrical installation at the Holmes Pottery, Rotherham. 
Defendants said that the work was not carried out to the specifica- 
tions, and they entered a counterclaim for £224 108в., the sum 
incurred in making the work comply with the terms of the 
contract. From a report appearing in the Sheffield Daily Inde- 
pendent, it appears tuat one of the chief points in dispute was 
whether Association grade cables meant Association made cables, 
or whether they had merely to be of the quality of those made by 
the associated firms. Another problem was the correct interpre- 
tation to be placed upon the words “coupling up.” Owing to 
defendants desiring an alteration in the position of the switch- 


board, 160 yd. of insulated wire were necessary for the work of 


coupling up, aud plaictiff’s contention was that the cost of this 
wire should be borne by the defendants. On the other hand, the 
. defendants argued that it was covered by the terms of the contrat. 
Мв. SHaw (опе of t*e defendants), woo was under examination 
and cross-examination two and a half hours, stated that the work 
жопа not pass the insurance company's test. | 


It is stated that at one point in the courae of the heering 


the Judge (Mr. Justice Channell) testily exclaimed, “І wish I had 
known what this case was about before I began it, because it is 
quite clear that it ought to have been decided by an electrical 
engineer, and not by me." 

Subsequently he intimated that he had come definitely to the 
conclusion that the plaintiff did not, in fact, tender for the 160 yd. 
of insulated wire necessary for the coupling up with the dynamos; 
“and, I may further point out," he said, that іп my view, under 
the,circumstances, the plaintiff must get the value of his work." 
He suggested that the parties should arrive at a conclusion, and 
again expressed regret that he did not know what the case meant 
when he started on it, because he would certainly have referred it 
to an electrical engineer at once. But I can't do so now," he 
pointed out. 

Counsel and clients accordingly conferred at considerable length, 
and eventually Mr. Waugh announced to his Lordship that the 
рз had come to terms which, he thought, need not be publicly 
stated. 

The Judge made an order for the payment to the plaintiff of the 
money paid into Court, and remarked he was exceedingly glad that 
the parties had come to an arrangement, because he had come to 
the conclusion that it was a misunderstanding between them. One 
party understood the contract in a different way from that in which 
the other party quite honestly understood it, and he (the Judge) 
would have had to decide as to the legal construction, which would 
not have been satisfactory to either of the parties. 


HENLEY v. HEATH: ALLEGED DEFECTIVE WIRING WORK. 


AT the Brompton County Court on November 28th, before his Honour 
Judge Selfe, Mr. G. Henley, of 57, Oxberry Avenue, Fulham, sued 
Mr. Heath, builder, of South Eaton Place, for £30 11s. 8d. for work 
done, and there was a counterclaim for £91 10s. 3d. Mr. Warren 
appeared for the plaintiff, Mr. Ball for the defendant, and Mr. 
Oliver for Mr. Dewhurst, who was a third party to the action. It 
transpired, from counsel's statement, that there was no dispute as 
to the plaintiff's claim for £30 11s. 8d., which was for work done 
which bad no connection with the counterclaim. 

Мв. WARREN first asked for judgment for the amount claimed, 
£30 11s. 8d., and this not being contested, judgment was given. 

Ма. Barr then opened the case for the defendant on the counter- 
claim, and said the defendant claimed to be entitled to recover 
from the plaintiff the sum of £91 10s. 3d., which was the amount 
expended in making good the alleged bad work of the plaintiff 
at Euston Hall, Suffolk. Mr. Heath, the defendant, was a builder, 
and in 1905 was under contract to do certain building work at 
Euston Hall, the country seat of the Duke of Grafton. Part of 
that work was the provision of electric bells in the rebuilt portion 
of the mansion—the older building having been burned down. 
Not being an electrical expert, he employed the plaintiff, Henley, 
to put in these bells. A man named Dewhurst, in plaintiff's 
employ, interviewed the defendant, and, having examined the plans 
and heard what work’ was required, gave an estimate. Plaintiff 
had full opportunity of seeing what work it was he had to under- 
take, and on August 10th, 1905, he agreed to contract to do the 
work for £28. On August 10th the defendant wrote to Henley 
“ Please put in hand the electrical bell work for the sum of £28, 
only the best materials to be used ; specification enclosed ; work to 
be done immediately.” The specification, which counsel produced, 
set out the work required to be done. In pursuance of that 
contract, Dewhurst was sent down to Euston Hall, and with the 
assistance of two lads carried out the work. In the course of the 
work it was decided to wire the old part of the building; a 
second estimate was procured, and Henley agreed to do the work 
for £30. Certain other work was ordered verbally, and the eventual 
cost was £61 8s. Payments for the work were made from time to 
time, and, in fact, it had all been paid for. The electrical work 
was completed in December, 1905, but Heath’s people were on the 
premises until July, 1906. Up to that time the mansion had not 
been inhabited by the owner, but in July, 1906, the Dake of 
Grafton took up his r:sidence. and then it was found that the bell 
installation would not work at ell. There were numerous faulte— 


- 


bells would not ring, some of the bell pushes would not make the 
bella ring, and in other cases when pressed in they would: not 
come out again; and on inspection it was found that the batteries 
put in were completely run down, although they bad been little used. 
The defendant immediately called on the plaintiff to put the 
matter right, and following an interview, wrote on July 27th, 
expressing his great annoyance that an electrician had not been 
sent down, and stating that unless one was sent by a certaiu time 
the following day, he would take steps to have the defects rectified, 
and would hold Henley responsible for the cost. As Henley did 
not send down, Heath sent a man, who, on examination, reported 
that the work had been done in such a way that it could not pos- 
sibly do what was required. Instead of the best material, it was 
stated that the material was of the cheapest, and further, it was 
improperly put in. For instance, in places where the wires should 
have been run in pipes to keep them from the damp, they were 
simply fastened by staples to the floor, and the wires had corroded. 
In view of Henley's refusal to put the work right, Heath employed 
a Mr. Blackwood to try to remedy it. As the family was in resi- 
dence, it was impossible to make a satisfactory job of it, but 
Blackwood did what he could, and the cost of this was £51 10s., 
which was the first part of the counterclaim. While the thing was 
going on, Henley applied for a sum owing to him for other work not 
connected with Euston Hall, but in view of the position of affairs 
with regard to Euston Hall, Heath refus:d to pay over any cash. 
This was the sum which plaintiff claimed. : 

At this stage the Judge intervened, and said it was a case which 
must go to a referee. He was supposed to know something of law, 
but not about electrical installations. 

Mr. WARREN said, in view of this intimation, he would like to 
point out that there was work completed in December, 1905, and 
there was not a word of complaint till July, 1906. Defendant was 
& builder, and bad a foreman on the job the whole time. 

Some discussion took place as to whom the case should be 
referred to, and eventually the parties agreed on Mr. E. Prestwich, 
of Kingston. 


AN ELECTRICAL ENGINRER's CLAIM. 


AT the Brompton County Court on Wednesday last week, before 
Sir William Selfe and a jury, an action was brought by Edward 
Cale, an electrical engineer, of Macdonald Road, Forest Gate, to 
recover damages in respect of personal injuries from the Hans 
Crescent Hotel Co., Ltd. . 

Plaintiff’s counsel (Mr. Martin O'CoNNOR) explained that his 
client was helping in the work of overhauling the hotel electrical 
installation in the early part of the year, aud an arrangement was 
made between thc defendant company and the firm who were catry- 
ing out the repairs, to the effect that between two and four o'clock 
the lift should be used as little as possible while the work in the 
shaft was being carried out. On February 4th plaintiff went to 
the kitchen porter and told him he was going to start work in the 
shaft; but three-quarters of an hour later someone started the 
conveyance without giviag plaintiff any warning, with the result 
that he was struck onthe head and pressed downwards until his 
chest was crashed against a board at the entrance. In bis struggles 
this board—which had, providentially, not been screwed down — 
gave way, and plaintiff fell out, away from the Jift, which 
descended to the basement. In this way, no doubt,.his life was 
saved, but his head aud chest were badly injured, and for six 
months he had been unable to do any work. . 

. After a number of witnesses tad been called, Mr. BASTIANELLO, 
the manager, stated that Cale said, after the a:cident, that it was 
his own fault. Arrangements had been made for plaintiff to have 
the lift when he wanted it, but he was to let witness know when he 
wished to work in the shaft. x: 

The jury awarded plaintiff £50 damages, and costs were allowed. 

MR. SHAKESPEARE, for defendants, applied for a new trial, on the 
ground that the verdict was against the weight of evidence; but. 

His Honour did not grant the application, although he said the 
decision would have been a different one had he been dealing with 
the case without & jury. Stay of execution was granted in view 
of an appeal. 


4 


R. Новхзвү & Sons, Lrp., v. Влвсоок & Wircox, Lp. 
THE appeal of the defendants in this case from the decision of 
Mr. Justice Neville was down for hearing on Monday. The action 
was one for specific performance of certain heads of agreement, 
dated May 26th, 1906, for the sale by plaintiffs to defendants of 
"the [complete water-tube boiler business of Hornsby," and Mr. 
Justice Neville had found in favour of the plaintiffs. 

On the appeal being called on, counsel stated that the parties 
had been able to arrange terms. They would be drawn up and 
signed, and that would put an end to all matters between them. 

The appeal was accordingly withdrawn. 


Leyton TBAMWAY ARBITRATION. 

Тнв North Metropolitan Tramways Co. has given notice of appeal 
against the order of the Divisional Court dismiesing the application 
of the company to set aside or refer back to the arbitrator the 
award made by him in reference to the non-liability of the Council 
for the purchase of the car works belonging to the company in 
Union Road. 
Re 8. G. Brown's PATENTS. 

This case came on for hearing in the Court of Appeal, consisting of 
the Lord Chief Justice, Lord Justice Buckley and Lord Justice 
Kennedy, on Wednesday, 4th inst., on the appeal of the petitioners 
from the judgment of Mr. Justice Neville in the Chancery Division 
on March 11th last. 
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THE GERMAN ELECTRICAL INDUSTRY. 


LEADING Works Pay HicHeEer DIVIDENDS. 


Ir is an astonishing fact that, notwithstanding the stringency of the 
money market in general and the uncertain outlook in the future, 
the principal manufacturing firms in Germany have come forward 
with proposals to pay higher dividends for the year ended at 
June 30th, 1907, as will subsequently be seen. Only one company 
has actually published its annual report, the others having issued 
brief figures merely recording the actual results of trading. The 
financial figures in themselves are startling, whilst the orders 
declared to be on:hand are so large as to pass comprehension. 
Apart from the question of orders, absolute silence has so far been 
maintained as to the future prospects of the industry. 

The Allgemeine Elektrizitats Gesellschaft (General Electricity 
Co.) of Berlin, reports that the year 1906-7 left nothing to be 
desired in the matter of remunerative employment, and the turn- 
over was 20 per cent. greater than in the preceding year. Both 
gross and net receipts were in excess of those obtained in 1905-6, 
and the net profits proposed to be distributed are stated to have 
been realised exclusively from manufacturing and sales business. 
The cost of new equipment as in the previous усаг was defrayed 
out of the revenue in the 12 months. The following statement 
shows the financial position for the past two years, the year ending 
on June 30th :— 


1906-7. 1905-6. 

Share capital ... ..-£5,000,000 £5,000,000 
Gross profits ... 824,246 703,080 
Expenses 29,229 18,479 
Taxes ... ius - 47,300 37,102 
Depreciation provision 20,299 17,835 
Net profits 743,408 644,447 
Reserve provision 50,000 51,381 
Directors' fees 20,000 15,575 
Bonuses to officials ... 30,000 25,000 
Pension fund... "m 30,000 25,000 
Dividend E 600,000 511,500 
ii per cent. ... sia 12 11 


It is necessary to explain that, although the share capital was the 
same in the two years, the sum of £700,000, out of the total of 
£5,000,000, only participated to the extent of one-half of the 
dividend paid for 1905-6. The directors’ report states that the 
machine works delivered 43,953 generators, motors, and transformers, 
of a total of 854,513 Kw. in 1906-7, as compared with 37,424 for 
602,241 Kw. in the preceding year. In the turbine department, the 
value of the orders received increased by 55 per cent., whilst the 
output of the turbines ordered was 139,840 Kw., as against 
72,475 Kw. in 1905-6. The deliveries of the apparatus factory were 
10 per cent. higher, and the orders 20 per cent greater, than in the 
previous year. As far as concerns the Oberspree cable works, the 
report states that, out of the advance of £850,000 in the value of 
the production, about one-half was represented by the ris: in the 
prices of raw materials. The consumption of copper alone reached 
19,700 tons, as compared with 16,000 tons in 1905-6, but no loss had 
been sustained by the fall in the price of the metal. After referring 
to the introduction of a new insulating material, under the title of 
Tenacit, as a substitute for caoutchouc, and to the motor-car factory, 
it is mentioned that the sales of the glow lamp factory kept at about 
the same height as in the previous year. The production of metallic 
filament lamps had been commenced, and this was naturally at 
the cost of the Nernst lamps. Large orders were received in the 
installation department, especially from the mining and iron and 
stcel works, and electric motors of over 10,000 н.р. were now being 
utilised for the driving of rolling mill trains. During the year the 
company completed 64 electricity works of a combined output of 
95,150 H.P., and 62 central stations of 106,316 н.р. were in progress, 
including the works of the Victoria Falla Power Co., which would 
first comprise six steam turbines of 27,000 н.р. The electric motor 
equipment supplied to the Prussian State railways, forthe Hamburg 
city and suburban traffic betwcen Blankenese and Ohlsdorf would 
be brought into operation this year, and would be the first high- 
pressure single-phase main line section on the Prussian railways. 
The number of employés had been reduced from 33,906 on October 
1st, 1906, to 30,667 on the same date of 1907, notwithstanding that 
the turnover increased by 20 percent. "This result is attributed to 
improvement in the methods of working, and to the greater activity 
of the employés. The directors remark, in conclusion, that the 
company had brought over into the new year orders of the value 
of £9,000,000 (180,000,000 marks), and that the orders received in 
the first four months of the current year not inconsiderably exceeded 
those which were booked in the corresponding period of 1906. 

The directors of the Siemens & Halske Co. have resolved to 
recommend the payment of a dividend of 11 per cent. for 1906-7, 
as compared with 10 per cent. in the previous year. This decision 
has been arrived at after making abundant provision for reserve 
fund and for depreciation. It will be remembered that the company 
holds one-half of the capital of 44, 500, 000 represented by the 
Siemens-Schuckert Works, and & large portion of the former's 
protits consequently emanated from the latter undertaking. The 
Siemens & Halske Co. reports that its works continue to be well 
employed, and the orders in the first quarter of the new financial 
year not inconsiderably exceed those received in the equivalent 
period of last year. 

The summary accounts of the Schuckert Co., of Nuremberg, 
pending the issue of the annual report, show gross profits of 
4266, 511 for 1906-7, as compared with £212,565 in the preceding 


year. After meeting working expenses, taxes and interest charges, 
and making provision for depreciatioa, the net profits amount to 
£194,121, as against £160,206 in 1905-6. It is proposed to pay a 
dividend of 5 per cent. on the share capital of £2,500,000, as con- 
trasted with the same rate distributed on £2,100,000 capital in the 
previous year. 

. The board of the Siemens-Schuckert Works Co., whose profits go 
to the two proprietory companies (Siemens & Halske Co. and the 
Schuckert Co.) have also made a provisional announcement for the 
past year. After making considerable provision for depreciation 
and reserve funds, it is stated that the net profits are 10 per cent. 
higher for 1906-7 than in the previous financial year. Ав the 
profits amounted to £449,936 in that year the figures for the past 
year should be about £500,000. The total volume of business 
transacted was 40 per cent, in excess of 1905-6. The orders 
brought into the new year, and those received in the first quarter, 
are stated to show a further augmentation as contrasted with the 
corresponding periods of 1906. 

The directors of the Telephon-Fabrik Gesellschuft vorm. J. 
Berliner, of Hanover, in the course of the report for 1906-7, refer 
to the retirement of Herr Josef Berliner, who was manager of the 
Hanover house since the first estZblishment of the company. 
During the year the value of the turnover increased by 25 per 
cent., and the gross profits from goods and capital investments 
advanced from £34,112 in 1905-6, to £40,697 last year. The net 
profits amounted to £20,726 in 1906-7, as compared with £16,278 
in the preceding year. It is proposed to pay a dividend at the 
rate of 10 per cent., as contrasted with 9 per cent. in 1905-6, and 
to form a special reserve fund of £2,500 to provide for the deptecia- 
tion of raw materiale since stock-taking. The report states that 
the employment of all the workshops is satisfactory, and the 
Austrian Government has given the company ordera for the 
automatic connection” system. 

The Electric Light and Power Investment Co. (Elektrische Licht 
und Kraft Anlagen Gesellschaft), of Berlin, whose income arises 
from securities and syndicate. participations and interest and com- 
mission, realised net profits amounting to £85,080 in 1906-7, as con- 
trasted with £85,271 in the preceding year. It is proposed to pay 
а dividend of 7 percent. on a share capital of £937,500, being 
the same rate as was distributed for 1905-6, although the loan debt 
is now represented by £1,060,000 in obligations, as compared with 
£866,500 a year ago. The directors’ report refers in detail to the 
company’s world-wide investments, including holdings in the 
Underground Electric Railways Co. of London. As the latter has 
not yielded the results which were anticipated, the Berlin com- 
pany has entirely written off its holding of £5,000 in the London 
company’s share capital, and has also written off 70 per cent. of its 
holding of £37,500 in 5 per cent. notes of the same company. 

The liquidators of the Helios Electricity Co., of Cologne, have 
presented a further report in regard to this undertaking, relating 
to the year 1906-7. The reccipts, which arose solely from interest 
derived from various electrical undertakings in which the company 
is interested, amounted to £16,211, as compared with £17,039 in 
1905-6, but the whole of the former sum was absorbed by general 
expenses, business losses, and provision for reserves. As a conse- 
quence, the deficit of £389,000 brought forward remains unchanged. 
The liquidators repeat the expectation that it should be possible to 
bring the manufacturing and sales business to an end without 
further loss. The difficult point, however, was represented by the 
electrical undertakings in the company's possession, as the times 
are not favourable for the disposal of enterprises of such 
dimensions. 


i 


TACTICS FOR ELECTRICITY SALESMEN. 


As our friends the enemy are always kcen in proclaiming the ad- 
vantages of gas as opposed to electricity, and as they are nowadays 
more than usually active in propagandist work, it is interesting to 
note the arguments which electrical men can best produce to meet 
gas competition. The Toledo convention of the Ohio Electric 
Light Association afforded an excellent opportunity for hearing 
what was to be said on the electrical side of the question, and a 
symposium of opinions was collected on this importaat subject by 
such men as Samuel Rust, F. Н. Golding, E. T. Selig, and others, 
all men connected with important electric lighting and power 
undertakings, from which we collate the following remarks. 

For lighting there appears to be a considerable leaning in favour 
of sliding-scale prices dependent on the hours’ use per lamp. This 
highly controversial point appears in the majority of cases on this 
side of the water to be settled in favour of a flat rate, and it is 
interesting to note the opinion held in America on the question. 
Added to this the common-sense policy is recommended of de- 
veloping decorative lighting to the very fullest possible extent, 
thus taking advantage of the facilities for hanging and fixing which 
pertain to electric lamps, and are not possessed by other illu- 
minating devices. Further, it is necessary to study carefully 
illuminating engineering, and to give the consumer the greatest 
possible amount of useful light at the smallest possible cost for 
energy and maintenance. Street lighting is recommended as an 
advertisement, if for nothing else. The central station should adopt 
a liberal policy with reference to the connected load for which it 
wil fix a meter and supply current. Frequently a device of 
negligible energy consumption acts as an opener for the extension 
of electric service over the entire premises. Electric irons are 
particularly effective in this direction. Where other argumenta 


Vol. 61. Мо. 1,567, DROEMBEB 6, 1907.) 


THE ELECTRICAL REVIEW. 


929 


and offers have failed, the electric iron has often made a way into 
conservative establishments for further business. One idea which 
has given good resulte is to install a certain number of services at 
slightly above cost, furnishing everything in the installation com- 
plete and ready for use, in order to induce the use of electricity. 
The average cost of installing ten or a dozen houses of various 
types and sizes, together with the price of a certain definite line of 
fixcures, plus say 10 per cent., gives а flat price per house to offer 
to probable consumers, The work may be paid for by the con- 
sumer in 6, 12, or 18 hire-purchase payments as may be desired. 
The supply authority may work either as agent to a contractor or 
directly with the customer. In the latter case the supply authority 
carries the account; in the former it guarantees the contractor 
against loss as a consideration for carrying the long term account. 

The second aspect in the lighting problem, apart from the internal 
organisation and methods of the electricity supply authority, is the 
fighting organisation and material. For comparison purposes a 
room equipped with gas and electricity is recommended. One 
Ohio company has such а room, one half of which is equipped with 
an open-flame gas burner, a Welsbach burner, an inverted mantle 
burner, and а gas arc, so arranged that each fixture can give its 
maximum light unatfected by the others. On the electrical side are 
incandescent high-efficiency lamps and Nernst lamps with switches, 
arranged to give different combinations of lighting. Wattmeters 
and gasmeters are installed for making competitive tests. The 
customer relishes the scientific treatment of the subject before his 
eyes, and is ready to be talked to. 


The fighting organisation develops from such points as reasonable 


rates, free renewals of lamps when these grow dim, and constant 
attention to old consumers. New consumers are captured through 
the media of newspaper advertising, letters and pamphlets, and 
personal canvassing. The arguments used on this basis are: the 
expense and maintenance of mantles as opposed to the long life 
and free renewals of electric lamps, their cieanliness, coolness, con- 
venience, diminution of redecoration, facility for using electric irons, 
sewing machines, cooking apparatus, and other domestic appliances. 
The insurance side of the question is important. It ів recommended 
that a clipping bureau be employed to furnish cuttings concerning 
gas accideuts, working these into the local papers with acknowledg- 
ment of source of iaformation. As regards general advertising, 
the two principal means adopted seem to be the electric sign, 
erected in the supply authority's own premises, and а contract for 
& little advertising space in the local paper. The localised 
monthly electricity magazine is recommended, and duplicated 
letters sent out periodically giving talks on electricity are advised. 
_ The power problem is considerably different. The difficulty of 
inducing & change from gas to electric power is that, whereas 
practicaily all costs of the electric method are charged up in the 
price per unit, the gas engine incurs a lot of expenses which go 
unrecorded, and which do not figure in the gas bill. The manufac- 
turer, not being an expert in these matters, fails to see the fallacy. 
The best way to tackle him is first of ali to ask questions, to see if 
the manufacturer understands the problem, or rather, to let him see 
that he does not. "Then the following points may be used to show 
that the gas bill does not represent the total e se :—The average 
annual amount of repairs during the useful life of a small single- 
cylinder gas engine varies in practice from 8 to 15 per cent. of its 
first cost; depreciation varies from 10 to 35 per cent. The opinions 
of gas engine users average out to au estimate of eight years as the 
best life of a gas engine. Instances are known where it is scrapped 
at the end of three years. Taxes and insurance must be added to 
the annual expense of the gas engine. The value of space occupied 
in crowded factories should be reckoned. The overload capacity of 
motors must be contrasted with the intlexibility of the gas engine. 
The rated capacity of the engine for ordinary fluctuating work is 
nearly twice that of the motor for the same work. Whereas under 
perfect conditions small gas engines consume about 15 cb. ft. per 
1.H.P.-hr. (the figures quoted by gas-engine salesmen), the average is 
nearly 30 cb. ft., owing to ill-fitting valves and shortage in B. TH. v. 
of gas used. In many cases where a vas engine has been displaced 
by à motor, the engine has used over 50 ft. of gas per equivalent of 
oue Kw.-br. delivered, including gas used in overcoming engine 
friction. This is aggravated where lines of idle shafting have to 
be driven. All this affects the first cost of gas-engine plant. 
Money invested in any manufacturing business should earn 16 per 
cent.; therefore, for every £1,000 spent in gas-engine equipment, 
£150 should be charged to operating expense. The salary of the 
operator is claimed by gas men to be low. As a matter of fact, 
aiter a year or two's run the gas engine requires as much or more 
attention than a steam engine. This is apparent when it is con- 
sidered that the stopping of a gas engine may be caused by back- 
firing, derangement of valves, igniters, governor gear, or mixer; wear 
3 ко poor design or cheap construction, sudden variations of 
oad, &c. 

With the above arguments the motor canvasser has good powder 
and shot. The organisation behind him is practically the same as 
that behind the lighting man—perhaps a little more technical, 
involving a knowledge of trade processes to a considerable extent. 

It will be scen from the above notes of the Convention, which 
were reported in the Western Electrician, that the busincss-getting 
problem was very carefully and ably discussed, and afforded many 


points which can be protitably used by electricity supply men in 
Great Britain. 


Heswall Lighting. —The P.C. has passed a resolution 


in favaut of public lighting by electricity. A local company is to 
be formed to establish an electricity works. 


‚ to electrical wiring rules for Indian installations. 


BUSINESS NOTES. 


New Zealand Tariffs.— We are indebted to a New 
Zealand correspondent for the following figures concerning the 
tariffs on electrical apparatus, &c., under the Act of September, 
1907 :— 

Goods subject to 5 per cent. ad valorem :— 

Engines and machines for mining purposes—namely, capstan 
engines for mining shafts; winding engines, steam, air, or 
electrically driven, including bedplates, foundation bolts, and 
friction clutches, when imported with the engines; drums for 
winding engines. 

Steam engines, and parts thereof, for mining (including gold- 
dredging) or gold-saviog purposes aud processes, or for 
dairying purposes. 

Goods subject to 10 per cent. ad valorem :— 

Machinery, electric, and appliances, namely, electric generators, 
and electric motors, including side rails therefor, electric lamps, 
including globes for arc lamps, electric transformers. 

Goods subject to 20 per cent. ad valorem :— 

Boilers, land, and marine, including feed-water heaters, fuel- 
economisers, steam superheaters, and mechanical stokers. 

Crab winches, cranes, capstaus, and windlasses. 

Electric batteries, and cells ; furniture, fittings, instruments, and 
appliances, not otherwise enumerated, for the geueration, 
transmission, application, or utilisation, of electricity, or of 
electric power of any description whatsoever. 

Hardware, ironmongery, and  hollow-ware, not 
enumerated. 

Iron pipes wrought not otherwise enumerated, and wood or fibre 
pipes, exceeding 6 in. in internal diameter, also knees, bends, 
elbows, and other fittings for the same. Cast-iron pipes ex- 
ceeding 9 in. in internal diameter, and knees, bends, elbows, 
and other fittings for the same. 

Machinery, not otherwise enumerated. | 

Manufactured or partly manufactured articles of metal, or manu- 
factured or partly manufactured articles of metal in com- 
bination with any other material whatsoever, not otherwise 
enumerated. 

Steam engines, and parts‘of steam engines, not otherwise 
enumerated. 


Spun Glass.—We have received from the CHEMISCHE 
FABRIK STOCKERAU (Dr. Felix Pollak), of Vienna, leaflets describing 
the applications of “spun glass” to electrical purposes. Brushes 
made of this material, it is claimed, are admirably adapted to 
cleaning commutators, even while they are running, owing to the 
insulating properties of the glass, and to the fact that the tibres do 
not abrade the surface of the commutator as emery does. 


Germany.—Tbe Akkumulatorenfabrik Gebr. Faust u. 
Scheurmann Gesellschaft is the name of a company which has just 
been formed in Cologne to manufacture acsumulators. 


Liquidation.—The P.M. ELECTRIC MANUFACTURING 
Co., Lrp. (registered October, 1905).—A meeting ів to be held at 
79, Mark Lane, E.C., on January 4th to hear an account of the 


otherwise 


winding up from the liquidator (Mr. Elles Hall). 


Book Notices.— Handbook on Elertroplating, Polishing, dc. 
Third edition. Birmingham: W. Canning & Co. 1907.—Some years ago 
we gave an appreciative notice of this extremely practical handbook, 
which is issued by the well-known firm above-named. Amongst the 
additions to the contents are chapters on the agitation of solutions, 
by means of which the rate of deposition can be greatly accelerated; 
on rim plating, describing a special revolving apparatus for pro- 


' ducing a heavy deposit on cycle rims in a short time; on the elec- 


trolytic method of cleaning work preparatory to the plating process; 
and special chapters on electrotyping and nickel facing for printers, 
&c. Instructions are also given for charging motor-car accumulators. 
The book is well printed, on good paper, and the illustrations are 
exceptionally clear. The instructions are so detailed, and the 
descriptions of apparatus so clear and comprehensive, that the book 
must be of the greatest value to all engaged in the arts dealt with, 
which include, besides plating, the operations of polishing, lacquer- 
ing, burnishing and enamelling, together with the care and main- 
tenance of the apparatus used. 

Annuaire Universel du Caoutchouc, de la Gutta-Percha, «с. Paris: 
Le Caoutchouc et la Gutta-Percha. 1908.— This is a universal direc- 
tory of the india-rubber, gutta-percha and allied industries, giving 
the names of manufacturers of all countries. The various manu- 
factures are classified alphabetically, and under each such head are 
given the respective countries in which the manufacture is carried 
on, each national sub-division being filled with the individual names 
of makers and traders. The general heads are given in French, 
English and Germun. The arrangement does not commend itself 
to us as convenient for ready reference, though greater familiarity 
with it might modify our opinion; neither do we like the shape of 
the book, nor the irritating interpolation of a great number of fly- 
sheets asking readers to supply corrections. The work is probably, 
however, of great assistance to those who are engaged in the rubber 
and gutta-percha industries. 

The Indian and Eastern Engineer Year Book, 1908. London: 
The Indian and Eastern Engineer.—This is the sixteenth issue of 
the year book, and contains a large quantity of information of value 
to those who are concerned in trade, &c., with the countries dealt 
with. All kinds of subjects are covered, from Hindoo holidays 
Customs tariffs 
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are given for many eastern countries, as well as postal rates and 
kindred information. The work also includes a diary interleaved 
with blotting paper, and a host of useful advertisements; as a vade 
mecum, it is an excellent desk companion. 


| " Science Abstracts" Part 11, No. 119, Sections A and B. 
November 25th. London: E. & Е. N. Spon, Ltd. 1907. Price 
18. 6d. each part. 


"Die Gleichstrommaschine." By E. Arnold. 
Springer. 1907. Price M. 20. 

" Modern Views of Electricity." By Sir O. Lodge. London: 
Macmillan & Co., Ltd. 1907. Price 6s. net. А 


“Comparative Electro-Physiology.” Ву J. С. Bose. London: 
Longmans, Green & Co. 1907. Price 15s. net. 


Messrs. Harper & Bros. are about to issue The Electricity Book 
for Boys.” 


“The Internal Wiring of Buildings.” By H. M. Leaf. London: 
A. Constable & Co. 1907. Price 3s. 6d. net. 


Berlin: Julius 


Trade Announcements.—MEssrs. ANDREW BROWN 
AND Co., of 110, Cannon Street, London, E.C., have been appointed 
agents for Messrs. Urquhart, Lindsay & Co., Ltd., Blacknees 
Foundry, Dundee. 

Messrs. MicHABL Par & Co., of Parliament Mansions, Victoria 
Street, S. W., have been appointed sole agents for the United 
Kingdom and Colonies, for Messrs. Louis Schwarz & Co. Aktien- 
gesellschaft, Dortmund, who are specialists in low-pressure steam 
turbines, condensing plants, cooling towers, and heat accumulators, 
and have special designs for efficiently cleaning blast-furnace gases, 
to be utilised for driving big gas engines. 

The address of Messrs. PETER BROTHERHOOD (late of Belvedere 
Road, S.E.) is now 53, Parliament Street, S.W. 

THE A.C. ELECTRICAL Co., of Snow Hill, London, E.C., has 
opened works and showrooms at Aberystwith, Wales, under the 
style of Addinell, Humphreys & Co., with works known as “ Eagle 
Works,” in Great Darkhouse Street, and showrooms in St. James’ 
Square. 

MxssRBs. CRosBY Lockwoop AND Son announce that they are 
about to open at 1214, Victoria Street, Westminster, a west- end 
branch of their business, where a selection of new and. standard 
technical publications will be kept on show. 


For Sale.—On Thursday, December 12th, MESSRS. 
FRANK Cooksey & WALKER will offer for sale by auction at 
Reading, a number of wood-working machines and electric motors. 
Some particulars will be found among our advertisements to-day. 


Napsbury Asylum Telephone Installation. — The 
work under the contract of Messrs. Cox-War&ERs for the instal- 
lation of telephones, bells, fire alarms and tell-tale clocks at Naps- 
bury Asylum, has been completed. After making the necessary 
allowances for omissions and additions, the total cost is £2,221, or 
£255 less than the contract price. 


Consular Notes.—Japan.—The Globe, in quoting from 
Consular report (No. 3,492) on the trade in the district of Kobe, 
says that there exist at the present time excellent opportunities 
for British manufacturers in the land of the Rising Sun. In this 
report it is stated most emphatically that there is a great future 
for industrial undertakings by foreign manufacturers, or with the 
. support of foreign capital. The report, which has recently been 
issued by the Foreign Office, pointe out that British enterprise in 
the direction indicated is.still wanting. He goes on to say: “If 
British manufacturers would carefully study the import returns 
given in the Consular reports every year, they should have no 
difficulty in perceiving, not what outlets they have for their manu- 
factures in this country, but what the prospects are of profitable 
manufactures (on the spot), such as the Customs tariff is specially 
directed against, and which, owing to want of expert knowledge 
and capital, the Japanese are as yet unwilling to engage in. "There 
is good ground for believing that those who decide to venture on 
industrial undertakings which Japan does not yet possess, or only 
possesses to a small degree, will have reason to be satisfied with 
their experiments. In any case, it would certainly pay to send out 
experts, though these, unless properly introduced and provided 
with full powers to treat with Japanese—should a good opening be 
found—will have difficulty in obtaining access to Japanese indus- 
trial establishments. By visiting the country, such experts might 
gain much information as to what is doing in Japan." 

An example of a growing industry is afforded in the case of 
marine motors:—It is added that with the opportunities which 
exist in Japan at the present time many openings for British 
enterprise should be found. 


Johnson & Phillips's Contracts.—The following 
contracts have recently been placed with MESSRS. JOHNSON AND 
PHiLLIPS, LTD. :— 

Hankow (China).— For the Hankow Waterworks and Electric 
Lighting Co., Ltd., supply and erection of & complete equipment 
of a generating station ef 1,500 Kw. capacity; also outside mains 
and supplies. The amount of the two contracts is approximately 
£50,000, and the project is interesting, for the fact that it is the 
first case in which the Chinese have themselves formulated such a 
scheme and provided the requisite capital for it. Hankow has a 
native population of 350,000. 

BERMONDSEY.—2,350 yd. of triple-concentric cable for the 
Electricity Department. 

NgaATH.—Supply of cables to Rural District Council, 


EnRrITH.—Overhead transmission line for the Urban District 
Council. 

Messrs. Johnson & Phillips's new cable works are now in full work- 
ing order, and the firm have recently shipped eome 170 tons of cable 
to China, as well as a large quantity of Association cable to Germany. 
At the present time they have also in course of manufacture the 
folowing cables in connection with the electrification of the 
London, Brighton and South Coast Railway. Nine miles of high- 
tension distributor cable, insulated with impregnated paper and 
sheathed with Pateraon's vulcanised bitumen, also the trolley side 
feed cable, which is insulated with high-grade vulcanieed india- 
rubber, sheathed with lead and copper-tape armoured. Nine miles 
of five-core special test and telephone cable. They further have 
in hand large quantities of high and low-tension pit-shaft cables, 
insulated with Paterson's vulcanised bitumen for several collieries 
in Yorkshire and Staffordshire. | 


Catalogues and Lists.—Merssrs. Davis & TIMMINS, 
Lrp., York Road, King’s Cross, London, N.—Large catalogue (рчс 
Bize about 17 x 13), containing numerous full-size illustrations of 
their well-known manufactures, including terminals, battery 
clamps, screws, nuts and washers for electrical work, aleo stocks 
and dies, hexagon-headed bolts, set-screws, studs and similar elec- 
trical fittings. A set of photographic views of the Wood Green 
works appears at the end of the book. 

Messrs. A. G. THORNTON, Ltp., Paragon Works, King Street 
West, Manchester.—This is a fine catalogue of 320 pages, in which 
appear fully illustrated (some examples being printed in colours) 
and priced particulars of their drawing and surveying instru- 
ments, also photo-tracing and other materials, among them 
being a number of new items which bave not appeared in 
former editions. To enumerate all the different lines covered 
in the book requires two double-column pages printed in very 
small type, во we cannot at empt to indicate them here, bat 
the firm’s manufactures are so well known to the engineering 
trades that the character and variety of what they turn out 
needs little telling. Drawing iustruments, from the single 
article to the most complete Ideal” equipments, occupy the 
attention in about thc first hundred pages; then come many 


things in the way of survey instruments, slide rules, drawing 


boards, tracing papers and cloths—iudeed, we should think that 
everything that tbe heart of the draughtsman, the stadent, or the 
engineer, could with for in these departments, is to be found here. 


Messrs. GEIPEL & Laxar, Vulcan Works, St. Thomas Street, 
S.E.—Eight-page priced and illustrated list relating to their Ward- 
Leonard motor-starters for D.C. motors. | 

Messrs. Heenan & FROOUDE, Lro., Manchegter.—Neat pocket 
pamphlet relating to the firm’s business and its manufactures, 
including fans for mine and other ventilation, refuse destructor 
plants, Foster " patent superheaters, &c. 

THE Crypto ELECTRICAL Co., 155 and 157, Bermondsey Street, 
London, N.—TIllustrated leaflet describing and stating prices of 
small power-motors and dynamos (1 and } B. r.), which they bave 
recently put on the market. 

THE WESTINGHOUSE Co.’8 PUBLISHING DEPARTMENT, Westing- 
house Building, Norfolk Street, W.C.—Several publications; one 
describes the Westinghouse-Leblane condensers and air pumps, and 
gives in tabulated form results of tests, and particulars of plants 
already operating or on order; two others give instructions for 
the erection and putting to work of simple-jet and multiple-jet 
types respectively. 

Messrs. Bascock & Wircox, Lro., Oricl House, Farringdon 
Street, E.C.—Pamphlet No. 207, containing descriptions with 
illustrations of their latest appliances for the mechanical conveying 
of large quantities of coal, coke, and other material in bulk—silent 
gravity bucket and tray conveyors. Electrical engineers are pretty 
well acquainted with the fact that the firm has given great atten- 
tion to this subject, and in this pablication are some excellent half- 
tone photographic views of such plant supplied for Glasgow, 
Manchester, Brimsdown, and Radclitfe (Lanc. Electric Power Co.) 
Electricity Works, and various gas-works and works of other 
descriptions. A number of plates show detailed drawings of these 
different contracts. 

Тнв GENERAL ELEcTBIC Co., Lrp., Queen Victoria Street, Е.С. 
— Small booklet containing views of the ‘ Witton” Carbon Works, 
also particulars and prices of the Apostle” brand carbon for open 
type arc lamps, the “ Witton” caroons for lamps of the enclosed 
type, and the Nubia ” for flame arcs. 

MxssBS. Siemens Bros. & Co., LTD., Queen Anne's Chambers, 
Broadway, 8.W.—60 pp. catalogue, finely produced and using art 
paper throughout, describiog an interestiog variety of electro- 
medical apparatus. The chief features of interest and novelty are 
as follows :—Patent tantalum X-ray tubes which can be worked with 
the anti-cathode at red heat; induction coils with variable primary 
windings; electrolytic interrupters; portable X-ray outfits; Dr. 
Albers-Schönberg's compressor apparatus; the protective tube stand; 
electrolytic valve apparatus; the Siemens orthodiagraph; and a 
standardised line of electro-medical switchboards. 

Тик JoxRS-WEST WOOD ELECTRICAL МАХСРАСТОВІКС Co., 
Elland Road, Leeds.—Leaflet giving prices of D.o. motors of from 
3 to 100 B. H. P. 

TER IN DIA-ROUͤkhBER, GuTTA-PERCHA AND TELEGRAPH Won RS 
Co., Lrp., Silvertown, E. — Several new publications; No. 40 con- 
tains 28 pp. of tabulated information concerning Association " 
electric light cables and wires, and fittings wires; No. 40a 
is a special price list of concentric and high-tension cables 
and flexible conductors and cords; a 16-page pamphlet, 
entitled Cables for Electric Light Wiring,” contains useful 
general information on the insulation of cables for internal 
wiring, We are asked to state that a reduction of 10 per cent. on 
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the prices contained in the above lists; took effect, fromjOctober 
24th last. 

Тнв Epon & Swan Unirep ErrorRic LIGHT Co., Lrp., 
Queen Street, London, E.C.—Three new catalogues. One (Section 
1114) gives illustrated particulars and tabulated prices of Simplex” 
enamelled steel conduits and accessories. A second (Section 8, 
Part 3) is devoted to electric heating apparatue, and shows 
Dowsing luminous radiators of various very acceptable designs for 
private house and ship service, as well as others for office, public 
hall, hospital, and such-like heating. The Hatfield electrolytic 
wall-plug meter, enabling the consumer to have electric heating 
without special circuits, is also described. The third of these 
Ediswan publications (Section 10) covers arc lamps and are lamp 
accessories. Notes concerning the construction and working of the 
Ediswan flame lamp are fully set out, also similar particulars 
relating to the “ Ediswan Radiant" improved type enclosed arc, 
and many useful and necessary accessories, including carbons for 
these and other lamps. . 

Тнв GILBERT Авс Lamp Co., Lrp., Chingford.—New circulars 
giving illustrated descriptive particulars and prices of their three 
types of flame lamps, viz., the 14-hour Gilbert Flamme lamp, 
type 2 flame l- mp, and Magazine flame lamps (type 3). 

STERLING TELEPHONE AND ELECTRIC Co., 200, Upper Thames 
Street, E.C.—A comprehensive catalogue and price list of telephone 
apparatus of all kinds (except switchboards for large exchanges), 
fire alarms, mine exploders, belle, indicators, batteries, &c., well 
printed on art paper. Loose sheets corresponding to the contents 
of the catalogue are stocked, affording a convenient means of for- 
warding information to customers. A number of interesting 
novelties are described, and many improvements in detail have 
been effected, which are most readily appreciated when examined 
in the large new showroom at the company’s offices. An improved 
parallel-motion transmitter bracket, an admirable method of fixing 
intercommunication instruments on hinges so as to give ready 
access to the wiring, an ingenious device for automatic replacement 
іп single-lever І.с. instruments, and a powerful little magneto 
exploder, all of which are patented, are among the recent additions 
to the Sterling Co.’s apparatus. An enormous number of copies of 
the catalogue has been printed. 


LIGHTING and POWER NOTES. 


Aberdeen.—The electrica] engineer has been instructed 
to prepare a report as to what demand was likely to be put forward 
in the Deeside and Donside districts, and to report as to the 
necessary arrangements to be made—in the event of the County 
Council not taking over the Deeside undertaking—for a continu- 
ance of the supply from the Deeside station at Cults, pending a 
direct supply from the Corporation’s electricity works at Dee 
Village. 

Argentine.—It is stated that a provisional understanding 
has been arrived at between the city of Buenos Ayres and the 
German Transmarine Electricity Co. in respect of the conclusion 
of a new agreement. The arrangement proposes to confer upon the 
company a fixed concession for the whole of the city until the end 
of 1957, when the whole undertaking would pass into the possession 
of the city free of charge, together with all extensions carried out 
during the period of the concession. The agreement also deals 
with the question of maximum charges for private and public 
lighting, whilst 6 per cent. of the gross receipts from the sale of 
current will be paid to the city during the currency of the 
concession. | 


Beckenham.—The U.D.C. has applied to the L.G.B. for 
aloan of £4,642 for the provision of mechanical stokers at the 
electricity works, a battery of accumulators and booster, and 
extensions to buildings. 


Birmingham.—The City Council has agreed to the 
borrowing of £231,285 for extensions of the electric supply 
department. It is proposed to discontinue the use of the Dale End 
station for generating purposes, and to transfer its load to the new 
Summer Lane plant. Some £20,000 is to be borrowed in respect 
of motors for hiring out purposes. 


Brighouse.—The T.C. has applied to the L.G.B. for a 
loan of £3,624 for electricity purposes. 


Brumby and Frodingham.—In reply to a letter from 
the B. of T. asking what steps were being taken to carry out the 
E. L. order, the U.D.C. has stated that it has the question under 
serious consideration, and asks for a renewal of the order for 
another year. 


Continental Notes.—ITaLy.—A company has just been 
formed in Verona, with,a capital of £20,000 and the title La 
Societa Elettrica Interprovinciale, to establish electric lighting 
and power plants in the provinces of Verona and Vicenza. 

Bur ARIA.— The Bulgarian Government proposes to vote a sum 
of £40,000 to defray the cost of establishing a large electric power 
transmission plant at the Pernyk Collieries belonging to the State, 
and situated on the Sofià-Kustendil Railway. 

TURKEY.—AÀ correspondent at Constantinople declares it to 
be absolutely incorrect that the electricity works concession for 
that city, to which reference was made in this journal a fortnight 
ago, has been granted to a Spanish syndicate, ` 


Eastleigh and Bishopstoke.—The В. of T. has 


paa the, U.D.O. an extension of time for carrying out ће E. L. 
order. 


Greystones (Co. Dublin).—At a meeting of the Rate- 
payers’ Committee of Greystones, held last week, a resolution was 
passed expressive of the desire of the majority of the householders 
8 to have a Bill promoted for the public and private lighting of 

e town. 


Guildford.—The R.D.C. has passed a resolution con- 
senting to the application of the Woking Electric Supply Co. for a 
prov. order for E.L. at Ripley, Ockham, Wisley, and Pirbright. 


Heysham.—The B. of T. has informed the U. D. C. that 
as no steps have been taken to carry out the E.L. Order, 1904, it 
intends to revoke the order. The Council has deferred sending 
its observations to the Board until the next meeting. 


Hoddesdon.— In Tuesday's London Gazette there appears 
notification of the U.D.C.’s intention to transfer its prov. order to 
the North Metropolitan E.P. Supply Co. for £222. 


India.— KARACHI.— The electric lighting of the city, 
civil lines and cantonments, the concession for which is to be 
granted to Messrs. Killick, Nixon & Co. and John Fleming & Co., 
is being discussed with the municipal authorities. 

М оввоовте. —Ап interesting ceremony was performed on October 
4th last, when the foundation stone of the new power house for the 
hydro-electric scheme in progress at Mussoorie, Upper Punjaub, was 
laid in the presence of a distinguished company of military and 
civil residents. The main objects of the scheme, for which Messrs. 
Bruce Peebles & Co., Ltd., of Edinburgh, are the main contractors, 
isto provide a plentiful and reliable water supply for the '' station.” 
Certain springs have been acquired by the municipality, but these 
are located at a level of 1,500 ft. below Mussoorie itself, so that a 
powerful pumping plant was required. Owing to the abundance of 
water-power in the district a hydro-electric scheme was decided on. 
A local stream is being dammed, and a duplicate pipe line 4,500 ft. 
long runs down the hill to the power house, supplying water to 
three 300-H.P. Pelton wheels, under a 990-ft. head. The pipe line 
and Pelton wheels were supplied by Messrs. James Gordon & Sons, 
of London, as sub-contractors. Each Pelton wheel is direct coupled 
to a 150-kw. Peebles high-tension alternator, the combination 
running at 500 в.р.м. Current is to be transmitted at 6,600 volts by 
two overhead transmission lines, one running to the pumping 
station direct and the other to the town of Mussoorie and then to 
the pumping station, thus providing a loop system. The pumping 
station is being equipped with two 150-н.р. high-lift pumps, each 
driven by a Peebles induction motor, and either unit being 
sufficient for the work, the second being a stand-by. The remainder 
of the load on the station will be furnished by public and 
private lighting and motor applications. The public lighting is 
by means of arc lamps in the main streets and incandescent lamps 
elsewhere. 


Leyton.—The U.D.C. is to apply for sanction to a 
loan of £3,750 for various extensions; the engineer has been 
instructed to report on the various flame arc lamps for street 


lighting purposes. | 
London,.—LamsBetTH.—The B.C. has decided to light its 


various public reading rooms with Oaram lamps—the remainder of 
the buildings will be lighted by ordinary carbon filament lamps. 

TorTENHAM.—Thbhe North Metropolitan Electric Power Supply Со. 
bas submitted a scheme for lighting the streets by 119 arc lamps, 
which has been provisionally approved by the Council. 

HaMMERSMITH.—The B.C. has agreed to purchase two motor 
converters from the Newcastle-on-Tyne Electric Supply Co. in 
connection with the supply to the Franco-British Exhibition. An 
agreement to supply energy to the Wolfram (Tungsten) Mctal 
Filament Lamps, Ltd., at their proposed new factory at Brook 
Green, has been approved. It is expected that ultimately some 
600,000 units per annum will be required. 


Macclesfield.—The B. of T. having asked the T.C. what 
steps had been taken to carry out the E.L. Order, 1901, it has been 
decided to apply for & new prov. order to amend the existing one, 
by extending the time for laying down distributing mains, and 
giving the Council power to transfer the order to a limited 
company. 


. e 
Newcastle (Со. Down).—This flourishing seaside 
resort, and Mecca of Irish golfers, is interested in a scheme which 
is being promoted by the Urban Council. This embraces a water 
supply, electric lighting and sewerage syetem at a cost of £21,450, 
of which the electric lighting scheme will cost £4,000. 


Royton.—With reference to the application of the U.D.C. 
to the B. of T. for borrowing powers under the E.L. Order, 1901, 
the Board has replied that it has no power to sanction additional 
borrowing powers on the E.L. Order. | 


Stevenage. — The U.D.C. has decided to inform 
Crompton & Co., to whom the E. L. order has been transferred, 
that it wishes the work of establishing an electricity supply to be 
commenced. 


Wednesbury.—At the meeting of the Town Council on 
Tuesday it was decided to extend the electricity mains in the 
King's Hall district at a cost of £196. This has been rendered 
necessary in consequence of the demand for electricity for 
lighting and power purposes. At the same meeting Councillor 
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Pritchard inquired when the Corporation was likely to have the 
sanction or the refusal of the Local Government Board to the loan 
in connection with the electricity undertaking. The inquiry was 
held nearly three months ago; but though several letters bad been 
written to the Board, allthat had been received were acknowledg- 
ments of the letters. 


Wimbledon.—The L.G.B. is to be asked to sanction the 


borrowing by the Council of £14,000, which it is proposed to 
expend on installing additional plant at the works at Durnsford 
Road. The amount is made up as follows :—One 1,000-Kw. turbo- 
alternator with condenser, £8,500; platforms and gangways for 
above, £100; two water-tube boilers and pipework, £4,000; two 
economisers of 160 tubes each, £1,200; boiler foundations, £200. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The Government Commissioner for Railways 
and Tramways in New South Wales reports, for the quarter ended 
September 30th, that the tramways revenue received amounted to 
£228,490, an increase of £23,242; there was an increase of £19,966 
in the expenditure. Тһе number of passengers carried amounted to 
39 millions. The lines have a total length of 130 miles, which are 
principally worked by electric traction. It is stated that as a result 
of the visit of Mr. C. H. Merz to Melbourne, in connection with the 
scheme for electrifying the city district and suburban rai'ways, an 
experimental equipment of the St. Kilda-Port Melbourne line may 
be carried out. Some 200 miles of route are included in the com- 
plete scheme. | 


Belfast.—The resolution for the acquirement of the 
Cavehill and Whitewell tramway ‘system at the sum of £60,000 
has been brought forward for confirmation, and provoked a very 
warm discussion, but finally the resolution was passed by 42 votes 
to 6. It may happen that this line will be eventually doubled, it 
being a looped track. 


Bolton.—The scheme for connecting Bolton with 
Preston by means of tramways is being revived. А meeting 
of the Tramways Committee was held a few days ago, at 
which the town clerk reported an interview between represcntatives 
of the Corporation and the solicitors for the Preston, Chorley and 
Horyich Tramways Co., and Mr. Griffin, on behalf of the promoters 
who submitted proposals of the company for the Corporation to take 
over the company's tramways when constracted between Horwich 
and Chorley. Bolton is already connected with Horwich. The 
total length of the tramway between Bolton and Preston would be 
about 20 miles, but much of the district to be traversed is but thinly 
populated. 


Continental Notes.—ITaLy.—The city and suburban 
tramway service of Milan is at a standstill owing to a strike of the 
employés. This state of affairs is the outcome of long-standing 
differences between the Edison Electric Light and Tramways Co. 
and its employés in the matter of wages. When the Edison Co. 
first provided the service under its existing wages contract, it had 
163 cars with a yearly record of 9,000,000 km., whereas to-day its 
cars have increased to about 350, while the total working covers 
25,000,000 km. annually. The company has issued а circular 
declaring that all tramway employés who fail to return 
immediately will be discharged. This decision would affect nearly 
3,000 hands. | 

Асвтв1їл.—Тһе Vienna General Omnibus Co., which was started 
in 1881 with British capital, has been declared bankrupt, with 
heavy liabilities, due, it is said, to the competition of the Vienna 
Municipal electric tramways. "e 

SwEDEN (CRHRISTIANIA).—The construction is proposed of an 
electric underground railway, starting from the centre of the town 
to Majorstuen, near the Holmen-Kollen electric tramway terminus, 
& place much frequented by excursionists. Majorstuen lies about 
6 miles north-west of the town, at an altitude of 1,200 ft., and is, 
especially in February, a favourite resort for ski-running. The 
present line takes 25 minutes to cover the distance, and it is 
estimated that the proposed line will enable travellers to reach 
Majorstuen in 4-5 minutes. It will be necessary to construct a 
tunnel about 1} mile long. Cars made of steel are to be used, 
and the cost of construction, exclusive of rolling stock, is 
estimated at 13 million kroner. 

HorrAND.—The Deventer Municipal Council is treating with 
Messrs. A. C. Schepper and H. J. Wegeman, for the construction of 
a subsidised electric tramway from Deventer to Apeldoorn and 
Dieren. A Committee has also been formed for the construction of 
an electric tramway from Deventer to Apeldoorn vid Worsto 
Koeve and Beekbengen. 


Leeds-Guiseley.—The Guiseley, Yeadon and Rawdon 
U.D.C.s have sealed an agreement with Leeds T.C. for the exten- 
sion of the electric tramways from the terminus at Horsforth 
through Rawdon and Yeadon to Guiseley, the extension to be com- 
pleted within a year of the date of the Royal Assent to the Bill. 


London.—A further development of the movement for 
the revision of London passenger fares was reached on December 
2nd, when a conference of the railway companies was held under 
the chairmanship of Sir George Gibb. The following companies 
were represented :—The Central London Railway, the Bakerloo, 


Hampstead and Piccadilly Tubes, the District, the Metropolitan, 
the City and South London, aud the Great Northern and City 
Railways. It is stated that a likely price would be 2s. for a book 
of nine tickets, available for the Central London Railway, the 
Hampstead, Piccadilly, and Bakerloo Tubes, and certain portions of 
the District and Metropolitan Railways. The area has not yet 
been chosen, bat it is improbable that it will go further west than 
Hammersmith. 

The Works Committee of the Fulham B. C. on Tuesday night 
again discussed the proposal of the County Council to install tram- 
ways in the Fulham Palace Road on the overhead trolley system. 
It was decided that unless the County Council was prepared to pro- 
ceed with the original conduit scheme, the Fulham Council decline 
to further negotiate with regard to the matter. 

L.C.O.—The adjourned report of the Highways Committee on 
the subject of the medical examination of motormen was brought 
forward at Tuesday's meeting of the L.C.C. and agreed to without 
discussion. As adopted, the resolution set forth that men who are 
already drivers of electric cars or are drivers of horse cars and ate 
to be promoted to drive electric cars, who are' medically examined 
&nd found to be unfit to act as motormen, should not be dismissed 
on that account, but be offered other employment in the tramways 
department at rates of pay not less than those of the lowest grade 
of their present employment. 

An estimate of £20,500 was approved for cable and cable ducts 
aud sub-station plant and equipment required in connection with 
the supply of power from the Greenwich station for working the 
new tramways from Hammersmith to Harlesden. "Tenders for the 
various works were accepted as an extension of existing contracts 
and as set forth in the column for ' Contracts Closed" in the 
REvrEW a week ago. An estimate of £19,160 was also sanctioned 
for the construction on the overhend trolley system of lines from 
Wickham Lane, Plumstead, to Abbey Wood. The tenders proposed 
for this work and now accepted were also given in the previous 
issue of this journal. 


Macclesfield.—Sir W. H. Vaudrey, solicitor to the 
tramway company, has informed the T.C. that the company pro- 
poses to abandon the tramway scheme for the borough. 


Salford.—The T.C. has applied to the B. of T. for a 


loan of £20,000 for the provision of new tramcars, salt wagons and 
sand-drying apparatus. 


Torquay.—Now that the condition required by the T.C. 
is falfilled and the tramways are running satisfactorily over the 
whole of the route covered, the Dolter Co. has received formal 
sanction to construct an extension line alon: the Torbay Road, from 
the Strand to the railway station. This should prove a good paying 
рагі of the system, an opinion which was evidently shared by the 
Dolter Co., inasmuch as it has practically paid £6,500 for the con- 
cession, having agreed in return to supply and lay down wood 
paving for the streets and roads to that value. It is contemplated 
by the Dolter Co. to, further extend to Paignton, a little over two 
miles from Torquay railway station. 


U.8.4.—On November 27th а Hartford-bound train 


dashed at full speed into a workman’s car on a level crossing at 
Waterbury, Connecticut, some 18 people being killed and injured. 
It is stated that the gates at the crossing were accidently left open, 
and but for a strike in the neighbourbood, the car would have 
carried some 70 people. 


. Wolverhampton.—For about a couple of hours on 
Wednesday evening in last week traffic was entirely suspended on 
every tramway section in the borough, to the great inconvenience 
of the public. It appears that a defective valve on one of the new 
boilers at the power station caused & break-down in both main feed 
pipes supplying the whole range of boilers. In view of the possi- 
bility of a complete stoppage of the water supply, the cars from all 
sections of the tramways were called in, so that they might not bc 
stranded. There was no stoppage, however, as far the lighting was 
concerned. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—\Sir Wilfrid Laurier, basing his arguments upon 
the experience of England, has pronounced against the Govern- 
ment ownership of the telegraphs and telephones; the policy of 
his Government will be to leave them inthe hands of private 
companies, whilst exercising control over the rates charged. 


U.8,A.—The Chicago Telephone Co.’s existing franchise 
expires in 1909, and the aldermen of that city have just 
granted to the company an extension for 20 years, so that the 
company can plan for extensions and improvements. А business 
telephone will cost $120 a year, a residence instrument $72, and a 
private exchange $368 per annum. A subscriber to a two-party 
line can get his service for $18 a year. Five cents is the rate for 
a message sent from a pay station, and the company is required to 
pay to the city, semi-annually, 3 per cent. of the gross receipts of 
all its business inside and outside of the city. In 1929 there will 
be another readjustment. Chicago should soon enjoy to the full 
the measured-rate system which has been such a boon in New York, 
and has enabled the New York Telephone Co. to give a service of. 
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unequalled efficiency. Tha Chicago Telephone Co. gained 3,016 
subscribers in October, and since January has added 28,098.— 
Electrical World. 


Telegraphic Interruptions and Repairs :— 


OABLAS, Immo. REPAIRED, 
COuracao-La Guayra } Closed.. bs ee ee Jan. 1906 .. өө 
Curacaoc-Maracaibo | чык 
Tarifa-Tangier Ks 82 es 


Ports Arthur-Ohifu (Closed) ..  .. . 
Garacbico-Banta Crus .. аа s6 és oe July 12, 1906 .. 


Trinidad-Demerara — .. ..  .. . Nov. 24, 1901 .. Deo. 2 
LARDLINES, 

Puerto-Barrios .. "e oo е 

Wireless Telegraphy.—Reuter reports that the Govern- 
ment of British Guiana has authorised the West India and Panama 
Telegraph Co. to provide wireless telegraphic communication 
between Georgetown and Port of Spain, the cable system being 
unreliable owing to the local conditions. The Government bears 
no part of the cost, but has agreed to continue the payment of the 
subsidy of £3,000 a year for five years. 

The Australian Commonwealth Government has decided to install 
wireless telegraph installations at a number of points round the 
coast, the successful tenderer being required to sell his Australian 
rights to the Government. 

The Swiss military authorities have Fecently received, at a wireless 
station on the Righi, messages in a variety of languages, from 
unknown sources. 


ee Aug. 9, 1909 ee ee 


Wireless Telephony.—At a recent meeting of the 
Association of Naval Architects, in Berlin, Count Arco, engineer 
and technical director of the Gesellschaft fiir Drahtlose Telegraphie 
Telefunken system), stated that Telefunken“ no longer con- 
fined itself to the production of clectrical oscillations by the 
emission of sparks; the company was now in possession of a new 
and reliable method, by which uninterrupted oscillations were pro- 
duced by means of arcs. The company adopted this method almost 
exclusively for telephony. The Telefunken Co. has already standar- 
dised wireless telephone stations for military and also for ordinary 
purposes, and its achievements have made rapid strides during 
the past year. The first demonstration took place in December 
last year before officials of the German Imperial Post over a dis- 
tance of 36 km., the messages being received by means of the 100- 
metre tower at Nauen. The same distance can be bridged to-day 
bv the Telefunken Co., and the messages more clearly received, 
with masts only 20 metres in height. Last month messages were 
transmitted from Westend, near Berlin, to Rheinsberg, a distance 
of 75 km., and were absolutely clear when received ; masts about 
26 metres in height were used at both stations, The energy used 
was also only about one-third of that used at the earlier demon- 
stration. In spite of the favourable results of these trials, the 
lecturer considered it improbable that wireless telephony would 
ever seriously compete with wireless telegraphy. He expressed 
himself as equally sceptical in regard to the general adoption of 
oscillations produced by means of arcs for wireless telegraphy. He 
considered that the spark method would become more widely used, 
although there was room for improvement, particularly in regard to 
its tuning capacity and freedom from disturbance. It is now 
possible to telegraph over a distance of 75 km. with a portable 
red station, using only 200 watts, and masts only 12 metres in 

eight. 


CONTRACTORS' COLUMN. 


OPENINGS FOR New BUSINESS. 


ACCRINGTON.—Proposed Labour Hall and Institute. 
Houses (17) in Exchange Street for Wm. Grace. 


BARNSLEY.—Alterations and additions to Woodhouse Road Girls’ Grammar 
School for the Governors. 


BEAUMARIS.—New Post Office, corner of Church Street and Little Lane, for 
H.M. Office of Works. | 
BELFAST.—Extensions to works of Harland & Wolff, Queen’s Island. 
BLACKPOOL (BisPHAM).—Additions to Norbreck Hall for Mrs. Hardman. 
Twenty-four houses in Ormond Avenue for В. Orme. 


BOLTON.—New memorial schools. Messrs. Marsden, builders, Bolton. 
Alterations to premises for Threlfall's Brewery Co., Ltd., Salford. 
New offices for the Finance Committee of the Corporation. 
BRIDGNORTH (SaroP).—New secondary school (accommodate 200). Pritchard 
and Pritchard, architects, Kidderminster. 
BRIGHTON.-—Alterations at the Brighton Central School (£600). 
Proposed new cavalry barracks. 
BROADSTAIRS.—Detached residence, Cliff Promenade, for Major T. В: 
Robinson. | 
BROADSTONE (DonszT).—New factory for Rivers, Hill & Co., Ltd. Aldridge 
and Thommas, architects, Hinton Chambers, Bournemouth. 


CADISHEAD (LANcs.).—New wall paper works (£8,000). Fram Construction 
Co., builders, Trafford Park, Manchester. 


CARDIFF.— Proposed new mills for the United Welsh Mills Co., Cardiff. 
Goods shed and offices at Newtown Yard for the Great Western 


way. G. Mills, . secretary, Paddington Station, 
London, W. 
F offices, board room and fire station for the U. D.C. 
> . 


САТТА L (Yonxs.).—Additional block at the Inebriates’ Reformatory, for the 


Yorks. Inebriates Joint Act Committee. J. Vickers-Edwards, 


county architect, County Hall, Wakefield. 


CIRENCESTER.—Drill hall and 18 houses. Gift of Mr. D. G. Bingham 
(£18,950). Orchard & Peer, builders, Brinscombe. 

COLNE (Lancs.).—Proposed new public baths for the Corporation. Borough 
surveyor. 

COVENTRY.—Conversion of old post office into corn market for the T.C. 

New central stores for the Foleshill Co-operative Society. G. & J. 

Steane, architects, 22, Little Park Street, Coventry. 

COWDENBEATH (FirgE).—New theatre in High Street. J. D. Swanson and 
Syme, architects, Kirkcaldy ; South Arnold, builder. 

DEVONPORT.—Alterations, &c., to the Royal Albert Hospital. E. M. Leest, 
слоеве Mercantile Chambers, 14, St., Aubyn Street, Devon- 
port. | 

DUBLIN.—Out-patients' department at the Royal Victoria Eye and Ear 
Hospital, Adelaide Road. Batchelor & Hicks, architects, 86, 
Merrion Square, Dublin. 

DUNFERMLINE (Firk).—Extension of premises for F. Kelly, merchant 
Rumbling Well. 

EDINBURGH.—New premises for the Edinburgh Life Assurance Co. J. M. 
Dick-Peddie, &rchitect, 8, Albyn Place, Edinburgh. 

FAKENHAM.—Buckenham Memorial Church. A. F. Scott, architect, 24, 
Castle Meadow, Norwich. 

FARNWORTH.—Proposed Trades Hall. Mr. Rowlands, secretary, Trades 
Council, Bolton. 

GLASGOW.—New Baptist Church at Dennistown. 


GOOLE.—New Secondary School. W. T. Silvester. clerk to the Governors of 
the School, 10, Victoria Street, Goole. 
GREAT AND LITTLE USWORTH (Co. DuRHAM). — Poles, &c., for public 
lighting by electricity. J. R. Elliott, clerk to the P.C., Fern 
House, New Washington. 
GRIMSBY.—Alterations to premises at 71, Pasture Street, for E. Ainger, manu- 
facturing cabinet maker. 
HALIFAX.—Additions to Pheebe Lane Silk Mills, for W. M. Smeeton, Ltd. 
New Salvation Army Hall in North Parade. 
New warehouse in St. John's Place, for T. Collinson & Sons, Ltd., 
wholesale grocers. 
HAWICK.—Proposed Technical School. Ex-Provost Mitchell, chairman of 
the Hawick School Board. 
HERNE BAY.—New Church at Herne. W. D. Caróe, architect, 8, Great 
College Street, Westminster, 8.W. 
HERTFORD.—E.L. installation at the Corn Exchange, for the T.C. 


HOLMFIRTH.—New Council School at Scholes for the West Riding of Yorks 
C.C. Joshua Barrowclough & Son, architects, Holmfirth. 


HULL.—Houses (20) in Whitby Street, for Н. Whincop. 
ILFORD.— Extensions to the Isolation Hospital for the U.D.C. (£6,920). 


INGATESTONE (EssEx).—Anchor Hotel to be rebuilt for the Baddow Brewery 
Co., Ltd. Chas. & W. H. Pertwee, architects, Chelmsford. 


IBLEWORTH.—Extension to School (£8,755). Н. G. Crothall, architect to 
Middlesex Education Committee, Guildhall, Westminster ; 
A. & B. Hanson, Southall, builders. 

KING'S LYNN (Snerrisnam).—New Wesleyan Church (21,100). Gordon and 
родов, architects, Finsbury House, London, E. C.; А. Lincoln, 

uilder. 

KIRKBY-IN-ASHFIELD.—Extensions to Church Street Schools for Notts C.C. 
(£994). Vallance & Blythe, builders, Dnke Street, Mansfield. 

LANCASTER.—New Y.M.C.A. premises (22,500). 

LANGLEY MILL.—New Wesleyan Church (£4,000). 

LEEDS.—Alterations to Park Temperance Hotel. J. M. Fawcett & Son; 
architects, 26, Albion Street, Leeds. 

LISBURN (Co. ANTRIM).—New technical institute and free library. 


LIVERPOOL (WarxnLoo)—New secondary school at Seaforth, lit by 
electricity (£18,900). 

Important additions to offices and warehouses for the Great 
Western Railway Co. District Goods Manager, James Street, 
Liverpool. 

LONDON (Mayram, W.).—Enlargement of Western District Parcel Office and 
Mayfair Telephone Exchange. Secretary, H.M. Office of 
Works, Storey’s Gate, Westminster, S. W. 

(LEWISHAM).—80 houses. Norfolk and Prior, architects, Catford. 

(LEWISHAM).—Addition to schools of Public Day School Trust. 

; W. Holt & Sons, builders, Windmill Road, Croydon. 

(WALTHAMSTOW).—Factory in Beulah Path for W. Banks. 

(HANOVER SQUARE, W.).—Boiler-house and coal store for the London 
Hydraulic Power Co., Hatfield Street, S.E. 

(Kincsway).—Buildings to be erected at the corner of Great 
Queen Street by Bir William Farrar, 18, Upper Brook Street, W. 

(BERMoNpsRY).— Warehouse and offices on sites of 175 and 176. 
Grange Road. 

(Tootina).—Ten shops. J. Wright Hallett, 4, Furzedown Market, 
Streatham, 8.W., builder. 

(WIMBLEDON).—Nineteen houses in Dunmore Road. T. Eaton, 
80, Trinity Road, S.W., builder. 

(WimMBLEDON).—Clock tower in Lake Road. J. Smith & Sons, Ltd., 
South Norwood, builders. 

(HAMMERSMITH).—Factory at Brook Green for Wolfram (Tungsten) 
Metal Filament Lamps, Ltd. 

(WiMBLEDON.)— Three shops, store, and two houses. Thomson and 
Pomeroy, Wimbledon. 

(WIMBLEDON),—Sixty houses in Stuart Road. Ryan & Penfold, 
Wimbledon Park, surveyors. 

(LEYTONSTONE).—Five shops, High Road. H. E. Peroy, 75, King's 
Road, Wanstead, builder. 

(LEYToN).—Sixteen houses, Newport Road. J. W. Abraham, 193, 
Francis Road, Leyton. 

(WALTHAMSTOW).—Installation of electricity for light and power in 
factory of British Xylonite Co., Hale End, Walthamstow. 

(BRixToN).—Addition to store. Н. Payne Wyatt, 18, Angell Road, 
8.W., architect. 

(SourHWARK).—Installation of electric light at the Walworth Empire 
Theatre, Montpelier Street. 

(FINCHLEY).—Hall, St. John's Institute, Sherwood Street, for the 
Vicar and Churchwardens. 

(FINCHLEY).—Vicarage. Rev. S. W. Howe, St. Luke's Church. 

(PorLar, E.).—Bakery for Spratt's Ltd. Max Clarke & Garbutt, 4, 
Queen's Square, Bloomsbury, W.C., architects. 

LUTON (BeEps.).—New factory near Biscot Path (£8,974). G. Dunham, builder, 
Guildford Street, Luton. 

LYTHAM.—Proposed new Public Hall for the U.D.C. 


. MAIDENHEAD.—New secondary school. Plans by competition. Education 


Recretary, The Forbury, Reading. 
MALTON (York).— Banking premises in Wheelgate for the Union of London 
and Smith's Bank. 
MANCHESTER.—Six houses in Russell 8treet, Levenshulme, for Mrs. Е. Rat- 
cliffe. Leech & Ratcliffe, architects, 7, Brazennose Street, 
Manchester. 
New Church St. Paul's, Bradford (£4,000). 
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MILFORD HAVEN.—New Home of Reat and Bethel, for the directors of the 
Sailors“ Palace, Commercial Road, London, E. W. J. Wood 
and J. B. Gaskell, architects, Milford Haven. 

NAPSBURY (Mrpp.Lesex).— Additions to asylum, to accommodate 800 more beds. 
H. G. Crothall, architect, to Middlesex Education Committee, 
Guildhall, Westminster. 

NEWARK.—New secondary school for the Magnus Governors. Sheppard and 
Lockton, architects, Bargate, Newark. 

NEWCASTLE-UNDER-LYME.—New church, St. Marks, at Basford (£6,000). 
Austin & Paley, architects, Lancaster. 

NEW TREDEGAR (Mown.).—Detached residence at Cwmsiflog, for Miss М: 
George. J. S. George, Bryn Gelli, Cwmsiflog. 

NORTHUMBERLAND.—New schools for the C.C. at Berwick-upon-Tweed 
(£8,000), Hexham (£12,000), Morpeth (£4,000), Blyth (£9,000), 

| and Wallsend-on-Tyne (£9,000). 

NOTTINGHAM.—-New hippodrome in the Theatre Quadrant. Thos. Rarras- 
ford, managing director, 11, Leicester Place, London, W.C. 
OLDHAM.—Fifteen houses in College Road, Coppice, for the Oldham Industrial 

| Co-operative Society. E 

ROCHFORD.—New public school for Essex С.С. (£3,170). J. 8. Hammond 

and Son, builders, Romford. | ' 

ROMFORD.—New public school for Essex С.С. (£2,936). А. S. R. Ley, 

architect. ; 

ROMNEY MARSH.—Proposed new laundry premises for the Guardians. 
Wraight & Pearson, architects, Romney Marsh. 
ADEST DUE for boys and girls for the T.C. L. C. Evans, town 

^ clerk. 

SCARBOROUGH.—Alterations and additions to the White Swan Hotel, 

: ^ Pickering, for J. P, Kirk. D. Petch, architect, 160, Prospect 
Road, Scarborough. 

SHARDLOW.—New laundry at the workhouse for the B.G. (£1,387). 

and Sale, architects, Iron Gate, Derby. 

SHEPLEY (near HvppEnsriELD).—New saw mill for Hampson & Co. 

SHILDON (Co. DcurHam).—Hydraulic power house at the wagon works for the 
North-Eastern Railway Co. Wm. Bell, architect to the com- 
pany, York. 

SITTINGBOURNE.—New school at Milton Regis (£3,575) for Kent C.C. 

SOUTHAMPTON.—Sanatorium at 'Bitterne Park. Mr. Soper, builder, 
Southampton. : 

New Inland Revenue offices. 
Portsmouth. 
STEVENAGE.—Banking premises. Shronder & Matthews, builders. 
BWADLINCOTE.—New Roman Catholic church. 

priest. ; 

TOBERMORY (N.B.).—New post-office accommodation required. Secretary, 
G. P. O., Edinburgh. 

TRURO.— New hotel and garage corner of Kenwyn and Castle Streets for the 
Redruth Brewery Co., Ltd. 

TYLDESLEY.—Proposed new Council school. H. Littler, county architect, 
Preston. 

ULCOMBE (KENr).—New Wesleyan Church. 

WALKDEN.—Proposed new mill for the Moor Spinning Co., Ltd. (new 

i company). 
New cotton mill for the Walkden Spinning and Manufacturing Co., 
Ltd. J. Holt, architect, 6, St. Mary's Gate, Manchester. 
WARE.--Additions to St. Edmund's College, Old Hall Green. 


WOODBRIDGE (Svrrork).—New Council schools (£6,279). Thos. Parkington 
and Son, builders, 61 and 63, Crown Street, Ipswich. 


Naylor 


5. Salter, builder, Southsea, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberaman (near Aberdare),— December 9th. Elec- 
trical fittings for the Powell Duffryn Steam Coal Co., Ltd., Aberaman. 
London offices, 101, Leadenhall Street, E.C. 


Australia.—SovTH AUSTRALIA. January 8th, 1908. 
One common-battery switchboard and 3,000 subscribers’ telephones. 
Commonwealth Office, 72, Victoria Street, 8.W. 


Barrow.—The Corporation has decided to purchase 
ancther motor-generator (cost, about £100?. 


Belfast.—December 28th. A double line of electric 
tramway, permaneot way, electric masts, cables, wiring, lamps, &c., 
for the Belfast Harbour Commissioners. See Official Notices” 
November 2:nd. 


Brussels. — December 18th. A public adjudication will 
take place at the Bourse on December 18th in regard to 74 lots of 
telegraph and telepbone material. Specifications, No. 203, may be 
obtaiaed at the Administration des Postes et Telegraphes, Place de 
la Mouasie. 


Brussels.—December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military School. 
Specifications, 1s. 8d., from 40, Rue de Reuticrs. A deposit of 
£240 is required. 


Darlington.—December 9th. Tramway uniforms and 
caps for the Corporation. See “ Official Notices " November 22nd. 


Erith.—December 9th. Electric lighting of 48 municipal 
cottages for the U.D.C. See ' Official Notices“ November 22nd. 


France.—Jauuary 15th. The municipal authorities of 
Lyons are inviting projects for the establishment of a combination 
refuse destructor ard electric power generating station. 


Fathor M. Parmentier, 


. Kingston -upon - Hull. — December 116.  Air-space 
telephone cable and telephone instruments for the Corporation. 
See “Official Notices " November 29th. 


Manila.— January 15th, 1908. Sewage pumps to be 
worked by electric motors are required by the municipal authorities. 


Rangoon.—March 31st. The Secretary of the Revenue 
Department, Rangoon, invites tenders for the right to exploit the 
rubber plantations at Mergui, in the Tenasserino district. The 
concession will be for 30 years, with right of extending lease for 
another 20 years after the end of the first period. 


Spain.—Tendera have just been invited for the establish- 
ment and working of a telephone exchange in the town of F'errol 
(province of Coruna). 


Spain.— The municipal authorities of  Pedro-Muiioz 
(province of Ciudad Real) have just invited tenders for the 
concession for the electric lighting of the town. 


Valencia.— December 17th. The municipal authorities 
require tenders for 29 cast-iron lamp standards and accessories, 
estimated to weigh 2,500 kg., and the cost not to exceed 1,990 pesetas 
each. A provisional deposit of 2,883.50 pesetas, to be raised to 
5,800 pesetas, is required. Details may be obtained from the 
Secretaria Municipel. 


Walthamstow.—The electrical engineer has been in- 


structed to obtain quotations for arc lamp carbons. 


Warrington.—December 17th. Motors for one year for 
the electricity department. See Official Notices to-day. 


CLOSED. 


Chelmsford.—The Т.С. has accepted the tender of Mr. 


F. H. Dennis, Chelmsford, for the installation of electric fire bells, 
at £65. 


Eccles.—The T.C. has accepted the tender of Messrs. 
Korting Bros. for the supply of a motor-driven centrifugal pump 
and switchgear, at £189. 


Halifax.—The Electricity Committee has accepted the 
tender of the British Insulated & Helsby Cables, Ltd., Prescot, for 
770 yd. of ‘3 sq. in. low-tension paper-insulated and lead - covered 
cable, for the sum of £166. 


London.—ManvLEBoNE.— The B.C. Electricity Com- 


mittee has received the followiog tenders for the supply of flame 
arc lamp carbons :— 


Union Electric Co. (recommended).—(1) make of carbon, foreign; (2) details, 
quoted for in 600 mm. lengths; (3) price per 500 ft., 41:85. (10 per cent. 
additional, if less than 1,000 pairs per delivery). 

Н. G. Mayer & Co.— () Austrian; (3) 88-755. 

General Electric Co.—(1) English; ) 35:98. 

Siemens Bros. & Co.—(l) German: (3) 85:85. 

Hugo Lorenz.--(1) German, Planiawerke ; (8) 88:85. 

Williams & Green.—4i1) German, Planiawerke ; 40:68. 

Crompton & Co.—(1) German, Conradty ; (3) 42:5s. ы 

Sloan Electrical Co.—(1) foreign, Conradty; (2) no quotation on tender, 
previous quotation August, 1907; (3) 42-9s. 

* Electrical Co. — (I) foreign ; (8) metal core 438., coppered 26'5s., 
plain 22°5s. 

Krupka & Jacoby.—(1) German, Siemens, Charlottenburg; (8) metal cored 

|. #48., without 38:5s. 

George Braulik.-—(1) foreign; (3) 44:88. (less 24 per cent. on se.tlement). 


The consulting engineer advised that the carbons of the Union 
Electrical Co. are of the best make and the most suitable. 

The Electricity Committee alzo received tenders for the supply 
of compound, pitch and grease as follows :— 


|^ Рітсн. 
Per ton. 
British Electric Trades & Bitumen Supply Co. 
(recommeuded) ice - M E . £8 5 0 
. Jones Bros. T X. “зы is - ee 115 0 
Siemens Bros. & Co. ee ee ee oe ee 2 8 в 
F. Bird & Co. ue ae Kx 2d s 215 0 
Cable Accessories Co. .. 5% "E es е 2 17 6 
Adamant & Asphalte Со. bos "X T 412 6 
' CoxroUvND. 
Craig, Sharp & Co. oe (recommended) £22 0 0 
F. Bird & Co. s s Se ёз а Vis 400 
Adamant & Asphalte Co. ia РР a .. 1415 0 
British Electric Trades & Bitumen Supply Co. .. 16 0 0^ 
Jones Bros. wa ae we - o . 1н 0 0 
A. Duckham & Co. is ès б ie . BROU 
Rumney & Rumney её е x "m „ 23 6 8 
Cable Accessories Co. .. " 25 oe .. 2 0 0 
Siemens Bros. X Co. .. "m ea vs . 400 0 
Callender's Cable Co. - РЕ 24 .. 42 0 0 
Henley's Telegraph Works Co. z x . 42 0.0 
GREASE. 
Willeox & co. TN .. (recommended) £2 0 0 
Witty & Wyatt T "T os a a 16 0 
R. F. Vincent i 1 ise ès z si 114 0 
Croager Bros. ee -— ee ee ee ee 1 3 6 
Vacuum Oil Co. ee oe ee ee ee ee 17 6 


The samples in each case were analysed by Hehling & Passmore. 


(Continued on page 939.) 
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TRAMWAY DEVELOPMENTS IN BUENOS AYRES. 


Buenos AYRES of to-day has an estimate! population 
exceeding 1,100,000 ; after Paris, it is the largest Latin 
capital of the world, and, by reason of its many fine 
buildings, its splendid avenues and parks, 
and the organisation of its public ser- 
vices, lays a very strong claim to be 
called the “ Paris of South America. 


Among the public works of note may « Є 


be mentioned the Port, thoroughly 
up-to-date drainage and water supply 
systems, and extensive railway networks ; 
in addition, there is a large. develop- 
ment in electric lighting and electric 
tramway undertakings. | = | 

The traffic within the city itself is 
of great maguitude, as proved by the. 
returns of last’ year, which show a 
movement of over 200, 000, 900 pas- 
sengers by the tramways alone. This 
great movement is explained by the 
considerable area covered by the city, 
which is equivalent to not less than 
two-thirds of that of. London, and 
which some years ago had a horse 
tramway system amounting to some 
280 miles. | 

Among the various tramway systems 
of Buenos Ayres, one of the most interest- 
ing is that of the Buenos Ayres Lacroze 
Co., the only native Argentine tram- 
way company in the city, and the 
only line running a high-speed suburban 
service on American lines, with a private right-of-way and 
cars equipped for a maximum speed of 50 miles an hour. 

To Mr. Federico Lacroze, one of the pioneers in tramway 
development in Buenos Ayres, is due the inception of the 


lee Rev 


VIEW ок THE Косте, SHOWING THE LacRozE Tramway OFFICES. 


systems to be described here. 
point when it became necessary to form two different 
systems—viz., * The City Tramway Lines,’ now known 
under the name of the Buenos Ayres Lacroze Tramways,” 
and a steam railway line extending from Chacarita Station 
in Buenos Ayres to Salto and to Zarate, a total length of 
220 km. This steam line, which for long was kno vn as the 


His undertaking grew to a 


“ Tramway Rural à Vapor," has recently been organised 
into a new company called ** Ferro Carril Central de Buenos 
Ayres, Limitada." 
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THE Tramways Power PLANT, BUENOS AY REA Lacroze TRAMWAYS. 


The original tramway was extended for a distance of 
upwards of 100 miles into the country, and was eventually 
converted to steam working: later, in the year 1905, a 
contract was entered into with Messrs. J. G. White & Co. 

for the  reconstruc- 
tion and electrifica- 

tion of the old city 
lines under the name 
of the “ Buenos Ayres 

^. Lacroze Tramways.” 
The work: was com- 
menced : in March, 

‚ 1906, and before the 

. end of that year 

. the. new power house 

with. a ‘capacity of 
2,250 KW., was. in 
running order, part 
of the, lines being 
opened formally to 
public traffic on. March 
10th last. | 
The original lines 
consisted of 40 km. 
of track owned by 
the company, and 
10 km. held: jointly: 
with other companies 
and on lease. i 
Messrs. J, G. White 
and CO. are now 
engaged in extend- 
. ing. .these lines а 
further 40 km., the 
franchise for which was 
granted by the Buenos 
à Ayres Municipality in 
December, 1905, and for the purpose of serving these new 
lines another 750-Kw. set is being added to the station. 

All the tracks are laid to a gauge of 4 ft. 8) in., the rails 
weighing 87 lb. per yard, in 45 to 40 ft. lengths. , 

The rails are laid on concrete stringers, 6 in. deep and 
16 in. wide, and the greater part of the paving has been 
executed with granite setts. Tie-bars are spaced at 3 ft. 9 in. 


F 
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intervals, and continuous rail jointe 24 in. long, weighing . 
room, is of the railway type, supplied by the British Westing- 


77 lb. per pair have been used. 
All the special work for the track was supplied by Messrs. 


EXTERIOR OF THE TRAMWAYS POWEB STATION. 


Hadfield and the 
United States Steel 
Products. Export 
Co. 


The rails are 
bonded by two con- 
cealed bonds, 0000 
B. & S. gauge. 
Tbe track is prac- 
tically all laid on 
the level, and the 
radius of the 
sharpest curve is 
45 ft. 

The overhead 
equipment includes 
side and centre 
pole bracket - arm 
and span-wire con- 
struction; the poles 
are of steel, 30 ft. 
in length, in three 
sizes, and were sup- 
plied by Messrs. 
Stewarts & Lloyds, 


Ltd. | Four-MOTOR INTERUBBAN CAB, BUENOS AYRES LACROZE Tramways. 


The trolley wire 
із 00 B. & 8. 
gauge capper, suspended at a height of 
20 ft..6 in. from the ground. 

The power house buildings comprise 
an engine room, boiler honse and a coal 
Storage. A massive brick chimney has 
been built, its height being 156 ft. 

In the engine room аге installed 
three  1,100-r.H.P. horizontal cross- 
compound engines, by Carels Fréres 
(Belgium), constructed after the Sulzer 
patente; these are each direct coupled 
to a 750-KW. compound-wound P. C. 
generator by the G.E.C. (New York), 
giving 550 volts at 115 R.p.m. The 
steam consumption of the engines 
averages 22 ]b. per KW.-hour, with a 
load factor of approximately 40 per cent. 
Each engine has its own condenser of 
the“ Contraflo” type, by Richardsons, 
Westgarth & Co.; the air pumps are of 
the Edwards type, independently driven 
by steam engines supplied by Allen and 
& Co., and the circulating pumps are of 
the Worthington centrifugal type, driven 
direct by Brown-Boveri motors. 


The switchboard which ів located at the end of the engine 


house Co., and includes three generator, three negative 
booster, six feeder, a Board of Trade and a lighting panel. 

The panels are of marble and equipped with all the necessary 
instruments for a safe and rapid handling of a large traction 
load. At the present time one 60- KW. negative booster is 
installed. 

A 25-ton crane, by Carrick & Ritchie, traverses the 
engine room. 

The condensing water is cooled. by two natural draigh 
cooling towers w hich are of wood, the interiors being supplied 
by Richardsons, Westgarth & Co., whereas the materials for 
the shells were procured locally; each tower is capable of 
cooling 66,000 gals. per hour. 

The present steam raising plant’ 1 of five marine 
type boilers by Babcock & Wilcox, fitted with superheaters, 
s each capabie of evaporating 12,000 Ib. of water per 

our. 

The boiler feed is supplied by three Worthington Duplex 
type pumps, and is heated in a Wheeler feed heater, capable 
of utilising all the steam from the auxiliary plant. A 
Paterson condensation water purifier and grease eliminator 
deals with the hot-well supply to the pumps. 

The water supply is obtained from a well on the premises, 

by an electrically-driven treble-barrelled deep well pump, of 
Hayward, Tyler’s make. A spn supply can also be 
taken from the City 
supply. . 
An electrically- 
operated overhead 
Temperley trans- 
porter with a Hone 
grab has been fitted 
in the coal store, 
and an Avery 20- 
ton weighbridge for 
coal-weighing pur- 
poses is provided in 
the yard. 

The feeders have 
been supplied by 
Messrs. Callender, 
and are of the 
paper -insulated, 
lead-covered type, 
drawn into Sykes's 
patent stoneware 
conduits, 

Three car-sheds 
house the rolling 


stock, which for City 
purposes will consist 
of 140 cars of 
the semi-convertible 


CONSTRUCTIONAL WORK ON SUBURBAN ROUTE. 
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type, supplied by the J. G. Brill Co., and each seating 32 
persons. "Their construction allows the car to be completely 
shut in during bad weather, whilst at other times it is prac- 
tically an open car. 

The platform at each end of the car can be entirely closed 
if desired; it is in the form of a vestibule, having drop 
windows and two-leaf folding doors. Two electric venti- 
lating fans are fitted and the cars are well lighted. 

The electrical equipment includes 
two 40-H.P. motors supplied by the 
British Westinghouse Co., and capable of 
maintaining & speed of 15 miles per 
hour. 

In addition to the City cars, there 
will be 10 interurban cars, the only 
difference being that these are larger, 
seating 44 people, and that the elec- 
trical equipment includes four §0-H.P. 
motors. With these it will be possible 
to maintein & speed of 40 miles per 
hour. These cars will operate over the 
City lines, passing on to the steam line 
аһ Chacarita and running through 
Lynch to the important suburb of San 
Martin. 

Electric locomotives will also be used 
in connection with the heavy goods 
department—a large and increasing 
business. Messrs. Dick, Kerr are sup- 
plying these locemotives, the type used 
being the central cab, mounted on two 
four-wheeled bogies, and with an elec- 
trical equipment including four 50- 
H.P. motors, capable of hanling a train 
of 50 tons at 20 miler per hour. These 
locomotives will haul the freight trains of the Ferro Carril 
Central de Buenos Ayres and the Entre Rios Railway from 
Chacarita to the goods station at Ouce and to the Market. 

The. Fer'o Carril Central de Buenos Ayres (formerly the 
Tramway Rural à Vapor) is a railway of 4 ft. 8} in. gauge, 
extending westward and north-westward in the province of 
Buenos Ay res, from Chacarita station in the city of Buenos 
Ayres to the town of Salto, a distance of 174 km., with a 
branch 44 km. long to PADS 8 town on the Paraná River, 


a 
s 
ў eu 
j^ WITA 


LS 


pad | agi 
PA if 


Borrar Car, F. C. C. B. A., FoR Loxd- -DISTANCE TRAFFIC. 


and a branch of three km, from Lynch to the suburb of San 
Martin. It traverses one of the most fertile districts in the 
Argentine. 

. The history of the railway i is believed to be quite unique, 
in that it was constructed as an extension of an urban horse 
tramway from thé surplus earnings of the latter, and was 


operated as a horse tramway for goods and passeugers for a 


considerable distance in a then thinly settled country. The 
early type of construction was necessarily very economical ; 


the rails weighed 30 lb. to the yard, the sleepers were 
creosoted yellow pine 6:5 ft. long, and the bridges were 
supported by wooden stringers. Eartbwork was avoided as 
much as possible, the track being laid practically upon the 
ground. 

It became evident as early as 1891 that it would: be 
necessary to introduce steam traction in order to cope with 
the traffic. Accordingly, eight 16-ton saddle-tank engines 


Two- "MOTOR City * BuENos AYRES LaACROZE ‘Taamwavs. 


were bought, and bridges were strengthened to receive them: 
With the earnings of these eight lo :omotives, supplemented 
in 1896 by three 18-ton passenger locomotives, the railway 
was rapidly developed, gradients were reduced, rolling-stock 
purchased, a handsome new passenger station built at 
Chacarita (the B A.-terminus), the large and modern fire- 
proof goods station built near (ће Plaza Once in the heart 
of the city of Buenos Ayres, 50 km. of line relaid with 50 lb. 
rails, and the 47 km. extension from Salto to Rojas begun. 

The F. C. C. B. A. is at present in tran- 
sition from a light railway to а standard 

- heavy railway, occasioned. by an agrees 
ment with the Entre Rios Railway. The 
latter, operating some 480 miles of line, 
has always been a parely local enterprise, 
separated from the city and province of 
Buenos Ayres by the Paraná River; 
similarly, the northern connections: of 
the Entre Rios Railway, the East Argen- 
tine Railway (99 miles), and the North- 
East Argentine Railway (411 miles), all 
of the same standard gauge, are entirely 
separated from the rich central provinces 
of the Republic, 

An extension is also under construction 
from Santo Tomé, the extreme north- 
eastern poiatof the N.E. Argentine, north- 
ward to Posadas, where, by transfer across 
the Alto Paraná to Villa Encarnacion, 
it will connect with the 250 miles of the 
Paraguay Central Railway. Witha view 
to remedying its isolated position, the 
Entre Rios Railway made a contract with 
the Е.С.С.В.А., by which the former will 
deliver its trains to the latter at Zarate, 
for haulage to Buenos Ayres, | 

Expensive works have been undertaken for carrying out 


this programme, and are now well under way. The Entre 


Rios Railway is extending ita lines to Ibicui, а point on the 


Parana delta, opposite Zarate. There it is building a port 


and ferry slip, and at Zarate it is building another ferry slip; 
between these points will ply a large steel transfer ferry boat 
(built in Scotland), xu ü capacity" of about 80 goods 
wagons, 

From the ferry boat at Zarate, the Entre Rios Railway is 
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building a connecting line to join the F.C.C.B.A. The 
latter is reconstructing its entire permanent way between 
Buenos Ayres and Zarate, 101 kilometres, 
using new hardwood sleepers of full 
size, closely spaced, and 70-lb. rails. 

Partly in connection with this general 
plan of reconstruction, and partly as an out- 
growth of the recent electrification of the 
Lacroze City Tramways, the F.C.C.B.A. 
is reconstructing its short branch to the 
large suburb of San Martin, and is equip- 
ping the entire line from San Martin to 
Chacarita terminal (about 11 km. of 
double track) for a high-speed electric 
service, which will be operated by the 
tramways company. Running powers 
have been granted over the Lacroze 
lines from the Chacarita Station to the 
goods station at the Once, and to the 
Mercado de | Abasto · Proveedor, the 
Covent Garden of Buenos Ayres. 

The engineering and construction 
work entrusted to Messrs. J. G. White 
and Co. in connection with this railway, 
consists of about 100 miles of main line 
laid with 70- Ib. Vignole rails on que- 
bracho sleepers, and about 16 miles of 
sidings and yard tracks with lighter rails, also the necessary 
waiting and goods sheds and stations to be erected. The 
longest bridge is 60 metres in three spans’; there are also 
two of 10 metres and one of 10 metres. The Lynch repair 
Shops, situated about midway between Chacarita and San 
Martin, are being entirely re-modelled, and fitted with 
up-to-date machinery. 

The F.C.C.B.A. has secured from the National Congress a 
concession for a further extension from Rojas north west- 
wards to Villa Maria, about 300 km., and a further applica- 
tion has been made for a concession to build a small port at 
Zarate. mE 


Photo by] 


THE BELIN SYSTEM OF TELE- 
PHOTOGRAPHY. 


WE recently mentioned that a new system of transmitting 
pictures by telegraph had been devised by M. Ed. Belin, 
of Nancy. Ву the courtesy of our valued contemporary, The 


Photo by] 


Fic. 1.—BELIN TRANSMITTER AND RECEIVER. 


British Journal of Photography, we are enabled to give 
further particulars regarding this system, in which selenium 
is not employed. : 


The apparatus used is shown in the accompanying illus- 
trations, which include both transmitter and receiver, with a 


Ls 
 [Walery, Parts, 
Fic. 2.— Back VIEW OF APPARATUS, z 


resistance of 4,000 ohms in circuit, equivalent to à line 
several hundred kilometres in length. The original photo- 
graph is a carbon print, in which the varying tones are 
represented by corresponding variations in relief on the 
surface of the print. The latter is wound on the cylinder 
seen at the right hand of fig. 1, which is rotated by an 
electric motor. The receiver, which is shown alongside of 
the transmitter, is provided with a similar cylinder, re- 
volving synchronously with the first, synchronism being main- 
tained by means of an alternating-current device. A small 
style rests in contact with the surface of the origina] print, 
and is traversed along it at the rate of 1 mm. for six revo- 
lutions of the cylinder; the radial movements of the style, 
due to the varying relief of the print, are transmitted to a 
small rheostat (the round disk seen close to the cylinder), 
which consists of 20 small plates of copper insulated from 
one another by mica, and connected with resistance coils: 
The range of 20 contacts gives, of course, an equal number 
of intensities of current, which is considered sufficient to 
cover the possible variations of contrast in photo-mechanical 
processes. The action 
being purely mechani- 
cal, there is no time- 
lag such as troubled 
Prof. Korn. 

The receiver acts 
somewhat after the 
manner of the Korn 
receiver, in that the 
variations of current 
strength are made to 
vary the intensity of a 
beam of light falling 
upon sensitised paper, 
which is wound on a 
cylinder in a dark 
chamber ; the latter is 
shown in one view, 
while fiv. 2 shows 
the cylinder with the 
cover removed. The 
Blondel oscillograph is 
employed, in conjunc- 
tion with the Nernst 
lamp projector, which 
is seen just be- 
hind the oscillograph. 
[Walery, Paris The reflected beam, 

before it reaches the 
| receiver, passes through 
a lens and a scale of tones, as shown in fig. 3, p. 939. The 
points / (the mirror) and /, (a small hole ; mm. in diameter) 
being conjugate foci, the beam reflected from the mirror is 
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always concentrated on the hole so long as it falls on the lens 
at all; but in its course it passes through some part of the 
scale of tones, the depth of which depends upon the deflection 
ofthe mirror. Thus the beam is caused to vary in intensity, 
and falling upon the hole , which is practically in contact 
with the sensitised surface, it prints an image of the hole on 
the latter, of intensity proportional to that of the current, 
and therefore to the relief of the original print at the corre- 
sponding point. 

The scale of tones can be made in various ways ; M. Belin 
uses a photographic plate suitably exposed. By reversing 


Fic. 3.—DtiAGBAM SHOWING SCALE OF TONES 


the scale the print can be changed from positive to negative, 
if desired ; and df a modified scale of tones be employed, the 
eine of the original image can be increased or diminished 
at will. 

The apparatus in its present form is susceptible of im- 
provement, but presents great possibilities. The time 
occupied in transmitting an image measuring 9 x 12 cm. is 
about 30 minutes. In a short time the inventor hopes to 
be in a position to demonstrate the capabilities of the instra- 
ment over actual long-distance telegraph lines. 


CONTRACTS CLOSED. 


(Continued from page 934.) 


London,.—LaMBETH.—The B.C. has ordered further 
fittings for the Council chamber, &c., at a cost of £129, from the 
General Electric Co., Ltd. 


WALTHAMSTOW.— The Council has accepted the tender of Messrs. 
Henley for the supply of compounds for the electricity department. 


HAMMERSMITH.—The B.C. in June last agreed to take from the 
Orynant Colliery Co., Ltd., 1,000 tons of Thro’ and Thro’ best 
smokeless Welsh coal, at 163. 10d. per ton. An offer has now been 
received from the company statiny that, owing to a new coal seam 
having been opened up, they are able to offer more favourable 
terms, and are prepared to accept 15s. 10d. per ton for the 1,000 
tons referred to, if the Council will agree to enter into a contract 
to take a farther 3,000 tons, at 15s. 4d. per ton. The Electricity 
Committee has decided to accept the company's offer. 


SrEgPNEy.—The Electricity Supply Committee reported on 
Monday that in connection with the Blythe's Whatf scheme and 
the sub-station at Osborn Street, only one tender was received 
for the complete equipment of the steam-raieing portion of the 
plant. That tender, which amounted to £45,268, was from Меввгч. 
Babcock & Wilcox, Ltd. А tender, at £4,293, was received from 


the Fulham Steel Works Co., Ltd., in respect of the supply of a 


coal conveyor only, and three other firms declined to quote. The 
reason why the specification was drawn up to provide for the whole 
of the steam-raising plant was that the time within which the 
Council has to provide for meeting the development of the 
undertaking in the near future is extremely short, and it would, 
consequently, have been better, if possible, to have had, one 
contract, which would have facilitated the carrying out of the 
work. As, however, only one tender had been received for the 
complete equipment of the steam-raising portion of the station 
plant, the Committee did not.see its way, baving regard to the 
amount, and to a report on the matter by the borough electrical 
engineer and manager, to recommend its acceptance. It had 
considered the question of sub-dividing the work. The extension 
of the scheme which was brought up on July 31st, 1907, was 
divided into two parts, the first dealing with the extension 
which will be necessary to meet the anticipated load at Christmas, 
1908, while the second will be necessary to carry the 
Christmas Joad in 1909. It would therefore appear advisable to 
pay particular attention to these sections of the equipment of the 
steam-raising portion of the station plant which will be required 
to meet the anticipated Christmas load of 1908. Accordingly an 
amended tender, the total amount of which was £8,523, had been 
obtained from Messrs. Babcock & Wilcox, Ltd., in respect of such 
. Sections, all of which related to boiler house equipment. The 
prices for the items to,which the sum of £8,523 referred bad, as 
far as possible. been checked by the borough electrical engineer 
and manager with corresponding prices in previous contracts with 
Messrs. Babcock & Wilcox, and he considered them fair and 
reasonable. Having regard thereto, and the fact that it was 
absolutely necessary that a tender should be at once accepted forthe 


boiler house equipment, the Committee had accordingly (subject 
to the usual sanction) conditionally accepted the tender of Messrs. 
Babcock & Wilcox, at £8,523, for the boiler heuse equipment of 
the Blythe's Wharf generating station. With regard to the other 
steam - raising plant, the borough engineer and manager would in due 
course raport to the Committee. For the electrical generating 
portion of the station plant the following tenders were received :— 

British Westinghouse Electric and Manufacturing Co.—(a) alternative 

tender, £27,680; (b) main tender, £27 

Willans & Robinson, Ltd.—(a) £27, 440; (b) £98, 140. 

Parsons & Co. — (u) £27, 728 ; (b) £98 267. 

Richardsons, Westgarth & Co. —1b) "£28, 880 (without vacuum augmentor). 

Siemens Bros. Dynamo Works, Ltd.--(«) £28,056; (b) £28,820. 

Brush Electrical Engineering Co.—(a) £80,941 ; (b) £30,491. 

General Electric Co.— (a) £27,634 ; (b) informal. 

British Thomson-Houston Co.—4(a) £9,700 (part only) ; (b) informal. 

Four other firms declined to quote. 


The borough electrical engineer bad visited 11 works for the 
purpose of making careful study of machines under construction 
and under running conditions, and in the confidential report which 
he had presented to the Committee, he unhesitatingly recommended 
the turbine manufactured by Messrs. Willans & Robinson, Ltd. 
The borough engineer was of opinion that the advantages of inter- 
changeability were such that by paying a little more for a turbine 
of the make of Willans & Robinson, Ltd., the borough eventaally 
would save financially ; and this was further accentuated by the fact 
that the steam consumption guaranteed by that firm was sppreciably 
lower than that guaranteed by the British Westinghouse Electric 
and Manufacturing Co. Having regard to this opinion, the Com- 
mittee had (subject to the usual sanction) conditionally accepted 
the tender of Messrs. Willans & Robinson, at £28,140. 


Kettering.—The following is a list of tenders received 
by the U. D.C., for a 315-K w. engine and dynamo, and switchboard 
extension :— 


| 
| | Tendcr 
Name of firm. Engine. Dynamo. ! (without 
| . з heater). 
| £ 

W. H. Allen, Son & Co., Ltd. vx Own. Phoenix. | 2,048 

! (accepted) 

Johnson & Phillips, Ltd. .. © Şi Alley & Own. 2,049 

MacLellan. 
Phcenix Dynamo Mfg. Co., мшу 2 Allen. Own. 2,058 
Thomas Parker, Ltd. x Alley & Own. 2,069 
MacLellan. 
Browett, Lindley & Co., Ltd. ee Own. Phenix. 2,071 
British Thomson. Houston Co., Ltd. Browett- Own. 2,079 
Lindley 
Do. dc. do. T Allen. Own. 2,087 
W. H. Allen, Son & Co., Ltd. Own B.T.-H. 2,087 
Browett, Lindley & Co., Ltd. .. Own. B.T.-H. 2,087 
Pheeoix Dynamo Mfg. Co., Ltd. Browett- Own. 2,092 
Lindley. | 
W. H. Allen, Son & Co., Ltd. sa Own. , Lancashire 2,111 
| D. & M. Co. 
Browett, Lindley & Co., Ltd. .. eh Own. Do. 2,131 
W. Н. Allen, Боп & Co., Ltd. Own E.C.C | 2.148 
Electric Construction Co., Ltd. Allen Own 2,151 
Browett, Lindley & Co., Ltd. - Own E.C.C | 2,157 
Phönix Dynamo Mfg. Co., Ltd. ..| Belliss. Own 2,158 
Do. do. Allen (triple). Own | 2,158 
British Thomson-Houston Co., Ltd. ‘Hiss. — | wn. i 2,160 
Do. do. do. aen (triple). Own. | 2,187 
W.H. Allen, Son & Co., Ltd. wn. Crompton 2,191 
British Thomson- Houston Co., Ltd. .. Howden Own 2,205 
Siemens Bros. Dynarno Works Co.; Ltd. Allen. wn 2,217 
Phenix Dynamo М(х. Co., Ltd. .| Howden Own 2,223 
Electric Construction Co., Lid. Belliss Own 2,235 
Siemens Bros. Dynamo Works Co., Ltd. Browett- Own 2,236 
Lindley. 

W. H. Allen, Son & Co., Ltd. "E Own. Siemens 2,246 
Electric Construction Co., Ltd. -. | Allen (triple). Own 2,251 
W. H. Allen, Son & Co., Ltd. ..  ..| Own. | Parker 2,252 

Do. do. © ах Own. G.E. Co 2,253 
Do. do. e èk Own. Johnson & 2,288 
Phillips 

General Electric Co., Ltd. T" gs Allen. Own. 2,296 
W. H. Allen, Ron & Co., Ltd. .. oe ie Vickers 2,306 
Dick, Kerr & Co., Ltd. Aller wn 2,307 
Siemens Bros. Dynamo Works Co., Ltd. | Allen (тре! Own 2,314 
J. P. Hall & Co Allen. | Own. 2,330 
General Electric Co., Ltd. Belliss. Own. 2,378 
Johnson & Phillips, Ltd. Belliss. Own. 2,388 
Crompton & Co., Ltd. Belliss. Own. 2,390 
Siemens Bros. Dynamo Works Co., Ltd. Belliss. Own. 2,492 

Vickers. Sons & Maxim, Ltd. .. T Allen. Own. 2,395 
General Electric Co.. Lid. NC Allen itriple)., Own. 2.396 
James Howden & Co. тк dre Aish Own, B.T.-H. 2,899 
Johnson & Phillips, Ltd. T ; Allen ' Own. 2,401 
Dick, Kerr & Co., Ltd. Allen (triple). | Own. 2,407 
Brush Electricul Engineering C Co., Ltd. Own. Qwn. 2,408 
Thomas Parker, Ltd. А Browett- | Own. 2,418 

Lindley. | 
Do. do. T ы . Belliss. ' Own | 9,424 
Electric Construction Co., Ltd. ^ Willans Own 2,126 
(3-crank). 
James Howden & Co. - d ais Own. ! Lancashire! 2,450 
D. & M. Co. 
Do. do. TEN e Own. | Brit. Elec. | — 2,451 
: Plant Co 
Siemens Bros. Dynamo Works Co., Ltd. , Howden. , Own. 2,462 
Vickers, Sons & Maxim, Ltd. ; Belliss. Own. 2,476 

‚ James Howden & Co. bs ec Own E.C.C. 2,483 
Vickers, Sons & Maxim, Lia. Allen (triple). Own. 2,495 
Dick, Kerr & Co. „ Ltd. E Belliss. Own. 2,510 
Thomas Parker, Ltd. Howden. Own. 2,519 

Do. do Paxman. Own. 2,625 

General Electric Co., Ltd. Willans Own. 2,581 

(3-crank). 

James Howden & Co. Own. Parker. 2,586 
Thomas Parker, Ltd. Willans. Own. | 2,601 
James Howden & Co. . Le Own. Siemens. 2,063 
C. A. Parsons & Co. | Turbine. Own. 2,001 
James Howden & Co. Own. Johnson & 2,721 

ud Phillips. 


In addition to the above, alternative tenders for two-crank 
engines, and therefore not to specification, were received from :— 
The British Thomson-Houston Co., Ltd., Crompton & Co., Lt. 
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General Electric Co., Ltd., Dick, Kerr & Co., Ltd., and The Electric 
Construction Co., Ltd. 


EXTENSION SWITCHBOARD PANEL. 


Cox-Walkers, Ltd. E T "s (accepted) £101 
Johnson & Phillips, Ltd. . MA Ae zx * 197 
Electrie Construction Co., Ltd. à m m 3 8 2: 
A. G. Engholm, Birmingham ss ^ ©» os => 235 
Kelvin & James White, Ltd., Glasgow. — .. 225 DR 271 


Stoke-on-Trent.—The T. C. has accepted the tender of 
Callenders Cable and Construction Со.. Ltd., for the supply of 
cables for the extension to Fenton, at £4,775. 


Wrexham.— The following is a list of tenders for 60-Kw. 
steam set :— 


Pho nix Dynamo Manufacturing Co. са .. £403 
Morley Electrica] Co. . = ʻe 858 ie 206 
Morris-Hawkins, Ltd. .. vs я я 514 
Newton Electr ical Works, Ltd. Se $2 à 521 
Electric Construction Co. id Es E - 52 
British Electric Plant Co. ad P en P 590 
International Electric Co. n „ i 533 
General Electric Co. .. d» La vs e 542 
Mu vor & Coulson. ; 542 
Jones Westwood Ele trical Manufac turing Со. s 515 
Lancashire Dynaino Co. sš .. (асееріей) 546 
Union Electric Co. ee is T - ss 518 
P. R. Jackson & Co. . 556 
India-Rubber, Gutta- Pere ha x Tele ‘graph Works £51 
Johnson & Phillips © a ve T 557 
T, W. Broadbent. . “> ex 574 
Siemens Bros. Dynamo W orks, Ltd. si So 55 
J. H. Holmes & Co " 604 
British W estinghonse M: anufacturi ing Co.. 52 ane 600 
Thomas Parker, Ltd. T we ex 606 
Ernest Scott & Mountain xs 2 i is 602 


L. H. Hodgson & Co. oe eo ео . . 921 


» 


FORTHCOMING EVENTS. 


To-day's Events (Friday, December 6th). -At 2.30. рт. Institution of Elec. 
trical Engineers. Students’ visit to the B.O.T. Laboratory. 
Meet at the B.O.T. Laboratory, Whitehall, S. W. 
Atd p.m. Electrical Trade Meeting at Manchester re 1908 Exhibition. 
(See Notes.) 
Saturday, December th. — Rugby Encineering Society. Excursion to Park 
Royal generating station and Hammersmith car-sheds. 


Monday, December 9th.—-At 6.30 pm. At the Society's Offices. 
Engineers. Annual general meeting. 

AtHp.mn. Institution of Mechanical Engineers. Graduates“ Associa- 
tion. Paper oa * Types of Water-Tube Boilers,” by Mr. R. J. P. 
Briggs. 

At 8 p. in. At Armstrong College, Neweastle-on- Tyne. Institution of 
Electrical Engineers, Newcastle Local Section. Paper on “ Auto- 
matic Cab-Signalling for Locomotives,” by Mr. J. Pigg 

Tuesday, December 10th.—At 8 p.m. Junior Institution of Engineers. At 
Society of Arts. Paper on Arc Lighting," by Mr. W. Krause. 

At 8 p.m. Institution of Civil Engineers. The Predetermination of 
Train Resistance," by Mr. C. A. Carus-Wilson. 

At 7.30 p.m. At the University, Manchester. Institution of Electrical 
Engineers (Manchester Local Section). Paper on The Reluctance 
of the Air-Gap in Dynamo Machines," by Mr. T. F. Wall. 

At 8 p.m. Institution of Eleetrical Engineers (Glasgow Local Section), 
Inspection by members, of the James Watt and Physical Labora- 
tories of the Glasgow University. 

Wednesday, December 1lth.—At 7.30 p.m. At the University, Birmingham. 
Institution of Electrical Engineers (Birmingham Local Section). 
Paper on the Torque Conditions in Alternate-Current Motors, by 
Mr. V. A. Fynn. 

At 8 p.m. Society of Arts. Lecture on '' Radio-Active Phenomena," 
by Sir. Wm. Ramsay, F.R.S. 

Thursday, December 12th.--At4 p.m. Meeting of Electrical Trade in London 
re Manchester Exhibition of 1908. See Notes.“ 

At 7.80 p.m. Colonnade Hotel, New Street, ва Birmingham 
and Distriet Electric Club. Third annual meeting. 

At 8 p.m. Borough Poly кош е Distribution of prizes, &c.» 
by Sir E. K. Carson, P.C., ‚М.Р. 

Friday, December 13th. AtH p.m. ло Restaurant (King's Hall). Electro- 
Harmonic Society Smoking Concert. See Notes“ to-day for 
particulars. 

Physical Society Exhibition of Electrical and other Apparatus. (See 
“ Notes.) ; 

Saturday, December Mth. -At3 p.m. Junior Institution of Engineers. Visits 
to the Franco-British Exhibition Buildings, &c.; the Exhibition 
extension works ot the Central London Railway; and Central 
London Railway power house at Shepherd's Bush. 

Thursday, December 19th.—At 7.15 p.in. At the University, Lecds. Institution 
of Electrical Engineers, Leeds Local Section. Paper on The 
Conunercial Aspects of Power Supply, by Mr. W. B. Woodhouse. 


Society of 


Melting Point of Tungsten.— In some recent careful 
determinations made by Wartenberg, the melting point of pure 
metallic tungsten was found to be at least 2, 800“ C. and probably 
not over 7,850? C. The determination was made by heating the 
metal electrically in a vacuous bulb and employing a caretully- 
calibrated optical pyrometer. For comparison, the same experi- 
menter measured the temperature of the positive crater of the arc 
lamp, which varies somewhat with the kind of carbon vsed, and 
determined this to be 3,330°, while Reich bad found 3,430? with 
the same kind of pyrometer.— Electrical World. 


ELECTRICAL ENGINEERS, К.Е. (VOLS.). 


— . 


The following orders are issued: — 


Monday, Deceinber 9th.—'* A Company. Hop. Cup Competition, 7 p.m. 

Tuesday, December 10th. —'* B" Company. Hop. Cup Competition, 7 p.m. 

Thursday, December 12th. -- “С” Company. Hop. Cup Competition, 7 p.m. 

Friday, December 13th.—*'* D" Company. Hop. Cup Competition, 7 p.m. 

Saturday, December l4th.-—Corps dinner, 7.30 p.m., at the Cafe Monico 
(International Hall). Uniform, Mess or Evening Dress. 


(Signed) J. H. 8. Риплаьв, Capt., 
Acting Adjutant. 


e 


' NOTES. 


Judges and Electrical Law-Suits.—Among our law 
reports published in this issue, there appear confessions uttered by 
two of bis Majesty's judges of their inability to deal satisfactorily 
with the technical points involved in the trial of electrical instal- 
lation disagreements. The patience of Mr. Justice Channell, as he 
sat hearing the case of W. Bakewell v. Shaw & Son at the Leeds 
Assize Court, seems to have been tried to the breaking point, and in 
sheer desperation he appealed to the parties to try and come to 
terms, because he would never have attempted to sdjudicate upon 
the case had he known its character in advance. He would have 
referred it to an electrical engineer even then had it not been too . 
late. His Honour Judge Selfe at the Brompton County Court was 
in a like dilemma when the matter of Henley v. Heath was before 
him, for it will be observed that at a certain stage in the hearing 
he stopped the case and sent it to a referee, remarking that he 
was supposed to know something of law, but not about electrical 
installations." 

Confessions of this sort from the Bench are infinitely to be pre- 
ferred to wrong decisions, and if they go any way toward leading 
intending electrical litigants to refer their grievances more fre- 
quently to the less costly procedure of arbitration instead of rushing 
into the great expense attending trials in the public courts, more 
money will remain in the hands of the electrical industry, because 
lex3 will go to the lawyers. 


Combined Two-Phase and Three-Phase Trans- 
formation.--The accompanying illustration indicates grapbically. 
a scheme for obtaining two-pbase and three-phase electromotive 
forces simultaneously from only four wires, for which a patent was 
issued to Mr. W. T. Taylor on October 29th. In this illustration C, 
х and v are the terminal EM.r. points of three delta-connected 


TAYLOR TRANSFORMATION SCHEME. ' 


transformers. Iustead of obtaining three-phase E. M. F. 's from these 
three points, k. u. F. 's of less value in true threc-phase relation are 
obtained from points c, D and в. The locations of B and p are eo 
selected along the respective transformer windings that the B. . f. 
с Dor CB, is equal to the k. W r. ac. Therefore, the k. u. F. D B is 
equal to the E.N.F. AC, and since it is in time-quadrature therewith 
the four points 4, в, c and р give E. u. F. 's suitable for use with two- 
phase (independent windings) apparatus.— Electrical World. 


Barrow and the Manchester Exhibition.—The 
Barrow Corporation has decided, owing to the isolated position of 
Barrow and to the fact that the above exhibition ie not likely to be 
visited by many Barrow consumers, that it is unable to guarantee 
the sam of £29 Os. 5d. towards the exhibition, but is prepared to 
contribute the sum of £5 5s.- 


L. C. C. Contract Clause.—A correspondent writes 
drawing our attention to the following clause contained in an L.C.C. 
form of tender for the supply of tramway accessories:—'' Nothing 
contained in this contract shall be held to restrain the Council from 
purchasing goods of persons other than the contractors, if it shall in 
its discretion think fit to do во.” Naturally, he objected to this, as 
being based on the “ Heads I win, tails you lose" principle; for 
obviously, if the price of the goods ruled high during the year, the 
contractor, nevertheless, would have to supply them at the prices 
quoted ; whereas if the prices fell, the Council was free to go else- 
where for its materials. 
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A remonstrance addressed to the Council merely elicited a state- 
ment to the effect that no suggestion for modification of the clause 
could be entertained ; and that the condition in question had for 
many years been inserted in all contracts for the supply of stores 
for the Council. 

Under these conditions, our correspondent declined to tender. 
We have repeatedly pointed out the injustice of the one-sided 
clauses to be found in municipal contracts; but we suppose that 
as long as the struggle for orders, due to excessive competition, 
continues, purchasers will go on reaping the advantage which it 
gives them. 


The Wireless Station at Glace Bay.—The Electrical 
World of November 16th gives a view of the Marconi plant at 
Glace Bay, Nova Scotia, which communicates with Clifden, in Ireland. 
The four towers are 215 ft. high, and have poles on the top of 
them about 50 ft. in height, giving a total height of about 265 ft. 
The aerial wires are about 50 in number, and are run from the top 
of the poles before mentioned, practically horizontally for several 
hundred fect in a westerly direction, dropping at the easterly end 
from the towers to the operating room, advantage thus being taken 
of Mr. Marconi's directive system. At the time of the erection of 
the station, it was expected that a large radial aerial would be 
employed, and for this reason the towers were surrounded by circles 
of 8 and 16 masts, each 175 ft. high, but this arrangement has been 
discarded for the present directive one, so that actually four towers 
and four masts only are nowemployed. Indeed, the necessity for 
heavily constructed wooden towers no longer exists. At the Clifden 
station in Ireland, they are done away with, and six poles only are 
used for the support of the aerials. Employed at the Glace Bay 
station are the manager, Mr. R. N. Vyvyan, four assistant 
electricians, four telegraph operators, two engineers, two firemen, 
two carpenters, two machinists and two riggers, so that altogether, 
with the families of all these people, there is quite a little colony 
on the cliffs. As the prime source of power, the plant has a 
500-H. . Browett condensing steam engine, driving by direct couple 
a 350-xw. three-phase alternator, generating at 2,000 volts, although 
so far only 70 Kw. is utilised for the transmission of messages. 
Signals, when this amount of power is used, are very strong, quite 
sufficiently so to preclude any possible interruption of the service 
by atmospheric disturbances of the strength usually obtaining at 
tbis time of the year. 


Etruscan Copper.—Last week at an extraordinary 
meeting of the first debenture-stock holders of the Etruscan 
Copper Estates, Ltd., Mr. E. Earle said (according to the Financial 
Nos) that the directors believed that, so long as the market price 
warranted it, their mine would always continue to be worked. 
Based on the figures of the past six months, with a price receivable 
of £65 to £68 per ton for copper, the income of the mine would 
balance expenditure, subject to the development work being 
reduced toa minimum. Several of the noted copper mines of the 
world were at present shut down, or, rather, they were not pro- 
ducing, whilst a larger number of the mines had reduced tveir 
outputs. In their case, however, there was sufficient capital avail- 
able to continue development work. They would certainly have 
gladly adopted the same course had their available capital 
warranted it, the more especially as the ore of late disclosed in 
their workings at Earle Shaft was of a higher quality than that at 
other parts of the mine. They were of opinion that if the price 
of copper which could be securable by them should rise to £75 or 
£80 per ton, the mine would again be worked at a profit sufficient 
to pay the annual interest on debentures, especially if the larger 
furnace were to be put into commission. It would be obvious that 
the course adopted by the board—viz., that of stopping production 
was the right one under the circumstances, as there was no sense 
in running the mine for the mere sake of running it, as thereby they 
should have been simply eating up their ore reserves without any 
equivalent. i 


The Irish Exhibition Losses.—The Dinly Mail quotes 
Mr. James Shanks, the chief executive officer of the Irish Inter- 
national Exhibition, as saying that the deficit of £100,000 is mainly 
due to bad weather conditions. Among the principal guarantors 
were Messrs. Humphries, contractore, £26,000 ; the Dublin Tram- 
ways Co., £12,500; and Mr. W. M. Murphy, £1,500. 


Electrically-Driven Ships' Propellers.—The elec- 
trical driving of ships’ propellers was brought forward by Herr 
Schulthes, of Berlin, in a paper read on November 25th before the 
German Institution of Naval Architects, at the ninth annual 
meeting held in the Technical High School at Charlottenburg. 
The author discussed the advantages of different systems, and 
pointed out that by means of them a number of vessels, in which 
direct driving by very high-speed engines was not applicable to 
the screws, could be worked economically and with good capacity 
for manouvring. 80 long as really practical and reversible 
internal combustion engines could not be produced, the assistance 
of electrical driving of propellers was advantageous, and for 
certain kinds of ships electrical operation was presamably the 
solution of the question of the turbine-engined vessel. By means 
of electrical operation of the propeller it was possible to control 
the screws direct from the bridge. The control of ships thus 
equipped would in future, from the standpoint of speed and 
dirigioility, in a similar way to a motor-car, be directly effected by 
the officer in charge on the bridge. 


A Canadian Contemporary.—The Canadian Electrical 
News has changed hands. In the November issue Mr. C. H. 
Mortimer, after 17 years, says “ Farewell“ to his readers, and the 


new proprietors, Messrs. Hugh C. MacLean, Ltd., announce briefly 
their plans for the future. Among other things, there will be a 
„determined policy of improvement." This we shall watch for 
with some anxiety, for we observe that in an advertisement, appli- 
cants for the position of city electrical engineer to Sydney, N.S.W., 
are seriously told that they ehould obtain certain particulars from 
“ Preece Cardew, Electrical Engines.” We wish the new proprietors 
Buccess with the paper in its altered form, and have no doubt that 
they will have it in a land of so bright an electrical future. 


The Bidwell Swindle.—For some time past the Bidwell 
Electric Co., of Chicago, has been advertising the sale of stock in 
its cold motor," making most absurd statements and claims. Any 
number of inquiries about it have been addressed to this office. A 
federal warrant charging the use of the mails for fraudulent pur- 
poses has now been issued, and on November 1st, Charles F. 
Bidwell, the secretary, was taken into custody after a fight, and, 
failing bail in $3,000, went to jail. A warrant is also out for 
Benson Н. Bidwell, president of the company. It is said that 
4,330 investors have bought at least $200,000 of the stock.— Elec- 
trical World, 


Fire.—According to Press despatches from Melbourne, 
there was a great fire there which destroyed, among other buildings, 
the Federal Government Telegraph and Telephone Stores. Here, 
according to one report, there were some 7,000 telephones. Another 
report states that the losses included £30,000 worth of uninsured 
Federal electric plant. 


Employment in Canada.—According to a paragraph 
in the Times, there is no present scaréity of engineers and land 
surveyors in Canada. Гога Strathcona, High Commissioner, is 
informed by the Minister of the Interior at Ottawa that there will 
be no work in Canada for surveyors or engincers before next spring, 
by which time it is expected that the demand will be fully met by 
those on the spot. 


Electric Anti-Fouling Brush.—According to the 
Morning Post, an apparatus has been devised, and is under trial in 
the British Navy, for the removal of the fouling from ships’ 
bottoms by means of brushes with electro-magnetic control. The 
brushes are pulled to and fro under the plates, and are held in 
contact with the latter by electro-magnets —tbe objection to brushes 
not thus equipped having been up to now the difficulty of applying 
them to the plating with sufficient force. It is stated that by this 
рез a ship can һе cleaned in a few hours, without going into 


Electro - Harmonie Concert.—On Friday evening, 
December 18th, at the King's Hall, Holborn Restaurant, will be 
held the next smoking concert of the Electro-Harmonic Society. 
Mr. George Button will preeide, and the arrangements as announced 
in the programme are as follows :—Solos and duets by Messrs. 
Alfred Heather and Ivor Foster; violoncello solos by Mr. Joseph 
Schofield; violoncello and piano duet by Messrs. Schofield and 
Izard ; concertina solos by Mr. Alexander Prince ; artistic sketches 
by Mr. Harry May Hemsley; humorous songs by Mr. Will 
Edwards ; and a ventriloquial sketch by Mr. Arthur Prince. 


Manchester Electrical Exhibition, 190s. — As 
announced in our last issue, a meeting of the Electrical Trade is to 
be held to-day at Manchester regarding the above. It will be pre- 
sided over by Mr. E. H. Langdon, the President of the Manchester 
Chamber of Commerce, in the boardroom of that Chamber, 44, 
Mosley Street, at 4 o'clock p.m. The London Electrical Trade 
meeting, at which Sir William Preece, President of the Electrical 
Exhibition held at Olympia in 1905, will take the chair, is con- 
vened for Thursday, December 12th, at 4 o'clock, at the Hotel 
Cecil. It ів greatly to be hoped that in each|case the gathering 
will be & representative one. 


Three-Phase Locomotives for a Swiss Railway.— 
Work has just been started on a very important electric railway 
project—the Arlberg line, a link in the line from Vienna through 
Bwitzerland to Paris; being the only direct line east and west 
between these two points, it carries the greater portion of the traffic. 
Electric locomotives, more powerful than any steam locomotives 
available, will handle trains of considerably greater weight, and 
tbey will be run at speeds from 25 to 30 per cent. higher than the 
present locomotives. It is estimatcd that the total service of the 
line will be increased by at least 50 per cent. with a comparatively 
small capital outlay as compared with the tremendous expense which 
would have been involved in any grade reduction or in the building of 
additional tracks, the only other means for increasing the service of 
the road. It is stated that the electrical equipment will cost only 
one-fifth of the double-tracking, and the operating expenses will be 
decreased by 25 per cent. 

The Arlberg line is a typical mountain division between Innsbruck 
and Feldkirch, about 140 miles long, single track except for a 
double-track tunnel at the summit about 7 miles long. The 
maximum grade on the east side of the tunnel is 3°14 per cent., and 
that on the west side 2:64 per cent. The curves are numerous, 
but are of fairly large radius. АЁ present there are about 
40 trains daily over the line in eack direction, about one-third 
being passenger and the rest freight. Prof. C. L. de Muralt, 
of the University of Michigan, has been appointed consulting 
engineer in charge of this project by the Austrian State Rail- 
ways. Prof. Muralt has decided to equip the line with three- phase 
alternating-current locomotives, principally because it has been 
found that the three-phase locomotive is more powerful for any 
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given weight than either the direct current or single-phase. The 
draw-bar pull and speed which are specified, demand an output of 
practically 3,000 н.р. from a locomotive weighing not more than 
60 tons—a requirement which has not thus far been met by any but 
three-phase locomotives. In addition to this, it is estimated that 
some £40,000 will be saved annually by ihe return of energy to the 
system by trains descending the grade, and there will be the saving in 
maintenance of brake rigging and wheels made possible by electric 
braking. | 
There will be about 50 locomotives, of which five or six will be 
for reserve. The hydro-electric station will have a maximum output 
of about 40,000 xw. It is probable that two separate stations will 
be built, one on either side of the tunnel. Two years is the 
estimated time for the completion of the entire plant, and at the 
expiration of tbat time the entire steam equipment of the road 
Mis be supplanted by the three-phase locomotives. —Electrical 
orid. 


The Imperial College of Science and Techuology. 
—The Earl of Orewe, chairman of the Governing Body of the 
Imperial College of Science and Technology, has authorised the 
‘publication of the following communication :—The Governing Body 
of the Imperial College of Science and Technology have appointed 
three standing committees, a Finance Committee (chairman, Sir 
Francis Mowatt), an Education Committee (chairman, Mr. Arthur 
Acland), and a General Purposes Committee (chairman, Lord 
Halsbury). In addition, they nave appointed two temporary com- 
mittees, a Transfer Committee (chairman, Mr. Arthur Acland), and 
an Organisation Committee (chairman, Mr. Gerald Balfour, vice- 
chairman, Sir William White). Matters relating to the transfer to 
the Imperial College of the constituent institutions, which it has 
been arranged shall take effect as from January lst next, and to 
the transfer of land from the Exhibition Commissioners, have been 
referred to the Transfer Committee. The Organisation Committee, 
to which have been referred matters relating to the future organisa- 
tion of the Imperial College, have appointed four sub-committees 
to consider questions arising under this head in relation to the 
following sciences or groups of sciences, viz.:—(1) Mining and 
Metallurgy (chairman of the sub-committee, Sir Julius Wernher); 
(2) Other Branches of Eogineering (chairman, Sir John Wolfe 
Barry); (3) Biological Sciences (chairman, Sir Archibald Geikie); 
and (4) Other Pare and Applied Sciences (chairman, Sir Arthur 
Riicker). The Governing Body have authorised the appointment 
of persons not members of the Governing Body, who are specially 
conversant with tbe sciences in question or with their industrial 
applications, as additional members of these sub-committees, which 
are now engaged in considering the questions referred to them. 
The Governing Body have also approved in principle the appoint- 
ment of a principal officer of the Imperial College, and have 
reterred the question of his title and functions to the Organisation 
Committec. 


Appointments Vacant.—Switchboard attendant for 
Paisley ; junior shift engineer for Southport (£65). 


Receiver Appointed. — We learn that owing to the 
action of a creditor, the debenture-holders of D. Santoni & Co. 
(1906), Ltd., have appointed a receiver. 


Institution and Lecture Notes.— AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEEBS.— In an address recently delivered 
before the Schenectady chapter of the A. I. E. E., Mr. T. C. Martin, 
who has filled every office in the Institute except that of treasurer, 
eulogised the worth aud ability of Mr. Ralph W. Pope, the secre- 
tary, and remarked that the Institute had grown from 250 members 
with an income of $1,000 in 1886 to 5,000 members with a budget of 
$70,000 in 1907, outstripping the membership of the older engi- 
neering societies. The library at the new Engineering Building, he 
said, togetber with the Public Library in the next street, would form 
the most comprehensive collection of scientiüc and literary works 
in the world. Codes of ethics were the latest efforts at standardi- 
sation by the Institute ; it was a good thing to have them, but they 
must not expect too much from such codes. 

NORTHAMPTON POLYTECHNIC INSTITUTE.—On Friday evening 
last the Duke of Connaught distributed the prizes and certificates 
to students at this Institute. The Principal (Dr. R. Mullineux 
Walmsley) as usual showed tbe increasingly successful work that 
the Iastitute was doing, by reading a summary of the annual 
report. After a few words from the Chairman, Mr. L. B. Sebastian, 
his Royal Highness addressed the gathering, referring, among 
other things, to the advantages brought by such institutions to the 
rising generation, and to the smart appearance of the company of 
Volunteers who had honoured him аз he entered. After the 
prizea, &c., had been distributed, an inspection of the workshops 
and laboratorics took place. In accordance with the custom 
adopted in recent year», the members’ and students’ annual ſcon- 
versazione was held on the following (Saturday) evening. 

PaysicaL Sooty oF Lonpon.—The third annual exhibition of 
electrical, optical, and other physical apparatus will be held on 
Friday, December 13th, 1907, from 7 p.m.to 10 p.m., in the 
Physics Laboratory of the Royal College of Science, Imperial 
Institute Road, South Kensington. 

From the programme, there appeat to be many items of con- 
siderable interest to both physicists and electrical enyinecrs. 
Invitations have beca given to the Institution of Electrical 
Engineers, the Faraday Society, the Optical Society, and the 
Routeea Society. Members of the societies mentioned who desire 
to attend the Exhibition should apply to the secretary of the 
society to which they belong. 


Rovarn Instrrotion.—The following are included in the lecture 
arrangements before Easter :—Mr. R. T. Glazebrook, two lectures 
on “Physics”; Prof. Gisbert Kapp, The Electrification of Rail- 
ways; Prof. J. J. Thomson, six lectures on Electric Discharges 
Through Gases.” The Friday evening meetings will commence on 
January 17th, when Prof. T. E. Thorpe will deliver a discourse on 
" The Centenary of Davy’s Discovery of the Metals of the Alkalis.“ 
Succeeding discourses will probably be given by Prof. E. Rather- 
ford, Sir Oliver Lodge, Prof. J. Milne, the Hon. R. J. Strutt, Prof. 
J. J. Thomson, and other gentlemen. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and % ; 
also electric tramway and railway oficials, to keep readers of th 
BusornicaL Вити posted as to their movements. 


Central Station Officials.— MR. А. M. Мсллхев, 
of Southport, was on November 27th appointed assistant electrical 
engineer for the borough of Eccles. 

Мв. FIRTH, assistant engineer at the Whitby U.D.C. electricity 
works, has b:e” appointed chief electrical engineer to the Minehead 
Electric Supply Co. | І 

The Rugby U. D. C. has increased the salary of Мв. SHENTON, 
manager of the electricity works, from £165 to £180 per annum as 
from December Ist. | | 

On Saturday last, at the York Corporation electricity works, 
Mr. Нате, the city electrical engineer, on behalf of the staff and 
employés, presented MR. G. H. B. Hotes, on the occdsion of his 
marriage, with a case of solid silver teaspoons and sugar tongs, 
suitably inscribed. 

Mz. 8. S. FosrEB, of the Derbyshire and Notts. Power Co., has 
been appointed chief assistant at the Hoylake and West Kirby 
electricity works. 


Tramway Officials.—In connection with the Halifax 
tramways reorganisation scheme, after considering a report by the 
new chairman of the Halifax Tramways Committee (Coun- 
cillor C. F. Spencer), and his vice-chairman (Councillor David 
Hanson), it has been decided: (1) That the office of general 
manager of the tramways be combined with that of the electrical 
engineer; (2) that subordinate . officers should be appointed (a) 
traffic superintendent ; (b) rolling stock superintendent. 
It appears to the Committee that the electrical engineer, 
having the desired qualification, is the most competent 
officer to take complete control of all electrical and mechanical 
work. On the other hand, the commercial or traffic branch is a 
department which has its reflection in statistical returns, and needs 
little control] from a general manager, who, before he can alter any 
of the conditions, is subject to the will of the Tramways Committee, 
who must direct matters of policy ; hence the departments, for which 
a general manager is mostly needed are technical as distinguished 
from commercial. It is expected there will be a stiff discussion at 
the Council meeting when the proposals come up for consideration. 

Мв. Davies, recently clerk of works for the Accrington Cor- 
poration, will receive remuneration equalto three months' salary 
for extra services in connection with the reconstruction of the 
tramways. There are 140 applican's for the position vacated by 
Mr. Davies. 

Мв. В. L. M'CurLocH, traffic manager to the Merthyr Tydfil 
Electric Traction Co, has been appointed general manager to 
the Leamington and Warwick Electric Traction and Lighting 
Co., Ltd. | 

On Thursday last week at а social meeting of the employés of 
the Aberdeen Corporation electricity department, over which Mr. 
J. A. Bell, city electrical engineer, presided, Mn. T. WILKIN3ON, 
the cbief assistant tramway superintendent, was presented with a 
case of silver fish knives and forks and a correspondence case. Mr. 
Wilkineon is leaving to take up a position as outside super- 
intending engineer with the British Insulated and Helsby Cables 
Co., Ltd. In making the presentation Mr. Bell said that for the 
past eight years Mr. Wilkinson had been his right-hand man in 
tramway matters. The Hall was festooned with “Fairyland ” 
strip. | 


General.—Mr. A. L. BovLE, who recently completed 
his engagement as electrical engineer to the Caucasus Copper Co., 
Ltd., and was formerly with Thornycroft & Co., Ltd., and Ferranti, 
Ltd , has been appointed to the post of chief assistant on the staff 
of May & Hawes, consulting engineers of Caxton House, West- 
mineter. 

Мв. L. W. Mieorrt, until recently rolling stock engineer to the 
Great Northern, Piccadilly and Brompton Railway, was the recipient 
of a gold hunter watch at a smoking concert held at the Grove 
Tavern, Hammersmith, on the 23rd inst. The watch was subscribed 


for by his late colleagues and employés, and was presented by Mr. 


A. Rayner, chief clerk to the superintendent of the line. Mr. 
Migotti leaves London to-day, December 6th, for Buenos Ayres to 
join Mr. Pakenham W. Beatty, who is head of the electrical under- 
takings of the Buenos Ayres Pacific Railway Co. 

Mr. G. О. McLaren has resigned his position with the British 
Westinghouse Electric and Manufacturing Co., Ltd., to join the 
tirm of Messrs. Stothert & Pitt, Ltd., of Bath. 


— SI 
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Consequent upon the death of Mr. O. Montgomery, which was 
announced in our pages on October 25th, the following altered 
arrangements have now been made in the ELECTRICAL REVIEW 
Advertisement Department:—Mr. OsBouNE PRARSTON, whose 
activities have chiefly been exercised in the provinces up to 
the present, will call upcn customers and friends in London and 
neighbourhood, and Mr. Н. Ровтев-Сох, who has just joined the 
Revrew staff, will deal with the ground formerly covered by Mr. 
Pearston. 


Obituary.—At the inquest concerning the death of Mr. - 


ANDREW WILKES, electrical engineer under the Auckland Electric 
Tramways Co., Ltd. (see ErEcTRICAL Review, November 29th) a 
verdict of suicide while mentally deranged was returned. Mr. 
Walklate, the general manager, in his evidence testified to the 
admirable manner in which Mr. Wilkes carried out his duties. 
Deceased was 26 years of age. The police were unable to find 
anything among deceased's effects that would throw any light on 
the tragedy. 


NEW OOMPANIES REGISTERED. 


London Electric Supply (Joint Committee), Ltd. (95,869). 
—This company was registered on November 29th, with a capital of £10,000 in 
£1 shares, to promote a Bill or Bills in Parliament (a) making further provisions 
for the supply of electrical energy in the County of London and in the surround- 
ing districts in Kent, Surrey, Middlesex and Essex ; (b) providing for the incor- 
poration of & Joint Committee. &nd deflning its constitution, powers and 
obligations; and (c) altering, modifying or revising the existing statutory pro- 
visions applicable to the companies or local authorities empowered to supply 
electrical energy within the said area, and conferring other powers on them, &c. 
The first subscribers (each with one share) are :—W. F. Fladgate, 60, St. Martin's 
Lane, W.C., chairman of Charing Cross, West End and City Electricity Co., 
Ltd.; J. Harrison Cripps, 16, Stratford Place, W., chairman of Metropolitan 
Electric Supply Co., Ltd.; R. Stewart Bain, 25a, Cockspur Street, S. W., 
managing director of London Electric Supply Corporation, Ltd.: F. Irving 
Courtenay, 19, Cadogan Gardens, S. W., chairman of Chelsea Electricity Supply 
Co., Ltd.: H. R. Beeton, Richmond Road, Earl's Court, S. W., chairman of 
Brompton and Kensington Electricity Supply Co., Ltd.; H. St. J. Winkworth, 
87, Tranquil Vale, Blackheath, S. E., chairman of South Metropolitan Electric 
Light and Power Co., Ltd.; J. B. Braithwaite, 1-2, Great Winchester Street, 
E. C., chairman of City of London Electric Lighting Co., Ltd. ; and R. P. Sellon, 
Moorgate Court, E.C., director County of London Electric Supply Co., Ltd. 
No initial public issue. The shares (except those issued to the subscribers) shall 
be held by the following companies :—'The Brompton and Kensington Elec- 
d Bupply Co., Ltd. ; the Charing Cross, West End and City Electricity 
Supply Co., Ltd.; the Chelsea Electricity Supply Co., Ltd.; the City of London 
Electric Lighting Co., Ltd.; the County of London Electric Supply Co., Ltd. ; 
the London Electric Supply Corporation, Ltd.; the Metropolitan Electric Supply 
Co., Ltd. ; and the South Metropolitan Electric Light and Power Co., Ltd.; or 
some of them, or such other companies as may become shareholders. The 
board of directors is to consist of one representative of each of the said com- 
panies. Remuneration аз fixed by the company. At board meetings each 
director shall have one vote for each share held by the company he represents. 
Votes at general meetings: one vote for each share. 


Denton Electrical Construction Co., Ltd. (95,884) —This 
company was registered on November 80th, with a capital of £1,000 in £1 
shares, to carry on the business of electricians, electrical and mechanical 
engineers, manufacturers of and dealers in dynamos, motors, engines and any 
apparatus used in connection with the generation, distribution, supply and 
accumulation of electricity, &c. The first subscribers (each with one share) 
are :—J. Hallsworth, 11, Ashton Road, Denton, jeweller; G. S. Aveyard, Park- 
field, Warwick Road, Romiley, engineer; Ann Hallsworth. 11, Ashton Road, 
Denton, telephone operator; . Hallsworth, 11, Ashton Road, Denton, 
engineer; Mrs. H. Aveyard, Parkfield, Warwick Road, Romiley; D. Oldham, 
85, Bennett Street, Newton, Hyde, accountant; and E. B. Russell, 1, Fennel 
Street, Manchester, chartered accountant. No initial public issue, Registered 
without articles of association. Registered office, 11, Ashton Road, Denton, 
near Manchester. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


South Metropolitan Electric Light and Power Co., Ltd. 
(47,875).—Issue on October 22nd of £18,500 44 per cent. debentures, part of series 
created by resolutions of July 3rd, 1900, and May 6th, 1904, to secure not more 
than the amount of the share capltal paid up for the time being, charged 
on the rire he undertaking and propery, prenent and future, including 
uncalled capital. The debentures are issued to the trustees for further 
securing debenture stock covered by trust deeds of August Srd, 1900, and June 
8rd, 1904. Trustees: H. R. Beeton, 18, Austin Friars, E.C., and W. R. Davies, 
10, Moorgate Street, E.C. Previously issued of same series: £287,968. 


Nairobi Electric Power and Lighting Co., Ltd. (87,228).— 
Four scrip certificates, for £2,000, £2,000, £1,000 and £200 rer ectively, all dated 
October 80th, 1907, have been registered. Property charged: The com any’s 
undertaking and Be gt ро! and future, excluding £1,500 deposited with 
the National Bank of India, capital uncalled on 16,000 shares to be subsequenti 
numbered, and a contract between the Crown agents for the Colonies an 
C. Hirtzee, exceptas the company may include the latter in the charge with the 
consent of H.M. Commissioner for the East Africa Protectorate or the said 
Crown agents on his behalf. No trustees. The scrip certificates are issued as 
interim security, to be afterwards exchanged for debentures. 


Lancashire Dynamo and Motor Co., Ltd. (61,447).—Issue 
on November 5th of £65,000 6 per cent. first mortgage debentures, part of series 
created by resolutions of March 4th and June 24th, 1907, to secure £75,000, has 
been fil Гторену ohi ed (by trust deed of March 4th, 1907, already 
registered): Land at ord Park, with works, plant, &o., thereon, and the 
company’s undertaking and general assets, except uncalled capital. Trustees: 


- 


E. F. Sheppard, 56, King Street, Manchester, and A. Tongue, 86, King Street, 


Manchester. No previous issue of same series, 


Britannia Electric Lamp Works (1905), Ltd. (86,967).— 
Particulars of £600 second debentures, created by resolution of October 18th, 1907, 
have been filed pursuant to Section 14 (4) of the Companies’ Act, 1900. Property 
charged: The company’s undertaking and property, present and future, except 
uncalled or unissued capital. No trustees. 


Isle of Wight Electric Light and Power Co., Ltd. (53,823). 
— An acknowledgment of indebtedness, dated October 28th, 1907, creating a 
further £25,000 debenture stock (making, with £75,000 already created, a total 
of £100,000 debenture stock, and being supplemental to a trust deed of October 
21st, 1903, covering £50,000, and an acknowledgment of indebtedness dated 
July 25th, 1905, covering £25,000, of auch stock) has been registered. Property 
charged: The company’s undertaking and property, present and future, 
including uncalled capital. Trustees: P. de M. Cavell, J.P., Red House, Slade 
End, Wallingford, Berks; and W. R. Davies, 10, Mocrgate Street, E.C. 


Edison & Swan United Electric Light Co., Ltd. (18,984).— 


This company's annual return was filed on November 6th, when 116,400 ** A 
and 23,564 5s. * B" shares had been taken up out of a посута сары of 
£883,071 in 150.000 ** A and 26.496 B" shares of £5 each and 23,504 B 
shares of 5s. each: 10s. per share has been called up on 89,261 A.“ and 
£44,630 10a. has been received; £844,733 10s. is considered as paid, being £5 per 
share on 17,139, £2 10s. per share on 89,261, and £8 per share on 10.000 A," and 
5s. per share on 23,564 бз. '' B." Mortgages and charges: £385,595. 


New Phonopore Telephone Co., Ltd. (44, 654).— This com- 

ny's annual return was filed on November 5th, when 5,537 ordinary and 1,000 
ounders’ sbares had been taken up out of a nominal capital of £10,000 in 1,000 
founders’ and 9,000 ordinary shares of £1 each; £1 per share has been called 
up on 5,211 ordinary and 5s. per share on 826 (issued at 10s. per share premium), 
and £5,268 158. has been received, leaving £28 10s. in arrears: £1,000 is con- 
sidered ag paid on 1,000 founders’ shares. Mortgages and charges: 42, 500. 

A list of allotments filed November 12th shows that 660 ordinary shares were 
allotted between October 16th and November 12th, 16s. (of which 108, is 
premium) heing paid or payable oneach. Itis not clear whether these inclade 
the 326 shares above referred to, the latter having been issued since the date of 
the 1906 return. 


Dewhurst/s Engineering Ca., Ltd. (73, 205).— This com- 
pany's annual return was filed on October 31st, when 2,000 preference 
and 1,007 ordinary shares had been: taken up out of a nominal capital 
of £10,000 in 2,000 preference and 8,000 ordinary shares of £1 each; £1 per 
share has been called up and £3,007 has been received. Mortgages and 
charges: £7,500. 


Nalder Bros. & Thompson, Ltd. (62,214).—This company’s 
annual return was filed on October 21st, when 8,256 preference and 11,195 
ordinary shares had been taken up out of a nominal capital of £22,500 in £1 
shares (10,000 preference and 12,500 ordinary). 21 per share has been called up 
on 8,256 preference and 1,125 ordinary, resulting in the receipt of £9,381. 
£10,000 is considered as paid on 10,000 ordinary. Mortgages and charges: Nil. 


Armstrong, Power & Co., Ltd. (Electrical engineers, 
London), (92,301).—A 10 per cent. debenture, dated October 30th, 1907, to 
secure £400, charged on the company's undertaking and property, including 
uncalled capital, has been registered. Holder: W. R. Peck, The Croft, Sutton, 


Surrey. 
Whittaker Bros, Ltd. (67,858).—This company's annual 


return was filed on October 17th, when 3,907 shares had been taken up out ofa 
nominal capital of £7,000 in 1,000 preference, 5,000 ** A ordinary and 1.000 B 
ordinary shares of £leach. £3,207 has been received and £700 is considered as 
paid. Mortgages and charges; Nil. 


Litholite, Ltd. (London) (93,441).—Particulars of £3,000 
debentures, created by resolution of November 4th, 1907, have been filed pur- 
suant to Sec. 14 (4) of the Companies’ Act, 1900. Property charged, the com- 
pany’s undertaking and assets, present and future. No trustees. 


Simms Manafacturing Co., Ltd. (magneto manufacturers, 
&c., Kilburn) (95,109).— £15,000 6 per cent. debentures, created November Ist, 
1907, charged on the company's undertaking and property, present and future, 
including uncalled capital, have been registered. No trustees. 


Pyrenees Electrical Society, Ltd. (94,225).—Particulars of 
E80, 00 debentures, created by resolution of November Ist. 1907, have been 
filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property charged, 
the company’s undertaking and assets, present and future. No trastees. 


Generators, Ltd. (81,816).—' This company’s annual return was 
filed on October 28th, when 1,807 shares had been taken up out of a nominal 
capital of £5,000 in £1 shares. £1 per share has been called up on 707, and 
108. per share on 100, resulting in the receipt of £767. 1,000 shares are con- 
sidered аз fully paid. Mortgages and charges: Nil. 


S. Bornett & Co., Ltd. (89,565).—This company's annual 
return was filed on October 23га, when 757 preference and 750 ordinary 
shares had been taken up out of a nominal capital of £2,000 in 1,000 prefer- 
ence and 1,000 ordinary shares of £1 each; £757 has been paid on the pre- 
ference EST 5150 is considered as paid on the ordinary. Mortgages and 
charges: Nil. 


North Wales Power and Traction Co., Ltd. (78,193).— 
Memoranda of satisfaction (a) to the extent of £70,000 of a security dated 
August 16th, 1906, covering £110,000, and other moneys, (b) to the extent of 
£70,000 of debenture stock covered bya trust deed of same date, securing 
den вро (9 in full of a charge dated October 16th, 1905, securing 290,000, 

ave been filed. 


Hove and Worthing Electric Tramways, Ltd. (80,239).— 
This company's annual return was filed on November 80th, when 9 shares had 
been taken up out of a nominal capital of £100,000 іп £5 shares. £45 has been 
received. Mortgages and charges: Nil. 


CITY NOTES. 


Isle of Thanet Electric Tramways and Lighting 
| Co., Ltd. | 


Tam ordinary general meeting of the shareholders of this company 
was held on Thursday of last week at Winchester House, Old 


Broad Street, Lord Arthur Butler, the chairman, presiding. 


In moving the adoption of the report (see ELECTRICAL REvIEW, 
November 29th, page 905), the CHAIRMAN said that the assets had 
been increased by £1,912, the cost of installing a gas generating 
plant of 10C-Kw. capacity, while additional cables and house con- 
nections for electric light extensions during the year had cost £452. 
Dealing with the revenue account, it would be seen that the traffic 
receipts had decreased by £336, and they might consider themselves 
very fortunate that they did not suffer а much greater loss under 
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this head, taking into consideration the very inclement weather 
experienced during the period of the year on which they counted 
for making their largest receipts, particularly during the months of 
July and August. September improved matters very considerably, 
but the loss of traffic at Thanet in a wet July and August could not 
be compensated even by a fine September. It was a matter of 
regret to the directors to find that notwithstanding the excellent 
iram service which was maintained throughout the busy season, the 
traffic receipts were practically stagnánt, and they were considering 
whether a small increase in fares during the busiest months would 
be desirable. While the trattic receipts were unsatisfactory, he was 
glad to say the sale of electricity showed a steady improvement, 
amounting to an increase of £700, or more than 20 per cent. advance 
upon the receipts of the previous year. The total connections at 
the close of the financial year were equal to 21,048 8-c.P. lamps, as 
against 18,640 in 1906, and 13,800 in 1905. Lighting revenue, 
under energetic minagement was always progressive, and in com- 
bination with traction business could be profitably carried on. 
They had considerable hopes from this source of revenue in future, 
but there was onc feature connected with it which required 
attention, viz., the necessity of providing an extension of the 
mains, and for additional plant at the generating station to meet 
the increased load. Expenditure under these two heads would 
have to be faced from time to time, but the investment was sure to 
be attended with substantial profits where the lighting business 
was capable of being developed. Turning to the expenditure 
under the head of general expenses, there was an increase of £147 
in traffic and general wages, which was accounted for by the increase 
in car-mileage, this being 756,201 miles in 1907, against 749,261 miles 
in 1906. The results of the power station operation had been very 
satisfactory, for although they sold electric current bringing in 
£700 more revenue than in 1906, and supplied electricity for 
7,000 more car-miles, the total cost of generation was a trifle less 
than in 1906. There had been a saving of over £600 in the rolling 
stock maintenance, but some £400 additional was spent for improv- 
ing and maintaining the machinery, which had helped them to keep 
down the cost at the generating station. The net results of the 
operations for the year left a balance at profit of £13,428, being an 
improvement of £479 on the previous year. After deducting the 
debenture interest, interest on loans, and the fee to the trustees for 
the debenture-holders, there remained a balance of £4,706 3s. 2d., 
and adding to this £376 17s. 1d. brought forward from last year, 
there was a sum amounting to £5,083 0s. 3d., with which they bad 
now to deal. There were, however, two serious items standing 
against this revenue account which had also to be dealt with, viz., 
a balance of £1,200 on the suspense account for the reconstraction 
of the bogie cars, which was affected six years ago, and £2,019 for 
the reconstruction of the tramways on the Madeira Road, which was 
carried out last year. The road on this hill had been originally 
constructed to meet the requirement of the local authority, who 
objected to any material cbange in the levels of the roadways, but 
after a serious accident the Board of Trade intervened, and with 
the consent of the local authority the present reconstracted line 
had been laid. After careful and anxious thought, the directors had 
come to the conclusion that it was in the best interests of the share- 
holders that these two items, viz , Madeira Road reconstruction, and 
car improvements, should not remain as a drag upon the future 
earnings of the company, and so they determined to get rid of these 
t vo suspense accounts, and thus clear the balance-sheet. This 
application of the profits involved the postponement of the pre- 
ference dividend, and might scem a drastic measure, but he felt 
sure that it would add to the stability of the company, improve its 
credit, and thereby assist them in placing some of their own 
debentures on better terms than they otberwise could, and hasten 
the date at which the full preference dividend could be paid again. 
Of the remaining balance they proposed to place £1,000 to reserve 
and carry forward £863 to the next account. They had been able 
to renew the third party insurance at a considerably reduced 
premium. They were paying for the current year only £1,400, 


against £1,830 last year, and if they got through next yer without 


any serious accident, they expected to cover this risk on still better 
terms. 

MR. WILLIAM M. Mugpny seconded the motion. 

Some discussion ensued, in which it was suggested by several 
shareholders that it would be a saving if the company acted as its 
own insurer. | N 

The CHAIRMAN, in reply, pointed out that the whole question of 
insurance was gone into very fully at the last meeting, but it was 
felt that it would be too risky a thing to undertake. 

The report was then adopted. 


The Provincial Tramways Co., Ltd. 


Tur 50th ordinary general meeting of the shareholders of this com- 
pany was held on Friday last at the осе, Moorgate Station Chambers, 
Mr. Andrew Beattie, J.P., D.L., in the chair. | 
The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL Review, November 29th, p. 906), said he was pleased 
tu say that in the whole history of the company they had never had 
a better year than the one covered by the present accounts. 
Although the earlier part of the year was wet and unfavourable for 
traffic they bad received profits from the local companies amount- 
ing to £38,048. That was highly satisfactory, being au increase of 
47,055, or nearly 22 percent. over the previous year, while, if they 
compared last year with 1905 when the receipts were £24,050, it 
showed an increase of £13,098 equal to about 29 per cent. Those 
large figures were rather surprising, cspecially in an old tramway 
like theirs, which was one of the oldest in the kingdom. They 


were going on surely and steadily. It was the opinion of some of 


their friends a year ago that they had reached the high water mark 


of their prosperity, but that would not seem to be the case, and 
this year since October 1st down to the present time, their receipts 
had shown an increase of £450 over the corresponding period iu 
1906. Those results had only been arrived at by close attentioa to 
the details of the working and good management. Last year the 
report stated that in order to discharge the liabilities upon capital 
account the directors had created £150,000 of first debentures to 
bear interest at 4} per cent. per annum. When they made that 
announcement they thought tbat the debentures could easily be 
issued at 44 per cent., but owing to the financial conditions which 
had existed they had found that imp ssible. They bad, therefore, 
cancelled the proposed issue, and had created £175,000 5 per cent. 
first debenture stock which it was proposed to issue at par. The 
issue was being under ritten, but arrangements had been made by 
which applications from the shareholders would be preferentially 
considered. The deb-ntures would be а first rate security. They 
would be a first charge upon the assets of the company both 
present and future, and the assets were nearly three times the 
amount they were going to borrow; while the earning powers were 
more than four times sufficient to pay the interest. The company 
was in a very healthy financial position. In addition to writing off 
large sums from time to time they were keeping the lines, &c., іп а 
thorough state of order, so that the reserve fund would be a real 
help when their leasescame to an end. The present dividend was 
equal to 4 per cent. per annum, and he had every hope that it would 
be maintained next year. | 
Mn. S. HERRN seconded the motion, and the report was adopted. 


Aron Electricity Meter, Ltd. 


TRE directors’ report for the year ended September 30th, 1907, 
shows, after providing for general charges and depreciation, a net 
profit of £20,052, making, with the balance carried forward from 
last year of £6,417, a total available profit of £26 469. Oat of this 
amount the directors distributed in April last a dividend of 3 per 
cent. on the preference sbares, ab:orbing £3,747, leaving £22,722 
to be disposed of. The directors recommend the peywent of a 
further dividend of 6 per cent. on the preference shares amounting 
to £7,494, and a transfer to a reserve towards goodwill and patents 
of £9,000, leaving to be carried forward £6,228. The directors are 
pleased to record a satisfactory progress of trade in all the com- 
pany’s branches. The factories continue to be fully employed, and 
have again been added to in order to cope with the iacreased 
business. For the greater convenience of the business of the com- 
pany, the directors propose in future to close the annual accounts 
on March 31st in each year, instead of September 30th, as hitherto. 
The next financial period will, therefore, be for six months only, 
ending March 31st, 1908. The question of outstanding dividends 
due to preference shareholders has again had the carefal con- 
sideration of the board, who hope to further reduce the arrears by 
a distribution after stocktaking on March 31st next, provided 
business continues as at present. | 


The Electromobile Co., Ltd. 


From a report that has been supplied to us, we leara that at the 
annual meeting of this company held at 7, Hertford Street, on 
November 29tn, the СнлівмаН (Mr Ernest Schenk) referred to ће 
prosperity of the company, in spite of generally adverse circum- 
stances in the shape of wide-spread financial depression, and thea 
dealt with the closing of the biring branch of the company in Paris. 
He said that whereas the London Hiring Co., in which the Electro- 
mobile Co. had a very large interest, had returned to its share- 
holders 50 per cent. in less than tbree years, the Paris business had 
only just paid its expenses. The reason for the success in London 
compared with Paris was not difficult to explain. While the cost 
of electricity had been reduced in London to 1d. a unit, it bad 
remained in Paris at 4d., and, whatever could occur in the future, 
it was, in the directors’ opinion, impossible so long as power re- 
mained at such a figure to run electric carriages profitably. The 
direct consequence of the difference in price was to increase the 
cost per mile by 2d. They were in- the fortunate position to-day 
of buying curreut in London at 1d. a unit, but they bad even a 
further reduction to look forward to when the power supply com- 
panies realised that in the electric vehicle they had an ideal con- 
sumer which would take power when they most wished to supply 
it, and which would consequently heip them to equalise their load 
throughout the entire day. They might look forward with con- 
fidence to even lower rates— rates at which it would pay to run 
vehicles in open competition with any form of public service 
vehicle. The accumulator car was from every point of view the 
ideal town car—for omnibuses, cabs and delivery vans. There was 
little doubt tbat if public opinion could speak, it would make 
itself heard in no uncer‘ain terms ав to its appreciation of a vehicle 
which was both noiseless and odourless. In regard to the company 8 
intention concerning electric cabs for London, Mr. Schenk said 
that their data and results over a period of years were now 
sufficiently conclusive to enable the electric power supply com- 
panies to realise what a valuable new field was open to them by 
the introduction of the electric public service vehicle on the streets 
of London, and he did not think he was anticipating very far in 
expressing the opinion that power would soon be available for this 
purpose ona large scale at id. a unit. When he told them thst 
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1 unit would propel a cab for 3 miles, and that the life of sucha 
cab was calculated to ba at least two or three times that of any of the 
present types of petrol machines, there could not be much doubt as 


to the success of the electric cab. In their opinion, the time was 


now ripe to place cabs on the street, and if the power companies 
could sapply power at zd. a unit, they kaew that they could operate 
the cabs at a profit and more than hold their own against any known 
form of competition. 


The Singapore Electrie Tramways, Ltd. 


THE meeting of this company was held on Tuesday at the offices, 
19, St. Swithin Lane, Sir Frank A. Swettenham, K.C.M.G., in the 
chair. 

In proposing the adoption of the report (see ELECTRICAL 
Review, November 29th, page 905), the CHAIRMAN said that 
although the company was incorporated in March, 1905, the five 
sections of the tramways at present in use were not passed by the 
authorities and certified for traffic until September of that year, 
except in the case of one section only, which was opened on July 
24th, 1905. "The report was the first that had been presented by 
the board direct, but they had bad the advantage of receiving con- 
siderable information in regard to the progress of the undertaking 
from the East India Construction Syndicate, in which most, if not 
all, of them were shareholders. The percentages only brought 
them down to December 31st, 1906, and the net result, which 
showed a loss of £7,623, could not be regarded as any indication 
of the future prospects of the company. It must be borne in mind 
that for some months after the opening of-the tramways, traffic 
receipts were exceedingly low ; that considerable expenditure, out, 
of proportion to revenue, was incurred in the early days in training 
the native staff, and tbat a large undertaking of this kind could 
not be expected, immediately it was set in operation, to be earning 
a profit on £75,000, and they thought it was satisfactory that the 
traffic receipts had already so increased that the payment of 
interest on the £350,000 debentures was well assured. The board 
had deemed it desirable to write off to depreciation £7,304, in 
respect of rails and accessories, underground feeders, car bodies and 
trucks. In consideriag the possibilities of the undertaking, they 
must remember tbat they had an important section of the tram- 
way still incomplete. That was known as No. 6, and would run 
from a point near the Tank Road station of the Singapore-Kranji 
Railway down to the mouth of the Singapore River. The com- 
pletion of the undertaking had been dclaycd from several causes. 
He was not able to say when the section would be opened, but they 
were puehing on with the work from its northern end down to the 
Dalhousie monument, about 200 yd. from the approach to a bridge 
that was proposed to be built, When they got to this point they 
would perforce have to wait until the bridge was ready to receive 
their rails, and they were told that the bridge should be completed 
by the end of 1908. As soon as the track was completed to the 
Dalhousie monument, they intended to put cars on the section, and 
considerable extra revenue was looked for from that portion of the 
system. "They had to bearin mind that they had a lively competitor 
in the ricksha service. There was evidence, however, to show that 
that traffic was not increasing, and no doubt it would gradually take 
the useful position of a feeder to their system. Recently they had 
been running the cars practically up to full strength. They were, 
therefore, shipping out six new cars this month, and had decided to 
add four others very shortly. They bad decided to reduce the fares 
to a uniform one of 3 cents, their former fares being too high. 
Under the Tramway Ordinance provision was made for the supply 
of energy to the municipality of Singapore for lighting and power. 
The rates fixed by the Ordinance provided that the company should 
supply energy to the municipality's mains at I8 cents per unit with a 
discount of 25 percent. off energy supplied for power. The munici- 
pality had the rignt to charge consumers 40 cents per unit. Betore, 
however, commencing the supply, they agreed with the municipality 
that if it reduced its charge to the public to 25 cents, they 
would reduce their charge to 12°50 cents, still allowing 25 per cent. 
discount in the case of energy supplied for power. Tne Ordinance 
provided for the municipality to take a minimum of 100,000 units 
per annum for lighting. As in their case, the demand fortramway 
accommodation had to be created, so in the case of the municipality 
the demand for electric current had grown slowly, and for some 
months the municipality did not take their minimum average. He 
was pleased, however, to report that the monthly progress was 
steady and consistent, and for some little time now the municipal 
demand had been in excess of the minimum, and they saw no reason 
why, when the people of Singapore realised the benefits to be 
derived from electric lighting, the municipal demand should not 
largely increase. With regard to the revenue and expenditure, he 
had taken out three periods—one of eight months and two of nine 
months—from July 24th, 1905, to April 30th, 1906 ; from May Ist, 
1906, to December 31st, and from January 1st, 1907, to August 31st. 
The figures worked out as follows :— 


1st 2nd 3rd 
Revenue "- hs £24,263 £34,590 £40,267 
Expenses ... a T 20,213 21,536 21,506 
Passengers T 3,331,579 7,595,254 8,969,297 
Ratio of expenses and 
revenue ... ve EN 83:31 % 62:25 9, 53:41 95 


These figures showed that the percentage of increase in the number 
of passengers carried was greater than the percentage of increase in 
receipts. which was attributable to the reduction in fares. It was 
gratifying to note that while the receipts for the second and third 
periods showed such satisfactory increases, the total expenses 


in each of these periods were very little higher than in the first 
period when the receipts were во low. The passengers carried per 
car-mile worked out at 3:06, 6°49, and 7°12 respectively. Here also 
there was a substantial increase. The earnings per car-mile in the 
three periods stood at 5:34d., 6:83d., and 7:48d., and it was satis- 
factory to note that tne expenses per car-mile had steadily gone 


down from 4:454. to 4:38d., and for the third period to 403d. The 


average fare per passenger for the first period (before reduction of 
fares) was 172d. During the last two periods it had stood at 1:03d. 
The average weekly receipts over the three periods were £580, £940 
and £1,117. As he had referred to the supply of energy to the 
municipality, he would give them the figures for the two periods 
from May to December of last year, and January to August 31st of 
this year; they showed 35,755 and 58,127 units respectively, or 
a monthly average of 4,469 for the first period and 7,303 for the 
second period; the last four months (May to August) being 9,305, 
9,127, 10,869 and 12,813. The last figure showed an excess ot 54 per 
cent. of units above the minimum. 

бів CHARLES PETRIE seconded the motion, which, after a short 
discussion, was adopted. 


Rubber Plantations Co., Ltd. 


AT the meeting of this company held in London last week, the 
chairman, Mr. К. Horrmann, made the following remarks con- 
cerning their rubber trees апа present rubber prices:—'' The 
number of rubber trees we are able to tap so far is only small, but 
nothing can stop these trees growing, and nothing will stop the 
larger returns coming in as the trees grow older and larger. The 
difference between the yield of a young tree and an old one is 
immense. The reason is that one is very chary of cutting a small 
tree too hard; you are liable to damage its future life. 
Therefore, one keeps one’s trees in good health by gentle tapping 
in the early stages. That gentle tapping is done with great care, 
because if we were to force our trees in the early stages, they 
might, and probably would, gib when they grew older. There- 
fore when the trees are older, I think we may look forward to very 
large profits. You will notice we planted 80,000 trees in 1906 
and 153,000 in 1907. These will take another five years before they 
are in bearing, and then our very large profit will commence. 
І still say very large profit, although some of you may be aware 
that the price of the raw article has fallen considerably during the 
last few months. This has been mainly caused by the financial 
troubles in America; but I am not going to put forward, as a great 
many do, that when once a fall takes place that fall is inevitably 
regained during the next few months. . . . Do not let us 
look forward to either an abnormal rise or an abnormal fall as 
regards rubber. Let us assume, for instance, that it may even go 
a little lower than the very l»w price at which it stands at the 
present moment. What, then, will be out position? The present 
price of plantation rubber is 3s. 3d. per pound. . . . Let us 
say we can only get 25. 6d. per pound profit. At the ridiculously 
low figure of 14 lb. per tree that yield would give us about 4s. per 
tree return. Therefore you may safely say that eventually, from 
what we have already pianted—without taking into account what 
we may still plant in the next year ortwo—upon the report we are 
to-day presenting to you, the very least that must come from the 
rubber we have во far pianted is £50,000 a year, when the trees 
have matured." ` 


Companies Struck Off the Register.—The following 
. have just been struck off the register, and are accordingly 
issolved :— 


Bridge Accumulator Syndicate, Ltd. 
Burnand Transformer Co., Ltd. 

Crown Electric Heating Syndicate, Ltd, 
Finchley Electric Light Co., Ltd. 
Folkestone District Electric Light and Power Co., Ltd. 
Medical Electro- Vibration Institute, Ltd. 
Paddington Electric Supply Co., Ltd. 
Paragon Gauge Glass Protector, Ltd. 
Rand Electric Syndicate, Ltd. 

Rapid Transit Co., Ltd. 

Thames Electric and Motor-Boats, Ltd. 
Vaughan, Brown & Co., Ltd. 


Prospectus.— 7ле County of London Electric Supply 
Co., Ltd.—This company is stated to have made an issue of 15,000 
£10 preference shares of 6 per cent., at par. 


France.—The report of La Société Industrielle des 
Telephones, of Paris, for the last financial year shows a profit of 
£71,128, as compared with £64,132 in the preceding 12 months. 


Richard Hornsby & Sons, Ltd.—In their report for 
the year ended September 30th the directors show a profit of 
£48,528, after writing off depreciation. After providing for debcn- 
ture interest and preference dividend, the directors recommend a 
dividend on 5,545 new shares at the rate of 61 percent. perannum 
and a dividend on ordinary shares at the rate of 6} per cent. per 
annum, Јева income-tax; £10,000 ів placed to reserve account, 
£2,500 is written off patents, and £1,660 is carried forward. 


Canadian General Electric Co.—This company has 
declared its usual quarterly dividend of 24 per cent., payable on 
January Ist. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


a CUERO Se 


Fort- Receipts for ; No. Route 
Locality. night | the of Totaltodate. | miles 
ended. fortnight. wks. open. 
£* | £ * o. 
Aberdeen Nov. 27 | 2,869 |+ 23 26 88,054 |— 1,506 | 14'4 | .. 
Ayr . „ 90 + 20 | 80 9,90 |— 158 8 ee 
Bath . „ 30 | 1,218 |— 181 | 48 37,62 — 1,733 18 | .. 
Belfast : „ 99 | 6,851|+ 143 35 129,203 i+ 8,158 8868 
Birkenhead. Dec. 1| 9,088 |+ 187 84 87,680 |— 84 | 18°62) .. 
Birmingham Corp. | Nov. 28 | 19,500 | .. | 34 | 202,578 .. 16646... 
Blackburn „ 981 — 17 352 | 89,991 |+ 2,618 1413 
Blackpool Corp. ..| » 28 668 T 17 46,826 — 1.816 1187 
„ -Fleetw'd. , 30 491 |+ 25 21 22,270 — 990 8:95, .. 
Bolton | Dea. 1 4,199 |+ 99 | 35 | 80,1802 |+ 4,848 | 26 |... 
Bournemout .. Nov. 27 2.533 + 15 34 62,007 |+ 1,085 | 21°5| 23 
Bradford .. „ 28 4, 114 — 88 31 | 160,167 |+ 3,129 54 1 
Brighton .. | Dec. 1 1, — 111,35 88,553 |— 3,017 9:5 | .. 
Bristol - .. | Nov. 29 | 10,127 |— 293 | . m 2% 98:6 , .. 
Brit. Elec. Trac. Co. 
Airdrie 8 vs э” 22 464 |+ 80 | 46 10,440 | + 82 8:65 | .. 
Barnsley .. eda 2 810 T 13 „, 7,806 |+ 1899 
Barrow  .. га 11 22 468 — 17 n 12,026 — 224 | 6°87! .. 
Cavehill 78 ee [1] 22 123 t 26 n 3,966 = 238 oe ee 
Devonport ee ot 22 825 oe 97 21.363 ber 256 8°85 Фе 
Gateshead .. п 2| 8,000 |+ 81 46,865 T 1,288 11:96 .. 
Gravesend |» 2 490 |+ 12) ,, 11,154 |— 5 6&b|.. 
Greenock.. .. „ 22 | 1,090 |+ 126 | „, 80,586 |-- 467 | 7:85 .. 
Hartlepool . . „ 22 495 |— 15 , 13,588 | — 636 672) .. 
Kidderminster .. n 22 189 i+ 123] os 6,598 — 92 va 
Leamington .. | » 22 311 7 185 „. 7,640 — 604 B |. 
Merthyr .. ..| 4. 22 1420/4 386 y 9,829 + 508 20) .. 
Metropolitan ee »9 22 8.882 72.726 [T] 217,444 + 56,207 22 ee 
Middleton - н 22 624 7 52 „ 16,508 |— 48 | Вб]. 
Mid.JointCom'tee| „ 22 | 11.544 |+ 994 , | 272,254 + 4,298 | se |o 
Oldham — Ashton 57 1.135 + 45 „ 98,195 |+ 1,208 | 9'18 | .. 
Peterborough .. | „ 93 2913 |+ 18 „, 5,982 |— 158 | P'Bl | .. 
Potteries .. .. „ 22 3918 |+ 185 „ 87,778 |+ 2,562 | 98 
Rothesay .. ХЕ n 22 s3|— 2|. 10,204 |- 557 |275| .. 
Southport. » 22 449 € 6 4, 13.998 i— 652 | ˙17 
8. Metropolitan.. | & 22; 1,410 8 us 97,465 is e. РР 
Swansea ..  ..| » 22| 1,6698 |+ 61) „ | 42992 |+ 3,121 | 66 | .. 
Tynemouth |» 2 299 — 2 „ 11,408 |— 767 | 8°96) .. 
eston-s-Mare .. | „ 20 631+ 6|,, 6,977 i— 375 B | ee 
tWorcester A „ 22 462 |+ 15 4 13,275. — 160 575 
Wrexham eg » 22 187 1+ TI ge 4794 j— 74 26 
Yorks. Wool. Dist. | „ 212 1.670 — 24 ., 48,461 1+ 852 17 
Miscellaneous „ 22 389 — 1 10.48 — 185 sa 
Burnley zi .. | „ 80 | 9,307 |+ 118 .. sis 2 T5| .. 
Burton-on-Trent .. | Dec. 1 477 |— 33 | 35 10,184 — 500 | 11 | 1% 
Bury .. ге .. Nov. 24 | 9,189 |+ 845 | 31 28,588 + 4,331 | 10:6 | .. 
Cardiff = .. „ 23 3.892 |+ 162 | 84 74,410 — 2,0°8 15°87! .. 
Carlisle sa .. „ 8 306 — 9 48 8,8997 |— 514989 ve 
Chatham and Dist. „ 28 1,201 — 46 48 84,506 |+ 1,270 18:6) 68 
Cork .. Ке $e 4, 29 785 |— 39 | 48 22,259 |— 814 | BBY] .. 
Croydon „ 29 25,472 — 59 35 50,440 — 2,008 | 1a 75 
Darlington T , 80 497 ＋ 18185 7,622 ,— 22 x 
Darwen |... „ 30 468 — 18 85 '090 |— 85 | 496 | .. 
Dorer. „ 28 820 — 53 34 8.191 = 1.095 476! . 
Dublin © .. „ 29 1 9,380 |+ 185... | 147,919 +30,858 154°25; 5'5 
Dundee .- „ 27 2,185 |+ 119 27 | 88,399 |+ 941] 18 |. 
Eust Ham .. „ 80) 1,428 + 61 | 35 82,914 1— 44 775 |... 
Exeter d .. „ 29] 207 — 49 35 11,268 |+ 571 | 4:76; 5 
Glasgow T » 80, 38,889 | + 192 251 | 461,548 | + 12,798 8975 5:5 
Hastings .. „ 28 | 1,89 НА E ae x "T sx 
{ Huddersfield „ 1i3| 1474|— 1) 84 55,011 |+ 2,638 | 28 | .. 
Hull .. s ..| „ 80| 5,062 |+ 487 | 85 86,858 |+ 4,684 | 18 | .. 
Ilkeston s a » 4 258 |+ 19 | 35 5.110 — 324, 85|.. 
Ipswich es „ 80 619 |— 29 35 14,656 |— 1,107 105 
Isle of Thanet „ 30 491 |-- 48 | 48 81,196 |— 250 11 E 
Kilmarnock Be » 90 289 — 2 | 27 4.68 — 107,435| .. 
Lan'kshire Trin Co. „ 2! 2,417 | + 697 | 48 57,781 |+16,250 16:82 8 28 
Lancashire United „ 27 2,270 |+ 243 48 59,791 4 18 859 89 | 1 
Leeds ee АР „ 23 | 12,342 1+ 377 | 34 924,711 |+ 9,482 (51:13 | 8 
Leicester .. | , 80! 4,195 |— 60) .. in СЯ КР ix 
Leith. e: oe | n»n 28 980 — 14 | 274 1 14,896 + 8 6 |.. 
Liverpool ‚| „ 93 | 20,981 |— 33 | 47 | 514,218 i+ 8,070 | 104 
IL. C. C. „ 16 | 80,287 | +5,437 33 | 1,041,692) 175,029 116'5 10 
London United .. | , 29 | 10,547 |+ 126 311,190 718.184 ee 
Lowestoft ..  ..| „ 80) 327 T 21| 9 1,605 |— 22 8:6. .. 
Manchester. .. „ 30 | 26,959 1+ 90 85 | 522,575 +85,816 | 86 | 1l 
Newcastle .. "| ^ 30 | 7882 — 163,35 | 144,14 |+ 519] .. | .. 
Newport  .. „ 23| 1,225 1+ 68 | 84 29,856 |+ 1,881 | 14°5| .. 
Northampton » 29 737 |+ 39345 15,891 |— 456 | 6:6 | .. 
Oldham Dec. 1| 8645 |+ 177 | 37 68,586 |+ 4,819 |98°75| .. 
Pontypridd .. .. | Nov. 80 649 |+ 225 | 35 9,432 |+ 3.512 5 1°76 
Portsmouth .. „ 380 2.962 7 21,35 72,187 — 1.599 14°65 | .. 
‘Preston . » 27 1,867 + 85 б ` ee ee 
Reading  .. „ 28| 1,118 |— 50 943 21,857 — 801 |18:25 | .. 
Rotherham .. „ 28 1.142 |+ 164 | u4 21,215 |4- 3,465 | 10 66 
Salford ‚> „ 25 8.916 |+ 139 | 84 160,868 |+ 4.405 | 88:9 | .. 
tSheffield „ U 5,847 1— 4 | 35 195 558 |+ 9,183 |85'75 | .. 
Southampton 55 » 27 1,850 |+ 121 | Sig | 39,410 |+ 1,740 | .. we 
Southend-on- Sea „ N 516 |+ 1,85 15,208 |— Bj.. M" 
Sunderland .. Dec. 1| 9,319 |— 221 | 35 49,280 |— 991 ne 
{Swindon Nov. 20 141 |— 4 А - Уз 44 | ce 
Tyneside . » 27 752 |— 25 | 48 99,146 |+ 921 | 8:87 .. 
Wallasey  .. „ 30 | 1,401 |— 85 35 80,001 |+ 705 |872| 2 
Walthamstow : „ 90 958 |+ 106 | 85 21,979 |+ 4519 
West Ham .. .. | „ 28 4,161 7 18 85 81,570 |+ 1, 461147 
Wolverhampton ..| 4. 27 | 1,645 10 31 82,833 |+ 232 |185 | .. 
Yorks. W. Riding.. | Dec. 12050 — 70 48 55,810 "m š 2 
Baker 8t.- Waterloo | Nov. 80 | 5,636 +1,610 | 22 54,066 |4-19,155 | 4:25 | 1 
Cen. London Rly... | • 80 11.881 —1,659 | 22 | 114.868 |—17,613 6|.. 
Char. +, Eus. Hamp.| . 30 | 5,780 22 22 57,715 е 7:75 | .. 
City & В. Lon. Rly. | Dec. 1 | 6.884 |+ 954 | 22 68 459 |+ 9,787 |78 | 1°05 
Dublin-Lucan Rly. | Nov. 29 117 | 16 | 22 8,028 |+ 266) "7 |... 
G.N. and City Rly. „ 30 | 8,699 |— 70 22 86,762 |— 787 | 86] .. 
G. N., P'dy. & Brmp. | « :0 | 9815 sx 22 92,795 is 9 |.. 
L'pool Overh'd Rly. | Dec. 1 2,721 |— 67 | 22 84,459 |+ 1,717 | 68 | 4'8 
Mersey Railway Nov. 30 | 3870 |+ 959 | 22 40,566 |+ 2,943 | 45 
Metropolitan Rly... | Dec. 1 | 31.063 |+ 165 | 22 | 390811 |+ 6,128 | 246 | .. 
Met. District Rly... | Nov. 30 | 17.141 |+ 802 | 22 | 169,533 — 29024 |o 
Anglo-Argentine .. | Dec. 2 36,803 1 9,769 | 48 | 803,887 |+76,192 | 48 | .. 
Auckland Nov. 8 10,674 |+ 946 | 448 | 114.568 | + 6,001 | 19:2; 58 
Brisbane .. .. | Nov. |18570 71,784 2s ss ae 
Brit. Columbia Rly. October 86,499 4 10,961 17; | 130,633 787.121 6:8 | 4:8 
Calcutta — .. .. | Nov. 80 | 6,638 |j— 51 са ie ze. РЕ 
Cape Electric T. Ld.] August 9,240 de vs "e T is a 
Geneya — .. .. October 8557 |+ 498 | .. vs ee «p 
£Kalgoorlie, М.А... » 3,963 wie 48 89,925 ee 20:5 | .. 
Madras .. | Nov. 30 1,060 |+ 149 | 48 25,208 |+ 4,166 1275 8 
&Lisbon tg .. | October | 7,970 we 3 Nn : е 
Perth (W. A.) .. | Nov. 29 | 4.707 |— 53 | 48 67,292 |— 2.067 (95:48, 92 
Buenos A. & Belgro. „„ 2 8,057 |+ 505 42 | 181,482 +10,055 | .. ES 


- 


+ One week only. 
$ One montb. 


* Compared with the corresponding period of 1906. 
] Includes horse, steam and other receipts. 


STOCKS AND SHARES. 


Tuesday Evening. 


— FrRANCIAL conditions in the United States continue to improve, and 


there is a prospect of early reduction in our Bank Rate on this side. 
Therefore, prices have picked up heart of grace—as well as some- 
thing more substantial in the way of improvement—and the year 
bids fair to wind up with subdued cheerfulness after all. Yet, in 
looking over the lists of quotations to-day, as compared with those 
of last December, the shrinkage is something dietresaing. 

This week it is the Home Railway market which stands out 
prominently, on account of the working agreement between the 
Great Northern and the Great Central encouraging hopes of further 
developments by other companies in the same direction. It has 
taken several years of adversity to bring the railway companies 
round to the view that common-sense is, after all, a rather necessary 
factor in management of their affairs, but better late than never. 
How the railways would have fared during the last half-decade hid 
trade been bad, it would require a Socialist to really appreciate. 

Central London Ordinary stock has risen 5 to 623, as а direct 
outcome of the public demand for Home Railway stocks, coupled, 
of course, with the hope that the company will do better now that 
the omnibus competition is to be somewhat mitigated. District 
Ordinary hardened to 9} ; Metropolitan Consolidated at 38 has been 
advanced. Other London railway stocks show little change. 

Traction issues are not very firm. British Electric Ordinary and 
Preference have gained } each, but the second Debenture stock 
slipped back a point. The South American varieties kept firm, 
while Calcutta Trams went 2s. 6d. lower. | 

Underground Electric profit-sharing notes went on falling until 
Messrs. Speyer Bros. announced that the firm would cash tbe 
coupon due this week. Upon this eleemosynary assistance, the 
price of the Notes recovered to 37, er the coupon of 23 per cent, 
What will be done next, it remaius for Messrs. Speyers to uafold, 
but а cut-and-dried scheme is said to be practically ready for 
placing in front of proprietors. | | 

Charing Cross Preferences have both spurted to 4, and the shares 
are being recommended by some brokers as good investments. At 
the round figure, which is £1 a share discount, the return upon the 
money works out to 58 per cent., and in more normal times there 
should be a rise in capital value. City of London Electric Lighting 
Preference are 10s. higher at 11}, and County of London have not 
altered upon the offer of new Preference shares at par to the present 
proprietors of the senior issue. Folkestone Blectrics are a little 
lower. Movements in the various Debenture stocks have been 
limited. 

Electric Coustruction Ordinary shares nearly doubled their price 
in rising to 4s. 44d. upon a ‘small speculative demand. Henley's 
Debenture stock has recovered part of the deducted interest, and 
Castner-Kellner shares, falling т; to 14 er dividend, are virtually 
unaltered, the distribution being 1s. 71d. per share. British 
Aluminium Preference and Funding certificates both gave way. 
There is an idea that the last issue of capital has not yet been 
comfortably placed. 

Telegraph stocks present a lively list of advances. All the 
various groups participate in the improvement, which is due to the 
cheerfuller outlook in the financial world. The Anglo-American 
stocks derived support from the strength of American Railroad 
shares, and the cessation of liquidation of weak accounts. More- 
over, an important improvement. is being made in the Stock 
Exchange, whereby the Anglo-American Telegraph and the Com- 
mercial Cable Companies are allowed to send their messages into 
the House itself. Everything should be ready for full working 
order early in the New Year. 

Eastern Telegraph stocks have risen appreciably upon investors’ 
demands, and Eastern Extension shares are also firmer. Eastern 
Telegraphs added substantially to their previous gain, and even 
Marconi shares, at 158., stand slightly higher. Rises in the Globe 
shares reflect the better feeling apparent in this department. 
Telephone descriptions are steady on the whole, although Oriental 
Preference eased off. National Telephone issues are better. 

“We are told that the public took 75 per cent. of the recent 
Mexican Light and Power Preference issue, bat we are loth to think 
go lightly of the public's power of discrimination. Мог do we 
suppose there will be an eager response to the appeal o£ the Electro- 
bus Company for more capital. 

In its list of railway traffic returns, Tuesday's Daily Mail gravely 
reported one from the “ City and Suburban.” May be the City and 
South Lon don Railway people smiled. 


* Unless otherwise stated, ali shares are fully paid. 


1 A period of nine montbs. | From Manchester Snare List. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
_ TELEGRAPH AND TELEPHONE COMPANIES. 
Би 7 I J$ er rhe л E PR Business done |; . | туул, 

Present NAME. or Dividends for the last Kc N n week ended ne Е Y eld" 
Tamne паге; four Joata; Nov. 3th. | Dec. 3rd. Dec. Brd, pall —| per cent. 

— 1908. | 1904. 1905. 1906. | — - |Righest|Lowest.| ^£ s. d. 
25,000 | Amazon Telegraph he в shares, Nos. 1 to 25,000 10 Nil] Nil il. 21— 5 | 21— 8} Е Nil 

149,600 Do. do. 5 96 Debs., Nos. 1 to 1 250 Red. | 100 Nil | Nil | 5 Ee 5 | 85 — 88 R5 — RR А 618 8 
660,660 Anglo-American Telegraph is ie as . | Stock | 61s. | 2 8196 | 349% | 54 — 57 55 — 58 553 55 41 613 7 

8,169,670 | Do. 955 do. 6 % Pref. .. | Stock | 6 % е 6 |69, | 96 — 98 981 —1001, 99! 962 My: 619 65 

8,189,670 | Do. j,do do. Deferred Stock | 2s. | Ni 24 13%, | 14 — H 142— 154 15 H&J + 11 9 6 
50,000 | Anglo-P rtuguese Tel., 5 % Mort. Deb. Stock Red. 100 - B 5 9 5% | 99 — 103 99" —10z 993 418 0 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 |та 8 % 8 |в | 62— 71 6j— 71 510 4 

991085 созо сарез Stlng. 500 year 4 % Deb, Bk. Red. Pr d 4 : 2 49% |4 % j -— i 83 — 7 84% 834 4 ү р 
16, u elegrap " ; 5% | 5 9 — 6 — P 

6,000 Do. 10% Pref. .. .. .. ..| 10 15 & hog% hog% 10 % | 15 — 16 ib = 16 6 6 0 

12,981 dU Telegraph, a 5 b 1 95 E Фф : 95 E % | B— d а= 8} P : 
3, о m. el. ee ^o . 84 — Oy 

80,000 do. 4 Debs. ет 50 90 98 —101 9e —101 T " "E 818 2 

60,7101 Direct Ü United States Cable dii 20 5 5 e ae 18 — 138 134 — 13g 137a 198 +è 615 9 

e RLAR m dx [de dE ee dae a |i ra 

4,000,000 rn Telegrap c toc 1% 17% —1! —13: * 

1/596, 76 De. 400 Mert. а Rea. / | stock ag 1075 mE a% 98 —101 984—1014 oo, | 99 | $% | 31810 
900,000 Eastern Ld Australasia, d China Tele. 8 m 1 4 | 797 ы ae 9 IM |12 124 + d ` iB H 
152,400 toc tock 4 % 4 4 = 99 — ip А 
л Mate Ake ша ыен на | атаса ei MES рва 
200, eg. auritius Sub.) 1 to 4 914% 14 — — 22 кА + 
dad ok АТАШАТ КУКЕ с | RT TEE tas 

, — 128 4— : 2 

150,000 | Great Northern Telegraph, of Copenhagen..  ..| 10 [15% 94 9 | 24% 20 % | 30) — 821 307 — 32) E Н 681 
38,900 ( Halifax and Bebe, within Nos. oi n | 100 | 44% | 44% | 44% | 49% | 99 101 99 —101 491 
17,000 | Indo-European Telegraph P 25  |10 % |18 % |18 % |18 % | 50 — 60 52 — 55 Y 6 5 0 

$41,380,400 | Mackay Companies Common .. ге $100 . 1 2 | 84% | 50 — 60 50 — 60 . 616 8 
$50,000,000 Do. do. 4% Cum. Pref. $100 .. 149% 4% 149% | 50 — 60 50 — 60 se 618 4 

256,127 Mabie Video e en Cae Led. o: : ba 2 Nil x js i, 14— te 13/14 + yy i Ru Я 
72,680 onte Video Telephone : 5 42— 1% ee 
86,492 Do. do. do. 5 % Pref. 1 5 5 % 5 4 5 96 = NL cs 500 

2,225,000 | National Tele hone, Pret. Stock 100 6 % 6 % 6 % 6 & | 100 —108 — 1067 10853 107 | 104% | + 610 7 

2,225,000 | Ро. Def. Stock 100 5 Фф 5%|5% 5 % | 103 —105 1041—1061 1054 | 103° rik | 43811 
15,000 | Do. do. 6 95 Cum. 1st. Pref. 10 |6 695 |6 95 | 6 9, | 104— 12h | 10—124 * е 416 0 
15,000 | Ро. do. 69% Cum. 2nd Pref. .. 10 5 4 6%]6%]|5%| 10—13 | 10—12 | Ps » 434 
250,000 | Ро. do. 6 % Non-cum. 8rd P., 1 to 250,000 5 [5 5 % 5 / 5 % | 54— 52 bà— 5j 54, 5 4 12 10 

1.659,55 Do. do. — du Ded. ouk Red. : 10 4275 ^g "V $ 4% о 19, 99111] 1004 10 1 318 10 

1, е | = 2— + 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully p paid . 1 5005 6376 | 156 | 7 1 if jac 1l} a . 5 12 0 
50,000 Do. do. do. eee um. 1 6 6 6 6 14— 1 1— lrk ws is — M 5 11 
100,000 Do. do. do. Red. Deb. Stock . 100 m: .. |4 9% 14 90 — 98 9) — E К ar 46 0 
100,000. e & N Tel., 4 9 uar. Debs., 1 tol 000 10 d % { Ф : г А & " 2700 0 100 а ae : 1 ] 

x uter's re $s | — — у 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. 100 wa .. | 44% ste 96 —101 9) —102 1004" 100} +1 4 8 3 
3,167 | Submarine Cables Trust . Cert. 6 6 6 6 124 —127 124 —127 M és 414 6 

3327 СЕ ERE 0 741 x2 ENSEM. 413 0 
4 um. Pre Ов, 5 5 á— 44— 

15,6098 West African Telegraph, Shares 10 4% i 4 9% | 4 & 10 — 10 10 — 10 816 3 

,008 | W. Coast of America, 1 to 80,000 & 58, 001 to 68,008 2 Nil il | Nil | 24 là— 14 là— 1 25/- 912 9 

150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 495|4 з 49% |4 i 97 —100 97 —100 НА 400 

oU | Des Telegraph, Md 5% Deb Stack Rel.. 100 1 1% 14 14% 4013 81101 e 
ео. е — к Ы . 

88,841 West India and Panama Telegraph .. vi 10 Nil NS No Nil j- P TR 9/6 8/9 Vs Nil 
84,568 Do. do. 6% Cum. 18 Pref. 10 7 %t E 5 % | 8 % — JI xd — 1 Tk Tes у» 10 18 4 
4,669 Do. do. 6% Cum. 2nd Pref. : 10 Nil il} Nil | Nil 62— 7 63— 7 "E + * Nil 
80,0001 Do. do. 5 % Debs., Nos. 1 to 1,800 100 Sue noe 5% | 99 —102 99 —102 WW s 418 0 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
н | 
970,000 {мше Акон Trams, Dr 260008 to 280,007} 5 .. |в%|в%|в% "u— 72 п 1 1% т 5 8 8 
А Ро. 6 % Cum. Prefs., 1 to 260,007 г 5 5 5 б ; ix 414 7 

259.500 Do. Permanent, 6 % Deb. Stock, 1888 | 100 65 @ eg бо 620 128 -m 12 191^ : Е 411 7 

89990 Babes & Wilen, i 40 890 е моу 1 74 20 g 2 4 2 pr mur 10g — eg 74/44 | 72/6 5 - 16 à 
,000 MQox, s 1 | — 1 s 

100,000 Do. do. 696 Cum. Pret., 1 to 100,000 .. 1 |6 $ 6 | 6 l— 15 1 14 i xi pt 8 16 10 
,000 | British Aluminium, Ord., 2,001 to 40,000 eu " 5 —. 7 7 & 7 2 — 4i 44— d$ 80/ 76/3 — i 715 7 
,000 Do. do. 7 % Cum. Pref. 6 Nil |7 & 1 1 45— 44— 6. "P M is 700 

90,000 Do. do. A" 69$ Cum. Pret. 5 Nil 6 6 6 44— 6 41— 44 sé — i 6 6 4 
20,000 Do. do. 4% Funding Certs. 5 49% |4 T 4 i 81— 4} - 26 414 1 

) ¶ꝶę . а Е те 
400,000 | British Columbia E. Rail Def. Ord. Stock .. .. | 100 6 6 % 6 % 6 % | 128 —183 193 —198 xd | 126 1243 410 8 
900,000 | Do. б Ф Pref. Ord. Stock E 100 |5% 15% 525 5 110 —114 104 —109 xd | 109} үз 479 
800,000 Do. 5 % Cum. Perp. Pref. Stock i 100 596515 5% | 5 29 —103 99 —103 ks 417 1 
938,000 Ро. 4 1st Mort. Debs., 1 to 6,250 . 40 43 44 т 4 98 —101 98 —101 “> 491 
220,000 Do. 4 Vancouver Power Debs., 1 to 2, 200 100 4$ 44 44% % |.100 —103 100 —103 si е5 sis 475 
133,801 | British Electric Traction К 10 6 69613 % il 1 13 15— 2 85/- 27/6 — 1 Nil 
161,487 Do. do. 6% Cum. Pref. .. 10 6 695167516 4 44 4i— 5 98/9 88/9 ae 12 0 0 

1,448, Do. do. 5 % Perp. Deb. Stock .. | Stock | 5 % 5 % |5 % | 5 92 — 9 92 — 95 94 931 e 5 5 8 
410,178 Do. do. 4 % 2n Deb. Stock Red. | 100 .. | 4496 | 4396 | 4$ 74 — 78 з — 77 —1 5 161. 
100, British Insulated and Helsby Cables НЕ 6 8 | 8 & 8 10 7 + - 7 7 210 
100,000 Do. do. 6 % Cum. Pref. m b 6 6 6 6 64 a 418 0 
500, Do. do. 43 96 1st Mort. Deb. Red.. 100 4 44% | 4 101 —104 101 —104 103 á 46 7 
212,000 Ваа Weattnphouse 6 % rae 130550 abe E 100 96 96 85 — 89 86 — 89 А ee 418 11 

ritis estinghouse e an : ; 

о | Do d 496 M $001 to * ej Н „ a 95 a e 58 6 js 1 

А o. o toc ..| 100 4 4 4 4 55 — — Es 

1.030900 tBrowett, Lindley & Co., Gd. " £1 Ni i na m its i 15: j s Nil 
50,000 || Do. до. 6% Cum. Pref. | £1 Nil | Nil] Nil| .. 14/6 to 1 14/6 to 15/6 922 Nil 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . 2 Nil | Nil | 24% | Nil 0— 3 9 — 3 Vs А Nil 

,000 | Do. dó. Non-cum. 6% Pref 2 6 & 6 16 Nil 2— 6 é vo а i Nil 

125, 0001] Ро. go: ie Perp. Deb. Stock .. | Stock | 4 44% | 4496 #2 88 — 86 83 — 86 s sd 255 6 12 4 

125,001 Ро. 9% Perp. 2nd Deb. Stock.. | Stock % | 4496 "s 65 — 68 65 — 68 sa M sid 68 7 

100,000 | Buenos Ayres a ‘Belgrano, 1 to 100,000 5 8951495183 8 18— 4 $3— 48 vi 8 410 
% ie d apse cana OM] $ [$222 sees) E | Сй | 415 
18,200 Do. do. 5% Deb. Stock .. 100 5 5 5 б 5 106 —115 105 —116 $5 is " 4 611 

190,000 Do. do. 5 % 2nd Deb. Stock 100 5 5 5 b 102 —105 102 —106 Е ага ae 415 8 

iae ciem Tean esi miel] E [5/55 ЕРЕ иа eg аа thai 

850,000 Do. % 18 Deb. Stock. | 100 d» 4% 44% | 44% | 100 —104 100 —104 Be 1 |46 1 
85,000 | Callender’s Cable Construction shares 5 12395 1 15 % [15 % 93— 104 94 — 10 - 933 - 76 4 
40,000 Do. do. 5% Cum. Pref. 5 |6 6 96 Ф 5 — bi 5 5 ra +2 1438 

800,000 Do. do. 4496 p Mort. Deb. Stock k Red. Stock | 44 44% E 4% | 105—107 wu А vx T 4 84 

491,223 | Саре Е Trams., 1 to 491, a „1 {10 5% il | Nil D. Nil 

450,000 Castner-Kellner Alkali, D to 450, 000 1 4 1 6 g b % 11— 1 i E xd 95/6 24/6 516 4 

"988 Do. do. Ф ist Mort. Deb. Stock | 100 | 44% | 44% | 44% | 44%, | 98 —102 1000 | .. 4 8 3 

911,568 | Central London Railway, rd. Stock . .. | Stock |4 4 4 4 67 — 60 e — 7 5 65 59 5 6 8 1 
544, 216 Do. do. 4% Pref. Stock Ps Stock | 4 4 4 4 83 — 85 83 — 85 544 a 414 2 
644,216 Do. do. Def. do. Stock | 4 4 4 4 40 — 48 41 — 44 3 910 6 

1,490,000 | City and South London Railway es m .. | Btock | 28 2% 14 2 48 — 45 48 — 45 441 483 414 5 


| 
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SHARE LIST OF ELECTRICAL COMPANTES.—(Ovntinued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


(Original 5 %—Red, to 44 & trom 81st Deo., 1905) 


Stock А Closing Closing Business done | Rise +) Present 
rant NAME, or Dividends forthe | Quotations | Quotations | week ended | от | Yield 
saue., Share. $ four y i Nov. 28th. Dec. 8rd Dec. 8rd, 1907. | Fall — | per cent. 
* 1908. | 1904. | 1906, | 1906. Highest|Lowest. \ £ s. а, 
85,000 Crompton 4 Со., Nos 1 овоо 5 rui 24% | 24% | 949% |56 96 81/8 e T 8 68 
e 0 Reg. . — 32 асе 5 10 
100,000; 900 of £100, snd 901 to 11,00 of 4% Rea ] | .* X & 635 % — 99 
960,000 | Dick, Kerr & Co., 1 to 960,000 .. ue " es 1 .. |10 10 10 : — i 755 
M Do: до. 4 % саш: те, 1 to 805,000 i» 6 A A a . : щ : 
ry . Q. eD. tock ee ee ee е 
60,000 | Dublin United Trams. (1996), 1 to 60,000 КУ 10 Hi 6 6 6 14 184 А es 4 811 
,981 Do. 6% Pref. between 1 and 60,000 10 6 % | 6 6 6 — 184 ^ Я 4708 
99,261 | Edison & Swan Utd., ^ А”' she., £9 pd., 1 to 99,961 5 | Nil y 4 Р 1— ы . ; 1t 15 0 
17,189 Do. б A” shares, 001—017,139 .. 5 | Nil 4 4 1— 9 m ie 8629 
819,475 Do. 4 % Deb. Stock Read. | 100 | 4 4 4 4 79 — 82 2 : : 411 7 
72,920 Do. 5% 9nd Deb. Stock Prov. Certs. all pd. | 100 b 5 Б 55 87 — 90 РА 2 EA 511 1 
112,100 | Eleotrio Contruction, 1 to 112,100 .. "m Be 2 4 ii| Nil | Nil jm % m : — $h Nil 
81,890 Do. do. 70% Cum. Pref., 1 to 31,890.. 2 7 179 7 Nil 1 š : T Nil 
96,000 | General Electric Co. (1900), 5 % Cum. Pref. AK 10 4 5% |6 6 8 — % m 3 x 617 8 
900,000 Do. do 4% Mort Deb... .. | Stock | 4 4 4 4 89 — 92 А é 41911 
78,000 | Gt. N. & City Rail. Pref. Ord. “А ' 4%, 1 to 78,000 10 8 4 4 4 1— af Я T 19 10 0 
89.400 Greenwood & Batley, 7 % Cum. Pref. T ә 10 1 1 1 1 101— 1 610 8 
80. Do. do. 5 % Mort. Debs. ©» а 100 5 5 5 Б 102 —108 417 1 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. s 5 |15 15 15% [15 104— 11 104— 114 ee Р 6 10 0 
200,000 Do. do. Pref. > T 6 4 5 — 5 — 53 817 8 
150,000 Do. do. 4 Mort. Deb. Stock | Stock 4 1 107 104 —106 xd | 104 ; ai 489 
50,000 | India-Rubber, Gutta-percha elegraph Works.. 10 1 5 1 10 14 1 141— 1 15 6 11 2 
87,500 Liverpool Overhead Railway, Ord. ..  ..  ..| 10 1 14% | Nil N H— 13 10 1 i : End Nil 
10,000 |+ Do. do. Pref., fully paid. 10 | 6 5 5 6 7à— 8 8 — M : 517 8 
600,070 | London United Trams. (1901), 1 to 50,007 .. a 10 89516 8 8 d et de 3 4 811 
899,930 | Ро. do. 60,008 to 100,000 .. ..| 10 8648 8 6 6 2: a 4 811 
125,000 Do. do. 5 &% Cum. Pref., 1 to 125,000 10 6 5 5 5 1 & 14— 77 R Sx 6 18 
1,881,000 | Ро. do. 4% 1st Mort. Deb. Stock .. | 100 44 4% 4K 4 82 — 86 81 — 86 вй | .. | —aà | 418 0 
814,016 | Metropolitan Electrio Trams., Defd... > d 1 Nil |N N N Йй Ы 1/8 vs Nil 
500,000 Do. do. 5 &% Cum. Pref. .. 1 5 |5 5 5 — — 17/- 16/3 ; 5 6 8 
850,000 Do. do. 44 % Deb. Stock Red. | 100 .. | 4% | 4436 | 4 — 96 — 96 a : ш 413 9 
245,500 | Potteries E. Tre. .. = s SA M 2 1 d 5 4 4 ju "n jm P M i 723 
945,500 Do. 5 % Cum. Pref. к s 22 1 6 5 5 б Эр А Ve 6 18 4 
945,000 Do. % Deb. Stock  .. - .. | 100 4 44 43 4$ 98 — 96 xd | 98 — 96 is РЕ s 4 18 9 
87,850 Telegraph Construction and Maintenance .. E 19 (20 15 15 18 әт oat 98 — 80 28. 4 + 4 5 18 0 
160,000 a 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 4 4 4 4 1 100 —108 - x + 4 817 8 
500 200 Undergd. E. R., Lon., 5 % Profit Shar. S. Nts. .. " .. 16 Б б 84 — 88 85 — 89 xd 35 vs m 18 3 2 
‚666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 5 |8 üj .. of H 3— i M : vs Nil 
66,666 Do. 696 C.P., 80,001 to 80,000 & 125,001 to 141,666 5 6 Nil] Nil 8 — me Nil 
946,574 Do. 4 o6 1st Ort. Deb. Stock ee ee eo 100 4 4 96 4 96 4 96 4 т 79 72 — 75 xd эө ee 6 1 8 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 T 5 b 4$— 83 1à— 53 kc m m 674 
70,000 Do. do. 44 96 1st. deb. stock .. | 100 4 ? 4 96 — 98 96 — 98 vs is s 4 11 10 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 |10 10 10 7— 8 1— 8 A vs 29 6 5 0 
10,202 Do. do. 7% Cum. Pref. 5 1 1 1 7— 8 7 — 8 ae Ир ss 4 7 6 
886,876 | Central Electrio Supply 4 % Guar. Deb. Stock 100 4 4 4 101 96 — 99 101$ 97 —14 4 010 
80,000 | Charing Cross and Strand Electricity Supply EN b 8 8 b ^ 4 80/- x nie 5 210 
80,000 i do. do. um. Pref. Б 4 4 4 — 4 80/- dà + { 5 5 11 
80,000 Do, City Undertaking ” 44 95 Cum. Prf. 5 81— 44 — * " + 6 511 
427,400 Do. do. 4% Deb. Stock ` .. | 100 4 4% | 4 96 — 99 96 — 99 T e А 400 
49,486 | Chelsea Electricity Supply, Ord. 2 is 2 6 do 6 & 6 By— 4i 8)— Q 15/- T T 5 611 
17⁵, 000 Do. do. 96 Deb. Stock Red. .. Stock % | 44 4$ 102 —105⁵ 102 —106 104 1084 " 459 
70,596 | City of Londo Elec, Lighting, Ord. 40,001—110,596 10 59516 6 d- 1 9 — 1% 10} 10 БЫ 5 17 1 
40;000 Do. 6 % Cum. Pref., 1 to 40,000 .. .. 10 6% 6% | 6 10}— 11 10j— 11 11¹ ; +4 |62 
400,000! Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. a 5 5 5% 122 —125 122 —125 we à Я 414 
800,000 Do. 43% 2nd. Db. Stk., Prov. Crts., ali pd.“ 100 43% | 44% | 44% 95 — 98 95 — 98 96 | . 4 11 10 
,000 | County of Durham Electrical Power, Ord. .. Se 5 4 £8 70| 4 % 8 4 4 ou s 414 1 
60,000 Do. do. do. 5% Pref. .. 5 |6 5 6 X 4d— 4 48— M 35 ёз 527 
40,000 Connect London Electric Lighting, . 1—40,000 10 4 43 5 96 64— 7 7 a des © 618 4 
40,000 Я до. 6 96 Pref., 40,001—60,000 10 6 6 6 % 10— 1 10 — 1 1 10} ж 611 8 
400, 000 Do. do. hi ф Deb. Stock M е Hi 4 444 105 —108 106 —109 m e +1 421 
400,000 Do. do. 4 9nd. Deb. Stock ee Stock 8 % y D 95 — 98 95 Cx 98 954 ee ee 4 11 10 
80,000 | Edmundson's Electric Corporation; Ord. Shares .. б 1 1 4% і 1— i E is - 11 0 0 
80, 000 Do. do. % Cum. Pref. .. М, Б 6 6 6 % 1— 1 1 — 14 22/6 m Pd 811 5 
850,000 Do. do. 44 % 1st Mort. Deb. Stk. | 100 Hi Hi 94 76 — 81 16 — 81 ae a fe 611 1 
10,000 | Folkestone, 1 to 10,000 .. e m ss E 6 6 * 4 5 m 5 sn me — à 610 0 
10,000 0 Cum. Pref., 1 to 10,000 5 oe ee 5 "b 4 b E 58 oe ee ee 4 18 0 
90,000 Do. % Ist Deb. 100 B 44% 96 — 99 96 — 99 ae Е ° е 4 10 11 
000 Hove 1 to 18, oe oe os ee ee 5 X 9% 64— 1 3 ee ae ee 6 8 7 
,000 | Kensington and Knightsbridge Electric Ord. — .. | 5 | 18% |12 J 10 4 8— 9 8 — i | e 6111 
90,000 ро. do. do. 4% Deben. Stk. Stock | 4 49% 14% 95 — 98 96 — 98 - ; si 418 
111,000 | London Electric Supply Corporatian, Limited, Ord. 8 il|8%/|4% 3 — ni a 13 $i ў M 6 16 3 
70,000 Do. do. о. . 6 % Pref. .. b 6 6 6 % 8 4 43 m x M 7 1 2 
250.000 А Do ids nios. 1% Ast моге ore Red. pick 4 15 * ie * 89 — y? 89 — з 2 v : + 9 
etropo eetric Supp to T * * ; Y 19 3 
76,131 Do. 4) % Cum. Pret. 1—T1,106 `. b & | 44% it 5 d- b m . 410 0 
990,0001 ; 1st Mort. Deben. Stock a АГ * * 102 —106 102 —106 ВИ ём 4 41 
250,000: Do. Mort. Deben. Stock Redem. | Stock * * 86 — 91 86 — 89 А ia 8 16 11 
260,000 | Midland Electric ration, 44 % lst Mort. Deb. | 100 459, % 954— 96 — 99 i +4 4 10 11 
87,600 | Newcastle-on-Tyne, 1 to 87,500.. NS - à 5 8 8 18 & 61— 6 62— 8602 & А ae 618 6 
87 Do. 5 M Pref., 1 to 87,500 .. 5 5 5 5 9€ 5 — 6 — ae 6 €" 4 1011 
10 Notting Hill Electric Lighting .. AR es 10 6 7% | 14% 104— 11 104— 11 Д 25 P 610 5 
90,000 | Oxford, 1 to 96 and 407 to 20,810 ; 5 64 17% 17% 53— 6 6 i 2x EA 616 8 
60,000 Do. 496 Deb. Stock. Я 23 К 100 4 4% |49 96 — 97 95 — 97 " . E^ 4136 
40,000 | Bt. James’ and Pall Mall Electrlo Light, Ога. .. | 5 43% 143% [14% Tj— 8i Ti— 8i йк i ri 618 
20,000 о. до. 79% Pref. 20,081 to 40,080 6 7 7 y. 1 X 6 — 1 6 — 7 ee ee ee 6 0 0 
150,0001 Do. do. 84 Y Deb. Stock Red. .. | 100 84 84% | 8 96 86 — 91 86 — 91 А bs ia 8 16 11 
19,000 | Smithfield Markets Electric Supply, Ord. .. i 5 4 4% |4 9 1— · 14 à— 14 А ds i Nil 
rage Do. do. do. 4% Deb. Stock | Btock | 4 4% 14% 71 — 75 71 — 76 4 a +4 5 5 8 
65, South London Electricity Supply. Oord. 5 |8 49% |4 9 2— 2 2— А bs ae 600 
000 Bouth Met. Elec. Lt. & ower, [E ee ec 1 N Nil 2% — ee ee ee 8 6 8 
117,968 , do. 1% Pref. .. ds 1 17 7 1% — 1 2— 1 23/9 oP és 61111 
,000 Do. о. 43 % 19% Deb. Stk. 100 4$ 43 435 б —1 —102 ee oe oe 4 8 8 
80,000 | Urban Electric Supply, Ord. .. .. .. .. Б |5 Б b & 1 1 га is . 11 10 6 
6C,000 Do. do. 596 Cum. Pret. T s b 6 5 5 % 1 1 x ae ee 8 13 11 
900,000 Do. do. 43 % lst Mort. Db. Stk. Red. | 100 is 4% 92 — 96 99 — 96 è T vd 4 14 
110,000 | Westminster Electric Supply, Ord. .. a 5 re 14 18 «€ 8— 9 8-— 9 An 613 4 
81.979 Do о. 4 % Cum. Pref. А 5 5 5 59$ 4d— 53 4j— 53 96/13 ond "a 4710 


* Unless otherwise stated, all shares are fully paid. 


t Quotations on Liverpool Stock Exchange. 


Bank rate of Discount 7 per oent.. November 7th. 1007. 
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METAL MAREET. 
Fluctuations in November. 
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NEW ELECTRICAL SCHEMES ТО СОМЕ 
BEFORE PARLIAMENT. . 


THE following is a liat, arranged in our usual annuel form, 
of the electric lighting, power, and tramway projects that are, 
according to present intentions, to be considered by Parlia- 
mentary Committees during the next session :— 

I—Electric Lighting and Power Proposals, - 
Barten-upon-Irwell.—Application by the R.D. Council for 


amendment of 1906 order; extension of time and powers as to 
transfer to Lancashire Electric Power Co. 


| Bath.—Application by R.D. Council for amendment of 1904 order; 


extension of time and provisions for transfer. | 

Bridgend.—Order to U.D.C. extending and amending provisions 
of 1893 order; powers concerning supply to consumers having 
separate supply. 

Caldy Manor.—Power to Caldy Manor Estate, Ltd., to supply 

electricity. i | | , 

Draycott Gas Co.—Power to apply for provisional order to supply 
electrical energy. 

Finchley U.D.C.—Extension of area to include portions of Friern 
Barnet; supply of energy in bulk outside the district and for 
traction purposes. | 

Fleetwood.—Provisional order for Broadstone, Ltd. р 

Fleetwood.—Supply powers to U.D.C.; revocation of 1890 order ; 
annulment of transfer to Fleetwood and District E.L. and P. 
Syndicate. S E 

Great Eastern Railway (General Powers).—Power to supply 
from Parkeston or elsewhere and charge for electricity ; 
agreements with and powers to local authorities, companies 
and others. i 

F order to George Balfour to supply within rural 

istrict. | 

Heswall.—Powers to Wirral R.D.C. to supply within towhship of 
Heswall-with-Oldfield. | | 

Keighley Corporation.—Various powers concerning electrical 
department, including supply in’ ulk, or for tramways or rail- 
ways outside the borough. ' QUEE | 

Leicester Corporation.— Supply of electricity for power purposes 

from tramway station; also various further provisions concérn- 
ing electric supply to consumers. BN 

Llandaff and Dinas Powis R. D. Council. Extension of time 
under, and amendment of, 1901 order. D 

Llansamlet.—Powers to Swansea R.D.C. to supply electricity in 
this parish. Zu MENSEM A NC 

Lowestoft Corporation.—Amendment of 1898 order and 
inclusion of Oulton Broad Urban District. Agreements 
between Lowestoft Corporation and Oulton Broad U.D.C. 

L gton Electric Light and Power Co., Ltd.— Extensions. 

lesfleld.— Extension of time to Corporation under 1901 
E. L. Order. AME OM 

Oulton Broad.—Próv. order for U. D. C.. 

Fortsmouth Corporation. Provisions as to thé supply of energy 
to consumers having separate supply. ^. © 

Ravensthorpe.— Powers to U. D. O. concerning electricity supply 
in bulk, transfer of undertaking, supply of electric fittings, and 
80 on. D d Ее 

Southampton Corporation.—Provisions as to supply to con- 
sumers having separate supply; power to refuse supply in 
certain cases. | | 

South Wales Electrical Power Distribution Co.—Powers as to 
sale of generating stations, and as to agreements with the 
Treforest Electrical Consumers Oo., Ltd., and others. Repeal 
of 1903 Carmarthenshire Power Aot, and other provisions. 

Southwell District Gas Co.—Power to apply for prov. order for 
electricity supply. — Р 

Sowerby Bridge.—Application-by R. D. C. for amendment of 1900 
Order. Extension of time, provisions as to transfer, and other 
matters. | | 


Tewkesbury Corporation.—Amendment.of 1905 Order, and pro- 


visions with respect to transfer of powers. | 
Thornhill.—Powers to U. D. C. ded uu No а 5 
Warmley.—Amendment of Council’s 1903 E.L. Order. Extension 
of time. Transfer powers (Kingswood Electric Supply Co.). 
Woking.—Powers to the Woking Electric Supply Oo., Ltd., in 
Staines, Laleham and Littleton, and various parishes in 
Middlesex and Surrey. 


London Power Proposals. 


London and District Electricity Supply.—Company to be 
formed to generate and supply electricity in Administrative 
County of London, and portions of Middlesex, Essex, Kent, 
and Surrey. _ at PM 

London Electrie Supply Companies and Others.—Joint Com- 
mittee of London Electrical Supply Companies with powers 
for addition of D.C. C. and other authorities’ representatives. 
(See ErLBOTRICAL Revinw, November 244, р. =, 

London (Westminster and Kensington) electric Supply 

mpanies.—Agréemente between Westminster, Kensington 
and Knightsbridge, Notting Hill, St. James’, and Central 
Electric Supply Companies as:to balk supply. Amendment 
or repeal of certain: provisions їв Acts of 1882 and 1888, 
exemption from Building Acta,’ relief from“ gt for 
nuisance, and other powers. | 
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II—Electric Tramway and Railway Proposals. 


Birkenhead Corporation.— Additional tramway powers. 

Blackburn Corporation.—New tramways and incidental works. 
Powers concerning supply to premises having separate supply. 

Blackburn, Whalley and Padiham.—Powers to B.W. and P. 
Light Railways Co. for revival of powers granted by 1901 
order. 

Bolton Corporation.— Various tramway provisions. | 

Bristol. —Extension of time for construction by Bristol Tramways 
and Carriege Co., Ltd., of tramways authorised by 1904 Act. 

Burnley Corporation.—New tramway powers. Provisions as to 
supply in bulk to other autborities, and various electrical 
supply matters. 

Croydon and Nouthern District Tramways.—New company to 
construct tramways in Beddington, Coulsdon and Warlingham. 

Doncaster Corporation.—Certain new tramways. 

Erith.— Various tramway powers for ће U.D. Council. 

Great Northern, Piccadilly and Brompton Railway.— Repeal 
of sections of previous Acte, cancellation of certain ‘agreements, 
conversion of share capital, and numerous other powers. 

Highgate Hill.— Tower to H.H. Tramways, Ltd., to work 
electrically. | 

Kingston-upon-Hull Corporation. — Construction of new 
tram ways. 

Leeds Corporation. Tramways in urban districts of Horsfortb, 
Rawdon, Yeadon and Guiseley. Transfer of tramways іп 
Padsey. 

Liverpool Corporation.—Tramway extensions in the city. 

uiver poai Corporation.—New tramway in Litherland urban 

istrict. 

Llandudno Pier Co., Ltd.—A line of tramway to run along the 
widened pier; power to generate and supply electricity. 

Macclesfield and District f'ramways.—Abandonment of under- 
taking and dissolution of company. 

Manchester Corporation.—New Tramways in Moss Side and 
Withington townships. 


Metropolitan District Railway Co.—Financial and other inci- 


dental powers. 

Metropolitan Electrie Tramways, Ltd. New tramway іп 
Paddington; revival of powers and extension of time under 
Harrow Road and Paddington Tramways Act, 1904, and Metro- 
politan Electric Tramways Act, 1905. 

Morecambe Corporation.—Acquisition and electrification of 
tramways of Morecambe Tramways Co. 

North-East London Railway Co.—Extension of time within 
which capital is to be subscribed. i 
Nottinghamshire and Derbyshire Tramways Co.— Extension 

of time under 1903 and 1906 Acts. 

Potteries and North Staffordshire (Amendment). Potteries 
Electric Traction Co., and North Staffordshire Tramways Co., 
Ltd. Alteration of tramways, &c. 

Rochdale Corporation.—New tramways; also powers as to supply 
of electricity outside borough. | 

Stockport Corporation.—New tramroad in Hayfield. 

Southend and Colchester.—Light railways; powers to S. and C. 
Light Railways Co. 

Wolverhampton Corporation.—Additional tramway powers, also 
power to lay electric mains in private strects. 

London County council (Tramways and Improvements).— 
New tramways in the county, also sundry incidental provisions. 
Agreements with Metropolitan Electric Tramways, Ltd., as to 
use and purchase of tramways of that company. 

London United Tramways, 174. —New tramways in Middlesex 
and Surrey. 

West London, Barnes and Richmond Tramways.— Company 
to construct tramways in Hammersmith, Wandsworth, Rich- 
mond and Barnes. 


General. 


Commissioners of Works,—Powers to enter into agreements with 
the Councilof the Institution of Civil Engineers as to the 
re-erection of the building of that Institution on a site to be 
provided by the Commissioners. 

East Metropolitan Power Gas Supply.—Power to British 
Coalite Co., Ltd., to supply power gas for power, heating, &c., 
in West and East Ham, Barking Town and North Woolwich. 

King's College (London).— Transfer of certain departments to 
University of London. 

London Motor Roadways Approach.— Construction of roadways 
for motor vehicles, alterations of levels of roads and streets in 
London, Middlesex and Bucks, power to Metropolitan Electric 
Supply Co. and others to supply energy. 


What New York Spends.—Comptroller Metz, of. New 
York City, recently stated that: The city budget is enormous. 
Each month $1,000,000 is paid out in cash for salaries, and the 
salaries altogether, for the whole year, come to $71,000,000. The 
city spends annually $400,000,000—that is, more than London, 
Paris, and Berlin all put together. This means that we are doing 
in one year what they did in centuries The city is growing 
tremendously, and we are rebuilding it from end to cud. At 
present, 850,000,000 is pledged to the city for parks and bridges, 
which we must have.” He might have added that the city cannot 
show one well-paved street, and that its municipal supply of 
drinking water is vile. The only public services at all well run 
are those under private or corporate management.—Electrical 
World, 


THE USE OF THE DUDDELL 
ARC FOR INDUCTANCE AND CAPACITY 
MEASUREMENTS. 


THE scope of the telephone bridge in combination with a high 
frequency generator for measuring small inductances and capacities 
is limited partly by the comparative insensitiveness of the ear, and 
partly by the difficulty of attaining the very high frequencies 
necessary for accentuating the capacity and inductance effects 
relatively to the ordinary resistance effect. 

In a recent number of the Elrktrotechnische Zeitschrift Herr 
Heinke describes a number of methods of employing the pure 
high-frequency alternating currents, obtainable from the Duddell 
arc, for such measurements, either with the telephone bridge or, 
more simply, by the use of ordinary hot-wire or electrostatic 
instruments, | 

The arc he employs is a small 3-ampere shunt lamp, fitted with 
solid carbons (a 9-mm. one above and а 6-mm. one below) and run 
off a battery of €5 volts through a regulating resistance and a 
choking coil. If desired, the lamp can be run equally well off 
110 volts by employing a little more resistance. The operation of 
the lamp offers no ditficulties, especially as it is generally working 
below its normal current, viz., at from one to two amperes. The 
high-frequency alternations are set up in a circuit connected asa 
shunt to the arc and containing a small paper condenser of about 
one microfarad and a small amount of self-induction, which is 
vatied according to the frequency desired. Thus, if the self- 
induction is only that of the condenser leads, a current of five or 
six amperes will flow in the shunt circuit, with a frequency of from 
30,000 to 50,000, whilst if the capacity is reduced to 01 microfarad, 
the frequency can be raised to as much as 150,000. If the self- 
induction is increased, the current and the frequency fall. If the 
damping is negligible, the frequency is given by— 


whilst if an appreciable loss takes place, such that the equivalent 
watts lost 


(current)? the frequency is— 


resistance В = 


VEG) 
2 1 L X O 217% 


When L had been increased to about 80 millihenries the practical 
limit of satisfactory working was found to have been reached. The 
current was then under one ampere, and the frequency about 500. 

By means of special arrangements greater variations of frequency 
can be attained, but the above range provides all that is necessary 
for test purposes, 

Fig. 1 shows the connections of the arc for comparing two 
inductances г, and L, by means of the telephone bridge. This 
arrangement greatly increased the range and sensitiveness of the 
bridge as compared with the results attained with the ordinary 


high-frequency generators, but the telephone receiver proved 
rather troublesome, due to earth leakage through the operator. 
Partly in order to avoid this, and partly to meet tne preference for. 
direct-reading instruments, the connections shown in fig. 2 were 
tried with very good results. If г, and L., the inductances to be 
compared, do not exceed the limiting selt-induction, they can be 
directly inserted in the circuit in place of г. (fig. 1), otherwise they 
should be connected in parallel with r4. 

A measurement is then made of the high-frequency current 7 and 
of the two voltages E, and E, across the self-inductions. The 
current is best measured with an unshunted hot-wire ammeter. 
or if a shunt is necessary, this should be of thin strip rather tban 
of wire, since the former is free from appreciable skin effect, at 
any rate, up to the frequency of the highest audible note. Toe 
voltages can be measured by a hot-wire voltmeter (with onc 
or more incandescent lamps in series, if necessary, to get the 
reading on to the best part of the scale). The error introduced by 
the current taken by the voltmeter can usually be neglected, 
especially as it will be displaced something like 80° relatively to 
the current J. In most cases the ohmic resistance of L., and r4 can 


. — м 
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also be neglected, and the value of L: taken as L, х P The 
: n 
frequency can be determined from the formula— 
E 
F = .. 
Fequsucy es ior 


Taking this value, the corre tion for resistance can be readily 
allowed for if necessary. 

As an example the method was employed to compare the induc- 
tances of the two coils of a wattmeter. 

The self-induction of one coil was first measured by another 
method, and found to be ‘0937 millihenry. The two coils were 
then connected in series as in fig. 2, and J was found to be 3:4 
amperes, and the vol'age across the known iaductance (taken by 


Fic. 2. 


Fia. 3. 


hot-wire voltmeter) was 81 volts, whilst that across the other 
coil was 19°2 volte. The inductance of the latter is, therefore, 


19% — 
0937 x вт = 222 millihenry. 
When L., and L, differ considerably, and also when measuring 
very small values of L, it is oftea more convenient to use the 
parallel connections shown in fig.3. Then— 


Impedance of x circuit = impedance of n» circuit x a, 


Jx 
and considering that — 
Impedance = ~ (resistance)? + (2 т / inductance,?, 
it is generally sufficiently accurate to pat— 
Iod uctance L. = indnctance L., х * 
for the high frequencies employed, even supposing that the 
equivalent alternating current ohmic resistance is considerably 


higher (owing to skin effect, &c.) tban the direct-current ohmic 
resistance. 


The author also gives connections for measuring coefficients of 


mutual induction and condenser capacities 

It seems probable, however, that in the measurement of capacity 
by this method, considerable errors would be liable to occur, owing 
to irregularities in the wave form of the measuring current. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Method of Starting and Protecting 'Alternating- 
Current Motors. 


Мв. GEORGE ELLISON, of 17 and 18, Warstone Lane, Birmingham, 
bas just put on the market an automatic alternating-current motor 
starter which is based on an entirely new principle. 

It is claimed that by means of the present device any alternating- 
current motor will be protected in an efficient and extremely simple 
manner against overload, no voltage on all or any of the phases, and 
also against carelessness and inexperience of attendants. 

The accompanying illustration, fig. 1. shows the starting and 
protecting device suitable for a three-phase indaction motor, and 
it will be noticed that it is fitted with an overload coil, which 
is in series with the secondary or rotor circuit of the motor, and a 
no-voltage release coil which is connected across one of the primary 
or stator phases. In addition to this, rings and contacts are also 
provided, and are arranged in such a manner as to open the 
stator circuit of the motor when the brush-carrying lever is in the 
“ off " position. 

Describing the apparatus more in detail, in fig. 2, R is the rotor, 
S the stator, L the line, a the overload coil, and в the no-voltage 
coil already referred to. The overload coil a is disposed in such a 
manner as to open the circuit of the no-voltage release coil B iu 
сазе it should operate—that is, if an overload should occur. 
Fig. 2 shows the connections when the motor is running. In 
starting up the motor the brash-carrying lever О closes first the 
primary or stator circuit of the motor, and is then successively 
moved over the various contacts cl, c?, c5, of, cê, finally reaching 
the last contact cë, or the running position where all the resist- 
ance is cut out, and where it is held closed against the tension 
of a spring D by a suitably-arranged hook н. The spring D. for 
commercial purposes is situated in the centre of the brush-carrying 


lever c, but for the sake of clear illustration it is here arranged a: 
shown in fig. 2. 

To make clear the working of the device, we will suppose that 
through some cause the supply is cut off from the motor. In such 
a case the no-voltage release coil B receives no current, and 
will consequently release its core, which is arranged so as to fall 
down on the hook H, and the brush-carrying lever c at that 
moment, through the influence of the spring D, flies back to the 
“off” position and thus disconnect: the motor from the line. 

If the motor is overloaded, it is obvious that the current in the 
rotor circuit will increase in practically the same proportion as the 


Fid. 1.—A.C. Мотов STARTER. 


stator or line current, and the overload coil, therefore, will operate. 
In doing so the same opens the circuit of the no-voltage release 
coil B, and the brush-carrying lever c again flies back to its “ uff” 
position as before, thus disconnecting the motor from the line. 

If the supply should be cut off on one of the phases only, as 
sometimes happens when one of the main fuses blows or through 
the breskage of a wire, the motor will keep on running as a single- 
phase motor, but the rotor current will increase in a most 
dangerous manner even if the motor carries only a comparatively 
small load. The overload coil a in such a case will immediately 
operate, and this causes the motor to be cut off from the line as 
before. 

The application of the present method, beaides protecting the 
motor against the above-mentioned contingencies, will also safe- 


Fic. 2.—DtAGBAM OF CONNECTIONS. 


guard it against the inexperience and carelessness of attendants, as 
the starting-up of the motor is done by one operation only. 

From the foregoing description it will readily be seen that the 
overload coil 4, instead of opening the circuit of the no-voltage 
release coil B, could also be arranged so as to act directly on the 
hook H. This arrangement ia shown in fig. 1, and, for convenience 
in manufacturing, it is to be preferred. To realise this the 
hook н has simply to be made slightly longer, as indicated in 
dotted lines in the connection diagram, fig. 2. 

For protecting alternating-current motors already installed, and 
which are merely equipped with an ordinary non-automatic starter 
or controller and a fused switcb, the inventor is also putting on the 
market & new patent alternating-current circuit-breaker which 
works on exactly the same principle. If, for instance, such a circuit 
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breaker has to protect an-existing three-phase induction motor, the 
former will be equipped with three brushes in order to open all 
the pomer phases, an overload coil'will'be put in the rotor circuit 
of the motor, and a no-voltage release coil will be connected 
across one of the stator phasen, and thereby complete protection is 
obtained. , ү o os 


: 0.4 ` 


-66 Multum ? Manufactures. 


In figs. $ and 4 we illusttate the “ Multum " combined switch and 
fuse manufactured by MES8SRSS. WARD & GOLDSTONE, of Springfield 
Lane, Salford. This device has been designed particularly for 


Кто. 3.— MUL TUHH SwiTCH AND FUSE. 


power work and main switches. The switches and fuses are 
mounted in the one iron case, but a simple locking device (pro- 
visionally protected) on the handle, prevents the fuse-cover being 


Fic. 4.—“ MULTUM ” SWITCH AND FUBE. 


opened when the switch is in the “on” position. It is claimed 
that the use of this switch saves considerable time in wiring, that 
it renders the earthing arrangement reliable and simple, and 


that the fuse cover protecting device assures increased safety in . 


use. The firm's list gives prices for the 30, 50, 76 and 100 amperes 
capacity sizes, suitable for 250 and 550 volts. In another public- 
ation of this firm is shown a pocket electric lamp with accumu- 
lator, which gives from six to eight hours’ light at a time, and can 
be used continuously. It is fitted with a special ebonite accumu- 
lator, unspillable, and is designed for practical use—not as a toy. 
The lamps are complete with a metal filament (tungsten jewel) bulb 
and accumulator, and they will fit in the waistcoat pocket. 


Aluminium Reflector for Osram Lamps. 


A new aluminium reflector (registered design) has been placed 
on the market for Osram lamps. Owing to the length of these 
lamps, ordinary reflectors fitted on shade carriers are not very suit- 
able for use with them. The “ Effulgent " reflector, however, fits 


Fic. 5.—O8BAM Lamp with REFLECTOR. 


securely to the cap of the lamp; it is extremely light, and owing 
to its shape considerably increases the illumination in the vertical 
direction, where it is greatly needed. As mentioned before in our 
columns, these reflectors are also ‘made for ordinary carbon and 
tantalum lamps, by the 'ATTBACTA" ELECTRICAL Co., 4 and 6, 
Warwick Court, High Holborn, W.C. 


PROCEEDINGS OF INSTITUTIONS. 


The Magnetic Testing of Iron. 
By W. Н. Е. Мовросн, B. Sc., A. M. I. E. E. 
(INSTITUTION OF ELBOTRICAL ENGINBERS, LEEDS Locar SECTION.) 


THE discussion on this paper on November 25th (see abstract in our 
last issue) was opened by Mr. J. W. BEAUCHAMP, who asked whether 
the author had made experiments with sheet iron such as is used 
for transformer work, and if it was necessary to put the strips edge- 
wise on the pole pieces. 

Mr. W. N. Y. Kine said the size and cost of electric generators 
of given output had, of late years, been much reduced by the 
increase in the speed of driving and by the ase of high permeability 
steel. Interesting resulta would have been obtained t the author 
had continued his tests with higher values of в. 

Мв. W. T. WARDALRE, referring to the starting friction, thought 
a push with the finger somewhat indefinite. 

Mz. T. W. Sampson pointed out that the specimen on the table 
had been filed, properly surfaced, and scraped very carefully, and 
it seemed to him that although they might gain to some extent in 
the simplicity of the tèst, they would not gain much advantage as 
regards the time occupied in the preparation of the specimen. In 
winding the specimen and calculating the value, it seemed to him 
that considerable error might be made, especially with a rough 
specimen, the area of which could not be obtained very accurately. 

Mr. R. P. Loven. suggested that the question of starting 
friction need not be considered if a weight was put into the scale 
pan which was just sufficient to cause a slow movement of the bar 
in the direction of its length. In order to eliminate the disturbing 
effect of the ends of the bar as it was moved along, these ends 
should project well beyond the yoke. The current might be led 
into the coil through mercury troughs placed parallel to the direc- 
tion of motion. The arrangement might be calibrated by placing 
known weights on the top of the bar under test, the bar being in a 
demagnetised condition. | 

Мв. W. E. BunRNAND pointed out that the pressure exerted 
between the contact surfaces depended not only upon the total 
flux but on the distribution of the flux, being greater with an 
uneven than with an even distribution, and as this distribution 
would vary at different parts of the в/н curve, some error would 
naturally be introduced. 

Мв. T. E. HEBBERT said the method described would require a 
considerable amount of practice. It was apparently of a simple 
character, but he did not think it was ''fool-proof," and that 
was the thing to be aimed at. 

Mr. W. Н. Е. Мовросн, in reply, said he had not yet made any 

erimente on sheet-iron. With reference to tooling, if one con- 
sidered a small cylindrical specimen, the mass of the material 
acted upon by the stresses due to turning in a lathe had a much 
greater ratio to the total mass of the specimen than in the large 
rpo maons he used. There was no reason why higher values of B 
ould not be used. A method of eliminating the starting push 
was to use the screw starting arrangement shown, by which the 
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specimen was always given an equal starting push. At the same 
tíme he did not consider this at all necessary. The errors were of 
the same magnitude and opposite in sign, so that they cancelled 
out completely. With reference to determining the value of н, in 
tbe double-yoke method the value was almost completely free from 
error. In the single-yoke instrument the orders of the error were 
indicated, and there was no reason why these should be excessive. 
On a e specimen any error due to the area of the coil being 
different to that of the specimen itself, would have a less percentage 
effect than in the case of a small specimen. The size of specimens 
might vary within wide limits according to the method of testing 
double or single yoke, and the permeability of the specimen. He 
thought it 5 with a properly designed instrument to get an 
accuracy 1 per cent., and he hoped to manage this with an 
improved type. It did not matter whether the coefficient of 
friction was exact or not, so long as the tests were made 
by the same experimenter, as the errors cancelled. Regarding 
the distribution of flux over the gaps, it was, of course, 
essential, in order that the law of traction might be obeyed, that 
this should be uniform. From ballistic tests he had made over 
gaps, so long as the pieces formed a well-faced gap, the distri- 
bution was fairly constant. The difficulty was more a question of 
correct facing of the gap surfaces than of fiux distribution, since 
the use of a narrow gap would eliminate any errors due to flux dis- 
tribution. Neither did he find the flux altering perceptibly as the 
bar was allowed to slide. Regarding the shape of the specimen, 
there was an advantage in having this of such a shape that it 
demagnetised itself quickly. He simply reduced the magnetism 
by reversing the current, and inserting resistance in the circuit till 
the current was, say, half an ampere. That left the bar witha 
certain amount of residual magnetism, and when it was pulled off 
the yoke the magnetism went down to a small value. А few ехрегі- 
ments were made on cast-iron and wrought-iron bars. In the 
figure the ordinates represented the deflection of the ballistic 
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galvanometer, and the abscisss the number of times the bar was 
lifted off the yoke. The galvanometer was damped in each case, so 
that the intervals were about the same—viz., 25 seconds. The 
wrought-iron demagnetised much faster than cast-iron, and sank to 
a lower final value. The pull corresponding to an induction of 
about 200 lines per sq. cm. in the cast-iron bar was hardly measured 
by this instrument, so that there was no necessity to demagnetise it 
farther. His experiments showed that the yoke residual induction 
was only 4th of that of the wrought-iron bar, so that it was quite 
negligible. | 


The Production of Power from Peat. 
By T. Tomson, B. A. I., M.LE.E, M. I. C. E. I. 


(Abstract of Address before the INSTITUTION OF ELECTRICAL , 
ENGINEERS at Dublin, November 21st, 1907.) 
Successive failures in attempts to deal with peat as fuel, on а 


commercial scale, have so discredited it, that there is great danger 
that Irish engineers and capitalists—remembering these failures 


and not inquiring into the causes—may allow the exploitation of 


our great industrial asset to pass into the hands of outsiders. 

I am firmly persuaded, and I hope to show you, that, through 
work already done and advances already made, the commercial 
utilisation of peat for power is a very ordinary bit of engineering 
journeyman’s work, and that it can be undertaken whenever the 
capitaliste will find the money. | 

On May 17th, 1907, Engineering had an article on a recent test 
of а peat-gas and ammonia-recovery plant, the gas being used to 
drive a gas engine. The account of the trial is as follows:— 


The method adopted in the experiments at Winningten was 
Dr. Caro's process for the gasification of inferior fuels by means of 
air and superheated steam. The iments were made in the 
Mond gas plant, and the resulting gas utilised in the gas engines; 
the superintending engineer was not informed that he was burning 
а special mixture, and he did not notice any difference. The peat 
came from Italy, the special machinery having been constsucted 
for that country. Altogether 650 tons of this peat were gasified. 
The peat contained about 40 per cent. of water—the percentage 
varied—and in the dry state 152 per cent. of ashes; volatile 
substances, 43:8 per cent.; nitrogen, 1'6 per cent.; and 34 per cent. 
of carbon. А ton of dry peat yielded 1,780 cb. metres of gas of 
1,360 large calories (about 150 B. H. v. per ob. ft.), and 55 kilo- 
grammes (118 lb.) of ammonium sulphate; this amount of ammonia 
was really obtained, and not only calculated. The gas generated 
was partly utilised for raising the steam required for the process, 
and also for evaporating the ammonium sulphate, and it gave, in 
addition, 480 H.P.-hours in the internal combustion engine; that is 
to say, the ton of dry peat yielded 480 H.P.-hours, in addition to 
66 per cent. of its contents of nitrogen as ammonium sulphate. 
An estimate of the cost shows that under such conditions peat and 
producer gas has a good prospect of being financially successfal. 
Not reckoning the value of the ammonium sulphate, the horse- 
power-hour cost less than 0:5 pfennig (0-0td.).” 

Now, I think you will agree with me this far at any rate that a 
test like that raises the problem out of the experimental stage and 
brings the matter within the sphere of practical enginceriny. 

It has at any rate done so in the case of certain foreign 
capitalists and engineers, for in Engineering of Мау 31st, 1907, Mr. 
Mond wrote referring to the above quoted article :— 

"In consequence of these tests we have now: concluded а con- 
tract with the Societe per l'Utilizzazione dei Combustibili Italiani, 
Milan, for a 2,000 H.P. ammonia recovery peat gas plant for a 
central electrical distribution station, to be driven by gas engines 
consuming peat gas. This plant is now being constructed at our 
works, and we expect that it will be operating at the end of this 
year." | 

“ We have also utilised successfully Swedish and other peats.” 

Assuming that the generating station of the Italian company is 
at the bogside and that the waste heat is utilised to dry the peat, 
then we may take it that there is now in progress of erection in 
Italy a plant embodying that solution of our problem which I 
resolved to make the subject of this address. 

It does not appear from the extract (which is all the information 
I have) that the waste heat is to be utilised, in the Italian case, to 
dry the peat, which under the climatic conditions of Italy may not 
be necessary ; but I am perfectly satisfied that air drying cannot be 
relied on in Ireland, where Nature, in a jesting mood, gave us 
2,500 million tons of easily accessible fuel, but waterlogged it to 
the extent of 90 per cent., and, to crown the jest, gave us one of the 
dampest climates in Europe. je 

The one thing which distinguishes the scheme of utilisation, 
which we are considering, from all others tried here, of which I 
have any knowledge, is this: That it makes available for the 
absolutely necessary drying, 60 per cent. of the total heat value of 
the peat—this makes the thing possible from an engineering point 
of view; after it has thus been made possible, the recovery of the 
sulphate of ammonia makes it profitable as a commercial under- 
taking, or perhaps it would be more accurate to вау that the value 
of the sulphate of ammonia per ton of dry peat covers, and, iri my 
opinion, more than covers the cost of getting the peat and reducing 
it to such a state of dryness as enables the rest of the drying pro- 
cess to be carried out in the producer. б 

Let us first consider the question of the value of the sulphate of 
ammonia per ton of dry peat, which it is scarcely necessary to say 
is recovered by passing the gas through sulphuric acid. On this 
point there is a fair agreement. | 

Engincering, in the extract quoted, gives 118 lb. “really obtained 
and not only calculated.” 

Mr. Rigby, in a paper read in March, 1906, before the Engi- 
neering and Scientific Association of Ireland, gave 130 lb, and I 
have a recent analysis of peat samples, taken by myself from three 
different levels in an Irish bog, from which an expert in producer 
plant states 85 lb. pér ton of dry peat is recoverable; the figure 
varies according to the percentage of nitrogen in the peat and the 
manner of working the plant. Taking the last figure, we have 1 ton 
of sulphate of ammonia for every 26:5 tons of dry peat. 

Now a ton of sulphate of ammonia is worth £12, and the sulphuric 
acid is worth about £1 10s., leaving a net value (exclusive of labour, 
interest and depreciation of plant) of £10 10s. or 7s. lld. per ton 
dry peat, say, 75. Now, 7s. per ton of dry peat is Зв. per ton of 
peat containing 40 per cent. of moisture (air dried peat), so that 
virtually the problem of peat utilisation is narrowed down to the 
getting of peat equal to air dried at a cost as near 3s. per ton as 
possible. If you can get it at that price you have fuel free. | 

Lest you should think I overstate the case in stating free fuel as 
possible, let me read you an extract from the Engineer of June 29th, 
1906. At the lauch of H.M.S. Agamemnon, Mr. Beardmore, 
chairman of the Naval Construction Works, Dalmuir, is reported to 
have said :— | 

“The yard was also unique in this respect, that it was the first 
establishment of such proportions in which steam as a motive power 
had been entirely discarded. All the machines were driven by 
electric motora, and those motors were worked by electricity 
generated by internal combustion gas engines. The gas they used 
for power purposes they first of all chemically treated, so as to 
extract from it the nitrogen, which was of no use for heating pur- 
poses, but was of great value for fertilising purposes, The result 
was that by taking from the gas that nitrogen and forming it into 
sulphate of ammonia, they found that when they came to square 
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their accounts that their coal bill was entirely paid by the money 
received for sulphate of ammonia.” 

It is not possible in this country to get air-dried peat at 3s. per 
ton with manual labour and open air drying, as is the universal 
practice in Ireland ; but there is no reason why it should not be 
got and dried at this price if machine-getting and drying by waste 
heat were adopted. 

Mr. Tomlinson then proceeded to describe shortly the capabilities 
of several machines for dojng this, the yield, reduced to dry peat 
varying from 2 tons per man per day for a hand power machine to 
24 tons per day for a power-driven machine, but in the latter case 
the power required is 10 B. R. P.-hours per ton of dry peat. 

That the work can be done for about 2s. 6d. per ton of dry peat, 
I have been assured by Mr. Lennox, an engineer and expert in thia 
matter of peat getting and drying, aod the inventor of drying 
apparatus now in successful operation, to whom within this past 
week I submitted the problem with a statement of the waste heat 
available. 

The vital question then is: Is there enough waste heat available 
to deal with the moisture contained in the peat after the surplus 
moisture has been pressed out by power, or drained or dried out by 
exposure ? 

irst, let us clearly know what we have todo. Turf in situ may 
contain 90 per cent. of moisture; it can be fed into the producer 
with 40 per cent. to 45 per cent of moisture, the heat of the escaping 
gases (which must in any case be cooled before use) extracting that 
amount of moisture from the peat as it approaches the combustion 
zone. By pressure or drainage and exposure, the 90 per cent. of 
moisture can be reduced to 70 per cent., во that the problem reduces 
itself to this— 

Is it possible to reduce peat from 70 per cent. of moisture to 
45 per cent. of moisture by the waste heat of the gas engines at a 
realisable efficiency of utilisation of the waste heat. 

Let us consider 100 Ib. of dry peat (chemically dry): At 90 per 
cent. moisure, this will be associated with 900 Ib. of water; at 70 per 
cent., with 233 lb.; at 50 per cent., with 100 lb.; at 45 per cent., 
with 82 lb. We have, therefore, to evaporate 233 — 82 = 151 lb. 
water, and taking 1,100 B.TH.U. per lb. of water, we shall require 
166,100 B.TH.U.; if drying by compression or exposure to 60 per 
cent. moisture were resorted to, we should require to evaporate 
150 — 82 = 681b., requiring 74,800 B. EH. v. 

Now 100 lb. of dry peat contains 864,400 B. TH. v. (from the 
analysis already referred to), and of this 648,000 is realisable as 
gas: the Mond trial gave 675,000. Assuming this gas to be used in 
& gas engine with a thermal efficiency of 30 per cent., 194,400 
B.TH.U. will be given as power (= 76 IH.P.-hours) and 454,000 
B.TH.U. will appear as waste heat in exhaust and cooling water. 


The required efficiency of utilisation will then be Inm 


454,000 
ВЕ * | | 74,800 
= о if the peat is dried to 70 % moisture, and 


494,000 
= 16 95 if the peat be dried to 60 Y moisture. 

The question then arises—is that a realisable efficiency in actual 
practice. I have but one recorded trial from which it is possible to 
estimate the efficiency. Іа a 10-hours' test of the Dobson“ dryer, 
as recorded in the Report of the Bureau of Mines," Toronto, 1903, 
the following results were obtained: “ Weight of air-dried peat 
charged into the dryer, 29,300 lb., containing 34:21 per cent. water: 
weight of peat discharged from dryer, 23,000 Ib., containing 16°61 
per cent. water. The weight of water evaporated was 6,300 Ib. 
Air-dried peat containing 34 per cent. water was used as fuel at the 
rate of 3,145 lb. per day of 10 hours." 

From these data we can estimate the efficiency thus: 3,145 lb. 
peat, 34 per cent. moisture, consists of 2,096 lb. dry peat aud 
1,048 lb. moisture; adding to this latter the 6,300 lb. of water 
evaporated from the peat, we have a total of 7,348 lb. of water 
evaporated by the combustion of 2,096 lb. of dry peat. The 


efficiency, therefore, wag 348 X 1100 _ 45 per cent. 


2,096 x 8,644 

require only an efficiency of 36 per cent. we are evidently well 
within the limits of practical efficiency. This isthe more certain 
because the heat available was not, in this experiment, used to the 
best advantage as the heat carried away in the escaping gases and 
evaporated moisture was allowed to escape to the atmosphere 
without further utilisation, which certainly would not be done if 
it were sought to use a fixed quantity of heat to the best advantage. 
Note also that peat was dried from 34 per cent. of moisture down 
to 16 per cent. moisture, within which range it is reasonable to 
suppose the efficiency would be less than with peat dried from 
70 per cent. to 45 per cent. i 

Of power, to get pressure assistance in the drying of the peat, 
there is ample, 76 1.H.P. рег 100 lb. dry peat, or, say, over 1, (00 
B.H.P.-hours per ton—10 per cent. of which woald certainly provide 
all the power necessary for the getting, conveying, pressing and 
drying of tbe peat. 

Two matters bave not yet been dealt with:—The heat necessary 
to raise steam for the producer and the heat necessary to evaporate 
the sulphate of ammonia. The first amounts to that necessary to 
convert about 25 lb. of water at the temperature of cooling water of 
the engine to steam (= 27,500 B.TH.U. about) per 100 lb. of peat. 

For the second I have no data, but a8 tbe amount of sulphate of 
ammonia is only about 3'3 lb. per 100 lb. of peat it should not 
amount to much. 

It is, of course, a waste of heat to use the gas before being used 
in the engine to generate this heat—as apparently was done in the 
trial referred to in Engineering. 

My beliefisthatthe difference between the 36 per cent. shown to be 
necessary with the compression of tbe peat to 70 per cent. moisture, 
aod the 45 per cent. shown to be attained in practice, is ample to 
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cover contingencies; but if it were not so, then drying by com- 
pression or exposure to 60 per ceat. moisture, increased efficiency 
of heat utilisation, air-drying under cover after pressing, aud, 
finally, storage of air-dried peat harvested in good summers, pute it, 
I submit, beyond the possibility of doubt, that there is obtainable 
from 1 ton of dried peat, or 10 tons of peat in situ, about 1,000 
B.H.P.-hours as power, and that the fuel for this power will cost 
nothing, the cost of getting the peat and extracting the moisture 
being covered by the value of the sulphate of ammonia recovered. 

We, in Ireland, are 80 familiar with the fact that the wetness of 
the peat and our climate have wrecked so many schemes of peat 
utilisation that it is rather a difficult matter to get a patient 
hearing for the demonstration of the fact that a scheme of utilisa- 
tioa which provides over 60 per cent. of the fuel value of the peat 
(for the heat of the gases is over 10 per cent.) for this purpose, ів 
an entirely different thing to schemes ia which it is attempted to 
carry the whole fuel value off the bog, as in pressed peat schemes 
and the like, which, вэ far as I can see, must always fail. One does, 
however, generally succeed ia this; but then one is often met by 
the objection: What market is there for cheap power generated on 
the boys of Ireland? I need not tell you that, with one-seventh 
of its limited area under bogs, very little of Ireland is beyond the 
reach of economical electrical transmission of cheap power from 
these bogs; that Ireland is not such a howling iadustrial wilderness 
that there is no demand for cheap power and light in her towns 
and cities, nor that even if it were so, is Ireland so far from the 
industrial and distributing centres of Europe that cheap power, 
cheap sites, cheap labour, and cheap carriage—for her bogs are 
traversed by canals and navigable rivers, should not attract 
industries to which these are essential. 

A further objection may be raised. If this can be done with 
peat, it сап be done as cheaply or cheaper with coal, and Ireland 
for cheap power production will be in no better position as compared 
with England. This ів not so, for the following reasons :— 

1. Peat is very much more easily got than coal, and is not 
dependent on specialised and highly-organised labour for its 
mining. 

2. Peat has no exportable calorific value as compared to coal, 
and its value is, therefore, not regulated by an enormous demand 
for purposes other than power production. 

3. Peat has a very much higher percentage of fixable nitrogen 
per thermal unit than coal, so that the return in sulphate of 
ammonia for a given horae-power is greater. Peat has about 98 lb., 
and coal 60 to 70 1b. per 10,000 в.тн.о. 


American Institute of Electrical Engineers.“ 


AT the meeting held on November 8th, the comparative perform- 
ance of steam and electric locomotives was discussed; a paper on 
this subject was presented by Mr. A. H. Armstrong, and an abstract 
of it was given in our issues of November 22nd and 29th. 

In a written communication, Mr. W. J. Wilgus mentioned the 
striking advantages of the electric over the steam locomotive as 
found in the New York Central installation. In this installation 
coal consumption per car-ton mileage in high-speed steam service, as 
compared with low-speed service, is 1C5 per cent., whereas under 
exactly the same conditions, the increased consumption of energy 
for electrical equipment is only 18 per cent., a difference in favour 
of electrical operation of 147 per cent. The net results of all of 
the economical advantages of electric operation over steam, for 
the conditione existing on the New York Central, after including 
all elements of cost of additional plant, show a saving in sum mer 
months of from 12 per cent. to 27 per cent, depending on the 
character of the service. A larger saving may be expected under 
winter conditions. 

In addition to the above saving, the nuisance and dangers from 
smoke and gas in the Park Avenue tunnel have been eliminated, 
and the passenger service of the Grand Central terminal has been 
increased by about one-third. Later, when the New Haven Co. 
completes its change of system, exclusive electrical operation in the 
tunnel will permit the use of shorter blocks, and correspondingly 
increase the service of the four-track main line entrance to the 
terminal. 

Because of less cost of maintenance of electrical equipment, and 
less idle time in shops, the greater cost of interest charges and 
depreciation is not only neutralised, but a net saving in repairs 
and fixed charges over steam equipment is effected of 19 percent. 
Electric locomctive inspection and light repairs, as compared 
with coaling, watering, drawing fires, repairs, &c., of steam loco 
motives, shows asaving in time in favour of the former of over 
four hours per day, equal to 18 percent. The electric locomotive, 
while busy, is a much more nimble and efficient machine than the 
steam locomotive, showing an increase in daily ton-mileage of 
25 per cent. | 

While not so important in freight service, the question of loco- 
motive weight is a large factor in a comparieon of the relative 
economy of handling passenger traffico by steam and electricity. 
For instance, in switching service at the Grand Central terminal, 
65 per cent. of the total steam ton-mileage is due to locomotive or 
“dead” weight, while the electric locomotive percentage is only 
54 per cent., a saving for the latter of 11 per cent. In the regular 
schedule service, the steam locomotive shows 51 per cent. d 
ton-mileage, as against 35 per cent. for the electric equipment, a 
saving for the latter of 16 per cent. When it is realised that this 
saving of dead ton-mileage has a direct proportionate effect on 
the cost of fuel and electric energy, and an indirect effect on wages 
and fixed charges, its impórtance is manifest. | 


* Abstract of discussion reported in the Electrical World. 
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DR. Cary T. Hurcumson said that the constant-speed chara^ter- 
istic of three-phase motors was looked upon as a distinct advantage 
by the engineers of the Great Northern road. It is advaatageous 
to be able to limit the speed of trains going down grade, not so 
much on account of the energy recuperated as of the simplicity in 
handling the train and the reduction in the generating station 
equipment required. | 

MR, N. W. Stoner called attention to the fact that either three- 
phase, single-phase or direct-current locomotives offer sufficient 
advantages over steam locomotives to justify the substitution in 
many localities. He stated bis belief that the substitution will 
take place just as rapidly as the manufacturing companies of the 
country are able to handle it. 

Mr. W. 8. Murray ‘stated that the saving in cost of coal when 
electric are substituted for steam locomotives should not be ignored, 
because it represente one of the most important advantages of the 
former. The following table shows the saving of fuel which will 
be effected on the New York division of the New York, New 
Haven and Hartford Railroad when all freight and passenger trains, 
now operated by steam locomotives, are hauled electrically. 


Toh-miles __ Tons of coal — ERU Deos. А 
Э per 
annum. Steam. | Electric. Steam. Electric . 
Express 592,210,000 | 57,447 | 29,870 8183, 830 oo $34,210 


ress 
(local) | 348,000,000 | 58,300 | 28,600 | 186,560 , 85,800 | 100,760 
Freight [2,223,000,000 157,844 [139,010 | 563,530 417,030 | 146,500 


Total ... 


3,163,240,000 | x ae Eo ШЕ 8341,70 


— —À —À 


The above values have been based on tests of 10 locomotives 
throughout 18 consecutive days of operation. Express locomotivts 
required 28 lb. of water per indicated H.P.-hour, and freight loco- 
motives 301b. The cost of repairs and maintenance average 
81 cents per locomotive mile in freight service and 5:6 cents in 
passenger service. An elecfric locomotive requires about 2 cents 
per locomotive-mile for repairs. 

MR. WM. MCcCLELLAN remarked that it is extremely difficult to 
obtain reliable data as to the economies that may be obtained by 
eliminating the steam locomotive. 

Prof. C. L. ре Munatt gave data showing tbat a certain double- 
track road 80 miles in length, which had reached its limit ia 
haulage under steam locomotive conditions, could be equipped 
with two additional tracks for about $15,000,000, while it could be 
provided with complete electrical equipment for the formet two 
tracks for about $3,000,000. With the electrical equipment the 
saving in operating expenses would be about $200,000 out of 
$8,000,000 per year, while a 40 per cent. increase in traffi could be 
obtained over the same tracks. 

De. C. P. SrEINMETZ stated that the leading conclusion of Mr. 
Armstrong's paper was that the advantage resulting from ele :tricaliy 
equipped steam roads is to be found in the ability of the road with 
the same trackage to handle a greater amount of traffic. One 
characteristic of the steam locomotive is that it is essentially a 
constant power motor. The limit of the electric locomotive is that 
it can lose oaly so much power in the motor, to be witbia sufficient 
heating limits. Since efficiency rapidly increases with the speed, 
more power can be obtained at higher speeds up to a certain limit, 
and, therefore, the electric locomotive is better at the higher speeds 


than is the steam locomotive; advantage must be taken of this - 


feature if the best results are to be obtained. There must, there- 
fore, be a readjustment, especially of the most important part of 
the railway; the freight traffic must be readjusted to higher speed. 
Higher speeds necessarily mean increased service from the system, 
even without any increased drawbar pull, and even with lesser 
drawbar pull. In this feature lies the main advantage of electric 
traction, but it becomes necessary to readjust the method of opera- 
tion to the changed condition of railroad motive power in order to 
get the best results out of the electric locomotive. 


REVIEWS. 


Steam and Exhaust Pipes. Ву R. McGrecor. London: 
The Electrical Times. Price 1s. 6d. net. 


This book is a reprint of a very excellent series which 
appeared in our contemporary, the Electrical Times. The 
author rightly says that pipes are too little considered; 
he very properly gives his first attention to drainage, and his 
remarks on the uselessness of water relief valves in cylinders 
are good. Relief valves are useless, or nearly so, when the 
engine takes a good gulp of water. The danger of water 
accumulation due to conical ajutage valves of smaller diameter 
than the pipe is properly pointed out, as also is the need for pipe 
drainage, even when the steam in the pipes is superheated, 
for if priming shrould take place, there would be small chance 
of re-evaporation during the short run to the engine. 


Next evaporation is dealt with; here again superheat 
brings in more strenuous conditions, and at 530? F. expansion 
may amount to 2 in. in 10 ft. Forms of expansion bends 
are illustrated, and the author shows his correct knowledge 
by such a remark as “in erecting expansion loops, they 
should be sprung open to an amount equal to half the esti- 
mated expansion." But how often is this done? Yet it is 
the best of advice to follow. 

On the general question of pipe design, we are pleased to 
see that the ring main is condemned, and at most a balancer 
pipe is advised to be laid across the boiler branches. This 
arrangement fulfils all practical requirements, but fails where 
superheat is wanted. With Lancashire boilers there may be 
superheaters to each boiler, and the engines can be arranged 
as illustrated, each directly in line from its own boiler and 
superheater. Following this comes an illustration of а 
ring main with its fall diameter of pipe throughont, and 
then is shown the arrangement where a separately fired 
superheater is placed on the steam main of a whole battery 
of boilers. In this case each boiler branches into a main of 
gradually increasing size. Then comes the superheater, and 
then follows the steam main in the engine room parallel to 
that in the boiler room, and also graduall ч diminishing to the 
endmost engine. But we cannot agree that the arrangement 
of fig. 27 should be employed. Indeed, fig. 26 would be 
much improved were the superheater placed in the middle 
of the battery of boilers, the pipes in both boiler and engine 
houses tapering each way from the middle point. The 
feeding of one large engine by several boilera placed in a line 
at right angles to the engine room enables a separately-fired 
superheater to be placed close to the engine, and the nearest, 
approach to this with the other system of lay-out is the one 
just described. | "D 

The tendency to-day is towards still larger boiler units 
with grates of 200 sq. ft. or upwards, all of which impliea 
simpler pipes. We think the author wise in providing some 
excess of boiler pressure over engine pressure, во as to per- 
mit of pipes being kept to а desirable minimum, but we can- 
not agree that a fall of pressure of any definite amount 
should be caused by the superheater, though we are aware that 
some superheaters do give as much as 10 lb., 15 lb. or 
even a greater loss. 
In the remainder of the book will be found flange parti- 
culars, and the materials suitable for pipes, and then follow 
exhaust pipes, a subject the treatment of which is excellent. 
Some typical installations of pipes are given, and com- 
plete what is, in a short space, one of the best little works on 
steam, pipes that has been written. | 

Steam pipes may be only a detail, and they are a detail 
too often neglected. But they merit the most careful study, 
and their design may make or mar a station or an engine. 
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(otl. By James Тоха. London: Constable & Co. 


1907. Price 6s. net. 


In this volume of the Westminster series we have a book 
that deals with that important material, coal, on lines essen- 
tially different from anything we have seen before. There 
is, of course, of necessity, a brief historical account of the use 
of coal in the world. The Greeks knew of it; so did the 
Romans, while it is very ancient history with the Chinese. 
It need hardly be pointed out that coal alone has rendered 
possible the living of over forty millions of people in the 
British Isles. 

The methods by which Nature has locked up the material 
from which coal is produced are dealt with by the author in 
a lucid manner, and the phenomenon of geological faults is 
explained. The author does not seem to think that our 
atmosphere was once more highly. charged with carbon 
dioxide than at present, but we cannot see that he evades 
this, all the same, for if the earth was once too hot for 
vegetation to live, the carbon now locked up as coal must 
have been existing as CO, in the atmosphere. Where else 
was it? Where else could it have been? And, what is 
more to the point, if we burn up all our coal and destroy 
our forest:, will not the atmosphere again become more full 
of CO, We see no escape from this. ; 

There is an excellent and interesting chapter on the fossils 


* of the coal measures, excellently illustrated. As the author 


says, the labours.of Kidston and others serve to indicate the 
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possibility of determining stratigraphical sequence from the 


flora alone, and the chapter on the botany of ooal- measure 
plants is very full indeed. 

Stratigraphical geological facts rule the next chapter on 
the coalfields of Britain, and there are many very interesting 
statistical statements as to area, production, depth, output 
and duration. 

Next follows a chapter on foreign fields and those of the 
British colonies. 

Chapter VIII deals with the classification of coal, its 
calorific power and analysis. We should hardly class 
Bovey Tracey lignite as brown coal, for it is very 
different. Bovey Tracey lignite is too distinctly wooden 
in properties and ap nce to be considered as 
other than buried Ae ae It is still as much vegetable 
in structure as is lower peat. It has been bored 
through some 60 ft. in one bed at Heathfield, in the centre 
of the Bovey Clay lake, and is, we -believe, unique. It is 
probably of the Miocene age. | 

In Chapter X the values of foreign coal аге well discussed, 
and in the next chapter the proportions of the classes of 
work in the United Kingdom to which coal is put are 
given. Factories consume the largest quantity, then blast 
furnaces, gasworks, railways, collieries, steel, &c., works, and 
steamers—coasting. Тһе domestic supply, however, comes 
next to the factory use. 

There is a good chapter on heat production from coal, 
including combustion and gas fuel, and in Obepter XIII waste 
is treated of, both in getting and in use. In Chapter 
XIV the handling of coal and ita preparation for market 
are fully described, including picking and washing. 
This is confined to the handling at the bank, and later, 
for the author leaves mining entirely out of the book, and 
only takes the coal from the bank. He completes his book 
with a list of coaling ports and stations of the world, most 
of which of great importance on the trade routes appear 
to be in British hands. 

This is really an excellent book, and deals in quite a 
fresh way with its subject. 


NEW PATENTS APPLIED FOR, 1907. 


iled expresely for this journal by W. P. Тиомрзои & Co., Electrical Patent 
ents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. ; 


b 


15, 100 4. Improvements in or relating to eleotric secon clocks.” A.C. 
Srray. (Date applied for under Rule 5 of the Patents Rules, » July lst, 1907.) 
November 18th. (Complete.) 


25,478. . “ Improvements in electric fuse-holders." THe ELECTRIC AND 
ORDNANCE ACCESSORIES Co., LTD., and R. F. Harr. November 18th. 


25,509. ''New or improved means whereby, on exceas of current in an elec- 
trical circuit, the same is automatically broken and completed again Habd 
path after a predetermined interval." В.С. Mipworrer. November 18th. 


95,511. “Improvements in electric portable photographic lamps." O. T. 
Bangs. November 18th. 


25.553. Improved ps for the electric dissociation of metals by the wet 
method." A. Levr. November l8th. Complete.) 

25,584. Improved electrical sams for the production of light." Т. О. 
Donro&p and W. KiRTLEY. November 19th. 

25,585.  ''Improvements in or relating to interlocked ironclad electric 
switches.” V. Horx, V. H. ВсорЕк and W. H. GagbsuER. November 19th. 


25,607. “ Improvements in and relating to electrical connections or con- 
ductors.” R. B. Hutchison and W. A. ELL. November 19th. (Com- 


25,624. “Improvements in commutating devices.” M. WaLker. November 


25,630. ‘‘Improvements in apparatus for controlling and rating the 
points ef electric railways and tramways.” H. L. Товика. November 19th. 


95,649. “Improvements in and relating to electric light fittings for use on 
alternating current." Е. R. Grote and the Fosrer Авс LAMP AND 
Enorgering Co., тр. November 19th. 

25,661. “Improvements in sockets or holders for electric lamps." C. O. 
Rgonart. November 19th. 


. " Improvements in processes of manufacturing bodies capable of 
conducting electricity in a cold state." E. von ВЕЕМЕН. (Date applied for 
under Patents Act, 1901, November 19th, 1906, being date of application 
in Germany.) November 19th. (Complete.) 

25,663. ‘‘Improvements in suspension devices for electric conductors.” 
Baitisa Tsomson-Houston Co., . (General Electric Co., United States.) 
November 19th. (Complete.) 

25,004. ''Improvements in suspending devices for electric conductors." 
BairisH TuHoxsoN-HousToN Co., LTD. (General Electric Co., United States.) 
November 19th. (Complete.) . 

25.666. Improvements in electric contact-breakers and trembler ccils.” 
A. W. Metcatre. November 20th. 

25.007. ** Improvements іп the manufacture of commatators for dynamcs. 
eiectro-motors, and the like.“ W. P. DREAPRR. November 20th. 
ies * Locomotive cab signal-indicator.” F. Н. ВмЕтнсизт. November 

thi. 

25,669. " Improvement іп clectro-decomposition.” L. Haussmann. (Date 
аро for under Patents Act, 1901, November 28rd, 1906, being date ot 
application in Germany.) November 20th. (Complete.) 


95,688. “ Improved sanding apparatus for electric train cars or the like." 
J. DicoLE and J. BURRELL. November 20th. 

25,769. “Improvements in switches for use in connection with intercom- 
munication telephone systems.“ J.J. Peary. November 20th. 

95,716. ‘* Improvements relating toa method of and means for controlliv 
electric appliances in connection with electric circuits.” R. F. VENNER an 
R. C. Grizssach. November nm. 

25. 733. Improvements in or relating to electric switches." H. P. ALLIson 
and H. J. ARNoLD. November 20th. 

W, 7410. Improvements in electric ally-operated signalling installations. 
De Covrcy BeamisH. November 90th. 

25,744. ‘‘Improvements in means for varying the potential at two points 
between which an electric current passes.” FELTEN 4 GUILLEAUME- 
LAHMEYERWERKE Act.-Ges. (Date lied for under Patentes Act, 1901, 
November 26th, 1906, being date of ap in Germany.) November 20th. 
(Complete.) 

26,752. “Improvements in electric cooking apparatus." Вигтізн THOMSON- 
Hocsrow Co., LTD. (General Electric Co., United States.) November 30th. 

25,768. © alec teeny operated automatic steam trap." В. A. MI and 
J.D. Ross. November 

25,772. "Improved means of leling the motors of electric and petrol- 
electric cars." W.A.BTEvENS. Nov 21st. 

95,702. ‘‘Improvements in joint-boxes for electric cables."  J.STRATTON, 
C. J. Beaver and E. A. CLAREMONT. November 3186. 

25,815. * Improvements in and connected with inoandescent electric lamps 
and their fittings.” J. Н. Сошлиов and H. Ніват. November dist. 

25,890. '' Improvements in or relating to electric switches." A. LoEBL and 
Тнк BRirisH Even-Reapy ELECTRICAL Co., Lro. November Ust. (Complete.) 

25,891. * Improvements in cluster-sockets." G. A. Harter. (Date applied 
for under Patents Act, 1901, November 22nd, 1906, being date of application in 
United States.) November Ast. (Complete.) 

e ш * Insulated rail joint." B. WoLBHAUPTRR. November Aust. (Com- 
plete.) 

25,833. “Insulated rail joint." В. WorHaUPTER. (Date a 1 for under 
P atents Act, 1901, December 6th, 1906, being date of application in United States.) 
November 21st. (Complete.) 

25,884. “Improvements in dynamo-eleotric machines." Тнк BnririsH 
T Homsom-Hovston Co., LTD., and Е. Н. Сосон. November Ast. 

25,842. ''Improvements in the distribution of electric power by electric 


transformers.“ J. T. Irw, W. E. Ronson and J. L. Соок. November 22nd. 


25,846. Improved electrical lighting and extingnishing device." J. M. 
Br£wAkT and 4. 0. RENDALL, November And. : 

25,868. Improvements in means for su the trolley wires or 
conductors of electric tramways.” G. R. FATHER. November а 

25,864. “ Improved device for supporting the trolley wires or condactors of 
electric tramways.” G. В. FEATHER. November 22nd. 

$5,878. ‘*Improvements in distribution of electricity.“ W. J. Davy. 
November 20а. . 

25, 881. Improvements relating to electric arc lampe." D. SocgosrAwER 
November 22nd. 

25,902. “ Improvements in and relating to the cooling of dynamo-electric 
machines.“ HE PHcNix Dynamo Max dracrunnd Co., Lrp., and R. Post. 
November 23nd. | 

25,911. “ provements relating to telephone circuits.“ С. M. Jacoss. 
November 23nd. 

25,912. amprovements relating to telephone circuits." С. M. JacoBs. 
November 22nd. 

25,919. Improvements іп and relating to electricity generators." J. FER- 
GusON. November And. (Complete.) 

25,922. ‘Improvements in insulated electric conductors and processes of 


forming the same." Bnarrisg TnRoxsos-Housrow Co., Lap. (General Electric 


Co., United States.) November 22nd. 

25,953. “Improvements in or connected with electrical switches." С. J. 
Turner. November 28rd. 

25,961. "Automatic sand-valve opener for tramcars and other electrically- 
driven vehicles.“ PF. J. S. Horgen. November 28rd. 

25.967. ‘‘Improvements in load equalisers for alternating current supply 
circuits." P. M. Lincotn. (Date applied for under Patents Act, 1901, December 
A being date of application in United States.) November 28rd. (Com. 
plete. 
al "Improvements in telephone receivers.” К. E. Extcssox. November 

rd. 


25,978. Improved cable or telegraph code.” Е. Pam. November 28rd. 
(Complete.) | 

235,985. "Improvements in and renang to a 
sintering ores." A. B. DwiomT and R. L. 
(Complete. | . : 

25,987. ''Improvements in connection with the brake-operating mechanism 
of electric lifts or hoists or the like." FELTEN & GUILLEAUME-LAHMEYER- 
WERKE Act.-Ges. (Date applied for under Patents Act, 1901, November 24th, 
1906, being date of application in Germany.) November 28rd. (Complete.) 

25, 998. Improvements in electrically-o winches.” AARHUS Drxaxo 
AND ELEKTBROMOTOR-F'ABRIK and 8. P. Jonansen. November Mrd. 

25,999. “Improvements in electromotors.“ AARHUS DvNAMO AND ELEKTRO- 
AOTOR- FABRIK and S. P. Jonansex. November 23rd. 


us for roasting and 
їр. November 23rd. 


PUBLISHED SPECIFICATIONS. 


ies of any of these tions be obtained of Messra. W. P. 
v : Doy Wo., and at Liverpool price, post 
free, 9d. (in stamps). | . 


1908. 


TELEPHONIC TRANSMITTERS. Е. А. Graham. 17,086. July 38th. 

ELECTRIC SIGNALLING APPARATUS FOR Usk OK AND m CONNECTION WITH Ran. war 
ОТА ENGINES AMD THE LIKE, А. С. Bounevialle. 19,878. August 

th. 

Exvectric Moron CowrRoL Srstems. British Thomson-Houston Co. (Genera! 
Electric Co., United States.) 28,896. October 26th. 

ELECTRIC CURRENT CONVERTING DyNAMO-ELECTRIC MacnixEs. British Thomson- 
Houston Co. (General Electric Co., United States.) 24,836. October 8lst. 


1907. 


METHOD AND APPARATUS FOR PRODUCIKO A Damp DISTRIBUTION oF MaGxetio 
FLUX IN MOTORS, GENERATORS AND OTHER ELECTRICAL APPARATUS. R. D. 
Mershon, 4,176. February 19th. 

огрее ғов INCANDESCENT ELECTRIC Lames. L. G. J. Epps. 4,419. Februar 
22nd. 

ALPARA1US FOR ELECTRICALLY OPEBATIKO AND Com ROLLIKG SE MAPBOBE SIGNALS. 
Sicu.ens Eics. & Co. and L. H. G. Ferreira. 5,048. March 7th. 
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ELECTRICITY SUPPLY v. TRAMWAYS. 


Үнү any rivalry—save in efficiency—or striving for supre- 
macy should arise between municipal committees, respectively 
engaged in the control of electricity supply and electric 
tramways, it is difficult to conceive. Technically con- 
sidered, there is, and can be, no antagonism between the 
two classes of undertaking ; and in the case of the smaller 
towns, where it is practically essential to combine the two 
departments under one head, no difficulty is experienced. 

It is otherwise, however, in the case of the larger towns, 
in many of which the two undertakings have hitherto been 
kept distinct. The magnitude of the operations carried on, 
and the weight of responsibility upon the shoulders of the 
management, amply justify the separation of the depart- 
ments, which, indeed, differ so widely in their nature, that 
one man can hardly be expected to control them both upon 
а large scale with efficiency and economy. It would seem 
that, whether the electricity department supplied the tram- 
ways with power, or the latter erected its own generating 
plant, there ought to be no ground for dissension. 

There has, however, of late years been evinced a 
disposition on the part of the managers of tramways to claim 
for themselves larger powers, and to encroach upon the field 
of other municipal officials, especially the borough engineer? 
This tendency was clearly manifest in Mr. Dalrymple’s paper 
at the Municipal Tramways Convention this year and in the 
discussion which followed ; and recent proceedings at Leeds 
seem to indicate that the position of the electricity N 


| engineer may also be endangered. 


As our readers are well aware, the electricity ЙУ 
department of the Leeds Corporation is under the control of 
Mr. Harold Dickinson, a central station engineer who stands 
in the front rank of his profession, and holds an unblemished 
record for skill and ability, both technical and commercial. 
The tramways are controlled by Mr. J. B. Hamilton, who 
possesses a reputation as a tramway manager fully equal to 
that of Mr. Dickinson as an engineer. Each department 
has its own electrical plant, and there is no ostensible 
reason why peace should not reign between them. 

There has been, however, in Leeds a question of some 
years’ standing, as to whether the tramways in the outlying 
districts should be supplied from the existing high-pressure 
system of the electricity department or from new plant to be 
put down by the Tramways Committee. After considerable 
friction between the two Committees, the latter alternative 
was adopted, whether rightly or wrongly does not concern us 
here. There the matter might well have rested: but 
recently a proposal has been put forward, and is being 
vigorously pressed by a section of the Council, for the 
amalgamation of the Committees, somewhat after the fashion 
of the peaceful alliance of the lion and the lamb—the chair- 
man and the deputy-chairman of the Tramways Committee 
occupying the same offices in the new Committee. We do 
not object to this, but the probability is that it will be 
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followed by an attempt to make the electrical engineer 
suberdinate to the tramways manager—a position which 
can only be characterised as ridiculous, and which would be 
extremely distasteful to both parties (for we do not for a 
moment believe that Mr. Hamilton desires to supplant his 
colleague). | 

We sincerely trust that this insidious and misguided 
attack upon the supremacy of the electrical engineer in his 
own department—the control of which, of all departments 
of municipal activity, requires the most highly technical 
and specialised knowledge—may be defeated. А more 
appropriate course would be to place the whole of the 
electrical plant and mains under the sole control of the 
electrical engineer, who should be responsible for the main- 
tenance of a supply of electrical energy to the tramways, the 
latter paying for it at an agreed price. If the cars were 
propelled by town gas, would any sane man suggest that the 
gas supply department should be placed under the control 
of the tramways manager? The idea is absurd, on the face 
of it. | 

As a striking contrast to the proceedings at Leeds, we 
may refer to the recent decision of the Corporation of 
Halifax, where, after seven years’ experience, it has been 
resolved to place both tramways and electricity supply under 
the control of Mr. Rogerson, the electrical engineer, who 
will, of course, be assisted by expert Traffic and Rolling 
Stock Superintendents. While we do not advocate this 
course, except for small undertakings, it possesses advan- 
tages—and it is certainly vastly preferable to the anomalous 
arrangement proposed at Leeds. 


THE drawbacks to the consumer of 
Copper: having the balk of the production under 
speculative control have been often illustrated before this 
year. It would be comforting to think with the writer of 
a recent article in the Financial News, that the prospects 
of Australian production are such as to warrant the 
anticipation that that country is destined to become one 
of the greatest of the world’s producers in the future. The 
last output given, 36,300 tons for 1906 (this year probably 
increased to about 40,000), bears no comparison with that 
of the States. It would seem, also, that the leading 
producers are at present in a position to supply the world’s 
demand, if they so wish, and can therefore drop the price, 
and so make it unremunerative for other, and more distant, 
mines to compete when it is desired to limit the output. 
The suspension of work in the Copper Queen Mine, recently 
reported, shows how quickly the output is made to respond 
to a fall in price. | 

It is to be desired that Australia, as an enterprising 
colony, should advance to a position from which she could 
assist in balancing the market by the contribution of a 
solid output, but the indications so far are in favour of 
richer country than has hitherto been worked there. 

The Financial News article quotes figures from a féw 
leading mines, and incidentally mentions three new ones in 
the Cloncurry district, registered last year. If these latter 
can operate ut a profit under the existing depressed conditions, 
Australia should have no difficulty in disposing of all the 
copper she can produce, a low cost of production permitting 
of a low price, but cannot influence the market to any great 
extent with the present comparatively small output. 

The Financial Times, in a note on Messrs. J. Lewis and 
Son’s report, comments on the increased buying, both here 


and in the States, during November, total deliveries in 
Europe for the fortnight ending 21st being 21,800, against 
an average of 13,700, and estimated purchases in the States 
for the same period 20,000 tons. It is probably this activity 
which has. kept the price fairly steady, with occasional 
tendencies towards a rise. The visible supplies are high, 
Messrs. Merton’s report showing stocks 15,789 tons for 
November 30th, as against 12,728 tons for October 31st. 
This increase is almost entirely due to North America, 
shipments from Australia showing lower than usual. 


HAPPILY it is not often at the present 
day that one is called upon to reiterate 
complaints on the score of low pressure 
and failure of supply in-connection with modern electricity 
undertakings. 

Indeed, there are few concerns which cannot justly pride 
themselves on the result of their efforts to cure these, almost 
inexcusable, faulte—but still there are a few, and among 
them we should imagine that the supply authority. of 
Sutton (Surrey) deserves a very prominent position. 

Not once, during the past few weeks, but many times have 
the unfortunate consumers in this area been plunged into 
unwonted obscurity, through the failure of the electric 
lighting, to their natural disgust and to the great detriment 
of the supply authority—if it would but see it. That these 
failures—which affected both public and private lighting— - 
do not appear to have been accompanied by any authotised 
explanation, is the more remarkable in view of the strenuous 
competition in illuminating matters which existe to-day ; 
they certainly demand energetic measures, not only of pre- 
vention, but also of pacification, judging from local reporta. 

Bearing in mind that these defects are usually traceable 
to neglect in some form or other, that they absolutely die- 
credit electric lighting, and will certainly lead to reprisals on 
the part of consumers, we cannot believe that those 
interested will quietly acquiesce in the commercial suicide of 
their concern—for that is what it means. We regret that 
it should be in any way necessary to revert to such matters at 
the present day, but such a glaring example of inefficiency 
is a danger to the supply industry as a whole, and calls for 
drastic treatment on that account alone. | 


Sutton 
in Darkness. 


SS ̃ — ee нс 


The Tramcar Brake Question.— The following 
members of the Manicipal Tramways Association Brakes Sub- 
Committee visited Burton-upon-Treat last Friday evening, and 
left on Satarday morning, the visit being made specially for the 
purpose of inspecting the new brake designed by Mr. P. J. 
Pringle. The members carefully examined the details of the brake, 
and saw a number of teste, in which they evinced considerable 
interest, The Committee was represented by the following 
members:—Messrs. J. Aldworth, Nottingham; A. R. Fearnley, 
Sheffield ; J. M. McElroy, Manchester; Н. Mozley, Burnley ; C. J. 
Spencer, Bradford. | 

The main features claimed for this brake аге that it is entirely 
mechanieal, its maximum power is iastantaneous in application, it 
requires no power for applying, and calls for the most elementary 
motion, the conductor having the same control over it as the 
motorman. The above features are stated almost entirely to 
eliminate the failure of the personal element, which is always a 
very grave question. ; 


Engineering Scholarships.— With a view of attracting 
to its service young men of the highest intelligence, the Daimler 
Engineering Co. (1904), Ltd., is offering five scholarships, to be 
awarded ia July, 1908, and to be tenable at the Daimler Works, 
Coventry, for two years. One of these is worth £100 per annum, 
and the others £20 each; all carry instruction in the theory of 
motor engineering for two years, together with А systematic course 
of shop instruction, and are subject to a proviso that the holder 
shall agree to serve the company at a salary of not less than £150 a 
year for two years after the expiration of the scholarship. The 
scholarships will be awarded on the results of an examination, of 
which particulars can be obtained from the company, by addressing 
the Pupils Department. m . 
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ELECTRIC TRAMWAY ACCOUNTING - 
AND FINANCE. 


By ELECTRIC. 


(Conchuled from nage 788.) 


Slores.—One of the important factors in the successful 

management of an electric tramway undertaking is the 
purchase of stores and materials on economical conditions 
and terms. Some companies purchase their stores, for the 
greater part, as the necessity arises, that is, they do not 
contract to any great extent (except for coal in the case 
of companies generating their own current) in the ordinary 
course of business. Others enter into periodical contracta 
or arrangements for much of their requirements, the usual 
routine embodying the preparation in printed form of a 
schedule of stores containing a certain amount of descriptive 
detail, with probable requirements, and requesting prices 
delivered at the company’s stores. Each proceeding has 
its advantages and disadvantages, and a judicious blend of 
the two may be conducive to the best result. The ordinary 
routine in dealing with the reception and issue of stores may 
be briefly noticed. The advices of despatch are handed to 
the Stores Clerk, who sees that the goods received are in 
accordance therewith, the Manager being responsible for the 
quality. The invoices relating thereto are also handed to 
the Stores Clerk, by whom, as well as by the Manager, they 
are initialled after having been passed. The goods are 
entered in the Stores Book in accordance with the invoices 
as passed, and the latter, properly allocated, are given to the 
book-keeping department for inclusion in the head office 
records and for payment. Issues of stores are made upon 
the production of allocated orders or requisitions, which are 
signed by authorised persons, and also by the receiver of the 
stores upon execution. "These requisitions are then priced, 
valued accordingly, arranged in order of date and posted to 
the different accounts in the Stores Ledger, which is 
arranged according to description, each account showing on 
the one side the goods received and taken into stock, and 
on the other the issues therefrom, the difference, of course, 
representing the stock on hand. There are other methods 
of recording the receipt and issue of stores ; but in practice 
the method cursorily noticed seems to find most favour. 
. Depreciation.—The subject of electric tramway deprecia- 
tion has been so frequently treated as to render it almost 
threadbare. No undertaking can be regarded as financially 
sound without adequate provision for wear and tear, which 
is only another phrase for depreciation. Sometimes, how- 
ever, the provision made for depreciation is, unfortunately, a 
casual and negligible quantity, and though we may talk 
profoundly about the estimated lives of rails, cars, cables and 
other depreciating component parts of electric tramway 
equipment, and may be sinking funds, annuity systems, 
diminishing balances, and other methods of computation, 
the fact remains that the ordinary dividend determines the 
allowance, if any, to be deducted for wear and tear. The 
amount included for depreciation in the frequently so-called 
* appropriation," or “ пе profit appropriation," is such as the 
circumstance of the payment of an ordinary dividend and 
the seemliness of the carry forward will admit. 

Depreciation, though a loss, and therefore a charge 
against revenue, is usually subservient to the payment of 
: dividends, and the degree of subserviency may be accentuated 
by controlling trammels. There is consequently little or no 
method (where it is provided) in the manner of its provi- 
sion. Most “ appropriations” are of the paper variety, and 
their value in stress must be regarded accordingly. The 
reservations for depreciation or renewals are usually indi- 
cated on the liabilities side of the balance-sheet. There is 
no uniform mode of expressing such allowances ; but where 
they exist on paper exception may be taken to the incor- 
poration in any title of the term fund, which in such cir- 
cumstances is non-existent. 

In many cases if, and when, the purchasing authority 
exercises its powers, questions of account arise in which it is 
important that there should be employed by it the services of 
an accountant who is, of course, experienced in tramway 


1 


accounts, and who is also familiar with the general adminis- 
tration and practice of electric tramway companies. 

Board Meeting.—The periodical board meeting in the ordi- 
nary course is a very simple affair in the procedure of electric 
tramway company administration. An occasional glimpse of 
light and shade with probably a breezy atmosphere at rarer 
intervals relieve the monotonous tenour of some of these fanc- 
tions. Here you may find various types. The opening voluntary 
of the meeting takes the form of the reading of the minutes of 
the preceding meeting by the secretary, and confirming them 
if correct. The secretary may be required to read them in 
a standing attitude, or he may be required to read them 
seated—equalit‘—according to the prevailing degree and 
element of self-credited majesty and autocracy assembled. 
Traffics may occupy a little time, of which there will be 
submitted a statement in the usual form. Finance may 
come next. А statement showing the current financial 
position of the company with the submission of cheques for 
Signature, and confirmation .of those which have 
been issued since the previous meeting, followed by the 
general itemg appearing on the agenda for discussion, 
confirmation or sanction, and terminating їп the 
transfers usually to be formally passed, and the authori- 
sation and signature of new certificates. And so we 
proceed. Now and again we may witness or be participators 
in an ill-grounded fault-finding spectacle—just to show that 
the fault-finder ia in fleeting evidence. He is usually imbued 
with a keen sense of impressing what little knowledge he 
possesses, and his importance, upon the attention of others, 
frequently with the reward of temporary apparent success. 

Balance-Sheet and Profit and Loss Account.—In order of 
statement the fixed assets precede the floating assets. The 
first item on the credit side is usually connoted by capital 
expenditure, and being of a heterogeneous character it may 
comprise any or all of the following considerations :—Ex- 
penditure upon new lines,embracing permanent way con- 
struction, general electrical equipment, cars, and land and 
buildings, purchase of horse lines and their electrification, 
goodwill, parliamentary powers and so forth. Details of the 
capital expenditure, particularly in regard to the nature of 
the charges incorporated therein, should be available in 
schedule form for thé auditor, and carefully scrutinised by 
him. The capital accounts of many electric tramway com- 
panies are pretty well watered, and the natural tendency, of 
course, ів to capitalise. . 

Preliminary expenses may be found specifically but baldly 
stated, and their composition is often permeated with 
considerable mystery. The usual definition is that it repre- 
sents expenses incurred in connection with the promotion 
and formation of the company ; but in practice this definition 
has -been rendered susceptible to a wider interpretation. 
Whether the item be exhibited per se, or whether it be 
buried in a group of expenditure, its tenure as an asset, or 
rather аз an item of capital expenditure in the balance- 
sheet, should be of brief duration. Careful investigation of 
its composition on the part of the auditor is necessary, 
involving, as it often does, the examination of agreements, 
minutes, allotments of shares, and or debentures and other 
financial paraphernalia. 

Sundry Debtors and Debt Balances.—The major portion 
of this item will be found generally to consist of debit 
balances. The debtors proper may comprise those on 
account of advertising, sales of old material, and other dis- 
similar debits, whilst the debit balances may be located in 
wine of rates, insurances, and other standing charges . 
paid in advance. Altogether the group, of which there 
should be a detailed schedule, is easy to check. 

Stock of Stores and Materials, probably including, inter 
alia, ticket and clothing stock issue, should be supported by 
a detailed schedule certified by the manager. Inquiry 
thereon may be directed towards ascertaining whether it 
contains any antiquated items that are not likely to be used 
by the company, any scrap material, how its value has been 
arrived at, and what accounts have been credited with it, 
and many other queries. 

Deposits against obligations may be simply stated, whilst 
should there happen to be any investments they will be 
probably be stated at cost, in which event in the case of 
registered stocks the certificates will be available unless any 
have been given with a blank transfer as security for the 
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repayment of loans or advances, &c., whilst in the case of 
inscribed stock there will be produced the certificate of the 
bank or house at Which the stock is inscribed. The office 
furniture and fittings may be separately exhibited, and the 
cash at bankers and on Шапа will be reconciled with the 
bank pass book and thé cash records. E 
On the liabilities side of the balance-sheet, we may pass 
from the statement of the share and debenture capital and 
forfeited shares, if any, to sundry creditors and credit 
balances. The former often comprises both trade and cash 
creditors. In a well-regulated undertaking, and where there 
is & sufficiency of working capital, the trade creditors in the 
ordinary way should be represented principally by the unpaid 
accounts for the last month of the financial year. Any com- 
paratively small charges accrued and unpaid will figure 
amongst the credit balances, Any large and important 
sums should be specifically stated. Debenture interest 
accrued should be separately shown, as well as any loans or 
advances with the interest accrued and unpaid to date, 
reference being made in the narration to any security given 
for repayment. If the company has issued any of its 
debentures against such loans or advances they should be 
shown as in reduction of the liability. | 
Assumption of liabilities of vendors and others for 
considerations received should be singly indicated. 
nclaimed Dividends and Interest.—It is the usual 
practice to create a dividend and debenture interest account 
at the bank by transferring thereto from the current 
account the sums required to pay dividend and debenture 
interest warrants. This is done by debiting dividend or interest 
account as the case may be, the former being transferred to 
the appropriation section of the profit and loss account, and 
the latter to the profit and loss account. In this way any 
unclaimed dividends or interests do not appear in the 
balance-sheet. Another practice whereby such unclaimed 
sums are indicated in the balance-sheet, may be illustrated 
as below :— | 
Say, dividend, 100,000 shares at 5 per cent. = £5,000, 
less tax = £4,750. Amount claimed at end of financial 
year, say, £4,700. We, therefore, have— 
Neb A Cash. 
Dividend account A.B. | 
Bank... з . £4,760 
А.В. Bank Dividend Account. 


Cash ...  .. 44,750 Sundry persons for 
| N ; oS es dividend warrants 
paid during the year £4,700 


Sundry Persons for Dividends. 


Income-tax ... ... £250 P. & L. account . £5,000 
A.B. Bank dividend 
account jis . 4,700 
| Profit and Loss (App. Sec.) 
Sundry persons for divi- | | 
dend ... ды; .. £5,000 , 
Income-Tur, 
Sundry persons £250 


Here it will be noticed is a debit balance on the A.B. 
Bank Dividend Account held for the payment of the credit 
balance of £50 to sundry persons for dividends. 

We may have next a debenture sinking fund, consisting 
of appropriations of the credit balance of profit and loss 
account, Which sometimes correspond with those required 
for redemption. The result is that when the debenture 
obligation has been extinguished there remains as a liability 
the total of tke periodical sums which have been во accumu- 
lated, and the debenture sinking fund becomes, ipso facto, a 
reserve. The following pro-forma accounts illustrate the 
point :— | 


Before liquidation of the debentures. 
A. F. Z. Electric Tramway Ch., Ltd, 


Share capital... . . £100,000 Assets . £162,500 
Debenture capital 25,000 
Sundry creditors and 

credit balances 2,500 
Debenture sinking 

fund bns 25, 000 
Re venue account 10,000 

А £162,500 £162,500 


After. 
Share capital ... .. £100,000 = Assets... 137,500 
Sundry creditors and | 
credit balances 2,500 
Reserve e 25,000 
Profit and loss 10,000 
£137,500 £137,500 


Much controversy has raged over the sinking fund question 
in relation to the accounts of municipal authorities. It is 
a very wide subject, but, incidentally, it may be stated that 
the sinking fund, as far as it goes, is a contribution towards 
depreciation. 

Then we may have a depreciation or a renewal account, 
followed by a reserve fund, which is always an interesting 
discovery. A reserve fund is generally defined as the excess 
of assets over liabilities, including paid up capital. The 
investment or otherwise, and the cost of reserves, form very 
debateable subjects, and will be fully treated in a separate 
article upon the finance of electric tramway companies. The 
concluding item is the credit balance (should there be one) of 
the profit and loss account, less any interim dividends paid. 

On the credit side of the revenue account, the income may 
comprise, in addition to the traffic receipts, interest on loans, 
dividends and interest on investments received and receivable, 
transfer and other fees, commissions and profits in the 
shape of shares and debentures and sundry receipts, whilst 
on the debit side we have such classifications of expenditure 
as running expenses, repairs and maintenance, purchase of 
or generation and distribution of current, rents, rates and 
insurances, interest on loans, paid and payable, debenture 
interest, general administration expenses, less any amount 
capitalised. 


OORRESPONDENOE. 


Letters received by us ter. b pm. on Tuesday. cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
shed unless. we have the writers name and address in our possession. 


Wireless Telegraphy. 


With reference to Mr. Harold A. Hall’s letter in your 
issue of November 29th last regarding a wireless telegraph 
apparatus, my recent invention, No. 19,077 of 1907, 
embodies the principle suggested. 
` I employ a revolving conductor which is in electrical 
contact with one or more closed or endless conductors. 
When in motion the revolving conductor must, at some 
position of its movement, encircle the greatest, number of 
electric oscillations (or lines of force). 

When the apparatus is required to be made small, for use 
on ships, &c., to make the closed conductors more sensitive 


they are given a number of turns. 
Regd. R. Osman. 
London, December 5th, 1907. | 


Prepayment Meters. 


The chief uses of prepayment meters are to facilitate the 
collection of accounts and at the eame time to restrict the 
amount of credit given to consumers, it being difficult to 
apply the methods commonly resorted to in other businesses 
to attain these ends, due to not having the same control 
over accounts and discounts. For example, one cannot pick 
or choose customers to the same extent, and the originating 
order really never terminates. Prepayment meters are the 
only means of making troublesome accounts good business 
and placing them well under control. 

The well-to-do consumer gets his account, pays by cheque, 
aud seldom has occasion to think about his meter ; in the case 
of the prepayment one, the consumer is brought day by day 
into contact with it, and money is demanded on the spot, so no 
sympathy exists between them. This obviously renders the 
design and sealing of the case a matter of more importance 
than in the ordinary meter ; and in this respect the existing 
prepayment meters are open to adverse criticism. 
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The function of the ordinary meter is to record the 
amount consumed, from which the value of the same is 
calculated and the account collected. That of the prepay- 
ment meter is primarily to collect the account, Шеге being no 
difficulty in calculating from it the amount consumed. 
Hence the purpose served by recording the number of units 
pigs through the prepayment meter is : (1) To check the 

onesty of the man who collects the money. (2) To ascertain 
whether money had been previously removed from the meter, 
or, in other words, to check the honesty of the consumer. The 
fact that the “undertaker must bear the loss (ELECTRICAL 
REVIEW “ 
deficiency, renders the proper sealing of the meters the right 


way of disposing of this difficulty. (8) In case the automatic 


switch failed to break the circuit at the proper time, the 
recording dials would show the deficiency ; but the switch 
being comparatively simple and safe, it would pay to take 
the risk and dispense with the dials. In the case of the 
meter going too fast or too slow, or stopping, with the 
switch in, there would be a corresponding error in the 
money deposited in the meter and the recording dials. 
Hence, to dispense with the current-consumption indicator, 
the signal before switching off, and the indicator showing how 
much is paid for and when coin is required, would simplify the 
whole mechanism ; then the simpler it is, the more reliable 
and cheaper the meter can be made—just what is wanted. 
In Dublin there are said to be 22,000 prepayment 
gas-meters. ; 
Call Again. 


Standard Wall Plugs. 


Would it not be possible for manufacturers to make an 
arrangement to manufacture a standard wall plug? At the 
present time there is endless trouble with these. It is 
frequently impossible to get a plug to fit an existing base, 
and manufacturers appear to delight in making small 
variations, which make the parts non-interchangeable. Why 
should wall plags not be standard in the same way that 
lamp-holders are ? 


Electricity Works, Tynemouth, 
December 5th, 1907. 


C. Turnbull. 


[A sub-committee of the Engineering Standards Committee 


was appointed a long time ago to deal with accessories of 
this kind, but has not yet reported.— Eps. E. R.] "EI 


With reference to the letter by “ A Fault Finder” in your 
issue of November 22nd, dealing with the method of fault 
finding described in my article on continuous-current three- 
wire distribution, which appeared in your issue of October 
25th, I made no claim for originating this method of fault 
localising. I noticed a brief reference to it some time ago, 
and the idea seemed of no practical use. An experiment on 
an actual fault already roughly located by the drop of 
potential method gave such surprising results, that after 
further experience with the method I was convinced that for 
many classes of faults it was much supetior to the ordinary 
methods dealt with in the text-books on the subject. Ita 
great accuracy, the simple apparatus. required, and the fact 
that not even the faulty cable was required to be discon- 
nected from the line mains, showed that it deserved making 
as widely known as possible. 

My experience with this method has been confined to 
cables laid solid; and cables drawn into earthenware and 
iron duets. As to lead-covered or armoured cables, I am 
of the opinion that any serious fault would burn the 
metallic covering completely through, thus breaking the 
continuity of the covering and allowing the current to 
directly to earth, and permitting the fault to be exactly 
located. mE | | 

The case mentioned in the article of a faulty cable drawn 
through an iron pipe between two street-boxes, seems to 
resemble the case of a lead-covered or armoured cable. 

With regard to lead-covered mains drawn into earthen- 
ware conduits, a fault occurring in this case would be 
located down to one particulat length of cable in the 
ordinary way, and then lifting the street box covers should 


al Column," May 24th, 1907) of any such 


enable the fault to be found. The smoke resulting from 
the fault would travel in either direction along the duct to 
the two nearest street, boxes. 

There is à happy mean between the pick and shovel, cut 
and try mains engineer, and the highly scientific man with 
his cartload of delicate testing sete. The experiences of 
practical men with the results of actual cases are what are 
most required in the solving of the quickest method of 
removing faults from cable systems. 

W. A. Toppin. 

Greenock, December 2nd, 1907. 


Prepayment Supply. 


I have been interested in an article in your issue of this 
week by Central Station Man " about prepayment supply. 

I am very much surprised at the attitude ** Central Station 
Man " takes, more especially when we see what a good thing 
the gas people are making out of prepayment meters. 1 am 
not in sympathy with Central Station Man" when he 
states that a supply should not be given at a price less than 
7d. per unit. But this high price seems to be brought about 
by free wiring. I cannot see how a station can afford to 
wire a house at an average cost of £7 108. (this does not 
include the cost of service and meter), when, from details 
stated, the revenue from the same is only £1 8s. per annum. 
Prepayment meters, I am certain, would pay well under 
certain conditions. If possible, the landlord should be 
induced to wire the cottages when they are being built. I 
do not think many landlords would pay outright for this, 
but they might pay a rental on an assisted wiring scheme, 
as I consider the clase of cottage suitable for a prepayment 
meter should not cost more thau £3 or £4 to wire. The 
lamp renewals must be put in free, I think, if the consumers 
are to be kept. 

W. A. Walker, 
Resident: Engineer. 
Kettering Electricity Works, | 
December 7th, 1907. 


Your contributor in last week’s issue evidently believes in 
keeping a tight hand on the small consumer, as a conse- 
quence of which the system adopted fails to become popular, 
and, in spite of the high charge per unit, can never show an 
adequate return. If a little more generous treatment of this 
class of consumer fails to improve matters, then, indeed, it 
must still be that the electric light is for the classes only. 
There is the richest vein in the strata still practically 
untapped—the thrifty working classes living in houses at 
from £12 to £20 rental, to whom a system of prepayment 
through the meter, on the lines of the penny-in-the-slot 
gas-meter, appeals strongly. This class, approached in a 
generous and effective manner, would put new life into many 
electric supply undertakings, as was the case with the gas 


concerns. 
H. N. 


Enterprise on the Part of British Firms. 


| In your issue of August 9th, Messrs. Lyell & Co. deplore 


“ Jack of enterprise.”. My experience is the reverse of theirs. 
In answer to my request for lists, | have received 40 replies, 
including the most prominent electrical and mechanical 
engineering firms, and probably I shall have a few more by 
next week's mail. I beg to take this opportunity of thanking 
the various firms and gentlemen who have had the enterprise 
and conrtesy to reply. 


Auckland, New Zealand, 
October 28th, 1907. 


8. Irwin-Crookes. 


Premium Apprenticeship. 


I observe in your issue of November 29th an article by 
Mr. C. A. Smith, B.Sc. I am sorry to say that my experience 
in one branch of the engineering profession, namely, 
municipal electrical engineering, differs very much from his, 
in that to my mind the premium pupil has not gone. I 
would that it were so. 

I am personally acquainted with a case in which a Univer- 
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sity man (a B.Sc.) was employed by a Corporation for a 
period of about four years, during which time his salary had 
risen to the munificent sum of £4 4s. per month. 
worse still, his prospects of advancement at that place were 
nil, simply due to premiums’ having to be pushed on," 
whether competent or not. On more than one occasion, as 
a last resource, the advice of this man was asked, and acted 
upon by his superiors in position, who were receiving a salary 
many times greater than his. 

Neither can it be argued that he lacked push or ability, 
for after being driven from municipal work in disgust, he 
has now become an engineering demonstrator in one of our 
best technical colleges; and one from which many of our 
eminent engineers have received their training. Of courte, 
had this unfortunate individual been employed by a com- 
pany, he would probably have fared better, as profits would 


count before influence due to premiums. 
Justice. 


Brakes for Tramcars. 


Kindly allow me through the medium of your “ Соггев- 
pondence " column to suggest an improved application of the 
slipper brake on tramcars. 

I suppose that the progress of a runaway car is opposed 
by friction alone on the present type of brake. Why not 
give this slipper a lip to come into contact with the inside 


of each rail and apply the controlling power diagonally to 
the slippers as in diagram, thus bringing into action another 
opposing force due to the springing of the rails? This idea 
may not be deemed feasible by some minds, but J hold that 
any suggestion is worth putting in the scales to he weighed 
by competent judges. 

Leslie A. Thain. 

Buxton, December Tih, 1907. 


I quite agree with Mr. Widlake's remarks regarding the 
probable results of attempting to stop a car by reversing the 
motors, but I think he has been a little һата, оп the motor- 
men, as there are, I am afraid, a number of engineers, 
expert in other respects, who console themselves quite in 
ostrich fashion, that in the event of the brakes failing, the 
car can be stopped by reversing the motors. For instance, 
you evidently conceived this possible when writing the 
editorial in your issue of October 25th ; and again, I notice 
in your review on Mr. Sayers's book on Brakes, in your issue 
of the 15th ult., the sentence plus the power to reverse 
the motors." I do not know whether these are the words of 
Mr. Sayers or of your reviewer, but in either case why is an 
imaginary quantity added ? 

With reference to mechanical slipper brakes on single- 
truck cars, І suggest that these would be much more effective 
if fitted in front of both pairs of wheels, particularly in the 
case of top-covered cars having a high centre of gravity, for 
in that position an additional force would be available in the 


{ L 
form of m — . In the editorial remarks I referred to, 


at 
you lay stress on the importance of quick application of the 
brakes, a point which has not yet received the attention it 
merits, uot only on acconnt of the speed gained during 
application having to be neutralised, but also because of the 
fact that the coetlicient of friction diminishes as the speed 
increases ; in fact, if the speed is high and the rails are 


And 


greasy, the braking effect of two wood blocks pressed on the 
rails is very slight. The braking value of the motors when 
shorted on each other is questionable; it would appear to 
vary between two points, the one not powerful, the other too 
powerfal. Perbaps one of your readers would feel inclined 
to test it; if so, I suggest that he selects a rail which is in a 


very greasy condition. 
: A. Johnston. 
Swansea, December 2nd, 1907. 


[We think that Mr. Johnston should gather from our 
various articles that we strongly disapprove of the use of 
reversed motors as brakes. We agree with him that they 
ought not to be so used. | 

As trucks are built at present, the application of slipper 
brakes in front of the wheels is not easily accomplished, and 
Mr. Johnston’s suggestion is impracticable, or at least 
undesirable, for other reasons.—Eps. E. R.] 


INSURANCE.—À reader inquires for an insurance company 
that will take up the insurance of the globes of arc lamps 
used for public lighting. 

FREQUENCY INDICATOR.—The maker or selling agent for 
the Goold frequency indicator is inquired for. 


WRONG ADDRESS.—A correspondent recently gave the 
address, 26, Loraine Road, Holloway; we replied by post, 
and our letter has been returned, marked * Not known " at 
that address. We trust that there has been some mistake; 
to ask for information whilst giving a false address would 
be a despicable act. 


SOUND AS A MEANS OF CONTROLLING 
OPERATIONS AT A DISTANCE. 


By JOHN GARDNER. 


It has been the aim of the writer, іп an investigation 
extending over some years, to secure to sound, over com- 
paratively short distances, the same power of closing and 
opening an electric circuit at a distance as has been possible 
when using the ether as the medium between the trans- 
mitting and receiving stations, and it is claimed that a 
process has been discovered of attaining this object with 
sufficient reliability to form the basis of a new method of 
automatically governing actions at a distance without solid 
connections. 

The conducting medium which is preferred, and in the 
employment of which the new system is likely to find its 
chief uses, is water, which is extremely susceptible to sound 
vibrations both in accepting such impulses from a generator, 
and in providing a path for their ready transmission. In 
the classical experiment of Colladon and Sturm on Lake 
Geneva, in 1826, a bell strack by a hammer and suspended 
only 1 metre below the surface was heard 9 miles away, the 
speed of sound in water being found at the same time to be 
about four times as great as in air. But where shorter dis- 
tances are to be covered, or where a more powerful generator 
of sound is available, air is a practicable medium for the 
purpose in view. 

Since sound can be generated in a variety of ways, as by а 
bell in contact with the conducting medium, by a diaphragm 
electrically attracted and released, or mechanically, as by 
timed blows of a hammer upon the plates of a ship, the 
present system does not require that the sounds destined to 
bring about the desired operation shall be originated in any 
particular manner, but it is essential that, however caused, 
they shall have a definite and constant musical pitch, dura- 
tion and interval. Moreover, it is necessary in some cases to 
provide that several sounds of differing pitch shall be 
simultaneously generated, and shall act at the same time 
upon the receiving apparatus, before a single circuit cam be 
affected. 

The apparatus at a sound-receiving station essential to 
the attainment of the required result—the governance of an 
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electric circuit—has proved to be of a simple character, con- 
sisting primarily of a vibrator, preferably in the form of a 
strip of steel tape, mounted by one or both ends upon a part, 
such as the plating of a vessel, which is exposed to the 
arriving sound. The vibrator partakes in this way of all 
the impulses reaching the ship's skin, but it being tuned to 
the distant sound, only the desired component is amplified 
by the sympathetic vibrations of the free portion of the strip 
to such a degree as to bring about the initial electrical 
action upon which all further effects at the receiving station 
depend. Even after amplification the disturbance of the 
strip is extremely small, no change of condition being per- 
ceptible with a strong magnifying glass. 

Relays for telegraphic purposes are sometimes set so that 
the tongue or armature has a very small travel, 1 10: in. 
being considered a fine adjustment; but in the case in 
question & movement very much smaller is made use of for 
the same end—the opening and closing of a circuit. As no 
method of adjustment of contacts is applicable to such 


minute movements, the plan adopted is to mount а carbon . 


pencil mierophone upon the sound-receiving vibrator, and to, 
give the pencil such weight and dimensions as will permit it 
to vibrate with the strip upon the reception of any note not 
corresponding with the natural period of the strip, 
but to remain stationary relatively to the vibrator when 
this is affected by a sound which 16. is prepared to 
amplify by resonance. With silence, or with an unsuit- 
able note, the pressure of the pencil is therefore 
constant, but upon the arrival of a sound in agreement with 
the pitch of the vibrator, amplification follows, and the 
intimacy of contact between pencil and vibrator is diminished. 
Both these parts are in electrical circuit with a source of 
current of very low voltage and with the winding of the 
magnets of a. relay, preferably polarised, of very high resist- 
ance, the relay being so adjusted that the full or normal 
current flowing during quiescence of the microphone is just 
sufficient to hold the tongue in the position in which, in 
ordinary telegraph work, the local circuit governed by the 
relay would be closed. А disturbance at the microphonic 
contacte, due to the arrival of the proper sounds, increases 
the resistance at that point, and the diminished current flow- 
ing through the winding of the relay is then unable to hold 
the tongue, which is released, and by moving to the opposite 
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contact, closes the local circuit, which remains completed so 
long as the proper sound reaches the vibrator and the 
disturbance at the microphone continues. No vibration 
occurs at the relay itself, a sound lasting two seconds, for 
example, permitting the tongue to remain in the same 
ition for this time, so that the fouling of the relay contacts 
which would follow such a high number of interruptions of 
the circuit as would be present with the note G (384), for 
instance, is avoided. ' 
In fig. 1 v is the vibrator, securely fastened by its ends 
to a frame rigidly secured to the sound interceptor, say, the 
plates of a ship. The vibrator carries a weight, which may 
also be an armature to be acted upon by a magnet in circuit 
with a microphone, when it is preferred to use the circuit 
controller at. a! point remote from the sound receiving posi- 


tion. In fig. 2 one end of the vibrator is carried by a 
tension lever, by means of which the tune can be varied. 

In circuit with the winding of a relay and & source of 
current are the electrodes c!, c?, the first being pivoted in 
& bracket insulated from the frame, and c? being attached 
to the strip. The increase of resistance takes place - at the 
point of contact of c! and c?, when v is disturbed by the 
appropriate sound, this resulting in the release of the relay 
tongue to complete the local circuit. 

While a polarised relay is preferred, the relay may 
obviously take the form of an ammeter having a maximum 
reading slightly higher than the. current passed by the 


Fia. 3. 


microphone when in the undisturbed state. The index of 
the instrument is, in this case, the moving contact for 
completing a local circuit by touching a fixed contact on 
the dial. 

Where there are many interfering sounds, or where the 
noise at the receiving station is considerable, there may be 
several microphones in parallel through the winding of a 
single relay, and if three of these be mounted upon vibrators 
tuned to the notes C, E апа G, for example, it will be neces- 
sary that all these notes reach the receiving apparatus at 
the same time before the relay tongue can be released to 
bring about the desired operation, a practicable amount of 
protection against disturbance being secured in this way. 

Fig. 3 shows three differently tuned vibrators, all of which 
must be simultaneously acted upon before the relay tongue 
can be released. 

It has been found that a far more sensitive receiver can be 
produced by mounting the microphone upon a part of the , 
vibrator a considerable distance from a loop,“ which in 
ordinary circumstances would have the greatest amplitude of 
movement.  Damping of the oscillations of the strip is 
avoided in this way, and the current reduction is actually 
much greater than when the microphone is operated from a 
loop, while the natural period of the strip is leas interfered 
with; in other words, an .undesirable sound is less able to 
give rise to the ultimate operation. "This apparently trifling 
detail is actually one of great importance, giving, as stated, 
sensitiveness to the desired sound and insensitiveness to 
improper ones, and it is hardly too much to say that the 
system has been rendered practicable by its adoption, coupled 
with the peculiar position of the carbon pencil in relation to 
the strip. 

In its application to that branch of submarine signalling 
which consists of warning vessels of their position in relation 
to fixed pointe, such as lightships fitted with submerged 
bells, the system described should be useful in rendering the 
reception of the warning automatic, and thus further reducing 
the risk of accidents, as it will be practicable to sound a 
trembler bell on the bridge of a vessel, or even to blow the 
whistle, to inform the officer in charge that, notwithstanding 
any opinion he may have formed as to his position, his ship 
is in the neighbourhood of a danger point. 

In finding the direction of a lightship, accurate comparison 
of the intensity of different sounds is also facilitated by the 
manual introduction of resistance in one or other of the 


. circuits connecting the sound receiving portion of the vessel 


with the pilot house, while the current passing in one or both 
circuits is an indication of the distance from a sound 
generating station at the moment the apparatus ceases to 
act. ©з 
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The operation of a printing telegraph instrament by sound 
transmitted from a distance will enable the officer in charge 
of a submarine to receive a message printed in dots and 
dashes from a surface vessel better able to look out than 
himself. 

By the employment of a step-by-step motion subsidiary to 
the initial circuit-opening, several distinct operations may be 
controlled at the receiving station. An automobile mine or 
torpedo can be governed in this manner, and a model has 
been made in which the propeller is started and stopped, the 
rudder is put in any position, and an explosive charge is 
fired, any or all of these effects being obtained by the voice, 
singing the appropriate note in little more than a whisper, 
the operator standing some yards from the apparatus. It is 
literally true that the machine does what it is told. With a 
powerful generator of sound a distance of several miles is 
expected to be reached. 


[We have seen and tested the model above-mentioned, and 
can vouch for the accuracy of the inventor's statements 
regarding it.—Eps. E. R.] 


THE ELECTRICAL EXHIBITION, 
MANCHESTER, OCTOBER, 1908. 


[THE MEETING aT MANCHESTER. | 


„А MEETING of the electrical trade, convened bv circular, was beld 
on Friday afternoon, December 6th, in the Board Room of the 
Manchester Chamber of Commerce, to consider the proposal for 
holding an exhibition in Octoher of next year. 

The Chairman of the Manchester Chamber of Commerce (Mr. 
E. H. Langdon) presided over the méeting, and there were 
present representives of the following electrical firms: — Messers. 
Berry. Skinner & Co., London; Messrs. A. Reyrolle & Co, Ltd., 
Hebburn-on-Tyne; the General Electric Co., Ltd.; Messrs. B. & S. 
Massey, Openshaw; Messrs. Steinthal & Co., Manchester; the 
Electric and Ordnan^e Accessories Co; the Lancashire Electrical 
Engineering Co., Ltd.; the British Westinghouse Electrical and 
Manufacturing Co, Ltd.; the D. P. Battery Co., Ltd.; Messrs. 
Mather & Platt, Ltd., Manchester; the New Brotherton Tube Co., 
Ltd.: Ferranti, Ltd.; Electromotors, Ltd., Manchester; Bruce 
Peebles & Co., Ltd., Edinburgh; Messrs. Parmiter, Hope & Sugden, 
Manchester; the Aron Electricity Meter Co.; the Liverpool 
Wlectric Cable Co., and Messrs. Drake & Gorham. Mr. C. 8. 
Northcote, Mr. S. L. Pearce, Mr. Stubbs and Mr. Davenport were 
also in attendance. The German Consul (Manchester) was present 
throughout the meeting. 

The chairman said: I may commence the proccedings by explain- 
ing to you how I came to tske the chair to-day. A short time ago 
Mr. Pearce called upon the secretary of the Chamber of Com- 
mittee, aud explained that tbe electrical manufacturers of this 
district were desirous of holding an exhibition in Manchester, and 
that they thought it would be an advantage to have the support not 
only of the Corporation, bat also of the Chamber of Commerce of 
the citv. The matter was submitted to one of our committees, as 
we could not have a board meeting, the business being of a pressing 
nature, and tbat committee decided that the Chamber of Commerce 
should do all that it possibly could to further the object in view; 
and the president for the time being was requested to assist the 
promoters in their object, subject to certain conditions, which Mr. 
Pearce assures me will be fulfilled. The chief condition is, that 
the exhibition shall not be made into a sale room for articles to be 
taken away by purchasers; secondly, that there should not be—as 
there bave been in many exhibitions—anythiung of the nature of 
“ side shows,” or entertainments, got up merely to attract the public 
and to bring in gate money, but it shall be an exhibition of purely 
scientific and: practical appliances used in the various trades 
which employ electricity as a motive power or for lighting. 
І do not think I need occupy your time longer. But І must add 
one thing—I am quite sure there is no question of any promotion, 
or promoters, about this undertaking. It is a purely disinterested 
movement, except in so far as it is inthe interest of manufacturers, 
who will send machinerv, &c., for exhibition. The business 
before this meeting is: first, to approve of the scheme, as set 
forth in the circular; and, secondly, to elect representatives oa the 
General Committee. You will see from the circular that five repre- 
ssentatives are to be elected from among the general exhibitors— 
three are to be selected in Manchester, and two in London. I have 
great pleasure in moving from the cbair :—“ That the scheme for an 
Electrical Exhibition, as presented to the meeting in the circular, 
dated November 29th, be approved and adopted." Mr. Stubbs will 
second the resolution, and the question. will then be open for 
discussion. Mr. Davenport will be pleased to answer any questions 
or give further information. 

Mr. Stubbs said that, as representing the Engineering Section of 
ths Manchester Chamb?r of Commerce, he heartily supported the 
stheme, and had great vleasure іп seconding the resolution. The 
meeting would agree |with him that there could be no better centre 


in the United Kingdom than Manchester for such an exhibition as 
was contemplated. It was a very important centre for manufactures 
of all sorts of electrical machinery, and time need not be wasted in 
recommending the scheme. He wag very sanguine that, if the 
exhibition were held it would be a great sucsess. 80 far as the 
the Engineering Section of the Chamber was concerned, they might 
be assured that it had their cordial support. 

The Chairman: I mist apologise for one omission. After Mr. 
Pearce called upon me, I submitted his proposal to the Engineering 
Section, and they not only gave it their support, but recommended 
it to the General Committee of the Ohamber of Commerce, stipula- 
ting, however, that, as a Chamber, they assumed no pecuniarr 
responsibility. I now invite criticisms and suggestions on the 
general scheme. | 

Mr. Davenport, replying to questions, said that if the receipts 
from admissions and other sources were likely to prove insuffi rient, 
it would be for the Corporation, iu conjunction with the organisers, 
to devise means. He did not think the Committee would go for- 
ward unless they were satisfied that there would be a sufficient 
income to ensure success. E ES 

The Chairman; The exhibition at Olympia, under the manage- 
ment of a similar committee, was a great success. They have that 
precedent to go upon. Every new exhibition profits by the 
experience of the. past. | ; | 

Mr. Bevis said there were guarantors for that exhibition. Tha 
position here was somewhat different. The committee might be 
sanguine, but it was well known that exbibitions sometimes 
resulted in deficits. It should be ascertained, first of all, how the 
expenses were to be guaranteed: The Committee would find it 
hard, if, besides giving their labour, they were ésddléd with a 
deficit at the close. Did he understand that the Manchester Cor- 
poration would make it good ? 

Mr. Davenport: No, I do not say that. 

Mt. Bevis: The Manchester Corporation being the organiser? 

Mr. Davenport: The position, I presume, would be this—it 
sufficient guarantors do not come forward to ensure'success, the 
Corporation will abandon the exhibition. You cannot expect to 
have a cut-and-dried scheme without a guarantee fund. — 

Mr. Nortlicote said that up to the present funds had come in 
satisfactorily ; but the Committee would not finally approve the 
scheme until success was assured. 

Mr. Davenport, revlying to Mr. Bevis, said that negotiations 
were in progress with regard to railway arrangements aud space, 
but these matters could not be settled until the Committee was 
fully constituted and empowered to act, | 

Mr. Bevis thought their first object shonld be to get a working 
ee together, but much preliminary work had been done 
already. 3 e 

The Chairman: The object of this meeting is to secure the 
general approval of the trade; and, as a natural corollary—the 
scheme being approved—you, gentlemen, will select three repre- 
sentatives from amongst the general body of exhibitors to serve on 
the Committee. ` | | 

Mr. Davenport; And those representatives will not be asked to 
do anything until the Committee is fully constituted. 

The Chairman: The scheme provides for a president. І under- 
stand that the Lord Mayor of Manchester has consented to approach 
a leading nobleman—a large landowner in this district —with an 
invitation to act as president. The name of the nobleman cannot 
be made public until his assent has been obtained. 

The resolution, moved by the Chairman, and seconded by Mr. 
Stubbs, was put to the meeting and carried unanimously. 

The Chairman then invited the meeting to nominate three 
gentlemen from amongst the general body of exhibitors to serve 
on the Committee; but before a vote was taken upon this point, 
Mr. Dunlop, of the British Westinghouse Co. (who had just entered 
the room), was asked to state his views. 

Mr. Dunlop promised, on behalf of his comp*ny, very hearty 
support to the scheme. They much preferred, he said, to have 
an exhibition in Manchester, rather than in London; and Mr. 
Pearce and Mr. McCowen deserved the support which he believed 
manufacturers were prepared to give them, and thanks for the part 
they had taken in promoting the scheme. Mr. Bevis had very 
wisely raised the question of funds. It was of interest to manu- 
facturers how much their liabilities would amount to in a scheme 
of this kind, but these proceedings, he understood, were to be 
regarded as preliminary. 

The Chairman: That is so. 

Mr. Dunlop: We are prepared to do whatever we can. within 
reason, to co-operate with other electrical manufacturers in this 
district, to make the exhibition a success. That ів all I need say at 

r sent. . 

The tbree gentlemen nominated to serve on the committee as 
representing the general body of exhibitors, were Mr. Long- 
bottom, of Elec'romotora, Ltd; Mr. Bevis, of the General Electric 
Co., Ltd.; and Mr. Dunlop, of the British Westinghouse Co. 

The names were unanimously approved by the meeting. | 

The Chairman said he did not think the meeting could proceed 
further that day, and he thanked those present for their attendance, 
at the same time assuring them that the services not only of the 
Envineering Section, but that of the general staff, of the Chamber 
of Commerce would be at their service iu furtherance of the 
scheme. i 

The thanks of the meeting were voted to Mr. Langdon for his 
services in the chair, and for his hearty co-operation. The help of 
the Chamber of Commerce, Mt. Davonport said, was much valued 
by the organisers. ‚ | 

This concluded the business. | 

A site for the intended exhibition havadt yet been chosen, but 
the orgaoisers have two or three available pieces of land in view. 
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The space required will be about 100,000 sq. ft., and the most 
advantageous site, having regard to railway and other accommoda- 
tion, will be selected. 

Another meeting, presided over by Sir Wm. Preece, was to be 
held in Londoa yesterday (Thurstay), December 12th, at the Hotel 
Cecil, when two gentlemen, representing the trade in the London 
district, were to be chosen to join the General Committee. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


— 


Reflector Shades. 


Ма. F. J. TIFFIN, of 3, Great Winchester Street, E. C., is supplying 
a new protected fitting and silvered-glass (“ Everbrite") reflector 
shade. Hitherto these reflectors have been provided with a glass 
neck and metal carrier, with three screws and 1}-in. hole to fit on 
to bayonet bolders. For inside use this has given satisfactory 
results, but for outside service, and especially for service on rail- 
way and tramway cars, the risk of the glass neck breaking or the 
screws working loose, ia consequence of the vibration, has been 
great. This fact has led to the introduction of the new fitting, by 
which all the risk of breakage is stated to bave been overcome. 

The fitting is in polished aluminium, and we understand that if 
is easily fitted, being made in two pieces, one of which is passed 
through the inside hole of the reflector, the dome piece resting on 
the outside; the lamp-holder is passed through the fitting and 
securely fastened by means of the shade-carrier. 


Victor Arc Lamps. 


The accompanying illustrations show the external appearance 
and the mechanism of the Victor " enclosed p.c. arc lamps, which 
are being introduced by the ELECTRIC & ORDNANCE AOCESSORIES 
Co., Lro., of Stellite Works, Aston, Birmingham. These lamps 
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Бо. 1.—MECHANISM OF STANDARD Lamp. 


bave been standardised in three forms—the “Standard,” “ Minia- 
tare,” and “ Flame" lamps, and have been designed with a view 
to securing the utmost simplicity of construction, interchange- 
ability of parts, and excellence of workmanship and material. 

The mechanism contains no clockwork, shunt coils, or dash-pots, 
and there is only one moving part. The “Standard ” lamp burns 
for 100 to 140 hours without re-trimming, and is easily trimmed 
and cleaned. The insulation is suitable for high-voltage circuits, 
and the voltage across the arc, it is claimed, is unusually high, 
giving a high efficiency. 

The one moving part is contained inside a sealed tube, and the 
arrangement of the parts is practically symmetrical round a central 
tube. The coils are impreguated so as to bé impervious to moisture, 


and there'lis no ting mechanism. The lamp is suitable 
for burning either singly, on circuíts up to 125 volte, or in series 
with others of the. same make, and the “Standard” type is stoaked 
in only one size, taking 5. amperes. The line resistance, which 
consists of Eureka wire wound on a glazed porcelain cylinder, ів 
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Fic. 2.— STANDARD " Lampe. 


contained within the case; the coil is self-contained, and is coa- 
nected with the clutch by a copper flexible, but the grip is of 
steatite, and therefore carries no current, so that it cannot be 
injured by sparking. The upper part of the case slides down over 
the lower part when it is desired to inspect the interior, and the 
whole of the case is insulated from the circait. 
The globe is of special design, only the lower two-thirds being 
opalescent, and the upper third clear glass; thus the upward light 
from the arc hasan uninterrapted path to the globe support and 
reflector, which are white enamelled, giving the maximum efficiency 


-— 


Fic. 3.—PBoTOGRAPHIC LAMP. 


a 


of illumination. Air ducts arc provided in the base, round the 
case, and under the crown of the lamp, giving ample ventilation 
The carbons are both of the same diameter, and the stump of the 
upper carbon is just long enough to be used for the negative when 
trimming. 

Fig. 1 shows a section of the Standard lamp, and fig. 2 the 
complete lamp; fig. 3 illustrates a special pattern used for photo- 
graphic purposes. In the latter an arc 1 to 14 im. long is employed 
giving a violet light, with special carbons. | i 
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Paraffin-Electric2MotorgSets. 


Tur SgAL!Moron'Co.,'oflOld'Mill Lane.“ Hammersmith, London, 
W., are constructing some small generating sets driven by a 
paraffin motor. The engine is of their usual standard pattern with 
inverted cylinder, specially constructed to use paraffin, and is fitted 
with tube and н.т. electric ignition After running for a few 
minutes on full load, the engine will fire itself automatically. The 
engine is direct connected to the dynamo, and gives an output of 
about 1˙2 kw. Weare informed that the set can be started from 
cold in about & minutes, and is specially suitable for charging accn- 
mulators. small country house lighting plant, and for abroad. If 
desired, the engine can be started straight away on petrol. An 
illustrated leaflet relating to the set has been issued by the com- 


pany. 
New Telephones, Xc. 


Amongst the new apparatus recently brought out by the STERLING 
TELEPHONE & ELECTRIC Co., of Upper Thames Street, E. C., the 
devices illustrated berewith are of interest. 

Fig. 4 shows an inter- communication battery wall telephone, in 
which the switch contacts and line terminals are fitted at the back, 
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Fic. 4.—STERLING INTER-COMMUNICATION TELEPHONE 


where they are well protected from dust and rough handling. To 
facilitate access to these parts, the whole instrument is attached to 
a fixing batten by means of hinges, so that it can readily be 


Fic. 6.—STERLING MINE ExPLODER. 


“opened” for inspection, &2. The switch contacts are во con- 
c that it is impossible to make contact with two lines 
at once. 


Fig. 5 shows a single-lever automatic inter-communication 


battery telephone, Mwhichſ is provided with a patent automatic 
replacement device"of great ingenuity: Thanks to this, the line 
selector need not be moved except whenforiginating а call; calls 
may be received and answered no matter what the 'pcsition of the 


Fic. 5.—S1NGLEÉ-LEvER AuTOoMarIOC, I.-C, TELEPHONE. 


selector, and when a conversation is finished, the act of replacing 
the receiver automatically disconnects the switch. 

A neat little mine exploder is shown in fig. 6; this consists of a 
high-pressure generator with three laminated magnets, provided 
with ratchet and free-wheel gear. Tbe whole weighs 6 lb. 10 oz., 
and is capable of exploding from 1 to 12 cartridges in parallel at 
one discharge, by giving the handle a sharp half-turn to the right. 
The pressure produced is about 200 volts, and the apparatus 
measures only 7 x 3? x б in. over all. The interior of the 
exploder is shown in fig. 7. 

Besides the devices illustrated above, tbe company bas brought 
out an extra loud-ringing electric motor bell for works, ships, &c. ; 
it is worked by the ordinary p.c. electric lighting circuit, and 
produces a deafening clatter. ТЬе gong weighs 60 Ib., and the 
whole thing about 100 lb. One of these bells is mounted in the 
company’s showroom, where also a unique collection of telephone 
and allied apparatus may be seen. 


The ** Black Cap” Lamp. 


Tur Epison & Swan UNITED Югестһіс LIGHT Co., LTD., are 
making a new type of lamp, which they have named the “ Black 
Cap.” The lamp bears the “ Royal Ediswan” trade mark, and is 
further distinguished by an illustration of a bird, and the words 
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Fic. 7.—МїнЕ EXPLODRR, OPEN. 


Black Сар” etched on the bulb. We are informed that the lamp 
has been placed on the market to meet the demand for a high 
grade lamp, of standard pattern, suitable for use in all exposed 
situations, where the ordinary type would be unreliable owing to 
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corrosion from damp or chemical fumes. The lamp is claimed to 
be specially suited for use in such places as mines, chemical works, 
breweries, laundries, cellarage, and all similar places where the 
lighting apparatus is exposed to either damp or fumes which would 
have acorrosive effect on the lamp caps, if left unprotected with the 
exception of the ordinary lacquering. 

The cap of the new type is enamelled with an acid and water- 
proof enamel of high flexibility and insulating qualities, and ia 
addition to the protection thus afforded, the cementing of the cap 
to the bulb is effected by means of a waterproof cement, thus 
rendering the lamp absolutely impervious to moisture or fumes. 
For outdoor use, such as street liphting, no special precautions are 
necessary to render the fitting weatherproof. It is claimed that in 
all details regarding insulation, the lamp move than conforms to 
the standard requirements. 


LEGAL. 


PROSECUTION UNDER THE CoaArL-MiNES REGULATION ACT. 


Ar the Gateshead-on-Tyne Petty Sessions, on the 5th inst., John 
Straker Nesbit, manager of the Marley Hill Colliery, was charged 
with having failed to cover up certain “live” parta of electric 
swi'ches, in contravention of the Coal Mines Regulation Act. 

Mr. R. S. Hommes, who prosecuted on behalf of the Treasury, 
said the case arose in connection with a small electric motor. The 
switch-handle was of vulcanite, but close to it was a piece of “ live" 
copper, which was unprotected. The machine was delivered at the 
mine on August 20th, and on August 21st, whilst a man named 
Willis was manipulating this handle, he touched the copper and 
was killed. 

Mr. T. LAMBERT, who defended, said the management had done 
all in their power to enforce the rules. The man who was killed 
was experienced in the working of electric machines, and there was 
no need for him to touch the uncovered copper, and if the necessity 
had arisen, a pair of rubber gloves was provided. The management, 
therefore, thought they had done all that was necessary. 


Мв. Horwrs said the precautions taken would have been all | 


right had the place been a machine-room. . 

Mn. ГАмвЕвт said they thought the place would have come 
under that definition, but the Inspector of Mines ruled otherwise. 
The live“ parts had now been covered up to the satisfaction of 
the Inspector. 

A penalty of £5 and costs was imposed. 


ELECTRIC TRAMWAYS AND THEIR RIGHTS. 


On Wednesday last week, in the King's Bench Division, Mr. Justice 
Bray had before him the case of the Rhondda Urhan District 
Council v. Taff Vale Railway Co., which came up in the form of a 
special case. 

Mr. Eldon Bankes, K. C., and Mr. Goldberg appeared for the 
railway company, and Mr. Bailasche for the Council. 

Мв. Bankes said this was a special case stated by bis learned 
friend Mr. Abel Thomas, K.C. The Council obtained powers to 
construct a tramway along certain roads, and in some portions of 
their course these roads crossed the line of the railway company. 
The roads crossed the railways at right angles, and at varying 
heights from the ground there were a great number of telegraph 
wires. It was left entirely to the Council to say what form of 
traction they should adopt, and they had adopted the trolley 
system. "There were Board of Trade regulations which, unless 
modified, required that the live wire should be 21 ft. from the 
ground, and the protecting wire a few feet abowc it. The telegraph 
wires which crossed the railway bridges were not a sufficient 
distance from the ground to enable the cables to pass under, and 
the Council thought that there were sections under the Tramways 
Act which enabled them to deal with the situation which thus 
arose, and they claimed that, as there was a difference between the 
railway and themselves, the point should be settled by arbitration. 
The point at issue was whether the Council were right in saying 
that their case came under Sec. 30 of the Tramways Act or not. 
Counsel's point was that tbe Council bad misconceived their powers 
under the Act. The question for the decision of the Court was, 
was the arbitrator right in deciding for the Council and saying that 
this case came under the Tramways Act and not under the general 
powers? Counsel stated that the Land Clauses Act was inco» 
porated in the Council's Act. He argued that the case did not 
come under the Tramways Act, and that the Council had no power 
to do the work themselves at their own cost and go upon the land 
of the railway for the purpose of carrying out that work. 

Мв. BAILASCHE argued the case for the Council, and submitted 
that the decision of the arbitrator was right. 

His LOoRDSHIP, in giving judgment, said the contention of the 
Council was that the true construction of the sections in the Act 
entitled them to alter the telegraph wires without calling upon the 
railway company to do so, and at the cost of the Council. The 
question, however, was whether this was within the meaning of 
Вес. 30 or not. The section ssid that for the purpose of making, 
laying down о? constructing tcanways, the promoters may, as far 


as necessary, alter the position of all wires or apparatus for tele- 
graph.” Mr. Bankes had contended that that power did not lie 
with the Council. His Lordship, however, thougbt the contention 
of Mr. Bailasche the correct one—that it would be expedient for 
the Council to do the work. The true construction, therefore, of 
Sec. 30 was that contended for by the Council, and therefore he 
expressed the opinion that the Council were entitled to alter the 
position of the wires af their own expense. Mr. Bankes bad 
pointed out certain restrictions, but his Lordship thought that, the 
Council having given them power to alter the wires, this enabled 
them to go upon the railway company's land to make the necessary 
alterstions. He therefore decided in favour of the Council, and 
gave them tbe costs of the case. 

Мв. BANKES said, as the matter was of considerable importance, 
he asked for a stay of execution. 

His LoRpsHiP: I have been rather surprised that the railway 
company should not be willing for the Council to do the work. 
I refuse leave to appeal. 


NonwicH CORPORATION v. NonwicH ErkcTBIC Tramways Co., L TD. 


ВЕкЕОВЕ Mr. Justice Bray, in the King's Bench Division of the 
High Court, on Thursday last week, the case of Norwich Corpora- 
tion v. Norwich Electric Tramway Co. came before his Lordship on 
the question as to the construction of a certain section of the 
Norwich Electric Tramways Act of 1897. 

Mr. MacMogran, K. C., on behalf of the Corporation, said they 
were seeking to recover a sum of money they bad spent on repairing 
& certain junction, and the question was whether they were entitled 
to recover under the Act. A dispute arose between theCorporation 
on the one hand, and the Electric Tramway Co. on the otber, as to 
wbat was the duty of tbe company under Sec. 57 Sub.-Sec. 5 of the 
Act. In the first instance, they brought an action to recover the 
money, and tbat action was tried before Mr. Justice Phillimore at 
Norwich, and he gave judgment for the plaintiffs, the Corporation. 
Tre action was brought to the Court of Appeal, and the Electric 
Tramway Co. took the point that there was no right of action 
because the junction should have been repaired under the scction 
in question. 

Mr. DANCKWBBTS, K. C., for the defendants: The point was that 
there was no jurisdiction. 

Мв. MacMorran said application was made to the Board «f 
Trade who appoiuted an arbitrator, and he stated the case which 
was used b:fore the Court. Mr. Littleton was appoint. d arbitrator, 
and they had now to ack his Lordship whether the construction 
applied by Mr. Littleton was right or not. The arbitrator, as a 
matter of law, awarded and declared that the Corporation should 
recover from the company £320, яз the expenses incurred, with 
interest at 5 percent. If his inferences of law were incorrect, he 
awarded and declared that the Corporation should recover nothing 
from the Electric Tramways Co., and that the Corporation pay the 
company's costs of the arbitration. Mr. MacMorran contended that 
the construction put upon Sec. 5 was the correct one, and that the 
company cught to pay. . 

Mr. DANOKWERTS, K. C., for the Electric Tramways Co., con- 
tended that the arbitrator was wrong in his construction of the 
section. 

His LorpsHIP, in giving judgment, said the case was not free 
from difficulty, but he came to the conclusion that he must decide 
in favour of the Corporation. He held that the law as laid down 
by the arbitrator was correct, and, therefore, he gave jadgment for 
the plaintiffs, with costs. | 


METROPOLITAN ELECTRIC SUPPLY Co.’s ASSESSMENT. 


On Friday, in the Kiog's Bench Division of the High Court, the 
case of the Metropolitan Electric Sapply Co. v. The Assessment 
Committee of the Metropolitan Borough of Paddivgton, and the 
surveyor of taxes for the district, comprising tke parish of 
Paddington with the said borough, came up before Mr. Justice 
Bray on a special case stated by the arbitrators. 

Mr. Danckwerts, K.C., Mr. Avory, K.C., and Mr. Bydell Houghton 

appeared for the appellants (the Metropolitan Electric Supply Co.), 
and Mr. C. A. Cripps, K.C., and Mr. W. C. Ryde were for the 
respondents. 
The appellant company were formed to supply electric energy 
under the Metropolitan Electric Act of 1889, and occupied certain 
hereditaments known as the Amberley Road Electric Lighting 
Station and certain mains, wires, snd other electrical apparatus in 
the Borough of Paddington. The appellants appealed to the General 
Quarter Sessions of the Peace for the County of London against the 
valuation made on May 23rd, 1905, whereby the applicants were 
assessed as occupiers of the premises in Paddington, at the gross 
value of £24,584 and the rateable value of £17,976. 

By an agreement of April 2nd, 1907, between the appellants, the 
respondents and the surveyor of taxes for the district, it was agreed 
that the appeal should be referred to Mr. Alfred Littleton as 
arbitrator. 

Prior to July 5th, 1904, the appellants carried on as part of their 
undertaking on their premises other than Paddington, an electrical 
undertaking and business in Marylebone. On July 5th, 1904, an 
agreement was made between the appellants and the Marylebone 
Borough Council for the transfer by the appellants to the Council 
of Marylebone of the undertaking for the temporary supply of elec- 
tricity as agents for the Council to all consumers in the borough 
from (1) the date of the agreement to March 31st, 1905; (2) from 
March 31st, 1905, to March 31st, 1906. . 
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The appellants contended that in valuing the undertaking the 
circumstances that the Marylebone undertaking was before March 
3156, 1906, in process of being severed, and was at that date to be 
wholly severed from the appellauts' undertaking, should have been 
taken into account. 

It was contended by the respondents that the valuation must be 
made on the basis of the published accounts of the appellants for 
the year 1904, that the fact of the partial severance referred to in 
the Marylebone undertaking, which would be completed in March 
318%, 1906, should not be taken into account, and that the only 
materials relevant for the consideration of the Assessment Com- 
mittee in this connection were the published accounts for 1904. 
The respondents further contended that the macbinery of the pro- 
viszonal supplemental lists were designed to meet, and did mcet, 
any grievance which might arise from the alteration of the cir- 
cumstances in making the valuation list by the overseers. 

The arbitrator beld that the contention of the appellants was 
right. If he was right in so holding, then he found as a fact that 
the assessment appealed acainst would be reduced to £21,377 gross 
value and £11,076 rateable value, and he directed that all costs 
which were in his discretion should be paid by the respondents to 
the appellants. 

After hearing arguments on both sides, Mr. Justice Bray said 
he agreed with the contention of the appellants that the arbitrator 
was right in holding that the contention of the appellants was 
good law. Не, therefore, decided in favour of the appellants, and 
allowed the cost~ of the argument. 


BELLAMY V. THE WAKEFIELD AND DisT&EicT LIGHT 
Raitway Co., Lro. 


In the Chancery Division of the High Court on Friday, before Mr. 
Justice Joyce. 

Мв. YovNaEB, K. C., mentioned this case, which was a motion to 
restrain a nuisance. The case had been adjourned from time to 
time in order that the parties might have an opportunity of coming 
to an arrangement in regard to the matter. А complete agreement 
had now been arrived at, and the nuisance had bcen entirely got 
rid of. ‘I'he only order he asked bis Lordship to make was that 
the costs of the plaintiff should be taxed. 

His Lorpsuir made the order asked for. ° 


Tug Brown PATENT APPEAL. 


In the matter of the Patents, Designs and Trade Marks Acts, 1883 
{о 1888, in the matter of Letters Patent, No. 1.434 of the year 1899, 
granted to S. (7. Brown.) ; 


This case came on for hearing in the Court of Appeal, consisting 
of the Lord Chief Justice, Lord Justice Buckley, and Lord Justice 
Kennedy on Wednesday, 4th inst., сп the appeal of the petitionera 
from a judgment of Mr. Justice Neville, in the Chancery Division, 
on March 11th last. In this case tbe petitioners petitioned for the 
revocation of the letters patent in question on the ground of want 
ok novelty, utility, and subject matter. The letters patent were 
granted to Mr. S. G. Brown "for improvements in telegraph 
apparatus,” the invention consisting in a relay for retransmitting 
messages received through cables and an apparatus used therewith. 
In May, 1906, A. Muirbead and Muirbead & Co., Ltd., presented a 
petition for revocation of the patent which was served on the 
owners of the patent and their licencees, the Commercial Cable Co. 
The usual grounds of invalidity were alleged at the trial, anda 
number of prior publications were discussed and evidence was also 
given as to common knowledge. 

Мв. JUSTICE NEVILLE, after a nine days’ hearing, on March 11th 
last, held that the petitioners had failed to establish any of their 
objections to the patent, and dismissed the petition with costs, 
Hence the present appeal of the petitioners. 

Sir Robert Finlay, K.C., Mr. Cripps, K.C., Mr. A. J. Walter, K.C., 
and Mr. F. Sinclair (instructed by Mr. Alfred Withers) appeared 
for the appellants; Mr. Bousficld, K.C.,and Mr. J.C. Graham, K.C. 
(instructed by Messrs. Trinder, Capron & Co.), were for the 
respondents on the appeal; and Mr. E. Russell Clarke (instructed 
by Messrs. Budd, Johnson & Jackes) appeared for the Commercial 
Cable Co. 

The case was opened by Mr. Cripps. 

Judgment was delivered on Monday morning, when the Lorp 
CHIEF Justice said they were asked to over-rule the judgment of 
Mr. Justice Neville who had declined to revoke a patent that was 
granted to Mr. Brown in the year 1499. The case was one of con- 
siderable diffienlty, and but for the fact that they had the most 
clear and exhaustive arguments from Mr. Cripps and Mr. Walter, 
and had heard Mr. Bousficld on the one point on which they had 
any doubt, he certainly should have had much more difficulty in 
arriving at the conclusion at which he bad arrived from the various 
points which had been pressed upon him. The petition was for 
revocation of a patent in connection witli complicated machinery to 
improve the transmission of cable messages, and was presented by 
Mr. Alex. Muirhead and Muirhead & Co., Ltd., and he need 
hardly say that in connection particularly with ocean telegraphy, 
there were few. if any, more experienced than the gentleman 


who held the honoured name of Muirhead. That, in his opinion, 
was & very important matter in connection with certain evidence 
given in this case. This invention related to the sending of 
signals by electricity, aud principally through long sea cables. 
He did not propose to refer at length to the existing state of know- 
ledge, he adopted and they seemed to him to be very admirably and 
clearly stated, the statements which were made by Mr. Justice 
Neville at pages 342 and 343 of the Reports of Patent Cases, 
Vol.?4. He wishel, if he might be allowed to say so,that he 
adopted them as his own, and did not wish to repeat them as he 
could add nothing to them. He adopted them as the basis of his 
judgement, supplemented by one ог two observations he had to 
make. Those observations of Mr. Justice Neville were contested 
and criticised by Mr. Cripps and Mr. Walter from two points of 
view. It was first said that Mr. Justice Neville had attached too 
much importance to what bad been called the success of Mr. 
Brown's invention. He-had poioted out how no less a sum of 
money tban £7,000 per annum bad been paid by competept and 
experienced people in order to use Brown's invention, but it was 
said by Mr. Cripps, and particularly by Mr. Walter, that success 
did not depend on that which Mr. Brown had found out, bat 
upon the beauty of the manufacture of his instrumenta, 
aud on his using in those instruments things that were not 
covered by this patent, which were perfectly well known, and 
were merely the things which were used for the purpose of making 
tbese instruments extremely efficacious and satisfactory. Secondly, 
it was said Mr. Justice Neville had confused discovery with 
invention, and the evidence to which attention was called, 
and of which various passages were read, went to show 
that what Mr. Brown had purported to claim as his 
invention, was only the latent property of a known and 
existing machine; and without invention, he had called the 
attention of the electrical world to the fact that that property 
existed, and could be utilised with those machines. If either 
of those two points had been made out satisfactorily, a 
very serious attack had been made on the validity of certain 
claims to which he referred in detail. He had thonght it his duty 
to go through the evidence in consequence of what Mr. Cripps and 
Mr. Walter had said, and he did not find that any one suggested 
that the work done by what was alieged to be new in those inven- 
tions, was, in fact, performed by other parts of the machine. Of 


course he was aware that it was eaid the new things are only dis- 


covered, but that was a different point. He did not find any where 
any suggestion made that that for which the cable companies were 
paying Mr. Brown was not the use of what he would call the two 
important parts of the machine, that was to say, that which was 
the subject of the claim for shunting the receiver by means of the 
closed magnetic circuit, and the curing of what had been called 
the varying zero by having a very sensitive tongue, which was very 
obedient to the signale that came, and gave them a sharpness 
at the beginning and brought them to an end with accuracy. 
They were dealing with some of the most delicate of ecientific 
instruments. The history of electrical engineering would 
tell one that the difference between success and failure 
was sometimes cxtremely small, and that for years failure 
existed and attempts at success failed because the very smallest 
points were everlooked, or thought to be immaterial. It seemed to 
him they had only to look at the history of this case, to say it was 
quite impossible to come to the view that Mr. Justice Neville was 
wrong in the importance he attached to that part of the evidence, 
which he called very properly the history of the case. He 
wanted, as part of his judgment, to refer to Mr. Swinburne's 
evidence, from which it appeared that Cromwell Fleetwood Varley 
was working on this project, as the specification showed, for many 
years; that Lord Kelvin had been working on it; that Delany,a 
man of brilliant scientific electrical attainments, had been working 
at it, and that Muirhead had been working at it himself. 

Having made these observations, his Lordship then went into the 
perticular parts which were attacked, and to the particular 
questions on which they were asked to say that this patent was 
bad. He had already indicated the class of difficulty. The 
difticulty was that at the end of a very long electrical cable, the 
current came out very weak, in consequence of the distance it had 
to travel. He only used the word "current" because it was the 
word which had been*used. In consequence of that, though messages 
could be received, and even if, by means of the siphon recorder or 
any other delicate receiving instrument, a message was recorded, that 
message could frequently be read, 1t was agreed tbat the current was 
not strong enough to transmit that message itself, so to speak, was not 
strong enough to transmit that message to another electrical appa- 
ratus, and it was also very important for accuracy of work that it 
should be reinforced by what wascalled a relay current. 

Proceeding, the Говр CHIEF JvsTICE said: Now, for my purpose, 
all I need say about relays is this—and 1 think I shall be charged 
with using perbaps very common language, and I daresay I 
sball make mistakes in the way in which I express the 
matter—the function of a relay is to briog into operation 
a stronger current which is operating in the local relay circuit. 
The weak current puts that relay into operation by closing 
the circuit and so allowing the strouger current to flow or operate, 
and then that stronger current, with its increased strength, gives the 
signal on the receiving instrument not, of course, transmitting it, 
because, in this case, it is not a question of transmitting, it operates 
upon the receiving instrument. It is agreed that although, with 
the weak current, the message can frequently be read, and though with 
the specimens that were shown to us you could read messages fairly 
well that came through; it is agreed that when you come to operate 
a relay by means of a weak current it is extremely important that 
the neutral zone as it is called, and I daresay rightly called, а 
varying zero, a straight line on either side of which the wave or 
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indication of the signal would be given, should be as steady and as 
constant as possible. Therefore, when you come to deal with 
working through relays, it has been known fora long time that 
there is this difficulty of keeping what is called the zero in a 
constant position, preventing its being a varying zero; or, with my 
Jess well-informed mind, I should epeak of it as being to keep the 
line straight on either side of which the signals appear. It is in 
that connection that I think it is very important—iudeed, with 
reference to many of these claims--to take Mr. Muirhead's own 
statement of what was the state of knowledge in January, 1899, 
which is the month in which the two patents came out. He says 
in his provisional specification of January 9th: “ As will be under- 
stood, the actuation of ene or other of these relays effecta the 
transmission or re-transmission of the received signals. It has 
been attempted before to utilise the signal coil of Kelvin siphon 
recorders to operate relay tongues, but unsuccessfully, owing to the 
fact that the necessary firmness of contact for local circuit working 
was not attained, and also by reason of the difficulties in over- 
coming without great loss of speed, the inertia of the extra 
mechanism which the arrangement entailed and in maintaining 
the zero of the combination.” Could there be a more striking 
suggestion that all Mr. Brown did was to take an 
old machine and discover its use and patent that, than that 
statement of one of the experts of telegraphy himself, the peti- 
tioner? І said in the course of this case, and I repeat, greatly as I 
value the assistance rendered to the Court by such witnesses as Mr. 
Swinburne and Prof. Silvanus Thompson (I am aware that their 
power of criticism is great in a case of this kind), to my mind the 
evidence of Mr. Alexander Muirhead, who must have presumably 
been in Court, or if not sitting in Court, was, at any rate, at the 
end of a telephone wire that is not putting him too far off, would 
have been worth a great deal more than the criticism of those who 
have criticised this patent. I say there is no more striking com- 
ment on the suggestion that this is merely a discovery of what 
was (I will not use terms that may be thought to be too strong) 
what any competent man would have understood than to find that 
in January of that year Mr. Muirhead is stating the difficulties in 
the way, which we know by the evidence have existed, and when 
vou put that on the top of the years of working of such men as 
Varley, Kelvin, Delany and Muirbead himself, it really does show 
that there was a most serious problem to be solved. Mr. Brown has 
purported to have solved it by two things; hehas purported to say, 
{ have improved my contact so that I get greater sensitiveness of 
the moving tongue to the signal that it ought to regard. I get 
a sharper signal at the beginning, I get a more clear determination 
of the signal at the end, and I get an instrument which is enabled 
to reproduce the impression of the signalling current, and to dis- 
regard the weak current through the cable itself, ‘це to earth 
currents and due to those mysterious things which I do not suppose 
any electrician, however expert he was, could really and thoroughly 
explain. I now come tothe specification itself, and in the light of 
that which was known, І have now to consider what Mr. Brown 
told the public, aod here І am able, to a very large extent, to shorten 
what I have to say, which it is not necessary to prolong by reference 
to Mr. Justice Neville's judgment. 


(To be continued.) 


[The appeal was dismissed, with costs. | 


A GENTLE REMINDER. 


[COMMUNICATED.] 


ANY person acquainted with the facts, and gifted with a 
modicum of commercial insight, must admit that there will be 
settled in the near future a question of importance to all 
engaged in electrical work : the question, namely, whether 
gas shall become the artificial light and heat of the many, 
апа electricity become, or shall we say rémain, the luxury of 
the few. And any such person, of a not too optimistic 
temperament, will further admit that the issue is, to say the 
least, doubtful. | | ! 

What has brought electricity to this disgraceful pass? If 
we admit that it is inferior to its competitor, we have 
done with the matter ; but none of us are going to do that. 
We are all ready to prove at à moment's notice to any comer 
or lay person, its inherent and actual superiority. Electricity 
has had the benefit of daily popular advertisement ; the 
curiosity of the vulgar about its possibilities is unlimited; 
they believe that most modern “miracles of science 
are accomplished by its aid; the one thing they refuse to 
believe about it is that it will light and heat their homes 
and cook their food pleasantly and economically. 

We, better acquainted with its little ways, know that it 
will do all these things. Why, then, have we failed so dis- 
mally to impart our faith and knowledge to the public ? 


2 


Just consider one small fact. We аге ready, some of us, 
to prove by all manner of means, theoretical and practical, 
that the glow lamp, properly used, is better, all things con- 
sidered, as an artificial illuminant, than the gas mantle. 
Now the superiority of the latter over the flat-flame burner is 
simply overwhelming. Yet the flat-flame burner was our 
only competitor for very many years ; and how much damage 
did we manage to do it in the time? Not we, but Welsbach 
proved fatal to it. The common plea is that the cost of 
wiring has always been against us. But how. many of 
existing houses, more particularly of the smaller sort, were 
built in the days of flat-flame burners and electric light ? 
A very considerable proportion, I should say. And how 
many were wired ? And if not, why not? Any candid 
person must lay a large share of the blame at the door of 
the men in charge of electric lighting. | 

To people of a certain degree of elevation in the social 
scale, a tailor is a tailor ; just that, and nothing more. He 
may practise his art in a house in a back street, with a card 
in the window ; he may style himself grandiloquently, and 
cover а shop with giant gilt letters, fill large plate-glass 
windows with beautiful wax models and big plain figure 


cards; he may receive his “clients” on a pile .carpet, 


behind а window furnished with polished wood and a few 
decorous rolls of cloth, but a tailor he is, just that, and 
nothing more. It may surprise and amuse persons of the 
above-mentioned elevation to discover that there are certain 
ways of getting business which a ** high-class " tailor would 
not condescend to adopt; his dignity would suffer thereby, 
though his business might benefit. 

Now supply engineers, asthey are at present situated, are 
where they are to extend electric lighting to its utmost. 
The “high-class” tailor might lose his “ high-class”’’ 
clients if he adopted business methods of a more popular 
sort ; the supply engineer is in no such danger. . Whether 
he like it or not, he is there to earn money for his company, 
or to try to prevent a deficit for his municipality, and he 
is merelv rather ridiculous when he stands on what he con- 
ceives to be his dignity. . Instead of believing that the man 
who can read Heaviside (if he can) lowers himself by 
descending to commercial considerations, he should believe 
that he, having a mind capable of mastering the theory 
(granting he has), can very easily learn the simple secrets - 
which have made rich men of quite stupid persons. © 

The mantle is daily improved, inverted burners are intro- 
duced, gas-cookers and stoves are pushed with unlimited 
energy, but the engineer is still in many cases almost 
entirely absorbed in what he probably considers the higher 
branches of his work ; assuming that he considers business- 
getting a branch of his work at all. If he ever thinks of 
the selling part of the matter, it is to devise new, marvellous 
and intricate tariff systems. We may grant that the resulte 
frequently do credit to his ingenuity; the question is, 
whether the latter is not misplaced. ^ However gleeful the 
deviser may feel, the public simply feel suspicious. The 
gas peoples shop window has its goods marked in 
plain figures; the electric light salesman gives the impres- 
sion of taking stock of his customer and putting on the top 
price that he thinks he can get. 

A plain flat rate anyone can understand; with patience 
and perseverance the public might be got to understand the 
accurate fairness of the demand system ; but in many towns 
the patience and perseverance have not been forthcoming, 
and the suicidal offer of alternative flat rates stultifies the 
supply authority in the eyes of the public. | 

In one important station where an alternative flat rate 
was recently offered, there was sent round to consumers a 
circular, which elaborately explained to them the arithmetical 
process by which they could discover whether it would be 
advantageous to be charged on a flat rate. In other words, 
the supply company said to the consumers, We have charged 
some of you too much in the past; we are ready now to 
charge you a fair price; we leave it to you to discover 
which of you have been the sufferers; those of you who 
are not adepts at arithmetic will continue to be swindled. 

An all-round demand system may puzzle the public, but 
it does not make it suspicious: a system of classification of 
consumers gives rise, in all but those who pay cheapest, to 
the same unpleasant sense of being © done,” as the variation 
in the price of programmes in the different parts of a theatre, 
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Radiators and cookers are being thrust upon the lighting 
engineer by the manufacturers. He explains to the public 
that it must either pay 6d., or some such exorbitant sum 
per unit, or put down a handsome sum for rewiring. In 
some towns where coal is dear, lighting units are being sold 
at a profit, at the same price as cheap power is being 
offered at in other towns. 

The manufacturers are agreed that the present depression 
is due to price-cutting ; in other words, for some time elec- 
trical appliances have been offered to the public at less than 
they can be made for in а free trade country, to be sold at a 
profit. What has been the manufacturers’ loss should have 
been the engineers’ gain. New York consumers use І don't 
know how many times as much current per head as London. 
1 8 heard this attributed to the number of lifts in New 

ork ! 

I don't think I could buy a bad gas-cooker if I tried ; the 
gas company takes care that the public gets a first-rate 
article, which does not light back, or do any of those 
unpleasant things which it might easily do if badly designed. 
But if the public buy arc lamps, they are more likely to buy 
them bad than good. Probably the shoddy, badly designed 


arc lamp has done more utterly unnecessary harm to us than 


we can guess. 

It is impossible to argue with a man who is satisfied with 
things as tbey are. But if it is possible to prove that, unless 
he bestirs himself, things will get worse, it is conceivable 
that he may be galvanised into life. 

What then, does my ideal “live man" do? To begin 
with, he throws tariff fads and fancies overboard ; he selecta 
a demand system, with cut-out switches where necessary ; 
or a two-rate, or a double flat rate for power and lighting, 
with sub-meters for small power consumers; but what he 
selects he sticks to; alternatives are offered over his body. 
He then takes infinite pains to explain in the simplest 
possible manner to each consumer the method he adopta, 
and the fairness of it. He employs a good class of man 
and trains him to advise the consumers how to use their 
current in the most efficient manner possible. He knows 
that the public will buy arc and glow lamps on price, if left 
to itself ; so, while scrupulously avoiding favouritism, he 
gets his large consumers to look to him for advice in their 
purchases. His meter readers carry a portable ammeter by 
which they can give ocular demonstration to any consumers 
who are using old or inferior lamps, of the bad economy of 
their ways. His meter readers are ready to alter a two-light 
fitting at any time free of charge, to take two metallic fila- 
ment lamps in series; they don’t wait to be asked, but 
proffer the suggestion. 

The meter readers are not required to carry the equipment 
of a German soldier; but an electric kettle or curling-iron 
heater is not infrequently demonstrated to the lady of the 
house, if she happens to be in; if she takes a fancy to it, 
it is left for awhile with a midget meter to indicate its con- 
sumption. 

y “live man " has got to get new connections. He 
has a showroom somewhere. . If possible, it goes from front 
to back of a block, and a short cut through it is thrown open 
to the public, and well advertised. It is quite conceivable 
that electrically-cooked food can be bought and eaten there ; 
at any rate, every wiring contractor of standing in the neigh- 
bourhood has agreed on a common standard of charges, and 
these are in plain sight of the public. Very likely there isa 
gas service laid on (I don’t think they can refuse it), and all 
sorts of delicate fabrics and papers are continually exposed to 
the fumes; similar pieces are in similar positions to arc, 
- glow and flame lampe. The public gets a whiff of gas as it 
passes this part of the show. 

He has discovered a few ardent young students of elec- 
tricity in the town, and in return for the help he can give 
them by letting them play with his apparatus, they give, by 
way of practical preparation for their future professorial 
chairs, short public lectures and demonstrations. I can 
imagine that he has a thing like a vacuum cleaner, a portable 
generating set; and that every gas user in the town has 
been invited to see his drawing room and dining room, or 
shop window electrically lighted for once. One-watt lampe 
are used in handsome fittings, and he is told the cost on the 
spot. The whole business is tastefully done; the man or 
men in charge are neat and clean, their boots included. 


The gas-user has it all explained to him, and spends an 
amusing and exciting half hour or more. The more depends 
on the strength of the nibble he appears to give. 

If the central stations of the country exhibited on the 
average half the energy in pushing their wares that 
certain shining examples are exhibiting, the talk of depres- 
sion would cease in six months. The cost of metallic 
filament lamps will soon, let us hope, be reduced by com- 
petition, and then the “tide in the affairs" of electric 
lighting will, indeed, be at its flood. A gas burner will not 
require to be lit by a match with a loud pop and con- 
comitant destruction of the mantle, to the end of time ; nor 
will the gas fire necessarily remain an eyesore, and have 
matches thrown at it half across the room by nervous ladies 
wishing to light it. CO, and water are not destructive to 
human life, wall! paper or furniture ; and it is conceivable 
that the gas of the future may burn to these harmless pro- 
ducts and nothing else. ** Science Abstracte " (Engineering) 
might do well to include a section, Advertising.“ 


BUSINESS NOTES. 


E. C. C. Employés’ Hospital Contributions.— During 
the past year the employés of the ErmcTRIC CONSTRUCTION Co., 
Lro., Wolverhampton, have coztributed £143 Зв. 9d. to the 
Hospital Saturday Fund. 


Meter Approved.—The London Gazette for December 
6th contains notice of the Board of Trade’s approval of the Ввтізн 
THomsoNn-Hovuston Oo.’s induction wattmeter type A. C. T. deposited 
on July 2nd, 1906. : 


Electrical Progress in Spain. — The Commercial 
Attaché to H.M. Embassy at Madrid (Mr. S. P. Cockerell) reports 
that, according to the Government returns, there were in Spain in 
1901 only 861 electric power stations, of which 651 were restricted 
to) public lighting, and 210 to private lighting. Since then the 
number of power stations for electric lighting has increased con- 
siderably, and the use of electricity has become more general in 
transmission and distribution of energy, electro-chemical industries, 
smelting furna es, &c., but there is still a vast field for further 
industrial developments, as the supply of power which the country 
affords is far from being exhausted. Indeed, while some regions of 
Spain appear to be almost over-developed, there are others which 
are completely abandoned. This is due to the fact that Spanish 
capitalists are distrustful as to all new business and therefore very 
unwilling to invest their capital in such undertakings. Then again, 
they are not used to the formation of companies in partnership, 
which circumstance entails the consequence that large industrial 
enterprises are allowed to pass by. They find generally that it is 
more convenient and less troublesome to invest in Government 
securities which yield a fair interest without more trouble than 
cutting their "coupons." Foreign capitalists, however, have dis- 
covered that electricity could be applied in Spain to great advan- 
tage. Belgian, German and French financiers have taken this view, 
and they are found te ba interested in nearly all the larger elec- 
trical concerns in Spain, whilst British capital is very scarce for 
such undertakings. Spain is a country whose production is far 
below its consumption, and as cheap motive power can be obtained, 
numerous industries could be established which would prove to be 
good investments. Most Spanish towns of any importance, Mr. 
Cockerell says, have a fair service of public and private electric 
lighting, but business in this direction is not by along way yet 
exhausted, as many of the existing installations are deficient and 


.could easily be reformed, or competition could easily be effected 


under favourable conditions, thanks to the improvements which the 
construction of electrical machinery and material have undergone 
during late years. And, furthermore, there are a considerable 
number of towns, some of them of importance, which are 
not yet supplied with electric lighting. Leaving on one side 
the question of competition, there is, as stated above, still 
much to be done by way of electric lighting for smaller 
towns and villages, and, in Mr. Cockerell's opinion, an inv 

ment in such undertakings would yield fair profits without 
going to great expense. "There are in Spain in ite various provinces 
over 400 towns and villages of over 4,000 inhabitants where there 
are no electric power stations. British capitalists should, says 
Mr. Cockerell, study carefully the advisability of installfng electric 
light planta in the larger towns and even in the smaller ones, and 
quick action in the matter would, in his opinion, fully compensite 
such an undertaking. As regards the towns and which are 
not yet lit by electricity, Mr. Cockerell states that the north-west 
region of Spain (Galicia) is almost devoid of electricity. Galicia 
is formed of the provinces of Corunna, Lugo, Orense and Pontevedrs. 
They are very rich in minerals, mineral waters and cattle; the 
country is very fertile, and has the advantage of being near the 
seaboard, with many good ports which have a ra traffic with 
the United Kingdom and South America (Vigo, Villagarcis 
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Corunna, &с.). Yet these natural advantages and resources have 
been ignored up to the present, owing to the absence of railway 
communications, which has resulted in the alarming emigration 
from that region, greatly outnumbering that from any other region 
of Spain. This,“ adds Mr. Cockerell, is especially regrettable, 
occurring as it does in a region of a wealth perhaps second to none 
in the kingdom, whose inhabitants are notoriously industrious and 
of more solid intelligence than the southern Spaniard. A careful 
investigation into the conditions of the country would reveal many 
promising fields to the advantage of investors and industrials, and 
the country."— Board of Trade Journal. 


Trade Announcements.—We are informed that Mx. 
JOHN SypENHAM has commenced business at Penarth as a consult- 
ing engineer and expert in electric lighting. 

At the end of the current year Messrs. E. A. G. v. Когвех & Co. 
are closing their London office at 20, Budge Row, Cannon Street, 
E.C. Until further notice all communications and inquiries 
should be sent direct to the head office at Prague, Austria. 

Messrs. Putz CunPHEY & Co., of 19 and 20, Strand Street, 
Liverpool, have opened an electrical supplies department, and they 
desire catalogues of all classes of electrical goods. 

Mr. EDwARD BARNARD, electrical engineer, 28, Bird Street, 
Lichfield, has been joined in partnership by Mr. A. T. LEVET, and 
the business will be carried on in future under the style of Barnard 
aud Levet. 


Book Notices.—“ Hazell’s Annual, 1908.” By W. 
Palmer. London: Hazell, Watson & Viney. 1908. Price 3s. 6d. net. 

" Etat Actuel de la Science Electrique." By Prof. Devaux- 
Charbonel. Paris: Dunod et Pinat. 1908. Price 20 fr. 

“ La Technique de la Houille Blanche.” Ву E. Pacoret. Paris: 
Dunod et Pinat. 1908. Price 25 fr. 

* Buperheat, Superheating and their Control.” Ву W. Н. Booth. 
London: A. Constable & Co., Ltd. 1907. Price 6s. net. 

"Technical Thermo- Dynamics.“ Two Vols. Ву G. Zeuner. 
Translated by J. F. Klein. London: A. Constable & Co., Ltd. 
1907. Price 36s. net. 

“ Technical Index." December, 1907. Vol. XI. No.3. London 
and Brussels: M. J. Fitzpatrick. Price 1s. 

British Railway Finance." By J. Russell Sowray. London: 

E. Stanford. 1907. Price 18. ' 

“Lord Wantage, V.C , K.C.B.: a Memoir by his Wife.” London: 
Smith, Elder & Co. 1907. Price 10a. 6d. net. 

“The Mechanical World Electrical Pocket-Book, 1908." Man- 
chester: Emmott & Co., Ltd. 1907. Price 6d. net. 


Bankruptcy Proceedings,—R. S. BLACKBURN, elec- 
trical engineer and contractor, Hebden Bridge.—4A first dividend 
of 2s. 6d. in the £ is payable on December 20th at the offices of tho 
Official Receiver, 14, Chapel Street, Preston. 


Catalogues and Lists. NATIONAL. ELECTRIC Lamp 
ASSOCIATION, Cleveland, U.S.A.—A number of illustrated bulletins 
giving full information concerning the following lamps: — No. 54, 
tantalum regular and tantalum meridian lamps and units; No. 6a, 
tungsten street series lamp; No. 7 containing a good deal of data 
on illumination compiled by tbe Association's engineering depart- 
ment for the use of architects, building contractors, illuminating 
and electrical engineers, &c. 

Messrs. SrgMENS Bros. & Co., Lrp., York Mansion, West- 
minster, S. W.—Priced and illustrated circular relating to the 
Siemens electro-dynamometers. 

ҰҸовтніхстох Pome Co, Lrp., 153, Queen Victoria Street, 
London, E.C.—A new and finely-produced catalogue (D.E. 30) of 

140 pages, abounding in excellently-printed half-tone illustrations 
well printed on high-class paper, very fully covering the Worth- 
ington triplex power pumps. Particulars concerning their con- 
struction and operation are first given; later, vertical single-acting 
and double-acting types for various pressures are well set out, and 
ten pages follow giviog brief illustrated particulars of a number of 
electrically-driven types. Other material in the book relates to 
triplex power pumps with automatic by-pass arrangement, horizontal 
duplex power pumps, vertical triplex power well-head, vertical 
duplex electric sinking pump, and horizontal triplex packed 
plunger pumps. 

Mr. FREDERIO NELL, 46, Queen Victoria Street, London, E.C.— 
Catalogue No. 66 just issued, giving in the course of 48 pages bricf 
descriptions, many illustrations, and a good deal of tabulated 
information relating to his duplex steam pumps, triplex power 
pumps, condensers, compressors, and the Victor“ turbine water 
wheels, of which some thousands are in service in different parts 
of the world. A number of views of these turbines of types suit- 
able for medium falls are shown. Some loose leaflets describe the 
heavy duty turbine cleaner, the pneumatic tube cleaner, and the twin 
strainer for water supply, all manufactured by the Liberty Manu- 
facturing Co., of Pittsburg, U.S.A. 

Messrs. Опввохз Bros., Ітр., engineers, &c., Dibdale Works, 
Dadley, Worcester.— Desk blotting pad with useful calendar for 
1908 at the left-hand side. Among the firm's special manufactures 
which this pad will keep before the user's mind are firebricks, 
boiler seating blocks, coal bunkers and gas retorte. 

AMERICAN Coxporr Co., New York, &c.—A number of leatleta 
and a pamphlet relating to their system of bituminised fibre 
conduite for underground conduit construction. 

Messrs. Унв1түв, LTD., 31, King Street, Covent Garden, W. C. 
A card that will raise a smile, and at the same time remind one 
of the “ Aston" electric radiators, before one of which on the 
hearth-rug a canine pet lies deeply sleeping quite overcome with 
the healthy warmth, thus giving the company one more ''un- 


solicited testimonial" to the satisfaction which consumers get from 
the luminous radiator. 

Тнк GENERAL EnzcoTrBRIO Co., LTD., 71, Queen Victoria Street, 
London, E.C.—16 pp. booklet describing their Coates’s Magneto 
Ignition System and some other specialities in motor accessories. 
The introduction of the Coates system was necessitated by the fact 
that since magneto ignition proved preferable to battery ignition 
and high-tension ignition preferable to low tension, it was found 
advisable to develop a system which would allow the company te 
build the magneto itself as a low-tension one, separating the high- 
tension apparatus entirely from it, and thus producing a thoroughly 
safe and reliable apparatus. Of course the company’s experience in 
mechanical and electrical dynamo design was of great value in 
enabling them to ensure the absolute reliability of such apparatus. 
The catalogue contains, in addition to the above, the special ‘‘Geeko” 
sparking plugs, dashboard switches, and other accessories, which they 
have developed in connection with the motor-car accessories depart- 
ment of their business. The pamphlet is illustrated with a number 
of small half-tone views of the apparatus, also some line diagrams. 

Messrs. E. R. and Е. Turner, Lro., Ipswich.—Postal card 
making a brief general statement concerning Suckling's water-tube 
boiler. | 

STURTEVANT ENGINEERING Co., LTD., Queen Victoria Street, Е.С. 
—Circular showing the latest editions of their various sectional 
catalogues. These cover practically the whole field of the com- 
pavy’s specialities, including mechanical draught for boilers, heating 
and ventilation, feed-water heaters, and many manufactures for 
special engineering lines. . 


For Sale.—In our advertisement pages will be found 
information relating to a sale of machinery and engineers’ and 
ironfoundera’ accessories that is to be conducted by Мв. ARTHUR 
Ayres at the Kennet Ironworks, Reading, on December 19th 
and 20th. 


Canadian External Trade.—A Canadian correspondent 
of the Times states that in the near future the Dominion Govern- 
ment will probably appoint a commissioner to stimulate the use of 
Canadian products throughout the West Indies, where, hitherto, the 
matter has been attended to only by agents in some of the islands. 
The appointment of а commissioner for New Zealand is also fore- 
shadowed, the Canadian trade reprerentative at Sydney being too 
far away to exert a very effective influence on the new Dominion. 


LIGHTING and POWER NOTES. 


Argentine.—It is reported that the electric light and 
power station, and electric tramway concession granted by the 
Tucuman Municipality to Mr. B. S. Garcia, will be taken over on 
completion by the German Transatlantic Co. 


Beckenham.—Quite recently the U.D.C. employed a 


prominent firm of experts to examine and report as to its electricity 
station. This report came out some time ago, and in consequence 
recommendations have been passed for applying for a further loan 
to make certain extensions. At this week's meeting of the Council 
a letter was read from the chairman of the Committee of the 
Beckenham Ratepayers’ Association, who  psssed some severe 
criticisms on the undertaking, asking fora copy ofthis report. A 
motion to send the letter tothe Electricity Committee, which con- 
sists of the whole Council, was passed, after amendments to let the 


Association have a copy and to send oopies to the Press, were 


defeated. 


Burnley.—The electrical engineer has been instructed to 
prepare a report on the advisability of providing additional plant 
at the electricity works. | 


Buxton.—A L. G. B. inquiry was held on December 4th into 
the application of the U. D.C. for loans of £1,800 for E. L. purposes, 
and £3,000 for the provision of a refuse destructor. There was no 
opposition. 


Canada.—TonoxTo.—The civic authorities are consider- 
ing two complicated problems relating to lighting and power. Some 
time ago the city fell into line with the proposal of the Union of 
Western Ontario Municipalities, organised to promote a cheap 
power scheme in connection with Niagara Falls, according to which. 
Toronto would provide an amount of £500,000 and obtain control of 
an electrical supply jointly with other cities. An alternative 
scheme is now under consideration by which the city woald find 
£200,000 new capital for the Toronto Electric Light Co., whose 
directors on November 22nd proposed as а possible solution of 
present difficulties” an agreement whereby the company would 
issue $1,000,000 of capital stock at par to the city, to be paid up 
within the next few years, the city to have a representation on the 
board; also а sale to the city of the plant and assets of the com- 
pany at a price based upon its present earning power. The company 
affirm that this proposition amounts to a partial public ownership,. 
and gives to the city the advantage of an established and succesefal 
business, not only self-supporting, but also profitable from the 
start. : 
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China.—The Hankau Waterworks and Electric Lighting 
Co. has placed an order with Messra. Johnson & Phillips for the 
supply and erection of a generating station of 1,500 Kw. capacity, 
and for the mains and supplies. The amount of the contracts is 
approximately £50,000, and the project is remarkable for the fact 
that it is the first case in which the Chinese have themselves formu- 
lated such a scheme and provided the requisite capital for it. 
Hankau has a population of 350,000.—Commercial Intelligence. 


Continental Notes.—AvsTRIA.—The Government has, 
according to l’Elettricita, accorded to Rhomberg and Ruesch, of 
Dornbirn, the concession for utilising the water-power obtainable 
from Lake Millstaetter. It is proposed to erect three separate 
generating stations. One of these will be in the valley of the Drau 
River, where a fall of 85 m. is to be obtained; two other falls of 17 
and 100 m. respectively on the Liesser will be the sites for the 
other stations. The first station will contain 12 generating sets of 
5,000 н.р. each, two of which are to be used as a stand-by. The 
small station will be equipped with three sets of 2,000 н.р. each, 
&nd is to serve principally in the case of drought. The third 
station will be equipped with plant to give an additional 18,000 H. P. 
Contracts have been entered into between the Government apd 
the power producers for the supply of energy to work the railw Ws 
between the Voralberg district and Switzerland. 

ITALY.—A company has lately been formed in Rome, with a capital of 
£800,000 and the title La Syndicate per la Trazione ed Illuminazione 
Elettrica, in Puelie, to establish electric lighting plants and 
tramways in the Puglia district in Italy. It is stated that & com- 
mencement ів to be made with the establishment of a central power 
station of a capacity of 2,400 н.р. at Trani. 


Durham.—It is stated that the Tribley Pitt, Pelton 
Fell, is the only one in England exclusively operated by elec- 
tricity. An electric winder, with a capacity of 800 tons in seven 
hours, was tested recently, and among other things, haulage, 
ventilating and pumping are electrically operated. 


Glasgow.—O wing to the excessive coal bill for the past 
year, it has been decided by the directors of the Glenboig Union 
Fireclay Co. to introduce electric driving at its works. Careful 
calculations have shown that the saving each year by substituting 
electric power for steam power will amount to £3,000. 
very reasonable estimate, for the coal bill for the past twelvemonth 
was £6,000 higher than usual, so that even allowing for a reduction 
on the high prices of coal hitherto ruling, the electric power will 
effect a saving of about £60 per weck. "The cost of the electritica- 
tion will probably amount to £12,000. 


Hereford.—'l'he E. L. Committee has recommended an 
application to the L. G. B. for powers to borrow £1,500 for cables and 
services. 


Johnstone. N. B. — The question of lighting the town by 
electricity, supplied by the Strathclyde Electricity Co., has been 
before the Council, and the board has agreed to have a conference 
with the company on the question. 


London.—ISLINC- TON. — The Lighting Committee has 


decided to substitute Excello Flame arcs on certain roads in the 
Highbury district at present lighted by Crompton’s double-carbon 
arcs. Messrs. Crompton have agreed to take back their lamps on 
condition that they are paid £150 for hire. 


Macclesfield.—The T. C. on December 4th decided to 


consent to Messrs. Vaudrev, Oppenheim and Mellor applying for 
powers to transfer the E. L. Order from the Macclestield and 
District Tramways Co. to & new company, on the new concern 
undertaking to pay to the Corporation £650. 


Market Harborough.—The U.D.C. has applied to the 


B. of T. to defer the revocation of the E.L. order for five years. 


Pontypridd.—4A L.G.B. inquiry was held on November 
6th into the application of the U. D.C. for a loan of £3,600 for 
electricity purposes. ‘There was no opposition. 


Redditch.—The U.D.C. has applied to the L.G.B. for 
а loan of £500 for E. L. purposes. 


Tunbridge Wells.—The T.C. has decided to convert 
200 gas standards into electric lamps, at an annual charge of 
£3 9s. 4d. per lamp. 

The L.G.B. has forwarded to the Council sanction to loans of 
£1,940 for excess expenditure, £6,658 for new plant, and £946 for 
public lighting. А sum of £40, the cost of 200 Osram lamps, has 
not been sanctioned, the Board deciding that such expenditure 
, Should not be defrayed out of borrowed money. 


Walmer.—In extending the E. L. Order for a year from 
November 20th, the B. of T. has informed the U.D.C. that if, at the 
end of that period, there is no evidence of the Order being put in 
force, it will be revoked without further notice. The Board has also 
informed the Council that the Order contains no provision enabling 
the Council to transfer its powers to a company. 


Weduesbury.—The L.G.B. will defer dealing with the 


application of the T.C. for sanction to borrow further moneys for 
the electricity undertaking, including the construction and equip- 
ment of a generating station, until the Council has considered a 
Б. of T. suggestion as to obtaining the revocation of the order of 
the Midland Electric Corporation for Power Distribution, Ltd., of 
1598, in so faras it relates to Wednesbury. It has been decided, 
thercfore, to make application for this revocation. 


This is a 


Wigan.—Two statements relating to the working of the 
Wigan and Pemberton Works have been placed before the T.C. 
From these it appears that from April 1st to September 30th the 
Wigan working and financial charges amounted to £9,678, and 
receipts to £9,433, showing a loss of £245. For the Pemberton 
works the figures were £3,642, £2,325, and £1,317 respectively. 


TRAMWAY and RAILWAY NOTES. 


Bournemouth.—The band of H. I. M. Yacht Hohenzollern 
played at the winter gardens and at Christchurch Priory on 
Thursday and Friday last week, and the transit between these places 
was accomplished inthe Corporation saloon and'another car decorated 
for the occasion. | 


Clayton-le-Moors.— The U.D.C. last week-end assented 
to a notice from the Blackburn, Whalley and Padiham Light Rail- 
ways Co. which announced its intention to make application to the 
Light Railway Commissioners for an order to revive and continue 
its powers and to extend the time limited by the Blackburn, 
Whalley and Padiham Light Railways Order, 1901. 


Continental Notes.—POLAND.—La Société des Char- 
bonnages Comte Renard, which is completing the establishment of 
a large electric power station in connection with its collieries, has 
applied for a concession to construct and work an electric tramway 
between Sosnowice and Dombrowo. 

GEÉBMANY.— Work is about to be commenced on the construction 
of an electric tramway between Horst and Osterfeld. 

. BELGIUM. — The Provincial Council of West Flanders has 
resolved on the establishment of a system of electric light railways 
in the Bruges district at an estimated cost of £88,000. 


Gorton.—The Council has decided to make application 
to the L.G.B. for sanction to borrow £11,349, the expenditure in 
respect of the new electric tramways in Gorton Lane, Wellington 
Street, and Reddish Lane, connecting Stockport with Reddish, 
Gorton, Openshaw, and Cheetham Hill. 


Isle of Man.—An Accrington man has formulated a 
scheme for a submarine tube railway between Blackpool, Southport 
and the Isle of Man. It is stated that the scheme has been con- 
sidered by the Furness Railway Co. 


Japan.—Mr. K. Katayama, chief engineer for the 
Government Railways of Japan, is on his way home from his 
mission to Europe and America, where he has been looking into 
the latest developments of electricity with a view to the introdyc- 
tion of electric power in the operation of the railroads of Japan. 
Japan is excellently provided by nature with mountain streams 


. and rivers, at which electric power can be produced under economic 


conditions. The idea is to operate all the Government railroads 
of Japan, which now constitute nearly the whole of the mileage, 
with electricity. Ultimately, perhaps, the whole of the 25,000 
miles of railroads now in operation in Japan will be worked by 
electric power. 


Leeds.—A special meeting of the T.C. was held on the 
4th inst., to determine upon the expediency of promoting a Bill in 
the next session of Parliament to authorise the Corporation (inter 
alia) to construct tramways in the urban districts of Horsforth, 
Rawdon, Yeadon, and Guiseley. The Rawdon, Yeadon, and 
Guiseley U.D.C.'s having agreed to pay to the Corporation £400 
per annum for a period of 11 years from the date of the opening 
for public traffic of the tramway, the scheme. was carried 
unanimously. A motion to rescind the resolution at the annual 
mecting appointing an Electricity Committee, and to delegate its 
powers and duties to the Tramways Committce, which should be 
styled the Tramways and Electricity, Committee,” was introduced. 
Subsequently, an amendment, which differed mainly from the 
motion in that it called upon the newly constituted Tramways and 
Electricity Committee, to report to the Council not later than the 
February meeting of the Council as to the manner in which the 
powers and duties to be delegated were to be exercised and carried 
into effect, was moved. In defence of the Electricity Commitee, 
it was pointed out that the latter had been thrust. on one side, 
without a word of explanation,rand it was intended to transfer the 
department which had been under their care іо the Tramways Com- 
mittee, who would look at everything through tramway spectacles. 
After further discussion, however, the amendment was carried, and 
the Committee was elected. 


London.— It is stated that the suggested uniform 24d. 
through ticket, available on all tube railways, has been abandoned 
in favour of books of tickets entitling the passenggr to travel 
between certain groups of stations. 

HAK NE. -The General Purposes Committee of the B.C. has 
had under consideration the proposed electrification of the portion 
of the Lea Bridge Road tramways in tbe County of London, 
worked by Leyton U.D.C., and approves of the adoption of the 
overhead trolley system. Loans to the extent of £33,815 are 
required for electricity purposes (public lighting and mains), and 
it is proposed that tenders be invited fora loan of the whole or 
part of the amount required, repayable on the instalment or on the 
annuity system. 
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L. C. C.—At the meeting on Tuesday, the Highways Committee 
referred to the completion of the reconstruction of the Holloway 
Road tramways, and mentioned that full services of electric cars 
would shortly be put in operation on that route. If the horse-car 
aervices on the Seven Sisters Road and Caledonian Road from 
Finsbury Park and the Archway Tavern were interposed between 
the electric cars on the Hollowav Road and Upper Street lines, the 
financial results would be seriously affected, and it was, therefore, 
proposed to bring forward a recommendation forthe reconstruction 
of the tramways in Seven Sisters Road and Caledonian Road at au 
early date. 

The Highways Committee reminded the Council of the accep- 
tance last July of the offer of the G.B. Surface Contact Co. to 
supply and fix for the sum of £3,360 surface-contact equipments for 
48 of the cara to be used on the Aldgate to Bow tramways. The 
company had declined to enter into a contract in the form desired 
by the Council, and the Committee had been in communication 
with the company with а view to arriving at а settlement. А form 
of contract had now been agreed upon, which provided that the 
fixing of the equipments on the cars should be done bv the tram- 
ways department under the supervision ot the company. The 
arrangement would involve additional expenditure of about £250, 
would enable the Council to have a contract more in accordance 
with the views of the Committee, and would materially expedite 
the completion of the work. 

The Council was asked to sanction certain expenditure in excess 
of the annual maintenance votes for 1906-7. Among the items was 
а sum of £12,516 as additional outlay on repairs of the southern train- 
ways. The expenditure on permanent way repairs alone exceeded 
the estimates by £10.000 (included in tbe sum mentioned), in conse- 
quence of the cost of necessary ancboring of rails, new curves and 
extra paving works, whilst the remainder was due to delay in con- 
verting certain lines. An excess of £4,508 was also caused by delay 
in thé opening of the Greenwich power station and the vrocuring 
of power for the Embankment tramways, when started, from a 
temporary source. 

The Woolwich B.C. is prepared to supply the L. C. C. with au 
additional 100 Kw. of power for the proposed tramways from 
Abbey Wood to Wickham Lane, conditional upon the whole supply 
being taken for a period of three years. 

The work of boring and the iron structure of the tunnel con- 
necting the Embankment and the Kingswav tramwaysare now com- 
pleted. The tunnel goes under Somerset House, past the Morning 
Pos! ofticea, and then to the present terminus of the Aldwych section. 
The work is expected to be completed by the end of March or the 
beginning of April. 


Misterton-South Petherton.—A local syndicate has 
applied to the Light Railwav Commissioner for an order authoris- 
ing the construction of a light railway between Misterton and 
South Petherton, vid Crewkerne, West Crewkerne, Haselbury, 
Plucknett and Merriott. 


New Zealand.—Great opposition has been raised 
amongst the various tramway authorities to a Tramways Amend- 
ment Bill, which is being introduced by the Government. Amongst 
other things, inspection of drivers and of plant and equipment are 
provided for; also regulations as to passengers and traffic working 
come within the scope of the Bill. 


Richmond.—The T.C. on Tuesday night passed a 
resolution asking the London United Electric Tramways Co. to 
promote a Bill next seasion to construct tramways across Kew 
Bridge. It is proposed in connection with the foregoing that the 
horse tramway in Kew Road shall be electrified. 


Wigan.—A statement has been issued showing that from 
April 1st to October 31st the total tramway receipts amounted to 
£39,860, аз compared with £37,913 in1906. As the expenditure 
during this period only exceeded гес eipts by £622, as compared 
with some £8,994 last year, it is hoped that the tramways depart- 
ment may make ends meet in the current year. 


TELEGRAPH and TELEPHONE NOTES. 


Communication with the West Indies.—The West 
India Trade Section of the Liverpool Chamber of Commerce 
recently resolved to nrge the companies administering the tele- 
graph cables to tbe West Indies and British Guiana to provide 
more 8table communication at reduced rates for the transmission of 
messages to and from the United Kingdom, as the frequent 
bre:kages in the cables and the present high charges retard the 
development of trade with the places named, and impose inconveni- 
ence and cost upon the sender. 


Nigeria.—The Committee of the Liverpool Chamber of 
Commerce has decided to ask the Colonial Office to establish wire- 
less telegraphy in Southern Nigeria, as the present landlines are 
unsatisfactory, and are the cause of much delay to telegrains 
between the United Kingdom and Lagos and Torcados. 


Mavana Cable.—The length of the New York-Havana 
cable belonging to the Commercial Cable Co. is 1, 285 5 nautical 
miles. The cable has one conductor. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, Ran. 
Curacao-Coro | 


Сагаоао-Па Guayra | Closed.. ae ee өө Jan. 13, 1906 ee ee 
Curacao-Maracaibo 

Tarifa-Tangier .. se аә sè . Jan. 18, 1904.. "P 
Port Arthur-Chifa (Closed) ee 1 өө oe ee Mar. 9, 1904 ee ee 
Marachioo-Banta Crus ee ee oe ee ee July 12, 1906 oe ee 


Brest-Dakar ee oe oe oe ee oe July 22, 1907 ee ee 

Cueta-Tuangier — . i ga s -— ee Dec, 7, 1907 ,., s 

Falmouth-Bilbuo oe ә © . 9 oe ee ee Dec. 9, 1907 ee ee 
LANDLINES, 


Puerto- Barrios eo ee а ee ee ee Aug. 9, 1903 oe ee 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ACTON.—Additions (accommodating 176) to the Central Council School, 
Shakespeare Rond. E. С. P. and H. Monson, architects, 182, 
High Street, Acton, W. 
ALNWICK.—New Presbyterian Church at Broomhill. 
architect, Bondgate, Alnwick. 
ASTLEY (Lancs.).—Thirty new houses. Mr. Cross, Astley Peel Hall, Astley, 
near Manchestér. 
BARNSLEY.—New hotel, stables, &c., at Ashby. Tennant & Collins, architects, 
10, Revent Street, Barnsley. 
BATLEY (Yorks).—-Enlargement to clothing factory for Auty's, Ltd. Also 
extensions to the Co-operative Mill. 
BIGGLESWADE.—New church schools (£2,500). 
Biggleswade. 
BIRKDALE.—Twelve houses in Dunkirk Road for Mr. T. Tasker. 
BIRMINGHAM.—Extensive additions to the Great Western Hotel. 
Ltd.. builders, Darlington Street, Wolverhampton. 
(BEAnwoOD!.—New vicarage for the parish of St. Mary's. E. P. 
Green, 32, Sandon Road, Edgbaston, Biriningham. 
BLACK POOL.—Houses and shops in Central Drive for А. Atherton. 
New Wesleyan Sunday Schools at North Shore. Geo. Paton, archi- 
tect, Birmingham; Skerfoot & Son, builders, Whitegate Drive, 
Blackpool, 
BOI TON. New electric motor-house forthe T.C. W. Burrows & Son, builders, 
Ruth Street, Bolton. 
BOURNEMOUTH.—New hospital in Lowther Road for the Committee of the 
Victoria Hospital, 
New Municipal oftices, law courts, and police station for the T.C. 
(£27,000 to £36,000). H. N. Hawks, architect. 
BRIXHAM (Devon).—Additions to the Congregational Church. W. G. Couldery, 
А architect, Paignton. 
BURHAM (Scrrey).—School. Jarvis & Richards, 36, Victoria Street, S. W., 
architects. 
BURY.—Banking premises, Fleet Street, for the Yorkshire Bank, Ltd. 
New club premises for the Blackford Bridge Conservative Club. 
CANTERBURY.—Residence, New Dover Road, for F. R. Biggleston. 
CAREG-Y-PLAS (NortH WALE ). Proposed starting of a new jasper quarry by 
a new syndicate. 

CARLTON (S.E..—Congregational Church and hall on Eastcombe Estate 
(26,000). Rev. S. Lloyd-Davies, pastor. 

CHESTER (ELLESMERE Port).—Forty houses for the Wolverhampton Corru- 
gated Iron Co. 

CHISLEHURST.—Electricity sub-station (£3,000) for the Chislehurst E. L. Co. 

COCKFIELD (Co. DurHam).—New Temperance Institute. J. Howe, architect, 
Cockfield, Co. Durham. 


George Reavell, jun., 


Rev. R. W. Barber, vicar of 


H. Lovatt, 


COLCHESTER.—Pavilion in Castle Park. Mr. H. Goodyear, borough engineer, 


Town Hall, Colchester. 

CREDITON.—Secondary school for girls for Devon C.C. 

DARWEN.—New warehouse to be built. Messrs. Harwood Bros., cotton manu- 
facturers. 

DURHAM.-—New training college for teachers. J. А. L. Robson, secretary for 
higher education, Shire Hall, Durham. 

EAST DEREHAM (NonioLx).—Improvements and enlargements at Brisley 
Church of England Schools. Rev. W. Н. Lowe, Brisley Rectory, 
East Dereham. 

ELLAND (Yorks.).—New mill. 8. Jackson & Son, architects, 11, Tantield 
Chambers, Bradford, Yorks. 

Proposed secondary school for Elland, Greetland and Stainland. 
ELTHAM.— Eight houses. A.C. Corbett, 121, Earlshall Road, Eltham. 
ENFIELD.—Conrrerationa] church and Sunday schools in Armfield Road, 

Lancaster Road. Rev. Dr. J. G. James. 

FLINT.—New Council School for the C.C. Mr. Evans, architect, County 
Buildings, Mold. 

FOLK ESTONE.— Detached residence for T. E. Moody. F. Newman, architect, 
4, Bouverie Square, Folkestone. 

Detached residence, Dover Road. for the S.F. and C. Railway 

Co. С. E. Mercer, architect; W. Dunk, builder, Fontine Street, 
Folkestone. 

GILLINGHAM (KENT).— New church, '* St. Luke's,"' 

G LOSSOP. — New public elementary school at Hudtield for the T.C. Ogden and 
Hoy, architects, Examiner Buildings, Strutt Street, Man- 
chester. 

GLOUCESTER. —Residence, stables, &c., near Miteheldenn Road Station, for 
Francis Wintle. Chatters & Smithson, architects, 17, Regent 
Street, Cheltenham. 

GREAT HARWOOD (мкАК BLackuvnRN).— Proposed big weaving mill. 

HANLEY.—Important extension of business premises for J. Н. Ball & Sons, 
Trinity Street. T. Godwin, builder, Raymond Street, Hanley, 

HULL.-—Business premises on the public hall site for the T.C. G. H. Panton, 
builder, 202, Anlaby Road, Hull. 

Two Wesleyan mission halls (£25,000). ` 

JOHNSTONE (REXPREWSHIRE).—New baths, dc. Kerr & Watson, architects, 
Johnstone. 

Шан a Grand Theatre to scat 2,000. Prescot & Bold, architects, 

igan. 

New spinning mill (£70,000). J. W. Cowburn, builder, Leigh. 
LEIGH-ON-SEA.—Bungalow. A. Cole, architect, Н, Thurlestone Road, West 

Norwood, У.Е. 

LICHFIELD.—New childrens’ homes at Wissage for Tichtield Union. R. J 
Barnes, architect, City Chambers, Lichfield, 

LINDOW (Lancs.).—New Parish Hall (£1,000), 
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LONDON, E.C. tense alterations to 109, Queen Victoria Street. Jones, 
Lang & Co., 8, King Street, Cheapside, agents. 
(Forxst GATE). "Additions alterations to steam laundry. G.J. 
Hosking, 27, 5ylvan Ro uilder. 
(Hamrsteap, N.W.).—Ho . Babey & Bon, Ltd., 
St. Peter Street, Islin 
(SoUTH KENSINGTON).—House. Ж Cam empden Hill Square. Rogers, 
Bone & Coles, 7, Carteret Street, S. architects. 
(STREATHAM).—Building in High Road. E. B. l'Anson, 74, Laurence 
Pountney Hill, E.C.; architect. 
(WarronD).—House (2980). 8. Rickett, 195, Harwood Road, Wat- 
ford, architect. 
(FixchLEWY Roap).—Buildings for R. Hovenden & Son, Ltd., 29-33, 
Berners Street, W. 
rie STREET).—Shop and offices on site of No. 59. Braid, Pater 
` and Co., 9, Bow Churchyard, Cheapside, E.C., builders. 
(Pice КЕ = Extensive alterations to No. 110. Rice & Sons, 
Stockwell Road, S. W., builders. 
(STREATHAM).—Ten houses. Holliday & Stranger, 227, High Road, 
Btreatham, agents. 
(Cirv).— Building in Knightrider Street. С. D. Martin, 3, Pall Mall 
East, architect. 
(PADDINGTON, Non11).— Blocks of working class dwellings off Harrow 
Road. Joseph & Smithem, 83, Queen Street, E.C., architects. 
(Hornsey, N.).— Moravian Church in Priory Road (£5,000). 
W. Church & Son, 12, South Place, Finsbury, architects. 
(WooLwicH).—Sunday School. G. Bishop, 28, Heavitree Road, 
Plumstead, S. E. 
(WooLwicH).—Alterations and additions to Duke of Vork разе 
house, J. О. Cook, 2, Wrottesley "Road, Plumstead, S. E 
architect. 
(WHITEHALL, S. W.). New offices for the Board of Trade and 
proposed Military Recruiting Department. 
(Hor NSL OW).— Schools (210,500). А. Lancelot Lang, Council 
House, Hounslow, architect; W. Lacey, Hounslow, builder. 
(FINCHLEY Коло, N.W.).—Two houses. R. Vernon Hart, Burgess 
Hill, agent. 
MANCHESTER.—New public baths at Withington. 
MERTHYR TYDFIL.—Extensions to Parish Council School. J. Ll., Smith, 
architect, Central Chambers, Merthyr Tydfil. 
MONTROSE.—Double villas in Doward Place. D. Brown, builder, Montrose. 
NEWCASTLE-UNDER-LYME.—Extensive additions and alterations to 
Middle Boys’ School. A. R. Wood & Bon, architects, Tunstall 
and Burslem. 


NORTH SHIELDS.—New stores and offices on Union Quay for Tynemouth T.C. 
J. F. 8millie, borough surveyor. 


OLDHAM.—Proposed new mill on the old Longrange Mill site at Waterhead, 


PLYMOUTH.—Additions and alterations to Brixton Schools. King & Lister, 
architects, 8, Princess Square, Plymouth. 


PONTYPRIDD.—New cottage hospital (28,000). Н. M. Gregory, secretary, 
PORT GLASGOW.—New school at Highholm (£15,000). 


PRESTON.—New place of worship. Contractors, R. Rathbone & Sons, 
Atherton, 


RADCLIFFE (LaxcaAsHiRE).—Proposed new Council offices, &c. 8. Mills, clerk 
to the Council, Council Offices, Radcliffe. 
RISHTON (LANCASTER),— Proposed new spinning mill. 


ROCHDALE (MiLNRow).—New cotton mill for the Butterworth Hall Bpinning 
Co., Ltd. L. Hall, director, Oldham. 


ROMILEY (near SrockPORT).—Important extensions, including new weaving 
shed to Elder Mill, for the Elder Mill Co. 


ST. ANNES-ON-SEA (Lancs.).—Semi-detached villas in Knowles Road, for E. 
England. 


SEATON DELAVAN.—New Methodist Free Church at Avenue Head (£1,000). 


SHEFFIELD.—Travellers’ Rest Hotel, Sheffield Moor, to be rebuilt. Hall and 
Fenton, architects, 14, 8t. James’ Row, Sheffield. 


New Dual Secondary School at Woodhouse for the West Riding of 
Yorks C.C. Jas. E. Knight, architects, 33, College Street, 
Rotherham. 


SHEVINGTON (near WIGAN). — Proposed new weaving shed. J. Lyon, 
Shevington Weaving Co., near Wigan. 
ED DELE ei Bungalow Home for the Nottingham Poor Girls’ Camp 
ety. 
SOUTHALL.—New St. George's Church on Hambrough Estate. 
STATFORD.—New colour works in Burley Terrace for K. Benham. 


SWANREA.—Municipal housing scheme (99 houses, £23,100. M. Hoskins, 
architect, Swansea. 


SWINPBON.—Business premises, Victoria Road, for J. Groves & Sons, Ltd. 
TORQUAY.—Business premises in the Strand, to be rebuilt for R. T. Knight. 


New Pavilion in Princess Gardens (£7,500), for & local syndicate, 
H. Wiliams, Mount Neesing, Torquay. 


WARE (HxRrs.).— Important additions to the works of Allen & Hanbury, Ltd. 
WEST BROMWICH.— New schools at Hill Top for the T.C. (£12,000). 
WHITBY.—Additions and alterations to thé Conservative Club, Marine Parade, 


for J. H. Harrowing. Geo. 8. French, architect, Bank 
Chambers, Whitby. 


WIDNES (Lancs.).—New Anglican Church (£24,000). Contractors, R. Rathbone 
and Bons, Atherton, near Manchester. 


WIGAN.—Proposed public abattoir. Town Clerk, Wigan. 

New vicarage for St. Michael's parish. 
WINSFORD. New higher elementary school for Cheshire С.С. ù Over. 
WOLVERHAMPTON. —New works for Chubb & Son’s Lock and Safe Co., Ltd. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Belfast.—December 28th. A double line of electrié 


tramway, permanent way, electric masta, cables, wiring, lamps, &c., 
for the Belfast Harbour Commissioners. See Official Notices » 
November 22nd. 


Belgitum.—December 17th. The municipal authorities 
of Flemalle Haute (Licge) are inviting tenders for the establishment 
of a ccztral generating station in the town for the supply of elec- 


‘Specifications, 18. 8d., from 40, Rue de Reutiers. 
£240 is required. 


trical energy for public and private lighting and power purposes. 


` Tendera are to be sent to La Maison Communale de Flemalle 


Haute (Liége), whence particulars may be obtained. 


Brussels.—December 18th. A public adjudication will 
take place at the Bourse on December 18th in regard to 74 lo's of 
telegraph and telephone material. Specifications, No. 203, may be 


obtained at the Administration des Postes et Telegraphes, Place de 


la Mounsie. 


Brussels.—December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military School. 
A deposit of 


Buenos Ayres.—It is stated in the Review of the River 
Plate that the municipality has been calling for tenders for the 
construction of an asylum for beggars and incurables, to be titted 
with electric lifts and electric lighting. 


France.—January 15th. The municipal authorities of 


Lyons are inviting projects for the establishment of a combination 


refuse destructor and electric power generating station. . 


Manila.— January 15th, 1908. Sewage pumps to be 
worked by electric motors are required by the municipal authorities. 


Tyrol.—The municipal authorities of Partschins (Tyrol), 
are about to invite tenders for the establishment of a central gene- 
rating station in the town for the supply of electrical energy for 
lighting and power purposes. 


Warrington.—December 17th. Motors for one year for 
the clectricity department. See “ Official Notices " December 6th. 


CLOSED. 
Auckland (N.Z.).—The City Council received the 


following tenders for installation of electrical plant, wiring, &c., at 
the Abattoir works :— 

Turnbull & Jones .. generator and petrol set) £1,324 

George & Stokes oe сЕ T vs x 1,417 


W. Crosher & Sons... T ae Shi, fas 1,447 
A.& T. Burt, Ltd. .. ^ m T ns 1,629 


For the generator and battery the tendera were :— 


Turnbull & Jones s .. £1,293 15 0 
» Т (alternative tender) 1,83 5 0 
» " » " 1.323 6 0 
George & Stokes sg ae i Vx 1,449 13 O 
W.Crosher & Sons 2s Ls PA 1,453 17 9 
A. & T. Burt, Ltd... s Vx . 1,079 0 0 


It was resolved to accept Messrs. Turnbull & J опез'в tender, in the 
sum of £1,324 11s., for the generator and petrol set, subject to the 
distributing board and fittings being to the satisfaction of the ey 
engineer. 


Burnley.—The T.C. has accepted the tender of Messrs. 
Siemens Bros., Ltd , to supply 1,600 yd. of 15 in. cable and 800 yd. 


of 075 i in. cable, at £270 123. 4d. 


Bovey Tracey.—Messrs. Lord & Shand, of Plymouth, 
have secured the contract for the constriction of a high-pressure 
electric power line from Bovey Tracey to Haytor, in connection 
with the lignite works of the Ilsington Mining Co. 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:— . = 

La Compagnie Generale d'Electricitó, Paris.—100 tons high-conductivity 
: copper wire, 2 mm. diameter, at 2, 400 fr. per ton. 

La Compagnie Francaise des Metaux, Paris.—50 tons, at 2,570 fr., and 50 
tons, at 2,345 fr. 

Les Forges de France Comte, Besancon.—50 tons, at 2 870 fr. 

M. Grammont, of Pont de Cheruy (Isere).—50 tons, at 2, 890 fr. 

La Compagnie des Tretileries du Науте. —50 tons, at 2,350 fr., 50 tons, at 
2,864 fr., and 50 tons, at 2,397 fr. 

La Compagnie Francaise du Bi-Metal, Paris.- 50 tons, at 2,359 fr. 


Glasgow.—In addition to the cable.contract which 
Messrs. Johnson & Phillips, Ltd., Kent, have received for the 
Renfrew workshops of the Clyde Navigation Trustees, they have 
also received au order for electric cable and conductor installation 
at the new Rothesay docks, the value of which is between £8,000 
and 29,000. 

The Tramways Committee has accepted the following offers :— 


British Thomson-Houston Co.—Spare oil switch parts. 
Geo. M'Lellan & Co.—sand hose pipes. 

Simplex Conduits, Ltd.—Insulated tubing, &c. 
J. A. Rudd & Co.—I.R.V. taped and braided cable. 
The Fairbanks Co.—Triplex chain blocks. 

Forest City Electric Co.—Copper bonds. 


Southampton.—The T.C. has accepted the tender of 
Messrs. Babcock & Wilcox, Ltd., for the supply of a boiler for the 
electricity works, at £1,680. 


(Continued on page 980.) 
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ELECTRICAL MINING PLANT. 


THAT the doings of makers of electrical mining plant have 
a tendency to be “ wropt in mystery cannot be denied ; 
this applies, at least, to British 
manufacturers, who carry out much 
more work in this direction than is 
generally supposed. Ав а саве in 
point, a glance through the works of 
Messrs. Scott & Mountain at Gates- 
head will convince any inquirer as to 
both the above facte. 

A speciality of the above firm consists 
in baulage plants, one of which we illus- 
trate herewith, it being one of three 
sets supplied to a Midland colliery. 
The gear, as will be seen, is of 
а very massive construction, the 
drums being 6 ft. dia. x 2 ft. wide, mounted on a main 
shaft 11 in. dia., with 10 in. dia. bearings. The gear 
is driven by a 200-H. p. electric motor fitted with slip-rings, 
and drives through machine-cut spur gear on to the first- 
motion shaft of the haulage gear, the spur gear being 
enclosed in an oil bath. 

The firm's special type of friction clutch is fitted, this 
clutch consisting of a revolving brake-strap, lined with hard 
wood blocks, operating on to a fixed driver on the main 
shaft ; the clutches.are controlled by a weigh-bar with screw 
ünd hand wheel. 

The other two gears for the same installation are of the 
double-drum main tope and endless rope type respectively ; 
that shown in the illustration being of the main and tail 
type, while all the motors are of 200 H. P., and of similar 


type. 
In another view we show one of three alternators made 


- CNN РЕЧ 


to Жа 


FLy-wiEEL ТҮРЕ ALTERNATOR SUPPLIED TO А MIDLAND COLLIERY BY E. Scorr & MOUNTAIN. 


by the same firm- for à colliery i in the Midlands. 
generate 3-phase eurrent at, 500 volta pressure, with a period- 


These sets 


icity of 50 cycles per second, and have an output of 360 K. v. A. 
The armature rings are of very massive design, being about 
15 ft. diameter, while the revolving magnets are mounted 
direct on the engine crankshafta, py forming t the fy-wheel of 
the engine. | j 


Scotr & Moustain 200-н.р. HAULAGE PLANT. 


The generator fields are in each case energised by a small 
exciter, rope-driven from a small pulley on the engine crank- 
shaft, which is shown in our illustration. 


— ——M— ——— 


THE ELECTRICAL INSTALLATION 
AT THE ROYAL VICTORIA INFIRMARY, 
NEWCASTLE-UPON-TYNE. 


THE problems of hospital arrangement as far as they affect 
electrical engineering, provide an interesting study in 
lighting and power supply of an entirely specialised nature. 
The needs of a hospital include lighting, motive power, 
electro-medical appliances, telephones, signalling apparatus 
and other branches of 
clectric practice. Con- 
ditions enter into 
design for hospital 
work that are, not 
found. elsewhere, and 
it is, therefore, inter- 
esting to examine 
some features of the 
electrical equipment of 
the Royal Victoria 
Infirmary at New- 
caste-upon-T yne. 
The building, which 
ів one of the largest 
and most up-to-date 
hospitals in the world, 
accommodating about 
100 in-patients and 
the large staff required 
^ to deal with them, as 
well ав providing fora 
large out-patient de- 
partment, bas now been in operation for some months, so 
that the electrical arrangements about to be described 
Е 
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have been under test, and the resultant application of elec- 
tricity may be fairly described as being conducted under 
normal conditions. 

The hospital consists, firstly, of an administration block, 


THE ROYAL VicTOBlA INFIRMARY, NEWCASTLE-ON-TYNE. 


containing-the board room, medical library, students’ depart- 
ment, medical and surgical offices, dining hall for resident 
officers, вівіега, staff nurses and probationers, kitchens and 
sculleries, bedrooms 
for female servanta, 
and other rooms. 
This block occupies 
the centre and front 
of the group of 
buildings. Imme- 
diately at the hack 
of this block run 
the main corridors 
to each extremity of 
the building. 
Branching off from 
these corridors are, 
at the front, two 
large pavilions con- 
taining on the 
ground floor surgi- 
cal wards for men 
and women respec- 
tively, of 24 beds 
each, and on the 
first floor, two medi- 
cal wards of similar 
capacity. Added to 
these there are at the front two smaller pavilions, one 
having on the ground floor a 10-bed female surgical ward, 


and on the first floor a similar medica! ward, the other being 


devoted to childrens’ surgical and medi- 
cal cases on the ground and first floor 
respectively. At the back of the cor- 
ridors are six pavilions, four large, two 
small, each containing a ward on each 
floor following the arrangement indi- 
cated above, t.e., surgical cases on the 
ground floor, medical on the first floor. 
А building, semi-detached from the 
range of erections just described, and 
reached from the hospital through 


a tasteful winter rden, is set 
apart as the nurses’ home, and con- — 
tains sitting rooms, bedrooms, Ce. 


Other departments are the operating 
theatre and class room, mortuary, chapel, 
skin department (which is of special 
electrical interest), out-patients’ depart- 
ment, casualty room, and such service 
departments as laundry, boiler house 
and workshops. The total length of 
ground covered by the buildings is about 
850 ft. with a depth of about 400 ft. 

It is necessary to give the above somewhat extended 


general description in order to comprehend the magnitude 
of the problems to be solved in the proper electric equipment 


VIEW IN THE INFIRMARY LAUNDRY, SHOWING MOTOR-DRIVEN PLANT. 
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of the hospital. The whole of the internal lighting is by 
electricity, no other illuminants being used. There are 
about 2,000 incandescent lamps of 16 c.P., and 9 arcs (in 
use in the laundry) fed by a three-wire (240 and 480-volt) 
continuous current service from the 
mains of the Newcastle and District 
Electric Lighting Co., Ltd. There are 
65 distribution boards in various parts 
of the building, the fuses to the different 
circuits being arranged systematically 
on these boards. All the interior wiring 
is carried out in screwed steel tubing 
concealed under the floors or behind 
the walls and rendered accessible by 
means of inspection boxes. The mains 
from the two main fuseboards to 


the distribution boards, made by 
Messrs. Callender, ае of con- 
centric lead - covered armonred and 


braided type, and are hung in 
saddles in the subways, running up 
to the boards in iron pipes. One 
main board provides for six lighting 
circuits and five power circuits, the other giving nine light- 
ing circuits and four power cirenite. The total provision is 
for 800 amperes at 240 vol в and 290 amperes at 480 volta. 
| Two separate ser- 
vices run into the 
building from the 
company's network. 

The lighting 
fittings are as a 
rule of & very plain 
and useful descrip- 
tion the style 
adopted being 
observable in the 
illustrations accom- 
panying this article 
showing the ward 
lighting. In the 
wards a special 
arrangement of 
wiring is installed, 
whereby either a 
dim or bright light 
can be obtained on 
the centre brass 
pendants by means 
of a two-way tum- 
bler switch placed at 
one end of the ward. This is found useful at night, as a 
bright light would prove extremely irritating to a patient 
seeking rest. In addition to the central lighting of the 
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THE LAUNDRY, SHOWING ARC LIGHTING, &C. 


wards, в specially-designed wall bracket is placed over each 
bed, while wall sockets are provided at every other bed for 
use with standard or hand lamps. The principle of 
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simplicity in lighting fittings, has, however, been departed 
from to a considerable extent in the board-room, entrance 
hall, library and other important rooms, where some very 
elegant designs are introduced. A particularly interest- 
ing example, in view of the special study which 
scientific illumination is now receiving, is the hospital 
chapel. The dome of this building, which is cruciform in 
shape, is richly gilt, and illuminated by а ring of conecaled 
lights placed just underneath it, the 
effect in general illumination being 
most rich. The lighting of this chapel 
is further helped by fittings finished to 
imitate armour hung from the arches. 

In the operating theatres considerable 
trouble has been taken to obtain a light 
that can be easily adjusted to as to be 
thrown on to any required spot, and in 
addition a system of emergency lighting 
patented by Mr. H. McGillivray, of 
Newcastle, has been installed. "This is 
a special switching arrangement, whereby, 
should the light from the ordinary 
switch fail, thereby endangering an 
operation, the emergency light, of pre- 
cisely the same candle-power, but lit 
from secondary cells, will automatically 
be brought into use. In the subways 
electric lights are freely installed in 
order to avoid danger of fire by use of 
naked lights. Meters are fixed in various 
parts on the building in order to check 
any waste of current. 

The motive power required in 
the infirmary is pretty extensive. Lifts 
are provided in the administrative block, the nurses’ 
home, and pavilions Nos. 1 and 2. They are five in 
number, that in the nurses’ bome being operated 
by press-button. Two of those in the main block of 
buildings are capacious bed.lifts, while the remaining two 
serve the kitchen (situated on the top floor of the admini- 
atrative block in order that all smell of cooking may be kept 
from the patients), and are used for conveying the dinner 
wagons for the wards, The electrical equipment for there 
lifts was supplied by Messrs. Waygood & Co. 

A motor-generator is installed for the electrical treat- 
ment department, transforming the 480-volt pressure to 55 
volts, with a variation of 5 volts in either direction. This is 


EMIL" 


WAREHOUSE CRANES: DRIVER'S CABIN AND GEAR, ROYCE 
25-cwT. TRAVELLER (see расе 979). 


for use with the radiographic apparatus, electric baths, 
Finsen lamps, and for Rontgen ray work in skin diseases. In 
addition to these uses of power, electric motor drive is used 
for operating kitchen machinery, dispensary plant such as 


rotary mixers, the lanndry machinery, part of which with 
the motor drive is shown in our illustration, and also in the 
Infirmary workshop where a lathe, driller, &., are kept 
pretty constantly employed in effecting minor repairs and 
alterations on the engineering work of the premises. Fans 
for ventilating the bnildings are fixed in each ward and 
various other parts of the buildings. Complete outfite for 
cautery and other purposes are installed in the operating 
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VIEW SHOWING THE GENERAL LIGHTING OF THB WARDS. 


theatres and in the out-patients’ department, and the voltage 
and fitments of these outfits is such that small electric lamps 
may be used from them in order to get close inspection of 
the complaints of the throat, ear, &c. In the eye examina- 


PoRTABLE WAREHOUSE CRANES BY STOTHERT & PITT 
(see page 979). 


tion room, which is coloured a dead black, electric lamps 
are arranged in each compartment, with special reflectors for 
directing a strong beam into the patient'seye. One interest- 
ing device for cases of alleged colour blindness is a small sign 
executed in various coloured transparent letters lit from 
behind at will. Combination of certain letters spell one 
word, others spell another. The patient is asked to pronounce 
the word he sees, and he thus tests himself for defective 
colour sight. In connection with eye treatment may also 
be mentioned a powerful electro-magnet whose pole is 
narrowed to a point. This is used for drawing particles 
of iron out of the eye that have become lodged therein. 
As Newcastle is the centre of a large engineering district 
this device is of an eminently useful nature. 

In addition to the larger branches of electrical work 
mentioned above, the telephoning and signalling arrange- 
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ments аге, as may be imagined when the vast area covered 
by the Infirmary is considered, of an important nature. A 
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Royce 25-C wr. TRAVELLING CRANES FOR A MANCHESTER SHIP CANAL WAREHOUSE (see p. 979). 


complete system of telephonic communication proceeds from 
an exchange in the porter’s lodge in the administration block 
to about 40 instruments fixed at various points in the build- 
ings, so arranged that communication can be obtained between 
any two points. The microphones and telephones were sup- 
plied by the British L. M. Ericsson Manufacturing Co. The 
telephone installation in the Nurses’ Home is entirely separate 
from the main exchange. There is, of course, ample telephone 
service to the infirmary from the National Telephone Co.'s 
mains in the city. 

In addition to the telephones, speaking tubes are 
fitted for the lifts, in order to communicate readily between 
floors. The system of fire alarms is very complete, and 
consists of special pushes fixed іп glass-fronted cases, 
arranged so that when the glass is broken an alarm is given 
at a central point by the ringing of a large gong, while, at 
the same time, an indicator shows from which position in 
the building the alarm has been given. 

An elaborate electric bell signalling system is fitted 
throughout the infirmary with the object of calling, by a 
prearranged code, 
any particular house 
surgeon who is 
urgently required, in 
whatever part of the 
building he may happen 
to be. In the out- 
patients’ department 
this has been combined 
with a special lamp- 
signalling device, so as 
to give visible notice 
to the patients when 
the doctors are ready 
to see them. 

In such а large 
organisation, with a 
multiplicity of duties, 
it is highly essential 
that perfect time- 
keeping should be 
maintained... For this 
purpose an installation 
of electrical clocks, 
made by the Synchro- 
nome Syndicate, Ltd., 
consisting of a master 
clock in the entrance 
hall controlling about 
sixty dials, has been 
placed in the hospital. 
A dial is fixed in every 
ward, in the principal 
rooms of the administrative block and in the corridors, while 
over the entrance of the outdoor patients' department an 
illuminated outside dial is placed. 


— 


The architects for the building were W. Lister Newcomhe, 
F. R. I. B. A., and H. Percy Adams, F. R. I. B. A., while the con- 
tractors for the whole 
of the installation 
of the lighting and 
power circuits, and also 
the telephone, fire 
alarm and electric 
clock systems, were 
Messrs. Falconer, Cross 
and Co., of 16, Lisle 
Street, Newcastle- 
upon-Tyne. The 
magnitude of the work 
which this firm carried 
out may be illustrated 
by the fact that about 
eighty miles of elec- 
tric lighting cable were 
used in the building, 
and over 100,000 ft. 
of tubing was placed 
in position for the 
reception of these 
wires. The installa- 


Taz SiMPSON-PaRK RablaL Tauck (see p. 979). 
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VIEW SHOWING A BURNLEY Car FITTED WITH SiwrPsoN-Pangk& RapiAL TRUCKS (see p. 979). 


tion is a most complete example of up-to-date equipment for 
hospital purposes, and very clearly shows the important part 
which electricity now plays in medical! and surgical work. 
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SOME MODERN WAREHOUSE CRANES. 


ON pages 977-8 we illustrate an interesting type of 25-cwt. 
three-motor electric overhead travelling crane, two of which 
are installed at each of four of the Trafford Park warehouses 
of the Manchester Ship Canal Co., Ltd. Each of these 
cranes (constructed by Measrs. Royce) has the exceptionally 
large span of 95 ft. 3 in., and, by reason of the fact that a 
clear height of lift of 30 ft. is required, the girders have 
been made of the bow-string type, and so arranged that the 
crab is inside. The platform is fixed along the entire length 
of one side of the girders, and is carried by means of a 
separate light auxiliary girder. The view on page 977 
shows the inside of the crane girder with the crab in 

ition. Тһе. driver rides with the crab, and is thereby 
enabled to have the best possible view of all the operations. 
Light netting guard is fixed over that portion of the crab 
where the driver sits, во ав to prevent any possible accident 
to the man when standing up during the time the crab is 
in motion. The speeds are :— | 


Hoisting, 25 cwt. ... qu .. 100 ft. per min. 
" with light loads Mx „ 200 „ B 
Longitudinal travelling, 25 cwt.... . 50 „ ў; 
i: - with light loads 75 „, „, 
Cross traversing, 25 cwt. ... ae .. 250 „ ï 
with light loads 320 , " 


» » 


The controllers, resistances and emergency switches, are 
carried on the crab, and are arranged for convenient 
handling ; and an electric hoisting brake is provided, with 
a device by which it can be released by hand and tne loads 
lowered without current. The hoisting. barrel is spirally 
grooved with right and left-hand grooves to keep the load 
in a central position throughout the entire lift, and the axles 
for cross traversing and longitudinal travelling are provided 
with roller bearings. ‘The hoisting motion is provided with 
an effective. overwinding safeguard, and to prevent loads 
being lowered at a speed dangerous for the gearing or motor, 
а governor lowering gear is provided on the first motor 
shaft. "These cranes have been submitted to a series of 
exhaustive official triala for a continuous period of five 
hours ; the load of 25 cwt. was hoisted at 118 ft. per min., 
‘the electric н.р. absorbed being 13:9, giving an overall 
efficiency of 71:7 per cent. The cross traversing with 
25 cwt. was at the rate of 353 ft. per min., the electric Н.Р. 
absorbed being 3°48. In the longitudinal travelling 25 cwt. 
were taken at 104 ft. per min., the electric н.р. absorbed 
being 1:74, giving & tractive effort of 33 lb. perton. In 
another view on page 977 are shown two of several small elec- 
tric portable cranes, which have recently been provided by 
Messrs. Stothert & Pitt, at the Western Dock of the London 
and India Docks Co. These cranes are of а design which 
appear specially adaptable for warehouse working, inasmuch 
that each crane is mounted on a truck fitted with broad 
running wheels suitable for running on the floor of the 
warehouse, whilst the front pair of wheels is made to swivel. 
Each of the cranes illustrated lifts 20 cwt. at a 10 ft. 6 itr. 
radius, the lifting and sluing motions being operated by 
the same motor and the derricking being adjusted by hand 
power. The lifting speed is 50 ft. with a 1-ton load, whilst 
the slewing speed is 100 ft. per min. The sluing gear is 
so arranged with double friction combs that it is unnecessary 
to reverse the motor when eluing. 


A NEW RADIAL TRUCK, 


A CONSIDERABLE amount of interest has béen recently shown 
in the development of a type of truck, to which the name 
* radial " or “ flexible wheel base truck has been assigned. 
The object of such trucks is to provide a longer wheel-base, 
so as to afford greater support to the car-body, and prevent 
the end oscillation so often noticeable in cars carried on the 
usual single trucks with wheel-base limited to 6 ft. 

Another object aimed at in the adoption of radial trucks 
is the reduction of wear of wheels and rails when the cars 
are passing round curves. A number of forme of *' radial” 


truck have been constructed and put into operation, with 
more or less satisfactory results. The nature of their design, 
however, limits their application to comparatively short 
wheel-bases, and therefore to short cars. 

A radial truck which, it is claimed, is a distinct advance 
on previous types, has been recently constructed under the 
Simpson & Park patent, and has been running since Sep- 


. tember 10th on the Burnley Corporation Tramways, with. 


very satisfactory results. 

The wheel-base of the car is exceptionally long, the dis- 
tance between wheels being 18 ft. This car is capable of 
passing easily round а curve of 25 to 80 ft. radius. The 
peculiar feature of the truck is the readiness with which the 
axles take up an approximately true radial position when 
passing round a curve. 2 -— 

This action is due to the design of truck in combination 
with a differential gear fitted to the axles. "The following ig 
a general description of the truck, which is shown in the 
illustrations on p. 978. AM | 

Two single-axle trucks are used to support a car-body, 
and as each truck is entirely independent of the other, the 
wheel-base can be proportional to the length of the car. 
Each truck is pivoted at a point in the centre line of the 
axle, a king pin and bracket being attached to the car-body 
underframe to take the drive. Between the car-body and 
truck frame, rollers are interposed 80 as to reduce the fric- 
tion and allow the truck to radiate easily. The arrange- 
ment of springs is practically the same as on a Brill type 
maximum traction truck. "The wheel brake blocks are hung 
as near to the centre line of the wheel as possible. On the 
trucks in use at Burnley, a mechanically applied track brake 
is fitted, and also a run-back preventer on the axle, but a 
magnetic track brake can be arranged for if required. The 
differential gear on each axle is arranged in combination 
with the usual gear-wheel, and is enclosed by the motor gear 
case. This gearing enables each wheel when passing round 
а curve to work independently of the other, and facilitates 
the movement of the truck into the correct radial position. 

The following advantages are claimed for this truck :— 

1. The position of the pivotal centre being over the 
centre line of the axle, as wide a range of angular move- 
ment as required can be obtained without danger of any 
part of the truck fouling the car-body underframe. 

2. The length of the wheel-base can be proportioned to 
suit the length of the car, whatever this may be, there being 
practically no limit to length of wheel-base in this design. 

8. Wear between wheel flanges and rails, and the tendency 
to unequal wear between the diameters of the two wheels on 
one axle is greatly reduced, due to the differential action. 

4. Due to the use of the differential gear, the twisting 
strains on the axle are diminished. 

5. The weight of car is considerably less than one of 
similar capacity carried on eight wheels. "2 
6. Less sand is required for accelerating and braking than 
would be necessary in the case of maximum traction trucks. 

7. There would be a reduction in current consumption 
and cost of maintenance as compared with a car designed to 
do the same service, mounted ‘either on maximum traction 
trucks or on equal wheel tracks with four motors. 


‘Selling Electricity to Warships.—It is not often that 
vessels of the United States Navy are central station customers. 
With ships at sea there would be some difficulty in connecting with 
the street mains of any electric light station at home, while during 
the stay in port the isolated plants on shipboard are still relicd 
upon. But in the case of the U.S. S. Vewark and Granite State 
turned over to the New York State Naval Militia, and moored to a 
pier in the Hudson, the situation is different, and the State 
of. New York has. recently made a contract with the New 
York Edison .Company to supply electric light and power to 
these vessels. A cable of the underground type is run from 
the street connection out on the pier and through a stand- 
pipe which is raised about 8 or 10 ft. above the pier. From 
the end of the standpipe, flexible cables are extended in the case 
of each vessel, and through these the current is led to the switch- 
board on board ship. The Newark is a new-old 4,000-ton steel cruiser 
17 years old and was considered a crack ship in its day. It still 
belongs to the Navy, and, should it be required by the Government, 
must be ready to put to sea on 48 hours’ notice. The Granite State 
is a survivor of the days when there were wooden line-of-battle 
ships.— Weetern Electrician. | 
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CONTRACTS CLOSED. 


(Continued. from page 974.) 


London.—The Metropolitan Asylums Board has received 
the following tenders for alterations and extensions to the tire alarms 
and telephones at Gore Farm Hospital :— 


T. Potter & Sons.. as (accepted) 4225 
W.G. Cannon & Sons .. а га es s 226 
Electrical Engineering & Maintenance Co. . 239 
Private Wire & Telephone Installation Co. ee 278 
J. Bryden & Sons.. : 


Bell Telephone & Electric Co. f vs is és 335 

H. Hooper ЖЖ я oe oe ee os ee 373 

Revy, Phillips & Co. A er ace ss 397 
The engineer-in-chief's estimate was £285. \ 


WoorwicH.—The B.C. has received the following tenders for 
enble required for an extension to the Ordnance College :— 


^ Delivery 
St. Helens Cable & Rubber Co. 25 З weeks 4175 
British Insulated & Helsby Cables, Ltd. 1 month 169 
Siemens Bros. X Co. . x ^a i 1 dav 167 


5 weeks 167 
HB weeks 166 
10 davs 166 
14 days 164 


Johnson & Phillips, Ltd. - 
Callender's Cable & Construction Co, 
Henley's Teleuraph Works Co. .. ey 
Western Electric Co... ee (accepted) 
HOL BORN. A B.C. Committee has accepted the tender of Messrs. 
Foote & Milne, the contractors, for the electric lighting work 
throughout the new offices, for the provision of a service of 
telephones and bells, at a cost of £131 for telephones, and £29 10s. 
for bells, Three tenders were received, and that named was the 


| lowest. 


L. C. C.— The tender of the India-Rubver, Gutta-Percha and 
Telegraph Works Co., which was the lowest, has been acceptdd by 
the Highways Committee of the L.C.C. for the supply of 600 
rubber plough bases, at 56s. each, and 1,200 plough leads, at 4s. 3d. 
each. | 


Manchester.—The following tendera have been accepted 
by the Electricity Committee and approved by the City Council :— 


Supply of three 250-k.v.4.. nnd one 25K. v. u. 


British Westinghouse Co. 
Andrew & Bramall’s Mill, 


transformer for sub-station at Messrs. 
Carruthers Street, Ancoats. 

Eckstein, Heap & Co. Supply of necessary high and low-tension switehgear 
for aub-station at same mill. 

Callender's Cable & Construction Co.—Vulcanised bitumen cables to June, 
1909. 

W. T. Glover & Co.—Lead-sheathed high-tension cable. 


Sal ford.— The undermentioned tenders have been accepted 
by the Corporation Tramways Committee: ` 
United Electric Car Co.-—90 car-bodies, at £448 128. fd. each. 


Hurst, Nelson & Co. Four eur-bodies, at £458 17s. 6d. each. 
Mountain & Gibson, Ltd.—923 trucks, at £64 10s. each ; one truck, at £110. 


British Westinghouse Co.—24 electrical equipments, including trolley buses, 


at £279 each. 
R, Rawlinson & Sons.—Four salt wagons, at £195 each. 
General Electric Co. —Electric fittings at Salford Town Hall. 


Sheffield.—The T.C. has accepted the tender of Messrs. 
Edgar Allen & Co. for the supply of tramway points and crossings. 


Tunbridge Wells.—We are informed that 25 tenders 
were received in answer to the Corporation’s advertisement, to 
Mr. Boot's specification, and that the Corporation has accepted the 
tender of the British Westinghouse Co., at £2,575 10s., for the 
500-K w. turbo-alternator, and that of Messrs. J. P. Hall & Sons, 
Ltd., at £865, for the condensing plant. 


West Ham.—The E.L. and Tramways Committee has 
approved the extension for two yeara of the contract with the 
British Westinghouse Со. for the supply of transformers and meters, 
and of a new contract being entered into with the company for 
two-phase motors. The contract with the Fuller Electrical Co. for 
single-phase motors is to be extended for two years from March 31st 
next. 


FORTHOOMING EVENTS... 


To-day's Events (Friday, December 13th) At S p.m. Holborn Restaurant (King's 
Halb. Electro-Harmonie Society Binoking Concert. 
Physical Society Exhibition of Electrical and other Apparatus, 
Notes, December бш.) 
From 3 рап. At the smaller Queen's Hall. | Eleetro-Therapeutical 
Seetion of the Royal Society of Medicine; Annual Exhibition, 
followed by Conversazione. i 
Saturday, December Mth. At3 p.m. Ju | 
to the Franco-British Exhibition Buildings. &.; 
extension works of the Central London. Railway; 
London Railway power house ut Shepherd's Bush. 
Tuesday, December 17th. At 8 p.m. Liverpool and. District. Electrical Asso- 
i ciation. “Electrical Appliances" (Lantern Lecture), by Mr. J. J. 
Richardson, 
Wednesday, December Isth.- At 7.90 p.m. At the Institution Library. Insti- 
tanon of Electrical) Engineers, Students’ Meetine. Paper on 
" Wattmeters and their Connections,“ by Mr. G. C. Connon. 
Thursday, December 19th. —At 7.15 p.m. At the University, Leeds. Institution 
of Electrical Engineers. Leeds Local Section. Paper on. “ The 
Commercial Aspects ot Power Supply," by Mr. W. B. Woodhouse. 
At B pm. At the Institution of Civil Engineers. Institution of Elec- 
rica Engineers. Paper on ©“ Electrical Power in Railway Goods 
Warehouses," by Mr. H. Henderson. 


(See 


Junior Institution of Engineers. Visits 
the Exhibition 
und Central 


NOTES. 


“ЕВ.” \mas Week Arrangements. — We shall be 


glad if our friends will kindly take note of the following special 
arrangements that have had to be made to facilitate the production of 
the issue of the ELECTRICAL HREvIEW for Christmas week. 
All editorial matters will have to be closed two days earlier than 
usual. 

Correspondence and Urgent Articles should reach us by mid-day on 
Saturday, December ? 1st. | 


Late Business Items, News, Contract and other notes should be 
received in the course of Monday, December 23rd. 


The Advertisement Department announce elsewhere that new copy 
and alterations to existing displayed advertisements should be 
received by them not tater than Friday morning, December 20th; 
but official notices and small prepaid advertisements will be in time 
if received by 9.30 a.m. on Tuesday 24th inst. 


The Power to Drive Twist Drills,—Experiments 
have been made at the Worcester Polytechnic (U.S.A.), on the 
power necessary to drive twist drills. The testing machine 
measures both the turning moment and the thrust of the drill. The 
drill itself was fixed to the spindle of a milling machine, and the 
work piece was held in a chuck carried on the machine table. 
The thrust was found by means of an indicator which registered 
the pressure in an oil cylinder, the plunger of which carried the 
thrust of the drill. The twisting moments were obtained by actual 
weights hung over the chuck. With a feed of 0:008 in. per revolu- 
tion at 260 R.P.M., а р in. drill with an angle of 59° drilled witha 
thrust of 330 1b. into soft vray cast-iron. The general conelusions 
from the numerous tests were that thrust increases rapidly with 
the coarser feeds; that less power is required to perform a given 
work in a given time by increasing the feed than by increasing the 
speed. Less thrust was necessary with more pointed drills, but at 
the half-angle of 37°, the drill did not stand up to repeated work. 
An angle of 45’, however, seems as good as 59° as regards standing, 
and the thrust is much less. The twisting moment did not seem to 
vary with change of the point angle. A leading hole of . in. 
diameter reduced the thrust of a ё drill to one-half. The experi- 
ments аге interesting as showing what may be done in the way of 
making tests to determine the best form and speed of tools for 
the more rapid performance of work in the shops. 


A Novel Theory in Evaporation.—In a pamphlet pub- 
lished some time ago by M. Wichersheimer, Ingenieur en Chef des 
Mines, a curious theory is advanced on the subject of vaporisation. 
It is that by increasing the density of the water inside a boiler by 
the addition of certain soluble salts, the evaporative efficiency of 
the boiler will be increased without harmful effects. The salts he 
more particularly recommends are the chlorides of calcium and of 
sodium. The addition of a salt to water is well known to augment 
its molecular tension aud therefore to raise its boiling point. 
Thus the addition of 10 per cent. of calcium chloride will raise the 
boiling point to 101° C., and the addition of 325 per cent.—so 
soluble is this salt—will raise the boiling point to 179:5? C. This 
is the saturation point temperature, and such a huge amount of the 
salt is not asked for. Prior to the use of the salt, however, a dis- 
incrustaut is advocated, which is composed of tannin, mucilaginons 
matter and barium chloride. The latter is converted into insoluble 
barium sulphate when lime sulphate is present in the feed water, 
while the lime carbonate is partially converted into tannate, and 
this remains in suspension. The old scale on the plates is said to 
be removed in sheets by the compound. 

The author states that when water is boiled in а vessel and little 
fragments of paper are thrown in, these will ultimately find them- 
selves at the bottom of the water next the shell of the vessel. 
This proves that, though perhaps violent ebullition is in progress, 
there must be a thin layer of water adherent by capillarity, which 
will not move. The circulation is insufficient to destroy the 
adhesion. Peclet largely increased the evaporation by rubbing thie 
surface of a boiler with brushes во as to keep the whole of the 
water moving over the heated surface, and artificial circulation 
has been shown to be effective in promoting evaporation. Ordinarily 
evaporation is unsteady, and steam comes away in large bubbles, 
and in jumps. Bat if an active circulation sweeps the plates 
evaporation is steady, steam escapes in more numerous and 
smaller bubbles, ind priming is reduced. He might add that 
the effect of fully-heated feed watcr is probably to assist the 
steady continuance of rapid circulatory movements, and this 
may serve to explain the better efficiency secured even when а 
boiler is made to heat its feed water by the agency of its own steam. 
Small steam bubbles are less potent than large bubbles to cause 
priming, and this ténds to economy in the engine room also. 

The author tested his theory in the laboratory by heating three 
flasks under the same external conditions. In one was Seine water, 
in anothera solution of 10 per cent. of calcium chloride, and ina 
third water from a boiler which had been treated with the boiler 
compound named, and containing that compound and calcium 
chloride. In the first tlask the water boiled tumultuously, and bits 
of immersed paper moved very irregularly. The third tlask showed 
irregular ebullition with small bubbles of equal size, and paper 
fragments followed a regular course. In the second flask thc con- 

dition was intermediate but approached No. 3 in behaviour, and 
showed the good effect of increased density upon evaporation. 
Various trials under industrial conditions are quoted which show 
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improved efficiency to result from the use of calcium chloride to the 
extent of increasing the density of the water to 12°, 15° and even 
18° Beaumé. 

The subject is a curious one, and seems to deserve full attention, 


‘especially since it is expressly declared that no acid formation was 


found to ensue, such ая will sometimes take place when chlorides 
sre present in water. Expcriment is wanting, perhaps. to determine 
the evil effect of various combinations of salts. There is some 
reason to suppose that mischief attends upon the salts of magnesia 
in so far as decomposition may set free acids. 


Appointments Vacant. — Electrical engineer for the 
Carlisle Corporation /£300) ; mains foreman for Birmingham (45s.) ; 
switchboard attendant for Stockton-on-Tces (97s. 6d.); assistant 
clerk of works for installation at South Shields Municipal Build- 
ings (£3 38.); chief clerk for the Mausfield electricity department 
(35s.); lecturer in electrical engineering for the School of Military 
Engineering at Chatham ; junior demonstrator for the Central 
Technical College, Exhibition Road (£100). See our ''Official 
Notice pages for particulars. 


Late Legal.—Srxron v. LONDON UNITED TRAMWAYS. 
—Before Mr. Justice Lawrence and а special jury in the King's 
Bench Division, on Wednesday, Mrs. Emma Sexton, a widow, 
claimed under Lerd Campbell’s Act. against the London United 
Tramways Co., Ltd., for the loss of her husband. It was alleged that 
the deceased was driving a cart along the Uxbridge Road on the 
night of January 18th last, when a tramcar belonging to the 
defendant company collided with his cart, and he was thrown out 
and fatally injured. The defendants denied that their car collided 
with the cart which they said had collided with another cart during 
a dense fog which prevailed on the night in question.—The plaintiff 
was awarded £300 damages. 


Servian Electrical Trade.—In a recent report the 
Austro-Hungarian Consul at Belgrade states that the trade of Servia 
in electro-technical goods in 1906 was not unimportant. The im- 
ports amounted to 201,306 kiloes.. valued at 438,850 fr. as follows: 
From Austria-Hungary, 02,228 kilogs., valued at 198,970 fr.; from 
Germany, 64,728 kilogs, valued at 164,845 fr.; from Belgium, 
37.881 kilogs. valued at 56,944 fr.; from France, 5,078 kilogs., 
valued at 10,461 fr., and from Switzerland, 1,069 kilogs., valued at 
5,647 fr. The imports of dynamo machines amounted to 86,873 
fr., valued at 147,230 fr., chiefly from Germany (70.205 fr.) ; from 
Belgium (41,337 fr), and Austria-Hungary (33.798 fr.). The 
jmporta of transformers amounted to 66,671 kilogs, valued at 
64,137 fr., chiefly from Austria (45,510 fr.), and Germany (14,932 


fr). The imports of small motors, &c, and cables were much 


amaller, the former amounting to 1,993 kilogs., valued at 8,935 fr., 
from Austria and Germany ; and the latter to 9,907 kilogs., valued 
at 30,921 fr., from Austria, Germany, and Belgium. Telegraph 
and telephone apparatus and accessories were imported to the 
extent of 14,499 kilogs., valued at 105,027 fr, chiefly from Austria 
(68,071 fr), Germany, 23,651 fr., Belgium 7,845 fr., and Switzer- 
land 3,353 fr. The imports of arc lamps amounted fo 3,125 kilogs., 


valued at 15.214 fr., and of incandescent lamps to 2,038 kilogs.,. 


valued at 16,763 fr. The imports of accessories for lighting pur- 


poses amounted to 16,200 kilogs., valued at 50,623 fr. The imports: 


of arc lamps were chiefly from (Germany and Austria, of incan- 
descent lamps from Germany and Austria, and of accessories for 
lighting purposes from Germany, Austria, France and Belgium. 


Free Wiring Dispute.—In January last the Southwark 
Council approved the spending of £500 in free-wiring consumers’ 
premises, in the hope that that policy would attract small customers, 
especially the residents on the new estate built by the Ecclesiastical 
Commissioners in St. Peter's Ward, Walworth. In October the 


Electric Light Committee asked permission to spend another £500 


aud presented a report showing that both the past results and future 
prospects of the policy were excellent. The Council consented ; 
but members now contend that in 65 out of 72 tenements free-wired 
on the Commissioners' Estate no electric light is used; that the 
fact, had it been disclosed, would have influenced the Council when 


considering the application for the second £500 ; that the expenditure . 


has been useless ; that lamps are being supplied and maintained by 
the Council on е private lock-up thoronghfares on the estate at 
less than one-fourth of their cost; and that very large sums have 
been spent in cutting through asphalt and taking up and relaying 
pavement in order to supply isolated consumers. The statements 
have been referred for reply to the electrical engineer, who said that 
he was unaware of any free-wired premises where the Council had 


not got a consumer. 


Institution and Lecture Notes.—INsrITUTION OF 
ELECTRICAL ENGINEERS (NEwcasTLE LOCAL SEcrION)..—In his 
address as chairman of the Section on November 18th, Mr. J. Pigg 
dealt broadly with the subject of education. He deprecated the 
common error that the acquirement of knowledge is education ; 
true education had to take note of man's spiritual, moral and 
intellectual needs, as well as the more material needs such as 
obtaining the means to live, and had to fit a man for all phases of 
life, building up his character so that he might contribute his 
quota to the general well-being. More depended upon the student 
than upon the system; the youth who wanted knowledge would get 
it, and the effort which would take him along must always come 
from himself. The incentive of gain was neither a worthy nor a 
sufficient stimulus for the sustained effort that was necessary. It 
was the duty of every one to do the best that he was capable of. 


The engineer must develop the faculties of observation and 
imagination ; of organisation and knowledge of men. "Tact was the 
greatest of the qualities necessary for a director of men. A due 
appreciation of the value of words, and a knowledge of accounts, 
were also of great importance. The engineer must exercise correct 
judgment in the allocation of costs, and foresight with regard to 
possible future developments. Cultivation of the things that went 
to the formation of "character" was of more importance than 

Ohm' law. 

Royau Instirution.—We have now received the following more 
complete information concerning the lecture arrangements of this 
Institution, to which a brief reference was made last week :— 
Friday, January 17th, at 9 p.m.— The Centenary of Davy's Dis- 

covery of the Metals of the Alkalis,” by Prof. T. E. Thorpe. 

Saturdays, January 18th and 25th, at 3 o'clock.—'' The Electrifica- 
tion of Railways," by Prof. Gisbert Kapp. 

Friday, January 31st, at 9 p.m.—‘ Recent Researches on Radio- 
Activity," by Prof. E. Rutherford. 

Friday, February 21st, at 9 p.m.— The Ethor of Space," by Sir 
Oliver Lodge. | 

Friday. March 6th, at 9 p.m.— Recent Earthquakes," by Prof. J. 
Milne. | 

Saturdays, March 7th, 14th, 21st, 28th and April 4th and 11th, at 
З p.m.—Six lectures on “Electric Discharges through Gases," 
by Prof. J. J. Thomson. 

Thursdays, March 19th and 26th, at 3 p.m.—“ Standardisation in 
various Aspects: (1) Mechanical Engineering; (2) Electrical 
Enginecring,” by Dr. R. T. Glazebrook. 

Friday, March 27th, at 9 p.m.—“ Radio-active Change in the 
Earth," bv Hon. R. J. Strutt. 

Friday, April 3rd, at 9 p.m.— The Modern Motor-Car,” by Lord 
Montagu of Beaulieu. 

Friday, April 10th, at 9 p.m.—'''l'he Carriers of Positive Elec- 
tricity," by Prof. J. J. ''homson. 

Full information concerning admission to these and the many 
other interesting events announced in the oflicial list of arrange- 
ments, can be obtained on application to the Hon. Secretary, Sir 
William Crookes. 

THE INSURANCE AND AcTUARIAL SOCIETY OF GLASdOW. 
Ata meeting of this society held last week, Mr. T. Crighton Fulton 
read а paper on Electricity: Where the Risk comes in.” He 
said that he proposed to treat the risks associated with electricity 
into two cla-ses—preventable and unpreventable. Amongst the 
former were the fusing of gas pipes through arcing from steel or 
other metal tubes which had become “ alive " or charged with elec- 
tricity from a leaky conductor. This constituted a grave risk, and was 
responsible for about 40 per cent. of the electrically caused fires in 
Glasgow. Amongst other risks treated of by the lecturer were those 
due to bad workmanship, faulty material, materials and apparatus 
wrongly or carelessly erected, apparatus and fittings erected in 
wrong places. Most, if not all, of these rieks could be obviated or 
minimised by careful supervision, inspection, and testing by com- 
petent engineers at the time the work was done, and especially by 
inspection at intervals to detect in time dangers due to the 
deferioration of materials. Amongst the so-called unpreventable 
risks, the lecturer classed all those that arose after the contractor 
Was away from the job and the proprietor or consumer left to the 
freedom of his own will. 

ВвітіѕНн ScrENCE Gurrp.— This Guild is to hold its annual mect- 
ing at the Mansion House on Janury 15th. 

East LONDON COLLEGE.—On Thursday, December 19th, Prof. 
J. T. Morris will deliver a lecture on Тһе G. B. Surface-Contact 
System of Electric Traction for Tramways.” <A notice regarding 
application for free tickets appears in our advertisement pages. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—On Wednesday last a 
paper was read by Mr. Leon Gaster on The Province of the 
Illuminating Engineer.“ Ы 


Fatality.—According to a London newspaper, Edward 
Thornton, aged 41, an engineer emploved at Sandringham House 
electric light works, was assisting other men to remove an inlet 
valve from a gas engine, when he was overcome by the fumes, and 
despite the efforts of the King's doctors, quickly succumbed. A 
verdict of “ Accidental asphyxiation by the inhalation of noxious 
gas was returned. 


* 


The Electrolytic Treatment of Galena. — This 
subject was recently investigated by Mr. H. S. Auerbach, in the 
Metallurgical Laboratory of the School of Mines of Columbia 
University, who relates his conclusions, in conjunction with Mr. 
E. F. Kern, in the School of Mines Quarterly for November. 

The authors find that fused alkali chlorides or fused calcium 
chloride serve as electrolytes for the cathodic reduction of galena. 
An F. u. F. of about 5 volts is required for the decomposition of the 
alkali chlorides and sulphides, whereas about 20 volts is required 
for calcium chloride and sulphide. 

Fused calcium chloride, however, haa an advantage over fused 
alkali chlorides for the cathodic reduction of galena, in that it is 
less readily volatilised, and is also a more fluid bath. 

At temperatures above 1,300° C., the fused alkali and calcium 
chloridés rapidly attack sand and clay crucibles, forming a bard 
glassy slag. Below 1,000° C., the crucibles are scarcely affected 
other than by becoming impregnated with the fused salts. 

A higher current efficiency is obtained when a fused electrolyte 
of cryolite and fluorspar is used, due to tbe fact that aluminium 
does not readily alloy with lead, for which reason it Hoats on the 
lead and is in more intimate contact with the galena than is the 
case with sodium or calcium, both of which readily alloy with 
lead. 
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A great disadvantage of the use of fluoride electrolytes is that 
the bath becomes quite viscous with use, which is due, no doubt, to 
the solubility of lead sulphide in the molten mass. 

The chlorides have an advantage over the fluorides in that when 
the bath becomes contaminated with foreign matter, such as 510, 
CaO, FeO, &c., the chloride salts may be dissolved by water and 
recrystallised. 

The highest current efficiencies, when chloride electrolytes were 
used for the cathodic reduction of galena, were obtained when 
the temperature of the electrolyte was highest. Tbe high tempera- 
ture is necessary to bring about reaction between the galena and 
the alloy of lead with either sodium or calcium. 

No lead is lost by volatilisation during the cathodic reduction 
of galena in a fused electrolyte, as the reduéed lead is covered 
with a bath of fused salts, which is below the boiling point of the 
metal. 

Fused electrolytes containing lead salts, even though having 
lower freezing points, are not suitable for the cathodic reduction 
of galena, because as lead stands lower in the k. M. H. series than the 
alkalis and alkaline earths, it would be the first coustituent to 
decompose, thus robbing the electrolyte of the constituent which 
lowered its freezing point. 


Finsbury Fire.—Yesterday morning a fire that occurred 
at Tabernacle Street, Finsbury, did serious damage to overhead 
telegraph and telephone lines. The majority of the telephone 
cables connecting to London Wall tclephone exchange were stated 
to be down. As usual, the Press says that fusion of electric wires 
was the cause of the fire. 


P.O. Engineering Department.—The annual dinner 
of this department i8 to be held on "Tuesday, February 18th, at the 
Grand Hotel, Trafalgar Square, W.C. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnmsoTRICAL Биеш posted as to their movements. 


Central Station Officials. —Mr. R. D. Spurr has 
been appointed resident engineer at the Derbyshire and Notting- 
shire Electric Power Co.’s generating station, Ilkeston. 

The following aopointments have been made at the Grantham 
Electric Light Works (Urban Electric Supply Co., Ltd.): Chief 
assistant, Мв. R. Q. SEvMOUR; general assistant, Mn. F. Evans, 
from Market Drayton. 

Mr. A. MCLLINEB, one of the assistant engineers in the South- 
port Corporation electricity department, has been appointed 
assistant electrical engineer for the borough of Eccles. 


Tramway  Officials.—The Halifax B.C. last week 
decided, after discussion, to amalgamate the tramways and elec- 
tricity management under Мв. W. M. Rocerson, the electrical 
engineer. , 

The Tramways Committee of Sheffield T.C. has recommended 
that the salary of Мн. Н. E. YERBURY, chief electrical engineer in 
the tramways department, be advanced from £400 to £450 per 
annum. 

CovNciLLOR R. Y. Banxs has been appointed chairman, and 
CovNCILLOR Е. A. K. HOUNsELL vice-chairman, of the Bourne- 
mouth Corporation Tramways Committee for this year. 


General.—Mn. WILSON WHITING recently left for Hong 
Kong to take up the post of assistant to the chief engineer in the 
electrical department of Messrs. Butterfield & Swire. There were 
200 applicants for the position. 

It is with deep regret that we learn that Lonp KELVIN has been 
confined to his bed for more than a fortnight. Wednesday's papers 
stated that his lordship's condition caused anxiety. Yesterday an 
improvement in his condition was announced. We all profoundly 
hope that that improvement will be maintained. 


Obituary.— It is with deep regret that we learn from 
L'Electrícien, of Paris, of the death of MONSIEUR JosgPH-CLEMENT- 
MARIR LarFFABGUE., The deceased gentleman, who was for some time 
a valued contributor to the ELEcTricaL REVIEW, was at the time of 
his death editor of La Nature. Professionally he wasan electrical 
engineer, and had control of certain French municipal electrical 
works. His death occurred on November 26th, at the early age of 
43 years. 

We regret to record the death, which occurred on November 
22nd, of MR. MARTIN WALTON Brown, who was secretary of the 
North of England Institute of Mining and Mechanical Engineers, 
from 1891 to 1907. Mr. Brown was 53 years of age. 

We regret to state that a promising career has been cut short by 
the death, at the age of 26 years, of MB. ANDREW BENNET, JUR., of 
the burgh electricity department at Partick. For six years he had 
been connected with that department, where he was a most popular 
member of the staff. His death occurred on October 5th, the result 
of an attack of appendicitis. 
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NEW OOMPANIES REGISTERED. 


W. H. À. Robertson & Co., Ltd. (95,906).— This company 
was registered on December 9nd, with a capital of £6,000 in £10 shares, to 

uire the Lynton Engincering Works, Bedford, the business of mechanical 
and electrical engineers, founders, contractors, merchants, repairers of engines, 
pumps, compressors and machines, manufacturera and construotors of auxiliary 
machines for 10lling mills, complete rolling mills, electrical machines and 
fittings and boilers, &c. The first subscribers are :—G. Mathieson, Hackney 
Wick Works, N. E., manufacturer, 50 shares; J. G. Mathieson, A.M.I.C.E., 
Bryn Coed, Chingford, N. E.., 50 shares; B. Н. Lane, Worton Manor, Isleworth, 
merchant, 50 shares; Mrs. A. Lane, Worton Manor, Isleworth, 50 shares; 
W. Н. A. Robertson, 22, Elliott Road, Belly Oak, Birmingham, engineer; 
A. Horn, Clarnico Works, Victoria Park, N.E., manufacturer, 20 shares; and 
R. S. A. Housden, Heronden, Shortlands, Kent, merchant, 20 shares. No initial 
public issue ; the number of directors is not to be less than three or more than 
five; the first are J. G. Mathieson, A.M.I.C.E., 8. H. Lane, and W. H. A. 
Robertson; qualification, 20 ordinary shares; the company is to insure for its 
own benefit the life of W. Н. A. Robertson in the sum of £2,000., Registered 
office, Lynton Works, Bedford. 
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OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES. 


W. Sisson & Co., Ltd. (82,295).—This company’s annual return 
was filed on November 2nd, when 2,075 preference, 11,351 ordinary and 7,000 
deferred had been taken up out of a nominal capital of £25,000 in 5,000 prefer- 
ence, 18,000 ordinary and 7,000 deferred shares of £1 each; £1 per share has 
been called up on 2,075 preference and 5,901 ordinary, and £7.976 bas been 
received; £12,450 is considered as paid on 6,450 ordinary and 7,000 deferred. 
Mortgages and charges: Nil. 


Treforest Electrical Consumers’ Co., Ltd. (94,335).—This 
company’s annual return was tiled on November 7th, when 80,000 shares had 
been taken up out of a nominal capital of £100,000 in £1 shares ; 5s. per share 
has been called up, and £7,500 has been received. Mortgages and charges: 


Nil. 


Walter’s Electrical Manufacturing, Ltd. (94,300).—This 
company's annua! return was filed on October 17th, when 10,507 shares had 
been taken up out of a nominal capital of £13,000 in £1 shares; £1 per share 
has been called up on seven and ds. per share on 200, and £182 has been received ; 
10,000 shares are considered as fully paid. Mortgages and charges: £4,100. 


Coatbridge and Airdrie Electric Supply Co., Ltd. (89,178).— 

A mortgage or charge dated November 2sth, 1 to secure £6,650, has been 
registered. Property charged :— The company's undertaking and assets, present 
and future, including the Coatbridge and Airdrie undertakings, the benefit of 
ements for lighting and contracts with consumers (if any) and other 
benefits, and uncalled capital. Holders: County of London Electric Supply 
Co., Ltd., Moorgate Court, E.C. 


Illuminated Signs, Ltd. (London) (85,543).—Issue оп 
December 2nd of £300 74 per cent. debentures, part of series oreated same date, 
to secure £500, charged on the ccmpany’s undertaking and property, present 
and future, including uncalled capita]. No trustees. 


Electrolytic Alkali Co., Ltd. (Middlewich), (64,360).—Issuc 
on November 14th, of £200, and on November 25th, of £500 debentures, part of 
series created July 9th, 1904, to secure £50,000, charged on the company's under- 
taking and property, including uncalled capital. Trustees: Liverpool Mortgage 
Insurance Co., Ltd., 6, Castle Street, Liverpool. 
series: £33,100. 


Electric Vehicles Development Co., Ltd. (London), (90,213).— 
Issue on November 2th of £1,399 4 per cent. debentures, part of series created 
September 26th, 1906, to secure £3,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series: £1,610. 


Maxim Electrical Co., Utd. (84,426).—This company’s annual 
return was filled on November 13th, when 17,247 shares had been taken up out 
of a nominal capital of £50,000 in £1 shares (30,000 preference). £1 per share 
has been called up and £7,266 10s. has been received, including £22 10s. paid on 
115 shares forfeited, £8remains in arrears. 

Issue on November th, of £800 5 per cent. debentures, part of series created 
May 16th and November 29th, 1906, to secure £15,000, charged on the company's 
undertaking and property, present and future, including uncalled capital. No 
trustees. Previously issued of same series: £14,200. 


Tasker, Sons & Co., Ltd, (78,374).—' This company's annual 
return was filed on November 19th, when 5,039 ordinary and 7,316 preference 
shares had been taken up out of & nominal capital of £50,000 in 20,000 prefer- 


. ence and 30,000 ordinary shares of £1 each; 43.051 has been paid and £9,800 is 


considered as paid. Mortgages and charges: Nil. 


A. F. Mander, Ltd. (Electrical engineers, Aston Manor) 
(95,261).—A 5 per cent. debenture dated November 6th, 1907, to secure £900, 
charged on the company's property, including uncalled capital, bas been 
registered. Holder: A. F. Mander, 62, Victoria Road, Aston. 


James Keith & Blackman Co, Ltd. (electric, heating and 
ventilating engineers, London, Leeds, Birmingham and elsewhere) (31,964).— 
Issue on November 25th of a £750 44 per cent. debenture, part of series created 
August 9th, 1901, to secure £30,000, charged on the company’s undertaking and 

roperty, present and future, including uncalled capital. Trustees: W. K. 

facdonald, Arbroath; and H. G. Anderson, Park House, Wimbledon, Б.У. 
Previously outstanding of same series: £20,250. А memorandum of satisfaction 
in full of debentures, dated December 5th, 1902, securing £750, has been filed. 


Brook, Hirst & Co., Ltd. (electrical engineers, Chester) (95,264). 
—]ssueon November 20th of £7,000 5 per cent. debentures, part of series created 
same date, to secure £10,000, charged on the company's undertaking and 
property, 1 resent and future, including uncalled capital. No trustees. 


Drake & Gorham, Ltd. (70,275).—Tbis company’s annual 
return was filed on November 16th, when the entire capital of £125,000 in £1 
shares had been taken up. £85,000 has been received, and £40,000 is considered 
as paid. Mortgages and charges: Nil. 


Monte Video Telephone Co., Ltd. (27,208).—This company’s 
annual return was filed on November llth, when 86,499 preference and 72,680 
ordinary shares had been taken up out of a nominal capital of £160,000 in 
87,000 preference and 73,000 ordinary shares of £1 each. £159,172 is considered 
as paid. Mortgages and charges: Nil. 


+ 


Previously issued of same 


- 


P d 


Vol 61. No. 1,568, расвивав 13,1907] THE ELECTRICAL RE А 


988 


Consolidated Signal Co., Ltd. (71,141).—This company's 
annual return was filed on November 18th, when 214,195 preference and 150,548 
ordinary shares had been taken up out of & nominal capital of £425,000 in 220,000 
preference, and 205,000 ordinary shares of £1 each. 21 per share has been 
called up on 27,840 ordinary and 24,999 preference, and 452.839 has been 
received. £311,904 is considered as paid on 189,196 preference and 122,708 
ordinary. Mortgages and charges: Nil. 


Electrolytic Alkali Co., Ltd. (61,360). — This company's 
&nnual return was filed on November 23rd, when 99,965 preference and 201,901 
ordinary shares had been taken up out of a nominal capital of £500,000 in 
200,000 preference and 300,000 ordinary shares of £1 each. £1 per share has 
been called up on 99,965 preference and 126,904 ordinary, and £227,000 16s. has 
been received, including £131 15s. paid on 85 preference and 314 ordinary shares 
forfeited. 75,000 ordinary shares considered as fully paid. Mortgages and 
charges: £33,300. 


Ferranti, Ltd. (83,718.)—This company's annual return was 


filed on November 8th, when 53,374 preference, 60,000 ordinary and 10,000 
deferred shares had been taken up out of a nominal capital of £190,000 in 
60,000 preference, 60,000 ordinary, and 10,000 deferred shares of £1 each. 
£123,374 is considered as paid. Mortgages and charges: £139,075. 


Reliance Works Co., Ltd. (elettrical and general engineers, 
Southampton) (81,358).—1ssue on November 21st of £200 5 per cent. debentures, 
part of series created June 25th, 1907, to secure £2,000, charged on the com- 

any's property, present and future, including uncalled capital. No trustees. 
reviously issued of same series: £1,000. 


Cryselco, Ltd. (electric lamp manufacturers, Bedford) (58,218). 
Issue on November 18th of £500 44 per cent. first debentures, part of series 
created June 26th, 1905, to secure £10,000 (including £3,006 representing deben- 
tures issued in 1808), £5,000 being first and £5,000 second debentures. Property 
charged: The company's undertaking and property, present and future, 
including uncalled capital, and land at Kempston, Bedford, with the Kempston 
Works thereon. Trustees: A. Baker, Billiter House, Billiter Street, Е.С. : and 
Н. S. Deacon, Kempston, Bedford. Previously issued of saine series: £8,500. 


REVIEWS. 


The Proel, Steam Caleulator. 
and Sons, Ltd. Price 5s. 


This book or pamphlet, with its three separate sheets of 
graphic charts, is an attempt to put into good shape the 
calculation of the steam consumption of engines and turbines 
and other matters. 

The method involves the employment of some 18 scales, 
and the pamphlet describes how these may be used simply 
by the aid of a straight-edge laid across the scale charts. 
Examples of the method of use are given ; thus, if tempera- 
ture T and pressure € are known, the total heat r is at once 
found. But our friend entropy comes in, and we fear that 
much that these scales endeavour to find is obscured by 
practical difficulties, and that many calculations can be 
nothing but approximations. 

One of the calculations is as follows: Given the pressure 
P and the total heat 1, to determine if the steam is wet or dry. 
This sounds simple, but how is the total heat of any mass of 
steam to be known: We may, of course, assume that the 
steam possesses the total heat for a certain volume of initial 
steam that has been expanded down to a lower pressure, but 
in view of practical cylinders and heat exchanges, this does 
not seem to help us much. | 


London: Jno. J. Griffin 


SMOKE PROBLEM IN LARGE TOWNS. 


À DISCUSSION has recently been in progress at the Royal 
Sanitary Institute on the interminable question of smoke, 
interminable, because as regards the domestic fire there is 
no cheap grate that will prevent smoke with bituminous 
coal, though the expensive Arnott bottom-feed grate will 
prevent, or very greatly mitigate it; and again, while it is 
easily preventable in boiler furnaces, few engineers who 
have to do with such furnaces take sufficient interest in the 
matter to build suitable forms. 

Much has of late been heard of coalite, which is partly- 
coked coal, or bituminous coal that has been converted into 
an artificial form of short flaming coal. But coalite is 
hardly novel, and Mr. Scott-Moncrieff claims that he made 
such а material 25 years ago. 

Dr. Rideal put in a special plea for coalite and coke, both 
of which he claimed to be free from sulphur, and he seemed 
to complain of the present law, which allows gas to be sold 
with so much sulphur in its composition. He also objected 
to the use of electricity for heating, because, he said, electric 
stations made more dirt and sulphur than came from the coal 
burned in ordinary grates. The electric station ought to burn 
bituminous fuel smokelessly. This is done at one London 
station, Why cannot equally good engineering be practised 
at other stations 7 Enough is known to prevent smoke 
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without loss, but boiler-owners will not attend to the matter 
because they can plead that the smoke they make is not really 
dark enough, and so they get off. 

Mr. Goodenough pointed out that American flats were 
equipped with gas ranges, the charge being included in the 
rent, but Dr. Dudfield deplored gas ranges, because the coal 
fire was so fine a refuse destructor, and without it the dust- 
bin became a fly pestilence with all that followed. Obviously, 
when gas is the fuel of a house, the collection of refuse will 
have to be differently ordered. Dr. Rideal did not, however, 
really complain of sulphur in gas, for there were, after all, 
only 4,000 grains per 10,000 cb. ft., but in а ton of coal 
there were 350,000 grains of sulphur. 

No matter how smokelessly coal is burned, the sulphur 
from itall goes intothe air. But sulphur does not, like soot, 
produce thick fogs. Like the poor, the smoke problem is 
always with us, but it is of our own choosing. We could 
stop it if we really cared to do so, but so long as we allow 
any man to pollute our air and are content to breathe the 
dirty stuff, that man will continue to do во.. 


OITY NOTES. 


The Adelaide Electric Supply Co., Ltd. 


Tan directors’ report for the year ended August 31st, 1907, states that 
a further 6,000 preference shares of £5 each were offered for sub- 
scription in August last. The whole were allotted to the public in 
Adelaide, which the directors regard as eminently satisfactory, as 
sbowing the degree of confidence which the company enjoys locally. 
The cost of the issue, including underwriting, commission and 
advertising, was £2,401. The profit and loss account shows a profit 
for the year of £9,319. After payment of the dividend on the 
preference shares for the half-year ended February 28th, 1907, 
writing £526 off suspense account, the latter consisting of the cost 
of the last two issues of preference shares, and placing a sum of 
£1,000 to depreciation account, there remains, including the amount 
carried forward from the previous year, an available balance of 
£6,336. The dividend on 15,000 6 per cent. preference shares for 
the half-year ended August 31st required £2,250; a dividend of 
24 per cent. on 26,065 ordinary shares for the year ended 
August 3186 required £3,256, and £830 is carried forward. 
During the year, a sum of £22,206 has been expended in Australia 
on capital account in the provision of additional buildings, plant 
and mains. The directors are continuing their policy of including 
the residential districts surrounding the city of Adelaide in fhe 
company's field of operations, and for this purpose the supply maios 
are being gradually extended into such districts as are expected to 
yield additional revenue. Owing to delay on the part of the manu- 
facturers in delivering the necessary additional generating plant, 
the arrangements for closing down the small station at Port 
Adelaide and supplying that district from the company's principal 
station at Adelaide, could not be completed during the past year. 
The change-over, however, took place on October 12th last, and 
Port Adelaide is now being supplied from Adelaide, with aconsequent 
substantial reduction in the working expenses. The directors have 
recently been advised by cable that the Adelaide Municipal Tram- 
ways Trust has accepted the company’s tender for a temporary 
supply of power to the various systems of tramways which are now 
being electrified. It is anticipated that this contract will prove an 
important source of revenue to the company. The following table 
illustrates the progress made at Adelaide during the past four 
years :— 


Motors Total con- 
Lighting in in rated nections (in 
Date. 8-c.P. lamps. H.P. 8-c.P. lamps). 
At August 31st, 1904 28,502 654 49,490 
At August 31st, 1906  .. ds 34,050 911 63,202 
At August 319, 1906 .. ts 39,896 1,119 75,204 
At August 81st, 1907 .. nt 45,254 $ 94, 


American Telephone and Telegraph Co. 


ACCORDING to the New York Electrical World, a letter has been 
issued to stockholders of this company by President Theodore N. 
Vail, who, in speaking of the company's gains in earnings, says that, 
for the 10 months ended October 31st, 1907, the net earnings were 
$13,715,000, against, for the same period in 1906, $11,579,000. 
October showed net earnings of $2,567,000, against $2,004,000 for 
October, 1906. The company has cash in banks of over $18,000,000, 
and will not have to do any financing until the requirements of 
1909. The company has earned, in the first 10 months, its entire 
8 per cent. dividend for the year upon ite enlarged capital, with a 
balance of nearly 1 per cent. to spare. А fairer comparison of 
earning capacity would be to take as the average amount >f stock 
outstanding during the 10 months the $131,551,400 issued at the 
beginning of the year, plus the first 50 per cent. payment on the 
$21,925,200 stock offered in June, making a total of $142,514,000. 
On this basis the percentage of earnings was 9:6 per cent., as com- 
pared with 8:8 per cent. last year. The $13,715,000 of net earnings 
shown above does not by any means measure the full earning power 
of the parent company. For instance, on September 30th, at the 
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end of the first three quarters of the current fiscal year, there was a 
balance in round [figures of $6,000,000, representing the undivided 
earnings of the 30 odd associate companies. "The American Tele- 
phone Co.'s share in this total may be roughly figured at 55 per cent. 
—its percentage of the total outstanding stocks of all the sub- 
companies—or say $3,300,000. The addition of this sum to the 
actual net earnings of $13,715,000 gives a total of over $17,000,000, 
or better than 11 per cent. on the full amount of stock now issued. 


British Westinghouse Co. 


Тнк Financial Times publishes the following: —“ It was un- 
fortunate for the British Westinghouse Electric and Manufacturing 
Co. that, just as it was surmounting the operating troubles . . . .. 
its American parent should find its own financial affairs temporarily 
involved and be able no longer to help the English company with 
additional capital. Under these circumstances it became necessary 
for the British Westinghouse directors to provide for the company's 
maturing liabilities; this they propose to do by the issue of 
4300, 000 prior lien bonds, to sanction which the debenture stock- 
holders are called to attend a meeting on the 18th inst. At 
October 31st the company owed to its bankers £152,000, to the 
American companies £155,000, and to other creditors £166,000. If 
the debenture stockholders sanction the prior lien issue, the 
American companies will accept Traction and Power Securities Co. 
shares at par in settlement of their accounts, and the British com- 
pany will be enabled to meet its other liabilities, have £40,000 in 
hand for the requirements of its expanding business, and £50,000 
prior lien bonds in reserve. "The circular states that the company 
has more than earned the interest on its debenture stock and 
advances since January Ist last, and that the Merchants’ Trust, as 
trustees for the debenture stockholders and holders of £20,000 of 
the stock, consider that the plan offers, the best solution of the 
present position. Under the circumstances, it is argued that the 
other debenture stockholders would be securing the best prospect 
of getting back their money by giving their support to the 
proposal. They will thus get rid of £185,000 of debt on favourable 
terms, they will release the company from the burden of the 
remainder of its unfunded debt, and leave it free, with £90,000 in 
hand, to see what success it can achieve under its improved 
management.“ 


The Manx Electric Railway Co., Ltd. 


AN extraordinary general meeting of the shareholders of this com- 
pany was held on Tuesday at the offices, 78, Cornhill, Mr. A. G. 
Boscawen presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
below), said the receipts during the year showed an increase of 
£1,066, and the working expenses an increase of £1,016. The 
increased receipts were satisfactory as far as they went, and the 
increased working expenses were largely due to the extra money 
they had been obliged to spend on coal for two reasons. In the 
first place, owing to the fact that the winter was а very dry one, 
they were obliged to employ steam instead of water power for a 
considerable period, which necessitated the use of an increased 
amount of coal; and in the second place, the price of coal had been 
considerably bigher than usual. On the whole, he thought they 
might be satisfied that they had tried successfully to secure addi- 
tional traffic on the line and also to economise. The visitors to the 
island increased from 471,785 in 1906, to 477,444 this year; an 
increase of 5,721, equal to 1:2 per cent. On the other hand, the 
passengers carried by their railway had increased from 535,021 to 
546,666, an increase of 11,645, equal to 2°1 per cent. It was also 
satisfactory to notice that though they had carried more 
passengers, their passenger mileage showing a decrease of 8,072 
miles run during the year. Although on the year they were only 
apparently about £50 better off, they had really done much better. 
Last year they had to mect certain very heavy items of special 
expenditure due to the unfortunate accident which occurred the 
year before at Snaefell, and the subsidence of part of that section of 
the railway. To meet those charges £2,003 was paid out of revenue 
last year, and this year they had had no special expenditure. 
Toney had kept up all the rolling stock and permanent way in a 
most efficient manner, and they had also put aside £1,500 to the 
reserve for special renewals, which fund now stood at over £4,000, 
and they thought they were quite justified in paying 1 per cent. on 
the ordinary shares, which would leave £1,201 to carry forward. 
They had continued to do everything that lay in their power to 
attract passengers, and had this year purchased two motor char-a- 
bancs, which were running between the Bungalow and Sulby Glen. 
The vehicles had not been running long enough for them 
to reap the full advantage this year, but so far the results 
had proved very satisfactory, and they looked forward to build- 
ing up a new trafic which would be of great advantage to 
the company. The question of the electrification of the 
front at Douglas was still unsettled. Some two years ago they 
offered to do the work, or to lease the trams and convert them into 
electric trams on terms which they considered to be very fair to the 
Corporation, but their offer was not accepted on the ground that the 
Corporation would rather do the work themselves. However, 
nothiog had been done until quite recently, when some of the more 
enlightened members of the Corporation had pressed forward the 
matter, and he believed estimates were being obtained for the 
installation of the necessary plant. Their otfer was still open, and 
he could not but believe that it would be more advantageous to the 
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ratepayers to accept a supply from them, than for the Corporation 
to go to the expense of putting down their own plant. 

Sm W. H. VaUDREX seconded the motion, and the report was 
adopted. 


The report for the year ended September 30th, 1907, showed gross 
receipts amounting to £35,345, and gross expenditure of £16,773, 
which left a gross balance of £18,572, plus £1,270 brought forward. 
Debenture interest required £9,000; interim dividend of 2j per 
cent. per annum on preference shares absorbed 43,566; amount 
placed to reserve for special renewals, £1,500; and the balance of 
preference share dividend, £3,566, leaving £2,210, out of which the 
directors proposed to pay a dividend of 1 per cent. on the ordinary 
shares, which would amount to £1,000, carrying forward £1,210. 
During the gear the only capital expenditure was £749, the balance 
due for rolling stock purchased in 1906. Certain expenditure had 
been made in connection with the purchase of two motor char-a- 
banes (running between the Bungalow and Sulby Glen) and the 
building of & motor shed for same, &c.; this the directors did not 
propose to treat as ordinary capital expenditure, but to liquidate 
gradually by writing off a certain proportion annually for deprecia- 
tion. The weather in the Isle of Man during the carlier part of the 
past summer season was very bad, but, ia spite of this, the number 
of passengers carried during the 12 months tctalled 546,660, as 
compared with 535,021 during the previous 12 months, an increase 
of 11,645 passengers. The receipts during the past year were 
£35,345, as against £34,279 in the previous year, whilst working 
expenses amounted to £16,773, as compared with £15,756, and the 
ratio of working expenses to receipts was 47 per cent. in 1907, as 


compared with 46 per cent. in 1906—the increase being largely due 


to increased cost of coal. 


Aron Electricity Meter, Ltd. 


THE mecting of this company was held on Tuesday at Winchester 
House, E. C., under the chairmanship of Мг. Н. Hirst. 

The CBAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL Review, December 6th, page 944), said he hoped it had 
given the shareholders as much gratification as it had given the 
board. The figures had again justified their policy. The gross 
protits were over £2,000 more than last year. The amount written 
off for depreciation was less than last year, due to the fact that last 
year they had to write off the expenses consequent on the removal 


of the London factory to Willesden. The items of directors’ fees 


in arrear and part commission in arrear, were due to the extra 
3 per cent. paid in April. The management and secretarial charges 
included a larger amount of commission owing to the increased 
turnover. The increased gross profits, and certain economies which 
he indicated, accounted for the increase in the net profit by about 
£3,000. As regarded the balance-sheet, on the debit side there 
were three items which seriously diffeted from those of last year. 
The first was the amount of debenture debt, which stood at £41,600, 
and showed, therefore, a reduction of £7,300. Sundry creditors and 
outstandings were about £3,000 more than last year, due to the 
increased purchases required for the larger turnover, and also to 
the higher price of raw material ruling. The third item was the 
profit and loss account, which showed £4,000 more. Although the 
fall in price of raw materials took place after October Ist, 
which fact would have justified them in presenting these 
accounts with their raw material at the increased cost price, 
they had decided to depreciate the stock sufficiently in 
accordance with the lower prices ruling at the end of October, 
when they priced the stock, and they had dealt with the drop in 
the present accounts so that they would not be worried with any- 
thing of the kind in the current year. It was not likely that raw 
materials would suffer a further drop in the near futüre во as to 
seriously affect their figures. Sundry debtors were practically the 
same in spite of the increased turnover, which showed that the 
business was done with financially sound concerns: The loan 
against securities at short notice was reduced by just the amount 
required to pay off the debentures, whilst cash in band was about 
£2,000 more. He would like to say a few important words on the 
general situation of the company. First, what provision was made 
for the expiry of patente? Secondly, what was included in the 
item of goodwill, patents, &c. ? Thirdly, when would the dividends 
in arrear be paid? Fourthly, when would the ordinary shares 
get a dividend ? Lastly, how had the various branches done 
individually? In addition to the patents they originally purchased 
from Dr. Aron, which were strong enough to prevent anyone 
attempting to tamper with them, and which, in consequence, 
secured to them a monopoly of a certain type of meter, they had 
had to develop other meters, ckeaper meters at prices to suit small 
consumer installations. They bad spent nearly every year £600 
or £700 for patent fees, and several thousands of pounds for 
experiments, designs and production of proprietary articles. 16 
was not for him to say whether their patents were worth what 
they originally stood at in the books, but he had no hesitation in 
saying that they were worth as much to-day as at any time in the 
history of the company. As regarded goodwill, it was not gcnerally 
noticed that the item of £180,000 on the balance-shect did not 
only include goodwill or patents, but also land, buildings, 
machinery, plant, and other very tangible assets. The bigger the 
business the better the goodwill. They did last year а larger turn- 
over than ever since the formation of the company ; tbey sold more 
meters in nearly every civilised country, and the goodwill of the 
company, though standing at less in the books, was ccrtainly 
greater than at the time of the issue of the prospectus an 

first balauce-sheet. He intended to give the shareholders once for 
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all a statement about this item of goodwill, &c. It had had the 
careful attention of the directors all these years, and had not been 
left untouched, as the equal figures of the balance-sheet might sug- 
gest. Since the formation of the company they had put out of 
revenue into the business the sum of nearly £70,000 in cash. This 
did not include a sum of £1,000 paid to acquire what they thought 
might prove a useful patent, nor the shares they received from 
the American company, but it did include the cash they received 
from America, about £10,000. It also included about £16,800, 
which they had spent in additional machinery and instruments, 
about £11,000 they have spent for land and buildings ; about £10,500 
for offices and workshop installation ; £4,000 for office and workshop 
furniture; and about £13,600 for toolv, In spite of the expenditure 
of this £70,000, the item on the top of the credit side of the 
balince-sheet which included goodwill, patents, land, buildings, 
machinery, tools, &c., stood at £10,000 less than in 1899. 
Of course, there bad been depreciation, but the actual figure for, 
depreciation was a very small percentage only of the actual improve- 
ment of their property. The third and fourth questions he could 


answer together. From the point of profits they had 
made this year and last, and from the point of liquid 
assets they still possessed, they could practically pay off 
the bulk of ‘the dividend in arrear immediately, and the 


ordinary shares could begin to participate already next year 
in any profits. In the minds of the directors, however, the process 
of strengthening the company had to be continued because both 
from a trading and financial standpoiat the competition grew daily 
keener, the profit on each meter in consequence grew less, and it 
was necessary to do an ever-increasing business if they wished to 
make the same or increased profits, and for that purpose more and 
more capital would be required every year. Secondly, the directors 
had to face the repayment of the debenture loan at the rate of 
£5,000 a year. It was quite true that whilst they had it they might 
repay these debentures out of capital, but the directors must reckon 
with the fact that paving this £5,000 out made the company £5,000 
weaker, and they thought it desirable when considering what 
dividend should be recommended to reckon with this fact, and it was 
for that reason they had this year put a substantial amount fora 
reserve towards goodwill so that they shall not one day he devoid of 
the necessary working capital. It would be their endeavour to pay 
at least something of the arrears each year in addition to the standing 
6 per cent., and if theiranticipation of continued good business were 
realised, they might one dax feel strong enough to make short work 
of this liability. But they did not feel strong enough to-day, and 
those who bad the continued prosperity of the company at heart 
would agree with them. Those who held ordinary shares must be 
patient a little longer, but he firmly believed they would in the long 
run be rewarded for holdiug on. As regarded the fifth question, all the 
branches had contributedto the profits of thecompany and the London 
branch, which several years showed a loss had reached the turning 
point. They had bad in London last year 50 per cent. more orders and 
sales than in the previous year, and they had bet ween October Ist and 
that day booked orders equal to 50 per cent. of last year, whilet the 
orders and sales all through the company were also considerably 
ahead of last year. For the better conduct of the business in 
Austria, they had formed a company there, similar to those in 
Germany and France, under the title of Electra, Apparatenbau- 
gesellschaft, d. m. b. H., the whole of the capital of which was in the 
hands of the company. They had given considerable attention to 
the Taximeter question, and had produced an instrument of which 
the Commissioner of Police had approved, and which was now 
under test at the National Physical Laboratory, and they were 
making a keen bid for this business in thiscountry and were experi- 
menting in connection with the production of this instrument. The 
expenses were already written off, and if they were successful in 
obtaining contracts it would add to the revenue of the company. 
They had also developed in Germany a business in small 
motors, which were manufactured at their Schweidnitz works. 
This busincss, though showing a loss for the first year, was promising 
to progress very favourably. He again thanked Prof. Aron, their 
managing director, as well as the staff, for the intelligence and hard 
work they had devoted to the business during the last year. 

SIR J. PENDER seconded the motion. 

Mr. SicHEt, on behalf of a number of shareholders, protested 
against the proposal to place £9,000 for the reduction of the good- 
wills and patent accounts, and especially in view of the statement 
of the chairman that day. He felt that having got the company 
out of the mud the board had become ultra-conservative, but he 
would urge the claim of the ordinary shareholders to get some 
dividend. 

Мв. RosgNHEIM suggested that the board should wipe out the 
arrears of directors’ fees from the balance-sheet. 

The CHAIRMAN, in reply, said he thought they ought to write 
something off the patents, seeing how long the company had been 
In existence. He was firm in the belief, knowing the requirements 
of the future, that they were too weak to pay out more than they 
recommended. None of tbe directors drew any more than fees in 
Proportion to the amount paid on the arrcars of dividend. 


The resolution for the adoption of the report was then carried. 


Western Electric Co, (L. S. A.). 


Vu learn from the Western Electrician that a special meeting of the 
stockholders of this company was held on November Sth, at 
~ulcago. In accordance with the directors’ recommendation an 
The of $15,000,000 5 per cent. 25-year bonds was authorised, 

9 bonds will be used both for tho extension of the com- 


any's business and for the payment of floating indebtedness. 
t was announced that no part of the issue would be put out 
at this time. The following information was presented for the 
information of the stockholders. 

“The sales for the first six months of 1907 were 829,614, 000, or 
1°3 per cent. more than for thc first six months of 1906. For the 
four months ended September 30th, 1907, the sales were 
$15,745,000, or 351 per cent. less tban for the corresponding period 
of 1906. | 

“The total number of employés on December Ist, 1906, was 
26,922, and on October Ist, 1907, 16,183, a decrease of 39:9 per 
cent. 

"Summary of payables less cash, at December 1-t, 1906, and 
October 1st, 1907, 1s as follows :— 


Dec. Ist, Oct. Ist, 
1906. | 1907. Increase. Decrease, 
Payables 22,881,000 $15,347,000 — $7,534,000 
Less cash 1,626,000 3,732,000 2, 106,000 = 
Total $21,255,000 $11,615,000 = $9,640,000 


Accounts receivable and undiscountcd receivables on hand were 
at December 186, 1906, 520,354,000, and at October Ist, 1%07, 
%12,838,000, a decrease of 37,484,000. 

* Our inventory of finished merchandise, work in process and 
raw material at October 1st, 1907, is estimated at 22,000,000. 

“The rate of production of telephone apparatus at the factories 
is still somewhat in excess of the orders from customers, although 
the number of employés has been reduced 39:9 per cent. 

„We know, however, that our telephone customers are using up 
their own stocks to such an extent that we believe they will soon 
be placing more orders with us than they are doing at present. 
The expected additional business from our present telephone 
customers, together with that which will arise from our sales to 
independent telephone companies, to whom we are now prepared 
to sell apparatus treely, will require the present rate of production 
to be increased and consequently additional hands to be em- 
ployed.” 


India-Rubber, Gutta-Percha, and Telegraph Works 


Co., Ltd. 


Tuer directors’ report for the year ending September 30th, 1907, to 
be presented at the meeting to be held on Tuesday next, states that 
the accounts shoy, after provision for doubtful debts, a net profit 
of £56,509 14s. Addiog £42,224 brought forward, and deducting 
£12,500 interim dividend paid in June, there remains a disposable 
balance of £86,534. The directors recommend the distribution of 
a dividend of 158. a share, free of income-tax, amogntiug to 
£37,500, making, with the interim dividend paid in June, a 
total payment of 10 per cent. for the year (the same as for 
last year), and leaving £49,034 to be carried forward. The 
general business of the company shows an increase com- 
pared with the results of last year. The prices of raw material 
remained at a high standard until the end of tbe summer 
quarter, but since tben prices have declined. The Palmer and 
Persan motor and bicycle tires which are manufactured by the 
company continue to grow in favour, their merits being more 
generally recognised. The electrical installation in Dumfries bas 
been completed, and in the future a revenue from this source may 
be expected. The laying of & cable between New York and 
Havana, manufactured to the order of the Commercial Cable Co., 
has been completed since the closing of the financial year. 'The 
cable steamers Silvertown, Dacia, and Buccaneer have had employ- 
ment during the year, and are in an efficient condition. The works 
at Silvertown and at Persan have been maintained in their usual 
state of efficiency, and the electrical equipment of the latter has 
been completed. The Hon. Henry Marsbam, on his return from 
abroad, was appointed a director, a vacancy on the board baving 
been created by Mr. Henderson's death. 


Richard Hornsby & Sons.—Mr. H. Simpson (lee, in 
addressing shareholders at the annual meeting held in London last 
week, said that the year's turnover was the largest in their records. 
The amalgamation with the business of Messrs. Andrews, of 
Stockport, had turned out very satisfactorily. The growth in 
the demand for suction gas plants had necessitated additions to 
the Grantham factories, costing £42,000. The company now had 
more orders on hand than a year ago. There were signs of a 
falling off in the general trade of the country, among the causes 
being the financial crisis in America. They had done a much 
larger export business than ever before. Tbeir Australian trade 
had shown marked improvement. 


Prospectuses,— Anglo-Swmatra Rubber Co., Lid. — This 
company has been before the public with an issue of 71, 300 
shares of £1 each, at par. It is to acquire estates in the province 
of Serdang. : 

Provincial Trojaways h., Lil. This company is making an issue 


at par of £175,000 5 per cent. first debenture stock. The list is to 


close to-morrow (Saturday). 


Vallambrosa Rubber Co., Ltd.— An interim dividend 
at the rate of 50 per cent, per annum has been declared for the 
half-year ended September. 
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MARKET QUOTATIONS. 


Wednesday, December 11th. 


Fortnight's 
1 
a Acid, Hydrochloric ee ee per сті. 57% өө 
а [1] Nitrio ee ee ee e. per owt. 29J- " ee 
a „ Oxalic.. oo ө» „ рег сті. 887. op 
a „ Sulphuric .. - . рег ewt. 5/6 s 
a Ammoniac, Sal - ee per сті. 49). es 
a Ammonia, Muriate (crystal) ) per ton £38 10 Es 
[ [] [] ee ec ee pe ee 
Bleachin powder .. ев per ton £5 10 vs 
а Bisulphide of Carben  .. „ рег юп £18 H 
a Borax a ә se ee рег ton £16 25 
a Co Bulphate e? oe per ton £23 10 oe 
a Nitrate са (s por ton £81 vs 
a »9 White Sugar e ee ° рет ton £82 es 
а „ Peroxide , E per ton E j^ x 
a Methylated irib ee r * 2/6 ee 
a Potassium Bichromate, in casks per lb ва. ee 
а Potash, Caustio (75/80 per ton ee 
а „ Chlorate T per lb 1 сє 
а ” Perchlorate ee ee per b. e ee 
a Potassium Cyanide T ee per lb 1а. NS 
& Bhellac ee eo ee ee per owt. 220/- ee 
a Bulphate of Magnesia  .. per ton £4 10 s 
a Bulphur, Bublimed Flowers  .. per ton £6 10 e 
a 1 Recovered аж „ рег ton 5 10 "m 
а „ . os per ton £5 ee 
a Soda, Caustic Pahit 70% ee per ton 210 15 ee 
а „ Chlorate д» ds ee per Be ru ss 
e 9 8 ee ee ео рег 0 ee 
a Sodium Bichromate, casks per lb. 8d. 
а „ Cyanide (basis 100%) .. per lb. 1d. 
METALS, &o. 
b Aluminium Ingots, in ton lote .. per ton £108 
онш West, in tou lote =. Par ton 2145 
b Е ее ote .. рег ton 
v Babbltt's metal in es .. per юп £55 to 2156 
e Bram (rolled ше P to 12") per lb. а. + 
€ [I] be (brased) ee ee per lb. 9 d. to 10d. dec. 
eon (solid drawn). . per lb. d. to 84d. dec. 
e n Wire, B aa es per 5 i 9 5 ib he 
e Copper Tubes (brased) .. ee per lb. È ec 
e n „ (solid drawn) . per lb. 1 to 10$d. dec 
q Copper Bars (best sel „ рег ton is 
9 Copper f. ee ee „ per ton £80 s 
9 oe oe ee ee ee рег юп pi £ii б 
€ п (Miectrolytio) „„ per in 
в T] IT] Sheets „ per ton 281 £1 inc 
6 v " ee per ton #10 £1 inc 
€ y M Н.О. Wire Her lb. 814. id. inc 
f Ebonite Rod ee T per lb. uja sis 
f 9t Bhe ee ee ee per Ib. 8/. 
п German Silver Wire eo = c. per lb. 1/64 4d. dec 
k Gutta-percha, fine ee ee per lb. 5/8 to 6,6 - 
h. India-rubber, Para пе .. . per lb. 3/6 9d. inc 
Tron, Charcoal Meets .» рег ton е T 
i „ Pig (Cleveland warrants): рег ton 49/9 lad. inc. 
€ aoe according to sise рег ко i ee 
‚ nes es .. pet ay 5% 
1 D Wire, iv. Ro. 8,P.O.qual. per ton £16 | 
g Lead, English Ingot e? e. er ton £14 15 £4 dec. 
g * » Sheet ee ee pet ton #15 19 81/6 dec. 
m Manganin Wire No. 98 ee ee per Ib. BI. vx 
g Mercury is T ee ee рег bot. 47 6 £1 dec. 
d Mica (in original oases) small. per lb. 64. to 1Ь iis 
d t u " medium per lb, 2/8 to Ч. ee 
в Phosphor Bronse plain ings ad 12 11 Ar. 2 
p 0 ee 
P T rolled bars & per Ib. 1/2 to 1/8 EM 
" » Strip&sbeet per lb. 1/24 to 1/5 ы 
o Platinum ..  .. . per ox. Pol: ys 
e Biliotum Bronse Wire .. .. per lb. 1 4d. ine. 
r Steal. Magnet, in bars oo ee x 
a Tin, Block (ашы) ‚з e. per ton 2127 to £128 £12 dec. 
n Wire, Nos. 1 to 16 .. ee per lb. 1/10 Id. deo. 
p White Anti-friction 
" White Ant" brand. ee per ton &45 to 262 
k Zino, Gh's Vieille Montagne bnd.) per ton #296 10 


Quotations supplied by :— 


і Bolling & Lowe. 

k Morris Ashby, Ltd. 

l Richard Johnson & Nephew, Ltd. 
m W. T. Glover & Oo., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
bis ir Works Co., Ltd. p The Phosphor Bronze Co., Ltd. 

g James & Shak re. r W. F. Dennis & Co. 

h Edward Till & Co. 


G. о. 

The British Aluminium Co., Ltd. 
Thos. Bolton & Sons, Ltd. 

F. Wiggins & Sons. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended October 25th, 1907, were 535,604, compared with 434,809 
units in the corresponding four weeks of 1906. 


Blackpool, St. Annes & Lytham Tramways Co., 


Ltd.—In their annual report the directors mention that in spite of . 


the invariably wet weather throughout the year, the revenue 
account was only £224 short of last year. The total received for 
the year was £23,551, and there was a profit of £6,500. Interest 
on debentures, however, required £7,500, and £1,500 was allotted 
to the sinking fund, so that the debit balance was increased from 
£10,036 to £13,053. ` 


STOCKS AND SHARES. 


Tuesday Evening. 


Wirz only a fortnight intervening between this and the Christmas 
holidays, it may well be imagined that the Stock Markets are not 
patticulerly busy. Spasmodic animation moves prices irregularly, 
and while a more cheerful tone is adopted with regard to the 
situation in the United States, the actual position seems to mend 
but slowly. There is a less general consensus of opinion that the 
Bank Rate will fall to 6 per cent. before the end of the present 
twelvemonth. | 

The electrical industry has to bear the brunt of many reproaches 
hurled against it for disturbing the peace of the financial world. 
It was only the other week that attention was drawn here to the 
statemert that the fall in copper, so baneful an influence in the 
American slump, had been brought about to some extent by 
depression in electrical industries, with its consequent slackening 
of demand for the metal. Now it is the people 5 in lead 
who are echoing this complaint. Shares in the silver and lead- 
producing companies of the Broken Hill district have fallen sensa- 
tionally during the last six months, the collapse being attributed to 
the fall in the price of lead, over-produced row that the electrical 
industries” are so quiet. 

Prices in the sections devoted to electricity are ma‘nly better 
this week. There is a little investment, business doing, and it does 
not take much spur of demand to make prices improve. There 
may be comparatively slight inquiry, but this is countered with 
the fact that holders of stock, unless compelled to realise, prefer to 
keep their investments until such time as prices will ehow less 
depreciation. 

Telegraph issues maintain their firmness, with improvement in 
several caseg. The only decline of the week is one of 4; in the 
little West India and Panama Ordinary; the company’s Second 
Preference are à barder. Quiet advances Бате occurred in the 


Apglo-American Cable group, and Globe Preference rose 78. 6d., 


making 17s.6d. in the past fortnight. The Ordinary shares also 
ara better. | 

Buyers of National Telephone issucs have favoured the two 
Debenture stocks, and the Preferred and Deferred. No change 
took р'асе in the prices of the three classes of Preference shares. 

After their sharp upward move, Home Railway stocks have come 
to a pause. There is still much talk of possible working agreements 
between companies other than those officially announced by the 
Great Northern and Great Central, but, for the time being, invest- 
ment proceeds slowly. Tube stocks, like many others, are content 
to retain their advances of a week ago. Metropolitan Con- 
solidated, after being dulJ, firmed up to 373, though this leaves 
them slightly lower. Underground profit-sharing notes are called 
37, and the stocks of the various companies in the Speyer group 
are unaffected by the latest proposals to rearrange through- 
book:ngs. | 

British Electric Traction shares of both kinds are harder, but an 
unpleasant feature is the further falling away in the Debenture 
stock prices. The First Debenture is down a point, and the Second 
shows 23 loss, the latter becoming а more or less nominal market. 
Anglo-Argentine Tramways shares are being quietly absorbed, as 
some of us expected, by investo:s; the Second Preference are 5s. 
and the First Preference 3s. 9d. better. There has been a small 
demand for Calcutta Tramways Firat Debenture stock. 

Electricity Supply shares are irregular. Westminsters gave way 
somewhat abruptly upon liquidation for deceased accounts. A few 
prior charges are a little lower. Edmundson's Preference changed 
hands on Monday at what appears to be the absurd price of 8a 
sovereign. City of London shares are better, and Lordon Electric 
Preference rose 5s., while Hove shares eased off. | 

Edison & Swan £3 paid declined upon the offer of a retail 
number of shares, but Electric Constructions continue to advance, 
and the improvement extends to the Preference as well as the 
Ordinary. Telegraph Constructions added a further 10s. in 
sympathy with the firmness of the Telegraph Section, and Castner- 
Kellner shares rose 2s. 6d. The debenture stock has put on 3 points, 
the improvement in the company’s position, as shown by the recent 
accounts, meeting with more general recognition. 

India-Rubber shares rose 108. to 154 upon the excellent showing 
made by the report just oat. Canadian General Electric common 
shares fell 3 to 103, and Mexican Electric Lighting bonds at 77 
are a point lower. 


Belgium.—La Compagnie Belge d’Electricite Siemens- 
Schuck art, of Brussele, reports a profit of £716 for the last 
flunn⸗ial year. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Б ! ! à . Business done 2 

Present NAME. | or | Dividends for the last | 3 . week ended ee * FERME 
Issue. Share. four years. Dec. 8rd. | Dec. 10th. Dec Pth, | Fall — | per cent. 
m «|__| 2908.7 1904. | 1906. | 196. Highest Го owest| | £ s. d. 

25,000 | Amason Telegraph Co.'s shares, Nos. 1 to 25,000} 10 Nil] Nil | Nil! 21— 83 24— 8 i S ys Nil 

149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 N Nil | 5 5 | 85 — 88 85 — 88 P v - 5 1з 8 

3181,55] 400 American Telephone & Telegraph, Cap. Stock .. | $100 | 7896 | 74% | 7% |8 % | .. АР 106 —109 n in ES 71011 

853,000,000 |{ 09: Collat. Trust, 4% Bonds, 1 te 99,00 and}! 810 [ao las | anao us. 13 — 90 * E . ави 

660,660 | Anglo-American Telegraph — .. ..  ..  ..| Stock | 61s. | 2395 | 34% 83% | 55 — 58 85 — 58 504 613 7 

8,160,670 К do. do. Deferred . | Stock 26. Nil 3% | 13% | l4j— 154 143— 15} 155, 1113 11 9 6 

50,000 | Anglo- Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 2 .. 5655 + —102 99 —102 M T 418 0 

44,000 | Chili Telephone, Nos. 1 to 44,000 da m vs b 179% 8 8 |8 9 6$j— "i 61— 7¹ ў 610 4 

2,097,680 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4 Ф 49149149 | 88 — 87 82 — 86 85 88 | -i | 418 0 

xol tee ib % Pref. .. .. . . 10 54 ho $ 104 104 | 15 — 16 15 — 16 К 6 8 0 

12,981 Direct Spanish Telegraph, Ord. кз 26 an 5 4 $ 1 14 4 e 81i— a 8}— 34 614 8 

E CAE SEP e eee e | oo 436; 

9 0 о. se ee = киыр 

60, 7101] Direct United States Cable $a "a - 20 8 96 955 de 4R% | 184— 138 194 — 194 188 138 +è 615 7 

57,000 | Direct W. India Cable, 44 % Reg. Deb., 1 to 1,900, R. 100 | 4495 | 44% | 44% | 44% | 100 —102 100 —102 488 

182 канш Татар, P Сакы AA АА x PE ae, ae 9975 ue E —183 E 85 188 E ii : Л 

D et. ee ee ‘oe — poe 

1,806,706 Do. 4% Mort. Deb. Stock. Вей... | Stock | 4 % | 4 4% 4 $ 984—101} 98) —101А 100 100 8 18 10 
800,000 | Eastern Extension, Australasia, and China Tele. 10 7 т 1 $ 7 7 12 124 198— 12i 12H 121 5 8 9 
152,400 Do. 4% Deb. Stock ss .. | Btock | 4 4 4 4 99 —102 99 —102 100 js 818 65 
295,400 | East & B. Afric. Tel., 4 95 Mt. Db., 1 to 8,000, red. 1909 | 100 49% [49% |4 4 98 —101 98 —101 es 819 M 
200, 0001] Do. 4% Reg. M. Debs. (Maurítius Sub.) 1 to 8,000 25 4% |4% |4 4 981—100! 985—100 " 3 19 7 
181,127 | Globe Telegraph and Trust  .. - Ре AN 10 5395 | 58% | 54% | 54% 93— 104 94 — 104 104 9H 4 i 6 6 0 
181,127 Do. do. 6% Pref... .. ..| 10 6 % 6% 6 % 6 95 | 19&— 134 13 — 13! 137% 13 4 410 7 
150,000 | Great Northern Telegraph, of Copenhagen. 10 15 4 24 % | 24% 20 % — 325 802 — 82) 631 

98,900 | » MD, NOS Tes ico Red.] 100 43% | 48% | 48% | 44% | 99 —101 99 —101 » zx 491 
17,000 | Indo-European Telegraph as is we КР 25  |10 % |18 % 18 96 |18 % | 62 — 55 52 — 55 52 E 6 5 0 
$41,380,400 | Mackay Companies Common .. >è ©» .. |$100 . 119% [92 9% | 8995 | 50 — 60 50 — 60 24 oa 616 8 
$50,000,000} Do. do. 49% Cum. Pref. . 8100 |. аф аа | 4% | 50 — 60, 60 — 60 $ ; 618 4 

256,127 | Marconi's Wireless Telegraph .. es xs ee 1 Nil | Ni Nil at +— 4 — di 14/3 Nil 
a Моше! Video Telephore Co., Ltd. ойне vá І 2 Ф : & Б % 8 % — l i 1 20/74 è 4 ч 1 

86, 0 O. 0. а ее T ee oe 

9,225,000 | National Telephone; Pref. Stock Se ..| 100 6 $ 6 $ 6 g 6 4 1064 —108) 107} 1093 109 1073 +1 5 9 7 
2,225,000 Do. Я Def. Stock os wee | 10 5 5 5 5 1044—1064 106 —108 107) | 105¢ 414 | 412 9 
15,000 Do. do. 6 Cum. lst. Pref. .. 5s 10 6 16% |6 6 104— 124 104— 123 КА 416 0 
15,000 Do. do. 6 % Cum. 2nd Pref. .. $a 10 6% | 6 & 6 5 10 — 12 10 — 12 82 8 Я 43 4 
250,000 Do. do. 5 % Non-cum. 8rd ү 250,000 б 5 |65 5 5 bra— 57 - + & 111 11 

2,000,000 Do. do. 84 % Deb. Stock Red. .. | Stock | 8495 4265 83 84 — 18 ай 98 97} + } 5 10 Н 

1,689,598 | Do. до. 4 % Deb. Stock Red. ..  .. 100 |4 & 4 4 ф 4 991 —1011 00 — 1 +4 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fons peid .. 1 64 ag 7 7 l— 5 I — 1% 21/ — ys 5 17 11 

50, Do. do. do. 63 Cum. Pref... 9 1 [65516 14 6 m 1 1%— ly, i е 511 
100,000 Do. do. do. 4% Red. Deb. Stock .. | 100 gs iio |4 4% — 93 90 — 98 460 
100,000 ошо & European Tel., 4% Guar, Debs., 1 to 1,000 10 & Ф H Ф 5 5 : 6 97 m п 22100 - 0 ^ 

11,8997 uter's Si А s АР 54 oe ae — = T T 
60,000 | Telephone Co. of Egypt, 4$ % Deb. Red. .. .. | 100 zh .. | 4% АФ 93 —102 99 —102 488 

8,167 | Submarine Cables Trust .. © ex es .. | Cert. 6 T 6 16% |86 124 —127 124 —127 бе 414 6 

80,000 | United River Plate Telephone ez iw oe 5 8 8% 189% 8 m i 3 512 8 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 15%] 5 44— 5 44— 418 0 

15,6091| West African Telegraph, Shares A 55 Ny 10 4% 4 495|4 10 — 1 10 — 1 R16 9 
80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 58,008 2 Nil il | Nil | 24 làÀ— 1 l— 1 812 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 49% |4 т 4% |4 97 —100 97 —100 400 
907,980 | Western Telegraph, Ltd., Nos. 1 to ү. Р T 10 71% 17 7% 17 m 1 123— 1 139, "- 5.58 
88,921 | West India and Panama Telegraph .. ee 2s 10 Ni | Nil | Nu | Nil — т p 2 8/14 — À Nil 
34,568 Do. do. 6% Cum. 1st Pret, .. ..| 10 [76 % 5 % 89% ?— d — Т 7 .. 11013 4 

4,069 | Do. do. 6% Cum. 2nd Pref. Ši $^ 10 Nil | Nil | Nil | Nil 64— 7 | 7— 15 ж | +a | Nil 
80,0001 ' Do. do. 6% Debs., Nos. 1 to 1. 0 . 10 6 5 % 6 56 K 99 —102 99 — 102 118'0 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
t i i | П 
210,000 | { Anglo-Argentine Trams, 10% Mom. Cum 2141 W . e % 6 * Th m | ag | 91 7| +2 | 500 
960,007 Do. 6 % Cum. Prefs., 1 to 260,007 .. 5 96 68— 5i 578— БА 6 | 58 | + | 610 
966,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 e 97 6 65 128 —181 * 12 —181 | 180 ie x 411 $ 
985,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock. | 100 5 b b b 102 —106 102 —106 ET "n ee 416 A 
880,000 | Babcock & Wilcox, 1 to 680,000.. ..  ..  .. 1 17% 2 % 90 & |90 84— 32 81— 7443 71/1000 568 
100,000) Ро. do. 69% Cum. Pref., 1 to 100,000 ..| 1 69% 64% 16% 5 là— P láh— 1 n ces .. | 81610 

88,000 | British Aluminium, Ord., 2,001 to 40,000 .. "- 5 e |7 7 7 — 4 1— 44 | 76/103 ae 4 715 7 
40,000 Do. do. 7% Cum. Pref. .. 5 Nil | 7 g 7 7 44— 5 | 44— 65 | 99/4) .. i 700 
90,000 Do. do. A“ 6% Cum. Pref. .. 5 Nil | 6 6 6 96 4 4 4 4$ р ө — { 6 6 4 
20,000 Do. do. 4% Funding Certs... $5 b .. | 4 5 4 4 = - oe 414 ' 
956,000 Do. do. 5 9% 1st Mort. Deb. Stock Red. | Stock | 6 9% | 5 5 5 100 —103 100 —108 | ra : 518 5 
800,000 | Ро. do. % Loch Leven Debe, — .. | 100 edge | BR — 97 94 — 952 963 61 1 
400,000 | British Columbia E. Rail Def. Ord. Stock .. ..| 100 6 ф 6 6 6 123 —198 хд 198 —128 | xá 410 8 
800,000 Do. 5 % Pref. Ord. Stock T А ..| 100 5 5 5 5 104 —109 xd | 104 —109 А 47 9 
800,000 Do. 5 % Cum. Perp. Pref. Stock А 100 5 16 5 5 99 —108 99 —108 EL r 417 1 
288,000 Do. 1st Mort. Debs., 1 to 6,950 .. 28 40 43 d 4 98 —101 98 —101 mE BED 491 
230,000 Do. si Mago uver Power Debs., 1 to 9,900 100 65 ^ > E a xt ir^ Srje ns | E 4 Nii 5 

British Electrio Traction $2 v x 82 itl — 
161.457 Do. do. 6% Cum. Pref. .. ss 10 6% 6 6 6 4—- 5 42 — bi 102/6 97/6 + i 11 8 6. 
, & / 

1,448,658 | Do. do. 5 % Perp. Deb. Stock .. | Воск |5%15%/5%| 5 92 — 95 gi — 94 9 914 —1 565 
410,178 | Do. do. 44 % Ind Deb. Stock Red. | 100 .. | 44% | 44% | 48 73 — 77 70 — 75 р е | —2 600 
100,000 | British Insulated and Helsby Cables 25 es 5 8 Ф 8% 8 10 ^ - 7 7 A D - 7 2 10 
100,000 Do. do. 6% Cum. Pref.  .. "E 5 6 6 Ф 6 6 64 5 64 5199 418 0 
600,000 Do. do. 44 % Ist Mort. Deb. Red... | 100 4305 4 4 Hi 101 —104 101 —104 x бе . 46 * 
912,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 % | 4% 85 — 89 85 — 89 IT 418 11 
400,000 | { British Westinghouse 6 % Pret tol 70 405000] | 5 e „ Nü| Ni] Ni] g= ы i-o" | ЖО Nil 

1,016,868 Do. do. 496 Mort. Deb. Stock .. | 100 14% 44 4% 55 — 65 | 55 — 65 MET ae. xu 6 8 1 
050000 |tBrowett, Lindley & Oo., Ga en . et | AN Nil | Nil | .. e 18 м ; Nil 

50, t Do. _do. _ 6% Cum. Pref. .. . #1 Ni | Nil! Ni! .. 14/6 to 15/6 | 14/6 to 15 T — o Nil 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. 2 Nil | NH | 24 Nil 0— 4 0— à | S. cox i Nil 
150,000 Do. do. Non-cum. 6 % Pref. .. M 2 6 6 6 Nil 1— 1 | a— & Ea. des Nil 
125,001 ро. до. % Регр. Deb. Stock .. | Stock 4 Hi 4 88 — 86 г 89 — 86 oe ee , 612 4 
125,000) Do. do. % Perp. 2nd Deb. Stock.. | Stock | 4 4 4 65 — 68 65 — 68 be саж 24 as 68 7 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 ae T 5 8 4 8 8 4a— 4 4 4 | £e. ОП n 8 410 
20% Do. do. „B de Pte 360% „ 5 65 7 6464 4 A c a TE 

в e. ici " do ee ee = = ee ee ! 

13.200 Do. do. 5% Deb. Stock ' .. ДЕ ..| 100 5 5 5 5 106 —116 106 —115 i AS | | @4 611 
187,610 | Caleutta Trams, 1 to 187,010 .. E ар vs 5 6 8 8 8 68— sf 6a — €i Me. 5 16 4 
80,000 Do. 5 % Cum. Pref., Nos. 1 to , 880. 5 T s. [5 b 6 — i ME | 576 | ose | : А 9 
850,000 Ро, % Ist Deb. Stock.. es .. | 100 4 12 4 4 100 —104 101 — ee | +1 6 7 
85,000 | Callender's Cable Construction shares a o us 5 11 15 15 95 — 103 9 — 91 T © 76 4 
40000| Do. до. 5 % Cum. Pref. 5 5% 5% 5 5% 6 NE | —à 1448 
800,000 Do. do. 4 2 186 Mort. Deb. Stock Red. | Stock | 44 44 4 44%, | 1054—107 105% —107 i Я — 48 4 
491,222 | Cape Е Trams., 1 to 4! Lan е А ХА zs 1 [10 b l | Nil = Nil 
450,000 | Castner-Keliner Alkali, 1 to 450,000 .. " s3 1 4 4 6 B 96 m 1d lé&— 1 96/6 95/8 + gj 516 4 
994,988 Do. do. 4 он Mort. Deb. Stock | 100 44 44 44 43 —103 101 —104 vs +2 461 
911,568 | Central London Railway,:Ord. Stock $s .. | Stock | 4 4 4 4 62 — 65 — 65 65 634 ox 6 8 1 
644,216 Do. do. 4% Pref. Stock ¢.. Stock | 4 4 4 4 88 — 8b 88 — 85 8 | 8 T 414 9 
644,918 Do. do. Det. do. ee os Btock 4 4 4 4 41 — 44 41 — 48 ae | ee TT à 9 6 0 

1,480,000 | City and South London Railway .. Stock | 98% | 24% | 17% | 94 48 — 45 48 — 45 444 a 414 5 

* Unless otherwise stated, all shares are fully paid. 4 A period of nine months. t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Oontinued) 


Business done bai +! Present 


ТИЕ Stock Dividends for the Closing Closing 1а 
АМЕ uotations Quotations week ended or Yie 
— NAME, рч last four years, Teer Bra. | ‘Deer loth, | Dee. 10th, 1907. per cent. 
— ————— nee 
• — | 1908. | 1904. | 1906. | 1906. Highest|Lowest.| £ s. d. 
5% | 15— 1H l&-— 11 : a 8 6 8 
85,000 | Crompton & Co. Nos. 1 to 86,000 8 | 24% | 24% | 2426 | 

100,000 { 50. 69% ist Mort. Reg. ‘Dobe ыў .. ISS 5 3 96— 99 96 — 99 - z .. 5 1 0 
! 900 of £100, and 901 to 11,000 of £50 Red 10 10 10 9, H— 1 là— li E 755 

960,000 | Dick, Kerr & Co., 1 to 960,000 . M 1 6 Tr 0 1 2 es one 5 

805,000 | Ро. do. '69% Cum. Pref, 1 to 805,000 * | 10 4 4495 | 101 —104 101 —104 1009 | .. | 467 

294,150 | — Do. dc. 49% Deb. Stock ..| 100 Hi ex^ | в 194— 184 124— 13 5 „ 48 1 

000 Dublin United Trams. (1806), 1 to 60,000 .. 10 : 6 9, 191— 133 199— 13 : | 478 

59,987 Do. 6 % Pref. between 1 and 60,000 10 6 f i 44% аа 5.11.7 6 
99,961 | Edison & Bwan Utd., “A” shs., #8 pd., 1 to 99,901 | 5 | Ni 3 44% Fo of | ak з || 8/8 » 
17,199 Do. А” вһагев, 0 —017,189 oe 5 Nil { 4 4 — ро 79 — 82 | EN 417 7 

819,475 Do. 4 % Deb. Btock Red. uo keeles 67 — 90 87 — 90 E ОП | 61 1 
72 Do. 5% and Deb. Stock Prov. Certs. all pd. 100 |5 N Ni Nil 1905 i E А Nil 

112,100 | Electric Contruotion, 1 to 113,100 1 7% 7% Ju E 1 Ea +} Nil 
81,990 Do. do. 19% Cum, Pref., 1 to 81,890... 2 Т & 5 5 5 3— 8 B — R4 TES 617 8 
00000 | Den d S UAE Mort ee steck 4% |4 4 |4 4 la 89 — 92 89 — 92 | 41911 

900, un + 15 419 
78,000 | Gt. N. & City Rail. Pref. Ord. “А” 49%, 1 to 18,000 10 151577 ui E "m 103 $ Чы Bhce 
90000 | Bo. „ 0. 5 J Mort. Debe. 100 3 3 % % | 19 — 105 102 —108 EN 417 5 

is ёз a ud А 10 0 

300,000 Henleys(W.T) Telegraph Works, Ori. :: . 8 4 4 | 15% 3 1— 114 10— П - | 810 0 

EE 104—106 > ы ^ 4 89 

150,000 Do. do. 41 €, Mort. Deb. Stock | Stock 4% i е: о Rr Pa 149— 15% 153 i5 +g] 670 
60,000 | India-Rubber, Gutta-percha & Telegraph Works.. | 10 io о 11— 19 H- 14 98 | Nil 
10/000 ет 0 — Prat. fully paid 10 ^s 55 5 % 5 B — 84 8— 8 | | 517 8 
10,000 |+ . Pre e | 4 81l 

ш тер бше теш н , ааа КЕҢ 

899,980 ; ; Z = І 618 

195000 | Ро. do. 59 Cum. Pref., 1 to 125,000 10 |25 6% |55 16 91 S R geri & Lo 413 0 

1,831,000 Do. do. 4 % 1st Mort. Deb. Stock . 100 | 4 % | 4 de Nie N = ii t Nil 

814,016 | Metropolitan Electric Trams., Defd.. «s 1 Nil E E. б zi ў 1 n 16/8 il 568 

500,000 Do. do. 5% Cum. Pref. ..| 1 |5% fiut — 96 | o8 — 96 E © 43 9 

850,000 Do. do. 4% Deb. Stock Red. 100 E а H% ‘ = "iac ii T 228 

245,500 | Potteries E. Trc. . . k 5 P 5 5% 5 ju » а 1 2 613 4 

945,500 Do. 5 % Cum. Pref. a AA i 100 4) 4 99 — 96 93 — | m 4 18 9 

945,000 Do. % Deb. Stock zi y 0 x 150 150 15 98 — 80 984— 80} 99 М +4 5 7 2 
87,850 | Telegraph бойоп and Maintenance . 1 1 i 4 100 —103 100 —108 " 8 17 8 
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THE CANAL INQUIRY. 


[COMMUNICATED. ] 


THE collecting of evidence by the Royal Commission 
appointed to inquire into, and report upon, the canal and 
inland navigations of the United Kingdom has been pro- 
ceeding at a fairly rapid rate for over 18 months. The 
second instalment of the firat volume of this evidence was 
placed at the disposal of the public nine months ago, and a 
further part may be looked for soon, the contents of which 
have already been made more or less public, so it is fairly 
possible to arrive at an idea of the trend of the evidence 
before the Commission, and of the character of the recom- 
mendations which will be its outcome. The second instal- 
ment of the first report of the Commission contained the 
minutes of the evidence of over 50 witnesses, and their 
replies to some 11,300 questions, and was accompanied by an 
excellent map of the canals and navigations of England: 
those of Scotland and Ireland were omitted, but, it may be 
hoped, will be provided in the future volume. 

We have already on more-than one occasion expressed 
views with respect to the canal question in this country, 
which we believe did not all agree with the opinions во 
often reiterated by the exponents of popular prejudices, and 
which most assuredly were very far removed from the 
views embodied in the terms of the reference submitted to 
the Commission. The reference seems to us to be framed 
clearly on the assumption that canals are useful, 
and benefit trade, and that, therefore, they should be 
improved and vested in or controlled by public bodies. Now 
there can be little doubt that the questions most of us would 
like to have authoritatively answered are none of these, but 
others which are precedent to them and call for answer before 
any of them, such as, Are any canals under the present con- 
ditions of transportation of any use ? Will they be of any 
probable utility in the future ? 

Of course, the admirable collection of evidence embodied 
in the questions and answers for which the Commission 
is responsible, implicitly contains the answers to the 
questions we have just enunciated, albeit in a frag- 
mentary fashion. We, however, fear that the fragments 
may never be collected and applied to furnish the answers we 
seek, because they lie outside the narrowed terms of the 
reference. Of the 54 witnesses whose evidence is reported. 
in Vol. II of the “ Canal Inquiry,” 14 were officials con- 
nected with canals, seven were engineers, of whom six were 
in the employ of canal companies, six were county officials, 
three representatives of Chambers of Commerce, 14 were 
traders, coalowners, manufacturers, and carriers, seven were 
agriculturiste and three were Government officials. The one 
independent engineering witness not officially connected with 
canal undertakings submitted evidence, as might have been 
expected, most unpalatable in character to those who 


would gladly see public money lavished in reviving a system - 


of transportation which we cannot help thinking is to-day in 
most cases ав obsolete ascarriage by pack animals. This opinion 
seems, however, to be largely shared by the majority of the 
witnesses. It is impossible to ignore the fact, that 
the persistence of any special form of transporta- 
tion ultimately must depend on its adaptability to 
the conditions imposed by the requirements of inter- 
communication and exchange pertaining to any given-epoch 
and congruous to the development of any given country. 
Our appreciation of its suitability to the conditions of the 
work to be performed is the basis of the estimate we indi- 
vidually frame of the relative convenience of various methods 
of transportation. We instinctively prefer what is more 
convenient, because it is easier by its means to perform a 
given work, or, in other words, because it enables us to 
follow the path of least resistance and achieve our object 
with the minimum expenditure of effort in labour and money. 

To be suitable to the requirements of intercommunication 
in our islands at the present day, and to merit the epithet 
convenient, any form of transportation must falfil in an 
appreciable and improving measure the following at least 
among many essential and necessary conditions: It must be 
readily accessible to all those requiring transportation, it 
must involve alminimum of handling and transhipment, and 


it must possess the elements of reasonable despatch. An 
ideal system of transportation would be one which should 
enable passengers and goods to enter or be placed on the 
vehicles used for their transportation at the place where they 
dwelt or at the place of production respectively, and to 
travel in these vehicles as quickly as possible without 
changing or being touched, as the case might be, till they 
reached their destination. This, in the case of goods, would 
be the locality of distribution to the consumer. The pre- 
ceding conditions should apply irrespective of the distance 
and the relative situations of the points of departure and 
arrival. In the first place, it is evident that no system of 
transportation using the surface of either water or earth 
could ever be an ideal system for all cases, and secondly, 
that the universally ideal system, so far as this globe is 
concerned, could only be one solely using the atmosphere. 
In most point-to-point journeys a change of carriage from 
land to water, or vice-versa, must be sooner or later un- 
avoidable in order to complete any desired journey. Such a 
change may invariably be assumed to involve variety both of 
vehicle and of method of transportation, with incidental 
handling of a more or less costly and retarding character. 
Although we are very possibly within measurable distance 
of the practical solution of the main difficulties besetting 
the problem of aviation, we are probably very far removed 
from the period when either goods or passengers will be 
able to be transported at reasonable cost and in adequate 
amounts through the atmosphere, so that it would serve no 
practical purpose to do more than allude to the ideal merits 
of this system of transportation that will eventually, no 
doubt, be placed at our disposal. The more practical 
questions of the merits and deficiencies of canal transport- 
ation, as revealed in the evidence before the Canal Com- 
mission, will farnish more profitable matter for consideration. 
It is more and more evident that neither passengers nor 
goods can be called upon to seek transportation at any 
unreasonable distance with impunity, either to the earning 
capacity of the system iteelf or to the development of the 


traffic for whose benefit it exists. Where the deficiency in 


accessibility cannot be remedied by the substitution of other 
means of transportation offering superior facilities, then the 
inevitable result is that the traffic will dwindle, and 
eventually cease, either by actual extinction or by a 
transference to more suitably situated localities. On 
the other hand, it will never be possible to attract 
traffic away from centres where facilities are abundant . 
to others where they are scarce, or to transfer patronage 
from means of transportation offering sufficient facilities 
to others offering none. Luckily the question of passenger . 
traffic does not enter into the consideration of the utility or the 

reverse of canals, as here the critical condition of rapidity of 
transportation has long been r ised as essential. Canal 
transportation is concerned solely with the question of goods, 
and almost exclusively with the question of slow, as distin- 
guished from express, goods. Canals, to be of unquestion- 
able utility to our manufacturing, distributing and exporting 
communities, must, therefore, enter into direct competition 
with the best paying elements of railway transportation. 
To enter into this competition with any prospect of success, 
canals must, consequently, offer at least as reasonable facilities 
as the railways. They must be at least as accessible to the 
manufacturer and the consumer, they must be able to offer 
at least equal facilities for handling goods where they are 
received and where they are delivered, and they must be 
able to take charge of them in as large quantities and 
deliver them with approximately as expeditions despatch. 
Otherwise the small possible advantage canals may be able 
to offer in respect of charges will not be able to compensate 
for their other deficiencies. In this connection it should not 


be forgotten that one of the most unmistakable and growing 


features of modern export trade in our islands is the doing 
away with the export warehouse at the shipping porta, and 
the substitution therefor of the warehouse at the works 
themselves, supplemented by the accelerated delivery of the 
goods in complete train-loads at the ship’s side, by trains 
practically disgorging their freight directly into the holds of 
the ships. 

his practice obviously involves the element of accelerated 
delivery, зой necessitates the handling of goods in increas- 
ingly large quantities. It also involves the placing of the 
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works themselves in direct communication with the railways 
by means of extensive private sidings, and the discourage- 
ment of all cartage operations, not only on the ground o 
. Increased cost, but on account of loss of time. | 

Had the existence of railways never brought about the 
displacement of works from the older centres of production, 
and had they not determined the situation of new works 
and new centres of production, as they undoubtedly have 
done, without any effective opposition, or, indeed, often with- 
out any opposition at all, on the part of the more ancient 


canal systems, then it would have been conceivable that by 


improvements in the methods of canal carriage and in the 
canals themselves they might still have advantageously dealt 
with the traffic they ought to receive on equal terms with the 
railways. It might also have been conceivable that the vast 
sums required to improve them to the requisite degree would 
. be money well spent. But handicapped as they are by the 
antiquated details of their design, which rendered them at 
best only adequate to the conditions of transport demanded 
by the trade of over a century ago; handicapped by the 
creation of railway facilities which have kept fairly abreast 
of the requirements of the present altered conditions of 
trade, and which have been evolved in the last 60 years, and 
are still in the evolutionary stage; handicapped by the 
migration of the works and of the centres of production 
themselves ; handicapped by popular prejudice, which 
originated in the falsification of too sanguine financial anti- 
cipations of the past, and has been perpetuated by the know- 
ledge of their increasing inefficiency ; and, finally, handi- 
capped by the cost and difficulty of remodelling them on 
efficient modern lines; we may well ask what reasonable 
chance can canals possess of rehabilitation? The geo- 
graphical conditions themselves of the British Isles, 
pointed out by many of the witnesses, have constituted 
another serious disability under which inland water car- 
riage of the ordinary canal type must always labour; 
the proximity of our manufacturing centres to the coast 
(average distance under 80 miles), the great extent of 
coast line in proportion to area of tbe land, and the pro- 
fusion of harbours, all these in combination render any 
possible advantage in freights offered by the canals over 
railways too small a quantity seriously to outweigh the 
disabilities they would possess in other respecta. Жр 

To place our canal system, or those portions of it which 
might be of serious utility, that is, the main through rontes 
or trunk lines connecting the chief manufacturing centres 
among themselves and with their natural outlets in the coast 
line (totalling some 687 miles) in a condition of reasonable 
equality with existing competing railways, it would be neces- 
sary (according to the evidence of a competent and moderate 
witness) to improve 30 per cent. at a cost of £30,000 a mile, 
and 35 per cent. at a cost of £15,000 a mile, and to equip with 
improved services the 35 per cent. remaining. This conser- 
vative estimate would involve an expenditure of £10,205,000 
for reconstruction alone. If these proposals were extended to 
the six principal groups of canals comprised in the English 
system (some 2,818 miles), that is, the Lancashire and 
Yorkshire, the Cheshire, Montgomeryshire and Stafford, the 
Gloucester, the Worcester and Warwickshire, the Thames 
and Severn, the Lincolnshire, Derby, Nottingham and 
Leicester, and the Cambridgeshire, Norfolk and Suffolk 
systems, the expenditure would be as nearly as possible quad- 
rupled, reaching in round numbers some 41 million pounds. 
The cost of expropriating the canals themselves at the rate 
of 25 years’ purchase of the net profits, would be some 
£12,500,000, but would most likely be double that sum in 
accordance with general precedent in the matter of public 
appropriations. 

The very least that the moderate estimate above alluded 
to, which does not deal with more than two-thirds of the 
canals actually existing in England and Wales alone, may 
safely be put down at is 60 millions ; that is, each rehabilitated 
canal would cost over £21,000 a mile. This rehabilitation, 


however, would not mean that they would be converted into 


up-to-date waterways provided with the conveniences, and 
especially the tractive appliances, without which no canals 
can be considered up to date, and certainly would not place 
them in the condition which alone could warrant their 
ownership by the State. | 

The experience gained with the ancient “ fly boats,” and 


the boat. 


the investigations carried out by Scott-Russell on the laws of 


wave propagation under canal conditions, have probably been 
forgotten by the majority of our readers, so we need not 
apologise for referring to them, more especially since they 
should play an essential part in the rehabilitation, if it ever 
be decided upon, of our waterways. The facts established 
by the above investigations were somewhat as follows :— 

Long waves when propagated in a canal travel with a 
speed depending on the depth of the canal. "That is, where 
the wave length is large compared with the depth of the canal, 
the speed of propagation is equal to the velocity acquired by 
a body in falling through half that depth—the deeper the 
water, the quicker the wave can travel. 

Mr. Scott-Russell in 1884 carried out some careful 
experiments on the motion of canal boats, which were com- 
municated to the Royal Society of Edinburgh. From 
these he deduced that it is only when the speed of a canal 
boat is less than the velocity of a long wave in the 
canal that it leaves behind it, or is followed by, a procession 
of waves. The position of the boat is then on the rearward side 
of the first wave, and it leaves behind it а trail of waves, the 
rearward limit of which travels forward at half the speed of 
If the speed of the boat is greater than that of 
the longest possible free wave in the canal, it cannot make any 
procession of waves and no system of progressively 
lengthening waves behind it can be set up, but only one 
wave or hummock travelling along under the boat. Lord 
Kelvin in Vol. III of his Popular Lectures, when dealing 
with the question of ship waves and navigation, states that 
the discovery of the above remarkable fact was due to a 
horse belonging to William Houston, employed in towing 
canal boats on the Glasgow and Ardrossan Canal. On one 
occasion this horse took fright and galloped off, and 
Houston, who was an observant man, noticed that when 
once the horse had attained a certain speed the exertion 
required for towing the boat became lessened, and that it 
was dragged along more easily and without wash behind 
it. Houston accordingly started a service of light canal boats 
—or fly boats, as they were then called—about 60 ft. long, 
and drawn by two horses at 7, 8 and 9 miles an hour. The 
horse when galloping along speedily dragged these boats ap 
to the top of their own wave, when they proceeded more 
easily and without a system of following waves. Mr. Scott- 
Russell’s investigations were made in 1837 on the Forth 
and Clyde Canal near the Hermiston Bridge, where there 
was а straight run of 1,500 ft. The depth of water there 
was from 4 to 5 ft., and the corresponding speed of the long 
wave was about 72 ft. per second, or 8 miles an hour. A 
boat weighing some 5 tons, called the Raith, was used, and was 
towed at various speeds, the tractive effort being measured 
by а dynamometer. As will be seen by the accompanying 
table, the tractive effort fell off in a marked degree after the 
speed of 9 miles was reached. Similar results were obtained 
with another boat weighing 6 tons :— 


Effort in Ib. Speed in miles. Effort in Ib. Speed in miles: 
1112... 472 | 250. — 619 
261. 592 500. 759 

5 tons 275. 619 OBB 400. .. 8:52 
250 „ 904 | (20. 904 
269. 1048 | 


The proofs thus given by Mr. Scott-Russell, that the 
tractive force exercised undergoes a sudden diminution when 
the speed of a canal boat approximates to, or first exceeds, 
that of the long wave corresponding to the depth of the 
water in the canal, are conclusive. As Prof. Fleming, in 
his lectures upon Waves and Ripples, very justly observed, 


If passenger traffic on canals had not been destroyed by the 


advent of railways, we should, no doubt, have seen extensive 
applications of the principle discovered so curiously by the 
aid of an alarmed horse, and so skilfully investigated by a 
celebrated engineer." 

The most interesting point, however, in the above dis- 
covery is not so much that the tractive effort becomes a 
minimum when the speed of a boat towed along a canal 
reaches the velocity of the long wave corresponding to the 
depth of water therein, but the fact that at, and above, this 
speed the boat is no longer followed by any trail of waves or 
wash. For this discovery renders it possible to do away 
with the chief difficulty and chief source of expense in the 
maintenance of canals when accelerated traction is adopted, 
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and, therefore, with the only objection to working canal 
traffic at reasonable speeds. The laws of wave propagation, 
however, also indicate that to do away with the destructive 
wash which so disastrously affecta canal banks, it is not only 
necessary to conduct the traffic at speeds exceeding that of 
the long wave in the particular canal in question, but that 
the tractive effect must be applied by towing from the bank 
and not by means of tugs, or screw or paddle propulsion on 
the barges themselves, as the lateral trains of waves set up 
by the propellers cannot be eliminated by augmenting the 
speed, and the serious mischief to canal banks would still 
continue unabated. 
' (To be continued.) 


PROOEEDINGS OF INSTITUTIONS. 


The Development of Turbo-Generators. 
By Dn. Ковивт Pout, Associate Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, November 29th, 1907.) 


THE present paper is confined to p.c. generators, and deals with 
these mainly from the point of view of their electro-magnetic 
design, in which the greatest obstacles to further improvement are 
encountered. The object is to show why certain outputs and speeds 
cannot at the present time be safely exceeded, to define these out- 
put limits, and to discuss briefly the directions in which further 
improvements may be expected. 

In view of the desirability—from the turbine maker's point of 
view—of running the set with as high a speed as possible, we have 
first of all to answer the questions: Given a certain diameter of 
the armature, what will be the maximum permissible speed at 
which it may be run, without undue stress being set up? and 
secondly, what is the maximum possible output thereby obtainable, 
assuming the armature to be made axially as long as possible? In 
finding the reply to these questions, we shall arrive at a curve 
showing the highest possible speed for which a generator can be 
built as a function of its output. 

In slow speed machincs the output, as is well known, is limited 
either by the sparking or by the heating. For the purpose of our 
present investigation, as may be particularly noted, we shall leave 
the question of temperature rise altogether out of consideration, 
because, though it requires the most careful attention in design 
and construction, it cannot be considered as an output limit. The 
extremely high periodicity &nd consequent large iron losses with 
which most turbo-generators have to work, coupled with their small 
dimensions, necessitate in most cases the employment of artificial 
cooliog devices. A number of systems for artificial ventilation, 
which allow of the regulation of the quantity of air forced through, 
are in use, 80 that the heating limit can, for our purposes, be con- 
sidered as lying above the output limit as fixed by other con- 
siderations. 

The mechanical or speed limit of an armature is defined by the 
circumferential velocity, for which the tensile stresses reach their 
permissible limit. In working through modern turbo-geuerator 
designs it will be found that it is invariably the stress in the end 
shells protecting the connections which first approaches the limiting 
values. If we calculate the stress occurring in an ordinary un- 
loaded ring, of radius r cm., thickness ё em., and specific weight y, 
rotating with velocity v m./sec., we obtain for the highest per- 
missible velocity— 


7 
verm. = 10 / Км. | y m. /sec. 
where kn is the maximum stress permissible. 


Allowing a permissible stress for ordinary bronze castings of 260 
kilogrammes per sq. centimetre (tenacity about 1,500), we obtain 
as maximum velocity for an unloaded ring 55 m./sec. Considering 
the additional load due to the end connections, the maximum speed 
will only be about 50 m./sec. In order to allow of higher circum- 
ferential velocities, special phosphor-bronze and manganese-bronze 

i are generally employed for the end shells. As the 
permissible stress for these materials is about 600 kilogrammes per 
square centimetre or even higher (tenacity about 3,500 to 4,500), 
the maximum velocity will be found to be 73 to 85 m./sec. under 
the conditions of load prevailing in such machines. If, for the 
purpose of our consideration, we assume 75 m /sec.to be the maximum 
circumferential velocity, we arrive immediately at the highest 
possible speed in revolutions per minute for any armature of given 
diameter. 

While in ordinary slow-speed р с. machinery the only electrical 
limit is that of sparking, in high-speed machines we have not only to 
deal with this factor but also with a new one, which we may term 
the flash-over limit," and which requires quite as much attention as 
the commutation. Notafew turbo-generators, in spite of their good 
commutating qualities, have proved to be failures on account of 
their tendency to arc round the whole commutator. In not a few 
cases the trouble must be attributed to the excessive potential 
difference between two adjacent commutator bars. 

The circumferential velocity is already fixed as not more than 
76 m./sec., and in limiting the voltage per segment, the highest 


number of lines of force which can be allowed to pass through the 
gap per centimetre of armature circumference is at the same time 
settled. In other words, by limiting e,. maz. the product By mz. X 
I, is simultancously limited, which practically means also the 
length of the armature. 

Experience has shown that slow-speed machines, with clean com- 


' mutator and the usual thickness of mica insulation between the 


segments, approach their flash-over limit if the voltage per segment 
reaches a maximum of about 60 volte. As a safe limit in the case 
of turbo-generators 40 volts may be takeu, the smaller figure taking 
into account the effect of load fluctuations, dust, &c. In testing 
and examining а large number of different machines the author found 
this figure only once or twice slightly exceeded. From е... mis = 
40 volte, and v = 75 m. /sec., the product B, mz. X I, is found to 
be— 
4 

_ 40% 10" 267,000.“ 

2 x 70 X luu 
Assumiog 25 per cent. field distortion (Bj mar./By mein = 1°25), then 
By mem X I, = 215,000, which for B „ган = 5,000 corresponds 


B, шат, x 1a = 


10 la = 43 cm. as greatest permissible length of tbe 
armature, independent of its diameter. We now arrive 
at the total number of lines p X N (p = number of 
poles, N = flux per pole), entering or leaving the armature. 


Taking the ratio pole-arc : pole-pitch = а = 0565,1 we find 
pN = da таву man la = 0'44 d, 10° (second column ot Table I). 
It will thus be seen that in the design of the magnetic circuit of a 
turbo-generator tbe flash-over limit is of tha utmost importance, as 
it restricts the number of lines allowed to enter or leave an 
armature of given diameter. 

Commutation Limit.—The only point which now remains to be 
settled, before arriving at the highest output, is the question as to 
how many ampere-turns can be accommodated on the circumference 
of the armature, or, in other words, what is the highest permissible 
specific load Ав (ampere conductors per centimetre of armature 
circumference). The limiting factor in this case is the sparking. 
For 550-volt machines A8 may be considerably higher than for 
240 or even 120-volt machines, Although a general fixing of as 
values is therefore impossible, the accompanying curve, fig. 1 (p.991), 
applicable to well-designed 550-volt machines working with the 
above-stated values of v and Ia, may be adopted as containing the 
limiting figures. Having thus settled upon the values of as, 
р X N, and the speed, the maximum possible output in kilowatts 
for any assumed diameter can now easily be deduced. 

8 A 

х. 


As the E. M. r. produced by a generator is в = N x | 
U 


x 107*, 
and the current strength с = AS X da T X 2 , 


B 
1,000 


n 


the output will be Kw. = - = p NXASX la т A60 


x 10-!!. 


The following table, based on the above calculation, shows the 
maximum outputs and speeds which at the present time are obtain- 
able in the very best designs :— 


TABLE I. 

а in x for r 108. | A Output 
centimetres. | 75 m. seo. * * | : in kilowatts. 
30 4,780 | 131 | 150 148 
40 3,590 17°6 $ 185 244 
50 2,870 22:0 210 347 
60 2,390 | 26:3 230 454 
80 | 1,800 35:1 255 670 
100 1,435 44'0 | 270 890 
120 1,195 529 980 1,110 
140 1,020 | 61:5 | 290 1,340 
160 Г 895 70:2 300 1.585 
200 720 88-0 . 915 2,080 


In fig. 2 the output figures are plotted as function of the speed, 
and the curve of the Parsons turbine, as usually constructed, is 
indicated by a dotted line. The comparison shows that up to about 
500 xw., the dynamo can be built to the requirements, whilst for 
outputs above 500 xw., the proper domain of the steam turbine, it 
is not possible to construct p.c. generators running at so high a 
speed as the equivalént turbine demands. 

There are two ways of overcoming the discrepancy. The one 
consists in artificially reducing the speed of the steam turbine, 


which, however, is connected with increased cost and steam con- 


sumption ; the second is the tandem arrangement of two dynamos 
coupled to one turbine, the capacity of each being half the turbine 
output. 

Both methods can only be considered as temporary measures. 
Considering further the growing demand for large units, the 
endeavour of all manufacturers of turbo-generators to extend the 
output limits appears to be fully justified. 

In 1904 the publication of the test results and of the construc- 


* The armature winding is assumed throughout the paper to be 
an ordinary lap winding, for which the р.р. between two adjacent 
commutator bars is equal to the E. u. F. induced in two conductors in 
geries. 

+ For reasons of leakage and core density a ie usually much 
smaller than in ordinary machines. 
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tion of а 300-K w. ihomopolar turbo-dynamo, built by the General 
Electric Co., U.S.A., directed univeral interest to the same. Since 
that time, however, so far as the author is aware, no further experi- 
mental results of homopolar machines bave been published, 
although the patent records indicate considerable activity in that 
direction. | 

Tbe main and somewhat threadbare objection cited against the 
homopolar pps 18 the difficulty of obtaining sufficiently bigh 
voltages. 'lhe author ventures to suggest, however, that this is not 
the most important one, but that the excessive weight of active 
material which these machines require, is, from a commercial point 
of view, practically prohibitive. 

For v = 100 m./sec., for instance, a 1,000-Kw. generator could be 
built for 600 volts, obtained by means of twice six slip-rings con- 
nected in eeries. The speed of 1,906 в.р.м. would be quite con- 
venient. The weight of steel, however, is not less than 51 tons as 
cc mpared with approximately 5 tons magnetic material for a com- 
mutating machine of similar output. This comparisoa will suffice 
toshow that at present it is out of the question to commercially 
obtain satisfactory results with homopolar machines. At the same 
time ihe fact must not be lost sight of that the 12 slip-rings for 
1,670 amperes each, which are not easily accessible and rotating at 


very high speed, will most likely require as much attention as a 
turbo-commutator. The extraordinary increase in steel weight as 
compared with the steel required for commutating machines cannot 
by any means be compensated for by a slight saving in copper 
which may possibly be effected. ; 

Means for the Improvement and Increase of Output of Commutat- 
ing Machtnes.—Such means must have for their object the further 
extension of the above discussed two limits, namely, the sparking 
and the flash-over limit. This can be accomplished, first, by work- 
ing with a higher circumferential velocity of the armature. Con- 
sidering two machines of equal output and speed, of which the one 
has the armature diameter р, the other the diameter 2 p, the length 
of the armature of tbe second will be only a quarter of that of the 
first, whilst for the same pressure the number of conductors and 
segments will be doubled. The voltage per segment, and approxi- 
mately also the reactance voltage, will therefore only be one-half 
of the respective values of the first machine. These two voltages 
may be taken as being approximately inversely proportional to the 
circumferential velocity employed. Now 75 m./sec. cannot very 
well be exceeded with ordinary manganese-bronze or phospor- 
bronze castings for the end shields. By employing, however, 
ceitain steel alloys of very low magnetic conductivity and high 
tensile strength, further progress in this direction appears to be 
possible. The difficulties connected with balancing, which rapidly 
iacrease With increase of circumferential velocity, must, however, 
not be disregarded. 

A further possibility seems to lie in the careful adjustment of 
the commutating field. This would have for its object the exten- 
sion of the А 8 line without exceeding the sparking limit. As is 
well known, in machines with artifical commutation additional 
short-circuit currente and sparking can only occur if the E. Mu. F. 
induced by the commutating field is different from the reactance 
voltage. Now as the latter increases exactly in proportion to the 
armature current, the characteristic of the commutating field snould 
be exactly a straight line. Unfortunately this is not the case, and, 
in fact, it is mainly the deviation from this straight line which 
ultimately causes sparking and limits the permissible a s. Even 
for the very low saturations obtaining in the commutating poles of 
tarbo-generators the characteristic of the commutating field is 
slightly convex instcad of being exactly straight. 

The author has found that the following methods allows an 
adjustment of the form of the characteristic. A shunt parallel to 
the commutating poles is employ ed, the resistance of which increases 
rapidly with increasing load. Iron resistances of the kind used for 
Nernst lamps are particularly suitable, although thin copper wires 
may also be employed, for which without enclosure in au air-tight 
bulb high temperatures may be permitted. As will easily be seen, 
the ampere-turns of the commutating poles as a function of the load 
will now rise according to & concave curve, thus compensating for 
the curvature of the characteristic. Experiments have shown that 
almost exact straight line relationship between the intensity of the 
commutating field and the load is thus obtainable within very wide 
limits. 

Coming finally to the flash-over limit, the possibility might be 
suggested of improving the commutator construction with the view 
of preventing flashing over. This would permit of a higher voltage 
per segment, and would enable us to work with a larger magnetic 
flux and thus to increase the output. It must not be forgotten, how- 
ever, that even if this were possible, an increase of the output by 


means of larger flux is, in principle, connected with a lengthening 
of the armature, and means therefore at the same time an increase 
of tbe reactance voltage and of the commutation difficulties. Thus 
what might be gained in flux would at least partly be lost ia a s. 

There is no likelihood of decided improvements in the direction 
of increased flux unless means are fuund which would enable the 
armature to be lengthened without exceeding the flash-over limit 
and simultaneously without increasing the reactance voltage. This 
can only be accomplished, it seems, by a suitable armature winding, 
and the author believes that it is in this direction that important 
developments must be looked for. 

It has been repeatedly proposed to adopt additional segmenta 
connected to suitable points of: the armature coils, and to increase 
thereby the number of bars without increasing at the same time the 
A8 value. The intention is to commutate each coil step by step 
and to obtain a reduction of both the reactance voltage and of the 
voltage per segment (fig. 3). 

However, it will be found that the reactance voltage is by no 
means necesserily reduced, because the self-induction of the con- 
necting wires always adds itself to that of the conductors under- 
going commutation. In practice the connectors will be necessarily 
arranged in holes in the armature iron, and the self-induction of a 
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connecting wire will most likely be far higher than that of a con- 
ductor. There is a simple way for the neutralisation of their self- 
induction. If they are arranged in groups in such a way as to have 
connectors of opposite polarity always in close proximity to each 
other, so that the namber of ampere conductors in every one of 
these groups is always zero, practically no lines of force will then 
be interlinked with any such group. Their self-induction is thus 
eliminated. Fig. 4 will make the arrangement clear. Satisfactory 
running machines of twice the present armature length, and of 
twice the output at present obtainable, appear to be within ithe 
possibilities of this winding. | 


DISCUSSION. 


The discussion was opened by Мв. GERALD STONEY (C. A. Parsons 


*and Co.) who criticised as too high the author's flash-over limit for 


slow-speed machines (60 volts per segment); he considered that the 
safe limit suggested of 40 volte was, on the other hand, too low for 
turbo-generators, as by thickening up the mica insulation of the 
commutator his firm had obtained satisfactory commutation at 
49 volts per segment, and the tendency was to increase this. His 
firm also adopted higher a 8 values than those suggested by the 
author; they had never yet had a flash-over ina modern 2-pole 
machine, and found these no more expensive to construct in large 
sizes than multipolar machines. As to sizes, his firm had Бай 
several 750-kw. and 1,000-Kw. D. o. machines, and were prepared to 
go up to 1,500 xw. capacity if required, but future developments 
rested between the turbine and dynamo makers on the question of 
speeds. He believed the homopolar type of machine to be practically 
useless ја this connection, judging from his firm’s experiments; 
while Dr. Pohl’s winding was sri iuteresting, he thought that 
constructively it presented practical difficulties. 

Mr. E. J. Fox (Willans & Robinson) suggested that the lack of 
satisfactory D.C. generators was hindering turbine development iu 
this country. He advocated carbon brushes as essential to this 
class of machine, and deprecated the tendency to increase speed, 
which, while it cheapened first cost, gave unsatisfactory resulta. 

Mr. Mines WALKER (Westinghouse Co.) emphasised the neces- 
sity of carbon brushes and commutating poles from the user's point 
of view; he considered that 20 volts per segment was nearer the 
safe limit for flash-over, although it meant more expensive design. 
He suggested an alternate winding to that proposed by the author 
with a view to lengthening the armature, with satisfactory resulte. 

Prof. S. P. THoMPsoN remarked that the author had demon- 
strated that sparking even more than heating]affected the output of 
a turbo-generator. The commutating type of turbo-generator was 
only possible with comparatively high voltages, but the homopolar 
machine was exactly the thing for low voltages. He cited a 
machine of this class, made several years ago by Mr. С. E. L. 
Brown, giving 5,000 amperes at 10 volts, and running at 1,200 
R. P. M. He asked whether an arrangement of staggered brushes 
adopted on some Continental machines was effective in stopping 
flashing-over, and suggested the possibility of silver commutators 
to reduce frictional losses. 

Mr. A. C. EBoRALL outlined the features of the well-known 
Brown, Boveri р c. turbo-generator, laying stress on the necessity 
of obtaining sound mechanical construction, especially to prevent 
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deformation of the commutator and loss of balance in the armatare. 
The machine temperature should be even, with no specially hot 
places—a condition obtained with forced ventilation. His firm 
used combination metallic and carbon brushes, the metal collecting 
the current and the carbon having a lubricating effect. He 
believed in the use of a direct-coupled exciter in all cases, and 
pointed out that Messrs. Brown, Boveri bad p.c. units of 1,200 and 
1,500 xw. running. 

Prof. КАРР pointed out that commutating poles would not 
enable a p.c. turbo-generator to meet both tramway and lighting 
conditions; euch a machine would work within limits, but not on 
heavy overloads. Another way of overcoming the commutating 
difficulty was the Parsons compensating windiog, which utilised 
what was really an air pole, and would extend the author’s limits 
by a considerable extent. Am 

Мв. S. EvERSHED (?) pointed out that the frictional coefficients 
of copper and carbon and silver and carbon were almost the same, 
but the silver sulphide tarnish formed was not an insulator. 

Мв. A. G. ELLIS said this paper emphasised the fact that high 
speeds were not desirable for the driving of continuous-current 
machines. The many difficulties referred to in the paper showed that 
the additional devices for which provision must be made tended to 
complicate rather than simplify the construction, and increased the 
cost of manufacture. The turbine speed did not correspond to the 
most economical design consistent with good operating quality for 
a given output. The most economical designs were obtained at 
speeds considerably lower than the steam turbine speeds. In the 
diagram the curve р was a representative curve for the speeds 
corresponding to the most economical designs consistent with good 
quality. This curve was based on the general resulta obtained 
from a large number of preliminary designs. Curve B was repro- 
duced from fig. 2 in the paper, which represented the author's figures 
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A, Parsons turbine; B, Dr. Pohl's curve for maximum output; c, Curtis 
turbine; р, Curve for maximum economy; E, Limit for norinal 
designs (without auxiliary commutating devices). 


CURVES FOR SPEED AND OUTPUT оғ STEAM TURBINES AND 
ConTINUOUS-CUBRENT GENERATORS. 


for the maximum output and speeds. Curve р was considerably 
lower than curve B, which indicated that although designs could be 
carried out for speeds as high as those given by curve B, 
those designs were not the most satisfactory, and did not 
correspond to maximum economy. Curve a was the curve 
for the Parsons turbine speeds and curve c for the 
Curtis turbine. It was interesting to note that the 
author's curve practically coincided with the Curtis turbine speed 
curve. Hence the Curtis turbine would appear to be more suitable 
for continuous-current machines than the Parsons turbine. Curve 
E indicated roughly the limiting speeds for which continuous- 
current machines could be designed with such commutation constants 
that no recourse was needed to auxiliary poles or special commuta- 
ting devices. Beyond the speed indicated by this curve the cost of 
a machine for a given output decreased on account of the increased 
speed, until the speed on curve p was reached. Beyond curve D 
the cost increased on account of the expense of the auxiliary com- 
mutating devices and the excessive labour costs. Although p.c. 
machines were not inherently high-speed machines, yet there was 
a tendency to even higher speeds on account of the increased 
economy of the steam turbine and of the generating set. Forced 
draught ventilation bad led to a much finer degree of sub-division 
of the parts of the machine to enable the air to circulate 
freely throughout the interior, and resulted in more even 
temperature throughout the machine. The thorough ven- 
tilation gave a greater degree of safety from break- 
down of the insulation due to local overheating; and it was 
worth considering whether a higher standard of temperature rise 
might not gradually come to be permissible in such machines on 
this account. Не asked the autbor why the homopolar machines 
required so much as ten times as much steel as an ordinary 
machine. On p. 9 the author stated that The poor utilisation of 
materials is mainly due to the low as (ampere conductors рег 
centimetre) values," but it would be interesting if he would 
explain why these values must necessarily be so low. In con- 
nection with this question of weight, it was of interest to quote a 
paragraph from Noeggerath's paper on Acyclic Dynamos in the 
A. I. E. E. Proceedings.“ Noeggerath said, While the total 
weights of both types are about equal even for moderate turbine 
speeds, the very low copper weight, simple construction — less 
labour and smaller total cost — combined with elimination of the 
commutating problems, should speak favourably for the new type.” 


* Proceedings A.I.E.E., Vol. XXIV., p. 18. 


As regarded the special armature windings on pp. 12 and 13, 
the Punga winding * would reduce the voltage between segments 
to one-half or one-third, according to the multiplicity. m 

Мв. Var. FYNN suggested as regarded the author's special 
winding that the reactanoe voltage would be four times (not twice) 
as great as with an ordinary winding, the voltage between segments 
being halved. He thought the author's connectors would be better 
in the. armature slots than as suggested. 

Dr. R. Pout, in briefly replying, said he considered that multi- 
polar machines were generally better than two-pole machines for 
mechanical reasons; he judged from the discussion that a 40-volt 
eafe limit was a good average. He had never had any trouble with 
commutating-pole machines as regards commutation, and thought 
that the Parsons compensating winding, also the Deri winding of 
Brown, Boveri were expensive, although satisfactory in work, and 
that it was possible to obtain good results in a cheaper way. 


The Silver Voltameter. 


(Abstract of Paper communicated to the Royat SocigTv by R. Т. 
GLAZBBROOK, F. R. S., Norember 21st, 1907.) 


(From the National Physical Laboratory.) 


PART I.—On a Comparison of many Forms of Silver Volta meters. 
By F. E. Smita; and a Determination of the Electro-chemical 
Equivalent of Silver. By Е. E. Вмтн and T. Marger, F. R. S. 


IT has been known for several years that the measurement of elec- 
tric quantity by the deposition of silver is liable to inaccuracies 
which appear to be dependent on the sise and nature of the anode 
and cathode, aud on the electrolyte of the voltameter employed. 
Hence the necessity of an inquiry to ascerfain the possibility of 
specifying a voltameter which is easily reproducible, and in which 
an ampere-second always deposits the same mass of silver. i 

In some very early experiments it was found that the mass of 
the deposit was dependent on the mode of preparation of the silver 
nitrate, but on several crystallisations of the salt constant results 
were obtained. 

Very large voltameters were experimented with. Four of the 
cathode bowls had a capacity of 500 c.c. each, and in general from 
300 to 400 c.c. of electrolyte were employed. The anodes were 
coated with electrically-deposited silver. 

With a Rayleigh form of voltameter containing an electrolyte of 
pure silver nitrate, 52 determinations of the electro-chemical 
equivalent were made, the current being indirectly measured ‘by 
the British Association (Ayrton Jones) ampere balance. The mean 
of the 52 determinations was 1:11827 milligrammes per conlomb, 
and the mean difference was 2:4 parts in 100,000. With a Richards 
form of voltameter, in which the anode liquid was separated from 
the cathode liquid by a porous pot, variable results were at first 
obtained, but this was found to be due to the presence of acid in 
the pots. When the pots were baked in an electric furnace before 
their employment in a voltameter, constant values resulted, and 
the mean of these was 1:11828 milligrammes per coulomb, i.e., 
practically identical with that obtained with the Rayleigh form. 
Richards originally obtained ях difference of 8 parts in 10,000 
between tbe two forms, his form giving the smaller deposit; later 
he found the difference to be 4 parts in 10,000, and recently van 
Dijk has found a difference of half this latter amount. Further 
observations were made with a siphon and other modified forms of 
voltameter, and the same value, 1°11827, was found, pointing to 
little or no irregularity in the large-size Rayleigh form of volta- 
meter. Deposits were made when the voltameter was subject to a 
gaseous pressure of 2:4 cm. of mercury, and were found to be 
identical with those made under a pressure of 1 atmosphere. We 
have thus failed to confirm the observations of Schuster and 
Crossley and of Kahle. At a temperature of 90* C. we found the 
deposits to be very slightly heavier than at 15° C., but the calcu- 
lated temperature coefficient was so small(1 x 10-5) that we 
believe the increase to be due to the action of the filter paper on 
the silver nitrate, as originally suggested by Kable. 

The range in tbe current intensities was from 0'5 ampere to 
8 amperes, and for this range we found no appreciable irre- 
gularity. 

We conclude that the Rayleigh form of voltameter as employed 
by us is reproducible to one or two parts in 100,000, and that the 
electro-chemical equivalent of silver is 1:11827 milligrammes per 
coulomb. 


Part II.— The Chemistry of the Silver Voltameter. By F. E. SurTH, 
A. R. O. Sc., and T. M. Lowry, D. Sc. 


Before a definite value could be assigned to the electrochemical 
equivalent of silver it was necessary to demonstrate the possibility 
of preparing again and again, from silver nitrate of different 
origins, solutions which should give identical weights of silver 
when electrolysed under identical conditions. We prepared silver 
nitrate from electrolytic silver, from much used silver nitrate, and 
from commercial samples of the salt, and satisfied ourselves that 
by taking precautions in re-crystallising, &c., a sufficiently constant 
product could be obtained. Tests on commercial silver nitrate 
were gratifying in so far that with one exception all tbe samples 
(eight in all) examined gave figures agreeing with those obtained 
from the samples which were specially prepared, and we conclade 
that, except in measurements of high precision, the commercial salt 
may be used without purifying. ! 

Attempts to confirm the observations of Novak, Rodger and 
Watson, Kahle, van Dijk and others, on the effect of repeated elec- 
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trolysis of a solution, show that in our voltameters there may be a 


very small increase in the deposit with continued use of a solution, 
but nothing comparable with that obtained by the observers 
mentioned. We also fail to confirm the formation, at the anode, of 
a complex silver salt, giving rise to heavy deposits at tho cathode, 
as suggested by Rodger and Watson and by Richards. 

High values are obtained for tbe electro-chemical equivalent if 
the solution contains oxide, carbonate, chloride, nitrite or 
hyponitrite. Low values are caused by acid. The impurities 
which raise the electro-chemical equivalent appear to be those 
which are insoluble in water but soluble in silver nitrate solutions ; 
they &re, therefore, precipitated from the impoverisbed solution at 
the cathode. 

There may be slight chauges in the electrolyte due to its inter- 
action with filler paper, but the mass of tbe deposit is not seriously 


affected thereby in our size of voltameter in the course of one 


electrolysie. It is inadvisable, however, in measurements of bigh 
precision to use an electrolyte more than once. 

Silver chlorate and silver perchlorate ap to give normal 
deposits, but are more troublesome in use and have no advantage 
over the nitrate. 


LABORATORY TESTS OF HEAT INSU- 
LATORS. 


Mr. Cnas. R. DARLING contributes to Engineering an article on the 
above subject of some interest. Premisiog that ordinary tests are 
cumbersome when made in full-sized pipes heated by steam or by 
electricity, he admits that they may give accurate resulte, but 
at too great a cost. 

Thus, at the National Physical Laboratory, tests of covered steam 
pipes 4 in. and 6 in. in diameter have been made with various 
thicknesses of covering. All this involves a boiler, steam pipes, 
traps and a good deal of labour, and even then the resulte may be 
doubtful without superheating. 

Certain tests have been made in which the electrical method of 
generating heat inside a pipe has been employed. Presumably 
heat is heat, and however it is generated, an equal amount will 
escape through pipe and lagging iu а given time; assuming this to be 


so, the electrical method seems to be the best to employ in a small 


laboratory test. In such tests as had been previously made, heat 
was generated by means of a current of electricity through “Eureka” 
wire resistances inside the pipe, and the heat being regulated to 
some desired steam temperature, the loss was measured by an 
ammeter in circuit, with a voltmeter across the terminals, when 
v ХА X 0057 = B.TH.U. per minute. 

But the author doubts the accuracy of the temperature readings 
in this method, and in his new laboratory test he employs an air- 
tight copper cylinder a about 8 ір. x 6 in. diameter, completely 
covered with the material т, to be tested. 

A 32-c.p. incandescent lamp, without сар, is hung inside, the 
leads passing through a packed gland which is movable to admit 


ARRANGEMENT OF APPARATUS. 


the lamp; v is a voltmeter across the lamp terminals, and 4 an 
ammeter inserted with a rbeostat R in one of the wires from the 
supply main. 

The interior of the cylinder communicates by a tube T of brass 
and glaes tube a and flexible tube F with a cistern of mercury c, and 
the pressure of the imprisoned air is shown by the mercury 
column. As pressure is generated the cup c is raised, so that the 
mercury in G is kept to a fixed point, and the pressure or tempern- 
ture is read by the height of о on the ecale s. The device is simply 
an nir thermometer, and should be fairly reliable for tbe purpose. 
The vessel A is the bulb of the thermometer, which does not read 
hy volume but by pressure, the volume not being allowed to vary 
but. being always kept to its initial value by raising c. 

The initial temperature of the cylinder is found by a thermo- 
meter fixed under the lagging L, and the dryer cup tap p is opened 
to give one atmosphere pressure when the mercury in о stands at 
the zero of the scale. The height to which c must be raised to give 
the proper pressure is calculated. Thur, if a pressure of 146 lb. abs. 


represente 180° C. with the barometer at 765 mm., and the initial 
temperature is 10° C., the height of о must be 454 mm., and the 
flexible pipe F must, therefore, be of considerable length so as to 
allow of this movement. All being ready, the tap at D is closed, 
current is turned on, c is steadily raised so as to keep the proper 
zero reading of mercury in о, and when the desired temperature is 
approached the flow of current is regulated at в until all keeps 
steady for 10 to 15 minutes. This is best done in steps, taking 
readings at each change of 10° C. Readings are best taken on a down 
grade of temperature. The heat lost through the lagging is 
calculated from the electricity expended as follows: 


Volts x amps. X 0°24 = Calories per second, 
Volts x amps. x 0:057 = B.TH.U. per minute. 


The apparatus can be used for any number of tests of different 
materials and different thicknesses. Any good lagging § in. thick 
will permit of tests from 220° C. downwards, or, with thicker 
coverings, upwards. From 130° C., and below, a 16-с.р. lamp will 
be better. 

А moving-coil ammeter is recommended, range 0 to 2 amperes, 
readable to 0:01 ampere, with current at 100 volts, or with a range 
of Oto 1 ampere for 200-volt current. Moving-coil voltmeters 
should read to 0°5 volt. For А.С. work, hot-wire instruments are 
advised. A continuous wire resistance of 0 to 250 ohms will permit 
of all necessary adjustment. 

With this simple apparatus, tests will be made and publisbed 
under various conditions, and for various thicknesses of numerous 
insulating materials. The apparatus seems well calculated for the 
work it is intended to perform. è 


THE PRACTICAL OPERATION OF MERCURY 
VAPOUR RECTIFIERS.’ 


AT the present time there are only two forms of the mercury 
rectifier on the market—that of the Cooper-Hewitt Electric Co. and 
that of the General Electric Co. In principle both are alike, as 
they depend on the action of inductive resistances for the main- 


П. 


4 


йаша ш айа. 


Fra. 1. Fie. 2. 


tenance of the working arc during the periods when the supply 
current curve passes through sero. The shape and arrangement of 
the bulb and the connections are, however, different in the two 
makes. The Cooper-Hewitt Electric Co. (figs. 1 and 2) uses a pear- 
shaped bulb with two iron anodes a’ A" and a starting electrode a, 


of mercury. The current is led in by platinum wires which are 
enlarged at the point of contact with the glass, so as to reduce the 


Josef Polak, ZE. F. Z., July 25th, 1907. 
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risk of breakage through heating. The bulb used by the General - 


Electris Co. (fig. 3) is of a longer form, with a larze cooling 
chamber attached. The two anodes are graphite rods of star 
section placed in separate chambers, and current is led in by 

latinum wires melted into the glass over a considerable length. 

hese platinum wires are of small section—the 30-ampere rectifier, 
for iastance, has two 1-mm. diameter wires to each electrode. The 
leading-in wires for the mercury cathode end in small metal plates, 
which almost flll up the contracted bulb end and so protect the 
junctions against shocks from the mercury during transport. Both 
rectifiers are started by tilting the bulb so as to form a temporary 
mercury short-circuit. Inthe Hewitt arrangement the apparatus 
1s mounted on knife-edges and is automaticily tilted by an 
electro-maynet. The General Electric Co. mount the bulb in a 
brass wire holder fitted with a handle for tilting. 

The capacity of a given bulb as regards electrical output is 
determined by three considerations :— 

1. Tne maximum permissible current with the existing methods 
of construction is limited. With glass bulbs the limit for each 
wire melted into the glass is reached at about 40 amps. For larger 
currents the vessel would have to be of some other material, prefer- 
ably metal. | 

2. The heat developed in the atc must be dissipated with a 
moderate temperature rise, as otherwise it endangers the melting-in 
points, and also raises the vapour pressure and so increases the 


bd 
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voltage drop. Experiment has shown that from ‘05 to ‘1 watt 
can be successfully dissipated per sq.cm. of glass surface. Fig. 2 
gives the dimensions of a 30-amp. rectifier. For loads over 30 
amperes artificial cooling by ait blast or by immersion in oil or 
water becomes necessary. i 

3. The maximum permissible voltage is determined by the 
arrangement of the anodes a’ a”. These are situated in highly 
ionised mercury vapour, and a discharge (of alternating polarity) of 
a few milliamperes may occur. This discharge tends to warm its 
cathode, and, especially if the supply voltage is high, may 
eventually change from a gas discharge into an actual arc, which 
constitutes a short-circuit and destroys the bulb. To prevent this 
occurrence the Cooper-Hewitt Co. place the two anodes in separate 
glass cups with openings on opposite sides (fig. 2), whilst the 
General Electric Co. make the anode recesses very long and 
narrow. Fig. 4 shows a General Electric rectifier for 18,000 volts 
primary and 6,000 volts 4 amperes secondary. Bulbs for as much as 
36,000 primary volts have been constracted for laboratory purposes 
by the General Electric Co. , 

When a battery is available and the connections in fig. 1 (full 
lines) are adopted, x is the positive terminal at starting and a, the 
negative one. The unidirectional current then goes through a, and 
has to be transferred to x. This change is brought about in the 
Cooper-Hewitt lamp by means of the small reactance Ls. The arc 
is first formed with 4, as the cathode, and then the two electrodes 
are temporarily connected, and x becomes the cathode. The 
double connection and disconnection of the terminals usually 
occurs automatically with a single tilting, and the whole starting 
operation is instantaneous. The automatic tilting magnet is con- 


veniently introduced into Ls, and is also arranged to break the 
auxiliary circuit as soon as starting is accomplished. In some 
cases the magnet is arranged to introduce a fcesh restiüer auto- 
matically in case of breakdown, or to vary th: number of rectiüers 
in parallel in accordance wit1 the loa 1 variations. 

If no battery is available, the startiag-up m ist be effected from 
the alterniting eid», and the arrangement adopt 24 by th» Goa»ral 
Electric Co. for this purpose is show in fig. 5 Tae svwit:h в, is 
ріазеі at b, and the arc started by slight tilting. Th» restiflar 
then works on to nz, which is dimension d as a sbarisinz resis; 1 22. 
The load is then thrown on to the dice :t-carran’ circuit by m»viag 
84 to а. 8з ів an automatic miximuam cut-o1it. If only oae 
auxiliary electrode is providel, it is necessary to arraage the. 


^ change-over from the auxiliary to the min eletro is at ап iastaat 


when the former is the anode. To avoid trouble from this cause 
the G.E. Co. provide two auxiliary electrodes on their н.т. 
rectifiers (see fig. 4). 

For the purpose of voltaze rezulation, saci as is necessary for 


battery charging, a variable reictance r4 is providei on the 


primary side. Such a reactance als» aids to the stability of the 
apparat us with variable supply voltage. 

Some interesting ossillograms, taken at Charlotteabarg on а 
30-amp., 110/155 volt General Electric rectifier, are shown in 
figs. 6, 7, 8 and 9. Fig. 6 shows the undisturbed alternatiag-current 
supply; fig. 7 shows the voltage a id current curves of one arc“ 
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fig. 8 sbows the distorted primary voltage and current with the 
rect iß er at work; and fig. 9 shows the unidirectional voltage and 
current curves (working on a non-inductive circuit). The variation 
3. maximum — J, minimum : 

2 5 average is equal to 36. 


The valve action of such a rectifier is found to continue 
unchanged even up to as much as 25,000 cycles per se ond. 

Figs. 10 and 11 show the characteristic curves of the above 
rectifier with the minimum (contacts 1 апі 6) and the maximum 
(contacts 5 and 10) res stance in circuit, respectively; Ei and J, are 
the primary voltage and current, E and Js the secondary voltage 
and current, and 7 is the efficiency. 

It will be seen that with constant supply voltage the seconda ry 
voltage curve has а droop similar to that of а shunt dynamo, so 
that the parallel working of such rectifiers is possible. 

During the fortnight that the above tests lasted the rectifier 
give no trouble, startimg up readily and reaching its steady state 
after a few minutes. The miaimum current at which the rectifier 
would continue to work was 62 amps. with the smallest reactance, 
and 4'4 amps with the largest reactance. 

. The losses in such a rectifier cons'st of iron and copper losses in 
the reactances, and of ohmic loss ia the arc. The latter alone is 


* The appearance of the curves is mialeading, owing to the small 
scale; dividing the cycle into four parts, 21 is zero daring the first 
and third, and positive during the second and fourth, while ¢,,is 
zero during the second and fourth, and negative for the rest of 
the time. 
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strictly a rectifier loss, and, since the voltage drop in the arc is 
practically constant independently of the current, the efficiency of 
the rectifier itself depends only on the average secondary voltage 
employed. The ordinary rectifier, up to 400 primary volts, has a 
drop in the arc of 14 to 20 volts, whilst for the нт. rectifier the 
drop is about 25 volts. 

In conclusion, the author discusses the possible applications of 
these rectifiers. The apparatus compares favourably with a trans- 
former as regards absence cf moving mechanism, space occupied, 
and the small amount of attention required. Its efficiency is high, 
even in the smallest sizes, and ів almost independent of the load. 
When charging cells there is no danger of reversal of current. 
Amongst tbe disadvantages is the use of glass for the bulb material, 
аз this limits the current and the life of the rectifier. It is, how- 
ever, cheap, and improvements in the method of leading-in the 
current are likely to be introduced in course of time. Another 
disadvantage is the puleating nature of the unidirectional current. 
These pulsations cap, however, be damped ovt as much as is 
desired by increasing the inductive resistance 12 (fig. 1). When 
used for driving direct-current motors, r, can be replaced by the 
internal inductance of the motor; a laminated feld magnet will, 
however, be necessary. The question whether a battery suffers 
through being charged by u pulsating current remains to be decided 
by experiment. 

The mercury rectifier is not only suitable for transmitting energy 
at corstant voltage, but has also been used in constant-current 
installations — «e.g. the lighting of 25 to 75 magnetite lamps іп 
series, taking tO to 100 volts each. For this purpose either a 
single н.т. rectifier or a number of т.т. rectifiers in series may be 
used. The latter arrangemert gives a cheaper apparatus, but tbe 
efficiency is lower, cwing to the additional 16 to 20 volts lost in 
each rectifier. 


NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
gents, 322, High Holborn, London, W.C., and. at Liverpool, to whom all 
inquiries should be addressed. : 


24,448 4/06. Improvements іп and relating to the control of electric motors.“ 
BRITISH THomson-Hovuston Co.. Lro. (General Electric Co., U.S.A.) Date 
applied for under Rule 5 of the Patents Rules, 1905, November Ist, 1806.) 
November 25th, 1907. 


26,048. Improvements іп commutating devices for electrical machines.“ 
E. WixDRATH. November 26th. Complete.) 


26,049. ''Improved method of driving motor vehicles by means of electric 
transmission of power.“ SIEMENS SCHUCKERIWERKRE G. m. b. L. (Date 
applied for under Patents Act, 1901, November 27th, 1906, being date of 
application in Germany.) November 26th. (Complete.) 

28.055. Device for separating iron particles from chaff and the like by 
means of magnets." J. HAGMULLER. November 26th. 


26,081. “Electric meter for direct current having a permanent magnet and 
an armature oscillatory in the field thereof." W. MEYERLING. (Date applied 
for under Patents Act, 1901, November 28rd, 1906, being date of application in 
Germany.) November 25th. (Complete.) 

26,084. ‘‘ Electric meter for continuous current provided with a permanent 
magnet and an armature arranged in the field thereof.“ W. MEYERLING. (Date 
applied for under Patents Act, 1901, November 28rd, 1906, being date of appli- 
cation in Germany.) November 25th. (Complete.) 

26.089. Improved current collector for use in electric traction systems.“ 
A. West. November 26th. 


26.108. ''Improvements in electrical advertising devices.“ G. Н. CLARK and 
W. H. WHITTAKER. November 26th. 

96,118. “ Improved electric lamp adaptors." G. WALLACE. November 26th. 

26,130. '' Improvements in electric furnaces.” G. Brewer. (E. R. Taylor, 
United States.) November 26th. (Complete.) 

96,184. “Improvements in rotors of alternating current machines.“ 
SIEMENS Bros. Dynamo Works, Lip. and J. Birrer. November 26th. 
(Complete.) 

26.135. Improvements in enclosed arc electric lamps. 
and T. К. STEANES. November 26th. 


G. W. FARTHIN: 


26,148. ''Improvementa in lifting magnete." A. C. Eastwoop. November 
26th. (Complete.) 
26,144. Improvements in lifting magnets." A. C. Eastwoop. November 


wth. (Complete.) 


26, 147. Improvemente іп 
November 28th. 


26,179. Improvements in the manufacture of hollow metal fllaments for 
incandescent electric lamps." Е. W. Lx TALL.. (A. Lederer, Austria.) 
November 26th. 


26,901. Improvements in heating apparatus. J. A. Moses. November 27th. 

26,207. Improvements in small electro-magnetio machines." F. BURks. 
November 27th. 

26,228. “ Improvements in and relating to controlling gear for electric 
motors.” Crompton & Co., LTD., and C. Cromrron. November 27th. 

26,229. Improvements in and relating to starting and regulating switchgear 
for electric motors." Crompton & Co., LTD., and C. Crompton. November 27th. 
26.251. Improvements in telephone systems." A. A. Monson. (Date 
applied for under Patents Act, 1901, November 27th, 1906, being date of appli- 
cation in United States.) November 27th. (Complete.) 

26,281. Improvements in flexible couplings." Витівн Тномвон- Ноовтох 
Co., Lap. (General Electric Co., Uni Btates.) November 28th. (Complete.) 

26,204. ''Means of supporting filaments in incandescent electric lamps." 
Е. Harrison. November th. 

96,298. *'* ум to register telephone calls automatically and simu’- 
taneously at the subscriber's instrument and at the exchange and the like.“ 
A. HokNkR. November 2th, 

20,918. ''Life.guard for electric tramcars, motor-cars, motor-omnibuses and 
other power-propelled vehicles." Р. Bisset. November 28th. (Complete.) 

26,330. 4* Improvements in or relating to electro-pneumatic tools.“ A. PALMROS, 
G. A. WaGNER and J. L. WAGNER. November 28th. (Complete.) 

20,352. ''Improvements in and connected with brush-holders for electrical 
13&chines." | J. Н. WoorLiscRorr,. November 28th. 

20,874.' “Improvements in electric welding machines.” 
November 22th. (Complete.) 

20, 371. Improvements in conductors and cables for telegraphic, telephonic 
cr other eleatrical transmission.“ Н. HARTNELI. November 29th. 


20,981. “Improvements in electric accumulator sub-stations.". А. M. 
TAYLOR., November 20th. 


electrica] fuse-boxes.“ E. A. WHITNEY. 


M. B. Ryan. 


26,406. Improvements in or relating to speed controlling apparatus for 
electric motors." S8irxEeNs Bros. Dynamo Wonxs, LTD. (Siemens-Schuckert- 
werke G.m.b.H., Germany.) November 29th. (Complete.) 


28.417. Improved method and means for heating by electricity." J. E. 
ROSENTHAL. November 29th. 


26,418. ''Improvementa іп апа rela to the transmission of a series of 
electric impulses along land lines or cables." A. ORLING, T. INKERSOLE and 
E. OLDpENBOURG. November 99th. 


26,490. ‘‘ Method of extinguishing electric arc lamps.“ Beck FLAME Lamp, 
Lp, (Deutsche Beck Bogenlampen G.m.b.H., Germany.) November Bth. 
(Complete.) 

28,435. “Improvements in electrical ignition apparatus for internal com- 
bustion engines." R. BoscH (trading as the firm of Robert Bosch). (Dete 
applied for under Patents Act, 1901, February 7th, 1907, being date of applica- 
tion in Germany.) November th. (Complete.) 

26,346. “ vements in sparking plugs for internal combustion engines. 
R. BoscH (trading as the firm of Robert Bosch). (Date applied for under 


Patents Act, 1901, December 7th, 1906, being date of application in Germany.) 
November 29th. (Complete.) 


26,440. “Improvements in electrical fire alarms especially applicable to fire 
hydrants." S. C. LAMBERT. November 29th. 

26,489.  ''Conduit-threading device." А. Н. DE Vor. 
(Complete.) 


26,530. “ Improved system of radio-telephony." GESELLSCHAFT FUR DRAHT- 
LORE TELEGRAPHIE M.B.H. (Date applied for under Patents Act, 1901, 
8 on 1906, being date of application in Germany.) November 80th. 

mplete. 


26,581. Improved receiver arrangement for wireless telegraphy.” GE8BELL- 
SCHAFT FUR DRAHTLOSE TELEGRAPHIE M.B.H. (Date applied for under Patents 
Act, 1901, December 8rd, 1906, being date of application іп Germany.) November 
80th. (Complete.) 


November 80th. 


PUBLISHED SPECIFICATIONS. 


Тномрвои & Oo., 899, and at Liverpool price, post 
stamps). 


tree, 9d. (in 


t f these Specifications be obtained of М W. Р. 
Copies of any o Mn Woo, o esers, 


1906. 


MULTIPLE HOLDER FOR ELEcTRIC INCANDESCENT Lamps. G. Wallace. 24,361. 
October 81st. 


UNDERGROUND Boxes OR CHAMBERS USED IN CONNECTION WITH UNDERGROUND 
ELECTRICAL CABLES AND FOR OTHER Purposrs. F. J. Chambers. 44,472. 
November 2nd. 


GRAVITY- FRED Авс Lanps. F. Blanckensee, G. McMullen and F. Mosey. 24,950. 
November 6th. 


Rotors rox DyNAwo-ELEcTRIO Масніхкв. British Thomson-Houston Co. and 


W. F. Dawson. 24,968. November tth. 
ELEOTRIC INCANDESCENT Lamps. А. Lederer. 24,978. November 6th. 


кыо DEPOSITION or METALS. S. О. Cowper-Coles. 24,966. Novem- 
ber 6th. 


ELECTRIC TRANSFORMERS. British Thomson-Houston Co. (General Electric 
Co., United States.) 25,204. November 8th. 


ELECTRICALLY- Driven MacHines ron Vacuum Dust EXTRACTING, SAID MACHINES 
BEING APPLICABLE FOR CLEANING CARPETS, HANGINGS, CLOTHES AXD THE LIKE. 
G. F. Higgins and Light Electric Motor Co. 26,112. November 19th. 


ELECTROLYTIC DEPOSITION OF METALS. J. Taylor. 26,144. November 19th. 


MAGNETO-ELECTRIC GENERATORS FOR IGNITION IN INTERNAL COMBUSTION MOTORS- 
Albion Motor Car Co. and T. B. Murray. 27,570. December 4th. 


Вповн GEAR OH DyNAMO-ELECTRIC MACHINES AND Motors. W. R. V. Marshall. 
27,694. December 5th. 


a cc TORN коң Dynamo- ELECTRIC MacHiNES, F. H. Loring. 29,692. Decem- 
т 815%. 


ELECTROLIERS. F. C. Dafforn. 29,757. December 8186. 

TELEGRAPH AND LIKE Posts. F. L. Muirhead. 24,966. November 6th. 

METHOD AND MEANS FOR CIRCULATING AIR Roux D ELECTRIC Motors. T. Johnson. 
25,218. November 8th. 

Track Brakes FOR ELECTRIC TRAMCARS AND THE LIKE. Mountain & Gibson, 
Ltd., and A. Е. Н. Head. 95,557. November 13th. 

TELEPHONE ExcHaANGE BysrkMS. E. E. Clement. 28,091. December 10th. 
(Rights under Patents, &c., Act, 1901, not granted.) | 

ELECTRIC LIGHTING oF Trams. W. R. Preston, C. Roe and С. Н. Roe. 29,493. 
December 24th. | 

MEASURING INSTRUMENTS FOR ELECTRIC STORAGE BATTERIES. H. Brazil and F. 
Гуда]. 29,748. December 318. 


1907. 


SPACE TELEGRAPHY. 8. Cabot. 6,000. March 18th. (Date applied for under 
International Convention, April 4th, 1906.) 


INSULATORS FOR ELECTRIC Сокростовв. Н. H. Lake. (W. G. Clark, United 
States.) 7,651. March 30th. 

OSCILLATORY Crrcuits OF Rabpio-TELEGRAPH SysTEMS. Amalgamated Radio- 
Telegraph Co. (H. Rosenthal, Germany.) 9,028. April 18th. 


SYSTEMS OF ELECTRICAL DISTRIBUTION BY MEANS OF VAPOUR-ELECTRIC APPARATUS. 
Р. Н. Thomas. 10, 126. May ist. (Date applied for under International 
Convention, May Eth, 1906.) 

SINGLE Line INTERCOMMUNICATION TELEPHONE SYsTEMS. I. B. Birnbaum and 
Н. A. White. 10,431. May 4th. 


TROLLEY WHEELS OR COLLECTORS FOR ELECTRICITY. А. А. Schneider. 11,985. 
May lith. 


INDICATING APPARATUS FOR ELECTRIC METERS. A. Baumann. 11,888. May 15th. 
(Date app'ied for under International Convention, May 16th, 1906.) 


DynaMo-ELEcTRIC MACHINES AND Morons. Siemens Bros. Dynamo Works and 
M. Kloss. 12,050. May 24th. 


METHOD or AND APPARATUS FOR FAULT LooaTiox om ELECTRICAL CONDUCTORS, 
H.G.C. Fairweather. (H. M. Friendly, United States.) 18,568. June 12th. 

INSULATION oF ELECTRIC CoNDUCTORS AND CowPOUNDS THEREFOR. W. A. 
Phillips and F. Hutchins. 14,948. June 17th. 


ELECTRO-MAGNETIC APPLIANCES FOR PLaYING PIANOS AND OTHER MUSICAL 
INSTRUMENTS. F.Schubee. 14,687. June 95th. 


Авс Lamps. J. C. Chalmers and W. A. Robertson. 16,027. July 12th. 


HOLDERS ов FITTINGS FOR ELECTRIC INCANDESCENT LAMPS. А. Loebl and British 
Ever-Ready Electrical Co. 17,066. July 25th. 


ELECTRIC CANDLE Lamps. А. Bonnella and G. J. Bonnella. 17,909. July 39th. 
ELECTRIC FcRwAcCES, Н. Pauling. 18,901. August and. 
ELECTRIC ACCUMULATOR AND OTHER CELLS. Н. Leitner. 517. January 8th. 


ELECTRICAL Fvsk-Boxzs. W. T. Henley's Telegraph Works Co. and W. Н. 
Nichols. 2,121. January 28th. 


TROLLEY WHEELS AS USED IN THE TROLLEY Heaps or ELECTRIC TRAMCABS 
WORKED ON THE OVERHEAD TROLLEY System. А. T. Birkby and Е. E. 
Birkby. 3,850. February 16th. 
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The City Lightine ; (Im)Pertinent Questions ; Protection which is altogether irreparable, for Lord Kelvin, 
of Energy from Peat; A Cheltenham Contractor 8 
8 Joint Box: The Non-Technical full of years and laden with many honours, passed 
Tramways Manager; Brakes for Tramcars; Premium peacefully to his rest on Tuesday, at 10.15 p. m., 
Appreaticeship ; Fault Localisation ; ; Circular Ques- | f | 
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New Electrical Devices, Fittings, ‘an Plant illus. E ; : 
Proceedings of Institutions :— | When Lord and Lady Kelvin went north a few 
The Electrical Operation of Textile Factories ... . . 1006 ; TEE ; 
The Predetermination of V з .. 1008 months ago it was their intention to теша to 
The Utilisation of Peet 4. 1008 London at the close of the autumn, but the serious 
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Electrical Pumping Installations (illus) — . 1083 informed us that on all matters not purely 
The deal as dd „ MEETS qi technical he always sought Lady Kelvin's advice, 
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entirely. But alas! it was while detained at 
Largs beside his wife that the doyen of science 
himself canght a chill on November 23rd. A 
fortnight later the news was made public, and the 
daily bulletins, watched for with anxiety, have 
indicated that the end could not be far off. 

When nations’ sovereigns pass away, the very 
circumstances of our constitution involve the cry 
« Le roi est mort vive le roi! "—the mourning of 
loss and the acclaim of successor almost inter- 
mingle. Not so can it be in the case of Lord 
Kelvin, sovereign scientist, benefactor of the 
entire human family, lovable man—for were the 
whole world summoned, no successor could there 
be, as in all that stands for greatness and for 
scientific brilliance he was alone. 

Throughout his long life of 83 years Lord Kelvin 
was engaged in multifarious scientific occupations 
—in research, in invention, in practical achieve- 
ment—and he leaves to all of us an example of 
unparalleled assiduity, nobility, piety and upright- 
ness. Plunged into poverty by the loss of his 
presence—enriched beyond measure by the influence 
and example of so great в career. 

We desire to express our very sincere sympathy 
with Lady Kelvin in her sore distress and bereave- 
ment, and pray that she may be sustained in this 
hour of her great sorrow. 
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A LONDON ELECTRICAL TRADE 


MEETING. 


„Ir is not the honour we want—what we prefer is 
orders." These are not the words of а hustling, 
bustling trader or traveller canght by the fever of modern 
commercialism and tumbling over himself and his rivals in 
a restless and unscrnpulous search for orders for tumbler 
switches or 5,000-Kw. dynamos, nor are they the despairing 
words of one who having sought honours had found 
none. They formed one of many Hotel Cecil remarks of none 
other than our old friend Sir William Preece - homo mul- 
larum literarum—late Engineer-in-Chief of the Post Office, 
Past-President of the Institution of E.E., Civil Engineers, 
and во on, Chairman of the Olympian Electrical Display of 
1905, uttered while machines were grinding out the last 
issue of the ELECTRICAL Review. Their object (one 
would like to think they were gratis dictum) was to impress 
upon a gathering of electrical trade representatives interested 
in the Manchester Electrical Exhibition of 1908, the essen- 
tially business and advertisement character of that under- 
taking. Sir William told of his 54 years’ intimate and direct 
association: with the electrical industries; and remembered a 
very successful Manchester exhibition with which he was 
connected in 1887 —“ there never was a more successful опе 
in this country." But next year's event would be quite 
different in character, * much more like a gigantic bazaar," 
said Sir William. Now at bazaars they generally sell things, 
and the Manchester Chamber of Commerce has decided to 
do all it possibly can to further the object in view, subject 
to certain conditions, the chief being “that the exhibition 
shall not be made into a sale-room for articles to be taken 
away by purchasers.” Between these two statements there 
need be no confusion as to the real nature of the exhibition. 
If it is to attract the engineering exhibitora and power-users, 
it mast not be too much of a bazaar ; if it is to bezuile the 
general public, it must be popularly attractive. No doubt 
the organising authorities will easily be able to work up an 
acceptable exhibition to satisfy all parties. 

The perfect stream and flow of orders following the 
1905 display, is to be repeated at Manchester. In all of this 
Sir William was quite an electrical tradesman in his efforts to 
work up London enthusiasm, but he fell from grace—only 
temporarily, of course— when he immediately assumed 
another role. In his lengthy experience he has learned 
something of the value of advertising. Eyeing the electrical 
trade over the top of his glasses, he seriously said to a body 
of live business men: There are many people still who 
believe in the success of printed and published advertise- 
ment!" As a reader he is delighted to get these adver- 
tisements, because, as a matter of fact, “they fill his 
waste-paper basket nearly every day." Beatus ille qui 
procul negociis! But the spasm of humour soon passed 
off, as there returned the recollection of the value of 
advertisement during 54 years in intimate touch with the 
electrical trade—advertising “is essential to business in its 
way, but there is no advertisement so successful as a well- 
conducted exhibition.” Well, exhibitions are good things 
occasionally, but anyone attempting to make a comparison 
must remember that most firms spend as much upon 
a month’s exhibition at Olympia or in Manchester as they do 
in advertising during a year or two; yet what do we find— 
do they adopt these means as a substitute for advertising 
in the Press? Something was said about the success of the 
motor shows at Olympia; now why are they во successful? 
One very important reason is that they lead the motor manu- 
facturer to scatter additional advertising broadcast in the 
Press in a most liberal fashion throughout the whole run of 
the exhibitions ; our newspapers teem with these advertise- 
ments even have to refuse them | ö 


Bur Manchester is to be made to serve 

апа another purpose besides the very important 
Co-operation, Опе of stimulating business. Sir William 
said that he had had a wide experience in 

touch with Dritish manufacturers in all parts of the world, 
and he regretted that what he found was wanted amongst 


Manufacturers 


. matter that he desired to bring before the trade. 


them more than anything else was “ co-operation and mutual 
assistance.” In some other departments of industry which were 
very successful they found co-operation and mutual assistance 
* rampant." On that blessed word ** Co-operation " we say 
nothing now, for it may mean much or little, and the 
various criticisms that have been passed upon it in our - 
“ Correspondence ” columns are still awaiting answer. But 
that word “rampant — did Sir William really mean it? 
„Wild,“ “unbridled,” © unrestrained,’ **exceeding all 
bounds "— such as rampant ideas," ‘rampant weeds,"— 
these are some dictionary definitions. Some of our corres- 
pondents at least will quite agree that tbe word was 
ill-chosen, if intended in advocacy of co-operation. 

The spirit of co-operation amongst electrical manüfad- 


- turers is to be developed at Manchester, for the exhibition 


is hoped to be the means by which manufacturers, retail 
dealere, and others throughout the whole country, shall 
meet together, leading, perhaps, to the initiation of 
an institute of some sort or other, which shall not be con- 
fined to professional men, as most of the institutes are now, 
but which shall affect questions of trade and of manu- 
facture. It was ** perfectly marvellous,” we were told, how 
co-operation had forced gas, our severest competitor in 
London, to the front. Gas men were “ а body mutually 
helping each other, working for each other, co-operated in 
every way." This was one of Sir William's great reasons for 
urging electrical co-operation at this meeting—call d for the 
election of two rer resentatives to the Exhibition Committee: 
but he was careful not to refer to the recent split in the 
Automobile Unions. | 
Councillor Kaye, of Manchester, is a member of both 
the gas and electricity committees there, and he informed 
us that the recent gas exhibition bad undoubtedly 
done the city gas department good; he we:comed this 


electrical exhibition purely because he thought it would 


make it good for his electricity department. This 
point he emphasised in unmistakable terms three times in 
his short speech— they looked upon the exhibition solely as 
a business enterprise. He eould not just then say more 
than that with regard to their assistance in any shape or 
form. In view of the question of guarantors and the pro- 
bable position of the Manchester Corporation in the matter, 
raised by Mr. H. Bevis, it was as well that this should be 
clearly understood. 

Speeches over, the meeting ballotted for London repre- 
sentatives to the committee, and Mr. J. E. Kingsbury ` 
(Western Electric Со ) and Mr. Grainger (Sunbeam Lamp 
Co.) were appointed, with the understanding that Mr. Bishop 
(of the Edison & Swan Co.) would act should Mr. Kingsbary, 
who was not present, decline the honour. We are now 
informed that Mr. Kingsbury cannot accept office. 

The last paragraph only, relates to the business for which 
the trade were really called together. There was no discordant 
note expressing any view against the holding of the exhibition, 
and we hope that the financial arrangements will develop 
satisfactorily, so that the scheme may soon take practical form 
for circulation among the trade generally. 


— — 


THE meeting was now in for a sur- 
prise. The chairman called upon Dr. 
Glazebrook to say a few words about a 
Had he 
called the trade together by circular, and told them what he 
wished to talk about, we rather fancy he would not have 
required a hall at the Hotel Cecil. However, those who 
were there gave a courteous hearing, but the speeches of 
Dr. Glazebrook and Mr. Cunliffe Owen, of which a report 
appears on another page, failed to elicit the faintest 
applause or to arouse any evident enthusiasm for the 
Franco-British cause. 

Perhaps there may be more response in reply to the 
invitation to the trade to place itself in communication with 
Mr. Northcote in order to ensure an adequate representation 
of electricity in some shape or form. Individual repre- 
sentation is quite out of the question for most firms, for 
reasons which need not be reiterated now. Yet a popular 
electrical representation, the cost of which might be met by 
subscriptions either in money or in kind, is perhaps worthy 
of consideration, in view of the aggressive attitude of gas 
interests. 


Franco- 
British. — 
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THE LONDON ELECTROBUS CO. LTD. 1 


WE recently paid a visit to the garage of this company, in 
Horseferry Road, Westminster, and inspected the arrange- 
ments for handling the batteries, transforming the supply 
current, &c., under the courteous guidance of the engineer, 
Mr. T. Emmerson. Our readers will remember that some 
20 months ago, when the prospectus of the company was 
issued, we found it necessary to criticise adversely the terms 
of that document, and that eventually the company returned 


their subscriptions to those who desired to withdraw. Since 


then the company has freed itself from the encumbrances to 
which we took exception, and has made a courageous effort 
to start afresh on sounder lines, with a degree of success 
upon which we are glad to congratulate the promoters. The 
new financial arrangements were set forth in our * City 
Notes” on November 15th; the present article relates 
mainly to the technical side of the undertaking. 

The company’s omnibuses have now been running for five 
months, and have gained a marked degree of popularity, 
thanks to their smooth and silent running, which, with 
their freedom from evil odours and choking fumes, distin- 
guishes them sharply from the ordinary motor-'bus. The 
appearance of the vehicle is shown in one of the accompanying 
views ; some objection was raised to the peculiar colour of 
the earlier “buses, but this has now been altered, with an 
immense improvement in the smartness of the exterior. 
Each 'bus provides accommodation for 34 passengers, and 
weighs when fully loaded 7 tons, of which the battery 
accounts for about 14 tons. 

Some of the ‘buses are equipped with double-commutator 
motors, driving the differential through a longitudinal shaft, 
which passes between the two halves of the battery ; in the 
later examples this arrangement has been replaced by two 
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THE ELECTROBUS. 


separate motors, driving a divided countershaft, from which 
the rear wheels are driven, Morse chains being used with a 
total speed reduction of about 9 to 1. The controllers are 
on the series-parallel tramway principle. The batteries are 
carried in iron-bound crates, slung beneath the vehicles; 
these are handled in the garage by means of a hydraulic 
lift, shown in two of our views, small trolleys being used to 
receive the crates and transport them to the charging bays. 
Twenty "buses can be dealt with per hour. | 
Two types of accumulators are in use, made respectively 
by the Tudor Accumulator Co., Ltd., and the Gould Storage 
Battery Co., of New York. It is interesting to note that 


the Electrobus Co. owns no batteries at all; they are owned, 


eH. 


è ^ 


charged and maintained entirely by the makers, whose 
agents occupy separate battery rooms in the garage. The 
makers bear the whole responsibility for the upkeep and 
renewal of the batteries, in consideration of a payment of 
2d. per 'bus-mile, the contract lasting for three years. 


-. „э 
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Battery Lirr AND TROLLEY. | 


There are 42 cells in each crate; the Gould type have 
Planté positives and negatives, of 400 a.H. capacity, while 
the Tudor plates are all pasved and have a capacity of 
500 A.H. The charging rate is 40 to 50 amperes, at 
about 110 volte in the case of the Gould cells, while the 
charging voltage of the Tudor cells varies from 110 to 
125 volts. The former have been running over four 
months, and the latter nearly as long ; but 
none of tbe batteries have yet required 
overhauling. А run of 40 miles, represent- 
ing five round trips, can be accomplished 
with a single charge, but usually only 86 
are covered with the Tudor cells, and 28 
with the Gould type. The average rate of 
discharge is 110amperes, the maximum 200 
amperes ; the amount of energy used per 
'bus-mile is about 0°9 unit, at 90 volts. 
The number of batteries required to main- 
tain a complete day service is about 24 
per 'bus. 

Energy for charging the batteries is 
supplied by the Westminster Electric 
Supply Corporation at 1d. per unit, and 
is transformed down from 400 volts to 
the voltage required for charging by two 
E.C.C. motor-generators, one of which 
supplies 500 amperes from each of two 
generators, while the other, with a single 
generator, supplies 300 amperes. The 
energy is paid for by the company, in 
addition to the maintenance and hire 
charge of 2d. per mile. 

The total cost of running amounts to 
about 10d. per 'bus-mile, including allow- 
ance for depreciation, &c., and the receipts 
average over 18. ld. per mile, a value 
which testifies to the popularity of the 
electrically-driven vehicle. 

At present the company has about eight omnibuses in 
Service, running between Victoria. and Liverpool Street 
stations. The drivers, having no repairs to effect, are not 
grimy and greasy, like those of the petrol "buses, and their 
vehicles are under perfect control, both electrical and 
mechanical brakes being provided. The spectacle with which 
Londoners have become so familiar, of a motor-'bus (or 'buses) 
standing crippled and helpless at the roadside and blocking 
the traffic, has no application to the Electrobus, the simplicity 
and reliability of which are far above the standard of the 
petrol vehicle. 
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The garage at Westminster is capable of operating 50 
"buses, which enter at one gate, change batteries, and 
leave by another gate. "Workshops for.ordinary repairs are 
provided on the premises. | | " 

A full record is kept of the performance of each battery, 
record cards being used after the manner recently described 


BATTERY ON LI r. 


in connection with the Electromobile Co. 's vehicles. Between 
July 15th and October 31ſt. 227,957 passengers were carried, 
at an average fare of 1:226d. per passenger, and a mileage of 
about 25, 000 miles was covered. ; 

We hope that the favourable results already secured will 
be maintained, and that the time may come when the noisy 
and noisome motor- buses which at present turn our streets 
into a reeking Inferno will be wholly replaced by speedy, 
silent and comfortable electrical vehicles. 


THE ELECTRICAL INDUSTRY AND NEXT 
YEAR'S EXHIBITIONS. 


I.—MANCHESTER. 


IN our leading pages we refer to what transpired at the 
Hotel Cecil on Thursday last week regarding the Manchester 
Electrical Exhibition. We are now furnished with the 
following list of firms represented at this gathering :— 


Armorduct, Ltd.; Albion Clay Co.; Berry, Skinner & Co.; 
British Prometheus Co. ; Easton Lift Co.; Electromotors; Edison 
and Swan ; Electric Fittings Co.; Electrical Power Storage Co.; 
Falk Stadelmaun & Co.; General Electric Co.; Hart Accumulator 
Co.; Heath, Samuel & Sons; International Electric Co.; Johnson 
and Phillips; Langdon-Davies Motor Co.; Lord, A. B., & Co.; 
Lundberg, A. P., & Sons; Marsh, Sons & Co.; Nalder Bros. and 
Thompson ; Sunbeam Lamp Co.; Sterling Telephone Co. ; Siemens 
Bros. Dynamo Works, Ltd.; Union Cable Co.; Union Electric Co. ; 
and a number of electrical journals. 

Messrs. Kaye and Pearce were present, representing the Man- 
chester Corporation, Messrs. Barratt and McCowen representing the 
Salford Corporation, Messrs. Hustler and Roles representing the 
Bradford Corporation, Dr. R. T. Glazebrook representing the 
Institution of Electrical Engineers, and Mr. E. Cunliffe-Owen 
representing the Committee of London Supply Companies. 


The constitution of the General Committee of the 
Exhibition now stands as follows :— 


Representing Corporations Donating to the Funds, 


Councillor Kaye, J. P., deputy chairman, Manchetter Corporation 
Electricity Committee. | 
Councillor Barrett, chairman, Salford Corporation Electricity 


Committee. 

Mr. Arthur A. Day, chief engineer, Bolton Corporation Elec- 
tricity Department. 

Mr. T. Roles, chief engineer, Corporation Electricity Works, 
Bradford. 

A further nomination bas yet to be made on this section of the 
Committee. 


Representing Supply Companics Donating to the Funds. 
Mr. C. D. Taite, chief engineer, Lancashire Power Co. 


The following gentlemen were elected at last week's meeting 
representing general exhibitors:— | 


Nominated by the Electrical Manufacturers’ Association. 


Mr. H. Berry (Berry & Skinner) Mr. Н. Nalder (Nalder Bros. 
and Thompson), Mr. H. Oppenheimer (International Electric Co.). 


Nominated by the Meeting. 


Mr. G. J. Grainger (Sunbeam Lamp Co.) and Mr. J. E. Kingsbury 
(Western Electric Co.), providing that he would serve. Mr. Kings- 
has since intimated that he cannot accept office, and Mr. Bishop, 
of the Edison & Swan Co. (next in order in the ballot), is accord- 
ingly elected. 


I].—F ranco-BRITISH. 


As we state elsewhere, advantage was taken of this 
meeting of some members of the electrical trade for 
bringing further before their notice the matter of the 
exhibition at Shepherd's Bush. Dr. Glazebrook, who was 
chief advocate, and opened out the subject, said that he was 
aware that there was very considerable difficulty in asking 
them to take a share in two exhibitions somewhat near 
together in time, and he would hardly have ventured to do so, 
except for the fact that he did not think that there was 
anything antagonistic at all in the two; both aimed at 
exactly the same object—the furtherance of the electrical 
industry, and possibly a great deal might be done in London, 
astin Manchester, for that object. 


The Shepherd's Bush Exhibition had very distinguished support, 
and very serious efforts were being made to make it truly repre- 
sentative both of English and French industries. There was a 
Committee managing the Engineering Section, which, he thought, 
was representative of British engineering, and the members of that 
Committee were most of them members of the councils of the 
various engineering societies. He was invited to represent the 
Institution of Electrical Engineers as being for the time being 
their president, and he was also requested to ask a number of 
gentlemen connected with London engincering to serve on the 
Committee of Management of the electrical portion of the 
Engineering Section. The speaker then named some of the 
members of the Committee, of which a list appears below. 

The Shepherd's Bush Exhibition had not been organised for any 
private benefit. The funds were all guaranteed, and if there were 
any profits over they would be put towards establishing a fand to 
make exhibitions of that kind more easily possible in the future. 
The promises of support received from France had been very large 
indeed. One-half the available space had been taken by a very 
strong committee for organising exhibitors. It woula not be tothe 
interests of English electrical engineering trade if it were found that 
the French exhibitors were much more prominent thau those from 
our own country. It was also true, he believed, that the gas 
industry were to be represented on a very large scale. There was 
to be a collective gas exhibit to illustrate as fully as possible what 
could be done by them in lighting, heating, cooking, and so on. 
One suggestion which he wished io put before them was that it 
might be possible to organise a somewhat similar collective 
exhibition of the electrical engineering industry. He thought 
there was good reason to suppose that if that were done the supply 
companies would be ready to come forward with sabstantial sup- 
port. Mr. Cunliffe Owen, who was present, would be better able 
than he was to say what was possible in those ways. If the trade 
were willing to come forward and organise any kiad of Joint exbibi- 
tion showing what the electrical industry could do, and was doing, 
then the support would be found to be forthcoming from the supply 
companies and others. He thought they would find that there 
would be ample opportunities for obtaining ordera. The exhibi- 
tion had been taken up very waraly by a large number of British 
Colonies, and representatives looking out for trade purposes would 
be over in great numbers. From them, he understood, considerable 
extensions of trade were possible. They wanted to make the 
electrical side of the exhibition worthy of British industry апа 
enterprise. i 

Мв. CUNLIFFE OWEN, speaking on behalf of the electrical supply 
industry, said that they felt that if the gas companies were going 
to have a big collective exhibit something ought to be done to 
counteract their show. Sir Wm. Preece had said that their great 
rival was gas, which had facilities for co-operation wbicb, at the 
present time, the electrical trade did not seem to be quite so much 
up in. He hoped tbat advantage would be taken of the Franco- 
British Exhibition to show that the electrical trade could co-operate 
just as well as gas when their common interests were threatened. 
He thought it was important that they should not be behind-hand 
iu showing the great advantages of electricity. With a bad cause 
the gas companies had done wonders by co-operation. If they did 
so well with a bad article, what could not electricity do? As supply 
companies, they could not show anything but “juice.” Although 
he had no definite mandate from the supply companies that they 
would make any contribution, he could not help thinking that if 
they had some idea from the trade tbat they really meant to go 
seriously into the matter and give a good practical demonstration 
of electricity, the assistance of the supply companies would be forth- 
coming. He could not make any promises, because he had no 
definite assurance on that head. He asked for some definite expres- 
sion of opinion from the trade. For a six months' exhibition the 
expenses were very great, but with a little organisation and 


e a a mW REZ POTS оуу ыс üU U — —...᷑ ᷑ f..ꝛx.ñ осал жс сы TS ыы ST EE TOT IT TIT EIT 


Vol. 61. No. 1,569, DECEMBER 20, 1997] THE ELECTRICAL REVIEW. 


1001 


co-operation, a good many of those expenses might be materially 
reduced. 

The Chairman asked those in the meeting to communicate with 
Mr. Northcote on the matter. 

A А vote of thanks to Sir William Preece for presiding was passed 
unanimously. 


The following is a list of the Committee appointed by 
the Institution of Electrical Engineers :— | 


Charman: Dr. R. T. Glazebrook, F. R. S. 


Col. R. E. Crompton, C.B. Mr. H. Hirst, M.I.E.E. 
Mr. Philip Dawson, M. I. E. E. Mr. W. M. Mordey, M. I. E. 
Sir John Gavey, C. B. Mr. W. Н. Patchell, M. I. E. E. 
Mr. F. Gill, M. I. E. E. Sir Wm. Preece, K. C. B., F. R. S. 
Mr. R. Kaye Gray, M. I. E. E. Mr. A. Siemens, M. I. E. E. 
Мг. R. Hammond, M. I. E. E. Mr, C. Sparkes, M. I. E. E. 
Mr. Killingworth Hedges, M. I. E. E. 

Mr. 5. W. Baynes, Associated Municipal Engineers of Greater 
London. 

Mr. Cunliffe-Owen, Conference of the London Supply Companies. 

Mr. W. R. Rawlings, Electrical Contractors’ Association. 

Mr. H. Talbot, Incorporated Municipal Electrical Association. 


Organising Manager : C. S. Northcote, M. I. E. E. 
Secretary : G. C. Lloyd. 


Since the date of the meeting, Mr. Northcote has addressed 
the following communication to us :— 


" Referring to the remarks made by Dr. R. T. Glazebrook and 
Mr. Cunliffe-Owen at the meeting of the electrical trade at the 
Hotel Cecil, I should be glad if you, in noting same in your 
next issue, would put on record clearly the fact, that as organising 
manager of the Committee responsible to the electrical section of 
the above Exhibition, I am desirous of obtaining support from 
electrical manufacturers interested in special or proprietory articles 
daily required by the public, in connection with the electrical 
installations. Toe possibilities of making a striking advertisement 
in conjunction with electric supply undertakings of London in а 
collective exhibition or demonstration of electricity, is one which 
will doubtless appeal to many, and although my Committee are 
fally aware that an undertaking of this description cannot be looked 
upon as an ordinary exhibition, yet it certainly affords a direct 
means of bringing the maker's or supplier's names of special 
apparatus, before the public. І am assured by several of the supply 
companies’ officials that if 1 can,make an application to them for 
support from a representative number of electrical manufacturing 
firms, the same will be forthcoming, and then arrangements сап be 
made whereby the cost to each exhibitor or advertiser will be by no 
means excessive." 


———ÓÓÓÓÓÓ—ÓÓÓÓ——ÓÓÓÓÓÓÓÓÓ—MEm 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
bished unless we have the writer's name and address in our possession. 


The City Lighting. 


In your issue of December 6th, Mr. Haydn Harrison 
publishes a set of curves purporting to represent the 
* direct " illumination for three City streets; that is to say, 
the illumination on a surface held perpendicular to the rays 
of light. With the curves themselves we are not concerned, 
beyond pointing out that **direct illumination " is, in nine 
cases out of ten, a quite meaningless expression. What, for 
example, would Mr. Harrison wish to convey by the “ direct 
illumination" in such a street as Whitehall? 

He goes on to remark, “ I arranged that tests should be 
made simultaneously with a horizontal screen photometer of 
Everett, Edgcumbe & Co.'s latest pattern," and says further, 
that the “results obtained with this instrument 
diverged considerably from the actual results obtained by 
measuring the candle-power, distance and the angle of 
incidence." | 

What Mr. Harrison means by our “horizontal screen 
photometer,” we are at a loss to understand, as we do 
not make such an instrument. Presumably, the instru- 
ment alluded to is the “ Universal” photometer designed 
by Mr. A. P. Trotter, of the Board of Trade, and so 
called because, unlike others, it has a screen which can 
be set at any angle. We notice further that with com- 
mendable modesty Mr. Harrison refrains from mentioning 
that the inventor of the photometer which he compares so 
favourably with ours, is himself. We do not feel, however, 


that any such modesty need prevent us from going a little 
more fully into the technical points raised. 
As far as we can see, Mr. Harrison’s indictment amounts 


‘to either that the horizontal illumination as measured direct 


on the Trotter photometer did not agree with that calculated 
from readings obtained on his own 45° screen instrument, 


-and that, since his own results must be right, ours must be 


wrong. This proposition seems hardly to admit of dis- 
cussion, it is almost axiomatic in its simplicity. 

The second alternative would appear to be that Mr. 
Harrison is surprised to find that the measured horizontal 
illumination does not agree with that calculated from the 
candle-power, and the cosine of the angle of incidence. We 
are glad Mr. Harrison has raised this question, because it 
emphasises what we have so long maintained, viz., that if 
the horizontal illumination is required, it must be measured 
and not calculated. 

It is all very well to apply the cosine law to measurements 
made in & photometer room at short range and with well 
blackened walls; but in a street the conditions are utterly 
different, and it is quite incorrect to assume that all the light 
reaching the photometer screen emanates from a given point 
or even reaches it from a given direction. 

It is just for this reason that we are of opinion 
that Mr. Harrison’s photometer is unsatisfactory. А 
correction, involving the cosine law, has to be applied 
to each reading. Mr. Harrison might as well expect 
that, if he laid a copy of the ELECTRICAL REVIEW on the 
ground in the middle of, say, Piccadilly Circus, and held 
his umbrella in front of each lamp in turn, or even put an 
opaque screen in front of all the lamps simultaneously, that 
your valuable journal will cease to be illuminated. 

There is no reason, when recording the result of street 
measurements, why each observer should not please himself 
as to whether the illumination be direct or “ vertical," or 
at any other angle (although, since the horizontal is the only 
surface which can receive light from all the lamps at once, it 
is becoming the recognised standard). What we do main- 
tain, however, is that, whatever the surface selected, the 
illumination reaching it must be measured and not 
calculated. 

We may add, since Mr. Harrison has so strongly 
emphasised this point, that our experience, extending over 
some years, with the 45° screen recommended by him was 
not sufficiently satisfactory to lead us to take up that 
gentleman's present instrument when he very kindly offered 
it to us. We felt that some more universal arrangement was 
necessary, and decided to adopt Mr. Trotter’s design in 
preference. In this instrument, as may be remembered, 
from the description which appeared in your issue of May 
24th, 1907, p. 836, the screen can be set at any desired 
angle with the horizontal, so that both illumination and 
candle-power measurements can be made direct without the 
necessity for calculations or assumptions of any kind. 

Mr. Harrison again raises the question of the supposed 
difficulty of making street measurements with any other 
form of photometer than the Flicker, owing to colour differ- 


ences. This matter has been so often dealt with that we will 


now content ourselves with saying that, after using the 
Flicker photometer for street work for several years, we 
deliberately abandoned it in favour of the inclined screen 
pattern, and a remark of Mr. Harrison's, in his article, 
goes far, we think, to show that we were amply 
justified in taking this step. He says: The results 
obtained in Farringdon Street are not plotted, as, owing to 
the low illumination, comparatively few measurements could 
be made." 
Everett, Edgcumbe & Co., Ltd. 


KENELM EDGCUMBÐ, Director. 


London, S.W., December 10th, 1907. 


As Mr. Edgcumbe has. been good enough to tend me а 
сору of his lengthy effasion dated December 10th, I con- 
clude that he anticipates a reply, but as the matter from a 
technical standpoint has already been dealt with elsewhere, 
I only propose to call attention to one of the mis-statements 
contained in his letter, for the reason that it involves 
Messrs. Elliott Bros., who are manufacturing the Flicker 
photometer under my patent. Itis quite true that I offered 
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the instrument to Mr. Edgcumbe's firm, for the simple 
reason that since 1902 they have manufactured and sold 
photometers to my design, including a horizontal screen 
type, but they were unable to accept my terms. I was, 
therefore, glad to be able to transfer the option to Messrs. 
Elliott Bros., whose reputation as instrument makers is 
second to none. This firm agreed to my terms, and have 
since manufactured and sold the instrument in considerable 
numbers. 

In my opinion it is regrettable that Mr. Edgcumbe's 
habit of using © Correspondence " columns for advertising 
purposes has neceesitated my writing this letter in order to 
put the true case before your readers, but perhaps this 
opinion is only the result of my modesty, which Mr. Edg- 
cumbe so much commends. 


Haydn Harrison. 
London, S.W., December 16th, 1907. 


We note from the above letter that Mr. Harrison evades 
all the technical questions that we raised in ours of December 
10th, and merely accuses us of misstatements. Mr. Harrison’s 
survey of events is perfectly correct as far as we can re- 
member—the curious thing is that it is precisely what we 
said in our letter, only expressed a little more bluntly than 
we felt justified in doing. 

In fact, Mr. Harrison’s letter reminds one of the well- 
known legal formula :—“ No case—abuse plaintiff's counsel.” 


Everett, Edgcumbe & Co., Ltd. 


KENELM EpcoumBE, Director. 
London, S. W., December 16th, 1907. 


[The practice of forwarding to one’s opponent, copies of 
letters intended for publication is certainly courteous, but 
is also somewhat inconvenient, as may be gathered from the 
correspondence on this subject. We suggest that on а 
future occasion the parties to the controversy might with 
advantage go a little further and settle the matter “ out of 
Court," communicating to us the result for publication.— 
Eps. E. R.] 


(Im) Pertinent Questions. 


Von electrical engineers 

Have you noticed that other people do not work for glory 
but earn a living in their business or profession? Do you? 

Have you noticed that if. you buy, say, Xmas cards, you 
have to pay the price asked, and do not get a swarm round 
you offering to reduce their price to any figure to secure the 
order? Why not follow suit ? 

Have you any business other than giving вргаќв to catch 
mackerel ? Do you ever catch the latter ? 

Have you noticed that, in many cases, no matter what price 
you quote your price is high? Funny, isn’t it? 

Have you noticed that, in many cases, no matter what price 
you quote you lose the order ? Funny, isn’t it ? 

Have you noticed how little money there is in your 
business, or whatever you call it, and what long credit people 
take ? Dare you complain ? 

Have you noticed how very few really financially soun 
firms there are in your line ? 

Have you enjoyed yourselves this year, or has the question 
of profit and loss or the likely length of yonr present job 
worried you during the year ? 

Finally, is yours a business, profession, recreation, or a 
what ? 

Yours in simplicity, 

Y,xz? 


Production of Energy from Peat. 


Referring to your comments on Mr. Tomlinson's paper in 
your issue of the 6th inst., will you allow me to submit a 
few points not dealt with in Mr. Tomlinson's paper, which, 
perhaps, may incline you to take a more favourable view of 
the prospects of the undertaking than your article conveys. 

As one of the pioneers of the Lancashire, the Yorkshire 
and several electric power schemes, I have been led by 
experience to the conclusion that a busy industrial area is 
not always the best for the commencement of an under- 


taking of this nature, the ground being already occupied by 
manufacturers who are not prepared to scrap their 
existing plant until it is worn out, or nearly so. We have, 
therefore, to wait for the passing away of the old order of 
things before we can bring in the new, to any great extent. 
This accounts for the lean years that you refer to, that have 
had to be faced by some power companies in busy districts. 
The case is entirely different in a new and unoccupied area, 
not too far from the main centres of industry, where good 
traffic facilities exist and where cheap land can be obtained. 
There, every manufacturer who comes is an intending 
customer of the power company. We have seen proof of 
this at Niagara, where the power was so rapidly taken up 
by new works in the vicinity of the generating station, that 
it was the more distant places that had to wait until the 
new demands rising up on the spot were, to some extent, 
satisfied. Already we have had inquiries ав to power for 
chemical works, for calcium-carbide works (good lime being 
obtainable in the near vicinity and carbon from the peat), 
for power for works for extracting alcohol from peat, and for 
inter-urban tramways. I am satisfied that we shall have 
the power taken up as fast as we can put down the plant, 
and that it is not the company that would have to wait for 
customers, but rather the other way. 

As regards the more distant places, it is only about 
25 English miles from our scheduled station site, along the 
Grand Canal to the centre of Dublin, or very little farther 
than from Niagara to Buffalo. Dublin can, therefore, be 
reached by overhead mains carried on poles along the towing 
path the whole way. This cannot be characterised as a 
formidable and costly job. Moreover, it would not be 
necessary, a8 with underground insulated cables, to provide 
capacity in advance for an estimated future demand, which 
might or might not be reached, thus burying capital in the 
ground and increasing maintenance charges long before the 
former can be utilised. Bare wires of sufficient capacity for the 
time-being demand, with a reasonable margin, can be carried 
along the line of poles and added to from time to time, as 
required, to meet increasing demands, thereby keeping the 
capital expenditure always in just proportion to the demand. 
The heavy burdens imposed on the earlier companies, by 
insistance on the use of underground cables only, have been 
removed in the more recent Acts, so the experience of those 
companies to which you refer, in this respect does not apply 
to new companies under present regulations. 

Neither has the example of the South Staffordshire Mond 
Gas Co. any bearing upon our case, as that company distri- 
bated gas in pipes under pressure, which we have no intention 
of doing, as we only propose to use the peat gas for generating 
electricity for distribution. 

The previous attempts to utilise Irish peat proved com- 
mercially unsuccessful because they were all in the direction 
of making artificial fuel, involving costly manufacturing and 


. drying processes. Drying the peat meant squeezing out and 


throwing away valuable properties in the water extracted 
from the peat, which had been soaking in it. We dispense 
with all those costly processes, and turn the raw peat, with 
about 50 per cent. of moisture in it, direct into the gas producer. 
The water, saturated with the properties drawn from the 
peat, is vaporised and passes off with the gas, and is after- 
wards condensed in the washing of the gas. The tar 
and its various products can then be extracted, so that it 
actually becomes more profitable to handle peat containing 
50 per cent. of water than absolutely dry peat. "This makes 
all the difference. 

I need say no more, as Mr. Tomlinson's paper goes fully 
in all details of figures, &c. 


Whitkirk, near Leeds, 
December 13th, 1907. 


J. Sturgeon, M.Inst.C.E. 


Mr. Tomlinson, in his paper reported on page 953 of the 
ELECTRICAL REVIEW, fears that the foreigner may exploit 
Irish peat, which he calls a great national asset. 

It is quite correct that a peat-gas plant with by-product 
recovery is the most promising way of utilising peat ; but as 
the air-dried peat as delivered to the producer has only about 
one-third the heat value of slack coal, the whole commercial 
problem is to get the peat delivered in this condition at not 
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over one-third of the price per ton of coal at the same | 


lace. 

In Italy, where coal is very dear, labour very cheap, and 
where the climate permits of sun-drying the peat, without 
any capital charges, a peat-gas plant supplying electricity to 
local factories is feasible enough on a small scale. In the 
dry climate of America, something may also be practicable 
in this line; but in Ireland the problem is contingent on 
artificial drying involving heavy capital charges, which would 
alone render the use of this very bulky, low-value fuel, 
impracticable. 

Mr. Tomlinson's theoretical calculations are that 60 per 
cent. of the heat value of the peat fuel as fed to the producer 
is available for the artificial drying of pressed peat ; but this 
theory is quite mistaken. It assumes that a given number 
of heat units in the cooling water and exhaust gases from a 
producer gas-engine, have the same drying value as an equal 
number of heat units in the gases of direct combustion in a 
dryer furnace. He ignores the fact that the temperature 
of the cooling water is only about 120°, and therefore 
utterly useless for drying purposes; also that the waste gases 
are the product of an incomplete combustion, and therefore 
of trifling drying value. It is exceedingly doubtful if these 
exhaust gases would remove even 10 per cent. of the moisture 
involved in drying pressed peat with 70 per cent. moisture 
down to 45 per cent., as required for the producer. The 
only way to get this drying effect is to burn about half of 
the dried product in the dryer furnace. 

Mr. Tomlinson shows that a ton of water-free peat can 
produce 480 B. H. P.-hours, provided sun-dried 40 per cent. 
peat is delivered to the gas producer ; if, therefore, artificial 
drying and power for getting and pressing the peat must 
also be provided for, then 10 tons wet peat in situ, or a ton 
of water-free peat, would not give more than, say, 200 B.H.P.- 
hours, and this trifling result could never justify any appre- 
ciable capital expenditure, even if the sale of by-products 
would cover the working costs. 


London, E. C., December 13th, 1907. 


Charles Erith. 


A Cheltenham Contractor Annojed. 


The writer would be glad of answers to the following 
questions :— | 

1. Is it possible for the Cheltenham Corporation to hire 
flame arc lamps, supply carbons, and carbon them for £1 10s. 
each lamp, and make it pay? This price includes all 
breakages, &c. 

2. They having no powers to do this, where does the 
money come from to pay for the lamps ? 

3. What power has the borough electrician to stipulate 
conditions of wiring for these arc lamps ? 

4. It is surely getting unbearable that these men should 
use their position to aggravate the contractor at every turn. 
Cannot something be done to defend the man who does the 
grinding ? 

5. Are contractors going to allow this state of things to 


continue ? 
Anxlous. 


[Our correspondent’s letter is somewhat obscure. We 
presume that the Corporation is letting lamps for the 
Christmas season on the terms named.—Eps. E. R.] 


Looping-in v. Joint Box. 


In your issue of the 6th inst. Mr. Girdlestone submits a 
system of wiring to save the unnecessary waste of wire by the 
present system of looping-in. 

It is quite true that, in some cases, the looping-in system 
does run away with a lot of the profit, particularly on small 
installations. 

Some three or four years ago I had charge of the lighting 
of the Young Women's Christian Association, Long Street, 
Cape Town, and the work (about 150 lights) was carried 
ont on this system; the line wires were run in g-in. Simplex 
tybe on the walls in the passages, and outside each room 
we placed а box; the (mains) line wires were sweated into 
the Simplex Co.'s cable sockets resting on porcelain 
nteriors (type E, Veritys’ list), and the branches were run 


from each box into the rooms. All the fittings were 
connected with 3-plate ceiling roses or type G porcelain 
interors, screwed to the blocks behind the ceiling plates. 

Another large installation, which I carried ont on this 
principle, is Messrs. Stuttaford'a, Adderley Street, Cape Town, 
of over 700 lights. | 
. Instead of Simplex we used screwed insulated conduit with 
round cast-iron boxes of about 4 in. diameter and mounted 
ceiling roses on the lids at every lighting point (3-plate 
where necessary) ; this was all surface work. 

In this instance we saved a lot of wire, and as the con- 
sulting engineer had specified: that boxes were to be used 
at every light, the extra expense incurred in this respect was 
nil, and the only extra was a few 3-plate roses. 

In the former installation I don’t think the joint-box 
system was of any advantage, for what we saved in wire was 
expended on porcelain interiors, terminals, &c., but in the 
latter there was, without doubt, a great saving of both wire 
and labour. 

In Mr. Girdlestone's diagram, I notice he uses 1 in. tubing 
for four 3/20 wires; why, I cannot understand. I have 
always been able to get four $/20’s into $-in. tubing with- 
out any trouble. 

In conclusion, I consider there is а lot to be said for both 
systems, and I don't think one deserves more praise than the 


other. : 


L. Brooke Allis. 
Elland, December 14th, 1907. 


We have read with considerable interest Mr. J. V. Girdle- 
stone’s letter on “ Looping-in v. Joint-Box," in your issue 
of the 6th inst., and can fully endorse his remarks on the 
extravagance and waste of wire involved in employing the 
looping-in system. It is largely with & view to obviating 
this waste, in addition to effecting other economies, that we 
have placed on the market a joint-box for use with twin 
lead-covered wires. To any of your readers who are suffi- 
ciently interested in the subject to communicate with us, we 
shall be pleased to furnish full particulars. 


The Accessories Manufacturing Co., Ltd., 
RaupeH BALL, Director. 


London, W., December 16th, 1907. 


The Non-Technical Tramways Manager. 


Your leading article on “ Electricity Supply v. Tram- 
ways in the current issue, is a very important and timely 
one, and in the writer’s opinion it is opportune at the present 
moment to consider some of the claims made by non- 
technical tramway managers. | 

Statistics prove that the majority of municipally-owned 
tramway undertakings are satisfactory paying concerns, to 
the advantage of the ratepayers. Whether fares are com- 
paratively high or low, the general public invariably appre- 
ciate the service and ride on the cars. 

The commercial or technical ability of the respective 
manager will not affect the returns or revenue of any tram- 
way, and the manager's function is to carefully watch the 
ratio of working expenses to revenue. 

In the event of a large sum being handed over toithe relief 
of the rates, the manager often claims credit for this laudable 
attainment, but it is well known that in all large cities, 
revenue per car-mile cannot fail—under any management— 
to show satisfactory returns: 

As you truly point out in your leader, there is 
undoubtedly a disposition on the part of tramway managers 
to claim for themselves larger powers,” but does their 
training justify their ambition in this respect ? 

We have a recent instance where the cute Yorkshire 
councillors recognised that the manager of a tramways under- 
taking must be a trained engineer, and happily their opinion 
has been voiced and acted upon in other towns and cities. 

It would be interesting to investigate the early training 
and general qualifications of, say, the members of the Brakes 
Sub-Committee of the Municipal Tramways Association 
who are now drawing up a report on this very important 
matter. Could any one of them give you, say, the co- 
efficient of friction of similar and dissimilar metals under 
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certain pressures? and are there any trained technical 
engineers amongst the members who are conversant with all 
the technical details appertaining to brakes ? 

The names of the respective gentlemen do not (and could 
not) appear on the membere’ list of any of our technical 
institutions, and in the writer's opinion it is regrettable that 
such is the case, for how can purely technical matters be 
properly reported upon by what bave been aptly termed in 
one of your contemporaries “ glorified traffic managers ?” 

Surely it is high time that ratepayers and Councillors 
were taught that engineers can always make commercial 
men, but purelv commercial men can never be engineers. 

The title “General Manager“ has developed since the 
days of horse traction, and it will be observed that every 
manager of a tramway now styles himself general manager ; 
the writer sympathised with a general a short time 
since, when he was informed that the power station, car-sheds 
and cables and overhead line in this particular city were 
under the charge of the electrical engineer of the Lighting 
Department. What a shame ! 

Mr. Dalrymple’s policy is a sound one if the general 
managership is held by a duly qualified engineer, and it 
js to be hoped that tbe arrangement recently adopted at 
Heth will be a guide to the Combined Committee at 

CEMS. 


Survival of the Fittest. 
December 16th, 1907. | | 


Brakes for Tramcars. 


With regard to Mr. Leslie A. Thain’s idea for a slipper brake 
in your last issue, I am afaid that as shown in the sketch, 
there would be a decided tendency for the slipper to catch in 
the points and get carried away, and also if applied as shown, 
it is probable that at any point where the tongue was not 
perfect, one slipper would take one road and the other slipper 
the other road. J have experimented with a slipper of T 
section, both the ends turned up like a skate, and found that 
with the T a tight fit in the groove, the car would stop so 
suddenly that there is a probability of the brake gear being 
carried away, and with the T an easy fit in the groove the 
braking power was not sufficient to stop the car on a gradient 
with the ordinary'pressure on the slipper gear, but it was a 
fine rail groove cleaner. Possibly with a means of applying 
sufficient pressure it would have been a success. 


A. J. Howard. 
December 14th, 1907. 


Premium Apprenticeship. 


In further reference to the subject of “ Premium 
Apprenticeship," may I make a few remarks in favour of 
^a few" of those amongst them who, in my opinion, 
deserve at least a situation of £1 a week, which they cannot 
now obtain owing to the fact that such employment is already 
filled by more pupils. 

The time is coming when pupils may not be found, as, 
for instance: A Corporation paid nearly £10 in searching 
the country for one such man ; after some six months the 
genius came to light with £25 (divided equally between the 
Corporation and another— gentleman, showing a clear gain 
to the former of £2 108. !—to the latter £12 10s. ! 

During the period of vacancy the plant was run without 
a switchman very often through the evening loads, whilst 
scores of.former pupils in all parts of the country would 
gladly have stepped in for £1 or even 10s. a week. 

Now, Sir, is it not possible that the Board of Trade limits 
of pressure were exceeded, at least once—possibly for long 
periods ; shall we say simply defective supply over the 
whole area, and consequently one of the causes of the 
“ disgraceful pass indicated in A Gentle Reminder." 

Yes, much of the “ disgrace ” could be traced to the pre- 
mium system, and sometimes to the premium man—not his 
fault, but that of some other “ gentleman." 

Parenta wishing to launch their sons into municipal 
electrical management would do well to advertise for vacancy 
in pupilage in two cases, one offering, say, £50 a year 
premium, the other, no premium and no pay. ‘Then the 
proportion of offera in tbe two clusses will be proportional 
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to the UN-attractiveness of the proposition. After all, it 
ів the “cash” which lies at the root of the evil; pity the 
Committee which adds £5 or £50 to a revenue of £5,000 
or £50,000; is it not equally miserable that such a body 
pay salary, less £5 or £50, to their able engineer of such 
strenuous professional learning ? | 

The real or unreal gain from premiums to the municipal 
body is insignificant, and it is deplorable that chairmen and 
engineers degrade the profession in so many instances, 
knowing the chances of the victims’ success to be so very 
small. How many additional chief engineers, or chief assist- 
ants will be required during the next five years? What 
number of pupils will be released during the same period ? I 
do not assume pupils to become chiefs in five years, although 
many expect it, and some rightly во; for there are, no doubt, 
afew who do advise the chief in technical matters from 
time to time, and often avert the disgrace of the under- 


taking by their superior knowledge in some branch, if not 


sometimes all branches. m" 

Let us look forward to Board of Trade certificates in 
several branches of municipal work as a means of putting 
the right man into every position, irrespective of the multi- 
tude of other qualifications now recognised. 


Square Root. 


Fault Localisation. 


I give below particulars of a test for fault localising, that 
i8 very simple and reliable on any system of mains. I obtained 
& perfectly accurate test under the worst possible conditions, 
viz.:—dead short, an earth on all three conductors of a triple- 
concentric lead-covered armoured cable laid alongside gas 
main, water main, electric tramway, and cast-iron cable 
ducts. Fault was due to a pick stroke 18 months old, and the 
inner core (+) was burnt clean through, but the next con- 
ductor ( —) and outer neutral were only partly burnt through. 


Send the current through the fault by one core and use 
another core preferably, or if not available, use earth as return. 
Run a voltmeter lead above ground to far as shown. Take 
simultaneous A and v readings and you can calculate z y 
by Ohm's Law. It is worth while to take a series of read- 
ings on all cores and from both ends. The approximate resist- 
ance of cores being known from makers' tables, the resistance 
of z y + y z should be equal to it. However, it is advisable 
to calculate the position of the fault from the core in which 
zy + yz is equal to or slightly lower than the makers’ figure, 
as that will be the core least burnt. This test is so simple 
that I don’t claim anything original for it, but to be a 
success it must be possible to test from both ends, and a 
well insulated core or test-wire and accurate ammeter and 
low reading voltmeter are indispensable. I have used 
current from + of three-wire system with neutral earthed 
through resistance with great success, current going along 
cable through fault to earth. 

A. J. Howard. 


[We believe that a very similar test has appeared in our 
pages before.—Eps. E. R.] 


Circular Questions. 


I enclose a list of questions which have been sent by the 
electrical engineer of a certain Royal burgh in Scotland, and 
as these lists are constantly cropping up, I would be glad if 
you would allow me, through your pages, to strongly pro- 
test against them. 

More than one half of the information required can be 
obtained from the technical Press, and in one item, that 
regarding load factor, а certain newspaper is actually quoted 
as to the method of obtaining load factor, although this is 
required to be filled in on the schedule. I think it ought to 
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be impressed upon station engineers that although their 
colleagues are anxious and glad to give all information that 
may be required on matters that are not given the publicity 
of the Press, they should at the same time give as little 
trouble as possible by not referring to matters which are 
made public from time to time in the ordinary technical 
journals. 
A Borough Electrical Engineer. 


[This matter has been the subject of many complaints, 
and has often been mentioned in our columns. Certainly, 
care should be taken to ask only for information which can- 
not be otherwise obtained. We have more than once sug- 
gested that the collated results of such inquiries should be 
communicated to the technical Press, so as to be available 
to all station engineers.—Eps. E. R.) 


NEW ELECTRICAL DEVICES, FITTINGS. 
AND PLANT. 


The Luxol Electric Signs. 


The Epson & Swan Unrrep ELECTRIC LiGHT Co., Lro., of 
36-37, Queen Street, London, E.C., are placing a new type of elec- 
tric sign on the market. The sign is made with fully rounded glass 


. Fic. 1.—"Loxor" Вох. 


Jetters, mounted so as to be interchangeable if required, and 
presents an attractive appearance not only whilst illuminated, but 
also by daylight. These letters resemble snow in colour, and are 
made with bevelled edges (fig. 1). 

The sign is more economical in use than any other type of elec- 
tric advertisement, as a single 5-c P lamp is sufficient to illuminate 
the whole of an 8-in. letter. It is sold under the name of 
“ Luxol,” and tbe prices are stated to be very moderate. 

The letters can be obtained in ranges of size saitable for all 
classes of premises, varying as they do from the small 4-in. letter, 
by successive steps of 6, 8, 10 and 12 inches, up to the large 16-in. 
letter, which naturally presents a most bold and striking appear- 
ance. 

When fixed, the lemp and holder are completely covered by the 
letter, so that there is no light and sbadow effect, whilst the entire 
depth of the letter and sign box need not exceed 5in. The system 
is claimed to lend itself well to theatre and similar purposes, 
where the annoyncements require to be varied from time to time, 
owing to the ease with which the letters are interchangeable. By 
reason of the rounded surface of the letters, the sign can be seen 
and read with ease at an angle that would render the ordinary type 
of sign invisible. | 

If required, the sign can be arranged to work with a motor- 
driven switch for blinking, changing colours, or switching on letters 
in rotation. The lamps used with these signs are the well-known 
' Royal Ediswap." Full prices and particulars of “ Luxol " signs 
can be obtained from any of the Edison & Swan Co.'s depóts, or 
from Messrs. Krupka & Jacoby. 


New Circuit-Breaker for A.C. Motors. 


In addition to the automatie release starters which we illustrated 
in our issue of December 6th, MR. GEORG ELLISON, of 17 and 18, 
Warstone Lane, Birmingham, has just put on the market a new 
patent circuit-breaker, specially designed for the protection of 
alternating-current motors. The extensive and rapidly-increasing 
use of polyphase induction motors in industrial equipments has 
necessitated several radical improvements in the design of this 
class of apparatus. | | 
The majority of electrical engineere, and поб a fuw private сопе 
eumers, are nowadays aware of tbe fact that alternating-carrent 


motors should be protected against overload and no-voltage on all 
or any of the phases, and there isno good reason why they should 
ossess fewer protective devices than direct-current motors have. 

Polyphase induction motors are usually equipped with an ordinary 
non-automatic starting rheostat, in order to reduce the starting cur- 
rent, which otherwise would reach a magnitude approaching short 
circuit. Should the attendant fail to bring this starting rheostat 
to the off" position, when for some reason or other the supply is 
cut off, the motor will he subjected to these very heavy currents 
wben the supply is re-established. It is obvious that this form of 
audden overload may have disastrous effects, not only on the motor, 
but also on the machinery it drives, besides disturbing to a great 
extent the supply voltage. 

Agaiust these contingencies some reliable form of no-voltage 
and overload protection should be installed; that is, either starters 
with antomatic no-voltage and overload release coils, or circuit- 
breakers provided with similar features, are required. 

The circuit-breakers hitherto met with on tbe market have 
usually been.equipped with two overload coils and three no-voltage 
release fine wire coils. | 

In Mr. Ellison's patent circuit-breaker, which is illustrated in 
fig. 2, only two coils are required—an overload coil which is 
inserted in the secondary or rotor circuit of the motor, and a 
no-voltage release coil, which is connected across one of the primary 
or stator phases. | 

Fig. 3 shows the conne-tions of a three-pole circuit-breaker 
which is applied in connection with a star-connected three-phase 
induction motor. Rm is the rotor, s the stator, a the overload coil, 
and в the no-voltage release coil previously referred to. The coils 
a and B operate in the following manner: —If the motor is over. 
loaded, it is obvious that the current in the rotor circuit will 
increase in practically the same proportion as the stator or line 
current, and the overload coil, therefore, will operate. In doing во 
it knocks off the retaining latch of the circuit-breaker, thus dis- 
connecting tbe motor from the linc. | 

In case of no-voltage or failure of the supply on all the phases 
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Fic. 2.—Exxuison CiRcUIT-BREAKERB. 


the no-voltage reléase coil will operate, and again knock off the 
retaining latch of the circuit-breaker. 

Should the voltage fail on ove of the phases only, through the 
blowing of one of the main fuses or tbrough the breakage of a wire, 
the motor will keep on running as a single-phase motor, but the 


Fic. 3.—CoNNECTIONS OF CI RCUrr-BREAKRR. 


e 


current in the rotor circuit wiil increase in a dangerous manner 
even if the motor carries only a comparatively small load. The 
overload coil a in such a case will immediately operate, and this 


causes the motor to be cut off from the line as before. 


Connecting the overload coil ^ in the rotor circuit, of course, 
means omitting thc short-circuiting device of the slip-rings which 
is applied to а good many of the pfesent induction motor. This 
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however, is an extremelylsimple'matter, and it is claimed that the 
absolutely reliable protection obtained by the application of this 
new type of circuit-breaker compensates largely for the small 
percentage of motor efficiency thus sacrificed, and also for the wear 
af, the slip-rings and brushes. 

As an extra insulation precaution, an external resistance, which is 
inserted in the circuit of the no-voltage release coil, is used for 
voltages above 300 volts. For lower voltages, however, the 
no-voltage release coils are designed in such a manner that the 
external resistance can be dispensed with. 


PROCEEDINGS OF INSTITUTIONS. 


The Electrical Operation of Textile Factories. 
By H. W. WinsoN, Associate Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester, November 26th, 1907.) 


THREE years ago the actual horse-power of motors installed for 
driving textile factories in Great Britain was limited to a few 
bundreds, practically all in one mill, and only a very small fraction 
of the then total was actually in cotton mills. 

So far as it has been possible to estimate from answers to 
inquiries sent by the various firms interested, the total horse- 
power which will be installed and running by about the end of 
March, 1908, will be about 28,000, and this is almost entirely in 
cotton spinning mills. 

When, however, it is considered that in the United States and 
Canada there is something like 250,000 н.р. of motors installed in 
textile factories, and that the orders for such machines received 
by one firm during the past half-year, for supplying various mills 
in the States, amounted io about 25,000 н.р., or practically as 
much as has been done in this country in three years, and when 
besides it is remembered how very much the total power require- 
ments of the British mills exceed those of the United States, it 
will be recogniscd what immense room there is for further develop- 
ment here. 

For work of the class under consideration three-phase equipment 
has decided advantages ofer direct current. There is no special 
system in the driving of a textile factory which will inevitably 
give the best resulte, but there is scope for the exercise of an 
immense amount of judgment and knowledge of the conditions to 
be met in the arrangement for the driving of the various textile 
machines. 

The advantages which the advocates of electrical driving urge for 
the operation of large textile factories are as follows :— 

1. The mill and the engine house can be placed each in its most 
convenient situation without any regard to their relative positions. 

2. The internal arrangements of the mill as regards shafting, 
gearing, belt and rope drives, &c., are greatly simplified and their 
costs reduced. The flexibility as regards extensions is, of course, 
obvious. 

3. The grouping of the machines is much less arbitrary than in 
a mechanically driven mill, as the motors and the comparatively 
light shafting required by them can be placed where most con- 
venient. 

4. Thereduction of the chance of a breakdown, which would stop 
the whole mill, to a minimum. 

b. The ease of running one section for overtime or on spocial 
work. 

6. The reduction of the maintenance and depreciation charges. 

7. The greater steadiness of drive which can be obtained under 
guitable conditions, with & consequent permissible higher speed and 
increased output. : 

8. The reduction in the total capital cost of the mill per spindle 
or per loom with a factory of above a given size. 

9. The possibility of keeping a constant check upon the results 
obtained in each department of the factory. 

In addition to these advantages, a better price can be obtained 
for the product of an electrically operated factory than for that of 
a mechanically driven one. 

Clause 7 in the above list has now been proved conclusively, but 
the manufacturers display considerable disinclination to allow the 
publication of definite figures, though some of them are prepared 
to admit that they would continue electrical driving even at a 
greatly increased cost on account of the much better results which 
are being obtained. 

The objections are as follows :— 


That the reliability of electrical driving has not been sufficiently © 


roved. 

That the capital expenditure involved in the adoption of the 
electrical system is 80 great in comparison with mechanical driving 
as to put it out of court. 

That it is only advantageous in special cases, or where the 
average load-factor is poor. 

That the efficiency of a mechanical drive is considerably higher 
than that of an electrical one. 

The first objection may now be regarded as finally demolished. 


The second objection, which is almost answered by the eighth 


clause of advantages, may now be fairly definitely withdrawn from 
the list. With a large spinning mill of, say, 100,000 spindles, after 
making allowance for all the structural alterations which can be 
effected, there is absolutely no increased capital expenditure, and if 
the factory increases in size beyond this limit the electrical eq. -~ 


ment will work out more cheaply than the mechanical. The 
important items are the total abolition of the rope race, which 
under ordinary conditions is an expensive structure, and the 
reduced cost of gearing. 

The fourth objection is still brought forward, and it is a very 
difficult thing to disprove. Where a mill has been converted from 
& mechanical drive to an electrical one, the r.H.P. of the prime 
movers has been reduced with the same machinery running, and 
this certainly tends to show that the efficiency of ч mechanical drive 
is not usually as great as stated by its advocates. The probability 
is, however, that there is very little difference as regards the total 
power delivered, but the motors deliver the power at & more 
constant speed. 

For the preparation machinery, including bale breakers, blowing 
machines, scutchers, cards, combers, roving and intermediate 
frames, group driving is the correct course to pursue. 

For mule driving my own experience points strongly to the 
advantages of a group drive, but recently satisfactory results have 
been obtained from a motor driving a single mule with a suitable 
arrangement of fly-wheel effect in the system. Ring-spinning and 
ring-doubling frames individually give a practically constant load, 
and it іва very simple matter to couple directly a motor of 5 to 
10 H. p., according to the size of the frame, to the machine and thus 
do away with all possible slip or transmission losses. It is, how- 
ever, to be remembered that in a number of factories the 
frames are not always spinning the same class of counts, and, in 
consequence, а speed variation of the spindles becomes necessary. 
To effect this variation, in a large number of cases slip-ring 
machines with wound rotors have been installed, and the variation 
is obtained by inserting resistance in the rotor circuit. 

There are three objections to this arrangement: The initial 
capital outlay upon the installation ; the low efficiency of the 
motors when running with the resistance in circuit ; and the heating 
of the resistances, which has sometimes been the cause of con- 
siderable annoyance. Textile manufacturers are generally аррге- 
hensive of the heating of resistances; and as tbe ordinary factory 
is always at a fairly high temperature, it would appear that in 
future installations of this character special cooling arrangements 
would have to be considered. 

In cases where individual driving is adopted, but where speed 
variation on the spindles is not necessary, squirrel-cage motors with 
some form of friction clutch as a coupling have frequently been 
used, and have given satisfactory results. The capital outlay on 
these machines, including the clutches and auto-transformer starters, 
is distinctly less than upon the wound-rotor machines with regu- 
lating resistances, even though in this case the clutch coupling is 
not necessary. З 

The alternative arrangement for the driving of frames where 
variable speed is essential is to group the machines and drive with 
a single motor, changing the pulleys for speed variation, as is 
customarily done with the mechanical arrangement. 

It is now, in nearly all cases, found possible to speed line shafts 
up toan extent that will permit of direct coupling to standard 
speed induction motors without any objectionable results arising. 

The actual powers required need very careful investigation before 
the machines are installed, and it is by no means a safe rule to 
assume that the horse-power ie so much per hundred spindles of the 
mill,as this may lead to considerable error. It is necessary to 
know the class of material which is to be produced, as figures from 
one millonly would be very misleading when applied to another 
mill with the same class of machines but manufacturing a different 
grade of material. | 

As regards the prime mover, from the point of view of perfect 
angular velocity the turbine offers obvious advantages, and for 
large sizes the capital cost per kilowatt is fairly reasonable. Recent 
practice seems to be in favour of installing two turbines, either of 
which is of sufficient size to run the mill by utilising to the full its 
overload capacity. My own preference for & mill of, say, less than 
1,000 H.., would certainly be in favour of a quick-revolution 
reciprocating set, but the slow-speed engine makers are now pre- 
pared to guarantee such favourable results in steam consumption 
that in spite of the extra capital cost their claims demand careful 
consideration. There is the added advantage that the average mill 
engineer is more familiar with the slow-speed engine than any 
othér type. 

Of the total horse-power in motora now installed in textile 
factories in this country, some 25 to 30 per cent. are driven from 
central generating plante, and this proportion shows every sign of 
iucreasing rapidly. 

Upon the occasion of reading the previous paper I did not feel 
that the central supply authorities would be able to induce pro- 
prietors of spinning mills to take a supply at & price much above 
0:36d. per unit in the case of large mills in the Lancashire district, 
where coal is cheap. However, some large factories are now paying 
considerably above this price, and are perfectly satisfied so to do; 
as regards mill-power costs, sce Schedule II. 

The advantages of taking a supply of energy hold good in an 
intensified degrec to-day. If the mill owners make a contract for 
power at a fixed price, they become largely independent of the 
fluctuations in the price of fuel and also of strikes; they are freed 
almost entirely from all anxiety as regards stoppage from break- 
down, and the capital expenditure saved on the generating plant 
can be very much more usefully employed in productive machinery. 

Mill owners are coming more and more to recognise that a supply 
from a central authority is a good thing from their point of view. 
There is, therefore, little doubt that developments along this 
line are bound to be fairly considerable, and it would seem to be 
likely that eventually the generating stations of nearly all the 
cotton manufacturing towns of Lancashire will have a'considerable 
demand from the textile factories within their areas. . 
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SCHEDULE I.—Compagison OF CAPITAL OUTLAY FOR А Br n MILL or 100,000 Murx SPINDLES, 


, Driven: (a) By Ordinary Mechanical Means. 
(a) Mechanical. 


Engines, piping, &c., erected ... wee £6,000 0 0 
Boilers... is T vis Pus . 2,000 0 0 
Chimney and boiler seatings ... 1000 0 0 
Reservoir... E 50 ies 1,500 0 0 
Engine house iss m ds is "dá 600 0 0 
Engine bed РЕ" 9885 ee as bas vae 600 0 0 
Rope race T ET is bd id EN 500 0 0 
Boiler house ise ss 885 ET 988 500 0 0 
Economiser and house = em vn 2 750 0 0 
Lighting generator and seating 1,200 0 0 
£14,650 0 O 

Gearing ... vee 275 : 3,000 0 0 
Total 27 585 . {17,650 0 0 


(5) By Three-phase Electrical Transmission. 
(b) Electrical. 


SCHEDULE II.—Comparison ок RUNNING Costs FoR A SPINNING Minn or 100,000 Моге SPINDLES. 


Driven: (a) By Ordinary Mechanical Means. 
i (a) Mechanical. 
Coal, 1,500 1. H. P. an ae 808 i c 
Wages—Engineer, 558. ; assistant, 308. ; two stokers, 
288. awh $5 fos кез Ms iss 
Insurance—E, £100; B, £22; gear, £60; buildings, 
Rates, 78. on 5 per cent. of £14,650 ... "T ids 
Interest and depreciation, 12 per cent. on £17,650... 


£1,359 7 


352 10 
125 0 


256 7 


6 
0 
0 
202 0 0 
6 
2118 0 0 


Total . £4,413 5 0 


850-Kw. turbo-generator and auxiliary comp. £6,600 0 0 
Boilers uel jit ке ч уз 2,000 0 0 
Chimney and boiler seatings ... 1000 0 0 
Reservoir... ie A Un - ENT 1,500 0 0 
Engine house T es is Sor m 400 0 0 
Engine bed EM "m snd sag s 300 0 0 
Motors, cables and switchboard is -— 2,982 0 0 
Boiler house i aa aay „е. 500 0 0 
Economiser and house ... КЕ sae” а eg 750 0 0 
Ж £16,032 0 0 
Gearing, £550 ; pulleys, £250... vag 2 800 0 0 

Total Se ja . . £16,832 0 0 
(b) By Three-phase Electrical Transmission. 

(b) Electrical. 
Coal, 1,400 r.H.P. £1,26815 0 
Wages (no assistant) 277 10 0 
Oil, &c. ... m "es ios bah iud 5 125 0 0 
Insurance —E, £100; B, £22; gear, £16; buildings, 

£10  ..-. .. er $us 85 T s 148 0 0 

Rates, 78. on 5 per cent. of £16,032 ... ies ane 280 15 0 
Interest and depreciation, 12 per cent. on £16,832... 2,019 15 O 

Total £4,119 15 0 


Cost per kilowatt-hour for 850 KW., 56 hours pez week and 50 weeks per year. 


= 0°445d. 


= 0°415d. 


Nots.— Coal cost based on 2 lb. регт.н.р., 7s. 3d. per ton, 56 hours рег week, 50 weeks per year. 


In conclusion, I would draw the attention of the electrical manu- 
facturers to the fact that for the expansion of the home trade in 
electrical machinery they are bound to look to developments in 
large industries such as the textile. 

There is still a great deal to be learnt as regards the subject, but 
if due care is taken over the carrying out of future s:hemes, there 
is little doubt that it will not be many years before every new mill 
built in Lancashire will be electrica'ly equipped, and it is also 
equally certain that these mills will be able to make a profit when 
a good many others cannot do so. 


The Chairman (Мв. M. B. ЕЁЕгюгр) said that fora steady home 
trade every attention would have to be given to the electrical 
equipment of factories of all classes. 

Ма. C. D. Tarte said that where electrical driving in weaving 
sheds had been tried, very excellent results had accrued. A manu- 
facturer who had two sheds, one of which was driven electrically, 
and the other by steam, stated that the electrical drive stood 
far ahead of the steam drive; he got an increased output, his 
cloth was better, there was a greater demand for it on 'Change, 
and there was a reduced upkeep of his looms. If a man simply 
replaced his mill engine by a turbine without any stand-by at all, 
he was running very great risks. 'The solution of the problem 
seemed to rest upon the supply of power from an external source. 
With regard to the advantages of electrical driving, there was a 
very large reduction ia capital expenditure, and he believed there 
was a very considerable increase in the output from the mill. An 
increase of 5 per cent. in the output from a mill really meant to the 
owner, if his calculations were correct, 14 per cent. on the total 
capital employed. He had tried both the individual and the 
collective drive, and at the present time did not know which users 
appreciated the most. He installed wherever he possibly could the 
squirrel-cage machine; he found no difficulty in starting up with 
au auto-transformer, and it gave excellent results. He did not 
agree with the author as to the figures taken of the coal consump- 
tion. Не thought that 24 lb. of coal per r.H.P.-hour at about 
+ 6d. per ton would be nearer what the average mill owner had 
o pay. 

Mr. Ұоорносве said that in the Yorkshire woollen mills, 
although there were something like 240,000 н.р. of textile machinery 
running, they were rather slow to move. The Yorkshire Power Co. 
had something like 12 mills connected, and contracts pending for 
more. The Bradford Corporation had just made a big contract ; 
the Huddersfield Corporation were doing the same, and had put 
down steam turbines to go into the power supply business. He 
thought that the advantage of power supply from a public authority 
was pretty well established. The induction motor was the right 
thing fcr practically all textile machinery. There was, however, 
a field open for a motor which would vary the speed of spinning 
frames, as the cop was wound. The diameter on which the thread 
was wound varied according as the layers were conical. The speed 
could be incre on the wind as it neared the centre, and decreased 
as it got outwards, and in such a case it seemed highly probable 
that a single-phase motor, with an arrangement for varying the 
speed as the bar which guided the thread on the cop rose and fell, 
would be successful. He was hoping to try it in Yorkshire on 
spinning worsted, and expected a considerable increase in output 


from the spinning frames. He quoted cases showing the increased 
output with the electrical drive, and іп one case showed that the 


extra profit obtained paid the cost of the power. Electrical drive 
reduced the number of broken ends. Converting to electrical 
driving did not reduce the horse-power, but increased the output, 
and so for the same horse-power more work was turned out. The 
first element of successful conversion was that the mill-wrighting 
should be done on sound up-to-date linés. 

DB. Bowman thought that if electricity could be supplied at 
one-third of a penny per unit, it would not pay the mill owner to 
put down his own plant, but until it was sold at that price he was 
sure direct driving would beat it. It was, he thought, possible to 
save from £3,000 to £4,000 on what was given in the schedule for 
a mechanical drive. On the electrical side, if a turbo-generator 
were put down, it would have to be a double set, so that one set 
could take the whole or greater part of the power, and, therefore, 
one would be standing, a great increase in the capital charge. 

Mr. HILL said that if a mill of 1,300 н.р. with 100,000 spindles 
were taken, the average load would be 800 or 900 kw. and the out- 
put would be about 24 million units per year. The works cost 
would not exceed 175d. per unit, and the total cost ‘3d. or 325d. 
per unit; he did not think it would pay a mill to take power from 
an outside source unless they could get it at something like $d. per 
unit. The difference between 325d. and 45d. per unit with an 
output of 24 million units per annum would be roughly £1,400. 

Мв. A. B. MarLiNSON, referring to Table I, asked why the 
mechanical drive was handicapped by having a lighting generator 
at £1,200. If that included wiring, why was it not on the electrical 
side? The same amount was given to the reservoir for both 
electrical and mechanical drives. Referring to Table II, it seemed 
rather strange that the coal for Ње electrical drive was for 1,400 
I. H. P., compared with 1,500 1.н.р. for the mechanical drive; and no 
cotton mill engineer would run an electrically-driven mill with all 
motors, &c., without an assistant, probably two. He also asked why 


. tbe buildings only required half the insurance with the electrical 


drive as compared with the mecbanical drive. 

Мв. BLACKMOBE. said that a textile motor had to be specially 
built for textile work, and a rolling-mill motor had not the hard 
duty to perform that a textile motor had, for the reason that for 
textile work the insulation had to be entirely different from any- 
thing else; the motor had to be placed inside the spinning room, 
where the temperature was generally 85°, and the motor had to 
work at a constant temperature of 186°, and special insulation had 
to be supplied for this. He considered the item in the author's 
tables for motors and switchboards on the electrical side too low. 
Group driving was the only thing for mills. He recommended 
equirrel-cage motors up to at least 150 н.р., and said that it was 
possible for a modern mill to average about 1:98 lb. of coal per 
I. H. .- hour with coal at 7s. 10d. per ton. 

Мв. S. L. PEARCE did not think they tould expect to take on 
mills which involved the replacement of fairly modern steam plant, 
which had only been installed a matter of four or five years. There 
were again cases where steam engines were giving good results 
which had been at work a good number of years, in which the capital 
cost stood at a very low figure. In the United States the large 
increase was probably due to the fact that they were new mills, 
Where the power was metered on the low-tension side of the trans- 
former, the losses were confined to the cables and motors. He 
thought that cases where it would pay а mill owner to put ina 
private electrical plant were very few and far between. 

Мв. J. Сотооносн gave results of a test of a ope expansion 
Corliss engine in an up-to-date direct-driven mill. Including the 
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heating of the mill, which was a considerable item, coming to about 
5 tons of coal per week, the total coal consumption per r.H.r.-hour 
came out at 1:6 Ib. The coal used was Yorkshire slack, costing 88. 6di 


per ton. | 


The Predetermination of Train-Resistance. 
By C. A. Canvs-WirsoN, M. A., A. M. Inst. C. E. 


(Abstract of paper read before the INSTITUTION OF CIVIL 
ENGINEERS оп T'ucsdey, December 10th, 1907.) 


Tam first section of the paper deals with the form of the resistance- 
equation. The different elements of train-resistance are considered 
—namely, journal friction, rolling friction, track resistance, flange 
action and air resistance, and the conclusion is arrived at that they 
may be divided into three groups distinguished by their relation to 
the speed. The resistances in Group 1 are independent of the speed, 
and include journal friction, rolling friction and track resistance. 
Group 2 includes resistance caused by flange action, which varies as 
the first power of the speed. Group З includes all forms of aie 
resistance, which vary as the square of the speed. The resistance 
equation is thus shown to be of the form А = a+ HUT С т", 

The second section is devoted to the determination of the con- 
stants in the resistance equation. The different methods of making 
train-resistance testa, and the errors to which they are liable are 
considered, and formulas are deduced by which the constants for 
any given type of rolling stock may be obtained. 

In the third section the resistance formulas are applied to a 
number of ditferent cases, in order to ascertain how far they afford 
a correct predetermination of the resistance of trains. For this 
purpose a number of the most reliable tests available ate selected, 
the resistance is computed by the aid of the formulas, and the 
resistance curve is then obtained and compared with the results 
of each test. 

In the fourth section a number of practical questions are dis- 
cussed in the light of the conclusions arrived at. Tne real value of 
roller-bearings in railway traction is shown to lie in the reduction 
of running-resistance and consequent saving of energy, and not in 
the reduction of starting effort. 

The resistance of a coach is shown to depend largely upon the 
wheel-base of the truck, and the relation of the weight of the bogie- 
trucks to thet of the whole coach. The weight of the 
motors and the extra weight of the motor trucks in 
electrically-driven coaches increases the flange action and 
the total resistance of such coaches; the resistance of electrical 
motor-coaches is in some cases as much as 54 per cent. greater than 
that of trailing coaches running at the same speed under similar 
conditions. The influence of the bogie in reducing train-resistance 
is shown to be greatest in the case of goods wagons. 

Since flange action depends upon the ratio of the weight of the 
bogie to that of the whole wagon, the resistance per ton of a loaded 
bogie wagon must be less than that of the same wagon empty. The 
results of tests are given in which a train of bogie wagons was 
hauled over a considerable distance backwards and forwards, first 
loaded and then empty. The ratio of the mean drawbar pull in the 
two cases was 0°56. 

The amount of play between the flanges and the rails is an 
important factor in train-resistance. The increased resistance and 
wear occasioned by large flange play suggests the importance of a 
reduction of the play to a standard 3 in., as on the London and 
South-Western and other railways. | 

The resistance of the air with a train of bogie coaches, running 
at 60 miles per hour, amounts to about one-half of the total tractive 
effort required to haul the train. The experiments conducted by 
the St. Louis Electric Railway Test Commission show that a large 
reduction can be made in the front and rear air resistance by 
shaping the ends, and that by this means a saving can be effected 
of 10 per cent. of the total tractive effort with a long passenger 
'train, and 30 per cent. with a single coach. 
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The Utilisatlon of Peat. 


Ат a meeting of the DUBLIN SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS on the 12th inst., a lecture by Mr. А. B. 
Lennox, of Newcastle-on-Tyne, on “The Getting and Drying of 
Peat witha view to its use for the Generation of Electric Power," 
was delivered by Mr. Cunningham, in the unavoidable absence of 
the author. 

Mr. Lennox mentioned that the getting and drying of peat was а 
very ancient industry. He proposed to show that by his method of 
doing the work it was reduced to a piece of very ordinary engi- 
neering, the total cost of getting and drying of the peat to contain 
not more than 45 per cent. of moisture, not exceeding 28. 6d. per 
ton in cases where the works were situated alongside the moss. 

Nearly all the big deposits of peat in England, Scotland and 
Ireland were in low-lying districts, the greater depth of the peat 
submerged in water, and the better part of the peat—the dower 
layers — was, consequently, by ordinary methods, difficult to get. 
With his method, however, the water became a valuable aid, instead 
of a hindrance, as he used a float ing grab dredger for digging, which 
cost only a traction of the cost of hand digging to operate. 

The dredgers could be floated on either barges or pontoons, the 
latter being preferable, as a platform can also be constructed to 
carry the slicing and moulding machines, The machine has a jib 
radius of 16 ft., so that in cutting its way through the neat moss, it 


forms a canal about 30 ft wide. The total cost of this machine, 


neludins pontoon, wood deck, fittings, anchors, chains, &c., is about 
4750, delivered and erected. 
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Mr. Lennox showed by detailed fizures of the various operations 
that the cost of digging 1 ton of peat would not exceed 3d. 

The peat, after being sliced and moulded to a suitable size, is 
delivered on to a conveyor belt and run on to drying palettes con- 
sisting of wood trays in tiers of six carried on wood gantries, a 
suitable lifting bogie being provided for moving the palettes. The 
gantries and tramways are all formed of wood and arranged so that 
they can be moved about very quickly. The slecpers are 9 in. to 
12 in. wide, so that they present a broad surface to the moss. Two 
men can lay 100 yd. per hour. The author fitted up 900 yd. of 
these gantries, and found that 9 to 10 tons per hour of peat blocks 
could be delivered on to the gautrics at a cost not exceeding 2d. 
per ton. Handling the palettes at the slicing machine cost 3d. per 
ton. On top of the top palettes a waterproof cover can be laid. 
By this system the peat dries very quickly, as compared with the 
present system of drying by spreading it on the wet moss, and six 
times the amount of peat per acre can be so dried. 

The prat is left on these palettes about a fortnight, when some 
20 to 25 per cent. of moisture has been drained and evaporated. 
The hardened blocks are then conveyed cither by an aerial railway 
or tramway to the works, where they аге tipped into the hopper 
of an elevator to be conveyed into the auto-drier. 

The auto-drier consists of a vertical steel chamber, and has а 
revolving inner vertical cylinder to which a series of shelves sre 
fixed, dividing the steel chamber into compartments. The com- 
partments are connected in pairs outside the casing by means of 
boxes containing shoots, so that the material is delivered from the 
top shelf to the next shelf below, and so on to the bottom one 
where the peat is delivered into a hopper or other means for con- 
veying it to the gas producers. The heat necessary may be obtained 
from the gas producers and gas engines. The power necessary for 
driving the drier in a machine capable of reducing the moisture to 
10 per cent. in 5 tons of peat per hour, does not exceed 20 B. H. P. 

In conclusion, the author gave the following figures as tbe cost of 
getting and drying 100 tons of peat, which comes out of the drier, 
as about 50 tons of dry peat:— 


Dredging 100 tons peat at 3d. ... c . £1 5 0 
Slicing and moulding at 2d. vs vn 016 8 
Filling on to palettes, six men at 4s. per day... 1 4 0 
Conveying to dryiny gantries, wages to men... 0 8 O0 


Conveying 75 tons from gantries to works 
at 6d. ... "e 117 6 


Cost of drying in auto-drier with waste heat... 


or 2 48. per ton of dry peat ready for gas production. The capital 
cost of a plant to turn out 50 tons per day, but exclusive of 
buildings, was £5,000. Such a plant working 300 days per year 
could turn out 15,000 tons annually. The author is at the present 
time installing such a plant in Scotland. 

Mr. A. E. Porte, in moving a vote of thanks, said that the 
subject matter of the lecture was of the greatest possible interest to 
themselves. Griffith in 1814 estimated that there were 3,000,000 
acres of peat available, the calorific value of which was about one- 
half that of coal, and was capable of generating 100,000 н.р. during 
3,000 hours per year for 1,250 years, and as the life of a peat bog 
was, curiously, 1,200 years, the cycle of operation could be carried 
on continuously. I notice it had been estimated that the by- 
products of 100 tons of peat costing £15 were worth £100. 

MR. 15. A. ASTON said that previous failures to utilise peat were 
due to the adoption of wrong methods, and as considerable sums 
had been lost, he was afraid it would he a difficult matter to 
pursuade capitalists to embark on a new scheme. He suggested 
that the matter should be made a national one, and a Government 


grant obtained to develop the peat resources of Ireland. 


LEGAL. 


THe “ ELyCTROMOHIIE " APPEAL. 


THE case of the Electromobile Co., Ltd., v. The British Electro- 
mobile Co., Ltd., and others, which concluded. before the Court of 
Appeal, consisting of Lord Halsbury, Lord Justice Vaughan- 
Williams and Mr. Justice Bigham on Monday, raised the question 
whether the word “ electromobile " meant any motor-car propelled 
by electricity, or whether it meant an electric car of the plaintiff 
company. 

The plaintiff company claimed an injunction to restrain the 
defendant company from using or carrying on business under the 
same style or title of the British Electromobile Co., Ltd., or any 
other style or name which included the plaintiffs’ name or so 
nearly resembled it as to be calculated to deceive and confuse the 
public or to induce the belief that the business of the defendant 
company was the same as, or in any way connected with, the busi- 
ness of the plaintiffs. Tue plaintiffs also claimed an injunction to 
restrain the directors and the signatories of the memorandum and 
articles of association of the defendant company, from allowing the 
defendant company to remain registered under its present name 
or title, or any such title or description as aforesaid. The plaintiff 
company was registered in 1902, its business being the manu- 
facture, selling, and letting on hire, of electric carriages and cars 
and in November, 1902, the business of the then existing British 
Electromobile Co., Ltd., a predecessor of the plaintiff company, 
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was assigned to the plaintiff company, and the then existing 
British Electromobile Co. was wound up. On April 8th, 1907, the 
defendant company was registered under its present name. 

The plaintiffs alleged that the electric carriages manufactured by 
them had acquired a great reputation, and were known in the trade 
as electromobiles, and that the word electromobile" was under- 
stood by the public to mean an electric carriage made by the 
plaintiffs. They contended that the defendants’ name was so 
similar to theirs as to be likely to confuse the public, and cause 
damage to the plaintiffs. 

The defendants alleged that the word electromobile was an 
ordinary English word, meaning a car or carriage propelled by 
electrical energy, and that the word had not acquired the secondary 
meaning the plaintiffs said it had. | 

Мв. Justice WARRINGTON gave judgment for the defendants, 
holding that the word electromobile“ was a descriptive term, 
and did not mean the goods of any particular person or company. 
From this decision the plaintiff company now appealed. 

Mr. C. A. Russell, K.C., and Mr. J. D. Crawford (instructed by 
Messrs. Grundy, Kersland & Co.) appeared for the appellants, and 
Mr. J. D. Atkin, K.C., and Mr. Harman (instructed by Messrs. 
Donald, MacMillan & Mott) were for the respondents. 

At the conclusion of the arguments for the appellants, and without 
calling upon counsel for the respondenta, 

Lorp Нлгѕвовү gave judgment. He said the question was 
simply one of fact; and, viewed ав а matter of fact, there seemed 
to him to be no reasonable probability of confusion between the 
two names. The degree or probability of confusion arising by 
people being deceived, depended very often upon the nature of the 
name. In this case, an injunction was asked to restrain a new 
company taking two words. Mobile" was a good classical French 
word, and electro“ was applicable all over the world to elec- 
tricity. Those names signified the qualities of the carriage. He 
did not believe that the word “electromobile,” which was admitted 
to be a generic word describing a car driven by electricity and 
having the power of motion, had from 1902 been so specifically 
appropriated by any particular company, that it would lead people 
to be deceived if two companies having that word in their 
registered name were permitted to co-exist. The question was 
always one of fact. If the name sought to be restrained was one 
which merely conveyed, whether accurately or not, the qualities of 
a thing, it became extremely difficult, and required clear evidence 
to establish the fact that it would lead to deception. Proper names 
were distinctive enough, although, as a matter of fact, he did not 
deny that even a person might be restrained from using his own 
name, if in point of user a particular thing had become identified 
with that proper name. He was unable to disagree with the 
learned judge. Indeed, if he had been called upon to decide the 
case in the Court of the first instance, he should have arrived at 
the same conclusion as Mr. Justice Warrington. 

Lorp Justice VAUGHAN-WILLIAMS and Mr. Justice BIGHAM 
concurred. | 

The appeal was dismissed with costs. 


DAMAGES FOR INJURY BY ELECTRIC WIRE. 


IT is reported in Australasian Hardware and Machinery that on 
October 2nd, at the Newcastle (N.S.W.) Circuit Court, before 
Justice Cohen, Nicholas Stephens, who was injured on December 
12th last, asthe result of coming into contact with a “live” electric 
wire, was awarded £325 as compensation. One of the corporation 
lighting wires broke during a storm, and Stephens came into con- 
tact with it as he passed along the street in the dark. The claim 
was for £500, and the action was defended by the Colonial 
Mutual Insurance Co., which bad insured the Newcastle Council 
against loss. à 


PosTMASTER-GENERAL v. WATFORD UBNnAN District COURCIL. 


BrrrING in the King's Bench Division of the High Courts of Justice 
on Monday, the Railway and Canal Commissioners—Mr. Justice 
A. T. Lawrence, the Hon. E. Gathorne-Hardy and Sir James 
Woodhouse—had before them the базе of the Postmaster-General 
v. the Watford Urban District Council, which raised the question 
of the respondents’ right to require the appellant to lay telephonic 
cables underground to avoid inconvenience to traffic, instead of 
carrying them overhead. 

The Solicitor-General (Sir Wm. Robson, K.C.) and Mr. Casserly 
appeared for the appellant, and Mr. Moon, K.C., and Mr. Munro 
were for the respondents. 

In presenting the case of the P.M.G., the Soxicrror-GENERAL 
said that the dispute first came before the County Court Judge of 
the district in May last, but the P.M.G. being dissatisfied with his 
award, it was referred by the statute to the Court whose duty it was 
to hear and determine the matter as it were for the first time. The 
P.M.G. in March last asked the consent of the U.D.C. to the 
erection of telephone posts in certain streets or roads in Watford, 
and the U.D.C. intimated that their consent would be subject to 
the wires being put underground, and the question was whether 
their discretion in giving or withholding their consent wasto be 
exercised solely with regard to their ideas as to what would be 
suitable to the locality, or whether they must consider the under- 
taking as a whole. If local authorities were allowed or encouraged 
to do what the Watford Urban District Council had done, and the 
P.M.G. was required to place various parts of his line underground 
here and there throughout the country, the efficiency of the line 
would be wholly destroyed. There were three points in respect of 


which the parties disputed. The County Court Judge decided in 
favour of the P.M.G. in respect of St. John's Road. 

Mr. Moon, interposing, said that since the County Court hear- 
ing they had been able to agree with the proprietors, and 
had obtained the sanction of the Local Government Board toa 
loan for the purpose of widening Aldenham Road, and they 
would no longer contend that that portion of the wiring should be 
put underground. 

The SOLICITOR-GBNERAL said that was an important concession 
for which no doubt the P.M.G. was obliged to the local authority. 
There was, therefore, only the question of Queen's Road remaining, 
and it was largely one of cost. The P.M.G. proposed to put up 
painted poles costing £17, whereas a deflection taking the line 
underground would entail a cost of £112, a difference of £95. The 
length affected was 415 yards, and the poles would be 70 ft. apart, 
во that there would be some six or seven poles. The local authority 
had erected an overhead telephone line of its own for hire purposes 
in High Street, a much more busy street than Queen's Road, and he 
submitted that it was not unreasonable to infer that they ought to 
exercise the same discretion for the public at large, as they had for 
their own ratepayers. They were not entitled to say when they 
were dealing with their own property that the wires should be put 
overhead, and then when they were dealing with the property of 
the D.M.G. say they must be put underground. Between London 
and Manchester there were only four, and between London and 
Neweastle only three places where the line had been deflected 
underground. If évery Council acted as the Watford U.D.C. had 
acted, the deflections would really make the carrying on of the 
P.O. telephone system impossible, because the cost of construc- 
tion would be something like six times greater than at 
present. The local authority was not entitled to withhold its con- 
sent and to impose upon the P.M.G.a burden five or six times 
greater except upon some sufficient, clear, distinct and unmistakable 
ground, It must not be some fanciful or theoretical difficulty which 
would apply generally, but somcthing real and substantial. The 
present population of Watford was about 37,000. Queen’s Road 
varied in width from 35 ft. 8 in. to 41 ft., and the poles would be 
placed at the edge of the kerb in line with the lamp-posts. The 
County Court Judge did not seem to have considered the question 
in its larger bearings, but only to have considered Watford, and 
not the effect his decision would have if generally applied. 

Мв. JusrICE А. T. LawnENCE pointed out that it was the duty 
of the local Council to ensure the public safety and protect them 
from inconvenience. | 

The BOLICITOR-GENERAL: Yes, but not to the extent of pre- 
venting a locality from having a telephone service at all. 

His Говрѕнір: The point is whether there is real inconvenience 
or not. 

The SoLrcrToR-GENEBAL: We say that balancing the inconveni- 
ence against the other considerations, there would be no inconveni- 
ence at all, any more than putting down an extra lamp-post. 

Mr. Rost. Fenn ROBERTS, senior assistant engineer-in-chief of 
the Post Office, spoke of the property in Queen's Road as of a poor 
description, and said that he had had a census of the vehicular and 
pedestrian traffic taken. The pedestrian traffic for three days, 
including a market day and a day on which there was a football 
match, averaged 340 persons per hour at one point, and 356 per hour 
at another point, and the highest vehicular traffic was 105 in an 
hour one Wednesday, and 102 on a Saturday. Vans without horses 
attached were frequently allowed to stand in the road outside 
small shops. He declared that the proposed poles would occasion no 
inconvenience. 

Мв. Moon, K.C., then opened the case for the respondents. He 
did not dispute that regard should be had to the undertaking as a 
whole, but he denied that, prima facie, the P.M.G. had the right to 
put the wires overhead, contending that, under the Act he had to 
get the consent of the local authority, guarded by an appeal to a 
local Court to determine whether, in any particular case, consent 
was unjustly withheld or not. They had the decision of the County 
Court Judge who sat at Watford, and who, presumably, knew of his 
own knowledge as well as from the evidence, whether consent ought 
to be given to an overhead wire or not, and his decision this Court 
was asked to set aside; but they must not be deterred from doing 
what was just, because other people might be encouraged to 
prosecute claims which were not just. It had to be remembered 
that the Post Office telephone system was not a national service, and 
that that section of the community which did not use the service 
were enfitled to as much consideration as that which did use it. 
The case ought to be decided without reference to what the effect 
of the decision would be. Не did not suggest that the cost 
of construction was not an element to be considered, but the 
question of the possibility of creating, by the example of Watford, 
greater cost elsewhere, should not be considered. The Court, on 
the other band, ought to consider, and consider seriously, the 
object for which the wires were required. This was a line required 
for the purpose of giving communication to one customer in 
Clarendon Road, and there was a hope of getting applications from 
other customers in Queen's Road. It was for the purpose of 
effecting this object that the interests of the community in the street 
were asked to be sacrificed, and he thought the Court ought to take 
into consideration what the relative importance of the object was for 
which theline was wanted. Watford in the last 20 years had increased 
in the most surprising manner, and its development would be greatly 
accelerated when the projected electric railway from Euston had 
been constructed by the London and North-Western Railway Co. 
People coming from the south-western portion of the town would use 
Queen's Road to get to the station. The whole of the goods traffic 
of the London and North-Western now went slong that road. 
Counsel emphasised the fact that the local authority had to consider 
hot only what the present traffic was, but also what it was 
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ikely to be, and he asked the Court to come to the 


conclusion, baving regard to the fact that Queen's Road was, 


oue of the main arteries of Watford, that they were right, and not 
unjust, in refusing their consent. 

Evidence as to tbe considerable traffic of Queen's Road, and as 
the undesirability of the erection of the poles there, was given on 
behalf of the U.D.C. by its chairman, Mr. Sydney James Ellis, 
solicitor; Mr. David Waterhouse, engineer and surveyor to the 
Council; Messrs. Charles Brightman and Mr. Tucker, members of 
the Council; Mr. Robert George Norman, C.C., and Mr. Albert 
Cole, contractor, of Watford. 

The Court reserved its decision, the Commissioners intimating 
that they would visit Watford and personally view Queen’s Road. 


MAYNARD v. LONDON ELECTRIC SUPPLY CORPORATION, LTD. 


BEFORE Mr. Justice Lawrance and a Special Jury in the King's 
Bench Division on Monday, William Charles Maynard, who had 
been employed as a fitter in the service of the London Electric 
Supply Corp., Ltd., sued that company for damages for alleged false 
imprisonment and malicious prosecution. On January 31st last 


he was arrested on the charge of stealing two copper flanges, aud 


taken to the police-station, where he saw two men in the employ 
of the defendant company. Опе of these men, who had since died, 
then said he hed seen the plaintiff take the flanges. After being 
taken before the magistrate the plaintiff was committed for trial, 
but the grand jury threw out the bill against him. It was stated 
that the plaintiff had always borne a good character. The 
defendant company denied that the prosecution was malicious, and 
said that so far as any charge was made under their direction, they 
had reasonable and probable cause. After plaintiff had given 
evidence, his Lordship held that there was no case against the 
defendants to go to the jury, and entered judgment for the 
defendants with costa, 


Tum Brown PATENT APPEAL. 


[Zn the matter of the Patents, Designs and Trade Marks Acts, 1883 
o 1888, in the matter of Letters Patent, No. 1,434 of the year 1899, 
granted to S. С. Brown.) 


(Concluded from page 969.) 


To a very Jarge extent I can only expound from my own point of 
view the reasons Mr. Justice Neville has expressed in his judgment, 
for in one and all of them I agree. Now, the firat claim is: 
“A tongue and a moving surface so as to make and break the 
circuit for the purpose specified.” It is not denied that that claim 
is to be read subject toa disclaiming clause. The main point of 
attack, and in my opinion the most serious point of attack in the 
whole of this patent, is the attack made on Claim 1. It is said, 
with perfect truth, that figs. 8, 9 and 94, are for all practical 
purposes a reproduction of the contact of Varley, which appears in 
fig. 11, of No. 1,867, of 1866, in the year 1889, and it was not 
disputed that 8, 9 and 9a may be called Varley's contact. It 
is also said in the judgment, though our attention was not markedly 
called to it, to have occurred in Callendar, and it is also said to 
have been described in Delaney, of 1893. That being во, of course 
if this claim is a claim fora tongue adapted to be moved by the 
arrival of signalling currents, a tongue at one end of a relay circuit, 
so as to make and break the contact, if that is the only thing—that is 
a bad claim. That has been foreseen because a disclaimer was put 
in, and the whole question is what is the fair meaning of the dis- 
claiming clause? There is no magic about specifications. You 
have to look at the whole specification and see what it 
fairly means to the public, neither reading it unfairly to 
the patentee, nor unfairly to the public, who want to 
know what it means. The patentee said: "I find that when the 
moving surfaces are arranged as in figs. 8, 9 and 9a the use of a con- 
denser or condensers as there shown, is essential to practical success, 
so that I make no claim to such arrangement excepting therewith.” 
I have not paused to describe Varley’s contact; it is a tongue which 
hangs free from the revolving drum; but he has said in so many 
words the presence of a condenser is essential to that, and I make 
no claim to such arrangements excepting therewith.” It is said 
that we are to constrae that claim as meaning “I claim the com- 
bination, but I tell you to use it with condensers,” and, therefore, 
though he has put in this disclaiming clause, he must still be con- 
strued to have claimed the combination as a combination indepen- 
dently of its use with condensers, І do not see why that is not a 
perfectly good disclaiming clause, or why it is not a perfectly good 
way of limiting the use of Varley’s contact, as in figs. 8, 9 and 9a to 
its use with condensers, and I see a very good reason why it should 
not be put, as I at first thought by words inserted in the claim 
itself, but I think it is quite clear that Claim 1 really does cover 
the modification of the divided drum as well as the claim to figs. 
8, 9 and 94. Mr. Justice Neville has taken this view, and I do not 
repeat, but adopt his language. That being my view 
of the construction of the claim, it is now attacked 
from the point of view of novelty, and that there was no invention 
in applying condensers to such a contact as Varley used, and here, 
of course, we approach the difficult question, Is it only discove 

or is it only invention? As indicated already in dealing with 
electtical machinery of this dclicacy, tules cannot be applied 


as in the case of an overhead crane or ferro-concrete pile 
ог to some of those machines which really do not admit of 
the refinement, and the result of the operation of which 
does not depend upon the refinement which these electrical inven- 
tions involve. Really I deal with the case on the evidence. I 
take Varley’s contact to have been old; I take, of course, 
this to be nothing more than the Varley contact, but 
there is evidence on this part of the case which is very 
significant indeed. Mr. Boys, a most competent and fair-minded 
man, was asked: Did you ever hear of the. use of a condenser 
in connection with such a contact as Varley's contact? Is it 
true that you, a competent electrician, would see at once that this 
difficulty of getting the right amount of contact in order to pass 
the current successtully, would be solved by adding a condenser to 
the Varley contact? He was also asked: So far as you know was 
there anything in electrical knowledge at this date—not only in 
the books but in the general knowledge of electricians which 
would have led a person to suppose that placing con- 
densers across these contacts would have so reinforced the 
contact, as to make these things practically useful for cable 
relays? "—*' I can вау, having made a large number of exceedingly 
and minutely. delicate electrical experiments myself, so that I 
have known the difficulty of delicate contacts, this was entirely 
new tome. I never read of it till I read this specification again.” 
I ask if that is not true, why is it not contradicted? This is not 
evidence of opinion but of fact, and if Mr. Muirhead knew that 
there bad been any number of these experiments made, and made 
to answer by a condenser applied to such acontact, why was not the 
evidence given? The evidence of the critical expert who has never 
practically worked telegraphy is of no importance, if it be a fact, 
that people who bave worked this kind of delicate instrument had 
not the least idea it could be cured by a condenser. But the 
evidence does not stop there. One ought to remember what the 
evidence is as to the difficulty. І am not going to read, but I wish it 
to be available for the purpose of my judgment being understood, 
the evidence on page 181. There is an answer of Mr. Brown’s, where 
he said he had been working on this by experiments as to what, iu 
his view, was the difficulty to be got over. It may be right, or it 
may be wrong; I do not say every electrician would agree; all I 
say is, it is evidence to show there was a great difficulty to be got 
over in connection with the amount of contact between this delicate 
tongue and the surface with which it was coming in contact. At 
page 248, in r -examination, Mr. Brown, in answer to question 
2,047, indicates in a somewhat popular way why he thinks his 
invention had been successful in getting the proper amount of 
pressure or contact at the point. At page 295, in reply to question 
2,176, Mr. Swinburne gives an answer which certainly does him 
very great credit, pointing out the difficulty there was in get- 
ting a proper contact with such an apparatus as 8, 9 and Qa, 
and the function performed or fulfilled by the condenser in that 
case, and all I can say is that dealing with Mr. Swinburne's answer 
there, Ihave no doubt in my own mind Mr. Justice Neville was 
perfectly right in coming to the conclusion that it required a very 
considerable amount of invention io ascertain and to predict, 
or to prove that a condenser would really do this work. 
Finally, on pages 420 and 421, Prof. Silvanus Thompson (and these 
are the only two witnesses called for the petitioner, Mr. Swinburne 
and Mr. Thompson) is asked at question 3,556 and the following: 
“ With that exception you find in these publications no illustration 
of the use of a condenser with a sliding contact? (A) I do not 
think I do, I do not recall any," and then he gives a very clever 
explanation in answer to question 3,562, as to the difficulties to be 
overcome. He is asked: " Do you deny that Mr. Brown discovered 
that the use of a condenser in combination with the smooth sliding 
contact of high resistance would have the effect of passing a 
considerable current through it? (A) On the contrary, I think I 
have said that it is new, in so far as the sliding contact element is 
new, but it was perfectly well known that a condenser would 
improve a contact under not very different conditions. There are 
other things besides pecking conditions.” That is the extent to 
which the evidence goes to show that it is what is called discovery, 
as compared with invention. I unhesitatingly support the view 
taken by my brother, Neville, that given that, the claim ia to be 
construed as being for a combined instrument, in which a condenser 
is used with a Varley contact, it was an invention of very high 
utility, an invention which no electrician could predict by. mere 
general electrical knowledge, and which require experiments, and 
until those experiments had proved successful, success could not be 
predicted ; and, as pointed out in many able judgments in the Court 
of Appeal and the House of Lords, that is quite sufficient to 
support a patent, assuming as a result that the combination is, in fact, 
new, and asa result is useful. I therefore come to the conclusion 
that Mr. Justice Neville's decision on Claim 1 was correct. I ought 
to add that Delany, in 510,007 of 1893, had described the use of a 
condenser for preventing contacts from sparking. 

I wish to say that I concur with Mr. Justice Neville in his view 
that that was not the same use of & condenser as Brown specifled, 
nor was the condenser applied to the Varley contact for the purpose 
of preventing sparking or anything which can fairly be said to be 
analogous; it is applied to Varley's contact, in my opinion, as Mr. 
Brown said,in order to improve the contact for the purpose of 
receiving and sending forward the proper signals. 

Mr. Justice Neville dealt with Claim 2 and Claim 1 together, but 
I propose to deal with them separately, as I think it is eaaier to do 
so, Claim 2 is for “ a moving surface connected to one end of a relay 
circuit, and divided by insulating partitions into sections for making 
and breaking circuit with a tongue or tongues connected to the other 
end of the relay circuit for the purpose specified." Here again 
Mr, Walter pressed us, and Mr. Oripps pressed us to say that this 
claim was bad, because it included any moving surface, If that is 
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the fair construction of the specification, it really is not disputed 
that the specification is bad. If this is a re-claim of the old 
vibrator or the old shaker to prevent the contact point sticking, the 
claim js not worth the paper it is written on. I wish to say that 
throughout this case, it seems to me that although it was very long, 
yet Mr. Bousfield’s cross-examination was most effective in bringing 
out the real points of the case, and I perhaps ought to say here, and 
I say it parenthetically, it will be noticed that I am giving judg- 
ment not having heard Mr. Bousfield in answer to anything except 
this second claim. I have very little doubt, and I hope that my 
judgment will be leniently considered from that point of view, that 

I heard Mr. Bousfield, I might have been able to supplement 
what I have heard on other parts of the case, but, of course, it was 
not necessary for us to hear Mr. Bousfield if we fully understood 
the case, in order to make my judgment better than it would appear 
if I had not heard him. If this is a claim to any moving sur- 
face, Mr. Bousfield said in terms in the course of the argument 
in the Court below, we must disclaim ; the patent is bad. I think, 
again, on page 344 Mr. Justice Neville has put the proper con- 
struction on this specification. He says it does not mean any 
contact. I think I cannot put it better than he did, and, as Mr. 
Bousfield argued before us, that it means sliding contact; we are 
not here trying the question what would be infringement and what 
would not be infringement, we are only trying the question 
whether or not this patent is to be held bad on the ground 
that it ought to be construed as including Delany, or 
something equivalent to Delany. Shaking contacts were old. 
The literature of this case demonstrates that shaking contacts 
vibrate, avoiding what has been called an undue amount 
of pressure and other difficulties in making the contact an 
effective one for its purpose—not making it too stiff or too close, 
but freeing the two surfaces which you wanted to free—was 
old, For myself, I attach very considerable importance to the 
fact that all through this specification, although it is true 
that the expression “ moving surface" is used in the claim, the only 
thing I find is an illustration of one surface sliding over the other, 
as in the case of a drum revolving underneath the tongue, and 
nothing to indicate that a vibrating motion will do. The anticipa- 
tions upon this were said to be Delany, of 1890, No. 3,839—I do 
not think I need refer to the actual passage. It was said, taking 
Delany, 510,005 of 1893, you find several very important things 
which anticipate, according to Mr. Cripps’s argument, this Claim 2. 
You undoubtedly find moving surfaces in some senses. You find a 
tongue at Sheet 2, fiv. 3, at the top of it; you find the tongue 72, 
which moves against screw stops с5 and c4, which screw stops are 
made to tremble or vibrate under motion, and you find on the 
same figure a tongue, No. 4, which comes in contact with a surface, 
which is divided into insulated and uninsulated portions, which 
tongue vibrates on the surface, and I agree that this matter requires 
to be carefully considered. You find the description at page 2, 
lines 78 to 106, which showed that it was vibrating in order to 
remove the liability to stick. You find at page 3, from line 75 
down to the bottom of the page, a description of his other form, in 
which he says: The automatic action of the electro-magnet 8! 
imparts vibrations to the contact arm 4, not only preventing weld- 
ing friction or sticking between its contact point and the contact 
с, сі, c?, but by reason of such vibrations eneuring a minute rubbing 
action between the contact faces, which improves the electrical 
contact." "There is the same thing at the top of page 4. Then in 
Claim 15 he claims: The combination with the contact arm of an 
. electrical instrument and the contact or stop against which it 


works, of means for imparting to one of the said parts, fine vibra- , 


tion parallel with the face of contact to prevent welding or 
sticking"; and Claim 16, The combination with the contact arm 
of a telegraphic instrument, and the stops or contacts against, or 
upon which it works, of means for imparting to the arm or contact 
fine vibrations parallel with the face of contact." Those two 
claims were said by Mr. Walter to be the enunciation of the very 
thing, and it is upon this part of the case that I certainly have 
received very material assistance from the very brief, but able, 
argument of Mr. Bousfield. He points out that this is one of the 
instances which, strangely enough, is referred' to by Mr. Muirhead 
in that very clever summary of his: “It has been attempted before 
to utilise the signal core of Kelvin's siphon recorders to operate 
relay tongues.” Mr. Bousfield showed us that the scheme of 
Delany for this purpose was to put a very fine wire through the 
sipbon recorder tube, and then to use the succession of dot opera- 
tions of that siphon recorder to operate his relay, or, in other words, 
so far as it is an enunciation of what was invented, it was 
improving the electrical action where you had a tapping operation 
moving with great rapidity, resulting in a series of dots or marks. 
Speaking for myself, I cannot possibly come to the conclusion that 
any competent electrical workman would have had any real 
glimmering of Brown's invention from what Delany has described. 
I do not refer to what was graphically said by a great judge on this 
kind of question as to the amount of ingenuity that is brought to 
bear on anticipations, and the minimum of intelligence which is 
applied to the construction of specifications which it is sought to 
upset; but, looking at this thing perfectly fairly, can I possibly 
say that Mr. Justice Neville is wrong when he has come to 
the conclusion that persons looking at Delany and Varley, 
which failed, would be led to make this successful electrical 
machine from the point of view of improved contact by the relation 
of the moving tongue to the surface either by means of the con- 
denser, when you have 8, 9 and 94, or by means of the sliding or 
the divided and partially insulated surface underneath the tongue 
in Claim 2. The actual combination in Claim 2 is not suggested, as 
& whole, to be old; it is suggested that peop:: ought to have 
done it before. I will only refer to, I wiil not read again, the 
passage from Mr. Muirhead's specification, which, to my mind, is a 


very striking commentary. I, therefore, come to the conclusion 
that Mr. Justice Neville was perfectly right in regard to Claim 2. 
I am not impressed with that model which we have seen. That 
model was made after Brown's invention. I think as Mr. Justice 
Neville has said—it was a model produced which purported to be 
in accordance with Delany's, Specification, which Mr. Swinburne 
thought would work, though not as well as Brown's. We remember 
that Mr. Judd said all these delicate electrical instruments have 
to be most carefully looked after to see that they will work at 
all and to keep them in good working order, and when we know 
we are dealing with a very difficult problem, I should like a good 
deal more explanation as to how that model was made, and by 
whom it was made, before I came to the conclusion that it was a 
fair representation of what a skilled workman would make with 
nothing but Delany’s specification before him. If that model was 
made by Mr. Muirhead, I can understand it perfectly. However, I 
do not know whom it was made by or under what circumstances. 
I now come to Claim 3. That is an entirely different part of the 
invention; it is that part of the invention which relates to the 
improved receiver as distinguished from the improved contact 
through which the current which operates the relay circuit is sent. 
It isa claim for “ а receiving instrament short-circuited through a 
closed-circuit inductive coil for the purpose specified.” In con- 
nection with that you must read the second part of the disclaimer. 
"YI wish it to be understood that I do not intend my claims to 
include an inductive coil or magnetic shunt unless said coil or 
shunt possess the characteristics respecting its high self-induction 
and moderate resistance above stated, and unless said coil or shunt 
be used for submarine cables to shunt the receiving instrument 
under which conditions the usual receiving condenser or condensers 
might as aforesaid be dispensed with." A great deal has been said 
that Mr. Brown contemplates condensers being used or condensers 
not being used. It is quite plain that he did tbink in one part of 
his specification that you might dispense with condensers; it will 
not make the invention any the less valuable if it is found 
practical to use it without condensers; he indicates condensers 
may be used ; it is not inconsistent with what he thought, that you 
might dispense with condensers ; it does not make the specification 
bad unless he has in some way made it bad on the fair construction 
of the specification. I must here, perhaps, consider Claims 3 
and 4 together to a certain extent. The particular thing that 
he had described as far as this is concerned is described at page 3, 
line 34, where he says: Another feature of my invention consists iu 
short-circuiting the receiving instrument by an inductive coil or 
magnetic shunt. It is important that these coils or shunts shall 
possess high self-induction with but moderate resistance, and for 
this reason I construct them of induction coils having closed 
magnetic circuits.” Then on page 7, line 40, ‘ Condensers usually 
placed in series with the line are not shown, as such condensers need 
not necessarily be employed when using the aforesaid magnetic 
shunt. The resistance of the magnetic shunt L is much less than 
that of the receiving instrument B, for instance, the resistance of the 
former may be, say, 30 ohms, and that of the latter, say, 5 ohms. 
The result of the arrangement is that all slow impulses flow 
through the magnetic shunt т, and leave the receiving instrument 
B unaffected, and all sudden impulses such as the line signalling 
currents are assisted by the magnetic shunt r, and therefore 
affect the receiving instrument в. A varying zero in the receiving 
instrument, such as is due to slow irregular currenta, i8 thus pre- 
vented. I bad a great deal of difficulty in appreciating this. To my 
mind it was an exceedingly difficult problem, a most interesting sub- 
ject, and when one considers what had been done before, the mere 
Statement of it seems to me to show that the particular device for 
an improved magnetic shunt that Mr. Brown has specified involves 
very high powers of invention, and if successful was a great 
departure. I may just say, so that my observations may be under- 
stood, how it strikes my mind. І liken it for the moment to 
water. I understand that Mr. Brown, or anybody else approaching 
this problem, wants to arrive at this result; that supposing [you 
have got a signalling apparatus which is in the line of a small pipe, 
and you want to get rid of disturbances, you have passing out of 
such pipe a short distance from the receiving apparatus a very large 
pipe or a much larger pipe; I will not say 30 to 500, but that sort 
of variation. And the people say, if you let a current flow down 
which is going slowly, it will find its way round by the wide mouth, 
so that it will not get effectively down to the receiving instrument. 
Then, if you have a sudden rush, it will go by the mouth of the 
wide pipe, and get to the receiving instrument. I daresay I have 
not expressed it correctly to an electrician, but I understand that 
was the character of the problem that had to be applied electrically, 
and this gentleman said: “If you have very low resistance in the 
shunt, you will get your weak currents, which will go through the 
low resistance part, and you will get your sudden impulses as he 
described, going forward and affecting the reoeiving instrument." 
The slow weak currents are prevented from disturbing the instru- 
ment, so as to make the zero vary, to make it less in a position to 
receive and lesa sensitive to the signalling current. This 
has been to a great extent dealt with by the previous 
specifications. The first is that of Varley, of 1862, and the 
passage is at page 8; I must first premise for a moment tbat 
Varley’s idea was to divide the current into two about equal 
portions, one of which went to the shunt and the other of which 
went through the receiver. He says: As these two channels offer 
the same resistance, the current equally divides, but as the half that 
traverses the relay in the opposite direction to the first current 
passes twice as often round it, the magnetic effect of the first wire 
is exactly neutralised, consequently no action would be produced in 
the relay were it not that the iron of the induction coil during the 
period of its magnetisation offers an obstruction to the passage of 
the current, and during this period of time more than one half of 
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the current flows round the second wire of the relay and produces 
а signal as before." He says: Divide the current between the two 
channels; put a choking instrument, or something that will choke 
the one half in the one, then you will get the larger proportion 
going temporarily for an instant down the recciving instrument 
and get your signal.” Nobody denies that that was a step in the 
right direction which Mr. Brown has gone furtherupon. The point 
is, is it invention to devise the improved method that Mr. Brown 
has described. Ав for Williams, upon which the greatest reliance 
was placed by Mr. Cripps and Mr. Walter (Mr. Walter telling us that 
Williams had done the same thing, and done it exactly for the 
вате purpose)—I cannot take that view. It seems to me that 
Williams had thought of dividing it equally. He puta closed 
horse-shoe magnet as the core of his electro-magnet, and he 
gent half the current round that, and he thought it would 
counter-balance the other half. Therefore, he clearly never 
had in his mind the whole problem that Brown has attempted 
to solve. Again, Sir Oliver Lodge says at page 6 of No. 9,712 of 
1898 that he shunts the telephone receiver out “ by a self-induction 
or choke coil ¢, as indicated in fig. 9, where the transmitter 
* н is shown operated by one of the vibrating coils a, as in fig. 7, 
but its telephonic receiver is shunted by the coil ¢ whereby the 
steady current is mostly conveyed, while its rapid fluctuations 
mostly go through the telephone.” To his mind, his Lordship pro- 
ceeded, it would be wrong to suggest that in such subject matter as 
these highly delicate electrical machines they were, after publica- 
tion by a skilled man of his invention, to read into these previous 
specifications knowledge which the most able people, the most 
&dvanced electricians who were specifying never had in their 
minds and never thought of. Claim 4 was for an inductive coil 
provided with a means of initial excitation. It was attacked on 


the disconformity point on the ground that passages in the pro- 


visional specification limited and narrowed the invention or did 
not sufficiently indicate it. In his judgment, however, the pro- 
visional specification was ample to allow this fourth 
claim to be made. What the inventor meant by initial 
excitation“ was something which he said you could do preferably 
by an alternating current. In his judgment the learned Judge was 
perfectly right in saying that if the machine would work with an 
alternating current, the patent was not bad, because he had: put in 
that current which he knew would work. Claim 6 was the case 
where across the bridge“ in duplex telegraphy was put a closed- 
circuit inductive coil in series with the receiving instrament. In 
his opinion it was impossible for them to say the learned Judge 
was wrong in saying that there was sufficient ingenuity when the 
combination (which had never been used before) did effect that 
uscful purpose, which allowed the system to be used with curbed 
transmitters, the jars being cnred. The last objection was to 
Claim 7, on the ground that fig. 4 was for a wheel divided into 
three sections, which did not do its work. It appeared tbat Mr. 
Brown's evidence had not been understood as referring to the dis- 
charge, and he did not think even Mr. Muirhead himself would 
assert that this patent should be revoked on the ground that there 
was not suflicient utility in the divided drum so as to make the 
patent bad. In his opinion, Mr. Justice Neville arrived at 
a right ,conclusion in all these cases. He had seldom 
known a case of this kind supported by such weak 
evidence, where there was upon the case for the petitioner 
such strong evidence of the great step in advance, of great utility, 
and of considerable ingenuity in meeting the difficulties which the 
patentee had to contend with. He thought the appeal must be 
dismissed. З 

Lorp JusricE Воскг,кү arrived at the same conclusion. Ав 
regarded Claim 2, Mr. Bousfield had satisticd him that a moving 
surface in this specification was not synonymous with a surface not 
at rest, that it did not include a surface that was in motion only by 
way of vibration. Thus construed, the second claim, he thought, 
was not too wide. 

Lord JusrICE KENNEDY concurred. 

The appeal was accordingly dismissed, with costs. 


BUSINESS NOTES. 


Cryselco Lamps.—We understand that the Midland 
Railway Co. have placed a contract with CRYsELCO, Lro., for 
the supply of incaudescent electric lamps during the year ending 
December 31st, 1908. The Great Northern Railway Co. have also 
placed a contract with the company for the supply of lamps 
during the six months ending June 30th, 1908. 


Exhibitions of Electrical Apparatus.—On Friday 
last there were two exhibitions at which electrical apparatus figured 
prominently. Опе was that of the ErnEcTRO-lHERAPEUTICAL 
SECTION of the RovaL Society or MEDICINE, and was held in the 
small Queen's Hall; naturally,the leading features consisted of X-ray 
tubes and the apparatus associated therewith. 'l'he annual conversa- 
zione of this Section, which was formerly known as the Electro-Thera- 
peutical Society, was held at the same place in the evening. The other 
exhibition was that of the PHVSICAL SOCIETY or Lonpon, and was 
held in the Roval College of Science, South Kensington; it was 
interesting to observe the extent to which the electrical element 
pervaded the display, few of the stands being altogether destitute 
of electrical apparatus of one kind or another. Each exhibition 


lasted only for а few hours. Owing to the pressurc on our 
this week, for the present we must be content to give a list of the 
exhibitors, leaving more detailed notice for a future issue. 
ELEcTRO-THERAPEUTIC EXHIBITION.—Mesars. Siemens Bros. and 
Co., Ltd.; Marconi's Wireless Telegraph Oo., Ltd.; K. Schall; H, 
Helm; Newton & Co.; W. Watson & Sons; Leslie Miller; A. 
Favre & Co.; Sanitas Electrical Co., Ltd.; H. W. Cox & Co. 
PuHysicaL Soclety’s EXHIBITION. — Messrs. The Cambridge 
Scientific Instrument Co., Ltd.; A. C. Coésor; Crompton & Co., 
Ltd.; Elliott Bros.; Everett, Edgcumbe & Co., Ltd.; Evershed 
and Vignoles, Ltd.; W. Clark Fisher & Wadsworth; Gambrell 
Bros.; J. J. Griffin & Sons; Leslie Miller; Nalder Bros. & Co.; 
3 Bros. & Thompson, Ltd.; Robt. W. Paul; James Pitkin & Co.; 
as, Ltd. 


Brook Green Ball,—To-morrow (Saturday), December 
21st, at the Brook Green Works, Hammersmith, from 7 to 12, will 
be held the Plain and Fancy Dress Ball of Robertson's Social and 
Athletic Club. 


D.P. Battery Business.—We are informed that the 
D. P. BATTERY Co., Lro., since the recent extensions of their works 
and the remodelling of the shops, have been enabled to deal more 
promptly with increased orders. In addition to having a plentifal 
supply of home orders for train lighting and telegraph and tele- 
phone purposes, they have just shipped a large storage battery for 
one of the latest Nile boats. Colonial and foreign orders include 
batteries for Australia, Canada, Italy, New Zealand, Mauritius, 
Aden, Zanzibar, and South Africa. Amongst the home orders for 
country house lighting, the company have secured the renewal 
next year of the storage batteries they installed at Wrox- 
hall Abbey long ago in the early nineties, and last week the 
battery order for the Luton tramway station was placed with them. 
The company is now represented in Japan and its dependencies 
vy Messrs. E. H. Hunter & Co., of Fenchurch Street, London, and 

apan. 


The Lyons Exhibition of 1905.—With reference to 
the notice appearing on page 911 of our issue of November 29th 
respecting an International Exhibition of Electrical Machinery, &c., 
to be held at Lyons in June, 1908, the Board of Trade Journal 
states that in view of the fact that an exhibition of applied elec- 
tricity is to be held at Marseilles in 1908, the Lyonnese Society of 
Agriculture, Science and Industry have decided to confine the scope 
of the Lyons Exhibition to electricity in its application to 
agricultural purposes, which will differentiate it considerably from 
that at Marseilles. 


Thermit Joints in Australia.—Mrssrs. TIERMIT, 
Lrp., London, inform us that their Australian branch has received 
an order for welding portions for 10,000 joints on the new tramway 
system being constructed at Adelaide. Thermit joints have already 
been used to a considerable extent in Sydney, and other systems in 
Australia, and we understand that this order is the result of the 
satisfaction given at those places. 


Catalogues, Calendars, &.—TuHE ErkcrRICAL Co., 
Lrp., Charing Cross Road, W.C.—Several new leaflets, giving illus- 
trations and prices of their cast-iron shipand mill fittings, hall and 
lantern fittings, and portable drilling machines, &c. 

Messrs. HAMILTON Bros., 19, Waterloo Street, Glasgow.— Leaflet 
describing, and giving a price list of, their motor-starters for motors 
of from J to 74 Н.Р. 

Tue HoroPHaNE Co., New York.—The third number of Holophane 
—18 monthly publication issued by the company’s sales and en- 
gineering departments. Illustrated contributions on illuminating 
engineering points, chiefly concerning the Holophane system, 
appear. 

Тнк Hopkinson Gas PLANT Co., Standard Works, Huddersfield. 
—24-page price list (No. 150) in which are given full particulars 
concerning the Hopkinson suction, suction pressure, and pressure- 
gas plants, for non-bituminous fuels. The firm intend to carry out 
only the highest quality of work in this class of business, with a 
view to avoiding failures—reliability, safety, simplicity and cheap- 
ness being the four claims that they set up. Тһе firm has other 
lists of various classes of gas plant and engines in preparation, and 
these will be forwarded to anybody applying for them. 

Messrs. BAXENDALE & Co., Manchestcr.—Leaflet relating to 
recent improvements in Nernst lamps. 

INDUSTRIAL IMPROVEMENTS Co., 2, Jewry Street, London, E.C.— 
Leaflets describing their water-seal automatic discharge valve or 
steam trap ; one gives a list of users, among whom are a number of 
electricity works and electrical manufacturing companies. 

Mzssgs. Mout & Co., 76 and 78, York Street, Westminster, 
London, S.W.—New catalogue (24 pages) containing illustrated 
descriptions, with prices, of their speed indicating and recording 
apparatus. These include various standard patterns of tachometers 
suitable for use by hand, direct-coupled or belt-driven, with any 
class of engine. For the hand tachometers the single spindle 
pattern has been adopted throughout, and very wide ranges are 
obtainable without altering any fittings on the spindles. Among 
the different types of tachographs are types E, F and G, which are 
claimed to be of special value in determining cyclic irregularity 
and efficiency of governor control. 

Messrs. ALFRED HERBERT, LTD., Coventry.—We have received 
a calendar for the year 1908. It carries with it a high-class quality 
impression—which is only what it ought to do coming from so 
reputable a firm. The upper half of cach monthly sheet has a fine 
half-tone view showing some of the Jathes, milling machines, and 
other tools made at Coventry; the lower half sets out boldly the. 
month's days. 


Vol. 61. No. 1,569, Оєсемвив 20,1907] THE ELECTRICAL REVIEW. 


1018 


Messrs. SPERRYN & Co., Lro., Hospital Street Works, Birming- 
ham.— Large postal card illustrating and showing prices of new 
tumbler switches, key-holders, lamp-holders and cut-outs. 

MEssgs. ARCHIBALD J. WRIGHT, LTD., Leyton Green Road, N.E. 
—Leaficts of their electrical novelties for Christmas. 

Messrs. W. & В. Jacors, 390, King William Street, London, 
E.C.—Several new publications: — (1) A leaflet relating to the 
*" Electary ” accumulator; (2) а 16-page booklet (No. 123) in which 
are given particulars and well-executed illustrations of clectric 
heating apparatus (convectors and radiators), also Leitner- 
Prometheus radiator lamps; (3) a stock list of iron screws; (4) a 
24-page catalogue of electrical supplies, including wires and cables, 
ceiling roses, cut-outs, fuse and switchboards, main, tumbler 
and other switches, electric lampe, water-tight fittings, shades, and 
80 On. 

Messrs. C. A. VANDERVELL & Co., Warple Way, Acton Vale, W.— 
Twenty-four-page catalogue (bright red cover) setting out par- 
ticulars, with good illustrations and prices, of their ignition 
accumulators, electric lamps, and accessories. Loose leaflets also 
received deal with their magneto-electric ignition outfits, and the 
С.А.У. synchronised ignition, while one depicts effectively in 
colours a C.A.V. accumulator of 40 ampere-hours’ capacity supplied 
to Messrs. Humber, Ltd. 

Messrs. THOMAS Borton & Sons, Lrp., of Mersey Copper Works, 
Widnes, have favoured us with a handsome pocket book and diary 
(Letts's) for 1907. It is very fincly bound, has card and stamp pockets, 
insurance coupons, and altogether is a very convenient companion. 
Tabulated data concerning some of the firm's manufactures appear 
in the opening pages. 

THE EBONRSTOS MANUFACTURING Co., 22 and 24, Rosoman Street, 
Clerkenwell, London, E. C. Ad vance copy of illustrated list of 
their Ebonestos insulators, bushes, caps, washers, handles, &c. 
There is a convenient finger index to the different sections. 
Practically every article stocked by the company is shown by 
drawings of actual size, and prices are also given. 

THE British Тномѕох-Носвтох Co., Lro., Rugby. Illustrated 
leaflet giving particulara and prices of their electric tea-kettles and 
hot-water jugs. 

SCHIERSTEINER METALLWERK, Berlin W. 30, Schwerinstr. 3,— 
Leaflet relating to the “ Veritas watt-hour-meter, for D. c. and А.С. 


“ Santoni“ Flame Arc Lamp.—We аге informed 
by Messrs. D. Ѕалмтомі & Co. (1906), LTD., that the action which 
the Westinghouse Co. brought against them in respect of the alleged 
infringement of the Bremer patent, in conuection with the 
“ Santoni " flame arc lamp, bas been withdrawn; and we understand 
that application is to be made to the Attorney-General for cancella- 
tion of the Bremer patent. 

On the other hand, we learn from the British Westinghouse 
Electr.c and Manufacturing Co., Ltd., that it must not be supposed 
that their claim has been finally settled in favour of Messrs. 
Santoni; the amendment of the Bremer patent has been already 
substantially allowed by the Comptroller-General, whcse decision 
with regard to the details of the wording is awaited. As soon as 
possible thereafter, the Westinghouse Co. will proceed to enforce 
their claim. 


Trade Announcements.—With reference to a note in 


our issue of last week, we are informed that Mr. John Sydenham is 
a consulting engineer and expert in gas, not electric lighting. 

The general office of the ELECTRICAL TRADES UNION has changed 
its address to 26, Cannon Street, Manchester, where all communi- 
cations should be forwarded after December 21st. 

Messrs. W. Н. A. Ronertson & Co., Lro., have started Lynton 
Works, Bedford, for the purpose of building auxiliary rolling-mill 
machinery of all kinds on up-to-date principles. 

The works of THE ELECTRIC AND ORDNANCE ACCESSORIES Co., 
LTD., Cheston Road, Aston, Birmingham, will be closed for stock- 
taking purposes from Saturday, December 21st, until Thursday, 
January 2nd. Goods can be neither received nor despatched during 
this period, though, of course, all urgent matters will receive 
attention. 

We are asked to state tbat, notwithstanding the liquidation of 
the Electrical Publishing Co., Ltd., announced iu these pages a few 
weeks ago, the publication of the JZl«críical Magazine is not 
affected. The magazine is still being conducted under the editor- 
ship of Mr. T. Feilden. 


Dissolutions and Liquidations.—Karcoon,iE EI. EC- 
TRIC POWER AND LIGHTING CORPORATION, LTD.—A meeting is to 
be held at Broad Street House, E.C., on January 15th, to hear an 
account of the winding- up from the liquidator, Mr. Н. J. Dixon. 

Re D. Santont & Co. (1906), Ltp.—Mr. H. Gordon Nordalys, 
chartered accountant, 13-14, Abchurch Lane, E.C., informs us tbat 
he has been appointed Receiver by the debenture-holders of the 
above company, and as such, he is managing and carrying on the 
business in the usual way under powers conferred by the debenture- 
holders. 

FOREIGN ELECTRICAL BLEACHING PATENTS, LTD.—4A meeting is 
to be held on January 20th to hear an account of the winding up 
from the liquidator. | 


A Large Switeh.—Mxssus. DRAKE & GORHAM, LTD., 
recently showed us a large switch intended for a panel for power 
and lighting extensions at the Maidstone electricity works, the 
panel having mounted upon it, besides other gear, one 2,000-ampere 
quick-break single-throw knife switch, and two 2,000-ampere 
siLgle-pole change-over switches. These switches are made of two 
copper blades in parallel, each of 3 in. x 4 in. hard-drawn copper, 
the current density therefore being 666 amperes per sq. in., while 
the contact area of the blades is run at only 66 amperes per sq. in. 


The contacts consist of substantial gun-metal blocks, milled out to 
take the contact jaws, four in number (two for each blade), these 
being of hard-drawn copper 24 in X Fin. These are sweated into 
the contacts and fixed with three copper rivets going right through 
the blocks. The stems are of 2-in. diameter drawn copper, screwed 
and sweated into the contact blocks, with a copper rivet going right 
through them. The stems are of 2-in. diameter drawn copper. 
screwed and sweated into the contact blocks, with a copper rivet 
right through the block and the copper stem to ensure these 
being rigid. The current density in the contact blades is 640 
amperes рег sq. in. The heel contact of the switch is fitted with 
а #-in. bolt, with cupped spring washers, to ensure a good contact 
being made. 

These switches have been made entirely at the company’s works, 
3, Felix Street, Westminster Bridge Road, where they also have in 
hand at present, amongst other work, seven additional panels fora 
large extension for the Bristol tramways; amongst the gear on 
these panels are:—Three switches of 2,000 amperes each (exactly 
similar to the one described above) ; three of 600 am peres capacity ; 
three of 400, and six of 200 amperes, besides field-breaking switches, 
circuit-breakers, &c. 


Book Notices.“ Telegraphen und Posttarif Unicum." 
A handy schedule of telegraph and postal rates and regulations of 
the world, as they relate to Germany. Cologne: О. Moll. 1908. 
Price 60 pfg. 

„Practical Mathematics." London: Edward 
Arnold. 1907. Price 3s. 6d. 


By F. C. Clarke. 


LIGHTING and POWER NOTES. 


Arbroath.—The T.C. has accepted the terms of the com- 
pany carrying out the provisional order for lighting the streets with 
electricity. The contractors offered arc lamps of 800 c.r. cach at 
£12 per annum, with £2 additional if lighted the whole 
night, and for 1,000-с.р. arc lamps £14 per annum. It was 
understood that all expense for carbons and maintenance should be 
paid by the company for seven years. 


Ashton-under-Lyne.— The T.C. has received from the 
L.G.B. sanction to loans amounting to £25,645 for electricity pur- 
poses, including £12,455 in respect of excess expenditure. The 
L.G.B. deducted £1,517 from the sum applied for, disallowing 
seven items, the largest of which were £497 outstanding debt on 
accumulators which bave been sold, £750 in respect of a water- 
cooling plant contract, and £215 wages paid to permanent 
employés. 


Aylesbury.—The B. of T. bas revoked the 1906 electric 


lighting order. 


Bradford-on-Avon.—Both the U.D.C. and the R.D.C. 


bave passed resolutions favouring the revocation of the B.L. Order 
obtained in 1904, the undertakers (the Western Electric Distri- 
buting Corporation) having failed to carry out the requirements 
under the order. 


Canada.—The reports of the Sub-committee of the 
Ottawa City Council appointed to confer with the various water- 
powers for electrical development to be purchased by the city was 
iesued this morning. The feature of the report is the guarantee 
by the Metropolitan Power Co. to deliver power in the city of 
Ottawa at $10 per H.P.-year, and a recommendation that if the city 
80 desires, the power may be purchased for $175,000 in its present 
undcvelop d shape. A dam, however, is required to be built at an 
estimated cost of $200,000, of which the Metropolitan’s share would 
be $114,000, the balance to be divided pro rata among three other 
power companies in the vicinity. By the buildibg of the dam 
26,540 н.р. could be developed, which would be quite enough for 
some years. 


Cheadle and Gatley.—The B. of T. has asked the 
U. D. C. what steps have been taken to carry out the E.L. Order, 
1900. 


Continental  Xotes.—ITarnvy.—The Municipality of 
Torin is undertaking tbe most extensive electrical service of any of 
tbe Italian local authorities. The work is now in progress, and 
will develop rapidly. А canal, starting on the right side of the 
River Dora Riparia, has a total length of 8,350 metres, nearly half 
of which is tunnelled. The total power available will be 12,800 H. P. 
on the shafts of the turbines. The power will beconveyed to Turin 
by means of overhead conductors, a distance of 60 km. The 
generating station is situated a little below the Giaglione Bridge 
across the river. The cost of the whole works will be about 
9 million lire, and electricity will be sold at a price of 133 lire per 
H.P. per annum. 

FRANCE.—Ovwing to a strike of gas and electric light employés, 
the City of Bordeaux has been in darknees for two or three nights. 
It is stated that the strike has been settled. 


Coventry.—At the City Council on Tuesday, the 
Electric Light Committee recommended that the sanction of the 
L.G.B. should be obtained to the necessary loan, the Committee 
to be authorised to expend the sum of £10,000 on extensions of 
distributing plant, and the sum of £25,000 cn the laying of new 
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mains in the extended area. Alderman West, Chairman of the 
Committee, explained that this was a portion of the large scheme 
for the extension of the works, and that part relating to the supply 
of motors already granted, had been exhausted. The Council 
unanimously approved. 


Devizes.—The В. of T. has revoked the 1904 electric 
lighting order. 


Dublin.—It has been agreed that an electricity supply 
committee, consisting of 10 members chosen from other com- 
mittees, shall in future take charge of the City electricity under- 
taking. This work has previously devolved on the Lighting 
Committee, which in future will deal with public lighting alone. 


Dundee.—The Electrical Contractora’ Association and 
the city electrical engineer are still at variance on the subject of 
the pushing of the business of the department, and with parti- 
cular reference to the department issuing specifications on behalf 
of customers. At a meeting of the Corporation Committee a request 
to meet the Association was refused. 

Magdalen Green, one of the city'a most popular parks, is to be 
lighted by electricity. 


Edinburgh.—The condensing arrangements at the 
M'Donald Road power station are expected to be completed early 
next year. The s:heme includes the sinking of an iron-lined shaft, 
26 ft. diameter, to a depth of 35 ft. where it intercepts a 6 ft. 6 in. 
diameter main sewer running towards Leith. Screening arrange- 
ments are to be provided, and centrifugal pumps will raise the 
water (sewage) through four 18-ia. pipes to the condensers. 
Sluices are provided, also special arrangements for dealing with 
sewer gas. It is estimated that the scheme will cost £5,000 to 
£6,000, exclusive of station plant, and that it will result in an 
annual saving of £1,100—£1,500 in coal and £450 in water. 


Heston and Isleworth.—The U.D.C. having incurred 


a debt of £1,900 through undertaking free wiring of consumers' 
premises at the outset of electric lighting in the area, applied to 
the L.G.B. to sanction a loan to meet the outlay, but without success. 
The U.D.C. has decided to extend the lighting of the main road bv 
substituting iacandescent lamps by arc lights at an estimated 
expense of £413. Upon the report of the electrical engineer, the 
U.D.C. bas also decided, in order to meet the increased load on the 
system, to lay a new main feeder, 2,000 yd. long, to the town of 
Hounslow at an estimated cost of £1,400. 


Heswall.—The P.C. has, subject to the consent of the 
R.D.C., entered into an agreement with Messrs. Robinson & Carter, 
of Liverpool, for the establishment of electricity works in the 
parisb. A company is to be formed with a nominal capital. of 
£30,000, and eaergy isto be supplied for lighting at 5d. per unit and 
for power at 24d. 


Heywood.—4A scheme for enlarging the electricity works 
is to be laid befora the T.C. in a few days’ time, the proposal having 
arisen owing to the increasing demand for electricity for both light- 
ing and tramways. 


India.—The Calcutta Electric Light Co. has been granted 
a licence hy Government for the lighting of Barrackpore by elec- 
tricity. 


London.—The B. of T. has informed the Metropolitan 
Borouzh Councils by circular letter that it is imposing certain new 
regulations with regard to electricity supply at extra bigh pressure 
in sabstitation for those dated February, 1899. The regulations 
are divided.into two sections, the first part containing provisions 
for securing the safety of tae public ia regard to high pressare 
mains, and the second for ensuring a proper and sufficient supply 
of electrical energy. 

IsLtNGTON.—In February, 1906, in consequence of the defective 
coodition of the steam engine and insufficient boiler power at 
Caledonian Road Baths, six small electric motors were installed. 
The superintendent estimates that a saving of 33s. 61. per week has 
been effected by the use of the motors. 

HAMMERSMITH.—The Electricity Committee is arranging with 
Mes rs. Brown Boveri to supply a new turbo-generator winding in 
place of one burnt out and to re-new the old one at small cost. 

BEBMONDSEY.—The B.C. is appealing to the B. of T. not to dis- 
continue the official auditing of supply company's accounte, as the 
Council is directly interested in capital expenditure owing to its 
ability to purchase after a term of years. 

GREENxwICEH.— The South Metropolitan Electric Light & Power Co. 
has appealed against an increase of assessment of £1,000, in respect of 
its new power station, and the Assessment Committee has agreed 
to let the matter rest till 1910. Counsel's opinion has, however, 
beeu obtained by the D.O., and it has been decided to apply fora 
mandamus against the Assessment Committee. 

Pappisaton.—The appeal of the Metropolitan Electric Supply 
Co. against its assessment has been decided in its favour, and the 
Finance Committee of the B.C. is ascertaining the extent of the 
Council's liabilities in the matter. 

L.C.0.—At the meeting on Tuesday the Council gave sanction to 
the borrowing by Hampstead B.C. of £8,155 for mains, transformers, 
house services and mechanical stokers. 


Lowestoft.—The T.C. has applied to the L.G.B. for a 
loan of £661 for the provision of mechanical stokers at the electricity 
works. 


Maidstone.—The T.C. has applied to the L.G.B. for a 


loan of £1,540 for electricity purposes. 


Nairn.—The B. of T. has stated regarding the revocation 
of the E.L. Order, 1902, that it has deferred consideration of 
the matter to April 23rd next. : 


Ossett.—The T.C. has approved of an agreement to 


роне the E.L. order to the Electric Distribution of Yorkshire, 
td, 


Oulton Broad.—A prov. order for E.L. is being applied 
for by Lowestoft T.C. No opposition is anticipated. 


South Bank and Normanby.—A scheme for lighting 
the town by electricity is being considered by the U. D. O. 


Surbiton.—The protracted L.G.B. inquiry into the 
application of the U.D.C. for sanction to borrow £20,000 for E.L. 
purposes was concluded on the 17th inst. Since the commencement 
of the proceedings last month, the above sam has been reduced to 
£11,500. Mr. Elvy Robb has opposed the application on behalf of 
the ratepayers, since the beginning of the inquiry. 


Trowbridge.— The B. of T. has written to the U. D.C. 
intimating that as nothing has been done by the undertakers, the 
Western Electric Distributing Corporation, to carry out the E. L. 
order, it de vol ved upon the Board to consider whether the order 
should not be revoked. In reply to this, the Council has asked the 
Board whether, to avoid the delay which would be caused by 
another company applying for an E.L. order, the existing order 
could be transferred to some other company or firm who would be 
prepared to carry out the work at once. 


Walton.—The Woking Electric Supply Co., Ltd., has 
informed the U.D.C. that it intends applying for powers to 
enable it to lay mains for the transmission of energy to the com- 
pany's area of supply. When the matter came up for considera- 
tion, the clerk said Walton might benefit indirectly, because it 
might be possible for the Urban Electric Supply Co. to arrange 
with the Woking Co. for a supply of energy for the town. The 
question of consenting to the application was left t» the Highway 
Committee. 


Willesden.— Application is to be made to the L. G. B. for 
sanction to a further loan, for the purposes of the electrical under- 
taking, and amounting to £14,727. This sum includes the following 
items for prospective works:—Additional plant, £3,875; meters 
and indicators, £1,125; services, £2,550 ; extension of mains, £8,000. 
The balance of the £14,727 is required to meet excess expenditure 
on works for which sanction has already been obtained, 


TRAMWAY and RAILWAY NOTES. 


Barnes.—A_ noisy public meeting, called by the Rate- 
payers’ Association, has been held, at which a general opinion 
against tramways of any kind in the neighbourhood was expressed. 


Continental Notes. —SwITZERLAND.—The Council of 


States has agreed to the scheme of the management of the Federal 


Railways for the construction of a second tunnel through the 
Bimplon, and has voted the sum asked for in connection with the 
Bcbeme in the railway estimates. 

ITALY.—A concession has been obtained to utilise 3,000 н.р. for 
operating electrically the railways of the Jura; work has been 
commenced at a suitable site near Sion, where a power will be 
obtained from the River Rodam. 


Germany.—A company has j ust been formed in Cologne 
with the title The Koloer Automobil-Droschken-Gesellschaft to 
introduce a service of electric motor-cabs in the city of Cologne. 


Coventry. — An extraordinary accident occurred on 
Sunday afternoon last. A car was descending a rather steep incline 
leading to a sharp curve, when it gathered speed and after rouad- 
ing the curve succe:sfally, though oscillating violently, it jumped 
from the metals and fell over on its side. There were only two 
pa‘sengers on board at the time, and they, together with the driver 


and conductor, escaped without any injury. 


Glasgow, — Following upon a conference with the 
Sramway Committee of Clydebank T.O., a sub-committee of the 
Corporation Tramways Committee has agreed to recommend 
that a new bridge at Dalmuir be constructed, and the line to the 


burgh boundary there be proceeded with as early as possible. The 


bridge over the canal at Kilbowie will not be dealt with in the 
meantime, and investigations are to be made with a view to ascer- 
taining whether an extension of the tramways by the southern 
fringe of Radnor Park is not possible. 


Twickenham.—The U.D.C. has offered to refund to the 
L U. Tramway Co. a sum of £2,000 deposited with its treasurer in 
1900 as secarity for the due completion of the tramway in Twicken- 
ham. It has also agreed to meet the Heston-Isleworth and Southall- 
Norwood U.D.Cs. in conference as to the possibility of establishing 
a line of electric tramway from the Great Western Station at 
Southall, through Norwood Green, Heston, Lampton, to Hounslow, 
and thence by way of Whitton to Twickenham. 


(Continued on page 1019.) 
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ELECTRICALLY-EQUIPPED RAILWAY SHOPS IN THE ARGENTINE. 


(Тнк Liners WORKSHOPS OF THE B.A. WESTERN 
RAILWAY.) 


THE new workshops of the Buenos Ayres Western Railway 
are situated on the main line, about 14 kilometres from the 
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VIEW or THE Moxp BiruMINOUS PRODUCER Gas PLANT. 


centre of the city aud about 10} kilometres from their 
terminal station in Buenos Ayres at the Plaza Once de 
Setiembre. 

These workshops comprise coach and car-building and 
repair shops, loco- 
motive-erecting shop, 
boiler, smith, general 
machine and wheel- 
turning shops, iron 
and brass foundries, 
copper, tinsmiths', 
painting and varnish- 
ing departments, saw- 
mill, and buildings 
for the construction 
and repair of steel- 
frame cars, besides 
extensive depdta for 
the storage of both 
rough and finished 
timber, as well as a 
large coach shed, sec- 
tion store house, oil 


depots, &c. 
The machinery 
throughout these 


works is electrically- 
driven on the three- 
phase system at 440 
volts. Power is fur- 
nished from a сеп- 
tral power station, 
which, in addition to 
supplying electrical 
energy for power and 
light, furnishes com- 
pressed air to operate 
pneumatic tools, 


air lifte ig artesian wells, and for other purposes in the. 


works, 


The contractors for the complete electrical and gas 


engine and producer plant, &c., were the British Westinghouse 
Electric and Manufacturing Co., Ltd. 

The grounds cover approximately 57 acres; the 
company builds coaches, wagons, &c., and erects rolling 
stock imported from England and the United States, 
the shops having & complete plant 
for this purpose The locomotive 
section is equipped with machinery 
for the erection and maintenance of 
all locomotives, bat not for building 
them. 

To the left on entering the main gate 
is the office building, while to the right 
aré the restaurant and workmen’s 
dining room. In the time-keeper’s office 
is an electrically-operated recording clock 
which marks on a tape the time at 
which the watchmen make the visite on 
their beats. 

The works are divided. by a wide 
central avenue, which runs across the 
yard at the main entrance, the weat 
side being devoted to the wood-working 
departments, coach and car building, 
store houses, &c.; the east side contain- 
ing the metal-working departments, 
locomotive erecting and . repair. shops, 
water works, and power plant. Like 
most railway shops, the buildings are 
of only one storey, and . necessarily 
scattered, owing to the lines of tracks 
laid all around them. "n 

The west end of the works is devoted 
to the wood-working departments, the 
stores being provided with an electric walking crane of 
8 tons capacity operated by a 6-н.р. induction motor. 

The car-building and repair department has 10 tracks 
passing through it ; at the east end of the building the tracks 
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WESTINGHOUSE GaS-ELECTRIC GENERATING PLANT IN THE PowEB HOUSE. . 


pass on іо а motor-driven traverser which serves this group 
of buildings. | . a 
The little machinery here required is operated by a 5-1r.P. 
l| 
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VIEW IN THE MAN MACHINE SHOP. 


motor. The saw 
mill, carpenters’ 
shop, - coach-build- 
ing and repair 
department, up- 
holsterers’, tin- 
smiths’, store 
room, &c., are 
grouped together 
in. one building, 
but. аге separated 
by interior di- 
vision walls. These 
departments are 
served by an elec- 
trie traverser ог 
transport table 
whieh runs across 
the whole width of 
the yard, crossing 
main lines and 
through tracks. The 
traverser is 70 ft. 
long, capable of 
taking one of the 
longest coaches or 
geveral shorter vehi- 
cles, and has a carry- 
ing capacity of 45 
tons. ‘There are 
four sets of carrying wheels, 
one set of which is keyed to 
a long shaft receiving motion 
through gearing from a 10-m.r. 
Westinghouse induction motor. A 
pole at one end carries the cur- 
rent collectors, which take energy 
from three trolley wires. These 
rest on brackets attached to cable 
poles. 

А system, of individual motor 
drive. is, to. a. large extent, 
adopted іп the saw. mill, be- 
cause of the intermittent. work- 
ing. of the different. machines. 
Most of the motors are placed 
out of the way in concrete pits 
below the floor, and have their 
auto-starters convenient for those 
attending the machines. The motor 
equipment comprises 23 motors 
aggregating 307 nominal H.P., the 
largest being 60 H.P., and the 
gmallest 8 Н.Р. 

Energy is delivered to the wood- 
working departments, comprising 


WESTINGHOUSE 75-Kw. 


saw mill, carpenters’ shop, coach and 
wagon-building and repair shops, bv 
two tbree- phase lines each composed of 
166,000 c.m. cables. The motor cir- 
cuits in the saw mill are brought to 
two distribution boards which are 
furnished with main fuses and switches 
for each circuit. The cables between 
distribution boards and motors, when 
they run. under the floor, are in iron 
piping, and when they go overhead or 
along walls are carried on porcelain 
clamp insulators. 

In the carpenters’ shop are three elec- 
tric tank heaters for glue pots, each one 
taking three pots. The apholstering 
department has a 1-н,р. motor operating 
a hair teaser. 

At the east end of the works is the 
locomotive section as well as all the 
metal working departments ; the wheel 
shop occupies the west end of this 
block of. buildings. Its machine tools 
are arranged along either wall, and are 
driven from. two 
motor-operated ‘line 
shafts. Two elec- 
trically - operated 
walking cranes trav- 
erse the full length 
of this shop. and 
serve all machines. 
One. is. a' rapid 
walking hoist of 2 
tons capacity and 
is worked by a 5- 
H.P. motor; the 
other being of 4 
tons capacity is 
operated by. an 
8-H.P. motor. The 
total power con- 
nected. here is 56 
H.P., including the 
two cranes. 

Electric power ів 
used in the black- 
smiths’ shop to 
drive blast fans for 
forges and furnaces, 
exhaust fans to 
take smoke away 


Gas ENGINE AND GENERATOR. from the forges 


and furnaces, and 


_INTERIOR OF THE;PowER HousE DURING ERECTION OF PLANT, 


motor. 
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to operate forging machines, bolt aud nut machines, "T 
shears, hot and cold saws, &c. All the forges, are Buffalo 
down-draught type, having all smoke flue underground. 
There are in this department four Westinghouse motors 
of from 10 to 40 H.P., aggregating 85 H.P. 

This shop loads the air-compressing plant heavily, 
as it includes four pneumatic hammers, two of 6 cwt., 
one of 4 cwt., and one of 1ton. Two 
air-receivers are placed here to equalise 
the pulsation caused by the intermittent 
working of the hammers. 

Next to the blacksmiths’ shop is the 
steel frame car and bogie shop, which 
has an electric walking crane of 5 tons 
capacity serving the whole length. This 
is operated by а 10-H.P. induction 


Alongside, and occupying the south 
side of this block, are copper and tin- 
smith’s shops and electro- plating and 
polishing departments; the former has 
a complete equipment of machinery for 
pipe cutting, &c., driven by a 5-H. P. 
induction-motor hung from. the roof 
truss, and the latter a plating dynamo 
and polishing machines driven by a 
9-H,P. motor, 

The general machine. shop, on. the 
north side between the smithy and 
foundry, has its machine tools belted to 
nine short line shafts, each of 
which is driven by an induction-motor 
carried on cast-iron brackets, secured to the walls 8 ft. 
above floor level. The auto-starters are conveniently 
placed, so that operators can handle them from the ground 
level. The motors all run at the same speed, 925 R.P.M., 
and drive the line shafts by two reductions of belting, 
the equipment comprising two of 5 H.. and seven of 
10 H.P., besides an electrically operated walking crane which 
serves all the large lathes and planers and is driven by a 


ELEOTRICAL TRAVERSER FOR LON d ROLLING STOCK. 


5-H.P. motor. This department yields a fairly steady load, 
the current consumption being from 75 to 85 amperes per 
phase. 

In the iron.and brass foundry at the north-east corner 
of the block, adjoining the machine shop, the emery wheels, 
mattlers, &c., are operated by a 5-H.P. motor. A 5-ton 
electrically-operated three-motion overhead travelling crane, 
controlled from the floor, serves this shop. 


The cupolas are situated outside the building on the north 
side and are of Stewart's economic type. The blast is 
supplied by two Roots blowers, each geared to a 15-H.P. 


. Westinghouse motor running at 570 R.P.M. 


The brass foundry is also provided with a light electric 
travelling crane operated by a 3-H. P. motor. 
The foundries have, in dion to the electric cranes, 
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Moron-Dnivnx A1R- R PLANT. 


motors of 8 to 15 H.P., aggregating 38 н.р. The load is 
very variable, owing to the шеспе being intermittently 


worked. 

The locomotive erecting shop is served by four 
35-ton electric overhead travelling cranes, two in each 
bay, these are of 60-ft. span, and run the whole 
length of the buildings. The cranes are electrically 
equipped for all motions, and have a light hoist- for loads 
up to 5 tons, which is operated by the same motor which 
runs the 35-ton hoist, either one being.connected by a clutch 


on the crab carriage. 


The Westinghouse crane motors are all of the three-phase 
type, and are operated at various voltages from transformers 
having a number of taps. There is, in this department, a 


CRAB CARRIAGE, 35-TON TRAVELLING CRANE. 


very extensive distribution of compressed-air piping for the 
operation of portable pneumatic tools. 

The boiler shop is spanned by an electrically-operated 
three-motion travelling crane of 25 tons capacity, similar to 
those in the locomotive erecting shop; the machinery is 
operated by two 10-H.P. motors. 

The paint shop is a special building, in which a com- 
plete plant for artificial ventilation is installed; in the 
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paint-mixing department is a paint mill operated by a 
1-H.P. motor. | 


AVV " 


оо VIEW IN THER Loco. ERECTING SHOP, SHOWING 35-TON TRAVELLING CRANES, 


There are two distinct water-pumping plants situated at, 
the east and west wells respectively, and five of the eix 
pumps are electrically driven. 

The power plant is situated at the east end of the works ; 
the gas producer plant, like most installations’ of the kind, 
is not placed under cover. 

The power house building is of brick construction ; there 
being a machine room for gas plant machinery, engine and 
dynamo room, air-compressor room, offices, workshop, and 

store room. The boiler house forms an extension at the east 
end, and is provided with a chimney 65 ft. high. 

The gas plant consists of two water-sealed Mond bitu- 
minous producers, each capable of gasifying 10 tons of 
coal in 24 hours, together with the corresponding purify and 
cleansing apparatus. These are placed close together sur- 
rounded by colamns which support the staging carrying 
the coal bunkers, coal elevator and conveyor, superheater 
towers and charging platform. The superheater towers 
or regenerators are placed at the back of the producers, 
between them and the building, and rise to a height of 
40 ft. above ground level. 

The gas leaving the top of the producer, passes through 
the superheater towers, washers, gas 
tower, gasometer, washing fans, sawdust 
scrubbers and condensers, to the engine 
main. None of the by-products are 
recovered as the price offered will not 
repay the expenses of recovery. 

For the generation of the blast two 
blowers are provided, a steam-driven 
Roots blower, and a Korting biower, 
which latter is of the injector type. 

The boiler house contains two loco- 
motive-type boilers and a Worthington 


duplex pump supplying feed water 
through an exhaust steam heater. 
Three Worthington duplex steam 


pumps circalate the water through the 
gas and air towers and ‘settling tanks. 
A Roots blower for supplying blast to 
the producers, and gas-washing fans, are 
also provided. 

The coal used in these ойда 
for making gas is bituminous slack, 
and costs $6.50 per long ton at the 
works, 

The engine room is equipped with 
Westinghouse three-cylinder gas engines, 
direct connected to Westinghouse three- 
phase alternators. These engines work 
on the four-cycle principle, having an 
impulse from each cylinder every two 
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revolutions, and are so well known that no extended 
description need be given. 


There are four unite, three ot which 
are of 250 B. H. P. coupled to 150-Kw. 
three-phase generators and operate at 
200 R.P.M. The fourth unit isa 125-H. p. 
engine coupled to a 75-Kw. three-phase 
generator which operates at 272 R.P.M. 
The alternators deliver three-phase 
current at 440 volts 50 cycles. They 
are operated in parallel; and, as will 
have been seen, the load, owing to the 
intermittent working of the shops, is 
very fluctuating. 

The armatures are Y-connected, the 
neutral connection being brought out, 
and the collectors are of the skeleton 
ventilated type with four rings. The 
three terminal leads to the switchboard 
are 400,000 c.m. cable; the neutral 
being half that section. 

A motor-generator set, consisting of 
‘a 60-H P. induction motor running 
at 700 R. P. M. coupled to a 40-Kw., 
125-volt dynamo, supplies exciting 
current for the whole station. To start 
up the plant current is taken from a 
steam-driven lighting set. 
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A motor-generator set consisting of a 2-H.P. induction 
motor direct-connected to a 14-KW., 125-volt, direct- current 
generator, supplies continuous current for the operation of the 
watchmen’s clock, electric fans, &c., during the day time. 

The switchboard is built up of four dynamo panels, two 
feeder panels, one load panel, and one exciter panel ; all 
being of white marble with chamfered edges. The dynamo 
panels are each fitted with a three-pole, double-throw, quick- 
break main switch, ammeter and switch for field circuit, and 
а main ammeter for each phase. 

The feeder panels each contain two feeder circuits, with a 
three-pole, double-throw main switch, ammeter and recording 
wattmeter for each circuit. . 

At the end of the board, on a swinging bracket, are two 
total-output ammeters, and on the top of the switchboard is 
the synchroniser. The switchboard has duplicate bus-bars, 
and any dynamo and any feeder can be thrown on to either 
one. These two sets of bus-bars can be put in parallel 
by closing a single-throw switch on the load panel. 

Pash buttons on the board operate electric call and signal 
bells throughout the building. In the enclosure below the 
board are the arc and incandescent lighting transformers and 
compensators, series rheostat for fields of generators, &c. 

All the cables within the building are placed underground. 
Those from the dynamos are carried in clay pipes and 
trenches. The outgoing feeders cross the building in a trench, 
follow up two of the columns and pass through the wall 
to the outside. In the trenches the cables are carried on 
porcelain insulators which are attached to iron cable racks, 
and, where they pass up the wall, are held by iron clamps 
having porcelain bushes. 

There are two three-phase feeders composed of 260,000- 
c.m. cables, and two of 165,000-c.m. cables, besides several 
smaller ones. These are carried outside of the power house 
on brackets formed of channel-iron. There are four cables 
toeach arm, spaced 15 in. apart, the brackets being spaced 
18 in. apart vertically. All are anchored by strain insulators 
and tension screws. 

From the corner of the power house the cable line 
continues, supported on steel poles with  channel-iron 
bracket, the poles being spaced from 120 to 150 ft. apart. 

The compressor installation consists of two Ingersoll- 
Sergeant duplex compressors, each driven by an 80-H.P. 
induction motor belted to the fly-wheel. The motors run at 
a speed when loaded of about 680 R. P. u., and the compressor 
at 150 в.р.м., the capacity of each being 350 cb. ft. of free 
air per minute. They are controlled by an unloading device 
which permits of lifting some of the valves at both ends of 
the cylinders as soon as the air reaches the set pressure. 

The air supply is passed through a cooling tower, and 
delivered to two receivers for distribution. 

The power house is illuminated by arc and incandescent 
lamps, arc lamps being suspended from ornamental cast-iron 
brackets attached to the columns. 

Sparking current is furnished from a small p.c. dynamo 
driven off the line shaft of the gas plant machinery, as well 
as from the sparking dynamos on each engine, а plain throw- 
over knife switch being used to make the change. 

There are two gas-engine-driven air compressors to com- 
press the aic iuto storage tanks for starting the large engines; 
each of these consists of a Campbell 8-н.р. four-cycle engine 
of the hit-and-miss type, driving a single-acting air-com- 
pressor cylinder. The air is compressed into four storage 
tanks of approximately 40 cb. ft. capacity each, at a 
pressure of about 190 lb. 

The power distribution is all by three-phase circuits at 
440 volta, 50 cycles. There are four principal feeders, whose 
load varies within the following limits :—(1) 75 to 200 
amperes ; (2) 30 to 180 amperes; (3) 0 to 200 amperes ; 
(4) 150 to 220 amperes. The total number of motors 
installed is 93, of 1,071 H.r. 


(To be continued.) 


New Technical Institute.—A Technical Institute is to 
be established at Woking to serve the needs of the town and dis- 
trict, under the Surrey Edacation Committee, accommodation being 
provided for 700 students, 


TELEGRAPH and TELEPHONE NOTES. 


Telephotography.—The Daily Mail states that the first 
regular station for the transmission of photographs by telegraph 
was to be established at Munich on December 15th. A similar 
station is to be established in Berlin, and London and Paris will 
later be connected with a service. : 


Telegraphic Interruptions and Repairs :— 
Canina, INTERRUPTED, REPAIRED, 
Curaoao-Coro 


Curacao-La совага | Closed... oe oe 
Curacao-Maracaibo 


Tarifa-Tangier ee ee eo Jan. 18, 1904 ee ee 


Port Arthur-Chifa (Closed) ..  .. l.  .. Mar. 9, 19044. 
Garachioo-Banta Crus -— os as 


Brest-Dakar ee ace ee [E oe e July 22, 1907 
Cueta-Tangier ee ee ee ee i ee е 1, 1 ee 4 


Falmouth-Bilbao;. — ..  ..  .. Doc. 9, 190777 
Bierra Leone-Accra , .. ee Е ec .. Dec. 11; 1907 .. Dec. 12. 
Lagos-Brass-Bonny ite .. Dec. 11, 1907 .. Dec. 12. 
LANDLINES. ` 
Puerto-Barrios .. T os eo ee „ Aug. 9, 1902 .. "t 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 1014.) 


Colwyn Bay.—A resolution having been passed by the 
Council requiring the Light Railway Co., in the laying down of a 
further portion of the electric tram route between Llandudno and 
Colwyn Bay, to put wood block paving between the rails, Mr. S. 
Bellon, chairman of the tramway company in question, promptly 
wrote the Council, and with success. His letter was ir terms of 
objection to wood blocks, but he offered to lay down the blocks 
subject to the Council maintaining the roadway for £60 per mile 
per annum, paid tothe company. The effect of this communication 
was that the Council rescinded the resolution. 


Dewsbury-Ossett.— The Ossett T.C. has applied to the 
B. of T. fora loan of £22,856 for the construction of tramways in 
the borough. 


Ilford.—The Tramways Committee of the U.D.C. is in 
negotiation with traction corporations as to the system to be laid in 
Cranbrook Road. The Committee has accepted an invitation from 
the G.B. Surface Contact Co. to view the lines which are being laid 
by the L.C.C. in Bow Road. 


London.—FutHamM.—The Works and Highways Com- 
mittee bas decided not to consider favourably the proposed L.C.C. 
tramway in Fulham Palace Road unless the Council adopts the 
conditions specified by the Fulham B.C. in June last. 

L.C.C.—The Parliamentary Committee asked for, and obtained, 
authority for the seal of the Council to be affixed during the 
Christmas recess, to such memorials as might require to be 
presented in regard to tramway Bills in Parliament in the session 
of 1908, so that the Council might be heard before the Examiner 
and Standing Orders Committees. The Committee also mentioned 
that the Metropolitan Electric Tramways, Ltd., proposed to seek 
power for the extension of their existing tramways from Lock 
Bridge, Harrow Road, along Harrow Road to a point in that 
thoroughfare near Edgware Road. The existing lines of that 
system in the County of London were pu by the Council 
this year, and the Council had decided to exercise its powers in 
that respec. As the company bad applied to the Council for con- 
sent to the introduction of the Bill, the Highways Committee was 
of opinion that permission might be given, and the Parliamentary 
Committee concurred in that opinion. Tne Committee, therefore, 
recommended, and the Council decided without discussion, to grant 
consent under seal subject to a satisfactory arrangement being 
arrived at with the company. 

Вт. PANCBAS.—The B.C. has decided that it can bear no part of 
the cost of constructing a new bridge across the Metropolitan Rail- 
way at King's Cross, to carry a double line of tramways for the 
L.C.C.; it has decided similarly in regard to the widening of 
Southampton Road for the same purpose. 


Manchester.—The Tramways Committee is seriously 
considering the extension of the system in the growing industrial 
district of Clayton. Ratepayers there desire the extension. The 
work of coustructing additional tramways in Moss Side will be 
commenced, it is understood, at an early date. 


Middlesex. — A new tramway route from Lower 
Edmonton to the county boundary was opened on the 11th inst. 
It is between three and four miles in length, and connects with the 
existing tramway system, which communicates with that of the 
County of London. 


South Lancashire.—It is stated that both the 
London and North-Western and Lancashire and Yorkshire Railway 
Companies are seriously contemplating carrying out the electrifica- 
tion of certain of their lines in the Manchester, Liverpool and central 
Lancashire districts respectively, but no definite information can 
be obtained regarding the pending developments. 
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U.S.A.—Mr. Alfred Smith, vice-president and general 
manager of the New York Central Railway, has been indicted for 
manslaughter following on the accident to an electrical train on 
February 14th last, when 23 persons were killed and 67 injured. 
According to the evidence, the instructor of the New York Central 
school for drivers obtained his knowledge of electrical engineering 
in a correspondence school; he estimated that four days was sufficient 
to turn a steam driver into an electrical one, on the company’s two- 
mile experimental track. 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ADLINGTON (Lancs.).—New Council school. H. Littler, county architect. 
ALDERSHOT.—Married soldiers’ quarters at Longmoor. H. B. Measures, 
Director of Barrack Construction, War Office, Pall Mall, W. 
ATHERTON.—New co-operative premises. Secretary, Leigh Friendly Co- 
operative Society, Leigh, Lancs. 
BARNES.—Block of shops in Upper Richmond Road for Neville & Crosse. 
Eleven houses in Upper Richmond Road for T. Reid. 


BELFAST.—Extensions and repairing shops, G.N.R. terminus. 
Public abattoir contemplated by the Corporation (about £30,000). 


BETTWS-Y-.COED (PrwNwxacnNo)—New Council school for Carnarvonshire 
С.С. R. Li. Jones, architect, 14, Market Street, Carnarvon. 
BLAYDON-ON.TYNE (WiNLATON).—New place of worship. Liddle & Brown, 
| architects, Prudential Buildings, Newcastle-on-Tyne; E. R. 
Davidson, builder, Blaydon. 
New Council schools for Durham С.С. J. Monson, architect, 77, 
Westgate Road, Newcastle-on-Tyne. 
adio d mill extensions for Messrs. Walker & Brown, Brown- 
ow Fold. 
BRISTOL.—New Presbyterian Church, lit by electricity. Р. Munro & Son: 
Я architects, 8t. Stephen's Chambers, Bristol; Wm. Cowlin and 
Bon, builders, Shatton Street, Bristol. 
BROADSTAIRS.— Detached residence, Roseberry Avenue, for R. J. Spratling. 
West Clitf Rond. 
BROMLEY.—New fire station at Orpington. W. J. Winter, Council Surveyor, 
Station Road, Sidcup, Kent. 
BROUGHTY FERRY.—Alterations to house for Dr. Gowans. 
CADISHEAD (Lancs.).—Extensive works for J. P. McDougall, Manchester. 


CARDIFF .—Fire Station and Operating Theatre at the Mental Hospital for tho 
.C. W. King & Sons, builders, Whitchurch, Cardiff. 
CARNARVON.—Extensions to Highfield, and erection of motor garage for 
Ald. kay-Menzies, R. Ll. Jones, architect, 14, Market Street, 
Carnarvon. 


CHADDERTON (near OL DAW). New Town Hall for the U. D. C. 
CHERTER.— Extensions to Queen's School for the Governors (£4,000). 
CHESTER-LE-STREET.—New Council Schools for Durham C. C. W. Н. 
чш architect, 25, Collingwood Street, Newcastle-on- 
yne. 
COLWYN BAV. Houses in Conwny Rond. J. О. Davies, builder, Colwyn Bay. 
DARBISOTON Nee billiard room at Rosebank, Trinity Road, for J. J. 
aylor. 
Ice factory and carriage works in Valley Street North, for G. 
Dickinson & Son, 
DARTFORD.—Honses (22) in Shenley Road. A. T. Ridley, builder, 27, Shenley 
Road, Dartford. 
DUNDONALD (N.B.).—Extension to Fullarton School, Troon (£9,360). 
DURHAM.—Hare and Greyhound Hotel, Bowburn, to be rebuilt, for J. Nimms 
» and Son, Ltd. 
FRASERBURGH.—New Central School for Cookery, Laundry and Manual 
Instruction. D. and J. R. Me Millan, architects, 105, Crown 
Street, Aberdeen. 
GLASGOW.—New Garden City. W. Inglis, 261, West George Street, Glasgow. 
GREAT HARWOOD (haxcs.).—New Elementary School and Technical In. 
struction Block (accom. 900). Н. Littler, architect, 16, Ribbles- 
dale Place, Preston. 
GRIMSBY.—New Head Post Oftice. ‘Postmaster, Head Post Office, Grimsby. 
HALIFAX.—Fire Brigade Station, three houses, stabling, &c., for the Halifax 
Flour Society, Ltd. W. Clement Williams, architect, 29, South- 
gate, Halifax. 
HASLINGDEN.--Important extensions at Charles Lane Mills. Messrs. Carr 
and Parker (owners). 
HASTINGS,.—Additions to cooling tower for the Tramway Co. Kincaid, 
Waller, Manville & Dawson, engineers, Westminster, London. 
HOUGHTON-LE-SPRING.—Fleece Tavern, East Rainton, to be rebuilt for 
Robinson Bros., Ltd. 
HUDDERSFIELD.—Proposed additional premises for local Co-operative 
Society. 
HULL.— New Co-operative premises. Hull Co-operative Society. 
ILFORD.—Ten houses. Е. T. Dunn, architect, 7, Roding Street, Ilford. 
Additions to Salvation Ariny barracks. O. Archer, 101, Queen 
Victoria Street, E.C., architect. 
ILLOGAN HIGHWAY (ReEpRUTH).—New Wesleyan Chapel. 
KEARSLEY (near Borod). —-Tempornry Mission Hall. 
Vicarage, Kearsley, Bolton. 
KETTERING.—Important extensions to the Hospital for the Joint Hospital 
Board. Gotch & Saunders, architects, High Street, Kettering. 
LEE.—Eight houses in Old Road. Hatch & Hatch, 62, Rushey Green, Catford, 
agents, 
LEWES.—New hospital for the Victoria Hospital and Infirmary. 
LLANFAIRFECHAN (CARNARVONSHLRE).—New Council school for the С.С, 
R. Ll. Jones, architect, 14, Market Street, Carnarvon. 
LONDON (SurrnkExnubp's Besu, W.). Alterations to Empire Musie Hall. 
F. Mateham & Co., 9, Warwick Court, W. C., architects. 
(SHOREDITCH. —Alterations and additions to Standard Theatre. 
F. Matcham & Co., 9, Warwick Court, W.C.. architects. 
(Ciry).- -New school (512 places) for Sir John Cass Foundation. 
(Kiscsway), -Veterans? Club. Maior Arthur Haggard, Museum 
Station Buildings, 133-6, High Holborn, W.C. 
(Carronn, S. H.). Six shops in Langley Road. Jas. Watt, Branley 
Road, Catiord, S. F.,, builder. 
Drrrroxpb).—Cnpe of Good Hope Hotel to be re-built (£2,000), 


Rev. J. Morgan, 


LONDON (W.).—Alterations and additions to six:thouses in five streets 
(£13,901). F. W. Foster, architect, Bedford Row, W. C. 


(W.C.).—Buildings in Norfolk Street (27,600). Е. W. Foster, 
architect, Bedford Row, W.C. F. G. Minter, High Street, 
Putney, builder. 

(QUERN VICTORIA STREET, E.C.).—Re-construction of Century 
House. John Greenwood, Ltd., 12-14, Arthur Street, West 
London Bridge, builders. 

(SouTHW \RK).—Extension of warehouse for J. Spicer & Sons. 
Rowland Plumbe, 13, Fitzroy Square, W., architect. 

(SoUTHWARK).—Gymnasium at rear of mission hall in Collier's 
Rents. 

(SOUTHWARK).——Warehouse in Long Lane for Dalton & Morgan. 
A. B. Stenning & Co., 191, Cannon Street, E.C., architects. 
(HaxrsrEAD).—Additions to Myrtlewood. J. Е. Parker, 18, Coleman 

Street, E. C., architect. 

(Нлскхет, N.E.,— Eight shops and houses. 
Rading Road, Homerton, N.E., builders. 

(FINE Y). Roman Catholic Church in Birkbeck Road. 

(MakYLERONE, W.).—Block of flats in Portland Place. F. T. Verity, 
7, Sackville Street, W., architect. 

(BERMONDSEY).—Warehouse for Spiller & Bakers, millers. W. 
Lawrence and Son, Canal Works, Waltham Cross, builders. 

(S. E.) .- Business premises in Boro’ High Street (£2,100). V. 
Vagnolini, 38, Stirling Road, Clapham Rise, 8.W., architect; 
Rice & Son, 15, Stockwell Road, Clapham, S. W., builders. 

(ToTTENHAM).—Re-erection of shops, 492 to 500, High Road. 
Warrag & Stupart, 78, Grand Parade, Green Lanes, N., 
architects. 

(ToTTeENiAM).—Additions to Maynard’s factory in Vale Road. W. 
Stone, 2, Great Winchester Street, E.C., architect. 

(FiNcHLEY).—Eleven houses in Cavendish Avenue. Е. Wheeler, 
5, Staple Inn, W.C., architect. 

(HACKNEY, N.E.).--Three shops. Rowlandson & Co., 267, Mare Street, 
Hackney, builders. 

(KINGSLAND, N.E.).—Workshop. 
Street, Kingsland, builders. 

(LAMBETH).—Buildings on site of Nos. 26 to 83, Hutton Road. 
Wm. E. Clifton, 7, East India Avenue, Leadenhall Street, E.C., 
architect. | 

(Brompton Roap, 8.W.).—Buildings. J. J. Wheeler, Woodford 
builder. 

(BnixToN). — Addition to store building. Н. P. Wyatt, 18, Angell Road, 
S. W., architect. 

(Nox w Oo). Development of estate between Cornwall Road and St. 
Saviour’s Road. Fasnacht & Beale, 17, Old Queen Street, B. W., 
architects. | 

(LEWIsHAM).—-Row of houses for Building Estates and Properties, 
Ltd., 31, Walbrook, E.C. 

(N.).—Fire stationin Caledonian Road. W.E. Riley, superintendent 
architect, L.C.C., Spring Gardens, S. W. 

(W.C.).—Building at corner of Exeter Street and Catherine Street. 
A. Boys & Co., 361, Birkbeck Bank Chambers, High Holborn, 
W.C.,surveyors. | 

LUTON.—Houses and shop, Dallow Road, for Edwin Hillyard. 
MANCHESTER.—Proposed co-operative laundries in North of England. 
Secretary, Co-operative Wholesale Society, Manchester. 

(FAILSWORTH).—Development of Fields Estate, including erection 
of three cotton mills and 200 houses. F. G. Isherwood, J. P., 
builder, Oldham. 

MANSFIELD.—New Church at Skerry Hill. L. A. Westwick, architect. 

MAR(GATE.—Business premises, corner of Norfolk Road and Northdown Road, 
for E. F. Cobb. 

MERSTHAM.—Residence, Rockshaw Road. W. Н. Ferguson, Beckenham. 

NANTWICH (Wypunsury).—Residence for C. R. Cooper. A. W. Moss, 
architect, Sentinel Buildings, Hanley. 


NEWCASTLE-UNDER-LYME.—T wo new Council schools at Audley. (Accom- 
modate 300 and 400 respectively.) С. Balfour, Director of 
Education, County Education Oflices, Stafford. 


NORTHALLERTON.—New secondary school for North Riding of Yorks C.C. 

| : W. H. Brierley, architect, 13, Lendal, York. 

NUTFIELD (Surrey).—Residence on Blackland's Estate. P. vw &nham, 
builder, Brighton Road, Redhill. 

PERTH.—Villas in Craigie. Wm. Gray, joiner, Perth. 

Extension of Perth Academy to cost £2,000. Smart & Stewart, 

architects, Perth. 

PRESCOT.—Important extensions at the workhouse for the B.G. (£9,000). 

PWLLHELI.—New Council schools at Chwilog and Pentreuchaf., R. J). Jones, 
architect, 36, High Street, Pwllheli. 

RHYL.—New pavilion near Water Street (£8,800). Smith & Maxwell, architects, 
Manchester. 

RICHMOND.—Four houses and three shops. W. Vincent, West Park Estate, 
Kew Gardens, architect. 

SHIPLEY (Yorks).—Extensive business premises in Ashley Lane, for P. 
Henderson & Co. : i 

SIDMOUTH.—New police station, &c., for Devon С.С. (£1,775). 


SOUTHALL.—Church of England and Vicarage (£8,800). Sir Arthur Blomfield 
and Sons, 6, Montague Place, W., architects; Longley, Crawley, 


Simpson Bros., 79, 


8. Hayworth & Sons, 108, High 


builder. 

POU TOR place of amusement on the foreshore (£6,000) for Helters, 
Ltd. 

SOUTH SHIELDS.—Assembly halland shops. J. Parkinson & Sons, builders, 
Blackpool. 


STOCKPORT (REpnpIsH).—New doubling mill. New concern. 
New factory at Mid-Reddish. Stott & Sons, architects, Manchester. 


STRATHPEFFER, N.B.—New church and manse for the Rev. Mr. Johnstone. 

SWANSEA.—Honses (33) for T. Davies. 

TEDDINGTON .—-Red Lion Hotel to be rebuilt, for Watney, Coombe, Reid and 
Co., Stag Brewery, Pimlico. 

TURTON (BorToN).—Extensions at Messrs. T. Appleton's bleach works. 


WALKDEN.— Important mill extensions and alterations for E. Rothwell and 
Sons, cotton goods manufacturers. 


New oftices in Wilfred Road for J. L. Owen & Sons, builders, 


Walkden. 
WARRINGTON.—New Post Office. J. Parkinson & Sons, builders, 
Blackpool. 
WATERLOO (йе! Liverroor)—Houses (14) in Brooke Road, for Smith and 
avies, 


WELLINGBOROUGH.—Important extensions to the Grammar School for the 
Governors. H. W. Miller, clerk, Hatton Hall, Wellingborough. 


WHITBY.- Villa residence at Sandsend for Dr. Tinley. E. H. Smales, archi- 
tect, 5, Flowergate, Whitby. 

W HITEHAVEN.—Alterations to Old Clydesdale Bank. J. S. Moffat, architect, 
Church Street, Whitehaven. 

WIDNERS.--Important extensions to Mersey Copper Works, for Thos. Bolton 
and Sons, Ltd. 

WORSLEY.— Proposed additione to Drywood Hall. Earl of ENcamcre. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Austria-Hungary.— December 3186 and January 4th. 
Tenders will be received by the К.К. Staatsbahndirektion at Prague 
(1) till December 31st for an electric travelling crane to lift three 
tons, required by the railway works at Laun; (2) till January 4th 
for an electric pump of a capacity of 70 cubic metres per hour, with 
suction plant and compressed-air tank, required by the watcr-power 
works at the station at Bodenbach. Forms of tender, &c., may be 
obtained from the K.K. Staatsbahndirektion, Abteilung 4, Prague. 

Tenders are also being invited until December 31st for the con- 
straction of water-power works, including the supply of a turbine, 
generator and other plant required in connection with the erection 
of a hydro-electric central power house on the Koritnica-bach. 
Tenders to the К.К. Bergverwaltung, Raibl..— Bouri of Trade 
Journal, 


Belfast.—December 28th. A double line of electric 
tramway, permanent way, electric masts, cables, wiring, lamps, &c., 
for the Belfast Harbour Commissioners. See Official Notices” 
November 22nd. 


Belgium.—The municipal authorities of Jemappe-sur- 
Meuse (Lidge) have lately invited tenders for the establishment of 
a central generating station in the town for the supply of electrical 
energy for public and private electric lighting and power purposes. 


Brussels.— December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the xw School. 
Specifications, 1s. 8d., from 40, Rue de Reutiers. A deposit of 
£240 is required. 


Buenos Ayres.—It is stated in the Review of the River 
Plate that the municipality has been calling for tenders for the 
construction of an asylum for beggars and incurables, to be fitted 
with electric lifts and electric lighting. 


Finchley.—January 20th. One 350-Kw. high-speed 
engine and dynamo, &c., for the Council's electricity works. Sce 
„Official Notices" to-day. 


France.—January 15th. 'The municipal authorities of 
Lyons are inviting projects for the establishment of a combination 
refuse destructor and electric power generating station. 


Kilkenny. — January 18th. Suction gas plants, gas 
engines, electric generators, battery, switchboard, maius, wiring, 
&c., for the District Lunatic Asylum. бее “ Official Notices” to- -day. 


London.—January 8th. The Metropolitan Asylums 
Board invite tenders for an electric lighting installation in the 
motor workshops and yard at a Fulham ambulance station. See 
“ Official: Notices ” to-day. 


Manila.— January 15th, 1908. Sewage pumps to be 


worked by electric motors are required by the municipal authorities. 


Rawtenstall.—December 30th. Three steam dynamos 
and accessories for the Corporation. See Official Notices” to-day. 


Spain.—Tenders have just been invited by the municipal 
authorities of Villalba (province of Lugo) for the concession for the 
electric lighting of the town during a period of 20 years. 


Tyrol. — The municipal authorities of Partschins (Tyrol), 
are about to invite tenders for the establishment of a central gene- 
rating station in the town for the supply of electrical energy for 
lighting and power purposes. 


CLOSED. 


Australia,—NEWcaAsTLE.—According to Avws/ralasian 
Hardware and Machinery, Messrs. Noyes Bros., of Sydney, have the 
contract for the supply of additional gencrating plant st the 
Newcastle City Council’s electric light gtation, for £1,994; delivery, 
36 weeks. 


Burslem.—The T.C. has accepted the tender of Callen- 
der’s Cable and Construction Co., Ltd., for the supply of cable, at 
£459 10s. 


Cape Town.—The tender of Messrs. Woods, Manahan 


and Co. has been accepted for the electric lighting of the South 


African Industrial Exhibition, to be held in Cape Town during the 
month of January next. The work comprises 10 arc lamps in the 
grounds and from 500 to 1,000 incandescent lights in the tea 
gardens and exhibition buildings. 


East Ham.—The T.C. has accepted the tender of Messrs. 
Rickett, Smith & Co. for 250 tons of Newdigate rough slack coal 
for the generating station, at 14s. 3d. per ton. 


t 


Lancaster.—The tender of Mr. R. P. Wilson, electrical 
engineer, Lancaster, has been accepted for the installation of 
electric light in the new technical schools at the Storey Institute, 
Lancaster, the amount being £240. 


London.—BrnwoNpsEy.—The В.С. Electricity Com- 
mittee has received tenders for the supply of (1) 670 yd. 5 вд. in. 
low-tension triple-concentric lead-covered cable; (2) 180 yd. °5 sq. in. 
low-tension triple-concentric lead. covered and steel-armoured cable; 
(3) 670 yd. 2 sq. in. low-tension triple-concentric lead-covered cable; 
(4) 180 yd. 2 sq. in. low-tension triple-concentric lead-covered and 
steel-armoured cable :— 


(1) (2) (8) (4) 


Jehnson & Phillips, Ltd. кошш 46411 £180 4292 488 


W. T. Glover & Co. 653 190 200 91 
W. Т. Henley's Telegraph Works, Ltd. 655 193 300 90 
Siemens Bros. & Co. me 656 194 298 90 


Callender's Cable & Construction Co. „ 075 200 800 92 


The following tenders were received for the supply of 220 yd. of 
7/22 8. w. d. flat twin lead- covered cable, the pricos quoted being 
subject to a discount of 24 per cent. :— 


Callender's Cable & Construction Co. (recommended).—800 min. ins. megohm 
grade, £8 bs. 3d. 

Siemens Bros. & Co.—800 min. ins., £8 6s. 3d. 

Johnson & Phillips, Ltd.— о min. ins., £8 5s. 3d. ; 600 nin. ins., £8 12s. Id.; 
2,500 min. ins., £9 98. 4 

W. T. Henlev's, Lx. 500 Pn: ins., £8 5s. 3d. 

W.'T. Glover & Co.— 800 min. ins., £8 5s. 8d. 

British Insulated & Helsby Cables, Ltd.—600 min. ins., £8 12s. 


STOKE NEwIn«:Ton.—The B.C. received the following tenders for 
laying electric mains in certain roads :—British Insulated & Helsby 
Cables, Ltd.; W. T. Glover & Co.; W. T. Henley's Telegraph 
Works Co.; and Lahmeyer Electrical Co. The tender of W. T. 
Henley's Telegraph Works Co., at £623, has been accepted. 
Tenders were received from the following firms for electric wiring, 
&c., in private premises in the borough for 12 months:—W. J. 
Fryer & Co.: A. W. Gifkins & Co.; J. H. Golding; C. E. Taylor 
and Co.; Tilley Bros.; Wells, Rayner & Co. The tender of Mr. 
J. H. Golding was accepted. 

L.C.C.—The Highways Committee of the L.C.C. proposes the 
acceptance, in connection with the reconstruction of the tramways 
in Caledonian Road and Seven Sisters Road, of the tender of the 
General Electric Co., amounting to £1,608, for additional sub-station 
machinery, consisting of one motor-generator. Three other firms 
were also invited to tender. These were the Electric Construction 
Co., who quoted £1,645, the British Westinghouse Co., £1,733, and 
Dick, Kerr & Co., £1, 780. It is also proposed to accept the tender 
of Hadfield's Steel Foundry Co. for the special track-work, as an 
extension of an existing contract, and that of J. E. Spagnoletti, 
Ltd., for low-tension switchboard panels required at the Holloway 
sub-station, this being also an extension of an existing contract. 

The following tenders have been received for the road-work and 
platelaying in regard to the proposed tramways between Hammer- 
smith and Harlesden, which are to be on the overhead trolley 
system :— 


Tram- Paving works 
way for street 

works. "^ wideniugs. 'Total 

£ s.d £ s. d. £ d 
George Wimpey and Co.. 82,685 10 8 6,392 12 11 89,078 3 2 
Diek, Kerr & Co. Sie 38, 811 7 10 6,334 19 0 40,153 6 10 
Сеогие Нау & Co. 83,936 14 4 6,443 8 1 40,380 2 5 
W. Manders.. 84,381 16 10 6,235 13 8 40, 617 10 6 
William U nder wood & Brother 36,694 7 11 6,142 19 11 42,837 7 10 
George Law. „332 13 6 8,560 8 4 42,890 6 10 
Robert W. Blackwell & Co. 36,577 8 4 6,772 13 6 43,350 1 10 
John Mowlem & Co. tis 40,164 1 4 6.220 6 6 46,393 "7 9 
William Griffiths & Co 39.536 8 7 6.898 7 2 16,434 15 9 
National Elec. Construction Co. 30,170 15 10 7,416 16 2 46,587 12 0 
Edmund Nuttall & Co. .. 40, 472 19 10 6,530 1 47,003 8 11 
J. G. White & Co. 2d oe 41,751 16 0 7,281 14 10 49,036 10 10 
Fry Bros. T . 41,434 10 7 8.656 14 9 50,091 5 4 
W. Muirhead & Co. wis .. 43,818 1 10 8,04 0 11 51,622 2 9 
J. Moran & Son. . ЖР .. 45962 1 O0 7,399 10 6 53.861 11 6 
Engineer's estimate . 39,039 0 0 7,505 0 0 47,407 0 0 


The tender of G. Wimpey & Co. is recommended for acceptance 
for the tramway works, for the sum of £32,685, but a decision has 
not yet been arrived at in regard to the paving works for street 
widenings. Two tenders were submitted for the special track-work 
for these tramways :—Hadfield’s Steel Poundry Co., at £1,666, and 
Edgar Allen & Co., at £1,773. The former is proposed for 


acceptance. The following tenders have been received for the 
supply of track rails for the Hammersmith-Harlesden tramways :— 
Walter Scott, Ltd. . £14,516 
Bolekow, Vaughan & Co. .. А se s 12,893 
P. & W. MacLellan Par s iix 13,119 
Barrow Hematite Steel Co. . 13,262 
Lorain Steel Co., U.S.A. (not to specification) 14,207 


Steel, Peech & Tozer - 14,144 
Cammell, Laird & Co. i 15,579 
Continuous Rail Joint Co. incomplete) ` — 

Engineer's estimate .. к RR M 12,137 


The Highways Committee proposes to accept the tender of 
Walter Scott, Ltd., which is for 1,520 tons, and to extend the 
contract so as to include 1,080 tons of rails for the Aldwych- 
Embankment tramways and the lines in Caledonian Road and 
Seven Sisters Road. This will increase the expenditure from 
£11,546 to £19,691. Another contract is for 136 tons of flat- 
bottomed rails and fastenings for tramway car-sheds. The tenderers 
were: 
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P. & W. MacLellan recommended) 41, 072 
Bolckow, Vaughan & Со. .. T ee " 1,081 
Barrow Hmmatite Steel Co. as Vi es 1.084 
Steel, Peech & Tozer .. is ET 8 А 1,134 
Walter Scott, Ltd. i УБ Es da 1,135 
Cammell, Laird & Co. эё А " 1,962 


The tender recommended. becomes dimid to £1,122 by the 
addition of £50 for contingencies. The undernoted tenders have 
been sent in for the delivery of steel underframes for 50 tramcar 
bodies :— 


Hurst, Nelson & Co... (recommended) £1,975 
Heenan & Froude sk x vá "m S 2,150 
G. R. Turner, Ltd. oe e бе МЕ 2,275 
De Bergue & Co. i. E ex E 2,987 
United Electric Car Co. "M ae si we 2,300 
Mountain & Gibson, Ltd. ae я 5 2,402 


After the tenders were opened, Messrs. mie & Co. stated that 
owing to a clerical error their price should have been £1,937, but 
the Highways Committee has not felt able to consider the altered 

rice. 

The tender of the British Insulated & Helsby Cables, Ltd., 
amounting to £428 10s., has been accepted for the supply of 
1,000 yd. of rubber-insulated and lead-covered cable for the tram- 
ways department. 

HamMMERSMITH.— The Electricity Committee received the following 
tenders for the supply of ten electric motors for use at the premises 
of Messrs. Gwynnes, Ltd. :— 


Two 50-H. P. motors, speed 500 revs. per min. 
Vickers, Son & Maxim .. ix РР. T . £289 


Speed 750 revs, per min. 


Rhodes Electric Co. .. £181 
Electric Construction Co. (provisionally accepted) 188 
Phenix Dynamo Co. ak T eo 185 
Marryat & Place. os m RS zs Бе 190 
Johnson & Phillips Ke ii T "s Че 191 
Brush Electrical Co.. 8 x $4 s 197 
Fuller Electrical Co. x $5 ae se 198 
Bruce Peebles & Со. oe ee ee ee eo 217 
British Westinghouse (o. «s x ee 245 
Lahmeyer Electrical Co. ЯЯ zs ЧА #5 245 
Lancashire Dynamo Co. a T Ко ovy 263 
Mavor & Coulson.. ee E oe oe i 268 
Speed. 1,000 rers. per min. 
Siemens Bros. ee ee ee ee ee ee 4182 
Crompton & Co. .. "T ES oe я s 182 
Langdon- Davies Co ee - T ae 185 
General Electric Co. E se ve кч 201 
Lancashire Dynamo Co. e - ЕЕ 218 
British Thomson-Houston Co. m A ws 218 


Brown, Boveri & Со. .. eT es 5% ss 250 


Four 30-H.P. motors, speed 500 rera, per min. 
No quotations. 


Speed 750 revs. per min. 
Electric Constrnction Co. по мону есере 450 


Rhodes Electric Co. oe ee ee 

Marryat & Place .. ae as ee as ee 269 
Brush Electrical Co. ee ee ee "E os 816 
Phcenix Dynamo Co. ee i» vs sa 830 
Bruce Peebles & Co. - се xs xu 312 
Mavor & Coulson.. RA T bs 23 ee 388 
Vickers, Son & Maxim. ee Nue ae ЕЯ 427 
Lancashire Dynaino Co. s oe oe s 498 

Speed 1,000 revs, per min. 

Electric Construction Co. T " "T eo £282 
Johnson & Phillips és E- ee "T T 265 
Crompton & Co. .. we as 92 oe oe 271 
Lang on-Davies Co. ee ee oe es ee 272 
General Electric Co. eo - m $$ 274 
Fuller Electrical Co. . os 5% zs s 282 
British Westinghouse Co. a T ix ee 298 
Siemens Bros. . "d ee is vs 308 
Lahmeyer Electrical Co. ve ©» ree scd 825 
British Thomson-Houston Co. T ci .. 148 
Lancashire Dynamo Co. a P T ee 357 


Brown, Boveri & Со. .. oe А is ne 400 
Оле 18-H.P. motor, speed 750 revs, per min. 


Phonix Dynamo Co s as ee ae £57 
Lancashire Dynamo Co. - T m T 70 
Speed 1,000 rers, per mín. 

Rhodes Electric Co. is è ve a ee £44 
Electric Construction Co. ee s E às 4b 
Marryat & Place .. oe M — ee ee 41 
General Electrie Co. ee ee ee we 55 
Johnson & Phillips "T ats 5 e» zi 55 
Siemens Bros R ss oe ss 59 
Lancashire Dynamo Co. T m us ЕТ 61 
British Westinghouse Со. ‘a az 95 z 61 
Brush Electrical Co. .. és >> 20 62 
British Thomson-Houston Co. M n EM 63 
Vickers, Son & Maxim .. 4 ae 2 v 65 
Fuller Electrical Co. .. ss ee sa és 67 
Bruce Peebles & Co. ee ee ee ee ee 69 
Lahmeyer Electrical Co. ae aa ne 70 
Brown, Boveri & Co. ee ee ee eo eo 71 
Mavor & Coulson.. vs ux T е „ 758 


реса 1, 400 reve. per min. 


Langdon-Davies Co.  .. ШОУ isionally accepted) 97 


Crompton & Co. еә ee * ee ee ee 5 
Three 10-H. P. motors, speed 750 тега. per тіл. 
Phcenix Dynamo Co, ез ee ee ee ee £135 
Speed 1,000 revs, per min, 

Rhodes Electric Co. ee ee T EN d £99 
Marryat & Place .. E T ee - 105 
Electric Construction Co. азё a és ar 108 
Fuller Electrical CO. ЖЕ oe v. ee 111 
Luhineyer Electrical Co. Es e s os 112 
General Electric Co, ee ee ee ee ae 132 
Luneusbire Dynamo Co. ee ee ee ee 148 
tie me ns Bros. a. ee ee ee ee ee 154 
Mavor & Coulson. sis EE $i s 159 
British Westing house Co. » i КЕ 825 163 
Bruce Peebles & CO. s nn ae we 169 


Speed 1,400 revs. per min. 
Langdon-Davies Co. .. (provisionally accepted) £94 


Johnson & Phillips JT Ж “> i is 105 
Brush Electrical Co. MS КЕ кә s 115- 
Crompton & Co. .. E А on a = 121 
Vickers, Son & Maxim .. ме ce БР" Se 195 
Lancashire Dynamo Co. T ©» Su 180 
British Thomson-Houston Co. m i3 955 188 
British Westinghouse Co. s ^ vs oe 138 
Brown, Boveri & Co. " vs <3 153 


The following quotation has been received from the British 
Electric Transformer Co. for the supply of transformers for use in 
connection with the Franco-British Exhibition:—Six 200-xw. 
transformers for reducing the presaure on the Council's supply, at 
£175 each; six 100-K w. transformers, three-phase, for reducing 
pressure of 'supply from the Kensington and Notting Hill eupply 
station, £150 each, or for hire for eight months £280. In the 
event of the Council not taking a supply of energy from the 
Kensington and Notting Hill Electric Light Co. beyond the period 
of the forthcoming exhibition, the three-phase machines would 
probably, at the close of the exhibition, be no longer required by 
the Council. The Electricity Committee has therefore provisionally 
accepted the tender of the Transformer Co. for the hire of the 
three-phase transformers, and will purchase the six 200-Kw. trans- 
formers. For the switchgear required for the purposes of the 
Franco-British Exhibition, the following tenders have been 
received: 

Ferranti, Ltd.—£1,077 88. 6d., no generating station panels; delivery in 
eight weeks. 

British Thomson-Houston Co.—£1,078 7s. 6d., no generator panels ; delivery 
in eight weeks. 

Cowans, Ltd. (provisionally accepted).— £1,154, including erection ; delivery 
in ten weeks. 


Ferranti, Ltd.—£1,277 168. 6d., including erection ; delivery in eight weeks. 
Bpagnoletti, Ltd.—£1,651 10s., delivery in eight weeks. 


The engineer reported that Messrs. Cowans' tender’ was the 
lowest for the gear complete, the British Thomson-Houston Co. 
having omitted one board. Delivery is one of the most important 
pointe, and although Messrs. Cowans’ delivery, it would be noticed, 
was not the best, the engineer understood that they abeolutely 
guaranteed to complete the work by the time stated. The General 
Electric Construction Co., Ltd., is to supply, for £620, a motor- 
generator with an output of 150 Kw., for use in connection with 
the supply to the Franco-British Exhibition. 


Luton.—The T.C. has accepted the following tenders :— 


D. P. Battery CO. Traction batteries, £560. 

Lancashire Dynamo & Motor Со. Automatic reversible booster, £235. 
Johnson & Phillips, Ltd. Traction switchboard, £257. 

W. HS Henley’ s Telegraph Co.—Laying 1,000 yd. of feeder, 15s. 9d. per yd. 


Peterborough.—The T.C. has accepted the tender of 
W. T. Henley's Telegraph Co., Ltd., for the supply of cables, at 
£1,249 16s. 11d. 


Sunderland.—The Electricity Committee has accepted 
the tender of Messrs. Ferranti, Ltd., for 81 consumers’ meters; also 
that of Messrs. Crompton & Co., Ltd., for 22,000 pairs of carbons. 


Yarmouth.—The T.C. has accepted the tender of Messrs. 
Geipel & Lange for the supply of carbons, at £3 18. 74d. per 1,000 
pairs, 


NOTES. 


A Merry Xmas.— To every reader and friend of the 
ELECTRICAL REVIEW we wish a right Merry Christmas. 


“ER.” Xmas Week Arrangements. — We shall be 


glad if our friends will kindly take note of the following special 
arrangements that have had to be made to facilitate the production of 
the issue of the ELECTRICAL Review for next week. All 
editorial matters will have to be closed two days earlier than 
usual. : 


Correspondence and Urgent Articles should reach us by mid-day on 
Saturday, December 21st. 

Late Business Items, News, Coetract and other notes should be 
received in the course of Monday, December 23rd. 

The Advertisement Department announce elsewhere that new copy 
and alterations to existing displayed advertisements should be 
received by them not later than Friday morniog, December 20th; 
but official notices and small prepaid advertisements will be in time 
if received by 9.30 a.m. on Tuesday 24th inst. 


Electricity in Australian Mines,— According to 
Australasian Hardware and Machinery, a Commission to inquire 
into the use of electricity in coal mines has beea appointed by the 
New South Wales Government. The appointment is the outcome 
of complaints by miners that as the cables in the Hepburn Colliery 
fused at times and gave off sparks and flame, there would be daoger 
ofan explosion if gas were present. Beeing that safety lamps 
were in use in two sections of the mine, the men asked that the 
machines be withdrawn from those sections, or that some other 
motive power be used. The Australian Agricultural Co., who own 
Hepburn, refused to do this, and the mine was thrown idle. The 
Commission is now taking evidence in West Maitland in respect 
of the use of electricity as a motive power in mines, and particu- 
larly in those where gas is found. Judge Murray is president. 
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Appointments Vacant, — “B” class station super- 
visor (electrical) for H.M. Dockyard, Haulbowline, Co. Cork; arma- 
ture winders for the electrical engineer's department at Devon- 
port Dockyard; traffic superintendent (£250), also rolling stock 
superintendent (£130) for Halifax Tramways department; meter 
inspector for Kirkcaldy (30s.). 


Simplex London Showroom.—On Tuesday last we 
had the privilege of inspecting the new offices and showroom of 
the Simplex Conduits, Ltd., in Charing Cross Road, London. 
Pressure upon our space compels us to defer publication of details 
until next week. 


Тгатсаг Brakes.—According to a notice appearing in 
the Journal of the Light Railways and Tramways Association, the 
Committee on Brakes spent the better part of Saturday, December 
7th, at the L.C.C.'s New Cross depót, where a series of tests were 
carried out. The members satisfied themselves upon several impor- 
tant points, which they considered should be clearly demonstrated 
before completing their report. Every facility was afforded by Mr. 
Fell. А complete up-to-date set of recording instruments was 
available, and the results of the teste proved of the greatest value. 
Further meetings are being arranged for. 


Photographic Arcs.—A German, named Kufferath, has 
invented a process of treating arc lamp carbons with a solution con- 
taining 4 to 1 per cent. of a mixture of yttrium and lead nitrates. 
The light obtained from these carbons is eaid to be rich in actinic 
rays, rendering it specially suitable for photographic work. 


Late Legal.— Norwich Corporation v. NORWICH 
ELTOrRIC TBAMWAYS Co.—On Wednesday, in the King's Bench 
Division, Mr. Boydell Houghton mentioned to Mr. Justice Bray 
the above case. He said it was a case of an award, and was raised 
on а special case. His Lordship found in favour of the Corpora- 
tion, and the company now desired to appeal. Some hundreds of 
pounds would have to be paid by the Tramway Co. to the Corpora- 
tion, and the main part of the award was its future effect on the 
working of the tramway.— His Lordship directed the money to 
remain in the hands of the Tramway Co. pending the appeal. 


Yet Another Tramway Association.—On the invita- 
tion of Mr. Fred Coutts, genera] manager of the Paisley District 
Tramways Co., a large and representative gathering of the Scottish 
tramway managers took place at Paisley on Saturday last, and it 
was agreed to form a small association, called ‘ The Scottish Tram- 
way Officials’ Association,” the members of which will meet three or 
four times a year for the purpose of discussing tramway matters. 
After the election of Mr. Dalrymple, of Glasgow, as president, and 
Mr. Coutts, Paisley, as secretary of the new Association, an interest- 
ing discussion took place on ashort paper read by Mr. Dalrymple. 
At the close of the meeting it was agreed that the next meeting 
should take place in Edinburgh on May 8th. 


The Value of  Advertising.—We commend the 
following paragraph taken from the Standard of Wednesday, to the 
attention of Sir William Preeee:—'' The Advertising World has 
now been in existence for six years. and each year it has increased 
in interest. It claims to occupy the unique position of being the 
only independent advertising trade paper published in this 
country, as no printer, advertising agent, newspaper, or engraver 


has the smallest interest in its proprietary or any voice in its 


control. Its growth is a mark of its progress. The first number 
consisted of 32 quarto pages, and the present number contains 160 
octavo pages. "Those responsible for the conduct of the paper have 
produced a journal which should be of real assistance to the 
advertiser in dealing in a practical manner with the problems which 
constantly confront him, and by recording and reviewing all 
matters that pertain to the progress of advertising. Besides the 
numerous advertisements which appear in the present issue, the 
journal contains & great deal of literary matter bearing upon 
advertising. In one article some remarkable tables are given in 
reference to the volume of advertising in London daily newepapers 
during the past two years, and in another ‘article an interesting 
symposium of the opinions of leading advertisers is given on the 
important question whether the public has become more responsive 
to advertisements." 


Reinforced Concrete Pipe.—A paper read before the 
American Society of Civil Engiueers by Mr. C. W. Smith in 
Octoter last, describes the mode of construction of two pipes, 
6,000 ft. long, to carry water under pressure. The pipes were 
circular in shape, 5 ft. 3 in. diameter, and consisted of concrete 
7 in. thick, reinforced with ten longitudinal rods, and rings spaced 
З in. apart, of steel B in. in diameter. A movable form was used, 
pulled along inside the skeleton; the form carried a track to sup- 
port the upper moulding plates giving the proper shape and thick- 
ness to the interior of the pipe, and as it was pulled along in short 
stages, stationary plates were inserted in its place, to maintain the 
shape of the invert and to support the upper plates left behind the 
form. When the concrete had set, the rearmost plates were 
removed and carried to the front. The outside lagging was of 
wood 24 in. thick, in narrow pieces, held between iron ribs. After 
repairing small cracks, &c., the pipes were found to be sufficiently 
watertight, without special lining. 


A Post Office Destroyed by Lightning.—A report 


from South Africa says that early on the morning of November 16th 

the Roodepoort Post Office was struck by lightning and destroyed 

by fire. The trunk cable was in the line of contact, and the s 
inside the building were fused. 


A Neglected Source of Energy.—A correspondent 
sends us the following cutting from a local paper: —“ The flea is 
encased in armour like a medieval knight. It can leap 30 times its 
own height; it can draw with ease 80 times its own weight. Let 
man, proud man, tbink of these things before he regards the pulex 
with disdain. How many men can jump up 180 ft. in the air? 
And how many can pull a load of, say, 960 stone weight? An 
enormous force must be lost or wasted owing to our not having 
properly harnessed the tlea. There are some seaside towns which 
could easily obtain from this source enough energy to light them 
by electricity and to run the trams also." 


The Electrical Installation of the Royal Victoria 
Infirmary, Newcastle-on-Tyne.—In connection with the above 
article, appearing in our last issue, we have pleasure in adding that 
Mr. E. R. Dolby, M. Inst. C. B., of Dolby & Williamson, West- 
minster, acted in the capacity of consulting engineer, not only for 
the whole of the work described, but also for the steam plant and 
the heating and hot water system. The work in progress was 
carried out under the personal supervision of Mr. Dolby. 


Lancashire Electricity Committees and Coal Trade 
Corruption.— A trade representative says that reports have lately 
been circulated to the effect that bribery (in a mild form) has been 
attempted by coal dealers, in electrical as well as cotton trade 
circles, in Lancashire. It is stated that engineers in municipal 
electrical works in various parts of south-east and central Lanca- 
shire have recently been approached by representatives of colliery 
firms, and offered certain inducements in the shape of Christmas 
gifts if they would recommend their coal. Private instructions 
are said to have been issued by certain Electricity Committees iu 
the above-named areas warning their engineers against accepting 
gifts from colliery proprietors or coal merchants. 


The Wisdom of Bob the Shiftman. 


1. If a circuit-breaker comes ont on night shift, wait; another 
may follow, and this will save you getting up twice. 

2. If a fly-wheel burst and brings down the main steam-pipe, do 
not rush for the door; other collectors of fresh air will be using it. 
Try the window. 

3. You look after the volts: the amperes will look after them- 
selves. 

4. Overloads are deceptive. Many plants will climb a peak, but 
they will not therefore walk along a plateau. 

5. Never admit that the volts were back at eight o’clock last 
night. 

6. When David said: All men are liars,” he must have been 
thinking of our junior's section of the log sheet. 

7. No man is perfect. The engineer who repaired a broken crank- 
shaft while the machine was running, still has to keep his hands in 
his pockets till his landlady has mended his braces. 

8. If you are determined to switch in the 1,000 kilo. set exactly 
out о phase, make a job of it, во that no one else can do it for 
weeks. 

9. The surprise of Jezebel when she was pushed out of the 
window was nothing to that of our volt boy when he hung his tea- 
can on the terminals of the main voltmeter. 

10. A machine that won’t excite itself very often excites the 
engineer in charge. 

11. One of the disadvantages of mechanical stokers is that they 
cannot make a fourth at Nap. X 

12. Asking the chief for a rise, when the High Street manhole 
covers are flying about like kites, is asking for trouble.—BoB THE 
SHIFTMAN. Е 


A State Electrical Monopoly іп Germany.—The 
question of establishing an Imperial monopoly of electricity con- 
tinues to engage attention in Germany, where statements on the 
matter are somewhat contradictory. It hag been stated, for 
instance, that the utilisation of the water-powers in Bavaria is 
specially aimed at by the Imperial Government, but the Bavarian 
Government, which desires to retain the water-powers in that 
State for its own use, has made inquiries into the subject, and 
declares that the rumour of the introduction of an Imperial elec-* 
trical monopoly is completely unfounded. On the other hand, other 
sources in Munich express a contrary opinion, and state they hear 
from Berlin that the problem is being seriously discussed in com- 
petent Government circles in the German capital. Apart from these 
opposing reports, it may be mentioned that Herr W. Plenske, of the 
Berlin University, has issued the results of his investigation of the 
question as a national economist. The author considers that State 
action would lie in the establishment of an Imperial electricity 
law based upon the monopolising of the production and supply and 
the provision of an Imperial Electricity Anstalt. If a monopoly is 
to be introduced, it should not be allowed to remain half-way. It 
would be, in his opinion, a false step to nationalise the existing 
electricity works “as such," and then continue them, for that would 
not enable the fulfilment of the promise to render electrical energy 
cheaper and for the general good of the whole German nation. The 
author proceeds to argue that if energy is to be rendered available 
at а low price, it will be neoeseary to build large generating stations 
right on the site of the coal resources and transmit the current by 
meaus of high pressure overhead conductors to distant transformer 
stations for distribution to consumers. Butasthe time of exhaustion 
of the coal resources will arrive, attention should also be directed 
to the question of the use of water-power, and this had best be done 
at the present time. Herr Plenske submits that the existing elec- ` 
tricity works in the country should be allowed to remain as works 
in reserve, which would come into operation in the event of an 
interruption taking place in the working of the suggested pit-mouth 
or hydro-electric works, which he recommends. 
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Institution and Lecture Notes.—Tur AssoctATION 
OF ENGINEERS-IN-CHARGE.—Many members of this Association 
recently paid a visit of inspection to the General Electric 
Co.’s Engineering and Carbon Works at Witton, and by the 
courtesics extended to them by Mr. H. Hirst (managing director) 
were able to inspect many processes connected with the company’s 
manufactures and contrivances for which that firm is noted. The 
party travelled in special saloons to Birmingham, where they were 
met by the representatives of the Witton Works. Before pro- 
ceeding to the works, luncheon was served at the Grand Hotel, and 
Mr. E. Wilson, who presided, welcomed the visitors. Mr. C. 
Wilson proposed “Success to the Association of Engincers-in- 
Charge,” referring to his many years’ connection with that body, 
and reviewing with great pleasure the very rapid strides the 
Association was making. It was now an Association of some con- 
siderable magnitude, and the muster which he saw before him 
demonsirated that fact very forcibly. Messrs. A. Davey and 
H. Capsey responded to the toast. The works were then visited, 
and upon returning to the Club premises a few further words of 
welcome were expressed by Mr. H. Hirst. 


JUNIOR INSTITUTION OF ENGINEERS.—At a recent meeting of 
this Institution, a paper entitled“ Some Notes on Arc Lighting,” 
by Mr. William Krause, was read and discussed. The author first 
compared the position of arc lighting of to-day with that of ten 
years ago, the special features of the open and enclosed types being 
pointed ont. The development of the former was apparent from 
the increase in the number of lamps for public lighting; by the 
year 1907, out of 428 stations giving returns, 280 reported public 
arc lighting, with a total of 23,134 lamps. The open type was, 
however, now on the wane. With reference to the enclosed type, 
the author touched upon the various systems of control, and con- 
sidered that for internal lighting that lamp would maintain its 
position for some time to come. The inverted arc system of 
reflection gave exce'lent illuminating results, but its cost was 
about 40 per cent. greater than that of direct lighting. The 
different effects produced in the colour of the light by the intro- 
duction of various salts and metals were described, and some notes 
on flame arc lighting were given. Tbe paper concluded with a 
plea for the introduction of a two-colour light standard. 


BIRMINGHAM AND District E.ectric CLUB.—'lhe third annval 
meeting was held on ‘Thursday, 12th .inst., when the following 
officers were elected for the forthcoming session .— 


Committee.—Messrs. J. J. Inniss, E. R. Phillips, J. A. Jeckell, 
G. A. Pope, R. G. Mercer, R. Thompson and V. E. Walters. 

President.—Mr. E. C. R. Marks, Assoc. M. Inst. C. E., M. I. Mech. E. 

Vice-Presidents.—Mr. R. Coles, Mr. H. Roberts. 

T'reasurer.—Mr. E. A. Morgan. Secretary. — Mr. W. G. L. Riddle. 
Assistant Seerctary.— Mr. R. Thompson. 


It has been decided again to hold the monthly meetings on 
Saturday evenings at 7 p.m. 


SOCIETY OF ENGINEERS.—At the annual mecting held on De- 
cember 9th, Mr. Joseph William Wilson was elected president for 
1908. A Bociety's Premium of Books was awarded to Mr. C. A. 
St. George Moore for his paper on " Working Experiences with 
large Gas Engines." 


: OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBRICAL Ravimw posted as to their movements. 


Central Station Officials.—The Beckenham U. D. C. 
-has increased the salary of Mn. Tapper, resident engineer, by £75 
per annum, as from July 1st last. 

The Luton T.C. has incredsed the salary of MB. Н. A. KELL, 
chief assistant electrical engineer. 

Mr. H. G. Youna, for some time assistant manager and engineer 
at Musselburgh, under the National Electric Construction Co., has 
been promoted manager of the Bo'ness electricity works. 

Australasian Hardware and Machinery publishes the following 
note:—" The electrical engineer to the Sydney (N.S.W.) City 
Council (Mn. T. Rooke) has tendered his resignation. It is said 
that aldermanic interference has endangered the discipline of the 
department and made the position intolerable.” 


Tramway Officials.— MR. J. BOWDEN, who in 1904 
was appointed as rolling stock superintendent in the L. C. C. Tram- 
ways Department, has resigned bis position to take up another 
appointment. Mr. W. E. IRELAND, the assistant rolling stock 
superintendent, is to be promoted to fill the position at а salary of 
£400 per annum. 

Mn. J. SMITH, late of the Burton and Ashby Light Railways, 
Swadlincote, has been appointed junior assistant engineer to the 
Swansen Improvements and Tramways Co., and takes up his duties 
immediately. 


General.—On Monday at the London Chamber of 
Commerce several interesting presentations were made to some of 
those who took part in the Milan Exhibition British arrangements. 


Мв. ARTHUR SERENA was presented with his portrait in oils, and 
a silver tea service and other testimonials were presented to Messrs. 
Н. E. P. COTTRELL and J. Н. CUNDALL. 

According to the Times, the Munich Academy of Science has 
elected Pror. THOMSON, of Trinity College, Cambridge, as a corres- 
ponding member. 

Messrs. Dorman & Ѕмітн, of Salford, bave appointed Mr. 8. 
THomMaS PEMBERTON, A. I. E. E., Council Chambers, Colmore Row, 
Birmingham, to act as their agent in Birmingham and the surround- 
ing district: and Мв. F. T. Hanks, A.M.I.E.E., 1, Higham Place, 
Newcastle-on-Tyne, as their agent in that town and the surrounding 
district. 


Obituary.—The body of Mr. O. BuRNE, of the Indian 
Telegraph Service in Calcutta, who was staying at Torquay on 
leave, was found at the foot of a cliff at Babbacombe last week. 
It was thought that he had been sitting on the edge of the cliff, and 
when he attempted to rise had slipped and fallen headlong. 


OITY NOTES. 


Underground Electric Railways Co. of London, Ltd. 


THE directors in their report to Juue 30th, 1907, state that with 
the exception of a short length of line mentioned below, all the 
construction work undertaken by the company has been completed. 
Electrical power is now being furnished from the power house at 
Chelsea to the Metropolitan District, the Baker Street and Waterloo, 
the Great Northern, Piccadilly and Brompton, and the Charing 
Cross, Euston and Hampstead Railway Companies, as well as toa 
section of the London United Tramways. The average output of 
the power house is now about 100 million units per annum, and 
these are eold at a price which, whilst reasonable from the point of 
view of the railway companies, yields a satisfactory profit on the 
expenditure by the company on their power house undertaking. 

Metropolitan District Railway Co.—The results for the past year 
have shown a slight improvement. The train services are now 
being increased and improved, and it is expected that next year's 
receipts will, in consequence, show a substantial increase. 

Baker Street and Waterloo Railway Co.—In March last another 
section of this line was opened to the Great Central Station, 
Marylebone, and in June a further section to Edgware Road was 
opened for public traffic. It has been decided to postpone the сор- 
straction of the further section from Edgware Road to the Great 
Western Station, Paddington, for the present. The results from 
the operation of this railway, which was the first to be opencd of 
those constructed by the company, now show an increase of about 
20 per cent. in the mileage receipts over Jast year, and the directors 
believe that the increase will continue. 

Great Northern, Piccadilly and Brompton Railway Co.—Ae the 
line has become better known, the traftic receipts have incrcased 
month by month, and this increase will continue. On November 
30th last, the last section of the line from Holborn to the Strand 
was opened tothe public. This branch will serve as a feeder from 
the Strand district to the main line. ` 

haring Cross, Euston and Hampstead Railway C. The object of 
this railway, the receipts of which are now about £2,900 per week, 
was not only to serve the trafic moving along its route, but also to 
open out a new residential district at and beyond Golder's Green, 
which had no railway connection with London. Passengers can 
now travel from Golder's Green to Charing Cross in 21 minutes, 
and to the City, by changing at Euston or at Oxford Street, in 
30 minutes. These facilities will, it is believed, lead to a rapid 
development of building in the Hampstead and Golder's Green 
neighbourhood. А growing traffic should also be obtained on the 
Highgate branch. 

London Unitel Tramways, Ltd.—All the construction work in 
connection with the Wimbledon extension has been completed, 
and this section has been in operation for some months past. The 
earnings of this company are increasing, though sufficient time has 
not yet elapsed for the Tramway Co. to derive the full benefit 


which must ultimately accrue from new construction and deve- 


lopment. 

Gencral.—In April of this year the directors secured the services 
of Mr. Albert H.: Stanley, who was up to that time general 
manager of the Public Service Corporation of the State of New 
Jersey, a railway company operating about 300 route miles of urban 
and suburban street railways in that State. He is now the general 
manager of this company, as well ns of the District and the three 
Tube Companies above mentioned, by which means co-ordination 
and uniformity of operation are secured. The very unsettled 
state of the money markets of the world has seriously hampered the 
development and operations of the company, and this unrest still 
continues. Stocks all over the world have depreciated in price, 
and those dependent on London traffic have, owing to severe com- 
petition and excessive reduction in fares, fallen lower,than many 
securities of intrinsically less valne. "The competitors for London 
passenger traffic include the London County Council, on whose 
growing network of tramways passengers are carried at fares which 
it is believed are in many cases unremunerative, and the motor- 
omnibus companies, who have come into the field since the incor- 
poration of this company, but who probably cannot operate pro- 
fitably on the basis of their existing fares. It seems at last, 
however, to have been universally recognised that for a large 
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number of companies to carry passengers at a loss is not sound 
business. The responsible heads of the principal London passenger 
traffic companies have therefore recently coustituted a Traffic Con- 
ference, under the chairmanship of the company’s managing 
director, Sir George S. Gibb, for the purpose of discussing the 
best means by which injurious competition ^an be, as far as possible, 
avoided. The board has been for some * me considering, in con- 
junction with Messrs. Speyer, a plan for dealing with the 
£7,000,000 notes which will become due on June 1st, 1908. It is 
hoped that within a short time, probably early in 1908, the plan 
will be published and submitted to the shareholders and note- 
holders for their approval. In the meantime, Messrs. Speyer 
offered to purchase at their face value the coupons onthe notes 
due December Ist, 1907. 


The American Westinghouse Electric Co. 


THE receivers of the Westinghouse Electric and Manufacturing Co: 
have issued a balance-sheet as of October 23rd, which shows a 
surplus of $11,610,756. "They announce that they have taken pains 
to figure the assets down to a basis as conservative as possible. 
Their valuation of the total assets of the company is 582,817,923. 
Compared with a statement issued last spring, this is an increase 
of 810, 600, 000 in the value of the assets as shown in the annual 
report. The receivers believe tbat the assets are worth $10,600,000 
more nowthan in March last. А large portion of the increase ів 
explained by the increase in the value of the investments, In 
March the iavestments, including stocks and bonds in subsidiary 
companies throughout the world, were valued at *22,296,806. The 
receivers’ valuations of these assets are now 829, 490, 614, an in- 
crease of about 37,200,000 since the panic began. On March 31st, 
when the balance-sheet was struck, the company had a surplus of 
$12,595,151. According to the reccivers’ statement, the balance- 
sheet as of October 23rd shows a surplus of 311,610,756. The 
business of the company continues on a very large scale, with & 
maintained percentage of protit. 

PRESIDENT GEORGE WESTINGHOUSE, of the company, has denied 
the published reports that the company's financial difficulties had 
been precipitated by big banking interests in New York. The 
appointment of the receivers, he stated, was an emergency 
measure taken on the advice of the Pittsburg Clearing House for 
the protection of all interests, the banks there being unable because 
of the financial stringency to co-operate with strong financial 
interests in New York, which had been prepared to extend the 
monetary aid nceded.—.Vew York Electrical World. 


India-Rubber, Gutta-Percha and Telegraph Works 
Со.. Ltd. 


THE meeting of this company was held on Tuesday at 106, Cannon 
Street, M»jor Leonard Darwin presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELEOTRICAL REVIEW, December 13th, page 985), said he was pleased 
to be able to address them under conditions which, he believed, 
would give satisfaction to the shareholders. In the report it was 
stated that the price of raw material had fallen, and although prices 
were at present depressed it was difficult to form an opinion of any 
value as to the standard of prices to be adopted by manufacturers. 
They were all conversant with the results of overtrading which had 
been slowly developing themselves in America during the year just 
closing, and with the rumours of a somewhat similar condition in 
Germany. What effect this state of things would have on traders 
in this country it was, of course, impossible to predict, and their 
business could hardly be considered an exception to any 
rule which should apply to all others. One heard sug- 
gestions that the countries which were  doubtless over— 
stocked would try to liquidate these stocks by placing them on 
foreign markets at reduced pricee. This might occur, but pro- 
bably not to an alarming extent, because these stocks had been 
manufactured at the highest possible cost of raw material, and a 
liquidation at prices any lower than those now ruling would mean 
so enormous a loss as to shatter completely the remaining credit of 
the holders. Rather than this, it would be better for them to shut 
their works down, discharge the workpeople and hold the stocks 
until they could realise something approaching their value. If 
this should be the policy adopted, raw material would be sold at a 
much lower profit than had been the case during the last few years, 
whilst it would be the greatest folly on the part of manufacturers 
to reduce prices for several months to come, in face of this ex- 
tremely uncertain market. It was common knowledge that one of 
the large manufacturing concerns in the rubber industry of the 
United States bad recently discharged some 4,000 workpeople. 
Whether they had acted on the principle he had enunciated, or 
not, he could not say, but the alleged reason was that they had no 
currency at their command to pay the wages bille. He had given 
the foregoing digression from the immediate business they bad to 
consider, as the board wished to lay before them an indication of 
the difficult situations which frequently presented themselves to 
manufacturers like themselves. While doing so, they wiehed to 
aseure them that they faced the present condition of things without 
any fear so far as their interests were concerned, and to express 
the opinion that in all probability the balance of advantages and 
drawbacks would be in their favour during the present year. On 
several occasions the chairman at these meetings had referred to 
the high rates levied in the West Ham district, and to the bad 
effect these had on industrial enterprise. He was glad to state on 
this occasion that although these rates werc still abnormally high, yet 


formerly to the large 


- 


the work done on the Council of the borough by certain new coun- 
cillors had created a more sane atmosphere during the delibera- 
tions of this body, with the result that the rates, which amounted 
figure of 108. 10d. in the E, had 
now been reduced by praiseworthy economics to 9s, 9d. 
The general business of the company showed an increase when com- 
pared with last year, and he wished to draw special attention to 
the continued growth in public favour of the Palmer and Persan 
tires, of which they were the manufacturers. During the year they 
completed the equipment of an clectric power and livhting station 
in the town of Dumfries. This undertaking, of no inconsiderable 
magnitude, would, as these undertakings did, take some time to 
develop; they anticipated, however, receiving from that outlay 
а small but increasing revenue, The electric power and lighting 
equipment of their Persan Works was also completed, and they 
hoped that tbis betterment would bear fruit in the near future. 
The New York-Havana cable which they manufactured and 
despatched for laying in their cable steamer Silvertown during the 
financial year ended December 30th last was successfully com- 
pleted, although the cable had only been tinally taken over since the 
closing of the company's accounts. 

LikguT.-Cor. A. Weston Jarvis, C. M. G., seconded the motion, 
aud the report was adopted. | 


Prospectuses.—Rangoon Electric Tramway and Supply 
Co., Ltd.—The list was to close on Wednesday, 18th inst., in an 
issue of 10,000 6 per cent. £5 cumulative preference share: at par. 
These are to be applied, tozether with an issuc of 25,000 £1 shares 
(subscribed and paid for in cash in Rangoon at £2 per share) in the 
extension of the company's undertaking. 

County of Durham Electrical Power Distribution Co, Lid— 
Applications for an issue of £250,000 5 per cent. first mortgage 
debenture stock had also to be lodged by Wednesday.  'lhe issue 
was offered at par by the Newcastle-upon-Tyne Electric Supply Co., 
Ltd., who took them up at 95, the ditference between purchase and 
issue price being represented as the cost of making the iesue, and 
who unconditionally guarantee the interest. 16 will be utilised in 
paying existing liabilities amounting to about £90,500, representing 


‘moneys borrowed in connection with developments now in progress, 


and the remainder.is required for extensions of distributing and 
other plant with which to meet the rapidly-growing demands for 
industrial power throughout the areas of the Power and Distribution 
Companies. All of the shares in the Power Co. are held by, or on 
behalf of, the Distribution Co. 

Dumbarton Burgh and County Tramirays Co, Ltd.—An issue of 
75,000 6 per cent. preference shares of £1 each, and 64,000 ordinary 
of £1, has been offered for subscription this week. 


Eastern Telegraph Co, Ltd.— A third quarterly 
interim dividend of 1] per cent. on the ordinary stock is payable 
January:lbth. . 


Eastern Extension, Australasia and China Tele- 
graph Co., Ltd.—An interim dividend for the quarter ended 
September 30th of 28. Gd. per share, tax free, is declared, 


Stratford-on-Avon Electricity Со, Ltd. — The 
directors’ report to June 30th is to be submitted to the first 
ordinary general meeting at Stratford-on-Avon, on Monday next. 
It presents a revenue account for two months’ trading, but it is 
stated that this docs not form any criterion of the amount of 
business now bcing transacted. ° 


Delhi Electric Tramways and Lighting Co., Ltd.— 
Colonel Sir Buchanan Scott, presiding at the meeting of this com- 
pany on 12th inst., attributed the delays in carrying out the con- 
struction work by Messrs. Bruce Peebles & Co., to plague and labour 
deficiency. It was expected that the works would be completed 
and handed over to the company in January. There would be 10 
miles of line, A small profit was being earned on the lighting 
work. 


Stock Exchange Notice.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to Canadian General Electric Co., Ltd.: 
Interim certiticates (fully and partly paid) for $2,000,000 7 per cent. 
cumulative preference stock in shares of $100 each, And to allow 
the following securities to be quoted in the Official List: Shanghai 
Electric Construction Co., Ltd.—32,000 shares of £10 each, fully 
paid, Nos. 1 to 32,000. 


Globe Telegraph and Trust Co., Ltd. —This com- 


pany announces a quarterly dividend of 2s. per share. 


Sao Paulo Tramways, Light and Power Co., Ltd. 
— The directors have declared a quarterly dividend of 2} per cent. 
on the capital stock. 


Costa Кіса Electric Light Co., Ltd.— A meeting of 
this company was held at Dashwood House, Old Broad Street, on 
Wednesday. Our reporter was informed that the proceedings were 
private, and his request for a copy of the report and balance-sheet 
w&8 refused. 


British Westinghouse Electric and Mfg. Co., Ltd.— 
The holders of 4 per cent. mortgage debenture stock held а some- 
what stormy meeting concerning the proposed placing ої £300,000 
prior lien debentures before their security (see p. 984, ELECTRICAL 
Review, December 13th). Our report of the proceedings will 
appear next week. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for , No. Ro ute 
Locality. night | the of Total to date. miles 
ended. fortnight. wks. _# sd open 
£ £* | | £ | £& | ае, 
Aberdeen .. | Dec. 11 | 2,49 + 16 | W 40,466 |— 1,490 | 14°4 
Ayr А А 19 14 960 |+ 26 | 81 10,350 = "132 8 ео 
Bath . os zs „ 11| 1,186 — 72 50 89,149 — 1.804 138 
Belfast. „, 18 6,915 |+ 801,87 | 136,118 |+ 8,759 86 
Birkenhead. l » 15 ` + 46 | 86 89,658 | + 2 |1853! .. 
Birmingham Corp. „ 7 | 12,771 . | 86 | 214,991 ss 56'46; .. 
Blackburn .. oe „ 11| 1,989 |+ 996 | 373 1, + 2,844 14°18! .. 
Blackpool Corp. . s 12 10 i+ 82 46,956 — 1,248 11˙87 
Н —Fleetw'd. 5. M 8 8 ＋ 14: 93 | 22,648 — 970 8· 25 
Bolton T „ 15 4,207 + 883 | 87 ,690 |+ 5,233 | 2 
Bournemouth s „ 11 2,657 |+ 258 | 363 | 64,665 1+ 1.313 215 
Bradforda  .. БЕ „ 7; 8,513 |+ 133 36 | 168,680 |+ 3,262 06549) 1 
Brighton EN » 15 E. — 9 37 84,916 — 3,026 9:5! .. 
Bristol ” 18 9,109 + 22 ee ee ee 28:5 ee 
Brit. Elec, Trac. Co. 
Airdrie .. „ 6 444 + 8 | 48 10,833 | + 40 | 865 | .. 
Barnsley . " 6 316 7 19 „ 8,1221 201 oe 
Barrow А н 6 437 |+ 7 [T] 12,462 - 217 | b co 
Cavehill . [1] 6 110 t 8 97 4,076 s 230 ee oe 
Devonport ee ” 6 820 |+ 2 n 22.183 — 255 ‚ 8°85 ee 
Gateshead iu T 6 1.987 T 838, „, 18,552 + 1,276 11:95, .. 
Gravesend э» " 6 | 412 |* в, 11,805 |— 13, 65) .. 
Greenock.. “+ „ 6| 1,00; — 89! „ 81,588 |-- 556 | 7°25) .. 
Hartlepool .. ip 6 489 |+ 1l! , 14.022 |— 6M | 6:78 | .. 
Kidderminster .. и 6 178 “a 5,770 — 93 es 
Leamington = 5» 6 219 1+ 15 „ J, 8 — 689 | B МЕ 
Merthyr .. ee] o£. . б 416 T 42] 4, 10,244 j+ 550 | 9:9 | .. 
Metropolitan. „ 6 | 8732 72.371 „ | 226,176 ,+58,57 | 99. | .. 
Middleton . „ 6| 5 9 „ 17,0% |- 88 вв. 
Mid. Joint Com’ tee " 6 | 11,837 |+ 149 | „ | 28,589 ＋ 4,445 Ма 
Oldham-—Ashton »9 6 1,057 Rr 47 98 29,26 ) | + 1,251 9°18 ee 
Peterborough ee " 6 208 |+ 18 [T] 6.180 — 139 | 5:81 ee 
Potteries .. НЯ „ 0| 8939 + 202 g, 91,799 |+ 2,77 | 29 | .. 
Rothesay . ied Cs 5 81 + 1] 103245 | — 6&6 !9"15 | .. 
Southport. n 6 891 — 46 „ 14.303 — 698 | B17] .. 
В. Metropolitan .. к 6 1,888 d 88,603 se - s 
Swansea we " І 6 1,745 + 12 90 44.677 + 8,133 bb ee 
Tynemouth „ Ë 274 — 20 „ 11,681 |— 799 | 8°96) .. 
Weston-s-Mare .. | , 4 53 — 61 ,, 7,009 — 381 8 | .. 
:Worcester A з» 6 46% P 11 ,, 13.738 — 148 | 616 | .. 
Wrexham » 6 180 — 12 5„ 4.973 — 86 .. v 
Yorks. Wool. Dist. a 9| 1,666 — 74! p 45127 |+ 771 17 | oe 
Miscellaneous .. „ 6 377 — 55 „ 10.814 — 186 | ,. so 
Burnley : .. „ 14] 9240 4 198 $4 о Tt 
Burton-on- Trent T » 15 511 — 18 | 87 10,685 618 | 11 | 15 
ł Bury. EN us „ 1| LOM 4 121 Ж T 10:5 | .. 
Cardiff — ..  .. | , 7 3.973 + 210|86 738.381 — 9.299 It5:87 | .. 
Carlisle . » 14 828 + 292 5 8,725 — 521 | .. 27 
Chatham and Dist. „ 12; 1250.4 38 £0 25.756 | + 1.909 | 12°6' 68 
Cork . xS 2 775 — 42 50 | 23031 | - 886 gag! .. 
Croydon i - „ 18 2,557 |+ 100,87 52,997 — 1,908 | 12 75 
Darlington. yx „ 7 200 + 4,36 7,722 1—11 LENA 
Darwen - 7 0 „ 18, 48414 19 87 9,205 1— 15 4°86] .. 
Dover., $a |» 7 335 — 96 36 8,526 — 1.122 | 4:75 | .. 
Dublin s | „ 198! 9,4095 |+ 216 | 157,414 | * 31,079 54.25 5*5 
Dundee ы M „ 11 2,169 4 100 80 £4,559 |+ 1,041 13:95... 
East Ham es „ 14] 1,670 |2 161 | 37 83,891 1+ 108 | 7°76) .. 
{ Exeter У an » 6) 210 — 12 | 86 11,560 1+ 5651/475) 5 
Glasgow .. | e 14 33,710 1.479 273 | 495,259 7 14,276 3975 5:6 


Hastings .. m jx 12 1,483 


Huddersfield . 14] 9,070 + 198 | 37 | 59,468 |+ 9,669 | 98. | .. 


Hull .. .. „ 14| 4,902 + 409 | 87 91,316 |+ 6,095 | 18 | .. 
Hkeston .. „ 11 249 |+ 16 37 5301+ 310 8 ·8 
Ipswich .. . „ 7 867 + 386 15,012 | — 1,114 |106 | .. 
Isle of Thanet  .. „ 14 458 |+ 11 50 31.652 — 235 | 11 | .. 
Kilmarnock „ 14 2828 — 430 4876 — 110 | 4:95 | .. 
Lan kshire Trin Co. „ 122.418 4 745 &0 60,200 |+ 15,994 | 16°82) 8°96 
Lancashire Panen » 11 1,199 |+ 217 50 63,105 |+14,082 | 89 |1 
Leeds "S “ШО 712,302 , 209 36 | 237,018 |+ 9,633 | 61°18] . 
Leicester. е6 » 14 4,172 + 117 | .. zs M ss ee 
Leith eo Т 7 998 =s 1 293 15,764 + 27 6 ee 
Liverpool „ 7 | 20,693 — 483 | 49° | 534,911 l+ 7,583 | 10 
L. C. C. ws í 7 | 60,003 |+8,875 35 1. 131, 236, + 187,952, 116:5| 10 
London United .. „ 13 | 10,655 |+ 527 341,845 4 13,712 
Lowestoft .. - » 14 210 |+ 26 11 1,917 t 4 55 
Manchester.. T „ 14: 28,315 |.- 2,088 | 87 | 050,890 787,782 11 
Newcastle .. „| o 14] 7918 [+ 69 |87 | 162,033 |+ .. | o 
Newport EU. | 1,218 7 49 | 86 25,074 | + 1,880 | 14:6 | .. 
Northampton Se » 18 777 |+ 48 365 | 16,165 |— 413 | 6:5 |. 
Oldham "E .. „ 16 8650 |+ 886 88 74,085 | р 4,825 |298^15 | .. 
Pontypridd .. ee » M, 583 ＋ 228 37 9,905 |+ 3.781 | b 1* 75 
Portsmouth.. oe n 14 2,986 ＋ 97 | 87 75,124 |— 1,500 | 145 | .. 
Preston "m v» 1! L33 4 19 . a es ee 
Reading  .. is 5s 5 667 |+ 9 ad] 224929 |— 788 |18:95| .. 
Rotherham .. ..| » 19, 1,160 ＋ 181 22,367 |+ 3,647 | 10 *66 
Ralford ә x si 9, 9,583 |+ 86) 86 169,401 |+ 4,491 | 88-9 
Sheffield .. rho as 8! 10,985 |+ 972, 87 | 208,492 |+ 9,405 85.755 
Southampton ais „ 11 1,899 230 36 38,320 |+ 1,971 | .. ve 
Southend-on-Sea .. | „ 11 526 |+ 36 | 87 15,736 — 17. 
Sunderland.. ..| » 15 9,890 |— 129 | 97 51,612 |— 1,119 | .. |... 
Swindon  .. X » 1l 294 |4 4|.. Ed os 44 |.. 
T ynenide ; oo | H 752— 1|50 92,898 |+ 919 | 8'87] .. 
Wallasey... ..| os 14 1,491 -- 16 87 81,683 |+ 689 |872| *99 
Walthamstow .. | Nov. 30 968 |+ 106 | 85 21,979 7 4*1, 9 |... 
West Ham .. .. | Dec. 19 | 4,858 |+ 192 | 87 ,924 |+ 1,656 | 14/7 | .. 
Wolverhampton .. и 21 1,674 19 | 36 81,407 |+ 213 | 19°65] „ 
1Yorks. W. Riding a» 81 1084 49 ,924 —À e „ө 
Baker 8t.-Waterloo | „, 14 | 6,980 ‚615 24 60,045 | +20,830 | 4°95 | 1 
Cen. London Rly... | ‚ 14 | 12,179 666 | 24 | 126.547 |—19,279 6|.. 
Char. +, Eus. Hamp.] „ 14] 5.85 es 94 63,625 ad 7715 | .. 
о & 8. Lon. Rly. „ 16 | 6,878 565 | 94 75 338 4 10,908 | 7 8 | 1°06 
lin-Lucan Rly. » 18 116 10 | 24 8,199 |+ 216 9 |.. 
G.N. and City Rly. 14 | 8,953 180 | 24 40.515 — 917 86] .. 
G. N., P'dy. & Brmp. | ,, 14 10.225 is 24 | 103,020 ae 
L’pool Overh'd Rly. | „ 15 | 2,685 |+ 96 24 87,144 |+ 1,743 | 6:8 | 4:8 
Mersey Railway ..| ,, 14 | 3.768 |+ 194 | 24 44 328 |+ 8,037 | 45 
Metropolitan Rly... » 15 | 32,267 |+ 876 | 24 | 363,108 |+ 6,504 | 24'6 | „ 
Met. District Rly... | ,, 14 | 17,958 |+ 665 24 | 186,841 + 686 | 94 | „ 
Anglo-Argentine .. | ,, 16 88,612 |48,418 | 50 | 815,499 479, 605 "P 
Auckland.. .. | Nov. 8, 10,674 |+ 946 | 443 | 114, 663 + 6,001 | 19°23) *56 
Brisbane Nov. 13,570 41,784 es ee Зе 
Brit. Columbia Rly. October | 86,499 |4-10,961 17 130,633 +87,121 | 68, 4:8 


BuenosA.&Belgro.| Dec. 9| 9,987 |+ 157 | 49 189,719 | £10,212 | .. |... 


Culcutta К 55 14 ! 6,451 —: 410 ee эе ry) ee ee 

Cape Е lectric T. Ld. August | 9,240 " s ee ee oo | oe 

сє neva Nov. 7,633 + 821 os ee ee ee ee 

t Kalyoorlie, W. A. October] 8,963 ө 89,995 в 90-5 | .. 

Mudras nis .. | Dec. 16 1,223 4 222 50 26,431 + 4,386 1978 » 
8 Lisbon October; 7,970 ee ie Я š 


Perth (W. A.) .. | Dec, 18 | 9,8 


* Compared with the corresponding period of 1908. 
i Includes horse, steam and Сог госеірм, 


One week only, 
§ One month. 


STOCKS AND SHARES. 


Tuesday Evening. 


THE improvement noticed in our report last week has been well 
maintained, and, in a good many cases, pursued still further. 
Several new issues braved the inclemency of the financial elementa, 
and business in stocks and shares shows а slight tendency to expand. 
Coming so close to the end of the year, the last-named factor is 
fairly taken as encouraging. 

Interest in the railway world centres chiefly upon the details, 
now published, of the working agreement between the Great 
Northern and Great Central. Fora year or two the chief advan- 
tages will be those derived by more economical working, and tbe 
union of rails will perhaps set free the Great Northern for the 
tackling of those electrical-suburban problems which have been dis- 
cussed for some time past. 

Central London Deferred is а trifle harder, upon the decision of 
the omnibus companies to shorten the distances prevailing for their 
present scale of fares. City and South London at 44 is almost on 
a line with Central London Deferred, the latter standing the lower 
of the two. 

Metropolitan Consols eased off to 364, and the dividend prospects 
for the current half-year are regarded as gloomy. Districts keep 
about 84. The report of the Underground Electric Railways of 
London is of the usual type; it does not give certain details, such, 
for example, as the cost price of all the investments, which would 
be of great service to those concerned. The document speaks of a 
new scheme in regard to the profit-sharing notes, and part‘culars 
are to be announced ehortly. 

The County of Durham new Debenture stock looks well secured 
and cheap. There is not much probability of its obtaining a free 
market in London; no doubt the dealing will be mainly in New- 
castle. It may be pointed oat thatthe company's Ordinary shares 
stand at 34 and the Preference at 48, hoth being of the nominal 
value of £5 fully paid. 

Rangoon Electric Preference, another new issue, will probab:y be 
market ad mostly in Liverpool. A third offer is by the Dumbarton 
Burgh Tramways Company, where Ordinary and Preference can be 
applied for. 

Electricity Supply shares, still a quiet market, show improve- 
ment in Metropolitan Ordinary, St. James’ Preference, South 
London Ordinary and both class of Westminster shares. The 
forced realising of Westminsters has ceased, and the market find 
there are several buyers about. Edmundson's Preference and 
Brush Preference are lower. | 

One day last week the new part of Victoria Station, now in 
course of construction, had the narrowest escape possible from a 
disastrous fire. Short-circait again! 

Electric Constructions still advance, and are quoted at 7s. 6d. 
Other manufacturing shares keep firm, marking few alterations in 
price. 

British Westinghouse Debenture was sold at 454 and 46 on 
Monday, and the nominal prices show a drop of 5 points, although 
actually the fall is greater than this. Itis due to sales on behalf 
of those who strongly object to the new Prior Lien issues. The 
Preference shares are lower at a fraction under a pound. British 
Electric Traction Ordinary lost all their rise, and more, of last 
week, but the Preference advanced 5s. To perfect the anomaly, 
the First Debenture stock shed a point. | 

Other Traction securities are mostly good. Anglo-Argentines 
maintained their strength, and 5s. more has been added to the 
Second Preference. It is very difficult to buy the shares at 8. 
British Columbia Electric Railway stocks arc strong, and Auckland 
First Debenture has hardened. 

Sunderland District Electric 5 per cent. Debanture3 are 4 lower 
at 82. A rise of twice as much occurred in the Ordinary stock of 
the Sao Paulo Light and Power Company, upon the announcement 
of a quarterly dividend of 2] per cent. The prise now stands at 
119, and the dividend is payable next New Year's day. 

Telegraph issues are somewhat irregular, though not one of the 
fluctuations is possessed of importance. Marconi's Ordinary shares 
fell 2з. 6d. to 128. 6d. Globe Telegraph and Trust are ez dividend 
as regards both kinds of shares. Mackay Companies Common stock 
was marked down 24, «x 1 per cent. dividend, and the Preference 
rose 5, plus another 1 for the dividend, but these are rather fancy 
figures, the market being extremely narrowed. 


The Telephone Со, of Egypt. Ltd.—The Register of 
Transfers of 4 percent. and 4j per cent. redeemable debenture 
stock will be closed from December 18th to 31st, both days iaclu- 
sive, for the preparation of warrants for the half-yearly intorest. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


— —— — — — — ee — —— — — 


Closing 


Stock Business done 
Present NAME. or | Dividends for the last | асси Quotations week ended | Pise T Рт! 
Issue. | Share. four years. Dec. 10th. Dec. 17th. Dec. 17th, Fall —| per cent. 
`1 1908. 1904. 1906. | 1906. | Highest Lowest. B s. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 925,000 10 Ni | Nil | Nil | - 24— Bè | ,24— 8 «o^ d c is Nil 
149,600 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil | Nil 5 5 85 — 88 | 85 — 88 * ix i5 5 18 8 
2 181,551. 400 American Telephone & Telegraph, Cap. Stock .. | 32100 | 7496 | 74% | 78% | 8 % | 106 — 109 | 105 —108 В 8 — 1 78 2 
853,000,000 || Do. Collat. Trust, 4% Bonds, 4001 1 78,000] 31000 4% 4% 149 | 4 95 83 — 90 88 — 90 481 
,000, ‚001 to 78, a 3 "а T 54 
660,660 | Anglo-American Telegraph  .. € ee .. Stock | 61s. | 2 83% | 34% | 55 — 58 55 — 58 . 613 7 
8,169,670 | Do. do. do. 6 Pref. vs .. | Stock | 6 % an 6 6 9 | 99 — 101 99 —101 1 5 18 10 
8,169,670 | Do, do. do. Deferred .. . | Stook | 2s. | Nil | à 570 142— 15} 15 — 154 15 БАЈ] 4 |11 510 
50,000 | Anglo-Portuguese Tel., 5 €; Mort. Deb. Stock Red. 100 e]. [5 b 99 —102 99 —102 28 à 418 0 
44,000 | Chili Telephone, Nos. 110 44,000 .. © 25 5 1 8 8 8 6j— "i 63— "i ә 610 4 
2,097,680 | Commercial Cable Sting. 500 year 4 & Deb. Sk. Red. | Stock | 4 % 1% 4% 4 95 | ва — 86 82 — 86 $: 413 0 
10.600 Pu CP Ре! 5 м. e ш 10 15 60 10 Фф 10 2 10 2 6 c 18 15 — 16 s 6 б 10 
12,981 | Direct Spanish Telegraph, Ord. 2% T s 5 4 4 4 & 4% 8i— 33 81— 34 ө» 5 14 8 
М коо ою UEBER. c| ы шеш Ш Duces |o MIT 
80, 0 о. B. eo ee — — .. 
60,7101 | Direct United States Cable - МЕ Е? 20 305 4 5 ae 184 — 134 181— 13} T — à 612 7 
000,000 | Eastern Telegraph, Ord Hocke. | ger |e Te 7% J аза i [iiss аа | ask | di | 54 6 
4,000, tern Telegraph, А ©» si ak E toc — — 33 + 
2,000,000 Do. 84% Pret. Stook.. — .. .. | 100 | 84% | 349 | 84% 33% | 83 — 83 — 86 ви | аз 415 
1,896,706 Do. 4% Mort. Deb. Stock. Вей... | Stock | 4 % | 4 4 4 984 —1014 99 —102 100; 998 +4 818 5 
900,000 | Eastern Extension, Australasia, and China Tele. | 10 7% 7 7 17% 198— 191 193— 124 124 5 8 9 
752,400 Do. 4% Deb. Stock. | Stock | 4 4 4 4 % | 99 —102 994—1024 101 100} | +4 | 818 1 
296,400 | Bast & S. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1900 | 100 4 4 4 4 98 —101 98 —101 T ss 819 8 
200,00001| Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 49% |4 4 4 4 982—104 984—100) 7 319 7 
181,127 | Globe Telegraph and Trust t.. 10 53% | 50% | 5396 | 53 9i— 1 9i— 10} 10% эў 5 6 0 
181,127 Do. do. 6 % Pret... ys es 10 6% |6 Ф 6 169% | 183 — 52 123+ 1 13} 1244 | — 1 410 7 
150,000 V oes 43 7 12 M dj 10 |156 % |24 24% |90 96 — 82 804— 32! 3075 6 8 1 
28. 900 e ате, о 100 | 44% | 44% | 44% | 44% | 99 —101 99 —101 491 
, bs., within Nos. 1 to 1,200, Red. in 
17,000 do-European Telegraph = ae ee ES 25  |10 % |18 18 96 |18 9% | 62 — 55 62 — 55 524 š 6 5 0 
$41,880,400 | Mackay Companies Common T E . | 8100 «e. |1 2 84% | 50 — 60 50 — 56 xd . m —2% 67 8 
$50,000,000 | Ро. do. 4% Cum. Pref. .. .. .. |8100 NU 4% 4% | 60 — 60 65 — 65 xd 8 M" +51631 
256,127 | Marconi's Wireless Telegraph .. TI. I Nil | Nil |N “i 14— Ы 7 à | 14. is — 4 Nil 
ice Monte | Video Telephone сопы: 8 Pref. А а І : 96 : р & : 5 i - — - e бА vs : 6 Н 
$ L] O. . е Ф m ee eo 
2,225,000 | National Telephone, Pref. Stock ss s ..| 100 6 6 6 6 1074 1093 108 —110 1094 107) + 4 5 9 1 
ИНЕ , ЕТ] аса си | o ang 
15, e O. um. 8$. 0 oe ee — 
. 15,000 Do. do. 6 % Cum. 2nd Pref. ee ee 10 6 6 6 b 10 C 12 10 — 12 ee 4 3 4 
· 950,000 Do. do. 5 % Non-cum. 8rd Pu 250,000 5 5 5 5 | 5 бри 578 5 %— bra 1 1111 
2,000,000 | Do. do. 33 M Deb. Stock Red. .. | Stock | 84% | 8496 | 84% | 88 — 99 97 — 99 5 1 e 810 8 
1,689,598 Do. do. 4% Deb. Stock Red. 85 100 4 4 4 & 4 100 —102 100 —102 101 100} 818 5 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid 1 ee 64 72 1 1 14 ljy— 1 Va ps 6 17 11 
50,000 Do, do. do. 6 Cum. Pre eee ee 1 6 6 % 6. 6 1 — 178 y 113 "E ee oe 5 1 1 
100,000 Do. do. do. 4% Red. Deb. Stock .. | 100 N . [4 4 90 — 98 90 — 93 M ж as 4 60 
1001000 Facite & European Tel., 4% Guar. Debs., 1 to 1,000 ш : & 4 & Н : 9 20 ч Ec А Кх ба : 0 д 
‚889! u r's oe ee ee ee ee ee ee — — 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. ..| 100 "E .. | 44 44 99 —102 93 —102 101 4858 
8,167 | Submarine Cables Trust .. is Ба we .. | Cert. |6 % |6 % | 6 6 124 —127 124 —127 T 414 6 
80,000 | United River Plate Telephone .. a8 ds " 6 8 8 2 8 8 6 7 — n 68 А ; 612 3 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40, 000 5 5 5 5 5 44— 4i— 5 418 0 
15,6091 West African Telegraph, Shares a "m AT 10 4 4% 4 4 10 — 1 0 — 104 А 816 9 
80,008 | W. Coast of America, 1 to 80,000 & 53,001 to 53,008 9 Nil il| Nil | 94 là— 1 là— 18 812 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4% | 4 4%14 97 —100 97 —100 22/6 400 
907,980 | Western Telegraph, Ltd., Nos. 1 to 207, 990. t 10 717 17 7 7 Ф 12 1 128 — 134 13 128 — à 5 6 8 
800,000 Do. o. 49% Deb. Stock Red. 100 | 4 "SEE | 4% | 4 991—101 984—1014 00 8 18 10 
88,321 | West India and Panama Telegra X Y ys 10 Ni il | Ni | Nil j — 4 4 — 8/14 — d Nil 
84,668 Do. do. 6% Cum. lst Pref. . e] 10 [17298 6% 5% 8 — 7 1— 7 6i . 11018 4 
4,060 | Do. do. 69% Cum. 2nd Pref. "E 5s 10 Nil il | Nil | Nil 7— 3% | 6i— | ga l 
80,0002 Do. do. % Debs., Nos. 1 to 1,800 .. | 100 6%15%15%'5%! 99 —102 99 —109 _ 100 . + 418 
4 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
{ | | 
А | . | 
70,000 | { Anglo-Argentine Trams, Pre. Чош. Сша аа 5 |. іва * „% m— 8 | т s 8 1 +} 4 0 
960 007 Do. 6 % Cum. Prefs., 1 to 260,007 / 5 i— 518— б 534 | à we 410 9 
966,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 65 y: 65 e аз" 128 —181 EET w p 411 7 
985,100 | Auckland E. Trams, 5 % 1st Mort. Deb. Stock. 100 | 54, 5 J | 5% | 5 J | 102 —105 108—106 | .. | .. | *1 | 4M 4 
Е Babcock & Wilcox, 1 to 530,000. . A A 92 1 17 20 20 20 841— 81— 3 NB | 5; s 5 6 8 
100000 Do. до. '6%Cum. Pret., 1 to 100,000. 1 6464 64 695| 1%— 1 LG: 1À | fe Wee of cee, E e. 
88,000 | British Aluminium, Ord., 2,001 to 40,000 .. va b TER! 1 7 — 4 Bi— 4 $e d xs — i в 4 8 
200 Do.. ge. 4 J .. „ e иа б Ж ec ae a ET 
90,000 ро. do. 4% Funding Certs... vs 5 — | 4 5 4 4 & 4ł di | 80/- |o Dus | 414 1 
968,000 DE 455 б КА о ee Red. re 6 % | 5 5 5 ES —108 з = — 2 a э, : 12 Н 
800.000 : о. уеп ^ ša és x vs — — 5, + 
400,000 British Columbia E йы Det. Ord. Stock .. .. !* 100 6 6 6 6 138 —128 124 —127 | NT э 410 3 
800,000 Do. 5 % Pref. Ord. Stock Pi > ss 100 б б 5 5 104 —109 107 —111 12 |, 1241 + 24 410 1 
900,000 | Do. 5 % Cum. Perp. Pref. Stock ..  ..| 100 5 5 5 Б 99 —103 99 —103 11 | 100 | . 417 1 
288,000 Do. 4 1st Mort. Debs., 1 to 6,250 .. - 40 1496 d 44 98 —101 98 —101 WT 2 ó 49 1 
220,000 Do. Vancouver Power Debs., 1 to 2,200 | 100 4896 100 —108 100 —103 991 A : 475 
188,301 | British Electric Traction vs S vs Jė 10 6 у, 6 8 11 lg— 2 11— 12 85 / | 28/9 — Nil 
161,487 Do. do. 6% Cum. Pref. .. EM 10 6 6 6 6 43 — 5 5 — 5 51 Бүз + 1018 2 
1,448,668 Do. do. 5 % Perp. Deb. Stock .. | Stock 5 % | 5 5 5 91 — 90 — 93 91 9 —1 5 7 6 
410,178 Do. do. 4 % 2nd Deb. Stock Red. | 100 .. | 43 44 dà 70 — 75 70 — 15 ds ss fa 6 0 0 
100,000 | British Insulated and Helsby Cables : 5 8 | 8 8 10 et 7 a 7 8% T га 7 210 
100,000 Do. do. 6 95 Cum. Pref. i ea b 6 % | 6 6 6 b, 6à 64 s; s s 418 0 
500,000 Do. do. 43 % 1st Mort. Deb. Red... | 100 4 101 —104 101 —104 > ai oe 46 7 
British Thomson. Houston 4$ % 1st Mort. Debs. .. | 100 4 4 85 — 89 85 — 89 ©» ES ee 4 18 11 
400,000 | ( British Westinghouse 6 % Pret, t 46 45,000 5 „ N NI ND} {— M — à 19,0 n |-—a| Ni 
1,016,968 Do. do. 4% Mort. Deb. Stock .. | 100 4% 4% 4% 149% | 55 — 65 45 — 56 46 45) | —10 15 6 
i 60,000 tBrowett, Lindley & Co., ба i es ex S £1 Nil] Nil | Nil, .. I5. là ў — 1 s С Nil 
60,000 |; Do. do. "6% Cum. Frei. £1 | Nil] Nil Nil | .. 145 1 146 to 15/6 ges Nil 
105,781 | Brash Electrical Engineering, Ord., 1 to 106,781 .. 2 Nil | Nil 6275 Nil 0— — E a id Nil 
150,000 Do. do.. Non-cum. 6 Ф Pref. .. as 2 6% | 6 6 Nil à— +— - T — à Nil 
125, 0007 Do. do. % Perp. Deb. Stock .. | Stock $ 4 dé 4 88 — 86 83 — 86 ss. „% О} e» 613 4 
125,001 Шо. do. % Perp. 2nd Deb. 8tock.. | Stock | 4 4 65 — 68 65 — 68 — T 6 8 7 
100,000 Buenos Ayres & Belgrano, 1 to 100,000 bs - 5 8 & 4 3% |8 4 43— 4 alu | Ў 8 410 
40,000 Do. do. A” 6 % Cum. Pref., 1 to 40,000 5 6 6 $ 6 $ 6 4i— 42— 90% Е 614 8 
27,500 Do. do. B” do., 1 to J, 500 - 6 6 % | 6 6 6 — & | — MELDE d b14 8 
18,900 Do. do. 596 Deb. Stock vu «s 100 5 [5 5 5 106 —115 106 —115 | ex 4 611 
197,610 | Calcutta Trams, 1 (о 187,010 . АР 12 vs 5 6%|8 8 8 6a — 6i 68— 68 А is 616 4 
80,000. Do. А 5% Cum. Pref., Nos. 1 to 29,880. . 5 ee ee 5 6 6 т 54 ae oe ee oe 4 5 j 
850,000 Do. 44% Ist Deb. Stock..  ..  ..| 100 4 12 43% | 44% | 101 —105 101 —108 E à m 4 6 
86,000 | Callender's Cable Construction shares kí. dx 5 1 15 % [15 94— p — 1 9i oe T 7 6 1. 
900000 De. _ do 7 96 let Mort. Deb. Stock Red. | Btock 4% 4 4 & 44 | 108—107 10564—107 105%ʒ,ꝑ ́ ie ee ie 
491,292 | Cape Е Trams., 1 to 491,225 .. .. .. n 1 10% 6 E Nil | | zs Nil 
000 | Castner-Kellner Alkali, 1 to 450,000 .. igs xd 1 4 4 6 89 | 14- 1 l&— 1liixd, 27. 26/8 — | 518 6 
450, 
ШШ | Conu tanaoa Bar ie ia zm ОНИ ЦЕ em gog |“ | 7 iii 
644,216 Do. do. Def. do. oe | Stock | 4 $ 4 4 4 41 — 48 | 41— 44 "UA E" ss 960 
1,480,000 | City and South London Railway  . .. xx .. ! Btock | 98 N lá 2k 48 — 45 | 48— 45 443 44 . ' 414 5 
* Unless otherwise stated, all shares are fully paid. 4 A period of nine months. t From Manchester Share List. 


(Continued om next pede. 


а ——— — 
2 


1028 THE ELECTRICAL REVIEW. [Vol 61. No. 1,569, Оиовмвив 20, 1907. 


SHARE LIST OF ELECTRICAL COMPANIES,—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 


Present Stock Dividends for the Closing Closing Business done | Rise +/ Present 


NAMB, or Quotations Quotations week ended or Yield 
Issue. Share. eat грит years: Dec. 10th. | Dec. 17th. | Dec. 17th, 1907. | Fall — | per cent. 
| 
d * 1908. | 1904. | 1905. | 1906. Highest idus E в. d. 
85,000 rompen. & Co., 6 let Me о, 9 15 8 9496 | 2496 | 3496 | 6b % 1 — 132 lj— 1H А - | m 8 : 8 
o eg. в, Е И 
100, 00 900 of 2100, REX M Big рае } e |5% es s „ ОЕ AA RE БЛ. 
205,000 e. 4. HEIL UNS 177 et | 4 16 
; о. m. Pre ves — — | 
904,150 | Do. de. 4% Deb. Stock сро 87 5 [dE 44% | 101 —104 101 —104 | 4 6 
60,000 | Dublin United Trams. (1896), 1 to 60000 . 10 5 6 $ 6% |6 % | 124— 134 194— 18) i ss 4 81 
59,987 Do. 6% Pref. between 1 and 60,000 10 6 70 6 6 6 % | 124— 194 1 133 4738 
99,261 | Edison & Swan Utd., A" shs., £8 pd., 1 to 99,961 6 Nil | 24% a 44% — 1 — 11 ' 1t 7 6 
17,139 Do. ns shares, 01—017, 19 5 Nil 4 44% 14— 2 14— 23 | 8g R 9 
819,475 Do. Deb. Stock Red. 100 4 ф 4 & 4 4 79 — 82 79 — 82 А 417 7 
72,920 Do. 5% ала De . Stock Prov. Certs. all pd. 100 6 5 5 | 5° 8T — 90 87 — 90 | 5 11 1 
112,100 | Electric Contruction, 1 to 112,100 . 9 45] Nil | Nil | Nil 1— ув i- 5 6/9 + 12 Nil 
81,390 Do. do. 1% Cum. Pref., 1 to 81 ,890. . 2 7 45 7 7 Nil B— ц 2 18 17/6 | Ni 
tt dc ыш ee ME 
78,000 | Gt. N. & City Rail. Pref. Ord. “А '' 495,1 to 78,000 10 3 b 4 e 4 9 | 4 1 1} 1}— 1} | eo 15 410 
5 . d | Mee e aat * | eRe 
А ort. De ё ve = = 
200 00 Henley' s (W. T. S: Telegraph USUS Ord. .. ES 5 5% 15 g m 16 161— 11 1037 E^ ; : 0 s 
: — — 5 
150,000 de 4 E Mori. Deb. Stock | Stock ae 105 4 1 06 104 —106 | > 4889 
50,000 India-Rubber, Gutta-percha Telegraph Works.. 10 1 5 1 10 143— 153 15i— 16} +3 6 3 1 
87,500 Liverpool Overhead Railway, Ord. ЧА 10 13 13% | Nil | N 11— 18 11— 18 ° Nil 
10,000 |+ Do. do. Pref., fully paid .. 10 5 % 5 J 5 % 5 % 8— 83 = | 517 8 
600,070 | London United Trams. (1901), 1 to 50,007 А ee 10 8 % 6% | 8 8 6}— 6 6 4 811 
899,930 Do. do. 60,008 to 100,000 10 8 6 | 8 8 -- 6 6 oe 4 811 
125,000 Do. do. 5 9% Cum. Pref., 1 to 125, 000 10 5 $ 5 % 5 5 74— 74— А 618 
1,881,000 Do. do. 4 96 1st Mort. Deb. Stock . 100 495|4 4 4 — 86 89 — 86 824 82 š 413 0 
814,016 Metropolitan кеси Trams., Defd.. vs 1 Nil | Nil | Ni Nil i 1 M js К Nil 
500,000 Do. 5 % Cum. Pref 15k 5% 5 * 5 = S_ 13 i: 5 6 8 
850,000 Do. 8 4} X Deb. „ Stock Red. | 100 430% a% 44% | 98 — 96 — 96 933 : 413 9 
FVV / %%% а аф TIU 
, о. um. Pre Ж и" ; 
945,000 Do. 44%, Deb. Stock ..  .. 100 a 4435 | 44% | 4 — 96 93 — 96 | 418 9 
87,850 Telegraph Construction and Maintenance . 12 |20 % |15 16 15 984— 80$ 284— 803 293 284 . s 5 7 2 
150,000! 4% Ded. Bds., 1 to 1,500 Red., 1909 100 496 | 4 4 4 100 —103 100 —103 à 3 17 8 
699,200 | Undered. E. R., Lon., 5 % Profit Shar. S. Nts... " .. [59$ 575 5 85 — 89 35 — 39 ёе i 13 3 2 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 8%! Nil il РЕ 9— A — 4 s Nil 
66,666 Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141,686 5 6 | Nil | Nil T 37 3 Nil 
246,574 Do. 4% lat Mort. Deb. 8tock id 100 4% 14% |4 % 472 — 77 72 — 77 72 à wa 513 
| 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P,. 1 to 14,000 és 5 5 4 4— bj 4$— 6j . Я . 674 
70,000 Do. do. 44 % lat. deb. stock 100 a 435 ae 95 — 98 35 — 98 . : А 4 11 10 
29,798 | Brompton & Kens. Elec. Lt. Bup., Ord., 1 to 20,000 5 10 % |10 10 45 1 1 — 8 1 — 8 . . à 6 50 
10,202 Do. do. 1 % Cum. Pref. 5 7 1 7 7 1— В 1— 8 : : 476 
836,876 | Centra] Electric Supply 4% Guar. Deb. Stock. | 100 4 4 4 4 96 — 99 96 — 99 " i 1 010 
80.000 care Cross and end: ОУ Supply -— : 8 Я a 5 - 4 at 4 . - 8 2 10 
; о. . о um ef. . du 5 11 
80,000 Do. " City Undertaking" 44 % Cum. Prf. b ae ae 44% 1 Hi 81— 41 . T .. 5 5 11 
427,400 Do. do. 4% Deb. Stock Red. 100 4 4 49% |4 97 —100 95 — 98 i —2 4 1 8 
49,486 | Chelsea Electricity Supply Ord. x 5 de 6 6 4 4} 43 85 m 5 511 
175, 000 Do. do. % Deb. Stock Red. .. | Stock 4 43 44 102 —105 102 —105 zm 4 5 9 
70,595 | City of Londo Elec. Lighting, Ord. 40,001—110,695 10 5 & 6 6 6 94— 104 94— 108 105, 514 8 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 6 6 do 6 6 11 — 12 11 — 12 lig is. 500 
400,0001 Do. 5% Db. Stk.,Scrip.(iss.atll5ó)allpd. | .. 6 Ф 5 % 5 5 199 —195 122 —195 a Е 414 
800,000 Do. 44% 2nd. Db. Stk., Prov.Crts., allpd. | 100 | 449 | 449 | 44% | 4 95 — 98 95 — 98 » з ; 41110 
10000 County of Durham mH Power, Ord. "n 2 : 3 e d 0 : & $ 4 3 а= f a ЧЕ . : H 1 
, 5% Pre is 2o — 5% А 7 
40,000 County of London. Electric Lighting, Ord. 1—40,000 10 4% | 44% 5 % 5 — 7 6 1% TÀ ni 6 13 4 
40,000 Do. do. 6% Pref., 40 ,001—60,000 10 6 6 6 6 10 — 1 10 — 104 10 a A 611 8 
400,000 Do. do. 4 95 Deb. Stock У 3% 44% 4% 105 —108 105 —108 1064 n ] 412 9 
400,000 Do. G эла. Deb. Stock . Stock | 4 95 9% [ 4 94 — 95 — 93 97 96 T 4 11 10 
20.000 Башда! 8 Elecirio Corporation, Ord ora Shares . р l 5 T 6 : 1 il í б 10 m e 2 11 : о 
; um — 1 — 13 = 10 
850,000 Do. do: 435 % lat Mort, Deb. Stk. | 100 je 4496 43 4 75 — 80 75 — 80 : 612 6 
10,000 | Folkestone, 1 to 10,000  .. i Жы 5 95 | 58% | 54% 44— 5 %- 5 . 5 10 0 
10,000 Do. 6%Cum.Pref.,1t010,000 mn. 5 | .. | .. 5% 5 44— 5a 44— 55 . | 4100 
10 IPIS Et o о прш MEE IPAE IER Zn 
, ove гә 5 * == == абе 11 
21,000 Kensington and Knightebridge Electric Ord. ; Б 1 12 10 10 & 8— 9 8— 9 à 51 1 
90,000 Do. do. do. 4% Deben. Stk. Btock | 4 O | 4 4 4% 95 — 98 95 — 98 ics 4 18 
199 800 Longan Electric Supply Corporation, pz p в ES 2 H : X u> | n “a s Ы ы 9 
, e У — = ws 4 
814,395 Do. do. 4% iat. Mort. Deb. pen Red. Stock 4 4 4 g 44% 89 — 93 87 — 91 —2 43611 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . a 5 10 10 8 9 d- 52 Тай bi + } 616 1 
76,121 Do. 4 Cum. Pref. 1—7, 106 . 5 ys 4$— 5 4 6 $ 410 0 
220,000! Do. 4 ist Mort. Deben. Stock е NT 4 X, | 102 —106 102 —106 Ў 4 411 
250,000: Do. % Mort. Deben. Stock Redem. | Stock % | 87 — 92 57 — 92 eh 816 1 
250,000 | Midland Electric Poir 44 9% 1st Mort. Deb. | 100 4 4 % | 964— 99 964 — 994 2 410 6 
87,500 | Newcastle-on-Tyne, ^ to 87,500 АР xs Б 8 8 8 8 & 061— 6 61— А К i 518 6 
87,500 Do. Pret., 1 to 87,800 s sis Б 5 6 5 6 % 5 — 5 — Я 2 4 10 11 
10,852 | Notting Hill Electric ighting.. ©.  ..  ..| 10 6 % 74 % | HH) 100—1 104— 11 ү : К 6 10 5 
ge Охо, 1 to 96 snd 407 to 0210 on = dos 5 Йй 1 Í HP. E a 95 — 91 è 516 8 
, tock .. 22 100 ' 4 y^ — — А 426 
40,000 | St. James’ and Pall Mall Electric Light, Ord. . N 5 144% [144% |124% 110 % 71— 8} T 8} gi * кз 618 
90,000 Do. do. 7 % Pref. 20,081 to 40,080' 5 7% 7% 755 75 6— 1 6i— 74 637 | .. +4 |4184 
150,000: Do. do. 84 % Deb. Stock Red. .. · 100 84 84 8 віх 87 — 92 87 — 92 is F 816 1 
12,000 | Bmithfield Markets Electric supply, Ord. . | 5 4 4 4 ] — 1% $— 14 $$ Nil 
50,000 Do. do. » Deb. Stock | Btock | 4 Фф 4 4 4 % | 71 — 75 71 — 16 С 5 4 4 
65,000 | South London Electricity Suppi ро © P b 8 4 4 8 9 24 24— 3 i$ +È 500 
1905 Bouth m Elec. Lt. Зое 7% peg Wn 1 Nil | Nil | 94 2 і 8 : 8 6 8 
i o о. f. 1 1 1 1 e— 174 asl * 51711 
200,000 Do. e do. 44 96 Ist Deb. Btk. 100 ae ug 4} 9% M —10: —102 2n i 483 
88 . e ous od ? 5 ! 5 5 5 р Ф b Р m ж | 2А ; ve Ж 11 10 6 
í о. um. Pre 5 5 Б 5 — é 2 КАШ. 81311 
900,000 Do. do. 44% let Mort. Db. Btk. Red. 100 | .. ma 4% | 44% | 90 — 93 90 — ga ^ 416 9 
110,000 | Westminster dd iu: Supply, O М Б 184% 14 18 12 7 81 73— 87 8g B +} 617 8 
81.279 Do. "Clee Pref. 6 6 б 5 aT i 4 53 97/6 99d 5 210 


(Origina! 5 9,— Red. Чо 44 & from 81st Deo., 1906) | 


*U erwise stated, all shares are fully paid. t Quotations on Liverpool Stock Exchange. 


Bank rate of Diseount 7 per gent, November 7th, 1907. 
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THE INFLUENCE OF THE RATED SPEED Criterion. By means of this method, preliminary designs 
may readily be obtained, especially with a view to compari- 
AND OUTPUT ON THE DESIGN OF sons between designs and to a study of the influence of any 


CONTINUOUS-CURRENT GENERATORS. factor, such as the rated speed or output. We there obtained 
the leading data for 500-Kw., 250-volt continuous-current 
generators for speeds of 125, 250, 500, 1,000 and 
2,000 R.P.M., and we instituted comparisons of the quality 
and cost of these designs, as a function of the speed. In the 
present article we have extended these considerations to 
Іх a previous article (ELECTRICAL REVIkw, September 6th, designs for 250 and 1,000 Kw. at speeds covering practically 
13th and 20th, 1907), we have described a method of deter- the same range as for the 500-Kw. designs. 

mining the leading dimensions of  continuous-current Before dealing with these outline designs, we have worked 
generators of any rated output and speed, chiefly with out in greater detail a number of designs for the same rated 
reference to the reactance voltage as the commutation outputs at high and low speeds. These have been prepared 


La 125 RPM. 500 RPM 2000 RPM. 


C" Oe 


By Н. М. HOBART, M. Inst. C. E., AND A. G. ELLIS, 
Assoc. A.I.E.E. 


a 


Figa (£43 Оллле Sretcnes af 250 Kw 250 ett, 500 Nv ^00)J6/6 art 1000 Лу 1000 Wolt Continues Current Dynamos. 
Figs. 1, 2 AND 3.—OUTLINE SKETCHES оғ 250, 500 AND 1,000 kw. DESIGNS CONTAINED IN TABLE I, ARRANGED IN ORDER OF 
INCREASING SPEED. 


A AE 
JJ 
Ss 
r 
= 


LIO Ants LO Volks 


g 
3 
A 
N 
8 


1000 Жм; 1000 belts 
Fe 1) | 
И III. 
8 J — 
I 


8 
B 


gase denote Fated Steed пт ars par Миле 


Fido. 4.—CUnaBvEs sHowimG Erraecrivm Монт, Oost or ErrFECTIVE MATERIAL, AND Тота, Works 
Co or 350, 500 awp 1,000 aw, Ооитіксосв-ссвавит DvNAMOS ат DIFPIRDNT RATEU SPEEDS, 


THE ELECTRICAL REVIEW. [vol 61. No. 1,569, Drin 20, 1907. 


1080 


oov'os | 009/7 | OOO'ST | OCC 98 : 00*'c& 00 11 
Єт 05 2.6 5.5 70 96 95. I 
OLE 00S 006 | 00/71 090'€ 091 
28 9.6 # | OG | t9 b. 
911 . OLI 991 291 | OGT 06 
006'9 000'6 06*'6 | оое6 ' 000'8 000% 
0.07 9.81 eel | 06 сё 0.18 
0.88 OCS 9 81 08 g. 5 0.91 
09 008'9 000'8 OOT'OT | O9 I 02/2 
017‘ 06901 | OPZ'ZI | 06% 1 OTI‘S2 | 0те" 
81 69 L 989 | gp 27 
96 16 08 89 19 96 
968.96 | 96996 | 9696 | g. 56 960116 | %т.96 
08 Y | OFZ'SF | OPStG , OFSO9 , 00/49 | 09606 
or ss | 08291 : Croz 0765660 ^ OOs'8z 049'c 
0*8°® : 09*'e6 . 008126 008128 0.6'88 | oo9'et 
| с 
OET | 6.87 81 81  3epdiejm| oor 
SFT 051 от. is N 06 
| 
00€'9 0044 008˙8 006'8 000'ZT 098˙9 
oce's 00207 ‚008171 00611. OOE'GI 0668 
00271 009 006% 006% 006% 0067 
59 6-4 £4 ° 88 . 86 8.6 
yor ' 68 21 71 71 9 6 
ест 86 со 96 ва 9 6 
| | 
ose | ог» Ot | Ot? oer 02% 
002 ^" 979 0007 0195 , 000% 851 
8 | * 9 9 OI Z 
90 20 4.0 8.0 01 9.0 
99 | се - 09 09 69 gr 
86 X 96 | 8T X 67 1G es 95 9 61X06 , 
0⁵ | 08 8288 94 rh 18 
cet 991 LIZ 865 FEE 811 
091 000 , o | bes 02+ TFT 
y | 9 8 821 eI 14 
ge | ce 06 28 61 ce 
001 yce 009 02е 00‘ #9 
9, | ос 96 91 ZI 2) 
+E 89 98 | OLI 065 25 
eg om | 0 CZ GL 
96. 0x9 € 20. & O. SGIXGE el IXS coIxos|soxoe 
OOT 091 005 | 0 OOF 59 
9, 09 o 28 16 0 
0€ 09 отт 061 OZ 9t 
04 COT OST | C&S соЄ Lg 
9 99 09 eee 28 L91 eg 
14 9 8 | 21 9T М 
000'Z 000˙¹ 009 | 096 951 006° 


“83104 Q00'T ‘#9 лоя 000'T 


— — 


008 01 
Р.Т 
9/1 
9. 
001 
009 с 
0.66 


| 
| 


09 
€6.0X O. 
001 


i 


| 


05/6 
8. 
Сб? 

8.9 
OFT 

094'9 
£6 
89 

0:67 

058° 


TE 

96 0x 0.4 
УРТ 
06 
LL 
OST 


8 
009 


| 


- 


| 981 


I AIV 


O88 581 000 ˙21 | 008'* 080'* 
95 | 88 99.1 81 
OLL O2F'T 09 69 
04 04 8.8 0 * 
061 olr VI GPI 
000'9 000'9 094'8 0829 
е8 8.9 b. bL 0.01 
0.5 8.5 p. I 0.01 
026'9 O8F'S 086'Т 999˙l 
009 01 | oOce'r | СР 016% 
OF ве 04 59 
09 £9 98 28 
960.6 | %о0.є6 | 9.76 %5.+6 
O6F'TS | 069426 | O89'FT 04791 
OP6'er | 00281 | 05Р OLL'S 
099˙2T | о6›'61 | 092'6 00.6 
| 0.91 0. Tl 
‘saod әуот ON 99 99 
0с6'9 | 08€'8 008% | 000˙9 
00£€'6 OLF'IT 0052 ' 0169 
oos'T , 000% 000° 008“ 
OT i| oT 8.9 9.9 
& | el ZI et 
¢ OT | €.0T 4 1 6€ 
% os 096 09€ 
0057 . 00У 02 005 
8 01 1 8 
40 8.0 5. 0 v. O 
09 T7 89 $y 
9.88 | 9.88 o£ 9.18 
49 29 99 09 
218 195 68 801 
095 | oce TI | OCT 
OT 11 б i } 
21 61 9898 28 
009 ; 003'T 98 | 001 
08 > GEI 98 i 39 
OST Oe có rE 
1 Y 29 4G 
91. 1 * 9.8 T. I * 9.8 96 O& 9.8 | 4-.0X0-* 
Cor . 05 0А 001 
o 8 1e £6 
OTI 291 eI 96 
O9T 0718 OF | 99 
15 El 0G | 9.99 
OT PT 8 Y 
02 000'€ | 000'S 


091% 007% 
1-3 9.5 
SIT 00€ 
SF 8.9 
ОРІ 971 

009˙9 000˙2 
9.4 0.9 
8.9 LY 

098% 02% 

088'6 0/6'Ф 
9G 97 
л 09 

Ф266 | Pb. 86 

062'LT 068'ST 

OFP'Z 098˙6 

06/6 079˙8 

0. TI 9 er 
09 99 

000 9 00F'9 

096'L 020.6 

009 l | 000° 
08 88 
31 | | 
6898 , 69 

| 
OP oO 
00? | 009 
y» | 9 
| 
9.0 | 9.0 

9. 1⁵ | 4o 

6b | 89 
281 Ф 
SI 141 
9 9 
og 81 
005 898 
+E 8 
99 00. 
| 
o | #5 
98.0 N O. S. L x O. v7 
сот |  *8 
3 28 
er 19 
CL 06 
09 GZ 
9 ; 9 
000'T 009 


D 098 '932€A0[13 095 


09101 
01/8 


| 
wei 


09€ 
1.9 
971 
0989 
0.9 
L£ 
0˙9˙8 
040'9 
8е 
99 
9.56 
098'81 
) 
| 
| 
| 


Oce'er 
00r‘s 


әу ON 


— — — ар». 3 


unte Ul 4809 8X1OA 130,1, 
* i `+ quay 3nd3nQo 
n "'  $91jouoop ш “y x ‚а 
aoujins de3-xiv jo mo bs 10d xula 
Á1o9udiazed jo mo aod sui dun o123$u y 
! 9104 iod suinj-o1odure o1njeury 
* quom des 19d 83[0A 
; x odvj[oA eousjovoq 
iorum ut [9129780 `}дәдә JO 3800 1930/, 
* ut [еә әлтўдәдә јо Jyt ү®ўоу, 
"S2UDISUDD pun DIV 299LUYIIT 
"шәр ‘bs лә вўувлА “Зп1ўнвәц зоўв}пшшо/г) 
шәр "bs 194 Sau ‘Зотвәц o1njeury 
xac " Áouerogia pvoſ - In 
`вәвво] [[B JO [BIO], 
$9880| O[QBIAVA [BJO], 
89880] 30%18000 1830/1, 
buyer pun йәцәзәу[Д 'sosso 
"' Toods zed вил, 
9100 JO U013098-6801/) 
'8920d.23uTf 
(4ипцв) suanj-o1edure pvo[ ON 
з sum3-o1oduv рео түп} 1301, 
tds AL 00142%91 
o1njuunv әшооләло оў Suinj-oiodury 
(әәву әтой) s418su0p dv3-1ry 
‘+ Жүвпәр 9100 oingemM1y 
ae pues ш) реот түп} 38 od aed xng 
‘pw njubop 
шә bs sod ‘sdmv ui Á318uop quezangq 
'" — $10j2npuoo јо 1equinu [930], 
4018 1ed s10jonpuoo jo 1oquun N 
‘Hurpury, sanjouspy 
dos. Nx JO qidop TVIpery 
ia youd eloꝗ e 
(потуоәв-вволә ` опо Jo Ж vp 9100 јәопдви 
exo£ јо црт 
"еләјәшетр үвпләўпт 
ләўәшетр [VU19)X7f 
“PUD AT 
Ses Sigi se[purds qsniq jo 10d N 
8 "' poeds [wieudiied 10493000100) 
RES 5 ‘a 8juourdos Jo 19qunN 
tes juourdos Jo qu32u9[ [91х96 [930], 
"e IOJOWIBIP [uuiojx^q[ 
"LOFOINULULOD 
poods [v1oudt1od o1njeuuy 
"a 3018 JO впо1ївпәтш1(] 
өз '"* $j0[8 JO 10qunN 
X os ‘** q32uoe[ 2109 эвол) 
ae suorjvurure| JO 1әўәшътр [eu1eju] 
d Ha 10jourvrp үвиләўх 
*2ANQDULL 
puooas zed solo ur Áouonboaggp 
sajod jo 1equnN 
Nd'u Ul peods рә)®}{ 


“, 


g 


N э 


— 


e vuru) ров jndjno рәт 


Vol. 61. No 1,569, Оиовмвив 20, 1907. THE ELECTRICAL REVIEW. 


1031 


— . —Dĩ— — — — 


partly as a check on the method of procedure previously 
described, and for the further purpose of determining to a 
more detailed extent the consequences of varying the rated 
speed for various rated outputs. 

The designs have been prepared in three sets as follows :— 


KW. Volta. 


250 ve 250 


500 5s 500 


1,000 1,000 2 500 


These designs have not been arrived at by employing the 
method outlined in the previous article and the chart given 
in fig. 7, of the 
previous article (see 
p. 442 of the ELEc- 
TRICAL REVIEW for 


Sept. 13th, 1907), 
but they have each _———————1——-— 
been independently 


worked out with a 
fair degree of care 
by a process of re- 
peated calculations. 
Even these designs 
are not, however, to 
be regarded as final, 
for it is а large 
undertaking even to 
prepare a set of HH — 
designs merely in 
autline, for so many 
ratings, and while 
the present groups of 
designs afford good 
material for study - 
ing the consequences 
of various speeds and 
outputs, no indi- 
vidual design would 
be manufactured 
without subjecting it 
to further and much 
more exhaustive cal- 
culations and intro- 
ducing all desirable 
modifications. These 
might often be very 
extensive. 

Of course, the prin- 
ciples were kept in 
mind, but instead of 
consulting the chart 
in question, the pre- 
sent designs were 
evolved independently of the precise assumptions on which 
the chart is based. While this is a much more laborious 
plan of procedure, it is, nevertheless, desirable to approach 
the subject from various standpoints, and the one method 
eonstitutes a check on the other. The highest speed in 
each case corresponds to & suitable speed for direct connec- 
tion to a steam turbine of the Parsons type. With con- 
tinuous-current generators of large rated output and low 
voltage, considerable difficulty is experienced in the design 
of a suitable commutator, owing to its extreme length. In 
view of the limitations imposed by commutator design, the 
voltage for each set of designs has been taken proportional 
to the output in kilowatts. This grading of the voltage 
permite of less unsatisfactory resulte as regards commutator 
dimensions. 


LID Kits £50 Voli s 


ТЕЗ 
NN 


* 


К 

З E 
9 B 

3 

3 

^ 


JOO Knis 1000 Vats. 


t 


Space will not permit of the inclusion of other than 
very brief specifications of there designs, but we give in 
Table I the leading data, and from the complete specifica- 
tions we have obtained the curves in figs. 4 and 5 showing 
the leading characteristics. 


In addition to the data given in Table I, the following 


points may be observed :— 


The current density at the brush contact surface is 8, 7 
and 5 amperes per sq. cm. for the 250, 500 and 1,000-volt 
designs respectively. 

The width of commntator segment plus insulation at the 
periphery, is in no case less than 0*4 cm. 

The designs all have one turn per commutator segment. 

The flux densities in the magnet cores and yoke are 15 
and 6 kilolines per sq. cm. respectively. The armature and 
commutator heating coefficients are shown in the specifica- 
tion. The shunt spools are proportioned for a value of the 
watts per sq. dem. of external surface, of from 9°5 to 11, 
the main series spools 11 and the interpole series spools 12. 

Outline drawings of all these machines are brought 
together in figs. 1, 2 and 3, p. 1029, where the principal 
dimensions are shown. In figs. 4 and 5, the chief quantities 


500 400 2000 77 500 0200 500 £000 2500 £000 1500 
N | Abscissae denote Hated Speedin Rersper Minute 


R і 
Fic. 5.—Cunves sHowma Trcunica, Data oF 250, 500 AND 1,000 Kw. CONTINUOUS-CURBENT 
Dymamos AT DIFFERENT RATED SPERDS. 


of interest are plotted as a function of the speed. Fig. 4 
relates to weights and costa. 

There are plotted the weight and cost of effective material 
per Kw. output; curves being shown for the copper and iron 
and total effective material. Fora given rated speed, there is 
little difference between the weight and cost per KW. output 
for designs of different rated output. In the range of low 
speeds an increase in speed effecta considerable decrease in 
weight and cost of effective material, but in the range of high 
speeds the weight and cost of effective material decreases but 
very slightly with increase in speed. 

Fig. 4 also shows curves of the total works cost estimated 
on the basis of the formula 


TWC = KD (. + 0-7 r). 
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It will be observed that the total works cost for each rated 
output reaches a minimum value at a certain rated speed. 

T'he speeds corresponding to minimum total works cost are 

approximately— 
1,500 R.P.M. for 250 KW. 
1,000 R. P. u. for 500 KW. 

500 R.P.M. for 1,000 Kw. 


Fig. 5 shows the reactance voltage, the armature heating 
and the full load efficiency. "The reactance voltage increases 
with the speed, rendering interpoles necessary on all designs 
other than those for the lowest speeds, as will be seen from 
the outline drawings. 

Interpoles are employed in the designs for the following 
ard all higher speeds :— 


Speed for and above which Reactance voltage 


KW, interpoles are employed. at this speed. 
250 eee ees 500 eee ees 4°7 
500 at eee 500 Pee aa 68 
1,000 sdi sai 250 re vds 8:0 


In the following table are shown, for each rating, the 
speeds for and below which interpoles are not employed :— 


Spced for and below which Reactance voltage 


K W. interpoles are not employed. at this speed. 
250 sie ae 250 Doi m 31 
500 з oe 250 е Pus 4'0 
1, 0 000 125 TENES 43 


The armature watts per square dem. increase considerably 
with the speed, rendering liberal provision for ventilation 
necessary in the high-speed designs. The full-load efficiency 
improves with the speed on account of the smaller total 
logses, which are a cousequence of the small dimensions .for 
the high-speed machines. The data of the designs which 
we have described above, permit of determining roughly "he 
most economical rated speed, with due regard to satisfactory 
operation and general reliability, for continuous-current 
dynamos of any reasonable output and voltage. 

In such determinations due regard must be paid to 
arriving at a compromise between commutation, thermal 
considerations, cost and general reliability. 


(To be continued.) 


GREAT INTERNATIONAL EXHIBITIONS. 


THE subject of International Exhibitions naturally falls 
under the time-honoured three heads :—The Participation 
of Great Britain in Past Exhibitions ; The General Effect of 
Exhibitions on British Arts, Industries, and Trades ; 
Recommendations. It was under these three heads that the 
Committee appointed by the Board of Trade divided the 


Report which they signed оп August 17th last; they were 


appointed by Mr. Lloyd-George on November 2nd, 1905 ; 
they held 30 meetings and examined 56 witnesses, and, as 
we said in a former issue," it is to be hoped that the usual 
result of such committees will поё follow, and that the sub- 
ject will not be, in the fulness of official time, decently 
shelved. The Committee was composed of three Board of 
Trade officials, one each from the Treasury and the Foreign 
and Colonial Offices, one Member of Parliament and three 
private gentlemen. 

The Committee's main inquiries referred to great Inter- 
national Exhibitions, although minor and special exhibitions 
were often referred to incidentally. That these have their 
uses cannot be denied, but they are rather outside the subject 
of such exhibitions to which the Government might fairly 
be asked to contribute in a substantial and adequate manner. 
Like most human “ notions," the practice of exhibitions or 
national displays can be traced very far back.  Ahasuerus 
held a six months’ exhibition, in which he showed the 
riches of his glorious kingdom." These shows have been 
traced by industrious students from those times, through 
the great fairs of Leipzig, of Nijni-Novgorod, and of Tantah 
in Egypt, down to the first Great International Exhibition 
started by the Prince Consort and most successfully carried 


* " Milan: a Retrospect,” January 11th, 1907, p. 77. 


through under his auspices in 1851. No fewer than 11 
Expositions have been held in Paris between 1797 and 
1900, the last being held in the Champs Elysces, at which 
the exhibitors numbered 4,494; besides these there were 
numberless provincial and special exhibitions in France. 
Similar undertakings were more or less successful in most 
Continental countries, and International Exhibitions 
were held in London in 1855, 1862 and 1867; since then 
there has been none in the metropolis, except those devoted 
to special industries, but many very important exhibitions 
have taken place since 1851 in most of the principal towns 
of the United Kingdom. Not all of these come within the 
scope of these remarks, which are confined to our participa- 
tion in great International Exhibitions other than those 
held in this country. 

There have been no fewer than 23 of these, at which the 
Government expenditure amounted to less than £640,000, or 
an average of no more than £27,800. No other country has 
participated in so many exhibitions. The United States on 
five spent £361,980, an average of £72,396 ; the correspond- 
ing figures for Italy are three, £120,100 and £40,033 ; for 
Germany five, £636,000 and £127,200; for Austria- 
Hungary 12, £225,059 and £185,755 (including London in 
1902 and Earl's Court in 1906); France 10, £150,547 and 
£15,055, and even India participated in 17 exhibitions, for 
which the Government granted £304,111, or an average of 
£17,888. The totals were 52 exhibitions, nearly £1,800,000 
in grants, or an average of £34,573 per country per exhibi- 
tion, against our £27,800. "Taking the last two exhibitions 
for which figures ate available, it is found that at Chicago in 
1893 the Government grants were :— Germany, £180,000; 
France, £80,104; United Kingdom, £61,164 ; Austria, 
£12,500; and Italy, £8,000. At Paris in 1900 the figures 
were :—United States, £291,145; Germany, £250,000; 
Austria, £125,000 ; United Kingdom, £97,033; Italy, 
£76,800. 

The Government grants at the 25 exhibitions were as 
under :—1853, New York, under a Royal Commission, £2,432. 
1855, Paris, under the Science and Art Department, £41,253; 
this was really a one-man Commission under Sir Henry Cole. 
The French Government lost mainly on this occasion. 1867, 
Paris, £120,556, was under a Royal Commission. It was 
on this occasion that the ingenious system was introduced 
whereby countries and classes were both kept distinct—the ex- 
hibition was so laid out that classes were divided longitudinally 
and countries transversely ; so that starting from the centre 
and walking radially the visitor passed from the Fine Arts 
in the centre, through the different classes, to the machinery 
on the outside—all belonging to one country. If, on the 
other hand, a circumferential walk was undertaken, the same 
class would be passed through though belonging to different 
countries. This arrangement, although most excellent in 
theory, has been found impossible in practice since exhibi- 


tions have grown so enormously in size. Collective exhibits 


were tried for the first time ; the Government Departments 
were well represented, but time was lost in settling the amount 
of the grant. | 

1873, Vienna, £30,352, under a Royal Commis- 
sion. This was managed by Sir P. Cunliffe Owen, 
whose relations with both the authorities and the British 
exhibitors were most cordial. Although an outbreak of 
cholera diminished the number of visitors, the exhibitors were 
quite satisfied with the results, as putting them in touch with 
the people of countries to which such intimate access would 
otherwise have been difficult. 

1875, Paris, £1,973.—This was a Maritime Exhibition only, 
and calls for no particular notice. 1876, Philadelphia, 
£40,462, under the Science and Art Department, Sir P. 
Cunliffe Owen having organised the British Section, which 
was placed in the care of Colonel Sir Herbert Sandford. The 
relations between the British Commission and the American 
officials were most cordial, and there were but few complaints 
from British exhibitors. The display by Great Britain 
upheld its reputation as a manufacturing nation, and was 
superior in that respect to Germany's and even to that of the 
United States themselves. Sir Herbert estimated that the 
average value of each exhibitor's goods was £400, and that his 
expenses amounted to £190. A system of single judges for 
the awards was tried, but practically broke down. Опе of 
the exhibits was an English villa of the ‘ Bedford Park” 
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type, and it had a marked effect on American domestic 
architecture, though it is not known to have brought much 
grist to the mill of the British architect. British manu- 
facturers were keen to get on the American markets at that 
time, as prohibitive tariffs had not then been imposed. 

1878, Paris, £73,712.—Under & Royal Commission, Sir 
P. Cunliffe Owen was their Executive Commissioner, and 
here, again, the relations between all parties, French, British 
and Colonial, were excellent. We held the foremost position, 
for the United States were poorly represented, and Germany 
not at all. Russia, on the other hand, for political reasons, 
made a magnificent display. It was at this exhibition that 
side-shows first became prominent, as has been truly said, 
combining a sort of respectable Vauxhall or Cremorne 
with an international exhibition." Here, also, the longitu- 
dinal and transverse system of grouping was again attempted. 
The carriage-makers, especially, made a brave show; in fact, 
in the opinion of many, the Empire made a better impression 
at this exhibition than at any other before or since. The 
only complaints arose after it was over, owing to the difficulty 
in finding the packing cases. 

1879, Sydney; 1880, Melbourne, £9,203.—Under a 
Royal Commission represented by Colonel Sir Herbert 
Sandford; this amount was absolutely inadequate, so much 
80 that, on his arrival, he had absolutely no funds whatever 
wherewith to administer his court, and the Colonies had to 
vote money for decorating it, and for the salary of his 
clerk. The grant was nearly all spent on the Art section, 
and on the commissioner's salary. The British exhibits 
were good, but bore no proportion whatever to the importance 
of the trade between Great Britain and Australia; on the 
other hand, France, Germany, Austria, and even Belgium 
and Italy managed to decorate their courts themselves in a 
thoroughly artistic manner. 

1885, Antwerp, £198; New Orleans, £200; 
Barcelona, £85.—Under a Foreign Office agent. With 
regard to the first two of these, the above figures are the 
only references to them in the Committee's report, of which 
free use is being made. Of Barcelona it is reported that we 
were very poorly represented there, * the British court being 
confined chiefly to lavatory fittings," although the New 
Treaty of Commerce for the introduction of British manu- 
factures into Spain had been signed; in 
fact, many Britishers felt ashamed of their 
country, and wished we had kept away if we 
could not do better. This occasion was note- 
worthy for the fact that the Comite Francais 
des Expositions à Г Etranger originated in а 
special committee that was formed in 1885 
for the participation of France in this 
Exhibition. 

1887, Adelaide, £3,864; 1888, Mel- 
bourne, £6,557—both under Royal Com- 
missions ; 1891, Jamaica, £1,000, under a 
Colonial Office Committee. No further men- 
tion of these three occurs}in the report. 

1889, Paris.—This exhibition was looked 
upon as a Centenary celebration of tbe 
Revolution, and therefore many monarchical 
nations did not take part in it officially— 
ours amongst the number. But Lord 
Salisbury desired that we should participate 
in it, and invited the Lord Mayor of London, 
Sir Polydore de Keyser, to take action, as 
manufacturers were beginning to grumble at 
our abstention. Lord Brassey was associated 
with Sir Polydore, who was a most energetic 
man, and between them they performed what 
was considered a four de force, which it would be almost 
impossible to repeat. The lack of Government support 
was, of course, very injurious, but not so much as was 
anticipated, for, naturally, less was expected and, indeed, 
there was no entertaining, except what was done privately. 
Opinions differed as to the result ; some considered that we 
were well represented, that the committee was a very 

one, and that the exhibitsewere very well done; 
others thought that their quality was poor, and that our 
Show was not good as a whole; indeed, that it showed a 
falling-off for the first time since 1878. The machinery and 
engineering sections in general were, however, taken up 


Switzerland, 65,000. 


1887, . 
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. warmly, and were as good as we had brought together up to 


that time. One maker of general mechanical and electrical 
machines and of machine tools spent no less than £4,000. 
The Society of Agricultural Engineers and the Institution of 
Carriage Builders tried to get up collective exhibits, but did 
not succeed. The awards were made by juries who were 
guided more by an exhibitor’s reputation than anything else, 
considering that no committee could come and look ata 
man’s exhibit and decide on its merits in that way. The 
British and Colonial Sections covered 218,000 sq. ft.; 
Belgium, 120,000; the United States, 113,000; and 
The Comité Francais des Expositions 
a l'Etranger worked for the first time on a large scale, and 
succeeded in showing a homogeneous exhibit of the various 
classes of French industry—but at some expense, for the cost 
of their collective exhibits and of our single displays did not 
vary a great deal. The side-show business was very much 
in evidence. 
(To be continued.) 
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ELECTRICAL PUMPING INSTALLATIONS.. 


WHEEN laying down a modern electrically-operated mine un- 
watering plant, it is customary to employ high-lift centrifugal 
pumps in preference to those of the ram type—which were 
previously very generally used for this class of work—on account 
of the much higuer speed at which they run. An electric motor 
to be coupled directly to a ram pump must be designed to run at a 
very low speed, and consequently will be of a large size in com- 
parison to its output, and will occupy a great deal of valuable 
space. A very compact set, however, is obtained by the combina- 
tion of a centrifugal pamp with an electric motor, and the costs of 
erection, which mount rapidly with the size of a machine, when 
installed underground, are substantially reduced. 

Photographs of two plants of this nature are reproduced in the 
accompanying figures. [п each case the motor was made by the 
Felten & Guilleaume-Lahmeyerwerke A.-G., of Frankfort-on- 
Maine, the pumps being supplied by Messrs. Sulzer Bros., of 
Winterthur. | 

Fig. 1 illustrates an unwatering plant installed in the Wildberg 
Mine, Bohemia. It comprises two high-lift centrifugal pumps, 


— 

— 
— 
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FIG. 1. 


each capable of delivering 330 gallons of water per minute, against 
a manometric head of 755 ft., when running at 1,460 в.р.м., or the 
eame quantity of water against a head of 1,036 ft., when the speed 
is increased to 1,715 R.P.M. The driving motors are direet-current 
shunt machines, each developing 175 нр. The high speed 
necessitates a construction similar to that of turbo-dynamos, the 
armature diameter being only 18:9 in. (480 mm.), while the core 
length is 9:8 in. (250 mm.). The peripheral speed of the armature at 
1,715 B. P. u., is, therefore, about 141 it. (43 m.) per second. The 
diameter of the commutator, also, has been kept as small as possible, 
it being 9:8 in. (250 mm.). Its peripheral speed is, nevertheless, 
about 72 ft. (22 m.) per sec., and it is, theretore, held together by 
means of two shrunk rings. A fan is mounted on one side of the 
armature to cool the machine. 

As may be seen in the figure, the motors are mounted on slides, 
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so that they may be moved in an axial direction to afford easy 
access to the pumps at any time for the purpore of cleaning them. 

Fig. 2 illustrates a pumping plant installed in the Massener 
Tiefbau pit, Massen, Westphalia. The driving motor is a thvee- 
phase induction type machine, with elip-rings for starting, and 
develops 470 н.р. at 2,000 volte, and 1,455 B. P. M., enabling the pump 
to raise 1,210 gals. of water per min. against a head of 877 ft. 
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The rotor diameter of the motor is 23:4 in., and therefore the 
peripheral speed of the Massen machine is about 147 ft. persec. The 
latter is constructed, as shown in the figure, with slip-rings 
mounted on an extension of the rotor shaft beyond the bearing to 
facilitate inspection. This machine also is mounted on slides, 
with a central worm screw, to which a ratcheted hand lever may 
be attached. 


rr ..— 
THE CHIEF IN EMBRYO. 
By R. 


A CENTRAL station engineer at the present date, to be 
thoroughly successful, should have many qualifications. 

The omniscience necessary for the ideal is, in fact, prac- 
tically impossible to obtain, unless an individual has 
sufficient private means to carry him through workshops, 
college training and numerous junior positions in different 
branches. As this is the case, we are met with the problem 
of considering what training is likely to evolve a ohief as 
near the ideal as possible. 

The position of second engineer is evidently one of interest, 
for here the chief in embryo may be seen. 

In some stations we meet the electrically specialised, in 
others the mechanically specialised second engineer. The 
remainder of the staff in either case is, of course, composed 
to balance up. Let us first take the case of the mechanic- 
ally-trained second engineer. Не will principally occupy 
the position of Station Superintendent, with a certain por- 
tion of his time spent in supervising the outside department 
—in reality the latter part will probably only come under 
his direct supervision during the absence of the Chief, and 
it 18 impossible to keep in close touch with the outside 
department unless one devotes a good deal of time to it. 

If he be a keen man his time will be to a large extent 
occupied in the works, and what spare time there is may be 
spent outside in the interests of power load. He will not 
probably be able to keep in close touch with the bulk 
of the mains work, and must of necessity leave a good deal 
to an experienced assistant. 

The station, from an electrical point of view, will not 
receive very much attention, excepting to keep the machines 
so that they will run. The switchboard attendants will 
be trained to give more attention to changing over from one 


set to another at the right time to obtain the best 
economy than to the study of correct paralleling and good 
voltage regulation. 

The utmost station efficiency is very desirable, but the 
tendency may be to strain at a gnat and lose an eagle, or, 
in other words, the same percentage increase in output is 


more valuable than the decrease in running 


costs. An outside man realises nearly 
every day that steady voltage means the 
difference between a good and a bad adver- 
tisement to the supply company. 

To turn now to the specialised electrical 
second engineer, one probably sees the station 
receiving comparatively slight attention, 
whilst the mains department will occupy 
most of his time. The station mechanical 
work will be mostly left in the hands of an 
assistant and the head fitter. The switch- 
board attendants will receive a considerable 
amount of attention. 

The electrical second may, however, lose 
in one respect outside; he may have great 
experience in electrical matters, and yet not 
be able immediately to put his finger on the 
weak spot in a factory drive—and this has 


load. 

To give an instance, there was an engineer, 
a very near approach to my ideal chief, who 
went to a large textile manufacturing com- 
pany’s works one day, and had a quick walk 
round the shops and about half an hour's 
conversation with the manager. The impression made was 
evidently very considerable—in the town next day one of 
the company's employés was heard to remark: That elec- 
trical man knows a sight more about our place nor we 
does. 'E took a run through the works and told the boas 
exactly how and where, and how much power we be losing 
always. We tried last night, and he was right, too!” 
The immediate result was a matter of a 10-H.P. motor, but 
although that chief has left the town, his plan of reorganisa- 
tion of the textile works is gradually being carried out, I'm 
told. 2 

The electrical second will probably also be more keen on 
correcting the shape of his load curve, and having more out- 
side experience will be better able to see exactly what steps 
must be taken to gain the desired “ extended peak." 

A comparison of the qualifications developed in different 
departments may tend to clear the way towards showing 
the best path of evolution for the would-be chief. For 
Station work, mechanical specialisation, moderate electrical 
training, and a certain amount of organisation is necessary. 
The mains work requires specialisation in organising, elec- 
trical and commercial matters and a moderate mechanical 
training. The comparison shows that the mains department 
calls for the longest training, and the largest knowledge. 
Again, a smart efficient mechanical assistant makes up for a 
specialised mechanical training to a certain degree at a cost 
of, say, 40s. per week, a smart efficient electrical assistant, 
say, at 30s., is a substitute for specialised electrical training, 
but the specialised organising and commercial training 
substitutes will more than overbalance the remaining 10s. 
per week; and the electrical assistant is harder to find, 
because technical colleges seem to regard central station 
work as a come-down for their electrical studente. The 
reasons for this are: firat, the frequent supposed lack of 
prospects; and, secondly, that the starting salary is of 
necessity small. 

Thus far the conclusion is that mains training is essential, 
and also a certain amount of station work. Now supposing 
we wish to help а youngster who hopes some day to become 
a chief, we must obviously suggest a training and advise to 
the best of our ability how it is obtainable. According to 
my ideas, perhaps erroneous, the following should be the 
procedure. 

Undoubtedly a technical college course must be under- 
taken, if possible electrical and mechanical, with the greater 
attention paid to electrical matters; a course of workshops 
is considered by some а sine qua non, by others as unneces- 


а considerable influence in obtaining power. 
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вагу but useful. After this a junior post in а small staticn, 
not very long in existence for choice, where a little bit of 
everything can be gone through from floor cleaning to 
managing. Provided the youngster be enthusiastic, he will 
not mind hard work whatever it be. Не will probably 
make up for the possible lack of workshop training by 
assisting the fitting staff whenever possible; he will probably 
do a great deal of switchboard work, and get an insight into 
mains routine and the methods of desling with consumers, 
possibly traction work and general repairs. 

We see letters in the electrical papers scoffing at the 
amount and type of work that a junior assistant is required 
to do. Surely such letters are, in the interests of those 
juniors, very unwise and harmful? When one is young 
esprit de corps is what one wants, and it is that which 
pulls one though. The letters alluded to have the effect of 
persuading juniors that they are very badly treated, and 
make them lose their enthusiasm. 

(Oh, ye letter-writers, grt mblers and scoffers, be merc:ful 
and leave us our enthusiasm, if not our ideals.) j 
. Now, providing the station our budding chief goes to is 

not one of long standing, probably he will also be able to 
see the work of organisation gradually preceeding ard learn 
what лоѓ to do. If after bis probationary period he can 
work up to a mains assistant's position, hold it for a year or 
two and then get transferred to the station for a time, all 
the better. If he then considers that he has assimilated all 
the knowledge it is possible to get from the undertaking, it 
is time for him to look out for another place, prefe:ably on 
a larger undertaking, as a mains assistant or superintendent, 
depending on his qualifications. In this new position an 
advanced course in organisation can be taken, and the 
necessary qualifications may be added to his list, up to the 
point of feeling sufficient confidence in himself to take a 
second engineer's position when opportunity offers. After 
this, of course the next step—depending on a&mbition—is 
either & second engineer's place in a large station, or a chief's 
job in а small station ; of the two, I would recommend the 
former on account of obtaining more experience without the 
chance of rusticating. 

It is essential in the latter stages for anyone possessed 
with a conscience to feel absolutely confident that he can 
successfully and thoroughly carry out the work attached 
to the poeition he wishes to apply for. 

Of course, Т am speaking of chiefs of only moderate- 
sized stations ; for a large undertaking a specialist at the 
head and a staff of specialists is the up-to-date ideal. 

This subject is not often- gone into in the technical papers, 
and I feel that it is one of interest both to chiefs existent an 
to chiefs in embryo. i 


— —— 
THE IDEAL. 


By A. K. 


In this age of common sense, few people have any ideals 
left. Life is strenuous; the business of money- getting 
takes all the time and all the energy at the disposal of the 
ordinary individual. We may pass lightly over the fact 
that the money-getting efforts of the ordinary individual 
are usually efforts and nothing more, and consider the possi- 
bility of making our daily life more worth living. 

Work, when there is no ideal in more or less remote view, 
is apt to become an obsession ; so much is this the case that we 
frequently find worthy individuals boasting that they have 
put in thirteen, fourteen and fifteen hours’ work in the 
twenty-four, and that they have no time even to read the 
papers. I think it was Georges Barral who said that 
this is, perhaps, the most fruitful cause of the undoubted 
mediocrity of modern intellects. 

Men who are under the influence of this obsession decline 
to take any interest in anything whatever outside of the one 
narrow groove in which they work. They are like the man 
with the muck-rake, in “ Pilgrim's Progress; they give up 
something which is really worth having, for the sake of the 
single subject in which their irterest lies. | 


Not only does a life of this kind contain little that is 
beneficial either to the community or to the individual, but 
it is fairly obvious that no peraon can be at his best even јо 
his own particular line, if his point of view is 80 narrowed 
as it must necessarily be in the circumstances. | 

It may be wondered what all this has to do with electrical 
engineering. It is true that so far all that has been said 
would apply with equal force to any profession. Ours, how- 
ever, is а profession in which men of almost any age—I was 
about to write * young men," but the qualification is not 


` necessary—are liable to be set down in a provincial town, 


where they neither know, nor are known by, anybody. In 
such a case it is, indeed, rather laudable than otherwise if 
the man gives his whole heart to his work—he might very 
easily do worse—but he may, also very easily, do it in: a 
wrong way. The ideal has a function to perform, and this 
function is that of keeping a man at his best. Artists, 
whatever form their art manifest iteelf in, have their ideals. 
That there is an ideal in electrical engineering I imagine 
no one will deny. No doubt every individual of us all has 
his own point of view and his own manner of regarding it, 
and it is well that it should be so. | 

I think it is an ideal as high as that of any artist, in the 
sense in which the word “ artist is ordinarily used, to work 
for the purification of the atmosphere of our towns and cities 
by the use of electric light and electric power ; to utilise the 
energy stored up by natural processes to the utmost: to 
reduce to a minimum the losses incurred in generating, in 
distributing, and in metering; it is even an ideal to make 
a profit, although many people would think profit-making 
merely materialistic. | . 

There is nothing visionary in this way of regarding our 
work. No law existe to prevent anyone who looks at 
practical affairs through a tinted glass, from having as 
practical a mind as one who boasts of that possession. It is 
set forward as an incentive to electrical engineers to look at 
what they hope to achieve, and so to do everything as to 
conduce to the ideal result. It is helpfal to think that our 
profession is an art as well as в science, and to think that one 
is acting on the sound old principle of the greatest good of 
the greatest number by becoming a sound and efficient mar.. 

The man who makes two blades of grass grow where one 
grew before, isa benefactor to mankind. I do not think I 
am the first to vary that by saying that the man who makes 
one ounce of coal do as much as two ounces did before, or 
who makes a penny go twice as far as formerly, is not less 
a benefactor to the race. The variation is apt, because 
the very desirable end of benefiting humanity is best 
achieved by keeping in view the ideal, of whose existence 
many are—perhaps wilfully, perhaps not wilfully— 
ignorant. Increased efficiency will arise from ‘increased 
interest in the broad subject, and it does not need to be 
proved, that one’s life is made better worth living, as well 
as more useful, by the same means. E | 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this Journal by W. P. Tompson & Co., Electrica! Patent 
Agents, 322, High Holborn, London, W. C., and at Liverpool, to whom №11 
inquiries should be addressed. 


96,551. ''Full.way swing joint for electric light fittings, also for condui: or 
any other electrical wiring purposes." Е. PHiLLIPs. December and. 

26,607. ‘Improvements in and connected with direct-current electrical 
machinery." FELTEN & GUILLEAUME-LAHMEYER-WERKE Аст.-СЕВ. (Date 
applied for under Patents Act, 1901, December 6th, 1906, being date ої appli - 
cation in Germany.) December 6th. (Complete.) 

26,642. Improvements in methods of and devices for protecting electrical 
systems and apparatus.” Е. E. F. CREIGHTON. (Date applied for under 
Patents Act, 1901, February rd, 1907, being date of application in United 
States.) December 9nd. (Complete.) 

26,648. "Improvements in and relating to electric systems of railway sig- 
nalling." H. Leitner. December 2nd. 

26,061. „ Portable electric egg-testing lamp." H. LaxcHax. December 8rd. 

28,673. Improved system of t3legraphing or telephoning to or from a rail- 
way vehicle." J. Норок. December 3rd. 

26,674. "Improvements in sparking plugs." J. D. Apams. December 3rd. 

26.711. Improved spanner for insulators.” Н. О. Kiauser. (Bros. Gierse, 
Germany.) December urd. (Complete.) 

721. ‘*Impgovements in coils for telephony and other electrical purposes.“ 
J. A. Romer. December 8rd. 

26,780. “Improvements in and relating to the manufacture of composition 
suitable for electric insulating and other purposes.“ F. WALT OX. 
December 3rd. 

26,742. "Improvements in and relating to sparking plugs." A. DvxaiRE and 
E. Moonen. (Date applied for under Patents Act, 1901, December sth, 1908, 
being date of application in France.) Deceu.ber 3rd. (Complete.) ә 
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96,769. ‘Transforming machine for operating sro lamp and incandeseent 
lamp circuits of low voltage." W. ScharrE R. (Date applied for under 
Patents Act, 1901, December 3rd, 1906, being date of application in Germany.) 
December 3rd. (Complete.) . 


96,779. "Improvements in measuring and consuming devices for elec- 
tricity and the like." CHAMBERLAIN & HooxHAM, LTD., and B. H. Houpen. 
December 4th. 

26,707. ''Improvements in or relating to starting switch sets or arrange- 
ments for polyphase motors." Siewexns Bros. Dynamo Works, LTD., and 
R. A. R. Botton. December 4th. (Complete.) 


26,901. “ Combined electric and magnetic curative device.“ 
Deoember 4th. 

26,810. * Improvements in or relating to the concentration of ores containing 
wolfram.“ M. RurHENBUROG, December 4th. (Complete.) 

96,890. ''Process for the electrolytical refining of copper." 
December 4th. 

26,894. "Improvements in apparatus for producing Ww eas nd electric 
discharges." Н. J. Happan. (Synchronous Static Co., United States.) 
December 4th. (Complete.) 

26,888. ‘‘ Improvements in the manufacture of electric glow-lam 
from metals and metallic oxides having high fusing points." 

; known as R. Pörscke. December 4th. 

26,889. '' Improved process of manufacturing filaments for electric шонаш 
from metals and metallic oxides having high fusing points." Н. P. R. L. 
PoRscKE, known as R. Pórscke. December4th. (Complete.) 

. "Improvements in the manufacture of glow lamp filaments and in the 
method of cementing the same to leading-in wires.“ . P. R. L. PoRsckE, 
known as R. Porscke. December 4th. (Complete.) 

28,841. Improved process of manufacturing filaments of non-fusible metals.“ 
H. P. R. L. Ponsckz, known as R. Pórsoke. December 4th. (Complete.) 

4. ''Improvements in or relating to electric sparking devices and the 
like." G. BARTELS and LAND-UND BEEKABELWERKE AKT. GES. December 4th 
(Complete.) 

96,846. ''Improvements in and relating to aro lamps." ALLGEMEINE ELEK- 
TRICITATS GESELLSCHAFT. (Date applied for under. Patents Act, 1901, 
December 5th, 1906, being date of application in Germany.) December 4th. 
(Complete.) 

26,848. ‘Improvements in and relating to electric heating devices." 
British THomson-Hotston Co., Lrp. (General Electric Co., United States.) 
December 4th. 


26,888. ' Improvements in electric clocks." Е. Ноге-Јокев. December bth. 


26,911. Improvements in or connected with commutating dynamo-electric 
machines.” V. A. Еүнх. December 8th. | 

26,520. Improvement in electrical lcckirg apparatus for railway signale. 
BikwENS Bros. & Co. LTD. (Siemens & Наке Akt. Ges. Germany): 
December 6th. (Complete.) 

26,9238. “Improvements in and relating to trolley heads for overhead tram- 
way systems." W. F. B. Brown.” (Garnet Bowden Holmes and W. D. Allen, 
New Zealand). December 5th. 

26,925. Method of ensuring insulation of the current conducting parts of 
high tension magneto-electric sparking apparatus.“ G. A. UNTERBERO and F. 
HELMLE, trading as Unterberg & Helmle. December 5th. (Complete.) 

26,927. ‘‘Improvements in or connected with timing devices for internal 
combustion engines." F. E. T. Ввівсок. December 6th. 

96,9904. “ POCHE in electric accumulators or storage batteries.“ 
B. A. INGREY and R. D. Bowman. December bth. 

26,987. ''Improvements in coin-operated apparatus for controlling the supply 
of electricity.” E. Evans. December 6th. (Complete.) 

96,988. "Improvements in electrical signalling systems for railways.“ Н.І. 
Riper. December 5th. (Complete.) 

96,940. “Improvements in alloys useful as electric resistance ocnductors." 
British THomson-Hovusron Co., LTD. (General Electric Co., United States.) 
December 5th. 


J. WILLIG. 


ә 
J. Awatow. 


filaments 
. P. R. L. 


a “ Improvements in galvanio electric batteries." G.ScmauLI. December 


26,973. “ Improvements in spark plugs for explosive engines.“ J. C. ANDERSON. 
December 6th. (Complete.) 


26,086. New or improved apparatus for guiding the contact pulley on the 
conducting pole of electrically propelled tramway cars on tothe overhead wire.” 
T. Brown. December 6th. 


26,998. ‘‘Improvements in trolley wheels such as are used on electric trolley 
cars." W. P. THompson. (E. N. Luburg, A. H. Smith and W. W. Varney, 
United States.) December 6th. 


97,010. *'Improvements іп telegraphic code condensers.” 
ExPLo&sivES Co., Lro., and M. B. Dickiz. December 6th. (Complete.) 


27,084. ‘‘ Improvemeuts in electric arc lamps.“ W. J. Davy. December 6th. 


27,088. Improvements in motor.starting devices." British THOMSON- 
Носвтох Co., Lrp. (General Electric Co., United States.) December 6th. 


27,070. "Improvements in or relating to electric incandescent lamps.“ 
I. Н. Heonern. December 7th. 


27,084. “Improvements in or relating to electric installations for the interior 
of drawing-rooms and the like." I. Н. Нкохкв. December 7th. 


27,090. ‘“Tm proved bracket for supporting or locating electric cables, pipes 
and the like.“ E. A. GILL. December "th. (Complete.) ie 


27,092. “Improvements in electric traction." H. B. Ешлот. (H. В. Green- 
wood, Argentine Republic. December 7th. (Complete.) 


27.095. Improvements in electrical welding machines." 
December 7th. (Complete.) 


27,190. ‘Improvements in incandescent electric lampe." Ввітізн 
F Co., Lr». (General Electric Co., United States.) Decem- 


97,181, ‘‘ Improvements in and connected with electric distribution systems.” 
panini THOMSON Норитон Co., LTD. (General Electric Co., United. States.) 
December 7th. 


2,182. Improvements in and relating to aro lamps." BnririsH Tuom- 


зом-Носвтом Co., LTD. (Allgemeine Elektricitäts Ges., Germany.) De- 
-cember 7th. 


NOoBELS 


M. B. Ryan. 


PUBLISHED SPEOIFICATIONS. 


OMPSON F born, W.C. iverpool ; ce 
free, Sd. (in stamps). EE 


1906. 


SIGNALLING ON RalLWATS. B. Jacobs and E. A. Bowden and R. J. Insell. 18,074. 
August Ilth. 

SAFETY PORTABLE MANUAL ELECTRIO GENERATOR FoR LIGHTING MINERS’ SAFETY 
Lamps. J.C. Bowie and J. H. Phelps. 22,647. October 18th. 

ELECTRIC CONTROLLERS OR SWITCHES. British Thomson-Houston Co. (General 
Electric Co., United States.) 25,202. November 8th. 

Exectric Motor CowNrRoL Systems. British Thomson-Houston Co. and Н. N. 
Sporborg. W, 208. November 8th. 

COMBINED TERMINAL AND SWITCH FOR ATTACHING To SPARKING PLUG8 or INTERNAL 
Comnustion Enaings. W. F. Kelly. 95,429. November 12th, 


Exxoraic Brock StoxALS. G. P. Finnigan. 25,569. November 13th. 


. CURRENT COLLECTING DEVICES FOR ELECTRICALLY-PROPELLED VEHICLES. British 


Thomson-Houston Co. 
November 15th. 


ELECTROLYTIC PropucTion oF METALLIO SHEETS, TusES, Win STRIP OR тих 
LIKE. В. O. Cowper-Coles. 26,211. Nofember 19th. 


ANODES ғов ELzcTROo-DkPOsrrION. S. О. Cowper-Coles. 26,213. November 18th. 
MANUFACTURE or MaGNETIO MATERIAL. R.A. Hadfield. 26,664. November Ard. 
MANUFACTURE or MaoxETIC MATERIAL. R.A. Hadfield. 26,665. November 23r. 
ELECTRICAL APPARATUS FOR LiaGHTDIXG Gas. F.Nehmer. 29,193. December st 


RarLwAY SIGNALLING AND COMMUNICATING APPARATUS. A. Brook. 29,158. 
December 21st. ‘ 


(General Electric Co., United States.) 25,963. 


1907. 


MANUFACTURE OF ELECTRODES FOR ELEOTBOLYTIO Purrosss. G. W. Johnson. 
(Chemische Fabrik Griesheim Elektron.) 6,288. March 4th. 

ELECTRIC Арс Lamps. Mermod Freres. 7,177. March 25th. (Date applied for 
under International Convention, March 28th, 1906.) | 
Dywamo-Evectric MACHUNES HAVING RrkG-WouND ARMATURES. R. M. Tingley. 
7.519. March 28th. (Date applied for under International Convention, 

April 4th, 1908.) 

Hion Tension IGNITION APPARATUS SUITABLE FOR [NTERRAL COMBUSTION ENGINE 
Boc. des Garages Krieger et Brasier. 8,566. Apu (Date applied for 
under International Convention, April 27th, 1906.) 

ELECTRIC SWITCHES ов Cimgcurr Breakers. F. Т. Bumstead and Н. C. Gover. 
8,918. April 17th. 

1NCANDESCENT ELECTRIC Lamps. P. C. Triquet and J. J. Barrollier. 9,493. 
April 28rd. 

MEASUREMENT OF ELECTRICAL ExERGYv. F. Conrad and W. M. Bradshaw. 
1 May 30th. (Date applied for under International Con vention, June 

th, .) 

Anc Lamps FOR CHANGING THE LuMixous INTENSITY IN ANY GIVEN DiriRECTIOM. 
M. Fortuny. 14,087. June 18th. (Date applied for under International 
Convention, June 19th, 1906.) 


REGULATION СР ELECTRIC CIRCUITS лир MEANS THEREFOR. Siemens Schuckert- 


werke Ges. 14,620. June 25th. (Date applied for under Internstional 
Convention, June 26th, 1906.) 

Boxep ELECTRIO SWITCHES, FUSES AND THE LIKE. Veritys, Ltd., and A. E. Gott. 
14,797. June 217. | 

ARMATURE ron MacNETO-INDCOTION Маснімев. G. C. Dymond. (E. Eisemann 
and Co., Germany.) 16,594. July 6th. 

METHODS oF MANUFACTURING CoxDUOTIVE FiLAMENWTS yor Use rm ELEOCTBIC 
LAMPS OR OTHER APPARATUS. W. D. оаа поа July 99th. (Date 
applied for under International Convention, 1st, 1900.) 

ELECTRO-MAGNETIC CLUTCHES. J. Watzke. 1,049. January 15th. 

SOUND SIGNALLING ox STREET, ROAD ов LIKE ELEOPRICALLY AND OTHER SELF- 
PROPELLED VEHICLES OR Locomorives. J. Taylor. 8,884. February 114. 

TELEPHONE EXCHANGE APPARATUS. W. Н. Wheatley. (C. D. Enochs, United 
States.) 8,426. February llth. 

ELECTRIC Авс Lamps. British Thomson-Houston Co. (General Electric Co.) 
4,981. February 28th. 

PROCESS FOR THE MANUFACTURE OF LEATHER FOR PRODUCING ELECTRICALLY. 
INSULATING WEARING APPAREL, ОВ FOR IusuLATING ELECTRIC Cowporrs. Н. 
Egger. 6,592. March 19th. 

Lua ов Тлкк-ОРР ron SECONDARY BaTrTERY ELEMENTS. C. L. Mason. 6,710. 
March 20th. i 

GvaBD FoR TRoLLEY WHxELs or ELECTRIO TRAMCARS AND THE LIKE. T. 
McMorran. 1,758. April 3rd. 

OSCILLATORY Сівсогтв OF Rapio-TELEGRAPH Systems. Amalgamated Radio- 
Telegraph Co. (H. Rosenthal,Germany.) 9,051. April 18th. 

Maaneto-Evecrrio Дентон Device FoR MULTIPLE-CYLINDER EXPLOSION 
Enaines. А. Rilling. 11,402. May 16th.- 

Means Fork Ногрімо ELECTRICAL CONDENSERS AND THE LIKE.  Maroonis 
Wireless Telegraph Co. and R. D. Bangay. 12,968. June 4th. 

INCANDESCENT EnxcTRIC Lawes. W. E. Barras and G. Weddell. 19,908. 
Beptember 4th. 

ErrcrRo-MaAGNETIO Devices. Allgemeine Elektricitáts Ges. 90,226. Septem- 
ре Hoh ; (Date applied for under International Convention, September 

ath, ; 

ELECTRICAL AUTOMATIO BiGNALLIKG SYSTEMS ғов RAILWAYB. J. Sayers. M. 
January 4th. і i 

LEADS FOR IMPROVING COMMUTATION IN Dynamo-Exzorric Macumes, British 
Thomson-Houston Co. (General Electric Co., United States.) 
January llth. 

ELECTRICAL BwiTCHES. D. K. Morris and G. A. Lister. 1,894. January 18th. 

SPARE(NG Devices ОР ExpLostoN ENGINES. L. A. Gianoli. 1,952. January Sth. 

APPARATUS FOR AUTOMATICALLY OPENING AND CLoamo ELzcTRIC Crgcurrs. A. G. 
Brookes. (T. M. Foote, W. F. Wolfe and A. V. Young, United States and 
Germany.) 4,583. February 25th. 

WIRELESS TELEGRAPH ов BrGNALLING Systems. A. Н. C. Dunwoody. 5,931. 
Mn 5th. (Date applied for under International Convention, March 22rd, 

APPARATUS FOR TREATING ELECTRIC CONDUCTORS, ESPECIALLY APPLICABLE IN THE 
MANUFACTURE OP FILAMENTS FOR INCANDESCENT ELECTRIC Lamps. British 
Thomson-Houston Co. (General Electric Co., United States.) 5,576. 
March "th. 

каг SPARKING Devices. J. A. Jeffery and B. A. Jeffery. 6,198. March 

Corw-FREERD ELECTRICITY METERS. J. M. Tourtel. 6,608. March 19th. 

Егкствіс Batts. О. R. Fischer. 6,875. March 20th. 

ELECTRIC HEATERS. J. T. Howell. 9,991. March 29th. 
under International Convention, May 7th, 1906.) 

ELECTRICAL MEASURING Instruments. Е. Е. Northrup. 11,969. May иһ. 
(Date applied for under International Convention, May 26th, 1906.) 

TELEPHONE TRANSMITTERS AND REcEIveas. H.Jankelowitz. 19,761. June d. 

ELEcTRIO SIGNALLING APPARATUS. Allgemeine Elektricitats Ges. 13,897. June 
14th. (Date applied for under International Convention, June 16th, 1906.) 

REGULATING STARTER FOR SINOLE-PHASE AND POLYPHASE Inpvcrion Morons. J. 
Bruncken. 16,648. July 8th. 

ELECTRIO SEARCHLIGHT. Geb. Siemens & Co. 98,851. October And. (Date 
applied for under International Convention, November 6th, 1906.) 

ErLEcTROLYTIO Reorirmrs. О. de Faria. 1,456. January 19th. 

SUPPORTS AND CONNECTIONS OF ELECTRIC CONDUCTORS дир CabBLEs. N. Astafieff. 
8,189. February 8th. 

AERIALS FoR WIRELESS TELEGRAPHY AND THE LIKE. W. Fairweather. (The 
Brown Hoisting Machinery Co., United States.) 4,685. February 36th. 

ALTERNATING-CURRENT Dyxamo-ExLEcTRIC МАСНІМЕЗ, R. D. Mershon. 5,55. 
March 17th. 

ELECTRICAL ACCUMULATORS OR SECONDARY BATTERIES. P. G. Triquet. 6,135. 
March 20th. 

MoTozR-CoNTROLLING RHEosTATS. British Thomson-Houston Co. 
Electric Co., United States.) 6,967. March 22nd. . 

METHOD ron DETECTING AND MEASURING ALTERRMATING Соввкктв. В. Gat 
7,224. March 26th. 

ELECTRO-MECHANICAL CONTROL OF HrpBAULIO LIFTS AND LIKE APPARATUS. 
R. A. Smith. 8,474. Aprilllth. 


(Date applied for 
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ANGLO-RUSSIAN ENGINEERING 
TRADE. 


THE problem of securing trade with Russia is one which, 
although it has interested British engineers for many 
years, is complicated by a number of causes which need to 
be carefully analysed, in order that their effects may be 
properly understood. 

In the first place, one finds a country whose internal 
engineering resources are at the present time totally 
inadequate to meet the demand for engineering plant within 
its own borders, while at the same time there is a heavy pro- 
tective tariff against the importation of engineering goods 
from Britain and from other parts of the Continent. In spite 
of this, the imports into Russia are steadily on the increase, 
as will be seen from the fact that in 1902 8,602,000 roubles' 
worth of machinery, instruments, agricultural implements, 
and parts thereof, were sent from Britain to Russia ; while 
the figure for 1906 was 11,833,000. Continental trade may 
be represented by Germany, whose imports of machinery, &c., 
in 1902 were valued at 26,575,000 roubles; and in 1906, 
286,538,000. | 

Another factor which renders Russian trade peculiar is 
the difference between British and Russian systems of pay- 
ment. Mr. Boris Brandherdler, writing in the Chamber of 
Commerce Journal for October, points out that : “ As is well 
known, England, as à purely commercial country, is largely a 
cash trader, while Russia, as an essentially agricultural 
country, where everything depends upon the realisation of 
harvest, is compelled to obtain long credit." This has the 


effect of restricting the general trading of Britain direct 


with Russian customers, and puts two or three Russian 
firms, who are well enough placed to maintain a cash system, 
in the enviable position of dictating to a large extent the 
sale price of British goods to a Russian customer. The 
enormous power of the middlemen in this case involves such 
a throttling effect upon British trade in Russia that con- 
siderable attention should be devoted to this point, with a 
view to breaking down the semi-monopoly. 

British goods are so highly esteemed among Russians, that 
it is well worth the while of British manufacturers to break 
down the barrier which, more than the Customs dues, is 
hindering British trade. The internal conditions of Russian 
trade are at present far more satisfactory than they have been 
for many years; the war with Japan, followed by domestic 
troubles, has removed Russia from active business life for 
some time past, and the country has been relying largely on 
its great natural resources. At the present time Russia 
is altogether tired of politics, and desires only to keep what 
she has got. She is, therefore, entering upon а new era of 
economic development, which will result in increased com- 
mercial and industrial activity. | 

The relations between England and Russia аге now most 
amicable, not merely as regards treaties, but also in national 
popular feeling, which goes a long way toward good business 
relations. Bills have been prepared by the Russian 
Government to provide for the registration of firms in 
Ruasia, the easier formation of limited companies, and other 
reforms tending to improved business. As regards electrical 
engineering, the prospects are already great; such matters as 
improved transit : the utilisation of the oil fields for power 


transmission: the development of such industries as cotton 


manufacture : and the exploitation of electric lighting, need 
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to be attended to at once. With regard to the latter point, 
the Russian, at any rate of the upper class, is a luxurious 
person and is fully aware of the convenience of electric 
lighting. In the town districts, therefore, there is as much 
scope for electric lighting as in England and America. 

The first essential to the proper solution of the great 
engineering problems that lie before us in Russia is a 
thorough understanding of the economic conditions in 
Russia, and a suitable disposition of our terms of sale of 
machinery to meet them ; and, secondly, the acquisition of a 
knowledge of the langaage by English representatives of 
firms who desire to do business in Russia. 


THE explosion of a thermal storage 
vessel at the works of the Nouth Metro- 
politan Electric Supply Co. at Greenwich 
took place, we believe, on December 20th, 1906, and 
the Board of Trade inquiry only commenced on or about 
December 16th, 1907. It seems curious that so long a delay 
should have taken place in the investigation of so very 
serious an explosion. At the time of the accident it 
transpired that the dished ends of the exploded vessel were 
. comparatively flat, and it was pointed out by steam experta 
at the time that such large dished ends ought not to have 
been trusted without stays, and that, if not stayed, they 
should have been hemispherical, like the egg-ended boilers 
once so common. But even an egg-ended boiler should 
have one very strong longitudinal stay-bolt as a safeguard in 
the event of a circular seam rip, for these have been very 
common in such boilers. 

The delay in the investigation seems to us a very serious 
matter, for we believe that at least one other such thermal 
Storage vessel has since been found to have developed a 
erack in the same place as the original crack in the exploded 
. vessel. How it comes that such vessels, exposed to a heavy 
pressure and so very faultily and insufficiently designed we 
refer, of course, to the flatness of the dished ends and the 
lack of stays—should ever have found acceptance it is 
difficult to understand. Presumably it is the object of the 


present investigation to ascertain this, and it would- be out 
of place at this juncture to say much more. So far, the 
inquiry seems to have been pretty severe in certain directions, 
but it is postponed to January 16th, 1908. 


The Greenwich 
Explosion. 


IT is stated that there never was a time 


Electric more unfavourable than the present for 
Rallway en ar eee e the actual realisati 
Schemes in Serious) thinking of the actual realisation 
Germany. in the near future of the various schemes 


for the construction of electric railways 
in Germany. So protracted are the negotiations with the 
different authorities that many years are occupied in over- 
coming initial difficulties, and it is declared that no less than 
20 years elapsed between the commencement of the prelimi- 
nary work and the setting in operation of the Berlin elevated 


and underground electric railway, which is now being extended, 
although very gradually. Indeed, the Siemens & Halske 


Co., before being allowed to build this particular railway, is 
stated to have constructed a similar line at Buda-Pesth in 
order to convince the Berlin police authorities (?) that an 
elevated and underground railway did not belong to the 
class of technical impossibilities. However this may be, it 
is certain that things move very slowly in the Fatherland. 
The Ministry of War represents another factor in the situa- 
tion. All electric railway projects are regarded by the 
Ministry with a certain amount of anxiety, as it is con- 
sidered that it would be much more easy to destroy or interrupt 


the working of an electric railway, operated from a central 
power station, than to deal in a similar manner with steam 


lines having self-contained locomotives. The question of 
converting the main steam railway between Berlin and 
Hamburg was brought forward several years ago, and in 
order to further the scheme two of the leading i 

firms submitted a proposal to the Prussian State railway 
authorities for the construction of an experimental line 
between Hamburg and Kiel, which they offered to carry out 
mainly at their own expense, only slight aid being asked 
of the authorities. It has not yet been determined 
when this project shall be proceeded with, although 
the Minister of Railways has not shown himself disinclined to 
pass.it. Negotiations have also been pending for some time 
between electrical firms and some of the Federal States for 
the transformation of their respective railways, but these have 
likewise made no progress. Apart from the Prussian State 
main line between Hamburg and Blankenese, the State of 
Hamburg has sanctioned an expenditure of £2,250,000 for 
the construction of a Hamburg city and suburban railway. 
This line is to be partly underground and partly high level, 
but the completion of the first section is not expected to take 
place before the lapse of five years. It is stated that German 
firms are also looking for electric traction work in connection 


with the Italian State railways, and likewise in respect of 


the St. Gothard railway, which will be taken over by the 
Swiss Confederation in the course of two or three yeara. 


MON THE exact position of the Paris electric 

lighting Sectors, or companies, seems a 
PAR Decore little involved. A new agreement, which 
extends to 1913, came into operation on November 1st, and 
the period between the present and the year 1913 is merely 
one of transition ; the new company will then take over the 
whole of the lighting and power supply in Paris antil 1940. 
During the next few years the Sectors are to continue work 
until the Compagnie Parisienne de Distribution d'Elec- 
tricité, in which each of the existing Sectors is financially 
interested, assumes the whole of the responsibility. We 
observe it stated, however, that under the mutual agree- 
ment between the companies themselves on the one hand and 
the Municipal Council on the other, the concessions of some 
of the companies have been reduced, whilst those of others 
have been extended, and that those which have been 
granted a longer life have arranged to compensate those 
whose concessions have been shortened. The Secteur de la 
Place Clichy would appear to be placed in the latter category, 
and the Compagnie Parisienne de l'Air Comprimé has 
received an extension of 6} years. It would seem that the 
Secteur de la Place Clichy, whose concession expired on 
April 15th, 1907, and was prolonged to November 1st, 
1907, has ceased to exist, but this is impossible unless the 
undertaking was actually transferred to the Compagme 
Parisienne de Distribution d’Electricité on the latter date. 
If this has not happened the Secteur de la Place Clichy, as 
in the case of the other Sectors, must be continuing its work 
until the appointed day in 1913. 


The Specific Heat of Superheated Steam.— In ғ 
paper presented by Prof. Thomas, of Itbaca, N.Y., to the December 
meeting of the American Society of Mechanical Engineers, the 
conclusions arrived at as to the specific heat of the superheated 
steam, determined experimentally, are first, that the specific heat 
varies with both pressure and temperature, increasing with the 
pressure, and diminishing with the iacrease of temperature. That 
it increases and decreases more rapidly near saturation point, 4 
pressure and temperature respectively increase, than is the case 17 
conditions more remote from saturation point. These conclusions 
apply over the whole range of the author's investigations, from i 
to 500 lb. absolute pressure, and up to 270° F. of saperheat at 3 i 
the pressures employed. The paper contains some excellent dia 
grammatic plotted results in the shape of nearly straight lines, 
curves, from which may be gathered that if the results are correct, 


' modern practice may be calculated on a basis of a coefficicat of 


about 0°57, the curves becoming flatter slightly towards higher 
temperatures, which is not what one would anticipate from a 
knowledge of what occurs with more perfect gases, though 
seems to be in accord with several of the more recent determina 
tions on steam. | 
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A NEW RAILWAY SIGNALLING SYSTEM. 


ALTHOUGH not primarily an electrical system, the railway 
signalling system, invented by Mr. H. J. Jefcoate, of Crewe, 
and practically demonstrated there the other day before the 
Board of Trade representative, Lieut.-Col. Druitt, depends 
on electricity for its effective operation, | 
and as many electrical engineers are ex- 
perimenting with a view to providing a 
much needed improvement on our present 
system of signalling, with the consequent 
greater immunity of the travelling public 
from accident, especially in fog and through 
the liability of the human factor to err, 
considerable interest attaches to this 
patent. 

The system is very simple and. inex- 
pensive. Briefly, it consists of three 
plain T-bars ranning parallel with the 
line and at varying distances from it. 
They are placed (1) distant on” (slightly 
sloped) at the distant signal; (2) “ home 
on" (level); and (3) “ home off” 
(slightly sloped) at the home signal. 
These bars, mounted on cranks, are con- 
nected by a spliced wire to the ordinary 
signal wire, the signalman pulling thie 
lever as for the existing semaphore. In 
the event of any disconnection the bars 
go to danger. Three plungers are fitted 
to the engine, one for each of the three 
bars. The plungers are mounted on ball- 
bearings, and are only called on to rise 
half an inch to complete contact. When 
the distant and home semaphores are put to “ danger,” 
the “distant on and “ home оп” bars are raised, во 
as to engage with the corresponding plunger. i In the 
same way when the home semaphore is pulled off, the 
* home off " bar is raised so as to engage its plunger as the 
engine passes. An indicator in the cab of the engine shows 
the driver the exact position of the signals, and whether he 
should proceed or stand still, and starts him after stopping 


SIGNALLING DEVICE IN CAB 
оғ LOCOMOTIVE. 


ARRANGEMENT OF PLUNGERS AND 
Contact BAB. 


when line clear" has been given. In addition to the 
indicator reproducing the proper light and position of the 
signal arm, an alarm bell with a distinctive note for each 
separate signal is rang in the cab. The signal being thus 
unmistakable to the driver, who hears and sees it under 
all conditions, fogging, with its contingent heavy expense, 
is rendered unnecessary, The equipment of the permanent 
way is purely mechanical, and there is no mechanism between 
the metals to interfere with the working of water troughs or 
catch projections from the rolling stock, while no electrical 
apparatus is essential beyond a small battery on the engine, 
which is only in circuit at the moment of giving the signals. 

The cost of the system is very low, roughly, 258. per 
engine per year, while the cost per signal bar is about £3. 


A railway with u thousand engines and 10,000 signals would 
вате £24,000 per year on fogging, anow-drifts and unneces- 
sary piloting, to say nothing of immunity from disasters, big 
and little, now due to mistaken signals and fog. 

Col. Druitt made a number of severe tests of the invention. 
All kinds of obstacles were placed in the way to try to upset 
the system, but they were in every case defeated. Large 


Locomotive STANDING AT CONTACT BAB. 


pieces of ballast were wedged between the castings, but when 
the system was put iu operation, the stones fell away, and 
everything worked smoothly. Then the сар of the engine 
was enveloped in a tarpaulin sheet, so as to prevent those on 
the footplate seeing the ordinary signals, and top speed was 
attained by the engine. The signals were read without the 
slightest difficulty, and the train slowed down and stopped 
without the driver having received any outward sign. Col. 
Druitt’s report is awaited with much interest at Crewe, 
especially by experienced engine drivers, who contend that if 
the system bad been in operation it would have prevented the 
Shrewsbury disaster—providing the engine driver over-ran his 
signals—and that it would have been equally effective at 
Cudworth, Elliott’s Junction, Grantham, and in other recent 
instances where the failure of the human factor led toa 
terrible loss of life and treasure. 


LORD KELVIN. 


The last great Engli-hman is low. 
Mourn, for to us he seems the last, 
Remembering all his greatness in the Past.— Tennyson. 


THERE is a cadence in all great funereal music, which even 
the least musical of mortals instinctively recognises. It at 
once appeals to, and satisfies, our emotions. It speaks, 
indeed, of sorrow and of mourning, but there is in it also a 
note of thankfulness and pride, so that it seems incongruous, 
save in honour of the really great. The same charac- 


- teristic is found in all worthy memorial poetry, from Lycidas 


to In Memoriam, or, to extend the range, from Catullus to 
Kipling. We hear the slow beat of the muffled drums, the 
note of regret, of irreparable loss is there, but underneath it 
all is a subdued note of triumph and of peace. Hence it 
comes that poetry on the death of one great man is often 
appropriate, in part at least, to another ; that Shelley’s lines 
on Keats :— | 
He has outsoared the shadow of our night ; 


are fittingly placed on Shelley's own memorial at Christ- 
church, and that we find in Tennyson's great ode on the 


. death of the Duke of Wellington much that, without the 


alteration of a word, chimes in with our feelings when the 
D 
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greatest natural philosopher of the age is carried to his last 
home in the Abbey at Westminster. 

In Lycidas, in Adonais and in In Memoriam, the note of 
regret prevails, for the death mourned was untimely, and 
there is the inevitable thought of the might-have-been 
to embitter it; but to the death of the old we must perforce 
resign ourselves, we recognise that it is natural ; and though 
the sense of loss, the gap in the foremost rank, the silence -of 
the well known, well loved voice must needs cause sorrow, 
yet the prevailing feeling is one of pride in the great 
departed, and of thankfulness that he has lived. 


Peace; come away : the song of woe 
Is after all an earthly song ; 

Peace; come away: we do him wrong 
To sing so wildly: let us go. 

It says little for our critical acumen as a nation, or for 
our appreciation of scientific eminence, that worthy recogni- 
tion of Lord Kelvin's pre-eminent genius has come from 
abroad rather than appeared in our own newspapers. The 
writers of the great mass—7/e Times is an honourable 
exception—of the obituary notices that have flooded the daily 
Press seem to have no conception that they are writing of a 
mind of an order that scarcely appears once in a century ; he is 
compared with Gladstone, which is absurd, for Gladstone, 
great man and great orator as he was, was entirely un- 
scientific if not anti-scientific ; and with Edison, which is 
grotesque. True, he is often compared with Newton, but we 
suspect that those who made the comparison, know little of 
what Newton was or did. In some ways this comparison is 
valid. Both were men of incessant mental activity, and of 
apparent leisure ; both were mathematicians, though in that 
respect ‘Newton far outsoared all his contemporaries, and 
Lord Kelvin, though in the first rank, was not either alone 
there, noreven the greatest ; both combined in a rare degree 
the power of abstract thought and daring physical specula- 
tion with high inventive faculty and experimental ability ; 
both, too, were subject to fits of abstraction, which made 
them sometimes forgetful even of their meals—a peculiarity 
common to most abstract thinkers, notably Gauss. In some 


more personal and lovable respects, they were also alike, in 


modesty and in simplicity of character, and in the enthusiasm 
for science which absorbed them. Newton, at the end of his 
life, compared himself to a child gathering shells by the shore 
of the great ocean of truth ; Kelvin, at his jubilee, confessed 
that bis record with regard to the work which was the chief 
interest of his life might be summed up in one word : 
“failure.” But it was the failure of Browning's gram- 
marian :— 
That low man goes on adding one to one, 
His hundred's soon hit ; 
This high man, aiming at a million, 
Misses a unit. 
It need scarcely be said that we do not allude to Lord 
Kelvin's alleged inability to do an addition sum in the 
presence of his class. 

The likeness between Kelvin and Helmholtz was somewhat 
nearer than many of the suggested comparisons, yet the two 
men had really little in common save & common interest in 
physics. The one was a mathematician while still a boy ; 
the other was an astonishing example of the adage, it is never 
too late. In middle age he learnt physics the better to under- 
stand physiology, and mathematics for the sake of his physics, 
and attained the front rank in all three. But we are a 
little weary of such comparisons. We have no taste for 
ranging the eminent men of all nations in a class list, as 
though they were Civil Service candidates ; nor, save in the 
mind of a born pedagogue, is there any criterion by which 
one may set off poetry against philosophy, or compare the 
statesman with the inventor, or either with the financier. 

The keynote of Lord Kelvin's success was thoroughness ; 
to him every problem that engaged his attention was a 
challenge, and his severely logical mind would not be put 
off with makeshifts. Hence there is a mark of finality 
about his many inventions. We never find a Kelvin 
instrament modified and improved by some other inventor. 
But so long as the end were obtained, he was comparatively 
indifferent to the means or the form. We have heard an 
engineer remark, pointing to a Kelvin electrostatic volt- 
meter, * That it had an amateur look about it. What 
engineer," he said, would have stuck on a thing like that? 


alluding to a small adjustable weight standing out on the 
moving vane. We ventured to suggest that it worked all 
right. Оһ, yes; it works all right, but it does not look 
like an engineering job." That is the characteristic of all 
his instruments, they work all right, and, because of that, 
in spite of his indifference to traditional usage, most of them 
do look like engineering jobs. This concentration of 
thought on the matter in hand, combined with his restless 
activity, quickness of thought and catholicity of interest in 
all mechanical and physical questions, accounte in some 


measure for the amazing versatility of the man and the 


enormous amount of work he could get througn. His mind 
was ever occupied with great things, and he made small 
things—such as a water-tap—great if they chanced to 
engage his attention. Yet he was no recluse nor pedant. 
It was not for him to groan over the wasted hours of youth, 
given to unprofitable study of the classics ; on the contrary, 
he congratulated himself all his life on having received 
an education which enabled him to appreciate humane 
literature. Nor did he disdain the sports and pastimes 
fitted to his age: at Cambridge he found time to excel in 
rowing, and won the Colquhoun sculls; he found time also 
for the delightful and humanising pursuit of music, and was 
president of the musical society there. Yet at the exception- 
ally early age of 21 he graduated as Second Wrangler and 
first Smith’s prizeman. His biographers (of the hour) seem 
much exercised by his failure to be Senior Wrangler, and 
have invented an improbable story to account for Dr. 
Parkinson’s success, to the effect that it was due to his being 
able to answer a question founded on one of Thomson’s own 
researches which Thomson himself could not reproduce. In 
fact, Parkinson and Thomson met wany times at the 
examination board, and here is the former’s own account of 
their relative positions :—“ In every examination in which 
we competed I was above him. Yet he knew, and I knew, 
and he knew that I knew, and the examiners knew, and 
everyone concerned knew that he was far the better mathema- 
tician." The faculty of turning out in a limited time 
answers to the greatest number of questions is a good test of 
knowledge of the subject matter of those questions ; but it is 
а very poor criterion as between men who both possess the 
knowledge, which of them has it in the profounder degree. It 
may be noted that Maxwell and Clifford were also Second 
Wranglers, and that they, too, each turned the tables on the 
senior in the Smith's prize examination, in which pace 
counted for less. 

This same quality of thoroughness accounts for his great 
* failure " no less than for his successes, accounts for the fact 
that half a century of thought, and such thought, brought 
him no nearer to an understanding of the relations between 
ether, electricity and ponderable matter, or of chemical 
affinity. It may be that the problems are in their nature 
insoluble ; it may be that some solution may yet be found, 
in which case it is almost certain that the discoverer will 
owe а deep debt to Lord Kelvin's baffled efforts. Had he 
been less thorough, less logical, less conscious that science is 
one, not & thing in water-tight compartments, he might 
well bave persuaded himself that he had made some real 
advance. But he had nothing in common with those who, 
because they find an unexplained line in a spectrum, are 
ready to jettison all they have ever held, and to recon- 
struct the universe and recall the fables of the alchemist 
respecting the transmutation of metals. 

His boldness of speculation and his brilliant and original 


scientific imagination were shown in his vortex theory of 


atoms and his hypothesis of a rotatory ether ; but in neither 
case did he regard his hypothesis as established fact. The 


` vortex atom failed to account for the phenomenon of 


gravitation, and the rotatory ether was but one of many 
ways, none quite beyond cavil, of accounting for the trans- 
mission of radiant energy through apparently empty space. 
Of all his speculations the only one which was received with 
almost universal dissent was that of the meteoric origin of 
life on this planet. He objected to any theory of the 
spontaneous generation of living things, on the reasonable 
ground of want of evidence. He equally objected to the 
free use of the hypothesis of creative power, probably on the 
classical ground, nec deus intersit nisi dignus, «с. Therefore, 
since once the world was too hot for life of any kind, and 
there is now life on it, he enunciated tbe startling theory 
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that it had reached us through the medium of an aerolite. 
It seems strange to us that Lord Kelvin did not realise that 
во he was but putting the difficulty back а step; that ulti- 
mately he must still face the alternative of creative power 
or spontaneous generation. On this matter Clifford wrote 
many years ago :— | | 
* We can only get out of spontaneous generation by the 
supposition made by Sir W. Thomson, in jest or earnest, 
that some piece of living matter came to the earth from out- 
side, perhaps with a meteorite. I wish to treat all 
hypotheses with respect, and to have no preferences which 
are not entirely founded on reason; and yet, whenever I 
contemplate this 
simpler protoplastic shape 
Which came down in a fire-escape, 


an internal monitor, of which I can give no rational account, 
invariably whispers * Fiddlesticks.' ” 

Probably most of our readers will agree that on this 
occasion Clifford had the best of it, whether in wit or argu- 
ment. 

The story of the Atlantic cable, of heroic perseverance 
crowned ultimately with success, is familiar to our readers 
and need not be told again here. But it is noteworthy that 
neither perseverance had been reasonable, nor success attain- 
able, but for the young Glasgow professor. It was he who 
solved the electrical problems that arose, and who thus 
secured the opportunity of his life. He was indeed fortu- 
nate in his opportunity, for his investigations of the theory 
of electricity and its relation to that of the propagation of 
heat in a homogeneous solid were undertaken some years 
before, as purely from a theoretical point of view as were 
Maxwell’s investigations on the electro-magnetic theory of 
light. It was not till long after Maxwell’s death that his 
theories bore fruit in electric wave telegraphy, but Thomson 
was able to see the outcome of his labours early in life, and 
to take a leading part in their practical development. Of his 
innumerable electrical instruments there is no need to write 
here; our readers meet them at every turn in their 
daily life. His association with submarine telegraphy 
doubtless gave occasion to his active intellect to busy itself 
with tidal records and deep-sea soundings, while the accident 
of his being asked to write an article on the compass led to 
his revolutionising the construction of those indispensable 
instruments. | 

As a professor, Lord Kelvin is said to have been hardly a 
success—at least, his success, such as it was, was rather by 
personal influence than by lecturing, save in the case of a 
very few advanced students. He was too impulsive, too apt 
to be carried away by any side issue that occurred to his 
fertile mind, and too far removed from the average intelli- 
gence of his pupils. It is part of the queer arrangement of 
things in this world that such a man should be set to teach 
boys, that a steam hammer should be made into a nut- 
cracker. He might have been a great teacher, but his class 
ought to have consisted of the pick of the physicists in 
Europe. None the less, he secured the respect and affection 
of his students, and took a genuine interest in their welfare 
and their future careers; but it was ridiculous to bind such 
a genius in the bonds of a syllabus. К. 

All who have seen or heard Lord Kelvin, whether as 
expert witness in the Law Courts, as after-dinner speaker, or 
as lecturer before some learned society, must have been 
impressed by his enthusiasm and vitality and no less by his 
character and kindliness. He won the affection of many 
who never so much as exchanged a word with him. His 
sympathies were always ready, and he was easily moved to 
emotion. None who were present can forget his patriotic 
ardour on the occasion of the farewell dinner to the South 
African Corps of Electrical Engineers. In the Law Courts, 
he would not be hurried, and his abstraction was some- 
times a trial to counsel. We remember him in the Harness 
case, utterly disregarding Sir Richard Webster’s questions, 
while he was busy fitting the connections to the belt put 
into his hand. At last he got them fixed to his satisfac- 
tion, and then leaning forward he pulled the belt apart, 
sending the connections flying in all directions with the 
exclamation, ** There's your belt!" 
case that he was asked whether, amid his multifarious 
degrees, he had any medical standing. Не replied that he 


result, as was the case with Nernst lamps. 


It was in the same 
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was an M.D. of Heidelberg University, and had a licence 
to practise, but had never exercised it. 

Fall of honours, Lord Kelvin always received any address 
or testimonial of respect with gratitude and feeling. He 
never seemed to realise his own greatness. or to take any- 
thing as but his due, but was overwhelmed by the. to him, 
unexpected kindness. In the general mourning it seems 
selfish to air a private grief, yet the members of the Institu- 
tion of Electrical Engineers must needs regret that their 
President did not live to deliver the Presidential Address, 
to which they so eagerly looked forward, and from which 
they hoped to learn so much. In modesty, in singleness 
of aim, in courtesy and in simplicity, the greatest of man- 
kind have much in common, however diverse their talents 
and career ; therefore, as we said at the beginning of this 
article, though no two men were more unlike than the (ireat 
Duke and the Great Philosopher, yet we find in the ode on 
the one a fitting epitaph for the other :— 


Our greatest, yet with least pretence, 
Rich in saving common gense, | 


And, as the greatest only are, 
In his simplicity sublime. 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Electrical Trades Benevolent Institution. 


I shall be obliged if you will take the opportunity of again 
reminding your readers, at this time of the year, of the 
continued existence of the above institution. 

I am glad to say that the institution is making progress 
in the collecting of funds, but I could certainly wish 
that the interest in it was more widespread, and that 
the funds came from a still greater number of individual 
members of the industry. 

Any of your readers feeling an interest in the matter can 
obtain the fullest particulars from Mr. W. Davenport, 
Secretary of the National Elec. Manufacturers’ Association, 
2, Queen Anne’s Gate, Westminster, S.W. | 


One of the Committee. 


Osram and Tantalum Lamps. 


The above lamps are certainly of considerable benefit to 
the average user, but are decidedly not so to station 
engineers and contractors, whose profit (if any) is swallowed 
up in paying for lamps supposed to have been sound when 
despatched by the manufacturers, also in replacing lamps 
which go absolutely black after a few hours’ use. Unfortu- 
nately, we are in the hands of the manufacturer, who does 
not seem to realise that our results eventually become his 
I know several 
contractors who have given up fitting the above, and, unless 
we get better terms, we will do likewise. | 
Station Engineer. 


Bremer Lamp Patent. 


With reference to the letter of the British Westinghouse 
Co., published in your last issue, we beg to say that the 
statement made therein as regards the decision of the 
Comptroller-General, is quite inaccurate. This decision has 
not been arrived at, nor has the Comptroller-General 
allowed the claim for amendment. А statement of this 
nature anticipating the decision of a public official upon a 
matter still under his consideration, is of so serious a 
character that we prefer not to comment upon it further. 

We are quite prepared to prove by documentary evidence 
that the action brought against us by the Westinghouse Co. 
for infringement of patent was abandoned by them in July 
upon our putting in proof, in our defence, of anticipation of 
the patent. We hope, in fairness to ourselves, you will 
publish this letter, so that no misapprehension shal] exist on 
the point in question. 

D. Santoni & Co. (1906), Ltd. 
J. A. Comwns, Secretary. 


London, E.C., December 20th, 1907. 
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GREAT INTERNATIONAL EXHIBITIONS. 


(Continued from page 1038.) 


1898, Chicago, £61,464.—Under a Royal Commission 
formed out of the Council of the Society of Arts repre- 
sented by Sir Henry Trueman Wood, the secretary, Lord 
Justice Fletcher Moulton being in charge for three weeks. 
For this exhibition the principal Government grants were : 
—Germany, £180,000 ; France, £163,588 ; Austria, 
£12,500, and Italy, £8,000. The Commission lasted for 
three or four years. They were first granted £25,000, but 
after nine months, and chiefly for political reasons, this was 
increased, and a rarhe/ was thereby given to the exhibits. 
The Council of the Society of Arts was not, bowever, very 
well fitted, as a body, to manage such an undertaking. 
They were strongly urged to get more money on account of 
the great efforts being made by France and Germany. The 
Government did not send many exhibits, but their pavilion, 
a very substantial building of brick and terra-cotta, called 
the * Victoria House," was much admired. It pleased the 
Americans immensely, and was purchased by them at a 
nominal sum as a yacht club, and is still standing, being 
considered a delicate return for the lavish hospitality shown. 
The furniture placed in it was an exhibit, and for fear of 
injuring it, the house was little used at first, though the 
regulations were subsequently relaxed after a protest from 
the British exhibitors. A good collection of British economic 
materials was shown, and might have been useful for sub- 
sequent exhibitions, but, as usual, it was dispersed. It was 
estimated that the average value of each exhibit was £715, 
while the expenses amounted to £374, or a total of £115,000 
spent by the exhibitors—nearly double the Government 
grant. Yet, except in the opinion of some members of the 
Government, the British exhibits, as a whole, were dis- 
appointing. 
there were complaints that the officials were not practical 
business men and laid themselves open to charges of 
inattention. In fact, the exhibitors formed a club of their 
own, and entertained the Colonial Commissioners, amongst 
others, It was considered that the exhibits (especially the 
machinery) were good in themselves, but were very badly 
displayed, giving rise to some caustic remarks to the effect 
that the British section ** looked like a workhouse " managed 
by “ well-connected ignoramuses evidently appointed simply 
to provide them with well-paid employment" under a 
Scientific man with no business capacity. Soaps and patent 
scents were given snch prominent places that other nations 
laughed “ to think this was a specimen of what Englishmen 
made." The funds did not allow of any general decoration, 
which, as each individual nation was kept together, might 
have been very effective. The Agricultural and Machinery 
Halls, moreover, were very far apart. The political relations 
were not as cordial as they are now, and the tariff injuriously 
affected British trade ; these causes, combined with the usual 
jealousy amongst manufacturers and traders—a jealousy 
which the Engineering Standards Committee is doing much 
to dispel—caused the exhibits to be not as satisfactory as 
could have been wished either in quality or quantity. 
Attempts were made to procure collective exhibits of 
Irish industries, of pottery and of electrical apparatus, but 
they all failed. There were no juries, and bronze medals 
(the only ones) were awarded by individual judges, who in 
many cases and in different ways were “ nobbled "—3in fact, 
the system proved hopelessly bad. The exhibitors paid for 
transport to and from the buildings and a duty of 60 per 
cent. on all the goods they sold in the country, and yet many 
of them had much difficulty in finding their empty cases, 
and, indeed, some of thesamples went astray and were never 
recovered. 

Turning to other nations, their expenditure was estimated 
to amount to 12 millions. The Germans, who were par- 
ticipating for the first time in а great international exhi- 
bition, made a great show—but then, their Commissioner 
practically had carte blanche. Their pavilion was an 
imposing structure, and though only of lath and plaster, 
cost as r;uch as the British one, and is still standing. "The 
exhibitors sent their goods to a central organisation, which 
took charge of them and sent them over. The German 


The management generally was pretty fair, but 


Consul engaged two clerks specially to attend on exhibitors ; 
by their help many hundreds of accounts were opened, and 
German firms got well established in Chicago. Further, one 
of the exhibitors in the German scientific section was paid 
by the Government to take charge of it and to give all 
explanations. The Comité Francais des Expositions « 
l’ Etranger, besides the amount already mentioned, succeeded 
in obtaining 41,627 sq. metres of ground space for their 
2,762 exhibitors. Their furniture section was most beauti- 
fully arranged. Both these nations made grand collective 
exhibits. Their Governments paid the whole cost of 
installation and decoration, but did not entertain much. 

1894-5, Tasmania, 4 2,000. Under a Royal Commission, 
is the only information regarding this exhibition to be 
gathered from the Committee’s report. 

1894, Antwerp, £388. Under the Consul-General at 
that place, assisted by the Greek Acting Consul. There 
was no money for proper organisation, and the Consul, who 
had no previous knowledge of the subject, openly regretted 
that he had undertaken it under the pressure of .local influ- 
ence. Exhibitors were left to struggle as best they could 
from firet to last, and the result was unworthy of Great 
Britain. The occasion was of some importance; the en/enfe 
cordiale with Belgium was closer than it is now, and if this 
country could not be adequately represented, the exhibition 
should have been left severely alone. The International 
Exhibitions’ Committee of the London Chamber of Com- 
merce was formed at this time. 

1897, Brussels, £4,753. Under a Committee of the 
London Chamber of Commerce. Sir Albert K. Rollit, as 
President of the Chamber, and as Chairman of the &bove 
Committee, was asked to undertake the formation of what 
was in fact a ** Royal" Commission for the exhibition by 
Lord Curzon, then Under-Secretary of State for Foreign 
Affairs, and Chief of the Commercial Department of the 
Foreign Office. A grant was made to the Commission, 
accompanied by a suggestion from the Under-Secretary that 
the late Mr. James Dredge, C.M.G., one of the proprietors 
of Engineering, should be the Commissioner. Before the 
total amount of the grant had been settled, Sir Albert and 
some of his friends, members of the Chamber of Com- 
merce and merchants in the City of London, raised a 
guarantee fund of £6,000, which, however, was not 
called upon; indeed, £800 of the grant was returned 
when the accounts were closed. Mr. Dredge accepted 
the position, and being a commercial man in the best sense 
of the word, and being backed by an energetic and 
enthusiastic chairman, he did wonders with the money and 
in the time at his disposal. lndeed, his wide connection 
compensated for any slight the Belgians might have felt at 
the lack of official participation. As usual, opinions differed 
widely as to the success of the Exhibition ; while some con- 
sidered that England was poorly represented, and that our 
industrial exhibits, owing to their inartistic arrangement, 
looked like a second-rate bazaar, others were pleased, not 
only at its financial success (7.e., the return of a large portion 
of the grant), but at the whole organisation as being the 
best in many ways that we had had up to then. Perhaps it 
was a case of ** bad is the best." The sanitary earthenware 
makers transferred their showrooms, as it were, to the 
Exhibition; the Cleveland Ironmasters’ Association and the 
Leeds Chamber of Commerce made collective exhibits ; the 
Staffordshire pottery and bedstead trades were well repre- 
sented. Opinions differed as to the value of the machinery 
exhibits, owing to the limited space available; but, on the 
whole, and seeing the short time at their disposal and the 
amount of the grant, the managers did very well. The fact 
of Great Britain having a section to herself was a distinct 
advantage, and the awards were satisfactory. This was due, 
no doubt, in a great measure, to the fact that the British 
jurymen went over some time before the juries went round, 
and “really pulled them (the international juries) by the 
nose.“ 

(To be continued.) 


Guisborough Electric Lighting.—It has been decided 
that a special meeting of the Council shall be held to discuss the 
question of electric lighting in the area. 
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PROOEEDINGS OF INSTITUTIONS. 


Automatic Cab-Signalling on Locomotives. 
By J. Prad, Member. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, London, December 5th, and Newcastle, 
December 9th, 1907.) 


Introduction.—Of late years the subject of the signalling of railways 
—that part by which instructions are given to the drivers of 
trains—has received a good deal of attention; a number of systems 
has been devised and put forward for supplementing the ordinary 
outdoor mechanical signals, but, practically, no progress has been 
made in their application. 

If we carefully consider the operations involved in that mass of 
conventions known as the “ block’ system (in which term ів 
included all apparatus used for signalling), we find that the sole 
aim of that complex system of signalling is the exhibition of appro- 
priate signals to the drivers of trains for their guidance, and that 
it implies implicit observance on their part of the signals exhibited. 
Whilst the signalmen, by whom the driver is guided, are provided 
with reminders to a certain extent, und hedged about more or less 
completely with restrictions on their actions, the driver must rely 
upon his physical powers to enable him to observe and obey the 
signals by which he is to be guided. 

A study of the causes of railway accidents will show that 
collisions have been caused by :— 

(a) The signalman at the receiving end of a section giving per- 
mission for a train to enter the section before it is clear of the 
preceding train. 

(b) The signalman at the sending end of a section allowing 
a train to enter the section before he has obtained permission 
to do so. 

(c) The driver of a train ignoring the signals exhibited for his 
guidance at that point. 

The driver is by far the most important of the three men 
engaged, and every means should be taken to ensure his duly 
receiving the guiding instructions provided for him. During the 


last two years the author has been associated, in a minor part, in 
experiments having in view the best means of supplementing the 
ordinary signals given to drivers, The apparatus bas been designed 


3. If the “off” signal is obtained it should be accompanied by 
a “route” indication, which will enable him to judge whether the 
right road has been prepared at a diverging junction. 16 should be 
possible to reverse this indication at some point or points hefore 
the train passes the home " signal, in case of emergency, just as 
it is posssble to reverse an indication with the mechanical signals 
by throwing them to danger before they have been passed. ^ 

4. If the “оп” signal is obtained, the indications on the engine 
should be maintained until the off” signal is received. It should 
be possible for the driverto receive the “ off" signal at some point 
or points between the distant“ signalling point and the home” 
signal, to prevent unnecessary delay ; to be informed at some point 
or points how far he has travelled between the distant signalling 
point and the stop signal when the indication continues at “on”; 
and to obtain the “ off” indication when standing at the ' home" 
signal. It should also be possible to give a signal to a train 
standing at the “home” signal which would be of a cautionary 
character and distinguishable from the ordinary authority to 
proceed. 

As corollaries, the following should also be provided for :— 

(a) The warning signal should require no action on the part of 
the driver or signalman to bring it into operation. 

b) The condition of line” and “ route signals required under 
(2) should be under the sole control of the signalman, should be 
subject to the control imposed by the interlocking, and must be 
such that failure shall not be liable to give a dangerous false 
indication. | | | 

(c) The signalman shall be provided with indicators which will 
show him that the apparatus on the line, for giving the signals on 
the engine, is in order, and that the apparatus prepared is in 
accordance with the positions of the signal levers. 
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Еа. 1.—DrAGBAM OP ENGINES AND LINB CIRCUITS. 


by Mr. Vincent Raven, the chief assistant mechanical engineer of 
the North-Eastern Railway, by whose permission the author is 
enabled to give the details which follow, and to show one of the 
instruments fitted to a model representing the locomotive and a 
section of line as used in practice. The system is essentially an 
electrical one, which aims at reproducing, in the cab of the locomo- 
tive, all the information that the driver now obtains from the 
present mechanical signals, but is not intended as a substitute for 
those signals. 

The “distant” signal is one of the greatest importance, since 
at that signal the driver ts informed of his position relatively to 
the stopping place of that signalling point, and he there obtains 
the condition of line" and route indications if the line has been 
prepared for his further passage. What is required, therefore, in 
any supplementary apparatus fs that it shall advise the driver, 
. when he is passing a position corresponding to that fixed upon as 
the distant signalling point, of the condition of the '' stop" signals 
in advance. If this is done, the driver is informed on all the points 
which it is necessary for him to know. The following points should 
be provided for:— 

1. To inform the driver of his position relatively to the signalling 
point he is approaching, at such a distance as will enable him to 
carry out any steps that may be necessary. 

2. To advice him immediately afterwards of the condition of the 
“ Y signale he is approaching, i.¢, whether they are “өп” 
or off.“ 


(d) The apparatus on the engine should be of a reliable character, 
easily seen and heard, and such that the indications shall, as far as 
possible, correspond with the apparatus it is intended to supple- 
ment. It should be self-testing snd be continually in use, 80 that 
failure may be instantly indicated, and it should be so arranged 
that attention can be readily given and defective apparatus easily 
removed and replaced. 

(e) The apparatus should be capable of easy adaptation to single 
or double line working. 


RavEN'S ELECTRICAL SysTBM OF CAB-SIGNALLING. 


This system is designed to collect indications by the rubbing of 
metallic brushes (fig. 3) carried on the engine, over metallic bars 
(fig. 7) placed on the line. 

The visual signals are (1) a small semaphore arm by which the 
“condition of line" signals are given, and (2) two small pointers 
showing 1-2 and 3-4 respectively, which are the route" indicators. 
The audible signals, which are of the nature of "call attention" 
signals, are given by a bell. Besides these indicators, the instru- 
ment carried on the engine includes a visual “ failure " indicator, 
by which the condition of the apparatus can be gauged. 

Fig. 1 shows in diagrammatic form the complete equipment of 
engine and line circuits, the latter being for a three-way diverging 
junction. Fig. 4 shows the back of the engine indicator. 

The action of the apparatus is of the simplest possible character, 
the main principle being the invariable operation of the apparatus 
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at certain points by the natural action of certain parts without the 
aid of eitherthe signalman or the driver, and the subsequent con- 
tinuance of the indications resulting from the natural operations 
until they are stopped or revereed by the action of the signalman. 
Considering fig. 1, and leaving, for the present, consideration of 
the line of bars out of the centre of the space between the running 


Fic. 2.—INDICATOB IN CAB, SHOWING LEFT-HAND ROAD АТ 
DIVERGING JUNCTION, OR STRAIGHT Колр; LINE CLEAR. 


rails, it will be found that the short-circuiting of brushes 1 and 2 
on, say, bar a, causes a current to pass through the main magnet, Al, 
by which its armature is raised, putting the semaphore arm to 
" danger. At the same time the armature closes the circuit of the 
springs c, d, diverting the current direct back to the battery after 
passing through Al. Hence the armature of the latter will remain 
attracted to the poles as long as may be necessary for the purposes 
of the apparatus. | 

Besides passing through a! and the brushes, the initial current 
passes through the bell relay c! during the continuance of the short- 
circuiting of the brushes |l and 2; the armature is attracted and 
breaks the circuit through the spring contact (e). This contact 
forms part of the bell circuit, which itself is connected in shunt 


Fic. 3.— STEEL WIRE BRUSHES, 1, 2, 3 AND 4, CABBIED ON ENGINE. 
SHowING ' FAILURE" INDICATOR Circuit WIRE WRAPPED 
ABOUND BRUSHES. 


across the electro-magnet Al. Hence when the armature of А! ig 
raised, the current from the engine battery tends to divide, part 
passing by a! and part by the bell. The connections, however, are 
such that current only passes to the bell when c! is unenergised, and 
this condition only obtains when the brushes 1 and 2 are not short- 
circuited. When the brashes are on a metallic bar, say a, therefore, 
the bell is silent, but as soon as they pass off the bars it commences 
to ring. 

In addition to passing through the electro-magnets a! and c!, as 
described, the current to the brush 1 passes through the springs c! di, 
and с? 2°, each pair of which is normally in contact. These springs are 
opened by the raising of the armatures of р! and р? respectively. 
Opening the circuit at either c! (П or с? d? obviously releases the arma- 
ture of 4!, and, as a consequence, stops the ringing of the bell and 
lowers the semaphore arm. . 

Currents passing through р! are collected from the line by the 
brush 2, currents passing through р? are collected from the line by 
one or other of the brushes 3 and 4. 

Between the poles of р! and р" are placed magnetised needles n, 
1!, pivoted to turn under the polarity of the poles when the electro- 
magnets are energised. The spindles carry the pointers shown in 
fig. 2. Each spindle also carries a small metal sector, slotted as 
shown by figs. l and 4, in which rides a small metallic loop, 
pivoted at the other end. The passage of a current through, say, 
D!, deflects the needle to one side, and the loop drops into a recess 
at the end of the slot, and locks the needle and pointer on the front 
of the instrument in the deflected position. At the same time 
that this occurs, th» lifting of the armature of р! breaks the contact 
cl dl, а lowers the semaphore arm, and stops the bell as already 
stated. 

The engine carries, in addition to the apparatus described, two 

rotary switches, of which further details are shown in figs. 5 and 6 


Each switch consiste of a cast-steel wheel free to rotate, the spindle 
of which carries a two-part commutator, on which bear two springs. 
The wheel is weighted so as to take up a normal position. In this 
position the springs bearing on the commutator are insulated from 
each other, but when the wheel is rotated they are connected through 
the commutator. The springs are connected with the brushes 1 and 


b 


Fic. 4.—Back or CIRCULAR TYPE OF INDICATOR. COVER 


RBSMOVED EXPOSING APPARATUS. 


2 respectively, and each rotary switch, when turned from its normal 
position, connectsthe brashes in the same way as the latter are con- 
nected when on the bar 4, or any subsequent bar of those shown in 
fig. 1. 

“The rotary switches 5 and 6 run over fixed bars on the line side of 
the general form shown on the diagram. These bars are fixed in 
close proximity to the bar a, as shown by fig.7. Hence the rotary 
switches are only actuated at or near the bar a. 

Turning now to the line equipment, the point represented as 
being approached is, as already stated, a three-way diverging 
junction. The six levers shown represent the “home” and 
“advance " signals for each of the diverging lines. Each home” 
lever is fitted with a double-pole, and each “ advance" lever with 
& single-pole, switch, which are operated by the levers in the 
ordinary movement for operating the signals. The home" and 


Fic, 6.— Rotary SWITCH 
WITE COVER REMOVED, 
SHOWING COMMUTATOR 
AND SPRINGS. 


Fic. 5.—Rotrary SWITCH FIXED 
ON ENGINE Вовік, SHOWING 
SERRATED PLATE FOR CON- 
VENIENCE OF ADJUSTMENT. 


“advance” levers for the lines marked Nos. 1 and 2 connect the 
battery in the cabin with the bars B, o, р, E, placed in the 
centre of the track, the only difference being that the levers 
marked 1 apply the positive pole of the battery to these bars, 
and the levers marked 2 apply the negative pole to the same 
bars. The two levers, No. 3, connect the battery in the cabin to 
the supplementary bars, and if the junction was a four-way dhe, 
other levers would reverse the polarity precisely as is done by 
levers No. 2. 

As will be seen, the battery is not applied to the bars unless 
both the “home” and the “advance” signal levers are pulled 
over. The mechanical interlocking prevents the levers for more 
than one line being pulled over at once, or the home” signal 
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Ф 
for one line and the “advance ” for another, and therefore, in 
the case under consideration, there is no need for more than one 
battery. 

А view of the bar 4 is shown in fig. 7. It is mounted on wood 
blocks, which are in turn mounted on stoneware reels, The insu- 
lation ів not high, as there is no need to aim at a high degree of 
insulation for this bar. Bars B, c, D, E should be well insulated, 
and they are therefore mounted upon double-shed porcelain insu- 
lators of the ordinary telegraph pattern. 

A further consideration of fig. 1 will show that the preparations 
made for signalling to trainsare indicated in the signal cabin. The 
two indicators required in the case of a three-way or four-way 
diverging junction are shown in fig. 1. When the levers are pulled 
over, the current passes through a high resistance fixed at bar B, 
which limits the current passing before and after the engine 
reaches the signalling bars, but which, being in shunt with the 


Fic. 7.— ВАВ A IN CENTRE OF TRACK. SPRING OR YIELDING 
Bars IN ADVANCE. BAB B IN CEkNTBE OF TRACK IN Dis- 
TANCE. DISTANCE BETWEEN A AND B, 100 Yarps. “ Dis- 
TANT" BiGNALS (IN DuPLIiCATE) "Orr" ron “Route” 1. 
LENGTH OF Bars A, В, С, D, 30 Fr. LENGTH or Bar E, 


60 rT. 


engine circuits when signals are being given, does not affect the 
current to the comparatively luw-resistance circuits of the engine. 
The resistance of the indicator is kept low with the same object. 
The permanent deflection is comparatively small. When the 
signals are being given the deflection is increased, and it can be 
used as an indicator to the signalman (1) of the position of the 
train which is approaching, and (2) whether the signals are being 
given on the engine. 

Consider now in further detail what takes place in a typical 
instance. Assume that an engine is approaching the junction shown 
in fig. 1, and that line No. 1 has been preparei for it to pass 
forward. The “home” and “advance " signal levers No. 1 are both 
in the “off” position, and the battery in the cabin is connected 
positive to line. All the bars E, D, o. and B, are connected to the 
battery. Bar 4 is never connected to the battery, and is in no way 
under the signalman’s control. 

When brushes 1 and 2 are on bar 4, the current from the engine 
battery passes through с? d, с! dl, Al, c!, brush 1, brush 2, and to the 
battery. At practically the same instant, the same circuit is 
separately established by each of the rotary switches 5 and 6. The 
semaphore arm is put to danger, and as Jjsoon as the brushes are 
clear of the bar, the bell commences to ring. Ordinarily the time 
occupied in passing over the bar is from 4 to 1 second, во that the bell 
practically begins to ring simultaneously with the raising of the 
semaphore arm. 

The visual and audible indications given at bar a continue until 
the brushes, or brush 2, comes into contact with the bar B. A 
current then passes from the bar в to brush 2, thence to the coils of 
D!, and the engine frame, and the rails, &c., to the battery ia the 
cabin. The armature of a! р! is raised and breaks the circuit 
through the springs c! d!, lowering the semaphore arm and causing 
the bell to stop ringing. At the same time the polarised needle x 
is deflected so that its pointer indicates 1, and the wire loop drops 
into the depression and locks the poiater in the position it has taken 
up (fig. 2). 

„ine ы and audible signal given at bar a is a warning” 
signal, indicating locality with reference to the signalling point 
being approached: the reversal of the warning signal is the 
“off” signal. If the further passage of the train on its journey to 
the “ home” signal be followed, it will be found that the bell will 
ring momentarily at the instant the engine passes over each of the 
bars О, D, E, but no change is made in the character of the visual 
indication. 

The indicator now shows the “ off" signal by the semaphore arm, 
and route 1 by the pointer. These indications continue until the 
next signalling point is reached, and are a reminder of the last 
signal received. 

Assume that the engine has reached another bar a. The same 
actions take place as described for the previous signalling point, 
but, in addition to raising the semaphore arm, the electro-magnet a, 
by the rod, в (fig. 1), raises the wire loop out of its recess, and 
allows the pointer to assume its normal position. We assume again, 
also, that the road has been prepared for the train to pass forward, 


but, in this case, it is the'right-hand road of!a two-way diverging 
junction. On reaehing the bar B, the same operations are carried 
out with the exception that No. 2 route isshown. It happens, 
however, say, that at the time the engine obtains the off signal, 
and “route” indication, 1,000 yards away from the cabin, the 
Signalman is being informed of à circumstance which makes it 
imperative for him to stop the train if possible, and he instantly 
throws his home” signal to danger, and immediately afterwards 
the "advance." The engine at the moment is just reacbing bar c, 
say, and on passing on to it, the off" signal shown by the веша- 
phore arm is reversed and danger shown, the route" indicator is 
displaced, and the bell commences to ring as soon as the engine is 
completely over the bar. These indications will continue as long 
as may be necessary. 

These actions constitute the receipt of a “ warning” signal, the 
" off" and “route” indications and an emergency signal, 
calculated to avert a disaster from circumstances which have 
suddenly arisen. | 

Assume now that another bar a, belonging to another signalling 
point has been reached, precisely the same effects are produced 
there as have been already described. The line, however, has not 
been prepared for the passage of the train. On arrrving at bars 
the bell stops ringing momentarily, but the semaphore arm 
remains at danger. Immediately the brushes have left the bar the 
bell recommences. The same effects are produced at bars c, р and 
E if no other signal is obtained at either of those points. The last 
bar is placed close to the home signal and is double the !engch 
of the other bars to allow of the train being brought to a stand 
easily with the brushes on the bar. 

Hence the “оп” signal is obtained by the continuance of the 
“ warning ” signal after the engine bas passed over bar в, and that 
indication is continued until a subsequent indication is given by 
the signalman. The “оп” signal, moreover, is of such a character, 
considered in view of the momentary stoppages of the bell by the 
intermediate bars, as to enable the driver to locate his position 
between the point at which he obained the warning” signal, and 
the “ home” signal at which he must be prepared to stop. 

Assume that as the engine approaches the bar p, the signalman 
lowers the “ home" and “advance” signals. When the brushes 
come upon the bar the “off” signal and “route indication” 1 will 
be received precisely as already explained. 

Hence the on signal originally received at в may be reversed, 
and an “off” signal may be obtained at points between B and the 
first stop" signal just in the same way as the driver sees the line 
signallowered before he reaches it in clear weather by the pro- 
jection of his vision. | 

Making another assumption, suppose that the engine has been 
brought to a stand on bar E close to the home signal, and is 
waiting for the receipt of an off indication. The semaphore arm 
is at danger" but the bell is silent. The signalman lowers the 
“home” and "advance" line signals for the train to proceed. 
Immediately the semaphore arm on the engine is lowered, the 
“ route indication“ 1 appears, and the bell commences to ring and 
continues to do so until the brushes have left the bar. . 

Hence, the receipt of the off" signal when standing at the 
" home " line signal is given, and the driver's attention is called 
to the change by the bell commencing and continuing to ring. 

Suppose, now, that instead of sending the train straight away 
after bringing it to a stand at the home" signal, the signalman 
wishes merely to call the train forward to communicate with the 
driver, or to bring the train forward to the “advance signal, the 
signalman lowers the home signal and works the advance" 
signal lever back and forward. 

The semaphore arm on the engine will be worked up and down 
and the bell will ring intermittently and call the driver’s attention 
to the character of the indication given. 

Hence a cautionary or calling on” signal can be given to trains 
standing at the ' home” signal, and the indication is of a different 
character to other signals obtained in that position. 

In the foregoing description the signals have been given fora 
two way diverging junction, or for a straight road. Suppose a 
train travelling to the signalling point in fig. 1, and that road 
No. 3 has been prepared for it. The brushes 3 and 4 are connected 
together, so that either is available for the same purpose. As 
shown by the diagram, brush 4 will engage with the bars parallel 
to B, c, D and x. The “ warning signal is given by brushes 1 and 2 
on Aas before. Оп the arrival of the engine at в, the brush 4 
take» the current from the bar, after which it passes through the 
coils р?, deflecting the needle т! to 3, and by the raising of the 
armature breaks the contacts с? di. The wire loop drops into the 
recess at the end of the slot in the sector, and locks the route“ 
indicator in the position required. The net result is precisely the 
ваше as described for the route indications” 1 and 2, with the 
exccption that the first of another pair of such indications is given. 
Had the junction been a four-way one, the action of the levera for 
the signale for the fourth line would reverse the polarity of the 
bars, and the indication 4 would be obtained. The next operation 
of the electro-magnet a frees the route indicators," 3-4, precisely 
as described for 1-2. The double brush, 3-4, is to enable signals 
to be obtained whether the engine is running engine or tender first, 
towards a three-way or four-way junction, and it is also used in 
connection with single line working to be described later. 

Failure Indicator on Engine.—' The means for testing the con- 
dition of the circuits and battery on the engine have not yet been 
referred to. The actual indicator is a small disk or a grid appear- 
ing at an opening in the front of the instrument, which is white 
when the engine battery is in operation, and red if the battery 
fails or is cut off. The “ failure indicator” circuit is independent 
of the other apparatus. Current is taken to the coils of EI from 
one end of the battery, and thence to the brush 2, which completes 
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the circuit. Interposed in this circuit are two small electro- 
magnets, the poles of which embrace the polarised needles u, 
and tend to preserve their magnetism. As the “ failure ” indicator 
is always in action when the engine is in work, there is a constant 
current available for this purpose. In carrying the “failure indi- 
cator" to brush 2, the insvlated wire is wrapped around all four 
brushes as shown in figs. 1 and 3. Hence any obstruction on the 
line which displaces the brushes will bresk the failure indicator 
circuit and bring it into action. The ''failure" indicator magnet 
E! has a back contact, еї, which is open when El is energised, but 
is closed if the armature, a, is released. This contact simply 
bridges the open springs, c, d, of Al, and if the armature a' is 
released, through the breaking of the circuit of El, the semaphore 
arm rises to danger, the bell commences to ring, and the disk or 
grid shows red. When the battery fails, the disk or grid sh^ws 
red. 

The engine equipment available for single or double line work- 
ing only differs from fig. 1 in the addition of a small three-pole, 
three-way switch. In the centre position of the switch the 
apparatus is ready for double line working, engine or tender first. 
In the left-hand position it is available for single line working, 
engine first; and in the right-hand position for single line working, 
tender first. | 

The peculiarities of single line working require modifications of 
the track apparatus to obviate the receiving of signals on an engine 
proceeding in one direction, from the track apparatus provided for 
traffic proceeding in the opposite direction, on the same pair of 
rails. 

(To be concluded.) 


— - 


Institution of Post Office Electrical Engineers. 


Ох March 11th, 1907, a paper (which has recently been printed) on 
the Baudot Printing Telegraph system was read at the above Insti- 
tution by Mr. A. C. Booth, staff-engineer of the Post Office. The 
paper commenced with a brief sketch of the life of the inventor, 
from his early struggle and rise in the French Government Tele- 
graph service, to his promotion to the Legion of Honour and death 
in 1903. 

The genera] principle of the gystem is dealt with, leading on to 
a detailed description of the keyboard, receiver and distributor. 
The Baudot double and quadruple arrangements are fully explained, 
and are followed by & recommendation for duplexing the different 
arrangements, viż., double duplex, giving four channels; quad- 
ruple duplex, giving eight channels; and sextuple duplex, giving 
twelve channels. Mention is made that Baudot duplex has already 
been tried, but abandoned. As, however, underground lines pro- 
vide much steadier line conditions, the lecturer advocates the 
application of Baudot duplex to these lines, and gives a diagram 
of the proposed arrangement of apparatus. 

A description of repeaters then follows, dealing with repeaters 
for working in one direction on one line, and in both directions on 


Fic. 1.—Sremens Tantatum X-Ray Tonk. 


the same line, and of another form of repeater known as a re- 
transmitter. 

The output of the apparatus is fully considered, both from the 
point of view of speed of working in words per minute, and in 
actual number of Post Office messages carried in the hour. 

From the figures quoted, Baudot easily obtains first place with 
the sextuple arrangement and second place with the quadruple, 
Wheatstone being given third place. 

For Wheatstone working the speed is- taken at 100 words per 
minute, but as it will work at 400 words per minute on a suitable 
line, it would easily beat Baudot sextuple. Again, the Hughes 
will work at its normal speed on much more difficult lines than the 
other systems, and would then prohably equal in output any of 
the faster systems. 

The lecturer recognises this in saying that there are so many con- 
siderations that have a bearing on the most suitable system to 
employ, that given certain conditions, any one of the systems 
mentioned may be the best in the circumstances. 

A useful comparison is made of the different Baudot speeds in 
terms of Wheatstone speed; so that given the speed of a lino in 
Wheatstone words per minute, it can be seen at a glance what 
Baudot arrangement will be suitable for that cular line, 


* 
Another useful table is given of the electrical data and speeds of the 
Post Office underground cable between London and Glasgow. 

The Baudot alphabetical keyboard sender having a separate key 
for each letter is next described. 16 perforates а papertape which 
passes automatically through a small transmitter at the back of tbe 
perforator. The tape is not torn off as in other perforated tape 
systems, but feeds forward continuously at about 4 in. per letter, 
giving continuous transmission at 30 words per minute. 

In conclusion, the Baudot is compared with the latest printirg 
telegraph system invented by Mr. Donald Murray. 


RECENT EXHIBITIONS. 


Royal Society of Medicine. 


EnBCOTRO-THERAPEUTICAL SECTION. 


THE main features of tbe exhibition held on December 13th at the 
small Queen's Hall, were X-ray apparatus and coils. Only а few 
electric bsthe were shown, and apparatus for the application of 
faradic, galvanic and other currents—terms which, to the lay elec- 
trician, convey little significance. The collection of exhibits was 
nevertheless highly interesting. The following were some of the 
chief items :— 

Messrs. SIEMENS Bros. & Co., Lrp.—New tantalum X-ray tube, 
which is fitted with an uncooled tantalum anti-cathode. This 
metal has a very high melting point, and is not liable to disintegra- 
tion, во that it is permissible to allow the anti-cathode to become 


Еа. 2.—SrEgwENS PRoTECTIvE TuBR STAND, 


incandescent without fear of injury. Efficiency, constancy of 
vacuum and long life are amongst the advantages claimed for the 
new device, which is illustrated herewith (бр. 1) To ‘“ harden” 
the tube, the wire usually connected to the anode is attached to 
the supplementary terminal for a few seconds; to soften it, the 
flexible wire is bronght near the cathode terminal when the tube 
is working. i | 

On the other hand, the light emitted by the incandescent anti- 
cathode may interfere with observations with the fluorescent screen. 
To provide against this, and at the same time to shield the operator 
and patient from the harmful effect of the X-rays in directions 
where they are not required, Mesers. Siemens have also introduced 
a protective tube stand, consisting of a wooden box lined with 
protecting material and equipped with lead diaphragms, observation 
window of lead-glass and all necessary adjustments. This is also 
illustrated (fig. 2). 

Other exhibits were & 20-in. spark induction coil with variable 
primary, working with either a mercury or a Wehnelt interrupter, 
all of which were controlled by a single combination switch; 
and Dr. Albers-Schonberg’s compressor and couch, complete, with 
9 TA stereoscopic fitting, and a special lead-lined sereen for 
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Messrs. Marconi’s WIRELESS TELEGRAPH Co., Ltp.—A variety 
of induction coils, &., of which the most noteworthy was the 
company’s new high-frequency apparatus. The special fea- 
ture of this was that the frequency could be regulated to any 
desired value by means of a small handle on the front of the 
apparatus, which acted upon the capacity of the condensers; at 
the same time the intensity of the current could be varied from 
zero to a maximum by the rotation of the secondary coils, which 
were pivoted vertically and nicely balanced so as to turn easily, 
the relative strengths of current being indicated on a scale. Thus 
any dose can be recorded, and repeated at will. | 

Messrs. Harry W. Cox & Co., Lrp.—Heavy-discharge induc- 
tion coils, interrupters, and X-ray tubes. 

Mr. Н. HErw.—''Sirius" X-ray tubes, in particular one with a 
water-cooled anode, for long exposures with strong currents, and 
provided with a vacuum regulator. This*was shown working with 
a Gaiffe interrupter, valve and ondoscope, the current taken being 
34 to 4 milliamperes; if will stand 10 ma, for one minute, and is 
used in London and other hospitals, | 

Mr. К. ScHarLL.—A variety of instruments and apparatus, 
including coils, X-ray tubes and radiogrfphs, baths, &c. The 
principal feature was the new ortho-diagraph of Dr. Levy Dorn, 


which is illustrated herewith. This instrument consists essentially 
of a fluorescent screen, X-ray tube, and diaphragm, all of which 
are mounted in a direct line with one another, and with a pneu. 


Fic. 4.—SCHALL Rotary CONVEBTER. | 


matic pencil, on a frame which can be moved in any direction in a 
plane at right (angles to the line of apparatus. With this instru- 
ment the observer can trace out the exact outline, for instance, of 
a patient's heart and record it on a drawing board by means of the 
pueumatic pencil. Thus the apparent gement of the heart, 
due to its shadow being thrown from a small source of divergent 
rays upon a screen, is avoided. 


Another interesting device, for which Mr. Schall claims priority, 
was a small rotary converter, which, besides supplying sinusoidal 
alternating current when fed from p.c. mains, which is passed 
through a transformer to give current at low pressure for cauteries, 


" &c., drives various instruments, such as drills and massaging imple- 


ments, and supplies current for lighting surgical lamps. The 
apparatus can be used for galvanisation and electrolysis, a milli- 
amperemeter and rheostats being provided. 

Messrs. Newton & Co.—Heavy-discharge coil, with change-over 
switchboard for mercury and electrolytic break; large pattern of 
Wehnelt electrolytic interrupter ; and a large Wimshurst machine, 
driven by a motor. A complete high-frequency apparatus, as 


Ета. 5.—A»PrPrs-NEWTON Heavy-DiscHaRGE COIL. 


supplied to the Bangour Village Hospital, Edinburgh, was shown. 
The H.D. coils, it is stated, give out. 25 ma. with a spark of 15 in., 
and with their use the time required to photograph any part of the 
human body is reduced to a few seconds. A special series of wind- 
ings has been worked out, so that the coil can always be constructed 
80 as to secure the best possible results from the supply voltage and 


Fic. 6.—NEwTon CHANGE-OVER SWITCHBOARD. 


| current available; the usual primary current is about 20 to 25 
. amperes. 


Provision is made for varying the primary winding to 
adapt the same coil for both Wehnelt and mercury interrupters, 
and the special change-over switchboard above-mentioned (fig. 6) 
enables this to be done and the interrupter changed with a single 
movement. І 

Messrs. Watson & Sons.—On several stands there was seen а 
neat little mercury interrupter, working in an atmosphere of coal- 
gas, and driven by a simple synchronous motor from the core of the 
induction coil. This was the Béclére or “ moto-magnetic” inter- 


rupter, the sole rights to which are possessed by Messrs. Watson. The 


general appearance of the interrupter is shown in the accompanying 
illustration, бс. 7. The mercury is driven up a spiral channel 
in a revolving block of metal, in the form of a jet which strikes 
stationary teeth as the cylinder rotates; this portion of the 
apparatus is enclosed in an air-tight metal reservoir a, which can 
be filled with coal gas by means of the nozzlesc. The cylinder is. 
connected to the S-shaped iron armature B, which revolves in front 
of the core к. On spinning the armature with the fingers, by 
means of the milled head a, it continues to revolve; its speed is 
regulated by the relation between the moment of make and break 
of the primary current and the position.of the armature with 
regard to the core of the coil, and this is easily controlled by means 
of the insulated arm p, which turns the interrupter round through 
a small are. With coal-gas as a dielectric, no sludge is formed, and 
the mercury hardly needs any cleaning; in fact, the interrupter 
can work for at least 500 hours without attention. The mercury 
cannot be upset, and the device works equally well with any 
voltage from 24 to 250 volts, silently and steadily. The height 
over all is only 48 in., and the weight complete 53 lb. 

This excellent device is used by Messrs. Wateon in conjunction 
with their “ intensified induction coil," the primary of which is of 
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heavy copper wire, with several taps, and the secondary has fewer 
turns than usual. With this coil, 15 to 25 ma. can be passed 
through an X-ray tube, and the time required to obtain a photo- 
graph is only 5 to 7 seconds. 


Fic. 7.—Watson (BECLEBE) INTERRUPTER. 


were shown, taken in this way. The company also exhibited a very 
large spherical rectifying tube, a tube-holding device of simple 
pattern, and a radiographic couch designed by Dr. Ironside Bruce, 
with the X-ray tube below, and the photographic plate above, their 
positions being set by means of an indicator. 

Messrs. A. FAvRE & Co.—‘ Beta” X-ray tubes, with air-cooling 
device, invented by Mr. H. Bauer. The anti-cathode is а heavy 
copper disk, supported by a copper cylinder upon a glass tube, the 
interior of which is aircooled. The anode is not usually connected 
to the anti-cathode in these tubes; but a spark-gap is provided. 
Thanks to this, the anti-cathode never becomes the anode, and con- 
sequently it is not disintegrated. Reverse currents, it is stated, 
are never met with in these tubes. When the tube is hard, the 
anode is connected with the anti-cathode through a choking-coil. 
A specially interesting tube shown by Messrs. Favre was a stereo- 
scopic tube, by means of which, with only two photographs, the 
depth, and distance from a given point, of a bullet, for instance, can 
be at once ascertained with the aid of a specially-graduated pair of 
com passes. 

Mr. LEsLIE MILLER. — Jointless-section induction coils, mica 
valve, &c. (see Physical Society, below). 

Messrs. Sanitas ELECTRICAL Co., Ltp.—This firm had a large 
space in the centre of the room, and exhibited at Stands 9 and 19 
a comprehensive variety of apparatus, including Finsen lamps of 
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Fic. 8.—SANITAS UNIVERSAL APPARATUS, 


various types, quartz mercury vapour lamps, vibrators, batteries, 
&c. A light bath was shown, and Dr. Schnee's patent four-cell 
bath for local application to the arms and legs. A special feature 
was the company's new “ Multostat " universal apparatus, providing 
in the one machine galvanisation, sinusoidal and galvano-sinusoidal 
currents, cautery and light. This apparatus was provided with a 
dead-beat milli-ammeter, with three readings, viz., 0-6, 0-60, 
0-600 ma. The rotary converter of this machine is adapted for 
working all kinds of surgical drills, vibrators, centrifuges, pneumatic 
ear massage pumps, epilation knives, &c., and is equipped with con- 
trolling rheostats, switches, milli-ammeter and pole-reverser. It 
connects with any continuous-current main from 50 to 250 volts, by 
wall-socket or lampholder. 

At the No. 9 Stand the company were showing one of their multi- 
section spark coils and a new pattern bi-polar high-frequency 
apparatus on the induction principle; also a new protecting box- 


A large number of X-ray negatives 


screen for guarding both operator and patient against the effects of 
the X-rays. | Rid ne | 
The chief feature of the company’s exhibit was а new type of 
mercury interrupter for X-ray and high-frequency work, shown in 
public for the first time. The chief point of this new invention is 
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Fia. 9.—Sanitas X-Ray OUTFIT. 


that it is possible to obtain interruptions as rapid asa Wehnelt 
interrupter (about 8,000 to 10,000 per minute) without any of the 
drawbacks of the Wehnelt type. This interrupter is known by the 
name of Sanax.“ The principle underlying its construction is 
very ingenious, 


AN e" 


Fia. 10.— “ SANAX INTERRUPTER. 


When the motor rotates it takes with it a small pear-shaped 
bowl, arranged perpendicularly above and direct coupled to it. In 
this is placed about 1 lb. of mercury, which, by centrifugal force, 
travels up the bowl and forms ,a ring round the extreme periphery 
of the bowl. Inside the bowl is placed a disk on a] vertical axle, 
mounted towards one side of the bowl, so that the ring of mercury 
in rotating drives the disk by friction; this wheel has four alter- 
nate segments of metal and insulating material. The speed of the 
motor is about 2,500 R. P. u., and the segmented disk being only 
about half the diameter of the bowl, it rotates about 5,000 times 
per minute; as it is provided with two metal segments, it must 
make and break contact twice to each revolution, and thus the 
exceedingly high number of about 10,000 interruptions per minute 
is obtained. ; 

By this means any ordinary coil can be made to give an output 
exactly as required, to suit the ever-varying vacuum of different 
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focus tubes, so that a soft tube for therapeutic and radiographic 
purposes can be ured as well, without over-straining, as a very hard 
tube, such as would be necessary for a screen examination of the 
chest or pelvis. 


Physical Society of London. 


Tue third annual exhibition of the Society, while not remarkable 
for any startling novelties, brought forth numerous interesting 
features, and was admirably housed in the new Royal College of 
Science. Whilst we have not space to deal in detail with all the 
exhibits, we give below a brief account of a number of them of 
special interest. 

Messas. J. PITKIN & Co. showed their Holden-d'Arsonval galvano- 
meters, with laminated steel magnet, as shown in the accompanying 
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Ета. 11.—HoLDEN-D'ARSONVAL GALVANOMETER. 


illustration, and the Pitkin-White pyrometer, which is also 
illustrated, the latter being used in conjunction with a thermo- 
couple, and reading direct in degrees Centigrade. They also 
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Fic. 12.—P1TEIN-WHITB PYROMETER. 


exhibited & number of galvanometers, ampere and voltmeters, and 
resistance boxes. 

Мв. Rost. W. PAUL was exhibiting several pieces of electrical 
apparatus of quite new design. Among these may be mentioned 
Cohen's barretter, with which Mr. Cohen was demonstrating his 
methods of making telephonic measurements. This apparatus was 
described in the inventor's paper before the I.E.E. A quaint feature 
of this exhibit was the galvanometer. It was a reflecting galvano- 
meter constructed on tbe single-pivot principle; it had only to be 
suspended from a wall batten by means of odd pieces of wire, after 
the manner of a picture, in order to get it into the required position, 
and it was hanging much out of plumb. Nevertheless, it was work- 
ing quite satisfactorily, showing the excellence of the balance, and 
the immunity from vibration possessed by the instrument, 

Another entirely new instrument was the Campbell vibration 
galvanometer. This apparatus consists essentially of a very narrow 


coil carrying a mirror, and suspended between the poles of a power- 
The periodic time of this moving system may be 


ful magnet. 
adjusted by turning a knurled knob, underneath the instrument, and 
perfectly accessible. Turning this knob raises or lowers a centre 
pillar, catrying a projecting arm to which the upper suspension is 
attached by means of a spring, the tension on which can thus be 
varied. The range of adjustment of the periodic time of the 
instrument by this means is from about 50 to 300 complete oscilla- 
tions per second. The lower suspension is bifilar, and an adjustable 
clamp, enabling the effective length of this bifilar suspension to be 
shortened, provides & further range of adjustment up to 800 or 
1,000 oscillations per seeond. Such an instrument is exceedingly 
useful in many alternating-current measurements, the tuning to the 
periodicity in use enormously increasing the sensitivity. When in 
synchronism with the impressed current, the instrument constitutes 


а very sensitive alternating-current detector, the sensitivity being 


of the order of one millimetre per 10—' ampere, at one metre, and 


it should be of great value for measuring capacity, self and mutual 
inductance, &c. 

Mr. Paul also exhibited a fixed and an adjustable standard of 
mutual inductance, designed in accordance with Mr. Campbell's 
paper recently read before the Physical Society. The adjustable 
standard has a range of from 1 to 10,000 micro-henries. 

Galvanometer lanterns for Nernst lamps and 4-volt fairy lamps 
were also shown, as well as two new forms of universal shunt. 

Mr. LesLie MirLEB exhibited a 12-іп. jointless section 
induction coil, wound on his patent system, with parts showing the 


Position at break shown full; position at make, dotted. 


Fra. 13.—MirrEB Mica-Disk VALVE. 


method. This coil was worked off the 110-volt mains, in series 
with a regulating resistance, by the Béclére mercury interrupter, 
which we describe elsewhere, and in addition a new device—a 


ё. 
ye 


» 
% 
7 
о 
v 


* 


; 03 
TRUE EQUIVALENT © 
SPARK. C= 


MICA DISC 
VALV 


EU 


аб 


Е 


| JOINTLESS SECTION 
PATENT CGIL 


mica-disk valve, recently invented by Mr. Miller—was driven by 
the break, with which it was in synchronism. The valve, as shown 
in fig. 13, consists of a circular plate of mica abont т; in. thick by 
б in. in diameter, and offers a high resistance to the make" z. x. . 
in the secondary winding, whilst at the moment of break” there 
is only a small air-gap of about 1-in. in circuit with the secondary, 
so that the current ia rendered practically unidirectional, a very 
important feature in X-ray work. It is pointed out that this is not 


& true non-return valve, as it does not stop reverse oscillations: 


in the secondary due to the primary condenser; but these 
are practically negligible. An interesting application of the 
jointless section system of winding is to a resistance coil of 
30,000 ohms, in which the direction of winding is reversed at 


every other disk, so ав to make the coil non-inductive. 


Messrs. EvERETT, EDGCUMBE & Co., LTD., bad a large exhibit 
of their flicker and Universal photometers in use, Hamilton elec- 


trostatic voltmeter, inkless recorder, resonance frequency indicator,- 


resistance bridge, and portable measuring instruments. 
Messrs. J. J. GRIFFIN & Sons, Lrp., showed many interesting 


physical apparatus, including an experimental arc furnace, a 


Dolezalek quadrant electrometer, and alnew electroscope, designed 
by Prof. Rutherford for accurate measurements in radio-activity, 
such as the comparison of the activity of substances, and the 


determination of the rise and decay curves of the radio-active 


products. As shown in fig. 15, p. 1050, the instrument consists 
essentially of two parallel plates A and B, the upper of which is 
connected to the gold or aluminium leaf system c through the 
sulphur cone з, the lower plate being connected to the base of the 
instrument. . 


The electroscope is charged by the projecting rod p, which after’ 


charging is covered by a metal cap x. | 
placed on the пире в, which is made to slide in and out. 

Care has been en to make all the essential parts easily 
removable, in order to admit of rapid replacement either of a gold 


The material to be tested ів 
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leaf or of the metal plates 4 and в, should they by accident become 
- contaminated by radio-active matter. The instrument is constructed 
of aluminium and mounted on a cast-iron base. 


7 


Fic. 16. —MAHLER-Cook 
Вомв CALORIMETER. 


Fic. 15.—RvuTHERFORD 
ELECTBOSCOPE. 


The Mahler-Cook bomb calorimeter, in improved form, was aleo 
shown. 

The accompanying illustration shows in vertical section the 

pressure vessel, in which the material tested is burnt in compressed 

oxygen gas. The bomb is of steel, lined with a special enamel, 

with & heavy screwed cover, and is tested to 3,000 lb. per sq. in. 


before despatch from the works. In the measurement of the 


calorific value of fuel the latter is placed in the crucible shown, 
and after admitting oxygen ata pressure of 20 to 25 atmos., is 
ignited, and a temperature curve is obtained. From the data 
recorded and the known water-equivalent of the apparatus, the 
desired result can then be calculated. It is claimed that the bomb 
calorimeter is the most accurate for testing fuel. 

( To be continued.) 


LEGAL. 


RRHOR DDA Tramways Co., LTD., AND THE ТАРР VALE Raitway Со 


IN the Court of Appeal on Thursday (December 19th), before the 
Lord Chief Justice, the President of the Probate, Divorce and 
Admiralty Division, and Lord Justice Buckley, the appeal was 
heard in the matter of an arbitration between the Rhondda Tram- 
ways Co., Ltd., and the Taff Vale Railway Co. 

Mr. Eldon Bankes, K.C., and Mr. Goldberg (insttucted by William 
Hill & Co., agents for Ingledew & Sons) were for the appellants ; 
Mr. Bailasche and Mr. Marriatt (instructed by Deacon, Gibson, 
Metcalfe & Co., agents for Morgan, Bruce & Nicholas) represented 
the respondents.  . 

i gs said the facts of the case were these. The Council 
obtained powers to construct a tramway along certain roads, and in 
some portions of their course the roads crossed the lines of the rail- 
way company at right angles, and at varying heights from the ground 
there were a great number of telegraph wires. It was left to the 
Council to decide what form of traction they should adopt, and they 
decided upon the trolley system. There were Board of Trade 
regulations which, unless modified, required that the line wire should 
be 12 ft. from the ground and the protecting wire a few feet above it. 
The telegraph wires which ‘crossed the three railway bridges— 
Llynypia, Wallshoim and Pentygwath— were not a sufficient distance 
from the ground to enable the cables to pass under, and the Council 
thought there were Sections under the tramways which enabled them 
to deal with the situation, and they claimed that the matter in dispute 
should be settled by arbitration. The Council contended that their 
case came under Sec. 30 of the Tramways Act, and he contended that 
they had mistaken their powers in this respect. The case was 
taken from the arbitrator to Mr. Justice Bray, for his Lordship to 
decide whether the arbitrator was right in deciding in favour of 


the Council, and saying the case came under the Tramways Act, 


and not under the general powers. Mr. Justice Bray decided in 
favour of the Council, that they had power to alter the wires where 
necessary, and that it was expedient for the Council to do this 
work, and that they had power to go upon the railway company’s 
land to carry out such work. It was against this decision that they 


had apres өй. 
Wi upon Mr. Bailasche, their Lordships delivered 


out cal 
Judgment. The Lond Curr Justice said he was clearly of opinion 


Mr. Justice Bray had correctly interpreted the law, and he was of 
opinion he had decided correctly. The Council unquestionably had 
the powers they claimed. To the questions which were submitted 
for the consideration of the Court below, Mr. Justice Bray had 
decided against the railway company. In doing во he was right, 
and this appeal must be dismissed with costs. The other Lords 
Justices concurred. 


DREDGE v. East HAM CORPORATION. 


Ввғове Mr. Justice Lawrance and a common jury in the King’s 
Bench Division on Friday, Mr. John Thomas Dredge, a laundry 
canvasser, claimed damages against the East Ham Corporation for 
personal injuries sustained on October 17th, 1806, when an electric 
tramcar, belonging to the defendant Corporation, collided with a 
van in which plaintiff was seated. The accident occurred in High 
Street, South East Ham. As a result, Mr. Dredge suffered from 
severe abdominal injuries and shock. The defendants admitted 
negligence on the part of their servants, and the only question waa 
one of damages. | 
The jury awarded plaintiff £100. Ав that amount had been paid 
into Court, judgment was entered for the defendants, with costa. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Peters’s Patent Lock Nut. 


Lock nute have ever been a fruitful field for invention, and now 
another new device has been put on the market by the GLOBE 
Patent Lock Nut Co., Bloomsbury Street, Wolverhampton. · As 
shown in the accompanying figures, the lock nut in place resembles 
the ordinary double nuts, bat it will be seen from the section that 
one nut is dovetailed into the other, so that the two are inseparable. 
They are tapped in this condition, and when the lines marked on 


Fig 1. 
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DETAILS oF Peters Lock Nor. 


them are set together the nuts turn easily as one; but on tightening 
up the outer on the inner, by virtue of the shape of the joint a 
powerful grip is obtained, which, it is claimed, far exceeds that of 
any other combination yet invented. A special feature of the nut 
is the fact that the outer nut, which carries the load, is the longer. 
Common practice places the thin nut outside, but this is an error, 
though it may be convenient in the absence of a thia spanner, In 
this respect also the nut is to be commended. 


Xmas Slide Rules. 


Messrs. CaLLENDBR’s CABLE & CoxsTRuCrION Co., of Hamilton 
House, Victoria Embankment, E.C., have favoured us with a very 
handy cable calculator, which. embodies the principle of the slide 
rule. 

This device, which we show herewith, consists practically of a 
rectangular diagram, in which the diagonals represent cable areas; 
the two horizontal slides contain the factors relating to yards, volts 
and Kw., and the two vertical slides servo to adjust the remaining 
factors, i. e., system of supply, power factor, and percentage loss in 
volts marked on. The use of the rule isa very simple matter, 
which will be better appreciated by reference to the particular 
example for which the rule is set in our view. Here 1,500 yd. 
represents the distance of route, and this figure on the yards” scale 
is placed opposite arrow I; the lower horizontal slide is adjusted 
until arrow II points to the pressure in volts, t. e., 1,000 in the case 
shown. ' 

The right-hand vertical slide is then moved to bring arrow III 
opposite the particular cable system required, B, which represente 
the common return in a two-phase three-wire system ; and the left- 


hand vertical slide to bring arrow IV opposite the suggested power 
factor of the system—taken at ‘9 in. in our example, which 
completes the actual adjustments. 
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Knowing the number of kw. proposed to be transmitted and 
the allowable loss in the line, it is now only necessary to find the 
point of intersection of the vertical (&w.) line and horizontal (loss) 
line, and the nearest diagonal] line gives the required size of the 
cable in square inches. 

The device is constructed in millboard with card slides, and is 
provided with an instruction card behind, from which we note that 
the result should always be examined to see that the current 
density does not exceed the safe limit. 


Works: BELVEDERE, KENT 


CALLENDER'S CABLE AND CONSTRUCTION 60, noa 


Head Office: HAMILTON HOUSE, VICTORIA EMBANKMENT, EO 


F. — Common wire for system E with four-wire distribution. 

The device, which is patented, will, we feel sure, be much valued 
by engineers, and would be more so if more substantially made. 

Another slide rule, also just received, is a 6-in. card miniature in 
a case, which Messrs. Magpies, LEeACH & Co., of 6, Victoria Avenue, 
Bisbopsgate Street Without, E.C., have forwarded. Although not 
so elaborate as the one described above, it is a very neat little 
memento, and any reader who cares to obtain one has only to 
drop a postcard to the firm. 
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SYSTEM OF SUPPLY 


Far Cant Loss rn Volts 
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VIBW IN THE New SHOWROOMS or Messes. SimpLEx Conpuits, LTD. 


The systems of supply for which the rule is applicable аге: — 
A.- Two or three-wire D.C., or one-phase A. C. 
B.—Common return in two-phase three-wire system. 

O.—Tbree- phase, two-phase, and neutral of three-wire system 4. 
D.—Three-phase common return when volts have been given 
between outers, with four-wire distribution. 
E.—Three-phase (star winding) outers when volts are given 

between an outer and the central point. 


^ | SIMPLEX NEW4SHOWROOMS. 


IN keeping with that spirit of enterprise that has long characterised 
the doings of Messrs. Simplex Conduits, Ltd., the firm bas just 
struck out afresh in a very commendable manner in the London : 
district by opening up a fine showroom, offices and conduit stores 
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at 115, Charing Cross Road, W.C. The doings of few companies 
are better known to the trade than are those of this company, and 
for a detailed description of the factory at Garrison Lane, Birming- 
ham, we may refer our readers to the ELECTRICAL. REvIEW for 
November 9th, 1906. 

The new London branch is housed in the ground floor and base- 
ment of a fine recently-erected buildivg, which stands in & com- 
manding position. It comprises the sales department, which deals 
with local and South of England requirements generally, and the 
publicity department. The offices are situated on the ground floor, 
surrounding and opening into the showroom. 

The basement is devoted to store purposes. Larger stocks than 
hitherto can now be carried (approximately 150,000 ft.), and with 
a view to increasing facilities in this direction the company have 
excavated a portion an extra 3 ft. in depth, in order that 
tubes may be stored upright. The extra quantity which can be 
stowed away in this manner, as compared with the horizontal rack 
method which has to be resorted to when it is not possible to 
obtain 14 ft. head room, is enormous. Fittings are stocked in the 
usual form of bins. Ample provision is made for rapid packing 
and despatch, whilst a small work bench is fitted up with drill, 
vice, serewing apparatus, &c., to facilitate the carrying out of these 
operations on the spot in the case of urgent orders. 

The showroom is equipped with every description of accessory, 
displayed in a number of glass show cases. The main example of 
the conduit system is, however, given by the lighting installation 
of the premises, which has been carried out by the company’s own 
men with a view to showing, as far as possible, typical examples 
of how things should be done. Especially is this noticeable at the 
main lighting board controlling the ground floor. The whole of 
the various runs are brought to a point on the ceiling above the 
board, and collected in an adaptable box, from which the circuits are 
taken down to the board in four tubes. The board itself is of the D.P. 
fuse and в.р. switch, wood cased type. The fuses are of Simplex 
special enclosed cartridge pattern mounted on separate slate 
bases, and controlled by “rapid action" switches. Another 
interesting piece of work is to be seen in the basement, where the 
supply company's mains enter the building. Two main fuseboards 
of different pattern are installed, one serving to control the power 
supply, and the second the basement lighting. The main 
switches and fuses are of the Simplex push on pull off" type of 
combined switch fuse. 

In tbe general equipment and arrangement of the showroom 
flexibility has been the great aim, that is, to facilitate rearrange- 
ment of the various samples and fixtures displayed. It is 
anticipated that an entirely fresh appearance can be given to the 
showroom within an hour or so. Noapparatus is permanently fixed 
in position, a circumstance which has been considerably assisted, if 
not rendered necessary, by the nature of the building itself. It 
happens to be built entirely throughout on the L.C.C. regulations, 
which in many respects sre peculiar. Thus, the ceiling of the 
showroom is of concrete 1 ft. thick, with an iron girder every 6 in., 
in addition to which tbere are two 18 in. Xx 12 in. girders supporting 
and projecting from the ceiling. To attach electric fittings to this 
would naturally have entailed a tremendous amount of labour and 
cutting away. The difficulty has been obviated by fixing tbree 
parallel lengths of $ in. Simplex conduit hung 20 in. below the 
ceiling, so as to clear the girders above referred to, and 7 ft. apart. 
Across these are laid at right angles several runs of $ in. conduit, 
along which are placed wall sockets mounted on flange couplings. 
These runs are wired up in two sections, to а two-pin plug at 
each end. | 

All types of electric light. pendants and electroliers are attached 
to the cross tubes. They are wired complete to a plug, so that 
they can be readily put into circuit by connection to one of the 
Sockets The plugs at the two ends of the circuit wires of the 
tubes are carried down the partitions to another wall socket fixed 
on a small shelf, which surrounds the showroom at a cenvenient 
height. The wall socket is wired directly from the main distri- 
bution board. | 

It will be seen that half a dozen fittings can be thus readily 
lighted up for display purposes, whilst, if it is desired to have one 
only lighted in order to obtain a better idea of its effect, this is 
easily accomplished by disconnecting the other fittings from, the 
sockets in the same overhead run. As all pendants are attached 
by S hooks, their. position can be altered in a few moments. 
Brackets and wall fittings are attached to wood panels fixed in the 


lower trames of the partitions ; these panels are all interchangeable,. 


and are arranged so that they can be readily removed and altered. 
Brackets, &c., are also wired to plugs for connection to the sockets 
on the shelf before mentioned. 

The arrangement of the windows is carried out on a similar plan. 
Every piece of lighting or heating apparatus is fixed with a plug 
for connection to a socket. The latter are arranged in groups of 
eight flush sunk in Simplex cast-iron boxes and controlled directly 
from the main board. 


In addition to the well-known tubes, accessories, and distribution 


boards manufactured by Simplex Conduite, Ltd., there is quite a 
representative display of electric lighting fixtures, heating and 
cooking apparatus, lamps, cables. Some of the designs are quite 
original and tasteful, whilst an innovation is to be found in some 
‘ pedestal " form of luminous radiators, and one for цве on the wall. 
The cables are British-made throughout. 

Those interested might find it well worth while to pay a visit to 


. the above premises. 


In the evening of Tuesday last week, we had the pleasure of 
attendiog the formal opening of the premises. Later a company of 
consulting electrical engineers, central station engineers and 
contractors, together with the Simplex branch representatives 
and agents, were the guests of tht company at a dinner und concert 
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beld at the Holborn Restaurant. The chairman, Mr. Henry 
Huggine, presided, and proposed the toast of Our Guests,“ to 
which Mr. J. E. Lloyd-Barnes, M.I.M.E., of Liverpool, responded, 
congratulating the company upon the success that bad attended 
their operations. He said that they had done a great deal to further 
the development of the electrical industry, particularly on its 
distributive side, and he understood that Mr. Waterhouse was now 
going in for cables. Mr. C. S. Northcote proposed the toast of The 
Technical Press," in a few characteristic sentences. Mr. A. Lester 
Taylor proposed “ The Company,” and speaking as electrical adviser 
to two of the largest fire insurance companies, stated that conduit 
wiring with suitable accessories was the best and safest that it was 
practicable to adopt. The simplicity of the open-seam system, and 
the great advantages of the socket joint, with his actual experience 
of its security, strongly impressed him in its favour, and it had 
been standardised by the Engineering Standards Committee. Mr. 
L. M. Waterhouse, M.I.E.E., responded. 


BUSINESS NOTES. 


Consular Notes.—BnaziL.—In a recent report on the 
trade of Brazil, the Austro-Hungarian Consul at Rio de Janeiro 
Btates that there has been a wonderful extension in the electro- 
technical world in Brazil during recent years, owing, to a great 
extent, to the wealth of water powers available for electrical pur- 
poses in the country. In the Federal Capital, in consequence 
of a treaty between the municipality and Engineer Reid, the Rio 
de Janeiro Tramway Lighting and Power Co., an Americo-Canadian 
Co., possess a monopoly for the supply of electric power for public 


purposes and for electric lighting, and have obtained possession of 


the tramway system and the funicular railway on the Corcovado. 
Moreover, the compsny named have secured the telephone system 
of the town. The chief power station is situated at a distance of 
12 miles from the town Pirahy, on the waterfalls of the Pirahy 
River (a tributory of the Parahyte) in the district of Santa 
Roza. This station produces 25,000 н.р. А line 22 km. long 
connects the power station with the Central Railway, whilst a 
small gauge line 4 km. long connects the power station with 
the falls. These works will be shortly completed and power 
carried to Rio de Janeiro, when electric traction will be installed 
on the tramway system. The extension of the lines and the 
preseot bad condition of the system will add greatly to the 
difficulties, and it will be some considerable time before the 
whole work is completed. The Compania Ferro Carril do 
Jardin Botanico possesses its own electrical works for traction 
purposes on the railway, as docs also the tramway company of 
Nitheroy, on the other shore of the bay; the works for the latter 
were executed by the firm of Guinle & Co. As regards other large 
electrical undertakings, the Bahia Tram, Light and Power Co., a 
sister company to the Rio de Janeiro Tram, Light and Power Co., 
may be mentioned. This company is engaged in the construction 
and exploitation of tramways and the supply of gas, electric light 
and electric power in Bahia and district by the aid of Americo- 
Canadian capital. For this purpore the company has taken over 
the Carris Electric Tramway. This tramway serves the port and 
the business quarter of Bahia and the suburb Itagipe, and has 
a length of 15 km. The company holds a concession until 
1973, and has the monopoly fer the construction of tramways 
within 500 metres on both sides of its line. It has also bought 
up the Cie. d’Eclairage de Bahia, a Belgian company with 
a concession up to the year 1950 for the production and sale of gas 
and electric power. In consequence of the anticipated necessary 
extension of the electric plant, fhe company has contracted with 
Messrs. Dick, Kerr & Co., Ltd., for the construction of a large 
electric power station, and in connection therewith has secured 
the rights to the valuable falle of tbe River Jequirica, about 45 
miles from the town, with a drop of 54 metres, and giving some 
10,000 H.P., as well as to the Falls of Santarem, 20 miles south of 
Bahia on the sea coast. Another greater water-power, tbat of the 
Falls of Tymbora on the River Paragnassu (30,000 Kw.) has been 
purchased by the firm Guinle & Co., which also possesses a tramway 
in Bahia, and is the competitor of the above-named company. 
Numerous other undertakings bave also been inaugurated in the 
other towns of Brazil. The delivery of materials and machinery is . 
&lmost entirely in the hands of the North American firms, but 
German and British houses also compete, and as will be well under- 
stood, there is a great opening for trade in these lines. There can 
be no doubt that with the opening up of the interior, which is 
rapidly taking place, much greater development will be made, and 
electrical firms should keep a keen watch on the market. 


Ferro-Concrete.—We understand that the Mouchel 
system of ferro-concrete is being largely employed for the founda- 
tions of enginecring structures in all parts of the country, among 
recent contracts being foundations for the Bristol Corporation 
electricity station at Avonmouth. 


International Boiler-Tabe Combination.—A Reuter 
telegram from Paris states that an international arrangement 
between boiler-tube manufacturers has been signed. Among the 
parties to the agreement are the British, German, Belgian and 
American manufacturers. The French manufacturers have not yet 
sighed the йртввшепё. 
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A Good Example.—Tue Brush ELECTRICAL ENGI- 
NEERING Co.’s employés have contributed £250 to the funds of the 
Loughborough General Hospital.| 2 | 


Capital Reduction.— TRIUMPH STOKER, LID.— The 
capital of this company has been reduced from £6,000%to £3,000, 
in 10s. shares. 


Trade Statistics of British India, 1906-7.— The 
following statistics showing the importation of electrical and other 
materials into India during the year ended March 31st, 1907, are 
taken from the official trade statistics recently issued, the figures 
for 1905-6 being added for the purpose of comparison :— 


1905-6. 1906-7. 
Increase or 
decrease. 
Rupees. Rupees. Rupees. 
Lampware :— | 
From United Kingdom...  7.81.171 8.94.386 T 1.13.215 
, Germany .. . . — 3.04.086 5.992.012 +2.17.926 
„ Austria-Hungary ... 477.727 5.82.84? +1.05.115 
„ Other countries 1.89.189  . 3.56.798 + 1.67.609 
Total  ... 17.52.173 23.56.038 + 6.03.865 
Copper :— 
From United Kingdom... 98.48.973 88.93.417 ~ 9.55.536 
» Germany .. 29.00.678 36.50.031 +414.49.353 
» Belgium .. 429.097 4.59.580 + 30.483 
„ Austria-Hungary ... 2.62.386 1.€4.100 — 98.286 
» United States 1.09.06) 14.675 — 94.390 
„ Other countries 14.97.246 7.49.7414 — 7.47. 505 
Total 1.43.47.425 1.39.3 1.544 — 4.15.881 
Electrical Machinery :— 
From United Kingdom... 21.47.657 23.13.974 +1.66.317 
„ Germany 56.681 93.242 + 386.561 
„ Belgium 51.243 90.140 + 38.897 
, France 5 870 21.277 +15,407 
„ Italy sl 2.329 42.705 + 40.376 
» United States 1.11.72t 1.31.000 + 19.279 
» Other countries 2.799 11.749 + 8.950 
Total 23.78.300 27.04.087 +2 25 787 
Mining Machinery :— 
From United Kingdom... 7.340.760 5.94.973 —1.35.787 
„ Germany .. i — 2.130 + 2.130 
» Belgium 4.585 4.670 + 85 
„ United States 5.790 19.370 + 13.580 
» Other countries 4.754 — — 4.754 
Total 7.45.889 6.21.143 — 1.24.746 
Steam Engines and Parts : Locomotives other than Railway :— 
From United Kingdom... 1.94.579 5.65.301 + 3.70.7229 
„ Germany 19.722 93.489 + 73.767 
„ Other countries 2.325 11.615 + 9.290 
Total 2.16.626 6.70.405 + 4.53.779 
Other Sorts of Steam Engines :— 
From United Kingdom ... 92.55.880 1.20.77.042 + 28.21.162 
» Germany .. 156.022 17.266 —1.38.756 
„ Belgium 71.960 1.831.226 + 59.266 
„ United States 2.04.883 1.23.402 — 81.481 
» Other countries 1.28.851 94.073 — 384778 
Total  ... .. 98.17.596 1.24.43.009 4 26.25.413 
Rails :— . 
From United Kingdom... 23.22.7€7 83.49.538 +60.26.771 
» Belgium ..  1.87.690 4.18.216 + 2.30.5926 
» Other countries 1.242 3.422 + 2.180 
Total 25.11.699 87.71.176 +62.59.477 
Electrical Instruments, Apparatus, Сс. :— 
From United Kingdom... 27.47.673 44.49.170 +17.01.497 
„ Germany 1.19.235 4.20.889 + 3.01.654 
„ Belgium .. 1.16.246 2. 54.007 + 1.37.761 
„ France 14.183 1.384 — 12.799 
„ Italy bis T 5.972 23.197 + 17.225 
» Austria-Hungary ... 14.782 4.994  — 9.848 
» United States 65.749 4.16.735 + 3.50.986 
» Other countries 2.179 7.561 + 5.382 
Total .. 30.86.019 55.77.877 7 24.91.858 
Materials for Construction of Telegraphs :— 
From United Kingdon ... 365 1.47.197 + 1.46.832 
„ Other countries — 1.278 + 1.278 
Total .. ... 365 148475 + 148.110 


, In addition to the above, the following statement [shows the 
imports of Government stores, admitted free ofjduty :— 


Copper :— 
From United Kingdom... 12.99.997 22.37.068 + 937.071 
» Germany .. ae — 7—9 2.56.455 4- 2.56.455 
„ Australia 16.20.918 18.84.230 +263812 
„ Other countries 14.344 1.14. 148 + 99.804 
Total . eee 29.35.259 44.91.9013 -+15.56.642 
Rails :— 
From United Kingdom ... 1.34.21.206 77.28.740 — 56.92 466 
„ United States 2.23.751 — — 2.23.51 
„ Other countries 25.537 6.587 — 18.950 
Total . . 1. 36.70.4494 77.35.327 — 59.35.167 
Matcrials for Construction of Telegraphs :— 
From United Kingdom... 13.67.820 27.86.870 — 4-14.19.050 
„ Other countries 1.525 4.216 +3 2.690 
Total. . . 13.69.345 27.91.085 +14.21.740 
Instruments and Appliances (includes electrical) :— 
From United Kingdom... 17.25.974 13,99.459 — 3.26.515 
„ Other countries 12.709 15.353 + 2.644 
Total 17.38.683 14.14.812 — 3.23.871 
Machinery and Millwork :— 
From United Kingdom... 29.42.196 32.94.779 + 3.52.583 
„ Other countries 30.648 14.729 — 15,919 
Total 29.72.844 33.09.508 + 3.36.66 4 


New Zealand. — Тһе New Zealand Customs authorities 
bave given a decision to the effect that the duty to be imposed on 
electric motors of British manufacture is 10 per cent. ad valorem ; 
those of foreign construction are at present dutiable at the same 
rate, but after March 31st, 1908, at 16 per cent. ad valorem. 


Calendars and  Catalogues.—Once again we are 
indebted to Messrs. SremEns BROS. & Co., LTD., and Sremens 
Bros. Dynamo Works for a very acceptable pocket diary for the 
New Year. In addition to the daily diary spaces there is ample 
provision at the end for note-making. The insurance coupon is not 
likely to be overlooked by the recipient, and the 7 ges of informa- 
tion concerning wire gauges, tables of conductors, weights and 
measures, &c., are handy for reference. 

THE ELECTRICAL CONSTRUCTION Co., Ltp., Wolverhampton, bave 
sent us two celluloid pen-holders, with which we shall write better 
during at any rate part of 1908, and in their very neat and handy, 
pocket case we shall be able to take note of every brilliant thought 
for the electrical trade that strikes us. 

Messrs. VENNER & Co., of Westminster, have favoured us with 
one of the nicest things in the way of desk calendars. It is of very 
pleasing design in art metal work, bearing the words, East, West, 
Hame's Best," with two interesting little old-time figures, looking 
through an open casement toward a golden sunset sky whereon is 
written the fact that Venners are vendors of meters and time 
switches. 

Messrs, Малтнев Beros., electric light and power engineers, &c., 
36, Farringdon Street, E.C.—4A hanging calendar for 1908 has been 
received from this firm with monthly sheets, on each of which 
appears a complete calendar for the year. 

Mrssns. Mavon & CoursoN, LTD., Glasgow.—Leaflet showing 
electrical haulage gears, with inquiry form ; and Pick-Quick ooal- 
cutter card for December, with instructions for turning the machine. 

BrusH ELECTRICAL ENGINEERING Co., LTD., Loughborough.— 
A very neat little waistcoat pocket diary and note book, bound in 
morocco leather, with £1,000 accident coupon and back-loop pencil. 

Messrs. BacsHawE & Co., Lrp., Dunstable Works, Dunstable. 
—Leafleta relating to elevating and conveying machinery of various 
types. ý 

меа GEirPEL & Lance, Vulcan Works, St. Thomas Street, 
S.E.—Waistcoat pocket diary, with £1,000 insurance policy, pencil, 
and engineering tables selected by Mr. Geipel. 

Messrs. ANDREW & SUTER, 23, Goswell Road, E.C.—Part I of 
their jelectrical {measuring instruments catalogue, dealing with 
ampere and voltmeters, portable sets, &c., of various patterns, 
made by Messrs. Keiser & Schmidt, of Berlin, for whom they are 
the sole selling agents. 

A very neat vest pocket diary and engagement book for the new 
year has been received from Messrs. Јонквом & PHILLIPS, LTD. 
It is in the same pleasing style as last year — dark green cover, 
with gilt lettering and edging. Any member of the electrical 
trade can obtain a copy by applying to the firm. 

Тнв Lanoepon-Davies Мотов Co., Lro., Southwark Works, 
Deverell Street, London, 8.E.—New catalogue, comprising a 
number of illustrated sheets of some of their new types of electric 
motors, single, two and three-phase a.c., small domestic p.c. motors, 
friction clutch motors, horse-power meters for a.c. motors, spur 
reduction gear, no-volt and overload release starting apparatus 
and electric fans. A separate publication illustrates by half-tones 
a number of applications of the motors in driving different classes 
of machinery. | | 
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Messrs. DRAKE & Goran, Lro., 66, Victoria Street, West - 


minster, 8.W.—A very fine catalogue of 280 odd pages, with thumb 
index to the various sections. We have also received a separately 
bound copy (stiff paper cover in grey) of each of these sections, and 
if we enumerate these and their titles the reader will obtain an 
idea of the very wide ground covered by the firm :— Section A~— 
boilers, steam, gas and oil engines, producer gas plant, turbines and 
engine room stores; Section B—shafting, pulleys, belting, &c. ; 
Section C—dynamos and motors, switchboards, switchgear, measur- 
ing instrumeots and accessories; Section D—storage batteries and 
accessories; Section E—wires, cables and accessories for lighting and 
power transmission, telephone, bell and other work, also lightning 
conductors ; Section F—incandescent and arc lamps, carbon, tanta- 
lum and Nernst lamps, switches, wall plugs, fittings, casing, con- 
duits and accessories; Section G—electric bells, telephones, 
speaking tubes, electric hcating appliances, electric fans; Section H 
—motor-driven appliances (pumps, fire appliances, circular saws, 
dairy machinery, chaff cutters, and so on), also the firm’s latest 
department—motor-cars. The work must have taken a great deal 
of compiling, and to many a firm it must be of considerable service 
and value. In addition to descriptive matter concerning and prices 
of the manufactures themselves, there are general articles of 
interest concerning them and their purposes, as well as a number of 
line diagrams and some half-tone views of plants installed by the 
aa. | 

Мевввв. VERITYS, LTD., London, Manchester, &c.—Several new 
publications have just been issued. No. 561 is a catalogue of about 
60 pages, illustrating, describing briefly, and pricing a variety of 
electrical accessories, such as fuse and distribution bzards, branch 
switches, “ Diamond Н” switches, De Luxe" ceiling roses, flush 
switch panels, cut-outs, wall plugs and so forth.  Leaflet No. 569 
gives prices and particulars up-to-date of carbons for open, enclosed 
and flame lamps, and No. 575 contains illustrated information con- 
cerning, and prices of, the Astonlite" tubular system for lighting 
shop windows, show cases and the like. 

HART ACCUMULATOR Co., Lro., Marshgate Lane, Stratford, E.— 
Once again we are favoured by this company with a desk blotting 
pad with top pocket. With this we shall ba constantly reminded 
forsome time to come of the 500,000 cells in use, and of non- 
corrosive terminals. 


Book Notices.—Hazell’s Annual for 1908 has been 
issued by Messrs. HAZELL, Watson & Viney, Lro., of 52, Long 
Acre, W.C. 3s. 6d. net.—The contents have been revised up to 
December 2nd, 1907, and a strong feature of the book is its com- 
plete index. Hazcil's has for s) many years been a useful reference 
companion for the study and the office, that it may be sure of 
having а good reception now that it bas reached its twenty-third 
edition. We have ourselves frequently found it of service in huat- 
ing up references. As it claims to be so it is, a cyclopedic record 
of men and affairs, which during 1908 will be found indispensable 
by many mea and women. | 

„Annuaire pour l'An 1908 publié par le Bureau des Longitudes.” 
Paris: Gautbier-Villars. Price 1 fr. 50 c. 

“ English Prices with French Equivalents.” By H. P. McCartney. 
London: E. & F. N. Spon, Ltd. 1907. Price 1& net. 

“The Slide Rule" By R. а. Blaine. London: E. & F. N. 
Spou, Ltd. 1907. Price 2s. 6d. 

“ Electric Railways Theoretically and Practically Treated.” Ву 
S. W. Ashe. Vol. Il. London: A. Constable & Co., Ltd. 1907. 
Price 108. 6d. net. 


Bankruptcy Proceedings.—C. W. STAFFORD, elec- 
trical engineer, Ocker Hill, Tipton.— A first and final dividend of 
4s. 4d. in tlie E was payable December 24th. Official Receiver's 
offices, 199, Wolvetbampton Street, Dudley. 

ANDEEW Matson, electrical engineer, Stockton-on-Tees.—A first 
and final dividend of 1s. 544. is payable December 28th. Official 
Receiver'a office, 8, Albert Road, Middlesbrough. 


Liquidation.—UxrrE»b States POWER SYNDICATE, LTD. 


—This company is winding up voluntarily with Mr. T. E. Shuttle- . 


worth, Royal Insurance Buildings, Church Street, Sheffield, as 
liquidator. 


Christmas Holidays.— THE Union ELECTRIC Co.'s 
offices, works and stores are closed for the holidays until Monday, 
30th i :st. 


Trade Announcements.—Tue ELECTRIC & ORDNANCE 
ACCESSORIES Co., Lro., ask us to correct an error that crept into 
their advertisement of last week. Though Messrs. Baxter and 
Caunter are their London agents for the majority of their lines, 
this does not apply to motor business, this particular agency being 
held by the Sloan Electrical Co., Ltd., of 15, Fore Street Avenue, 
London, E.C. 

MEsshs. JOHNSON & PHILLIPS, LTD., ask us to announce that 
the agreement with Messrs. Welding & Co., of 64, Stanley Street, 
Liverpool, and 283, Deansgate, Manchester, to represent them in 
the Counties of Lancashire and Cheshire, has been terminated. All 
inquiries and orders should be sent to the firm direct at Victoria 
Works, Charlton. 

From January Ist the head office of Messrs. Morais-HawkIxs, 
Lro., wi'l be at their works at Dagenham, Essex. 

Messrs. Rumney & Rumney have removed to more convenien 
premises at 125, Bt'and, W.C. AN 

THE WELLMAN-SEAVER-MorGan Co., Ltp., announce that they 
have decided to bring the name of their managing director iato the 
title of the company, which will in future be called “ Messrs. 
Wellmin, Seaver & Head, Ltd." The name of Morgan (after Mr. 


T. R. Morgan, who died two years ago) has, they find, led to their 
being confused with other concerns of tbat name with which they 
have no connection. The firm have recently formed a special 
furnace department and also an electrical department for dealing 
with their special controllers and brakes. 

THE ELECTRIC AND GENERAL ВтовЕв Oo., Commercial Chambers, 
104, Albion Street, Leeds, inform us that they have been appointed 
sole selling agents for the County of Yorkshire, to Messrs. The 
Union Electric Co., Ltd., of London, for their welkknown 
“ Excello" flame arc lamps, and other arc lamps, motors, dynamoe, 
switchgear, instruments, &c. | 

THE Авмоврост MANUFACTURING Co., LTD., inform us that they 
have recently purchased the patent obtained by Mr. H.C. Pearson, 
of Manchester, for his grip conduit fitting, wbich provides for elec- 
trical continuity, and will shortly place this device upon the 
market. Mr. F. Smart, who was for many years connected with 
the General Electric Co.'s Newcastle branch as assistant manager, 
has been appointed manager of the Armorduct Company's New- 
castle branch. 


Venice Exhibition.—Some time ago, at the Venice 
Exhibition, the selection of Ediswan apparatus and lamps received 
the Royal commendation. The exhibiting firm, Messrs. RossETTO 
AND ROMANIN, have since received a Gold Medal and Diploma 
for their stand of '' Ediswan material." | 


Entertainments, &c.—On 19th inst. the Paisley Tram- 
waymen's Christmas Social was held in the Hall at Elderslie, which 
was seasonably decorated for the occasion, and an enjoyable pro- 
gramme was carried out. А sketch entitled “ Тһе £500 Prize," by 
members of the tramway staff was much applauded. The distri- 
bution of prizes for the various competitions which have been held 
during the past two months took place; the prizes numbered over 
50. In the course of the evening Mr. Fred Coutts, general manager, 
presented Mr. Matthew Sillars with a handsome lounge chair as an 
acknowledgment from the employés of his services in connection 
with the Men's Social Club. 

The members of the drawing-office staff of Messrs Thos. Parker, 
Ltd., have held their annual dinner at the Vine Hotel, Wolver- 
hampton, a very successful evening being subsequently devoted 
to music. 

Dr. Martin Berry's (Bloxwich) Concert Party gave a concert at 
the Walsall Corporation Hall, on behalf of the Tramway Employés’ 


'Social Club, on Friday evening last, a capital programme of vocal 


and instrumental music being submitted. 


LIGHTING and POWER NOTES. 


Beckenham.— A L. G. B. inquiry has been held into the 
application of the U.D.C. for sanction to borrow £16,000 for the 
purpose of extending the electrical lighting works and laying down 
additional machinery. There was no opposition. 


Bury.— It has been decided by the Т.С. to erect new 
electricity works at Chamber Hall for supplying electricity on the 
H.T. alternating system. The initial capital expenditure is estimated 
at £70,000, exclusive of land. and coaling facilities, and a further 
£15,000, it is estimated, will be required for plant to supply 
alternating current to large consumers. 


Canada, — The Toronto Board of Control has 


rejected the offer from the Toronto Electric Light Co. 
to lease or purchase the company’s undertaking, prefer- 
ring the Hydro-Electric Power Commission's offer. А power- 


gas company, in a letter to the Mayor of Toronto, affirms 
that 22 local manufacturers saved $4123 per нь. per annum 
by substituting gas eng.nés for electric motors, the average 
cost of the gas power being $1827 per н.р. actually used The 
Power Commission's estimate for power is $17:85 per H. p., but the 
city would have to expend 24 million dols. on a distribution plant, 
and the power gas company urge that on these figures it would be 
better to develop the manufacture of producer gas than extend the 
use of electricity. . l 


Haslingden.—Following the recommendation of the 
Electricity Committee, the T.C. on D:cember 19th decided to tike 
over aad run the existing steam trams from the end of the year to 
April Ist; on April lst to commence the work of converting the 
system to electricity; to generate its own electricity; and to 
appoint Messrs. Handcock & Dykes, whom it had consulted 
before arriving at these decisions, as consulting engineers to the 
Corporation. The decision to generate its own electricity has led 
to a good deal of criticism, and replying to this. Alderman Barlow, 
chairman of the Electricity Committee, pointe1 out that although 
it had negotiated with the Lancashire Electric Power Co. since 
1902, it was not until July this year that it was told that this 
company could not supply. The Committee had come to the con- 
ciusion that if it did not generate its own electricity it would have 
to pay much more for it. Accrington’s Act of Parliament forbade it 
selling Haslingden any electricitv : Rawtenstall could supply, but 
its price was far above what Haslingden could make its own 
electricity for. 

(Continued on page 1059.) 
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THE SERIES LUMINOUS-ARC RECTIFIER SYSTEM. - 


By H. LANSDELL HOWARD. 


THE remarkable success and rapid development of the series 
luminous-arc rectifier system in the United States bas been 
the cause of much comment among electrical engineers of 
that country. Two and a half years 
ago а purely experimental installation 
was attempted; to-day 65 cities or 
towns employ the system almost 
entirely, while 18,000 lamps are in 
use. In every case in which it has 
superseded any of the older methods 
of arc lighting a very satisfactory 
saving has been effected in cost of 
operation and maintenance, and 
balance-sheets show a substantial profit; 
doubtless, therefore, the following de- 
tails will be found of great interest to 
European readers. 

Now that high-tension overhead trans- 
mission is becoming more and more 
popular in England, the advantages of a 
system in which it is possible to use 
direct current at a pressure of 4,500 
volts in the case of the 50-light rectifier 
gets, and 6,600 volts with the 75-light 
sets, with lamps working in series, will 
be keenly appreciated by all who are 
interested in electric lighting—partly, perhaps, since it is 
the means of reducing the amount of copper necessary for 
installation to a minimum and very greatly reducing resist- 


purposes, a reactance and a mercury rectifier tube, with some 
appliance for keeping it cool when in operation, such as a 
motor-driven blower, or in sets of the latest design, a tank 


prts i 
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Fic. 1.— SWITCHBOARD WITH МЕвсовү Rectifiers FITTED. 


filled with oil, which is cooled by pipes through which water 
is kept circulating, and in which the rectifier tube is immersed. 
All air is exbausted from the tube, the shape of which may be. 


A 
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seen from the sketch* in the wiring. 
diagram (fig. 4, p. 1056); 4 is a con- 
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Fic. 2.—REAR ОР SWITCHBOARD, SHOWING AIB-BLAST APPARATUS. 


ance losses. To take the place of the synchronous motor and 


Brush arc dynamo, which for several years have been the usual 


machines nsed to work the series direct-current aro lighting 
system, there is used a set consisting of а constant-current 
transformer, g small exciting transformer for starting 


densing chamber, в and c are the anodes 
or positive electrodes, D the cathode or 
negative: electrode, and E and r the 
electrodes used for starting the arc. 

E and F are connected to a small 
starting transformer, the primary of 
which is connected to the low potential 
'buses used for operating the blower 
motor, the branches E, F and р forming 
a small. rectifier working on short- 
circuit. The lower tubes E, F and D. 
contain. enough mercury to overflow 
from one tube to another, and so make the 
necessary initial contact to start an arc 

when the rectifier tube is slightly shaken. 

The arc between the two starting elec- 
trodes E and F and the negative elec- 

trode D ionises. the mercury vapour, 
and on applying voltage to в and 
., an are to D through vapour is at 

once established. When the current at B is ab its highest 
positive value, it is at its lowest negative value at C, B and c. 
being connected to the two opposite ends of the, secondary of 


ML Exuornical Revrew, December 19th, page 994, 
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the current transformer. The arc being established between 
Band D in the half-cycle during which B is positive, the 
current flows from B to D, and from D to the load. When 
the current at в is about to change from low positive to low 
negative value, the arc between B and D tends to reverse its 
polarity, but encounters great resistance to its flow in the 
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Fic. 3.— Diacramw OF Lamp CONNECTIONS. 


reversed direction, on account of the fact that while the iron- 
mercury rectifier is a good conductor of current flowing in 
one direction, it offers great resistance to the reversed flow 
when the polarity is changed. | 

C being now positive, the current finds an easier path and 
swings over from в to с, establishing itself between с and р, 
thus keeping D negative and the current flowing from D 
always unidirectional. Even at very high frequencies thc 
arc would go out when the alternating current wave was at 
zero value, owing to the negative cathode losing its excita- 
tion, but, on account of the reaetance discharging, enough 
voltage is Supplied to maintain the are; and at the same 
time to smooth out the pulsations of the rectified current. 
With the mercury arc rectifier and suitable reactances it із 
possible to produce a direct current with pulsations of 
exceedingly small amplitude, tmaller, in fact, than those of 
а current collected from the commutator of a direct-current 
generator; this fact makes the use of current rectified 
by this system very successful for telephone operation, and 
it has superseded direct-enrrent machines in, for instance, 
the towns of Hackensack, N. V.; Perth Amboy, N. V.; 
and Ypeilante, Michigan, and in abont 200 other stations. 
The tap on the primary of the constant-current transformer 
is used when the load happens to be lower, and decreases 
the exciting current, thus bringing up the power factor and 
efficiency. 

Poughkeepsie Installation.—In the town of Poughkeepsie, 
New York State, America, the mercury arc rectifier bas been 
used for about two years, this place being one of the 
first to be equipped with the gystem, and everything has been 
running satisfactorily from the beginning, not one breakdown, 
necessitating the use of an extra set which was installed for 
emergencies, having occurred. 

The Equipment of Poughkeepsie — Slation.—T wo-phase 
alternating current at a voltage of 2,800 and frequency of 
60 cycles is supplied by one 1,000-kw. Curtis vertical type 
turbo-generator, made by the General Electric Co.; of 
America, and two 400-Kw. alternators made by the same 
firm, one direct-coupled and one belt-driven by two hori- 
zontal Corliss type engines. i 

The exciter plant consists of one 125-volt, 40-Kw. 
generator driven by a two-phase induction motor. The 
alternators areall ran in parallel, and the current generated 
is supplied partly to transformers which step up to 13,600 


volis, supplying current to the opposite side of the Hudson 
River by means of submerged cables, partly to transformers 
which step down the voltage from 2,800 volts to 440 volts 
for conversion to direct current for use on the street railway 
system by means of one 300-KW. and one 200-Kw. rotary 
converter, the rest being used for the motor load, incan- 
descent lighting and rectifiers. | 

To facilitate any changes or repaira being made in the 
daytime, the bus-bars of the rectifier panels are connected 
through an oil switch to the main 2,900-volt bars. 

There are seven mercury rectifier sets ; six supply six cir- 
cuits with direct current, the seventh set being transferable 


To low rolta ge supply 
for starting 


Kectaficr Tube 


Fic. 4.— CONNECTIONS OF RECTIFIER AND Lamp Circuir. 


to any circuit, by means of transfer ‘buses and plag switches, 


in case of accident or breakdown to the transformers or 


reactance of that circuit. In case of a rectifier tube 
becoming destroyed, either on account of accident or age, 
а new tube can be connected in place of the damaged one 
in a few minntes. 


Fies. 5 AND 6.—VriRWS ОЕ MAGNETITE LAMP. 


The method of keeping the tubes cool when under load is, 
in this station, by air supplied by a motor-driven blower to.8 
main pipe, which runs along the back of the switchboard, 
having smaller pipes leading out of it to holes drilled directly 
behind the tubes. This gives & good blast of cool air 
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upon the glass bulbs, and, though not so efficient as the 
newer method of oil cooling, works satisfactorily. A glance 
at the views of the front and back of the switchboard, 
figs. 1 and 2, will show the positions of the ventilating holes 
relative to the tubes, and the piping. 

The light is supplied by magnetite lamps made by the 
General Electric Co., of America, and on each of the six 
circuits there are respectively 54, 54, 56, 48, 56 and 56 
lamps—324 in all—illuminating streets over a total of 54 
miles, the average total load taken by the six rectifiers being 
about 110 kw. Each lamp takes 4 amperes at a pressure of 
about 80 volts. The average life of rectificr tubes is about 
1,000 hours, while the record in this particular station is as 
much as 1,200. Tubes under test at the makers’ works have 
been still in good condition after having been ran continuously 
for over 2,000 hours. 

The outside feeder cables, well insulated, are carried on 
poles, the lamps being about 25 ft. above the street. А 
diagram of the internal connections of the magnetite 
lamp is given in fig. 3. 

On starting the lamp the current first goes through the 


device above the positive electrode helps to keep the arc 
steady and in correct relative position with regard to the 
negative electrode. An automatic cut-out is also contained 
in the lamp, preventing injury in case of complete consump- 
tion or breakage of the electrodes. Near the arc a small 
reflector, designed to throw light at an angle of about 10? 
below the horizontal, is fitted, and to obtain evenness of 
light distribution in the vicinity of the lamp the lower part 
of the globe is sand-blasted. 

The positive electrodes are composed of magnetic iron oxide, 
titanium oxide, and chromium oxide, the negative electrodes 
being generally made of copper. At Poughkeepsie the 
average life of negative electrodes has been found to be about 
200 hours, while the positive electrodes have not been replaced 
since first installed. 

A good white light is given, and the distance at which 
print can be read is about 25 per cent. greater than with the 
ordinary carbon arc lamp. Luminometer readings show that 
the intensity of illumination at 309 ft. given by the 
magnetite lamp taking 310 watts is the same as that given 
at 275 ft. by the direct-current enclosed series arc lamp 
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WESTINGHOUSE Gas-ELECTRIC GENERATING PLANT, BANFIELD Power House, B.A., От. SourHERN Rarnwav (see p. 1058). 


starting magnet and the carbon contacts of the series and 
shunt magnets. The starting magnet being energised lifts 
the negative electrode till it touches the positive; the cur- 
rent will then go through the positive and negative elec- 
trodes and through the series magnet coil. The series magnet 
is then lifted and breaks contact with the shunt magnet, and 
thus cuts the starting magnet from the series circuit. It 
will be seen that it is then on the shunt circuit in series with 
the shunt magnet coil and starting resistance, consequently 
it becomes greatly demagnetised, the feeding magnets drop 
and with them the negative electrode, thus drawing the arc. 
A clutch automatically operates and holds the lower elec- 
trode at the correct distance from the upper. 

As the negative electrode is consumed, the voltage neces- 
sary to maintain the arc becomes higher and the shunt 
magnet will become sufficiently energised to make contact 
between the shunt and series magnet contacts. The start- 
ing magnet is again in the series circuit and lifts the lower 
(negative) electrode till it touches the upper (positive), so 
that the conditions are the same as at starting and the whole 
operation is repeated. Draught through a ventilating 


taking 480 watts, and at 247 ft. by the alternating-current 
enclosed series arc lamp taking 480 watts. 

General experience shows that the system is about 50 per 
cent. cheaper to run than the old open-are method of street 
lighting, and about 20 per cent. cheaper than the series 
alternating system. 

Low-voltage mercury arc rectifiers are much used and very 
well adapted for the purpose of charging cells, and are ex- 
ceedingly convenient for use with electric automobiles on 
account of the little attention necessary, and the extreme 
ease and economy with which they may be run. 

The comparatively small cost of installation, economy in 
energy consumption, cheapness of operation and high 
efficiency, together with the fact that resistance losses are 
almost negligible, and that such an extraordinarily small 
amount of copper is required in the transmission lines and 
fittings, should warrant a trial in one or other of those 
districts in England in which high-pressure transmission is 
being used, when engineers will be able to see and judge for 
themselves, the value of all the advantages of the system 
herein described. "UP Үз 
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ELECTRICALLY-EQUIPPED RAILWAY SHOPS 
IN THE ARGENTINE. 
(Concluded from page 1019.) 

THE BANFIELD PLANT OF THE B.A. GREAT SOUTHERN 


RAILWAY. 


These workshops—for the equipment of which algo the 
‘British Westinghouse Co. were contractors—are situated on 


VIEW OF THE Monp Gas PLANT, BANFIELD POWER PLANT. 


the maiu line of the Buenos Ayres and Great Southern Ruil- 
way, 12 kilometres from Buenos Ayres. 

The workshops are distributed over a e area, 
and, for this reason, the engineers recommended a central 
power station from which electrical energy could be dis- 
tributed to the various shops and stores departments, with 
light and power for 
the: company’s Dock 
Sud, and all the freight 
and passenger stations 
along the line for a 
distance of about 22 
kilometres. 

It was also decided 
to install Mond gas- 
producer plant, and 
Westinghouse vertical 
three-cylinder gas 
engines, direct coupled 
to Westinghouse 
three-phase. 50-cycle . 
generators. | 

The gas producer 
plant, which is .de- 
signed to supply gas 
continuously to 2,000- . 
I. H. P. of gas engines by | 
gasifying bituminous 
Black, is one of the 
most complete and 
compact of its kind. 

Coal. is. conveyed 
by rail to the plant, 
and elevated into a 
worm conveyor, which 
delivers it into 
25-cwt. coal bunkers, 
one of which is situated over each producer, and forms a 
storage of about six hours capacity. From the bunker the 
coal passes through chutes to four producers, each resting on 
a water lute—from which the ashes are drawn as found 
necessary, Without stopping the make of gas. Inside each 
producer is fixed a bell through which the coal passes, partly 


filling it and automatically keeping the level of the fuel in 
the producer at the same point. 

The gas passes successively through superheaters (where 
it heats up the air and steam used in the producers), 
washers, and coolers, to a 20-ft. diameter gasholder, and 
thence to two 25-in. diameter fans. The fans, by their 
centrifugal force, throw out any particulars of tar and 
dust, &c., being aided by the injection of a stream of cold 
water into the interior of the fans. To ensure absolutely 
clean gas, it is finally passed through two 8-ft. square saw- 
dust scrubbers, after which it is ready 
for use in the gas engines. 

Worthington pumps are provided for 
circulating the water round the towers; 
tanks are provided for each tower, and 
are periodically skimmed of the tar and 
dust which collects on the surface of the 
water. 

In the generating station itself are 
six Westinghouse vertical three-cylinder 
single-acting gas engines, each having 
a normal output of 250 н.р., directly 
connected to Westinghouse. three-phase 
50-cycle 440-volt alternators of 150 Kw. 
each. The switchboard is of the well- 
known Westinghouse standard type. . 
From this plant; power is distributed 
by overhead  tfansmirsion lines to 
the various workshops апа stores 
departments, offices, &c., at 440 volta 
for power and 110 volta. for lighting. 
Westinghouse three-phase type “С” 
induction-motors are used throughout 
the works. 

In the locomotive erecting, carriage, 
and wagon shops, groups of lathes, shap- 
ing tools, &c., are driven from counter- 
shafts, belted to motors ranging from 10 to 20 нр. 
Individual drive is practised for driving sawmill machinery, 
air compressors, fans, pumps, &c. The shops work eight 
hours per day, and consume about 4 500 Kw. during the 
daily run. 

A large part ok the energy generated i in che power station 


THE SwITCHBOARD, BANFIELD POWER PLANT. 


4 


is stepped up from 440 to 6,600 volts, and transmitted over 
the high-tension system by underground lead-covered, paper-. 
ineulated cables, laid in earthenware troughs and pitched i In, 
the cables being laid in duplicate throughout the system.’ 
The main cables are run direct to Kilometre 5 eub-station, а’ 
point about Lalf way between Plaza Constitution and the’ 


H 
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power house. From this sub-station two branches are 
taken off, one to Plaza Constitution terminal station, and 
the other to Dock Sud, both of which are protected by high- 
tension fused switches. In this sub-station step-down 
transformers are also installed for the lighting of Kilometre 5 
Clearing Yard. "These work day and night and consume a 
considerable amount of energy. From this point, along the 
main line of the railway to Plaza Constitution, branches are 
taken off for the various freight and passenger stations along 
the line, each of which is protected by high-tension fused 
switches. 

In the Dock Sud sub-station there are installed two 
400-Kw., 50-period Westinghouse rotary converters. which 
supply direct-current at 550 volts for cranes, capstans, grain 
elevators, &c., along the dock. Опе of the rotary converters 
is sufficient for the present demand, the other being held in 
reserve. 

Two step-down transformers are installed for the lighting 
of the dock, grain elevators, stores, offices, &c. 

The low-tension cables, both for light and power are lead- 
covered, paper-insulated, and laid on the same system as the 
high-tension cables, but carried in wooden troughs suspended 
from the wooden piles of the wharf. 

There is now under construction an overhead high-tension 
line, from the power station to Burzaco, a distance of about 
10 kilometres. This line will also supply light and power 
to the intermediate stations along the line. 

The plant was put into service on March 14th, 1904, and 
during the first six months there were three stoppages, the 
whole amounting to nine minutes, the delays being principally 
caused by accumulation of water in the gas mains, but during 
a period of two years the different departments have suffered 
no delays through want of energy. 

The number of men at present employed with five engines 
running is 23. 

The engine-room staff is not more than would be required 
for a steam-driven plant; but, on the other hand, the gas 
plant necessitates nearly twice as many men as a steam plant 
of the same capacity, but it must be taken into consideration 
that a plant 50 per cent. larger could be operated by the 
same staff. 

The average coal consumption during the past six months, 
including day and night working, plus all losscs from the 
time it leaves the ship, amounts to 3:1 lb. per KW., but as 
low as 2°10 lb. per kW. is constantly reached with the day- 
load. 

The following is the working cost per unit obtained for a 
period of віх months :— 


Day. | Night. ed veraqe. 
Fuel ... Y bes 0:257 4d. 0:4356d. 0:3762d. 
Oil. waste, and stores 0 0495d. 0:0u90d. 0:0643d. 
Repairs ite 0°0594d. — о 05944. 
Wages 0:2376d. 0`48514. 031654. 
Total 0°6309d. 1:0197d. 0 8464d. 


LIGHTING and POWER NOTES. 


(Concluded from page 1054.) 
Cardiff.—The Finance Committee of the Т.С. has 


sanctioned the expenditure of £4,507, for extensions of plant, &c., 
to meet demands for energy for the Great Western Railway Co., 
and other consumers in the Dock District. 


Dover.—The L.G.B. has re-opened the question of the 
purchase of the electricity works by the T.C., on an application by 
the latter for a further loan The board intimates that, on the 
information before it, it considers that the advice on which the 
Corporation acted was entirely mistaken ; that an excessive price 
was paid; and it further asks for all do:umente in the case. The 
Corporation has pointed out that reasons for its present position 
are the increased fiaancial payments due to restricted period loans, 

and the low price charged for the supply. 


Glasgow.—4At a meeting of the Electricity Com- 
mittee of the Corporation, the engineer reported that, on account 
of the increasing demand for electrical energy in and around 
Pollokshaws and in the Dambreck district, it would be necessary to 
put down a sub-station for these districts, and it was decided that he 
should report on the matter. At a subsequent meeting the Committee 
agreed on the erection of a new sub-station central to the above 


areas, with the necessary transforming plant, and tbe laying of two 
high-tension mains from St. Andrew'a Cross generating station to 
the sub-station. The engineer also reported that it would be 
necessary to put down additional generating plant to meet the 
demand for electricity during the winter of 1908-9, and it was 
agreed to remit the matter to the Sub-Committee on Works for 
consideration and report. 


Heanor.—The Derbyshire and Nottinghamshire Electric 
Power Co. has written the Local Tradesmen's Association pointing 
out that the cost of introducing electricity into the area would 
amount to £5,000. It was contended by local speakers that a more 
probable figure was £28,000, and a Committee was formed to visit 
neighbouring towns and investivate. 


Ringswood.—With reference to the application of the 


Electrica] Supply Co. for an extension of time for carrying out the 


E. L. order, the U.D.C. has decided to inform the B. of T. that it is 


in the interests of the district to have an electrical supply, that 
the Council has no idea of providing such a supply itself, and that it 
hopes an extersion of time will be granted. 


London.—WeEsTMINSTER.—At the meeting of the City 
Council last Thursday, the Highways Committee stated that it had 
had under consideration the question of the public lighting of Oxford 
Street. There were 35 double and 12 single arc lamps. The total 
original cost of these lamps was £3,387, or £72 18. 3d. per lamp. 
The annual cost of maintenance was £1,675, ог £20 13s. Od. per 
lamp. The following tabulation shows the comparative costs of 
the St. Marylebone Borough Council lamps and the St. James’ and 
Pall Mall Electric Light Co.’s lamps in Westminster :— 


St. James’ 
Marylebone and Pall Mall 
Borough Council, Electric. 
Capital cost per standard £72 1 3 £45 0 0 
Or equals capital cost per lamp .41 6 1 — 
Cost of illuminant per arc per annum 20 13 5 17 0 0 
Average candle-power of single arc 
lamps € d S 1,600 1,018 
Cost per candle-power per annum 38. 1d. 4s. Od. 


The candle-power of the double arc lamps was more, but the 
exact figure could not be ascertained. The readings from the 
double lamp observations were not satisfactory by reason of inter- 
ference of the light rays from the two lamps. 

Stokes NzwiNGTON.—At the meeting of. the B.C. on December 
17th, the joint report of the Electric Lighting and Publie Health 
Committees on electric lighting and the dust destructor was carried. 
It may be remembered that the report was submitted to the Council 
on November 19th, and the debate was then adjourned. The report 
recommended an expenditure of £3,700 on the extension of the 
works, and the utilisation of the stenm from the dust destructor. 


Oystermouth. — The District Council, at a special 
meeting, has considered the advisability of applying for a 
provisional order for lighting the district by electricity at an esti- 
mated cost of £15,000. 


Southend-on-Sea.—The T.C. has decided to have an 
estimate prepared of the cost of extendiag the E.L. mains to a 
new estate being developed by Beadel, Wood & Co., 97, Gresham 
Street, London, E.C., on behalf of Colonel Burges, Thorpe Hall, 
Southchurch. 


 Warmley.—The Council is to apply to the B. of T. for 
an extension of time under the Warmley E.L. order, 1903, and for 
authority to transfer the lattsr to the Kingswood Electrical Supply 
Co. 


Wolverhampton.—The Midland Electric Power Cor- 
poration has decided to extend its mains to the Fallings Park Estate, 
Heath Town, where there are many workmen’s houses waiting to be 
connected. Energy will be supplied at 34d. per unit. 


Wrexham.—4A L. G. B. inquiry was held on December 
19th into the application of the T. C. for a loan of £575 for the pro- 
vision of a 60-K w. generating set. There was no opposition. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The tramway manager has submitted a report 
of the traffic superintendent urging that reduced services (from 
5 minutes' to 10 minutes’ interval) or tive outlying sections would 
be detrimental to the department. 


Halifax.—The report of Lieut.-Col. Druitt on the 
runaway accident on the Sowerby Bridge route on October 15th 
contains some instructive reading. From this it appears that the 


ill-fated car was fitted with ordinary control gear at one end and 


with a special control, combined with a run-back appliance at the 
driving end when hill climbing, the car being employed on a shuttle 
service. Unfortunately, the driver did not realise the presence of the 
run-back brake, and even had he done so, it appears somewhat doubt- 
ful whether, owing tothe presence of a loose connection in the con- 
troller, the electrical braking power would have been sufficient. The 
Inspector recommends the Corporation to equip its cara working on 
steep gradients with a form of slipper brake, which can be applied 
instantaneously, and adds various suggestions as to the working 
on the section in question. ка б 
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Huddersfield.—The depot at Great Northern Street is 
to be extended so that all the cars can be stored there; the open 
shed at the power station at Longroyd Bridge, now used for the 
storage of cars, ia to be utilised as a coal store. 

The track is to be doubled in Westgate, Trinity Street, Lock- 
wood Road, and 8t. John's Road, at an estimated cost of £12,000, 
for which the profit on the past year’s working will be taken, the 
balance being obtained from the renewals fund, which stands at 
£54,000. 

The price of energy to be used by the West Yorkshire Tram- 
ways Co. for the cars running within the borough has been fixed 
at 14d. per unit plus the cost of laying cables to Fartown Bar. 

Kimberley.—The P.C. has passed a resolution con- 
senting to the application of the Notts. and Derbyshire Tramways 
Co. for an extension of two years for carryiug out the tramway 
scheme. 


Kingswood.—The U.D.C. has decided to oppose the 
application of the tramways company for an extension of two years 
for the construction of the tramways in the district, in order to 
secure a locus standi. 


Leeds.—Considerable discussion has been aroused in 
Corporation circles by the criticisms of the technical Press on 
Leeds tramway finance and other local matters. The chairman of 
the Tramways Committee has pointed out that the Finance Com- 
mittee are responsible for the wholesale depletion of the tramway 
funds for rate-aiding purposes, and that other proposals regarding 
the combination of the Tramways and Electricity Committees are 
due to the Council. 


Liverpool.—Mr. C. W. Mallins, the manager of the 
Corporation Tramways, some time ago invented a new sanding 
apparatus, and 300 of the city's cars have now been equipped with 
it, with good results. Mr. Mallins has now added an arrange- 
ment for dealing with a car running backwards, and a practical 
demonstration of this contrivance will shortly be given. 


London.—L.C.C.—In an action brought against the 
Council by a Stamford Hill doctor, the latter was awarded £440 
damages and costs in respect of personal injuries and damages to a 
horse and brougham by one of the Council's cars. Two other 
actions of a similar character resulted in the Council being mulcted 
in £80 and costs, and £100 and costs respectively. 


Middlesex.—At the meeting of the County Council on 
December 19th, it was reported that a further section of the tram- 
way line from Willesden Green to Dudden Hill Lane would be 
opencd shortly. It is anticipated that the whole of the line from 
Edgware to Craven Park will be ready for public traffic in about 
one month. In connection with the construction of the line from 
Acton to Harlesden, the Great Western Railway's bridge at Acton 
station is to be widened and strengthen-d. The work, which is 
estimated to cost £4,050, is to be carrie” .t by the railway com- 
pany at the expense of the Count Council. Subject to the 
Metropolitan Electric Tramways, Ltd., agreeing to the cost 
being treated as part of the capital of the County Council 
on which the company have to pay interest, a contri- 
bution of £2,000 is to be given to Friern Barnet U.D.C. 
towards the cost of widening the Great Northern Railway 
bridge carrying the Friern Barnet Road over the railway. Com- 
plaint is made as to the slow progress in connection with the con- 
struction of the London and North-Western Railway Co.’s bridge 
at Willesden Junction. Messrs. Blackwell & Co. have the contract 
for the tramway, and the construction is being delayed owing to 
their not having yet given an order for the steel-work required for 
the bridge. 


Milngavie. - plebiscite of the ratepayers has favoured 
the extension of the Glasgow Corporation Tramways to the burgh. 


Perth.—The T.C. has deleted the tramway extension to 
Dovecotland from its provisional order, and the citizens in the 
quarter of the town affected are up in arms. It is pointed out that 
the extension would put the tramways on a better financial 
footing. 


TELEGRAPH and TELEPHONE NOTES. 


Brazil.—In a recent report on the trade of Brazil the 
Austro-Hungarian Consul at Rio de Janeiro states that the telegraph 
System of Brazil has rapidly developed during recent years, and 
there are at present 60,000 km. of land, sea, and river lines and 

ables. The Government telegraph lines have a length of 27,349 
km. with a total length of wire of more than 50,000 km., and 3,331 
elegraph stations. Special attention during the year 1906 was paid 
o the extension of the landline 2,100 km. long from Rio de Janeiro 
o Cuyaba (Matto Grosso) to the Acro district and San Antonio on 
he Maderia River and from there to the capital of the State of 
Amazonas. 
Brazilian system by the line of the English Amazonas Telegraph 
Co. and the river cable in the Amazona River to Belem de Para. 
By the above-mentioned extension a new, shorter and more con- 
venient direct line would be established between the North and the 
Federal Capital of Brazil, The Acro district has at present no 
telegtsplrie communication, whioh is 4150 true of San Antounin, 


This town (Manaos) is at present only united to the : 


for which town such a communication will become neces 
sary as a result of the construction of the Madeira-Marmore 
Railway. The Brazilian Telegraph authorities have now decided to 
construct the Cuyaba-San Antonio line with a branch to the districts 
of the Alto Acre, Alto Purusand Alto Juruss, and a commission, 
under the leadership of Major Rondon, has been sent out to lay 
this line as well as to make investigations with a view to the con- 
struction of a railway in the above-mentioned districts. As the 
line of the Brazilian Government has already touched the border 
of Paraguay in three places, endeavours are being made to establish 
direct communication between that country and Brazil. Of the 
foreign telegraph companies established in Brazil, may be 
mentioned the English company “ Amazonas Telegraph Co.,” which 
constructed a line between Manaos and Belem de Para, and received 
from the Government a yearly subvention of £17,125 for 10 years 
from 1895 ; and the Western Telegraph Co., also an English com- 
pany, which Jaid submarine cables along the Brazilian coast and to 
Europe. Telephone systems exist in Rio de Janeiro, and in the 
larger towns of Brazil. 'They are the property lof private com- 
panies, the one in Rio de Janeiro belonging to the light and power 
company. There is no doubt that in time, with the extension of 
business which is at present being witnessed, these systems will 
rapidly increase and extend. 


China.—The Chinese Administration announced that the 
route vid Helampo was again opened for traffic on the 14th inst. 


Cuba.—The Cuban Government has opened new tele- 
graph offices at La Sierra in Orienite, Agramonte and Jaguey Grande, 
in Motanzas; also at Ranchuelo in Santa Clara, and at Camp 
Florido and El Rericon, in Havana Province. 


Jamaica.—At theend of their financial year the Jamaica 
telegraph and telephone systems were represented by 64 telegraph 
stations and 7 telephone stations. During the year all the tele- 
graph stations had been overhauled. The revenue from telegraphs 
amounted to £6,614, and this represente a considerable increase on 
the estimates. £8,012 was spent in repairs to buildings and 
telegraph lines rendered necessary by the earthquake. 


Pacific Cable.— Agitation on the part of the Press in 
Australia has given rise to representations to the Pacific Cable 
Board to reduce Press rates between Australasia and Great Britain. 


"The Standard published a Reuter telegram, which stated that Sir 


Joseph Ward, the Premier of New Zealand, in the course of an 
interview said that he was in communication with the Pacific Cable 
Board, and that it was sought to reduce the rate from 1s. to 4d. 
per word. Mr. Reeves, the High Commissioner in ‘London, had 
suggested the use of wireless telegraphy in this connection. New 
Zealand,he stated, was willing to co-operate with the Common- 
wealth for this purposc. 


Telegraphic ашнаш and Repairs :— 
Cam. INTERRUPTED, 


Ouraoao- Coro 
Curacao-La G | Olosed.. e" T 
Curacso-Marac 


Lagos-Kotonon .. ie ee d ee .. Dec. 4, 1907 . * 
Tarifa-Tangier е ee e ee eo an 9 1904 ee ee 
Port Arthur-Chifa (Closed) ee ee e e Mar, 9, 1904 . 
Garachico-Santa Crus . "s её so . July 19, 1908 .. Dec. 17 
Brest-Dakar aid RE sts ae - .. July 92, 1907 ae 
Cueta-Tangier ee ee eo ee ee ee Dec. 7. 1907 oe oe 
Falmouth-Bilbao.. oe Sis apg T .. Deo. 9, 1907 .. Deo. 18 
LANDLINES. ` 


Puerto - Barrios ee ee ee ee ee ee Aug. 2, 1903 ДА ee 


Wireless Telegraphy.— The Amalgamated  Radio- 
Telegraph Co. states that wireless telegrams between Newcastle 
and Copenhagen, and Berlin and Copenhagen, can be received on 
an inking recorder. 


Wireless Telephony.—lIt is announced that, by means 
of the Poulsen system, wireless telephony was established last week 
between the Weissensee station at Berlin and the Lyngby station 
near Copenhagen. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New BUSINESS. 


AINSDALE.—Parochial hall. Trustees of 8t. John's Church, Ainsdale. 

F E. L. plant at the workhouse for the B.G. 
(£2,250). 

AYLESBURY.—Residence in Manor Park for Mr. Darvill. 

Stables, &c., at Halton for Alfred de Rothschild. 

BARNSLEY.—New ‘schools at Ardsley (£5,800). А. B. Linford, йй; 
Wombwell. 

BERWICK-UPON-TWEED.—Residence at Tweedmouth for Robert Calder. 
C. 8. Errington, architect, Victoria Buildings, Grainger Street 
West, Newcastle-on-Tyne. 

BIRKDALE.—Two houses in Liverpool Road for Mr. A. Inglis. 

BIRRENHEAD.—New factory for A. H. Lee & Sons, Warrington. 

BIRMINGHAM.---New workshops and children's shelter in connection with 

the Birmingham Institution for the Blind. 
(ҮҮ лвнуоор Heats).—New Council School in Leigh Road. J. А. 

Palmer, secretary, Education Department, Edmund Street, 
Birmingbam. 

BRENTFORD.—Enlargement of Ealing Road school (160 more places), Н.О. 
Crothall, architect to Middlesex Education Committee, Guild- 
hall, Westminster, 8.W. 

BRISTOL,—New police stution wt Eastville (in building). City Engineer. 
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BURY.—New Salvation Army hall at Moorgate. 
CARISBROOKE (Iste or Wicnt).—New place of worship and schools at 
Bowcombe. 8. E. Tomkins, architect, Castlehold Chambers, 
Newport, I. W. 
CARSHALTON.—Fifteen shops in Ruskin Road for L. Alwyn. 
Four semi-detached and one detached residences in Dalmeny Road 
for G. Hole. 
CHADDERTON (OI DHANM).—-New cotton mill. 
concern). 
CHELTENHAM.—Proposed new Medical Baths near Queen's Hotel (£10,000). 
CHURWELL (Yonxs).— Proposed new cotton mill. 
COVENTRY.—Shops in Queen Victoria Road for Gravenor & Farmer. 
Twenty houses in Broomfield Road for C. J. Smith. 
Sixteen houses in Earlsdon Lane. C. Luck & Son, builders, 
| Coventry. 
CROYDON.—Proposed new secondary schools at Selhurst. 
Extensions to the Mental Hospital at Warlingham for the T.C. 
(£90,900). 
DERBY.—Alteration of shop and premises for cycle and motor works. R. 
Weston & Son, builders, Derby. 
DEWSBURY.—Extensions at G. H. Hirst & Co.'s dye works. 
DIRLETON (N.B.).—New villaresidence. Taylor Bros., Cedar Grove Nurseries, 
Dirleton, near North Berwick. 
DUNDEE.—Buiiding in Constitution Steeet for Salvation Army. 
Alterations to property in Cowgate for Esplin & Clark. 
Alterations to premises in Ward Road for Ancient Order of 
Foresters.  . 
New wing at King's Cross Hospital to cost £4,000 (proposed). Mr. 
Thomson, burgh engineer. 
ENFIELD.— Enlargement of grammar school (230 more places. H. G. Crothall, 
architect to Middlesex Education Committee, Guildhall, West- 
minster, B. W. 

CADISHEAD (LAN CA.). — New schools for the C. C. (£4,747). T. Moore & Sons: 
builders, 24, Monton Road, Eccles, Manchester. 
FISHGUARD.- New Council schools. D. E. Thomas, architect to the Pem- 

1 Education Authority, 17, Victoria Place, Haverford 
7 est. 
FLEETWOOD.—65 houses and shops for E. Crosby. 
GERRARD’S CROSS (BV CRS). Block of business premises in Oak End Waye, 
for P. A. Hopkins. 
GLASGOW.—Block of business premises in Dumbarton Road, Scotstoun. A. 
Fountain, 68, Gordon Street, Glasgow. 
HALIFAX.—Residence at Rishworth. Walsh & Nicholas, architects, Museum 
Chambers, Halifax. 
HARROGATE.--Additions to White Hart Hotel. W. A. Bartram, architect: 
Harrogate. 
HASTINGS.—New fire station at St. Leonards for the T.C. P. H. Palmer, 
borough engineer. 
HECKMONDWIKE.— Alterations to the Albion Hotel. 
HIGH WYCOMBE.—New Board Room for the Board of Guardians. Hooper 
and Nash, architects, High Wycombe. 
Motor Garage, Hunt & Son, builders, High Wycombe. 
New public schools (£6,850). T. Thurlow, architect, 25, High Street, 
High Wycombe; R. Cleaver, builder, Northampton. 
HULL.—Shops and offices in Victoria Square for the North-Eastern Railway Co- 
Wm. Bell, architect to the company, York. 
Alterations to the Grand Theatre for Mortons, Ltd. 
HYDE.—Houses (12) in Vale Street for R. Wheeler & Co. 
ILFORD.—School at Goodinayes (1,210 places). C. J. Dawson, architect, 7, 
; Bank Buildings, High Street, Шога. 
INVERURIE (N. B.). Proposed extension to municipal buildings. 
KELSO (Suam HoLw).—Hospital buildings at Boghouse for the Border Combina- 
tion Smallpox Hospital Committee. G. Monteath, architect, 
Newtown St. Boswell's, Roxburghshire. 


LEICESTER.- Proposed new mission institute in West Humberstone. 
LEIGH (LAxcs.).— New mill for the Hall Lane Spinning Co. 


DEVEN TERES мея Bain Hospital, to cost £1,700. А. С. Dewar, ‘architect, 

even. : 

LINCOLN.—Additions to the Duke of Wellington hotel, including new billiard 
room, for Mowbray & Co., Ltd. 


LONDON (HARLESDEN).—Alterations to shops, High Street. B. W. Cranfield’ 
14, Gray's Inn Square, W. C., architect, 

(CRICKLEWOoD).—Nine houses. S. & E. Banks, 163, Cricklewood 
Broadway, agents. 

(HARLESDEN).—Two shops for Beeson Bros., 44, High Street» 
Harlesden. à 
(WILLESDEN, N.W.).—21 houses. 

Hampstead, builder. 

Alterations and additions to 217, Willesden Lane, G. A. Sexton 
architect, 42, High Road, Kilburn. ' 

(HARLESDEN).—Thirteen houses.. Done, Hunter & Co., High Ro 
Cricklewood, N.W., agents. Paver он, 

(WILLESDEN GREEN).—Alterations to The Crown public house» 
High Road, for the Royal Brewery. Brentford, Ltd., 171. 
Queen Victoria Street, E.C. 

(CRICKLEWOOD).—Six houses. 
Pavement, E.C., architect. 

(VICTORIA, S. W.).—Rebuilding B. W. District Post Office on en- 
larged site. H. M. Office of Works, Storey’s Gate, S. W. 

(WooLwI On). — Coal store at Brook Hospital. W. T. Hatch, 
скен. Metropolitan Asylums Board, Embankment, 

(Barxton).—Extension of school building (£25,000). T. J. Bailey, 
architect, Education Committee, L. C. C., Spring Gardens, S. W.; 
E. Lawrance & Son, Wharf Road, City Road, builders. 

(PALL Мати... — Premises for Royal Automobile Club on site of old 
War Office buildings. Secretary, Royal Automobile Club, 119, 
Piccadilly, W. 

(IsLINGToN).—Additions to Workhouse (£15,000. E. Davey, Clerk, 
Guardians’ Offices, St. John's Road, Upper Holloway, N. 

(FincHLEY Roap).—Buildings for К. Hovenden & Sons, Ltd. With 
reference to this notice published in our issue of December 
18th, Messrs. Hovenden ask us to state that their sole connec- 
een bh those premises was as shopfitters and plumbers for the 

nan . 

(BALHAM).—22 houses. F. Eaton, 12, Earlsfield Road, Wandsworth, 
builder. 

(KENsINGTON).—Buildings in Basil Street. Holland & Hannen, 12, 
Hyde Street, W.C., builders. 

(BTONEBRIDGE, N.W.).—Mission hall in Melville Road. Rev. Canon 
Humphrey. 

(Стдрнам). — Secondary school (226.000). T. J. Bailey, architect, 
Education Committee, L.C C., Spring Gardens, S. W.; Holliday 
and Greenwood, Ltd., Lockborough Park Works, Brixton, 8.W., 

: builders. | 
MAIDENHEAD-(TATLOw).— Houses in Ellington Road for Mrs. Summers. 


MALMESBURY.—Hwidurce for Mr. Farmer. 


Mars Spinning Co. (new 


J.C. Hill, 55, Glenmore Road, 


G. H. Pargeter, 95-97, Finsbury 


MANSFIELD.—Additions to Forest House for the Duke of Portland. 
MARKET DRAYTON.—New secondary school for Salop C.C. 
MITCHAM (SunRRY).— Houses (56) in Asbourne Road for J. Wilson, Gorringe 
Park, Mitcbam. 
MORECAMBE.— Proposed new art school. County architect. 
NEWQUAY.—Important alterations and additions to the Great Western 
Hotel. Cowell & Cowell, architects, Newquay. 
PARTICK.— Proposed new public baths and washhouses. 
PENRITH.—Residence at Patterdale. Empsall & Clarkson, 
7,. Exchange, Bradford, Yorks. 
RADCLIFFE (Lancs.).—New vicarage. J. Sellers, Son & Orrell, architects» 
Union Chambers, Bury. 
RAVENSTHORPE (Yonxsu1RE).—New sheds. 
thorpe. - 
ROCHDALE (CasTLETON).—New mill for the Clyde Mill, Ltd., а new concern. 
1 MES BOROUGH).—New fire station (£425) G. Н. Smith’ 
uilder. 
New Council Schools at Thrybergh (£3,708. Nicholson & Sons, 
builders, Leeds. 
RUSHDEN.—Additions to factory for Н. W. Chapman. Talbot Brown and 
Fisher, architects, Wellingborough. 
MORLEY iYonxsuinE).—Exteneions at Prospect Mills and City Mills. 
ST. HELENS (Lancs.).—St. Mark's Children's Hall and Church (£4,000)- 
Е. S. Biram, architect, Hardshaw Street, St. Helens. К. 
Ellison, builder, Windle Street, St. Helens. 
ST. HELENS (ISLE or WiGHT).—New vicarage. 
ST. IVEB.—Proposed new fire station. H. Boase,,town clerk. 
SHAW (near Oldham).—Extensions to Shaw British School (£1,700). J. №. 
Riley, clerk to the Shaw and Royton Education Committee. 
SLOUGH.—Houses in Arthur Road for Burfoot & Butler. 
SOUTHAMPTON.—Extensions to the Grammar School, for the Governors. 
SOUTHEND-ON-SEA.— Bungalow residences in South Avenue for W. Golds- 
worthy, builder. 
STEVENAGE (Herts).—Residence at Knebworth for Mr. Rouzier. Mr. 
Tregelles, architect. 
STOCK PORT.—New Church, St. Michael and All Angels, at Bramhall (£7,500). 
Rev. H. Sewell, Rector. | 
SUTTON-ON-SEA (Lincs.)—Bungalow residence, for Роувег & Savage, 
Nottingham. 
SWANSEA.—Proposed new lunatic asylum. С. T. Hine, consulting architect, 
85, Parliament Street, Westminster, B. W. 
SWINTON (near MANCHESTER).—New spinning mill for a new oompany . (not yet 
registered). 
TREWELLARD (CORNWAII). New Wesleyan Sunday Schools. R. H. Roberts, 
architect, St. Just. 
UXBRIDGE.—Additions and alterations at The Elms, Iver, for Messrs. 
Chadwell. 
WEMBLEY .—S8choo! in Blind Lane (600 places).—H. G. Crotball, architect to 
Middlesex Education Committee, Guildhall, Westminster, B. W. 
WIGAN.—New Roman Catholic Church, St. William's, at Higher Ince. 
WOLVERHAMPTON.—Extension of business premises for Chas. Clark & Son, 
Chapel Street. 
Extensions to premises at St. Peter's Works, 8t. Mark Street, 
including workshops and motor garage, for Barnett & Lewis. 
YARMOUTH.—Proposed Presbyterian Church in Trafalgar Road. 


architects: 


New Town Mills, Ravens- 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Algiers.— January 10th. The Post and Telegraph 


Inspector-General requires tenders for 1, 3 and 5 mm. iron wire. 


Australia, — ADELAIDE, SOUTH AUSTRALIA. — March 
llth. The Post master-General requires tenders for the supply of 
one common-battery switchboard, 400 subscribers' telephones and 


400 protectors. 
MELBOURNE, VIcroRIA.— January 21st. The Postmaster-General 


requires tenders for 250 visual vibrating indicators. 


Austria.— January 2nd. The K.K. Postockonomie- 
Verwaltung requires tenders for materials for constructing telegraph 
lines. Particulars mayſbe obtained from the Director, Postgasse 17 
Wien I. 


Austria.—The municipal authorities are about to invite 
tenders for the establishment of a central electric lighting station 
in the town of Nikolsdorf, near Linz. 


Belfast.—December 28th. A double line of electric 
tramway, permanent way, electric masta, cables, wiring, lamps, &c 
for the Belfast Harbour Commissioners. See Official Notices’ 
November 22nd. 


Belgium.— February 1st. The municipal authorities of 
Ghent are inviting tenders for the supply of 30 electric cranes, and 
the erection of the same along the new dock. Particulars may be 
obtained from, and tenders are to be sent to, L'Hotel de Ville, Ghent. 


Belgium.—Tenders have just been invited by the 
municipal authorities of Engis (Liége) for the establishment of a 
central generating station in the town for the supply of electrical 
energy for public and private electric lighting and power purposes 


Brussels.— December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military School. 
paesi: 1s, 8d., from 40, Rue de Reutiers. A deposit of 
£240 is teutitred. 
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Finchley.—January 20th. One 350-Kw. high-speed 
engiae and dynamo, &c., for the Council's electricity works. See 
“ Official Notices" December 20th. 


France.—January 15th. The municipal authorities of 
Lyons are inviting projects for the establishment of a combination 
refuse destructor and electric power generating station. 


Germany.—The municipal authorities of 
(Pomerania) are about to invite tenders for the establishment of a 
central electric lighting station in the town. 


Ghent.— February 3rd. Tenders are required for the 
supply and erection of 30 electrical cranes for the quays of the 
new dock. Tenders must be submitted by February lst. Partic- 
ulars may be obtained from the Musée Commercial, 15, Rue des 
Augustins, Braesels. 


IIford.— December 30th. The U. D.C. requires tenders 
for the right to advertise on their tramcars. Conditions may be 
obtained from Mr. J. W. Benton, Clerk to the Council. 


Kilkenny. — January 18th. Suction gas plants, gas 
engines, electric generators, battery, switchboard, mains, wiring, 
&c., for the District Lunatic Asylum. бее ''Official Notices" Decem- 
ber 20th. 


Levytonstone.—December 31st. The Leyton U. D.C. 
invite tenders for public lighting lanterns for incandescent lights. 
Specifications may be obtained, for £1 1s, from the Electrical 
Engineer, Electric Light and Power Works, Cathall Road. 


London,—January 8th. The Metropolitan Asylums 
Board invite tenders for an electric lighting installation in the 
motor workshops and yard at a Fulham ambulance station. See 
“ Official Notices December 20th. 


Manila.— January 15th, 1908. Sewage pumps to be 


worked by electric motors are required by the municipal authorities. 


Rawtenstall.— December 30th. Three steam dynamos 


and accessories for the Corporation. See Official Notices" Decem- 
ber 20tk. 


Spain. — January 11th and 12th. The municipal 
authorities of Madrid require tenders for the construction, &c., of 
electric tramways in Madrid, from the Placa de los Ministerios, 
through the following streets, Encarnacion, Arrieta, Arenal, Puerta 
del Sol, Alcalá, Paseo del Prado, Juan de Mena, Alarcon, Felipe IV, 
Moreto, Espalter, to Alfonso XII. Particulars may be obtained 
from the Ayuntamiento Constitutional. Tenders by January 11th. 

The Public Works Department of Madrid require tenders, &c., 


for the construction of electric tramways in Valencia, by January 
12th. | 


Spain.—Tenders have just been invited by the municipal 
authorities of Villalba (province of Lugo) for the concession for the 
electric lighting of the town during a period of 20 years. 


Spain.—The municipal authorities of Monforte (province 
of Lugo) have just invited tenders for the concession for the electric 
lighting of the town during a period of 30 years. 


Tyrol.—The municipal autborities of Partschins (Tyrol), 
are about to invite tenders for the establishment of a central gene- 
rating station in the town for the supply of electrical energy for 
lighting and power purposes. | 


CLOSED. 


Faversham.—The Т.С. has accepted the tender of 


Messers. Drake & Gorham for the supply of 50 Hoadley attachments 
for Nernst lamps, at 2s. 3d. each. 


 Huddersfield.—In connection with the extensions at 
the electricity work:, the following tenders have been accepted :— 
Willans & Robinson.— Two 2,500-KW. turbines. 


W.'T. Glover & Co.— Cables. 
Mirrlees Watson Co. — Condensing plant. 


Hfracombe.—The U.D.C. has received the following 
tenders for a combined refuse destructor and steam raising plant:— 


Manlove, Alliott & Co. E is £1,519 
Horsfall Destructor Co. Р E - EM 2,131 
J. E. Johnson & Son . ss ыз a 25 2,03 
Meldrum Bros... - "E ES é% oe 2,2277 
Goddard, Massey & Co. . zx е - 1,735 
Stirling Refuse Destructor COo. ӨР des 1.801 
Heenan & Froud << i ee 2,478 


London.—Sroke Newrxcrox.—The B.C. has accepted 


the tender of Mr. J. H. Golding, Garnham Street, Dalston, for | 


electric light wiring in private premises for a year. 
Southend-on-Sea.— The T.C. has accepted the following 
tenders :— 
British Thomson-Houston Co,--B.T.-H.-Belliss steam dynamo, £3,034. 


Callender* Cable & Construction Co.—Copper cables for one year, £63 
per ton. ЕЯ 


Lassau 


LORD KELVIN. 


THE FUNERAL.. 


THE funeral took place in Westminster Abbey on Monday 
morning, the 23rd inst. The hour of noon was fixed for 
the ceremony, but ticket-holders were requested to be in 
their places by 11.30. Most of them complied with that 
request, and a solemn silence pervaded the edifice, to be 
broken shortly after by the strains of the music composed 
by Purcell for the funeral of Queen Mary, in 
1694 — an old-world musical example of subdued 
sadness concluded by a thunderous sound that might well 
typify the Day of Judgment in more modern programme 
music. Then the Faneral March of Chopin, and silence 
reigned again, but only for a brief space. | 

A sound, not of pipes but of human voices this 
time, fell faintly on the ear, and singularly solemn 
was the effect of distance, for we knew that the 
hymn “ Brief life is here our portion” was being sung by 
the choir at the head of the procession accompanying the 
body from the Chapel of St. Faith, through the cloisters to 
the Abbey. Very gradually the voices became more and 
more distinct. No sound of footfalls. Yet the measure of 
the music permitted us to realise the slow and solemn progress 
of the procession. The hymn ceased, and guve place, as 
the Cathedral was reached, to the opening sentences 
of the Burial Service, chanted by the singers as the proces- 
sion moved up the nave to the choir. The appropriate 
lessons were read, an anthem was sung, the procession re- 
formed and the bearers laid their burden upon a slightly 
raised dais. Another period of most solemn silence ensued 
as the bearers arranged the webbing by means 
of which the. body should be committed to the 
ground. The service proceeded. We heard “earth to 
earth, ashes to ashes, dust to dust," and we knew that 
this was the final resting place of the mortal remains 
of the great scientist, a nobleman of noble mind. 

To be interred in this sanctuary containing the ashes of 
the departed great was a fitting recognition of а career so 
full of honours, во full of years. We knew we were present 
at the obsequies of one who had accomplished much. 
Pomp and circumstance were there, but so appropriately 
attuned as never to intrude, &o that we believe it safe 
to say that, as the service reached its eud, the vast 
congregation thought less of the scientist's great works 
than of the man's kindly nature, lees of the illustrious dead 
than of the life well lived. We knew that not a nation 
only, but the whole world of science had suffered tbe eclipse 
of a shining light, but for the moment we thought rather of 
the sorrows of those who had lost a beloved relative ora 
kindly friend. | | 

The names of those who attended as  repre- 
sentatives of the King and the Royal Family, the 
Royal and other learned societies, the Universities and 
Cities, are too numerous to permit us to record them. We 
must content ourselves with stating that the Institution of 
Electrical Engineers, of which Lord Kelvin was President at 
the time of his death, was represented by Sir William Preece, 
Dr. Glazebrook (one of the pall-bearers), Dr. Thompson 
(who also represented the Italian Institution), Sir John 
Gavey, Sir Henry Mance, Mr. R. Kaye Grav, Mr. Siemens, 
Colonel Crompton (in the uniform of the Electrical Engi- 
neer Volunteers, who provided a guard of honour for their 
dead Colonel-in-chief), the vice-presidents—Mr. Sparks, Mr. 
Gill and Prof. Kapp; the hon. treasurer. Mr. Hammond: 
and members of Council, Mr. Mordev and Mr. Patchell. Other 
members we observed were Mr. Duddell, Mr. Judd, Mr. 
Kingsbury, Mr. Swinton and the secretary, Mr. Lloyd. The 
American Institution of Electrical Engineers was represented 
by Mr. Parshall. 


NOTES. 


The Season's Greeting.— We heartily wish a happy and 
prosperous New Year to all our readers; and we trust that 1948 
will prove memorable for the return of activity and prosperity to 
the electrical trades in this country. 


Appointments Vacant.—Junior assistant engineers for 
the Newcastle-upon-Tyne Electric Supply Co., Ltd. (10s) 


` 
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Cricket Dinner.—The third annual dinner of the 
Marconi Cricket Club was held on Saturday, December 14th, at the 
City Arms Tavern, St. Mary Axe, E.C., Mr. H. Cuthbert Hall pre- 
siding over a company which included over 50 of the staff of the 
Marconi companies. The musical programme that followed was 
contributed to solely by the statf of the Marconi companies. The 
chairman congratalated the members on the successful 1907 season, 
when, out of 16 matches played, 9 were won, 4 lost and 3 drawn. 


Petrol - Electric Motor-Car.—A Krieger 12-14-H.P. 
four-cylinder petrol-clectric car, entered by M. Е. Combemale, was 
last week submitted to a six days’ trial under the official observa- 
tion of the Royal Automobile Club, as a test of its general 
reliability. A start was made on the morning of the 16th inst , 
and the journey was for 100 miles in the country, 50 miles out and 
back, on the Oxford road. Tuesdav's journey was for a similar 
distance on the Coventry road. Five days were devoted to the 
running of the car in the country, and one day was told off fora 
test in London traffic. The official report of the trial will appear 
later. 


Institution and Lecture Notes.— LIVERPOOL AND Drs- 
TRICT ELECTRICAL ASSOCIATION.—On Dec. 17th, Mr. J. J. Richardson 
delivered a lecture on '' Electrical Appliances," at Liverpool. It 
was fully illustrated by lantern slides, and was of а both scientific 
and popularcharacter. The lecturer dealt with the evolution of 
the incandescent electric glow lamp, the plants in large generating 
stations, and the lighting by means of arc lamps, and showed slides 
of artificial and electrical discharges produced by a large intluence 
machine. Partiaular notice was drawn to the change in the design 
of generating stations due to the adoption of turbine-driven units, 
aud slidea were shown of different types of generators driven by 
these units. The next meeting of the Association will be held at 
the Common Hall on January 14th, 1908. 

CIVIL. AND MECHANICAL ENGINEERS’ SocigTg.—On January 2nd 
a discussion will take place on “Standard Notation for Engineer- 
ing Formule,“ at Caxton Hall. 

INSTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM LocaL 
SECTION).— At the meeting to be held on Wednesday, January 
15th, а paper will be read on “ The Heat Conductivity of Iron 
Stampings," by T. M. Barlow, M.Sc., Student. 

INSTITUTION OF ELECTRICAL ENGINEERS,—At the last meeting 
of the Institution, on December 19th, the ordinary business was 
suspended, owing to the death of the President, Lord Kelvin. It 
was unanimously agreed to forward a message of condolence 
to Lady Kelvin, and a telegram expressing the sympathy of the 
AsB:ciazione Elettrotecnica Italiana was read. 


Foster Lamp Socials.—In order to mark the removal 
of the works and oftices of the Foster Аво Lamp AND ENGI- 
NEERING Co., LTD., to their new premises (owing to their greatly 
increased requirements), the staff have inaugurated & scries of 
social evenings. The directora voted & sum to defray the cost of 
an excellent spread, and Mr. Milton Ely, one of the managing 
directors, gave the use of the Worple Hall, Wimbledon, and a 
comfortable supper room, for the function. An excellent pro- 
gramme was provided, and the company present numbered about 80. 


Fatalities.—W m. Smith, superintendent of the electric 
baulage plant at Fallin Colliery, near Stirling, died suddenly 
under pecaliar circumstances at the pit head. It is assumed that 
he may have touched an electric cable and got a shock, but there 
were no marks about the body. 

At the inquest on the body of Aaron Reed, who was killed in a 
collision with an electric car in Liverpool, the jury returned a 
verdict of “ Accidental death," but considered that the driver of 
the car had committed a serious error of judgment. The driver 
nad tried to pasa a lorry driven by the deceased, at a point where 
the road was too narrow for the purpose. 


New Bills.—NeEw OUTER LONDON Tramway SCHEMES. 
— Printed copies of the West London, Barnes and Richmond Tram- 
ways Bill and of the Croydon and Southern Districts Tramways 
Bill have now been deposited in the Private Bill Office, the pro- 
posal in both cases being for the incorporation of new companies. 
In the case of the West London scheme, the proposed capital is 
£240,000, with the usual powers as to the issue of debenture stock, 
and the first directors named are Frederick Wm. Reynolds, A. 
H. Sanderson, Francis E. Savory, and Robert Percy Sellon. 
Thirteen tramways are set out in the Bill. No. 1 commences in 
the Lower Mortlake Road at or about its junction with Kew Road, 
passing along Lower Richmond Road, and terminating near 
Clifford Avenue. Other tramways will be in Richmond, Barnes, 
Hammersmith, Mortlake and Putney. The total leogth of tramway 
proposed is about 7 miles. Power is asked to run over the L. C. C. tram- 
ways in Hammersmith Broadway, and to make junctions with other 
tramways, and also to enter into agreements with the Richmond 
Electric Light Co. with regard to the supply of electric power. It 
is farther proposed to modify the Tramways Act so that 60 years 
shall be substituted for 21 years as the period during which the 
local authorities shall not purchase. In the case of the Croydon 
and Southern District Tramways, the proposed capital is £85,000, 
and the first directors named are Joseph Bevan Braithwaite, 
Fredk. Wm. Reynolds, A. H. Sanderson, F. E. Savory, Robert 
Percy Sellon and Joseph Shaw. It is proposed to construct about 
4 miles of tramway in Croydon, Beddington and Ooulsdon, and to 
obtain power to ran over certain tramways of the Oroydon Cor- 
poration. 

Lower TuHAMES Dock Binr.—PFProm the Bill for the рошоцон 
of а deep water dock at Grays, which is now printed, it appears 
that the proposed capital is 43,750,000. By Clause 47 the company 


take power to generate electric power for dock purposes. By 
Clause 69 it is proposed to take land in the parish of West 
Thurrock for the erection of a generating station, while Clause 154 
enacts the company on the one hand and any company, body or 
person on the other hand, may enter into and carry into effect 
arrangements and agreements with reference to the supply by such 
company, body or person to the company, or to any vesael or person 
at or within the dock, of a supply of electrical energy for all or 
any purposes of the company or of such vessel or person." Amongst 
the first directors is Mr. Robert Percy Sellon. 


Home Office Colliery Prosecation.—At Bradford 
last week, W. H. Sharp, colliery manager, of Cleckheaton, was 
summoned at the instance of Mr. W. H. Pickering, Н.М. Inspector 
of Mines, for using electrical apparatus and not having a com- 
petent person in charge ; for using electrical motive power witLout 
giving the required notice; for failing to report an explosion 
of gas: failing to keep a plan showing the workings of 
the Westgate coal mine; failing to have electrical apparatus 
sufficiently guarded, and failing to record an escape of in- 
flammable gas. It is stated that an explosion had taken 
place on October 27th, and the man who had control of 
the motora had not turned off the power at once. Tuis resulted in 
another explosion the same morning, but, fortunately, the man was 
at the pit mouth at the time, and he escaped with a slight injary. 
The Home Office regarded the offence of not having the electrical 
plant sufliciently guarded as most serious, and defendant was fined 
£5 and costs. — A similar penalty was imposed for using electrica] 
apparatus without having a competent person in charge; for 
using electric motive power without giving notice he was further 
fined £3 and costs, and for the remaining offences was ordered to 
pay c?sts.— Leeds Mercury. 


. NEW COMPANIES REGISTERED. 


Clyde Turbine Syndicate, Ltd. (6,702).—This company was 
registered in Edinburgh on December 17th, with a capital of £5,000 in £1 shares, 
to carry on the business of mechanical engineers, machinists, electricians, 
fitters, founders, saddlers, rubber manufacturers and merchants, dealers in 
turbine motors or engines, cycles, carts, wagons and carriages, &c. The first 
subscribers (each with one share) are: — R. A. Triscott, 77, Hereford Road, 
Bayswater, London, solicitor; C. R. Jamblin, 11, Lownds Avenue, Bromley, 
Kent, clerk; R. A. Wood, 18, Queen Victoria Street, E.C., M.D.; G. 8. F. 
Grittin, Hampton Lodge, Acton Vale, W., secretary ; M. E. Davies, The Dinn, 
Bromley Common, Kent, accountant; A. Spens, 21, Chepstowe Crescent, 
Notting Hill Gate, London, merchant; and H. Smallpage, 4, Clyde Street, 
South Kensington, London, clerk. The number of directors is not to be less 
than two or more than seven; the first are to be afterwards appointed; qualifi- 
cation, 50 shares; remuneration, £100 each per annum (chairman £160). 


Harry W. Cox & Co., Ltd. (96,136).—This company was 
registered on December 19th, with a capital of £5,000 in £1 shares (4,000 7 per 
cent, cumulative preferred ordinary, and 1,000 deferred ordinary), to acquire the 
business of clectricians, electrical and mechanical engineers, contractors, model 
makers, manufacturers of, and dealers in, electrical, medical and scientific 
fittings, implementa, apparatus and appliances, &c., carried on by Harry W. 
Cox, Ltd., at la, Rosebery Avenue, E. C., to adopt an agreement with H. W. C. 
Cox, and to carry on the said business, and that of pneumatic and other bell 
suppliers and hangers, cable and wire manufacturers, &c. The first subscribers 
are :—H. E. A.C. Donnithorne, 76, Queen's Gate, London, engineer, 775 pre- 
ferred ordinary shares; V. H. Donnithorne, 76, Queen's Gate, London, engineer, 
775 preferred ordinary shares; H. G. Critchley, M. D., 554, Welbeck Street, W., 
700 preferred ordinary shares; Е. T. M. Deanes, 22, Chancery Lane, W. C., 
solicitor, 400 preferred ordinary shares; J. L. Field, 91, Worple Road, 
Wimbledon, gentleman, 200 preferred ordinary shares; Mrs. E. F. Waite, 20, 
Southdean Gardens, Southfields, 8. W., 100 preferred ordinary shares; and C. D. 
Waite, 20, Southdean Gardens, Southfields, B. W., 50 preferred ordinary shares. 
No initial public issue. The number of directors is not to be less than two or 
more than five; the first are H. W. C. Cox (managing director), Dr. H. G. 
Critchley, M.A., M. D., and Н. E. HA. C. Donnithorne. If tbe said H. E. A. C. 
Donnithorne resign oftice while holding 700 shares, he may nominate V. H. 
Donnithorne as his successor if the said V. H. Donnithorne be their technical 
manager; qualification 700 shares; remuneration one guinea each per board 
meeting attended, Registered office, 47, Gray's Inn Road, W.C. 


Electric Locomotive Motor Propulsion Co., Ltd. (96,132). 
—This company wasregistered on December 19th, witha capital of £1,000 in £1 
shares, to carry on the business of electrical engineers, accumulator manufac- 
turers, makers of electrical plant and machinery, manufacturers of and agente 
for the sale, purchase and hire of motors, motor-cars, vans, wagons and launches, 
&c. The first subscribers are:—P. Schreiber, Electromotor Garage, Grosvenor 
Place, Bond Street, W., engineer, with 20 shares; C. Haunz, 15, Fieldhouse 
Road, Balham, 8.W., engineer, with five shares; H. Foster, 67, Disraeli Road, 
Putney, S. W., gentleman, with one share; R. Kavanagh, Electromotor Garage, 
Grosvenor Place, Bond Street, W., engineer, with one share; J. Bruce, The 
Parade, Kew Gardens, accountant, with one share; E. Engelmann, 108, City 
Road, E.C., merchant; and W. Stevenson, 46, Gresham Street, E.C., merchant, 
with ore share. No initial public issue. The number of directors is not to be 
less than two or more than six; the first are P. Schreiber (managing director), 
C. Haunz and H. Foster; qualification 20 shares; remuneration 460 each per 
annum (managing director £100). Secretary and registered office, J. Bruce, 95, 
Brewer Street, Regent Street, W. 


Premier Accumulator Co., Ltd. (96,121).—This company was 
registered on December 18th, with a capital of £25,000 in 24,500 participating 
preference shares of £1 each and 10,000 ordinary shares of 18. each, to acquire 
the business of electrical engineers carried on by А. Schanschieff and Н. 
Stephens at Northampton, as the Premier Accumulator Co.,“ to adopt an 
agreement with the said vendors and G. A. Schanschi« ff, and to carry on the 
business of electrical and mechanical engineers &nd contractors, suppliers of 
electricity, carriers of passengers and goods, manufacturers of and dealers in 
accumulators, railway, tramway, electric, magnetic, galvanic, telegraphic, 
telepbonic and other apparatus, &c. The first subscribers (each with one 
preference share) are:—H. Stephens, , Hester Street, Northampton, engineer; 
A. Schanschieff, 138, Wellesley Road, Chiswick, W., engineer; G. A. 
Schanschieff, 6, Park View, Northampton, electrical engineer ; H. W. Pender, 
65, Overstone Road, Northampton, agent; W. J. Green, 26, Ruskin Road, 
Northampton, agent; T. Seabrook, 89, Kilmorie Road, Forest Hill, S.E., clerk ; 
&nd A. T. Lee, 11, Gartmore Road, Seven Kings, Essex, secretary. No initial 

ublic issue; the number of directors is not to be less than two or more than 

ve; the subscribers are to appoint the first ; qualification, 500 preference or 
ordinary shares; remuneration as fixed by the company. Regletered office 
Cattle Market Road, Northampton. 
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Torquay Tramways Co., Ltd. (96,012).—This company was 


registered on December 10th, with a capital of £120,000 in £1 shares, to adopt 


an agreement with the Dolter Electric Traction, Ltd., to construct, lay down, 
equip and maintain tramways and light or other railways in Great Britain, and 
in particular the tramways authorised by the Torquay Tramways Act, 1904, or 
any part thereof, to work such tramways or railways by electrical, horse, steam 
or other power, с. The first subscribers (each with one share) аге :—Р. R. 
Reeves, 42, Crediton Road, Kensal Rise, N.W., clerk; W. J. Park, 48, Devon- 
shire Street, Islington, N., clerk; S. Jordan, 115, Elm Park Mansions, Chelsea, 
S. W., gentleman; W. Eacott, 29, Powell Road, Clapton, N. E., gentleman; 
A. W.N. Stuart, 4, College Street, Barnsbury, N., accountant: R. Bott, 36, 
Southcote, Woodside, S. E., gentleman; and W. J. McNelly, 15, Walter Street, 
Stepney, gentleman. No initial public issue. The number of directors is not to 
be less than three or more than seven; the first are J. T. Jervis, L. B. 
Bchlesinger, and B. Bernheim. Registered office, Queen Anne's Chambers, 
Westminster, B. W. „ | 


Chipping Norton Electric Light and Power Co., Ltd.(96,082). | 


—'Thís company was registered on December 16th, with a capital of £2,000 in £1 
shares, to carry on the business of suppliers of electricity for light, power or other 
purposes, electricians, electrical engineers, manufacturers of and dealers in 
electrical avparatus, &c., and to adopt an ágreement with R. S. Bunting. The 
first subscribers (each with one share) are :—H. Bunting, 4, Horse Fair, Chipping 
Norton, pm and decorator; Mrs. 8. Bunting, 4, Horse Fair, Chipping 
Norton; W. E. C. Nichols, 15, Evington Road, Leicester, postal clerk ; А. G. 
ЫР Meadow Croft, Knighton Road, Leicester, postal overseer; Mrs. F. 
Nichols, 15, Evington Road, Leicester: Mrs. S. Bunting, Meadow Croft, 
Knighton Road, Leicester: and Mrs. E. Lippitt, Meadow Croft, Knighton Road, 
Leicester. No initial public issue. Tbe number of directors is not to be less than 
two or more than five : the first are R. 8. Bunting and others to be appointed by 
the subscribers. Registered office, Bunford Road, Chipping Norton. 


Bovey Light and Power Co., Ltd. (96.019).—This company 
was registered on December 11th, with a capital of £4,250 in 8,750 6 per cent. 
cumulative preference shares of £1 each, and 6,000 ordinary shares of 28. each, 
to acquire lands, mines, mining rights and metalliferous lands in Devon or 
elsewhere, to crush, mine, quarry, smelt, refine, dress, prepare for market and 
deal in lignite, clay, ores, metals and minerals, to manufacture gas from 
lignite or otherwise, to produce and supply electric light and power, kc. The 
first subscribers (each with one preference share) are :—A. B. Phillpotts, 43, 
Bedford Row, W.C., solicitor; A. A. Surtees, 43, Bedford Row, W.C., solicitor; 
H. P. Surtees, 48, Bedford Row, W.C., solicitor; W. Hicks, 5, Oxford Gardens, 
W., solicitor; F. J. White, 481, Lea Bridge Road, Leyton, N.E., clerk; F. 
Birch, 128, Gower Street, W.C., solicitor; and E. A. Lewis, 88, Rossiter Road, 
Balham, S.W.,clerk, No initial public issue; the number of directors is not 
to be less than two or more than six; the first are M. C. Olsson, W. Olsson and 
R. B. Phillpotts; qualification, £50; remuneration, £25 each per annum. 


British Westinghouse Engineers’ Club, Ltd. (96,057).— This 
com y was registered on December 18th, with a capital of 2500 in £1 shares. 
to adopt an agreement with N. Carlton and J. 8. Peck, for the acqugsition of 
certain premises at Trafford Park, Manchester, leased to the said parties, and 
to provide aclub house and other conveniences for use of the members of the 
British Westinghouse Engineers’ Club. The first subscribers (each with one 
share) are:—P. A. Lange, Hurst Dale, Altrincham, engineer; W. W. Blunt, 
Highfield, Altrincham, engineer ; A. E. Scanes, 7, Addison Crescent, Kensing- 
ton, secretary and treasurer of the British Westinghouse Electric and Manufac- 
turing Co., Ltd. ; Lleut.-Col. M. Cradocks, 90, Piccadilly, W.; N. Carlton, 2, 
Norfolk Street, Strand, W.C., engineer; F. B. Clarke, Honoresfield, Langham 
Road, Teddington, cashier: and F. А, Wilkin, 12, Toronto Road, Ilford, Essex, 
clerk. No initial public issue. The first directors shall be the following officials 
of the British Westinghouse Electric and Manufacturing Co., Ltd., viz.: P. A. 
Lange (general works manager), A. E. Scanes (secretary and treasurer), P. 
Einert (chief accountant); and J. S. Peck (consulting electrical engineer and 
chairman of the General Committec of the Club). No remuneration. C. Shears 
is the first secretary. Registered oftice, British Westinghouse Electric and Manu- 
facturing Co.'s Works, Trafford Park, Manchester. s 


OUR PERSONAL COLUMN. 


engineers 
technical or the commercial side of the profession and 
also electric tramway and railway officials, to keep readers of 
ELmEOTBICAL Бвтву posted as to their movements. 


Central Station Officials.—At the York Corporation 
Electricity Works, on 20th inst, Mr. Hame, the city electrical 
engineer, on behalf of the staff, presented Mn. W. A. TURNBULL, 
the works superintendent, with a case of silver tea knives, suitably 
inscribed, in view of his approaching marriage. 


General.—Mr. J. Мотвнкар, B. Sc., A. M. I. C. E., who 
has been 44 years on the designing staff of the British Thomson- 
Houston Co., Ltd., Rugby, has been appointed designer of p.c. plant 
with the Electric Constraction Co., Ltd., Wolverhampton. 


OITY NOTES. 


The Adelaide Electric Supply Co., Ltd. 


Tux third annual general meeting of the shareholders of this com- 
pany was held on Thursday of last week at the offices, Finsbury 
Pavement House, Mr. J. B. Braithwaite presiding. 

The CuaiRMaN, in proposing the adoption of the report (вее 
ErEcTRicAL Review, December 13th, page 983), said that the cost 
of the undertaking in Adelaide had risen from £188,922 to 
£211,188, which represented the additional capital expended in 
developing it during the year. Coming to the profit and loss 
account, the shareholders would be naturally disappointed at the 
financial results of the year, as were the directors. The revenue 
had increased from £16,580 to £19,952, an increase of £3,400, and 


there was a profit of £9,319. In Port Adelaide the result was a 
balance of £200 168. 11d. against them, whereas last year they had 
£56 in their favour. The reasons for that disappointing result were 
not far to seek. They were due to the fact that during the past 
year they had been obliged to hold their hands with regard to in- 
creasing the business, owing to the delay experienced in getting 
their additional generating machinery. On that account during 
the greater part of the year they had been unable to push the con- 
nections of new customers as vigorously as they would otherwise 
bave done. The same reason had prevented their closing down the 
station at Port Adelaide, which had always been a source of loss to 
them. As the shareholders were aware, their original intention 
when they formed the company was to operate it from Adelaide 
itself, but that, of course, they were not able to do until 


they had got their additional generating plant. Despite 
those drawbacks, he was glad to say that the actual 
growth of the business itself had been entirely satis- 


factory. He was pleased to say that the generating plant had 
now arrived, seven months behind time. It was started running 
in June, and on October Ist they were able to shut down the Port 
Adelaide station, and they were now supplying that place from 
Adelaide itself, so that for 10 months of the current financial year 
they would feel the benefit of that change, which he had no doubt 
would show itself in very considerably increased profits during the 
current year. The effect of having their new generating plant 
would enable them to begin to push the business in many new 
suburbs in Adelaide. . During the year, 30 miles of street lighting 
was added, and the maximum load during the year made the 
greatest increase it had ever done in the history of the station, 
rising by just about 40 per cent, while the output showed an 
increase of 223 per cent., which was almost exactly evenly divided 
between lighting and power. The earning capacity of the lamps 
was very much the same as last year, the private lighting lamp earn- 
ing them just over 138. per lamp per annum, and the horse-power on 
the mains earned them £4 16s. per 1. H.. per annum. During the 
recent visit of the Colonial Premiers, occasion was taken to meet 
them in a friendly way, and he was glad to say that Mr. Deakin, 
the Premier of the Commonwealth, and others, had given them the 
most emphatic assurances that they would spare no effort to see that 
B iish capital invested in developing the. resources of 
Australia should be properly protected. They felt во 
swiafied with those assurances that they were now 
vigorous steps to develop the Adelaide undertaking in the 
eurrounding suburbs. The dividend on their ordi 
shares were not very brilliant—only 23 per cent.—but as far as he 
could judge, it was likely to be very considerably increased during 
the current year. The electritication of the Adelaide tramways was 
being undertaken, and they had received a cable from Mr. Clements, 
their local managing director and chief engineer, stating that the 
company’s offer to supply the tramways with power had been 
accepted for a provisional term. In recognition of the extrems 
care and ability with which Mr. Clements had managed the com- 
pany's affairs, the board had voted him a honorarium of 
100 guineas, which he was sure the shareholders would approve. 

Mr. R. PERCY BELLON seconded the motion, and the report was 
adopted. . | 


British Westinghouse Electric and Manufacturing 
Co. Ltd. 


A MEETING of the holders of the 4 per cent. mortgage debenture 
stock of this company was held on Wednesday, December 18th, at 
Hamilton House, Victoria Embankment, for the purpose of con- 
sidering the following resolution: That this meeting of deben- 
ture stock-holderg of the British Westinghouse Electric and 
Manufacturing Co., Ltd., in pursuance and exercise of powers vested 
in the meeting by clause 4 of the third schedule to the trust deed 
dated February 18th, 1902, and made between the company of the 
one part and the Merchants’ Trust, Ltd., as trustees, of the other 
part, and of all other powers the meeting hereunto enabling, doth 
hereby consent to the postponement of the mortgage and charge 
created by the said trust deed in favour of a loan about to be raised 
by the company by means of an issue of £300,000 of prior lien 
debentures, carrying interest at the rate of not exceeding 6 per 
cent. per annum, redeemable January Ist, 1933, or at the option of 
the company at 105 per cent. after January Ist, 1911, and t the 
Merchants’ Trust, Ltd., as trustees of the said trust deed, be, and 
are hereby, authorised and empowered with a view to effectuating 
such postponement to concur with the company in making such 
alterations in the said trust deed, and, or in the debenture stock 
secured thereby, and, or in carrying out such dealing with or dis- 
position of the property mortgaged or charged thereby as may be 
necessary to enable such prior lien debentures as aforesaid to be issued 
with the benefit of a mortgage or charge on such property ranking 
in priority to the mortgage or charge contained in the said trus 
deed securing the existing 4 per cent. mortgage debenture stock of 
the company. Aud, further, that the Merchants’ Trust, Ltd., be 
and are hereby authorised ‘and empowered to concur with the 
company in executing a trust decd in the terms of the draft sul» 
mitted to this meeting, with such amendments, if any, as they may 
agree to, and any other mortgage or charge that may be necessary 
in connection with the above-mentioned issue of prior lien deben- 
tures, and generally to take all such steps as may be necessary t6 
carry out the object of this extraordinary resolution; and, farther, 
that the Merchants’ Trust, Ltd., be and are hereby authorised te 
act as trustees for the said prior lien debentures.” 

Mr. Frank Dawes, who presided, was challenged by а deben- 
ture-holder as to his title to take the chair. 

The CHAIRMAN read a resolution of the board, dated December 
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12th, stating that in accordance with clause 6 of the third schedule 
of the trust deed, they had appointed him as chairman of the 
meeting. With regard to the objects of the meeting, as faras the 
trustees were concerned, he did not propose to go into the details 
of the position of the company, because the best people to go into 
details, if they wished them, were the directors. As far as the 
trustees were concerned, they must leave it for the debenture- 
holders to either approve or reject the proposal. He might say 
that a very considerable amount of support had been accorded the 
scheme by the debenture-holders who had sent in proxies. They 
had got to decide whether, in the first place, the money was wanted, 
and secondly, whether the course now suggested was the best mode 
of raising it. Undoubtedly the money was required and must be 
obtained, and they were all aware that during the past few months 
the times had not been propitious for raising money in the city. 

Ма. J. A. Paice, а director, then proposed tho resolution. He 
said that the company found itself in the position of not having 
sufficient money to continue its necessary development. It was 
necessary, therefore, that more money should be obtained, and it 
must be apparent to them that under the present condition of 
affairs the ordinary methods of getting fresh capital by an iesue of 
further shares was quite out of the question. They might say that 
the directors might have issued further debentures to rank pari 
passu with the existing ones, but they had exhausted all their 
powers in that respect. The only method, therefore, by which 
they could obtain what they needed was by the issue of prior 
lien shares. The business they believed to be a good one. 
They believed that with nursing, care and energy the company 
could be brought into a satisfactory paying condition, but it would 
take time. He did not think that the sum of money which they 
asked the existing debenture-holders to have put in front of them 
was one which seriously affected their security, or would hamper 
the company in any way. Well, as he had said, the business was 
improving. This year for tbe first time for some time, they had 
been able to cover the debenture interest, and leave a small 
surplus, and he believed that with nursing and care, they would 
eventually be able to convert the company intoa profitable concern. 
(A voice: Wind it up.“) No, he did not agree with that. The 
directors had already considered that it would not be in the best 
interests of the debenture-holders to appoint a Receiver. 

Cor. CBADOOK seconded the resolution. 

Mr. Torr, who said he was a debenture-holder to the extent of 
£5,000, remarked that as far as he had been able to gather, the 
effect of the scheme would be that he and his fellow-holders would 
lose £300,000, in order to pay off the American company, whose 
security up to the present moment bad been inferior to theirs. 
At present they held a first mortgage on the freehold property of 
the company. None of the loans of the American company had 
stood in advance of their claim, but if they passed the resolution, 
the claims of the American company would be paid off out of the 
money that would be raised. In his opinion, the interests of the 
debenture-holders would be best served by the appointment of a 
Receiver. They would then get possession of what they had 
always believed to be their property in the event of their claims 
not being met by the company, and it would then befor them to say 
what steps they considered best for raising money. They were 
absolutely in the dark as to how the business of the company was 
carried on—the only time their rights became valid was when their 
interest was not paid. If the money could not be raised by a 
further issue of shares or by debentures pari passu with the 
existing ones, why could it not be raised by second preference 
shares or some other charge which, while taking precedence of their 
rights, would still leave them in possession of tbem ? If the busi- 
ness was in anything like the satisfactory state the directors would 
like them to believe it was from the circular they had iesued, surely 
it would not be impossible to raise second debentures or preference 
shares, in either of which cases the rights of the existing debenture- 
holders would remain intact ? 

Мв. FULLER eaid he was very disappointed when Mr. Price sat 
down without giving them practically any information, for he bad 
hoped that they would have been given a full explanation as to the 
position of the company. He (Mr. Fuller) had wished to circularise 
the debenture-holders on the matter, but a request by his solicitor 
to inspect the registr in order to take extracts was refused, and it 
was only on Saturday last, after he bad informed the company that 
he would take the matter to the Courts, that he was allowed 
personally to see the register. It was obviously too late then to 
circularise the debenture-holders, and so in place thereof he had 
written a letter to the secretary which he would read. Mr. Fuller 
then read a long letter, which was dated December 14th, in which 
he stated, inter alia, that the American company had a ‘claim as 
creditors of £185,499, against which, he believed, they held the 
Clyde Valley shares (which had only a prospective value), and that 
they were otherwise unsecured. The board supported their request 
for this issue by saying the Merchant Trust (with a holding of only 
£20,000 out of £1,241,353 debenture stock) considered the proposed 
offer the best solution of the present position, but from whose point 
of view? The American company held £675,000 debenture stock, 
and as it was clearly to benefit under the scheme, and the Mer- 
chants’ Trust was a paid trustee for the debenture-holders, they 
would not be likely to view the matter from the private debentare- 
holders’ standpoint. Mr. Fuller concluded by saying that in his 
opinion to suggest that they, as first mortgagees, should assist some 
of tbe present creditors to be paid appeared to him to be out of 
all reason and devoid of equity, and he questioned whether any 
resolution, passed at the meeting would be valid in law. 

Мв. L. L. Cowen asked what amount of debenture stock was 
requisite to carry the resolution, and whether it was true that the 
board held proxies representing £625,000 worth of debenture stock 
issued to the American Westinghouse Co. 


t 


The CHAInMAn said that to constitute the meeting two-thirds of 
the holdings was requisite, which was £827,568, and to carry the 
resolution three-fourths of that two-thirds must vote in its favour — 
that meant £620,676. Tne total amount of proxies held by the 
company was £894,529, of which £675,000 was on behalf of the 
American company. | 

Mr. Емрвом said it was clear that the meeting was swamped by 
the £675,000 votes which the board had received from America. The 
remainder of that money was invested by men in England who took 
4 per cent. because they considered that there was nothing speculative 
about the investment. In his opinion it was not fair; it was un- 
English to come before them with such a proposal when the 
American company, which was interested in carrying it, had sent 
in sufficient proxics to practically swamp the ordinary investor. He 
hoped there would be a combination of the English shareholders to 
fight this thing for all it was worth. The transaction was most 
unjust and savoured of those methods of American finance with 
which people had been only too familiar of late. 

Mr. BINGHAM, speaking in opposition to the resolution, said that 
if there was any reasonable ground for believing that the business 
could be made to pay, all he could say was, it ought to have been 
made to pay up tothe present. It secmed to him that the thing 
was a gamble—nearly half a million of the money that was raised 
had gone to other companies. He was perfectly satisfied that if 
this £300,000 was raised it would go where all the other money bad 
gone, judging from the unbusinesslike way in which the company 
had been managed. 

MR. WxNNE Evans said he thought they had a right to expect 
to see the trustees at the meeting to explain why this money was 
required. Why should they have to stand out of their money 
in order to pay the American creditors ? 

Мв. Н. міти said that much as he deplored the necessity for 
the scheme, he considered it preferable to a receivership. It was 
quite clear that if they put in a receiver at the present time and 
had to realise the assets, they would not get 20s. in the £ for their 
debentures. He agreed that the administration of the company in 
the past had left à great deal to be desired, but he would remind 
them that a change was made abouta year ago, and the advent 
of the new managing director had synchronised with a profit 
instead of a loss on the trading. 

Replying to questions, Mr. Price said that no pressure had been 
brought by the American company in regard to the scheme—in 
fact, they had had to put pressure upon them to accept it. 

SIR JAMES WHITEHEAD asked whether anybody was present 
representing the Merchants’ Trust, and, if so, he would like some 
explanation as to why they had thrown over the debenture-holders. 
He also wished to know whether the Merchants' Trust had any 
interest whatever or of any kind in the company other than as trustees 
for the debenture-holders, and further, as they were to be the 
trustees of the new trust, what remuneration they were to receive. 

The CHAIBMAN said he was there representing £20,000 worth of 
debentures owned by the Merchants' Trust. He submitted that it 
was not reasonable to supposc that they were willing to throw over 
their interest in tbat sum, unless they thought that the best and 
wisest course was to support the scheme. The remuneration of the 
trustees would be £50 a year. The Merchants’ Trust held in 
addition £10,250 in preference and £1,000 in ordinary shares. 

Мв. Tork moved the adjournment of the meeting till January 25th, 
and this on a show of hands was carried by 19 votes to 8. 

Мв. PRicE thereupon demanded a poll, which was at once pro- 
ceeded with, and resulted in the amendment being defeated by a 
large majority. 

On a show of bands the original resolution was also lost, and in 
this case also a poll was demanded, with the result that the Chair- 
man declared the resolution to be carried. 


D. Santoni & Co. (1907), Ltd. 


À MEETING of creditors of this company was held on Friday last at 
64, Chancery Lane. Mr. Ronald Power presided, and there was а 
large attendance. 

The Cuargman said the creditors had been called together by the 
directors for the purpose of receiving a statement as regarded the 
present position of the company, and incidentally for the purpose 
of discussing the best means of mecting that position. The cause 
of the difficalties in which the company found itself was, in the 
first place, the extreme difficulty they had experienced in getting 
in their accounts. They were owed something like £6,000, which 
they found it exceedingly diflicult to get in. That shortage of cash 
meant that from time to time they had not been in a position 
to meet the accounts of some of their customers as they became due, 
although he wished to acknowledge that they had received the 
greatest consideration from the majority of the people with whom 
they were dealing. They found themselves in that position towards 
the end of last month, and one of their supply houses proceeded to 
sign judgment against them and levy execution. As a resuit 
of that, the debenture holders appointed a Receiver. The directors 
then got into touch with about 40 or 50 of the larger credito! s, 
and convened a meeting for the purpose of dealing with the posi- 
tion, which at that time had got very acute, as the creditor had 
threatened to put a petition on the file to wind up the company. 
He (Mr. Power) suggested to the creditors that if the company was 
to go into liquidation, it would be better that it should be done 
voluntarily than compulsorily. Subsequently to the meetiog several, 
names were submitted by creditora as likely people for the post of 
liquidator, and the name which appeared to mect with most favour 
was that of Mr. J. H. Duncan, chartered accountant, of 39, Cole- 
man Street. He (the chairman) called about 12 or 15 of the largest 
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shareholders together, and submitted Mr. Duncan’s name to them, 
and he also sent his name to the principal creditor at Nuremberg, 
and about two-thirds of the total indebtedness of the company had 
signified their assent to Mr. Duncan’s appointment. Proceeding to 
figures, Mr. Power said that they took stock on the 30th of last 
month. The book debts were taken as at that date, and as regarded 
ihe other items, furniture, fittings, &c., they were taken from the 
balance-shect which was made up to June last. The trade 
debtora were £6,084; stock in hand, £6,409; plant, machinery 
and tools, £635; factory fittings, office furniture, &c., £1,277: 
goodwill £3,908 ; total, £18,243. On the liability side the unsecured 
creditors on open account were £10,115; bills payable, £2,787; 
debentures, £4,950; interest accrued, £50; preferential creditors 
for rent, £150—a total of £18,053, which left an estimated 
surplus of £190. That, of course, was showing the posi- 
tion of the company as a going concern. They had had 
a scheme of rcorganisation before them for some considerable 
time, and about six weeks ago they had an opportunity of acquiring 
a factory near London at a very low price, which would just have 
suited them, and which they could bave acquired with plenty of 
work in it. He thought that would be a very good opportunity for 
reorganising the whole concern, and he was hoping to get financial 
assistance to the extent of about £30,000, when this unfortunate 
occurrence took place; the scheme was stil on the fais and 
he had very good hopes that if the creditors worked with the 
directors, and if thev all worked harmoniously together with t^e 
object of trying to save the money that was in the company, he 
would be able to bring that scheme through. It was perfectly 
obvious, however, that they could do nothing if they were to meet 
with opposition from the creditors. Immediate liquidation would 
be an undesirable step—not only would it cause the determination 
of important contracts which they had in hand, but it 
would materially affect the company’s credit. He would 
suggest that the best course would be for them to avree to the 
principle of a voluntary liquidation, but postponing the matter 
until they saw what resulted from the negotiations to which he 
had referred, for raising fresh capital. In the meantime they 
might appoint a committee which should look after the interests of 
the creditors. 

A long discussion ensued, and replying on the same, the CHAIR- 
MAN said that £2,750 of the debentures were controlled by himself, 
being in the name of his wife. He was the London manager and 
director of the company, and if they would allow him to do his 
best to bring the company through its difficulties and put it on its 
legs again, he would continue the negotiations that were now in 
progress for getting in additional capitul, but he must have the sym- 
pathy and co-operation of the creditors in the matter. If he could not 
get the support of the creditors, they must take the concern into their 
own hands, after the debentures had been paid off. He could promise 
them that he would father no scheme of reorganisation which did 
not provide for the creditors receiving 20a. in the £. He wished 
it to be distinctly understood that he did not promise any scheme, 
but would do his best to get it through. He declined .to give the 
turnover of the company, but he could tell them that it had doubled 
itself since August. | 

Ultimately the following resolutions were carried nem. соп. :— 
“ That this meeting of creditors of D. Santoni & Co. (1906), Ltd., 
is opposed to a compulsory winding-up of the company and will 
support a voluntary winding-up with Mr. J. H. Duncan as voluntary 
liquidator, but it is the opinion of the meeting that it is desirable 
to postpone liquidation pending negotiations for raising fresh 
capital.” “That a committee of the five following creditors, Mr. 
Turner, Mr. Günther, Mr. Bailey, Mr. Bateman and Mr. Rooke be 
re-appointed, with power to add Mr. Neu to this number, and be 
empowered to employ Mr. J. H. Duncan to act as accountant to the 
creditors, and that the expenses of such committee and said 
accountant be paid by the company." 


The Underground Electric Railways Co. of London. 


THE fifth annual meeting of the shareholders of this company was 
held on Monday at Hamilton House, Victoria Embankment, Bir 
Edgar Speyer, the chairman, presiding. | 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
December 20th, page 1024), the Снлівмах said they hoped early 
in the New Year to put before the shareholders & scheme for 
dealing with the company's finances, when he would explain the 
propesals in detail. Under those circumstances, he thought it was 
in the best interests of the company that he should reserve his 
remarks until then, and that the present meeting should be 
adjourned until some date early in the New Year, when they would 
be called together to consider the scheme. 

Lorp GEORGE HAMILTON seconded the motion, and the report 
was adopted. 

The retiring directors and auditora having been re-elected, the 
proceedings, which did not occupy more than two or three minutes, 
terminated. 


Germany.— The Siemens Schuckertwerke Gesellschaft 
reports a net profit of £508,276 for the last financial year, an 
increase of £58,340 over the preceding 12 months. The Schuckert 
Co. is declaring a dividend of 5 per cent., and the Bieruens-Halske 
Co. one of 11 per cent. 


Liverpool Electric Cable Co., Ltd.—The annual 


general meeting of the company was held at вва on the 
20th inst., when a dividend of 74 per cent. was declared. 


STOCKS AND SHARES. 


Saturday Afternoon, 


Wirz the closing of the Stock Exchange at one o'clock to-day, 
Saturday, business virtually shuts down on what one facetious 
jobber calls the sunny side of Christmas. The last few days have 
been so quiet that the markets might almost as well have been 
closed ; and although the official recess consists only of Christmas 
Day and Boxing Day, it is quite certain that a good many depart- 
ments will, for all practical purposes, be suspended during the 
whole of the week. 

Home Railway stocks have been benefited by Lord Allerton's 
specch at the Great Northern meeting last Friday, in the course of 
which he tbrew out hinta of a closer union of railway interest: 


venerally, taking the new agreement between his own company and 
the Great Central as the text of his prophetic utterance. The 
electric railways have, of course, been gradually working towards 
a state resembling a community of interests for the past year or 
two, drawn together by the bond of common affliction which over- 
competition has laid upon them. Electrical Railway issaes have 
hardly moved, but there is a good deal of speculation as to what 
the dividend on Central London Deferred is likely to be. Estimates 
vary from 14 to 24 per cent., the distribution, as usual, being for 
the full year. 

Telegraph stocks and shares are fairly firm, although there was а 
slight pressure to sell Globe Telegraph and Trust Ordinary, despite 
the dividend of 2s. per share. West India and Panama Preferences 
are picking up again, and 2s. 6d. rises in the Ordinary and 
Preference have taken both Preference issues to about 71. The 
Fastern and the Anglo-American divisions are unusually quiet, 
while in the Telephone group the only alteration is a slight 
improvement in National 34 per cent. Debenture stock. 

Electricity Supply shares show rises of 53. in County of London 
Electric Preference, and half that. amount in Urban Ordinary 
shares. St. James's Preference are not quite so good, though still 
retainirg part of their last week's rise. Other shares in the list 
ate as motionless as ever. 

After a somewhat dramatic rise of 8 points, Sao Paulo Tramway, 
Light and Power Ordinary stock has relapsed 5, falling to 114. 
Sunderland District Electric Tramways Debentures are again 
flatter at 79, exhibiting a further 2 points loss. Isle of Thanet 
Electric Tramways and Lighting Preference shares changed hands 
at 20s. the other day, and British Electric Traction Ordinary were 
done at 31s.  Anglo-Argentine Tramway Preference continue 
strong, but British Columbia Preferred Ordinary shed 2 per cent. 
of its improvement and returned to 107. 

Victoria Falls Power Preference shares, which have recently 
been admitted to official quotation in the Stock Exchange daily 
list, are called 10s. to 12s. 6d. It is not difficult to buy them. 

Attention is a good deal concerned with Mexico at the present 
time on account of the rearrangement of railway freights which it is 
proposed to carry out, and there has also been quiet buying of 
one or two Mexican electric descriptions. The 5 per cent. Fitst 
Mortgage bonds of the Mexican Light and Power Company are 
about 84, the capital stock standing at 44. "The 5 per cent. Gold 
bonds of the Mexican Electric Lighting Company are called 76 to 
78. Canadian General Electric, the company hailing from the 
same stable as the Mexican Light and Power, has its common 
shares about par, and Electrical Development Company of Ontario 
5 per cent. First Mortgage bonds were done at 74 on Friday last. 


Competition. — The Automobile Club of Milan is 
holding a competition, the prizes to be adjudicated upon during the 
spring, 1908, for the best means of lighting motor-cars. The com- 
petition is divided into three parts: (1) The best generator; 
(2) the best lamp; (3) the best system for lighting motor-cars. 
The Executive Committee consists of Messrs. Silvio Crespi (presi- 
dent), Fazio dal Pozzo, Dr. Alberto Pirelli, Luigi Brigatti and 
Count Carlo Sormanni. 


\ 


France.—The Association дев Industriels de France 
Contre les Accidents du Travail, a combination of French manu- 
facturers founded with the object of minimising accidents arising 
from defective machinery and during the process of work, has 
accorded the following prizes:—(1) Primary elemente—Messrs. 
Leclanché & Co., £140; Messrs. usselle et Tournaire, hon. 
mention and £40; (2) sccumulators—Bociété Anonyme pour le 
Travail Electrique des Métaux, £120, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1907. 


Tux electrical business of the above month shows a recovery in were, for the exports, 161:6 and imports, 154 thousands respectively: 


value as regards exports, and a slight fall on the part of the im- An exceptionally good return is shown in the electrical machinery 

ports; the re-imports remaining practically stationary. export section, which reached some £87,000 in value; cable exports 
Thus, the November exports from Great Britain amounted to also maintained a high value, amounting to £48,010. 

£184,641, an amount which compares with £171,427 in the pre- As regards the import section, machinery, cables, and particularly 

ceding month; the imports at £158,884 were some £3,000 lower telephone material, show considerable reduction in value, compared 

than in October, and the re-imports amounting to £21,776, some with the normal. 

£700 higher. Our most valuable customer during the month was our Indian 
That these figures show very satisfactory progress is best seen by empire, New South Wales and Japan coming second and third 

compariron with previous averages, which in 1906 were for the respectively; Holland figures as the most prominent impor- 

exports, 134; imports, 147; and the re-exports, 12:8 thousands ter into this country, not necessarily, of course, of its own pro- 

respectively ; and during the first nine months of the present year ducts. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 
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| 

| | 
Fr ane 688 525 147 23 1.829 66 42 5 3,325 
Portugal, Madeira Portuguese Africa. 464 280 71 68 200 1,053 6| ... 2,142 
Span. 66 209 9 66 6 201 5 3 560 
Italy, Austria and Greece — ... ... 110} ... 93 | 21 , 9,094 .. | 163| 3,481 
Channel Isles, Gibraltar and Malta ... 306 45 98 13 2,423 5 55 11 2,956 

| 
U. S.A. т | 58 350 B ы | T 118 | .. TT iai v fas 527 
Canada ... Е 21 250 560 56 | 11 205 65 | ... 1044 б 1,272 
British West Indies ss те i3 jag eis 17 4 T 137 | ... va 54 3 eas 215 
Mexico, Venezuela, Peru and Uruguay 102 141 61 3,886 5 25 . 4,220 
Chile ids T" ә» bus a ‘ae 285 203 180 | 332 eee 2,677 10 i ši 3,687 
Brasil ee ee TP esa is з 460 401 699 | 404 12 | 3,488 451 20 $a 5,935 
Argentine — — — S. | 4,761 | 2,637 116 | 524 424 | 8,681 | 255 12, 108, 110 303 
Egypt d ses Vus (ups Td 282 61 260 72 25 | 1,885 8 4 37 
British West Africa eds 858 T sii 98 52 or 99 аз 38 | ... 50 | .. 239 
Cape of Good Hope  ... — via iss 479 | 1,218 145 | 348 501 | 5,937 35 4 23 8,690 
Natal .. e€ 0099 0 09 as 346 | 3,788 | 766 | 322 521 | 1,226| 67 46| 176 64 7,322 
Zanzibar, Brit. East Africa and Mauritius ... 53 8 275 27 vs 34 19 61| .. А a 
China and Siam T eee aoe ТА 444 181 900 | 200 Po: 2,367 I s 12 
Japan ie sos ens н -— .. | 2,997 | 3,546 283 | ... 806 | 8,519 | 258 | ... 225 | 790 ES 16,824 
Java and Dutch Borneo... 7 га iss 568 PS 25 18 S сае A oe 70 | ... ids 681 
India.. . | 2,751 | 4,567 | 3,492 1,585 629 | 6,886 1,088 141 | 129 3,779 437 25,482 
Burmann . . . 223 3,197 922 161 452 91... 17 58| .. 5,037 
Ceylon . ꝝ z. 215| 159 43 14 25 759 37 18 .. 1.270 
Straits Settlements, Fed. Malay States, and 

Labuan... si sis säs - —. + 462 696 358 26 7 140 35 5 D sas TS 1,714 

Hong Kong see se А sii о ud 104 145 гае 356 | ... 25 22 | 130 m 792 
West Australia ... ons T -— s 223 389 313 | 209 et 2,073 | 133 7 44 78 oa 3,469 
South Australia ... Р m ids ees 422 14 132 54 | 1,707 26 | ... 297 s P 2,355 
Victoria ... “ea ee m к 378 | 6,590 445 | 251 61 | 4,022 44 es 4 vss 11,795 
New South Wales — si dag .. | 1,891 | 12,138 296 | 687 44 | 1,607 91 14 | 120 466 17,354 
Queensland si, dou . Que M. e | 359 | 1,002 15| 25 31 260 А T 1,692 
New Zealand ; | 972 | 9153 | 1,275 | 32 95 | 1,996 | 164 6|. 16 5,939 


19 699 E: eundi cage Бе . | 7204 
| 


Total, £ | 20,185 [48010 13,314 


1 3,494 | 81,511 3,106 454 2,554 5,598 437 184,634 
| | 


Additional export: Algeria, £7. 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
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£ £ & | E. £ £ | & | к | £ & & £ 
Russia, Norway, Sweden and Denmark А 18 | 815 І 50 ые 560 | 308 | ... | 4,236; .. sis 5,982 
Germany ... aas us vas T T€ 184 | 3,828 | 1,248 ,10,864 21 |17,282 479 1,425 1,687 SF 37,018 
Holland ... 243 | 9,969 501 |15,946 772 | 5,140 718 | 8,317 | 1,234 | 6,995 wes 49,835 
Belgium 4. 7 .. 479 | 5,082 | 115 4,8056] 257 | 5,833 | 268 | 1,476 | 7,612 1.060 ... | 26,937 
France ad ku — T sas 490 , 7,330 | 3,572 982 | 1,532 | 1,534 , 18 3, 984 8. 19,478 
United States. . 2022; 713 783 797 2 1,329 | 500 1,172 | 19,634 

J T. окаса. . 
Total, E 3, 436 | 27,687 | 6,219 хай 2,582 42,667 1, 788 ae 15,355 | 9,227 | sei , 158,884 

| | | 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
| £ £ £ £ £ £ | & £ £ | £ £ £ 
Various countries, mainly as above e. | 4,736 | 4,977 | 310 429| 1,342 | 8,683 | ... 401 677 | 221 Р? 
Toran Exports : £184,641 Toran Rz-Exrorts: £21,776 TotaL Imports: £158,884 


Nors.—The amounts appearing under the several headings are classified according to the Customs returns, The first and 
third columns contain many amounts relating to “goods” etherwise unclassified, the latter, doubtless, consisting of similar 
materials te those appearing in adjacent columns. i 

9 This section does not include telegraph cables and apparatus, 
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THE INFLUENCE OF THE RATED SPEED 
AND OUTPUT ON THE DESIGN OF 
CONTINUOUS-CURRENT GENERATORS. 


* Bx H. M. HOBART, M. Inst. C. E., AND A. G. ELLIS, 
Assoc. A. I. E. E. 


(Concluded from page 1032.) 


Ix making such an investigation, in order to readily com- 
pare the leading constants for a given rated output, but at 
different rated speeds, considerable assistance may be derived 
from plotted curves of the various quantities involved. Let 
us, for example, endeavour to ascertain the most economical 
speed for a 250-Kw. 250-volt continuous- current generator. 


|25006 250 Kolis 1300n s00 kots \l000km 2020/9; 
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Fic. 6.—CURVES SHOWING THE RELATIVE VALUES OP TECHNICAL 
DATA OBTAINED FROM THE DESIGNS BY CHART METHOD IN 
TABLES 6, 7 AND 8, AND DESIGNS GIVEN IN SPECIFICATION 
IN TABLE I. 


In fig. 4 is plotted the total works cost in shillings for 
generators of this output and voltage, as a function of the 
rated speed in R.P.M. 

The minimum value of the total works cost is observed to 
occur at the rated speed of 1,500 n.P.M., and may be taken 
as some 168. per KW., or £200 total. 

Fig. 4 also shows the cost of effective materia! at 1,500 
R. P. Mu. It amounts to seme 4s. per KW. The cost of 
effective material does not reach a minimum value on the 
curve as drawn. Beyond the rated speed of 1,500 R. P. u., 
however, the decrease i8 but slight. | 

Thus the total cost of effective material for the 
250-volt dynamo is 4°0 x 250 = 1, 000/ = £50. 

The total weight of effective material expressed in kilo- 
grammes per kilowatt reaches its minimum value at 2,000 
R.P.M., a8 shown by the curve in fig. 4. 

The weight of effective material for a 250-kw. dynamo 
at a rated speed of 1,500 R. P. M. (fig. 4) is about 10 kilo- 
grammes per kilowatt, hence the total weight of effective 
material amounts to 250 x 10 kg. = 2,500 kg. = 2:5 
metric tons. 

From fig. 5 it is seen that at a rated speed of 1, 500 R. P. M. 
а value of some 8 reactance volts is obtained. This ів 


250-Kw. 


а moderate value for an interpole machine of the rated out- 
put under consideration. 

The armature heating expressed in watts per square deci- 
metre at the rated speed of 1,500 R.P.M. is about 75 (from 
the curve in fig. 6). This value need not lead to an exces- 
sive temperature rige, as with an armature peripheral speed 
of 48 metres per second, an excellent circulation of air may 
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Fie. 7. — CuBvES SHOWING VALUES ОЕ REACTANOE VOLTAGE, 

` VOLTS PER SEGMENT, AND Соммотлтов PERIPHERAL SPEED 
‘FOR 45 PRELIMINARY DESIGNS FOR CONTINUOUS-CURRENT 
GENERATORS OF VARIOUS Ratgp OUTPUTS, VOLTAGES AND 
SPEEDS. 


be maintained, provided there be a sufficiently large internal 
diameter of armature and sufficiently numerous ventilating 
ducts in the core. 

The principal constants and data of the 250-kw. 250-volt 
machine at the most economical rated speed—namely, 1,500 
R.P.M.—are contained in Table II. | 

In Table II are also contained leading constanta for 
500-KW. 500-volt, and 1,000-Kw. 1,000-volt, designs 
deduced from the curves in figs. 4 and 5. 

The minimum Total Works Cost for a dynamo of 500 Kw. 
rated output occurs at a rated speed of about 1,000 R.P.M. 
In the case of the 1,000-Kw. machine, the minimum total 
works cost occurs midway between 500 and 1,000 в.р.м., 
and is taken at 750 R.P.M. 


TABLE II.—TzcHNICAL Data AND Совт or 250, 500 AND 
1,000 Kw. CONTINUOUS-CURBENT GENERATORS. 


Rated output, Kw. 250 500 /| 1,000 
Terminal voltages А 250 | 500 1, 000 
Rated speed, R.P.M.  ... 2 UR .. | 1,500 | 1,000 , 750 
Total Works Cost in shillings... a .. 19,840 | 9,200 | 16,800 
Cost of effective material in shillings per kw. | 40 76 70 
Weight of effective material in kg. per kw. 10 | 12 |1155 
Armature peripheral speed in metres per second 42 50 | 45 
Commutator » ” ” » » n 26 30 30 
Reactance voltage m И 8 9 16 


Watts рег sq. dcm. of armature surface 


gs 85 „ 
Efficiency at full rated load ... m "T 


76 | 85 
94:0 959477 % 95:2 J 


| 


The most economical speeds consistent with good designs 
for these different outputs may thus fairly be taken some- 
what as follows :— 


250 Kw. T Р se . 1,500 R. P. M. 
500 Kw. 1,000 н.р.м. 
1,000 kw. 750 R. P. u. 


The steam turbines at present in use for corresponding 


outputs run at much higher speeds. These speeds are 
approximately as shown in Table III. 
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TABLE III. 
Speeds in revolutions per minute. 
оен Economical d b ей 

output. e E Speg Curtís type Parsons type 
| S Mir QUE turbines. tarbes. 

250 1,500 2,200 3,000 

500 1,000 1,500 2,500 

1,000 | 750 1,000 2,000 

2,000 | 500 750 1,250 


i 


In this table it is shown that, for a continuous-current 
dynamo of given capacity, the corresponding economical 
speed is approximately equal to the speed of a Curtis turbine 
of twice the rated output. 

Hence, where direct-coupled, steam-turbine-driven, con- 
tinuous-current sets are required an obvious plan consists 
in employing two dynamos direct-coupled to one turbine, 
the turbine being of sufficient rated output to drive the 
dynamos when both are fully loaded, and to meet all 
requirements of overload during the specified time. 

In a large continuous-current generating station, this 
arrangement of coupling two continuous-current dynamos on 
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Fic. 8.—CuRvES SHOWING VALUES OF ToTAL Works Cost IN £ 
AND ToTaL WEIGHT IN KG FOR 45 PRELIMINARY DESIGNS 
FOR CONTINUOUS-CUKRENT (GENERATORS OF VARIOUS RATED 
OUTPUTS, VOLTAGES AND SPEEDS. 


one turbine shaft has, amongst other obvious drawbacks, 
the disadvantage of complicating the switchboard arrange- 
ments, and increasing the amount of supervision required 


owing to the large number of electrical generating units 


required. 

For a lighting station with a widely varying load, the 
increased number of relatively smaller machines can be 
turned to good account by improving the all-day efficiency. 

In Table IV are set forth the efficiencies of 250, 500 
апа 1, 000-Kw. continuous-current generators at full, half 
and quarter load. 


TABLE IV.—ErricreNciES or С.С. GENERATORS AT 
DirrERENT LOADS. 


Full-load. 3-load J- load. 
250 KW. ... 94'0 95 90 0 95 840% 
500 KW. ... 94˙7 & 92:0 % 86:0 % 
1,000 KW. ... 95:2 % 93:5 $ 88:0 Z 


Let us take the case of a continuous-current turbine set 
with a rated output of 1,000 kw. Table V shows the 
dynamo efficiencies of two sets of this output, the one 
employing one dynamo of 1,000-Kw. rated output, and the 
other employing two dynamos of 500-Kw. rated output 
respectively. 


TABLE V.—EFrFictenciges oF 1,000-kw. С.С. Тснво SET. 


Employing Employing 
one dynamo. two dynamos. 
Efficiency at full load s 95:2 947 
5 » half load ... кү 93°5 94°7 
у » quarter load sa 88˙⁰ 92˙0 


From this table it is seen that the efficiency is considerably 
improved on light loads by using the turbine set witb two 
dynamos. т 

These efficiencies are, of course, based on the assumption 
that, at one-half the rated load and at less loads, one of the 
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Fic. 9.—CURVES SHOWING VALUES OF ABRMATUBE Loss, Com- 
MUTATOR Loss, FIELD Loss, Friction Loss, AND Tora“. 
Losses ков 45 PRELIMINARY DESIGNS FOR CONTINUOUS- 
CURRENT GENERATORS OF VARIOUS RATED Outputs, VOLTAGES 
AND SPEEDS. 


500-KW. machines is switched out, its field circuit opened, 
and its brushes raised. 

The designs given above, and on which we have based 
these comparisons, have been obtained by working out each 
design individually to a fair degree of detail, independently 
of the method described in the article in the ELECTRICAL 
REVIEW for September 6th, 13th and 20th, 1907, as was 
stated at the beginning of the present article. We have, as 
a check on the general method, obtained the leading data of 
these designs also from the chart given in fig. 7 of the pre- 
vious article, and compared the data obtained by both methods, 
in fig. 6. | | 

In Table IX of the previous article we obtained leading 


data for 500-Kw. 250-volt machines derived from the chart 


in fig. 7, at the rated speeds of 125, 250, 500, 1,000 and 
2,000 R. P. M. . 

In Table VII these data have been incorporated together 
with similar data for 500 and 1,000-volt designs of the 
earne rated speeds. In a similar way we have also obtained 
corresponding data for 250 and 1,000-Kw. designs at 250, 
500 and 1,000 volts and for the same rated speeds. We 
have in fig. 6 selected the 250-Kw. 250-volt, 500-Kw. 500- 
volt, and 1,000-Kw. 1,000-volt designs from Tables VI, VII, 
and VIII. The data of these designs, obtained from the 
chart, are plotted in the dotted-line curves in fig. 6 ; the full- 
line curves indicate the results of the designs worked out in 
this article by the ordinary detailed procedure. 

The curves show the following quantities plotted against 
the rated speed :—Reactance voltage ; armature strength— 
ampere-turns per pole; D x (A, + 0'7 r)—(which is a 
measure of the Total Works Cost); armature peripheral 
speed. On the whole, the curves are in good agreement 
with each other, the chief differences occurring at the 
higher rated speeds, and even then they are relatively slight 
in magnitude. This comparison affords evidence of the 
usefulness of the method described in the previous article as 
a ready meansof arriving at a sound preliminary design for 
& continuous-current dynamo. 
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TABLE VI.—DzsiaNs ғов 250-K w. CONTINUOUS CURRENT Dynamos, FOR 250, 500 AND 1,000 Уогтѕ AT DiFFERFNT RATED SPEEDS. 
(These designs were obtained from the Chart of Fig. 7 on p. 442 cf the ErgcTRICAL REVIEW for d acd 13th, 900 


Rated speed in revs. рег minute... 125 250 500 1,000 2,000 

| | 
Voltage ss sis na ..| 250 500 1,000] 270 500 1,0001 250 500 1,000] 250 500 1,000] 250 500 1,000 
No. of poles... o a . | 10 8 8 8 6 6 6 G 4 6 6 4 4 4 2 
Cycles per second ... Yun ..] 108 84 84 168 126 120 25 25 168 50 50 33:6 67 67 33:6 
Armature diameter... " о 160 150 170 | 120 110 130 85 90 75 75 60 60 55 55 50 
Gross core lergth ... ж hy | 30 34 26 28 35 24 al 28 41 24 37 M 30 30 35 
Polar pitch .. is - ri 50 59 67 47 58 69 44 47 59 39 32 47 43 43 79 
DX(N4077) .. m . . [10,400 11,700 12,500| 7,200 8,300 9,200] 5,200 5,400 6,000] 3,800 3,600, 4,200] 3,300 3,300 4,500 
Ay = т -— 006 0558 039 06 061  035| 07 06 | 07 0'61 115 0:8 07 077 0:43 
Armature peripheral speed s, 105 10 11 16 | 14 16:5 22 23:5 20 38 30 30 59 59 53 
Armature ampere-turns per pole... | 7.500 8,800 10,000] 7,000 8.700 10,300] 6,600 7,000 8,800 | 5,800 4,800! 7,000] 6,500 6,500 11,800 
Amperes per circuit wan .. | 100 63 31 125 84 42 167 84 | 63 167 | 84 63 250 , 125 125 
Turns per pole i us T| 75 140 320 56 . 103 246 40 83 140 35 07 ' 110 26 52 95 
Turns per segment .. 1 1 2 1 14 2 1 1 1 1 1 1 1 1 1 


Total No. of commutator segments 750 1,120 1,280] 448 618 738 | 240 498 560 | 210 342 440 | 104 208 190 
Width of (segment + insulation)... | 050 > 035 035 | 050 050 050 [050 050 035 [050 0750 035] 050 050 0:0 
Commutator peripheral speed. 80 84 . 95 94 | 13 155 10 21 155 17 28 25 17 34 32 
Reactance volts ge. КҮ ss] 28 24 40 30 | 397 70 40 44 5:8 65 78 85 13 13 12 


TABLE VII.—DzsriGNs ғов 500-kw. CONTINUOUS-CURRENT DYNAMOS FOR 250, 500 AND 1,000 Vorts at DIFFERENT RATED SPEEDS. 
(These din were obtained from the Chart of Fig. 7 on p. 442 of the ELECTRICAL Review for September 13th, 1907.) 


— —— — — — — a ——— — —— —— 


Rated speed in revs. per minute... | 125 250 500 1,000 2,C00 

" = — ---— ———- 
Voltage... asses ..] 950. 500 | 1,000] 250 | 500 | 1,000] 250 500 1,000] 250 500 1,000] 250 500 1,000 
No. of poles... is E ..] 16 12 10 12 10 | 8 10 | 8 | 8 6 6 6 4 4 4 
Cycles per second ... qs . . 168 131286] 105] 25 21 | 168] 42 | 336, 336] 50 50 | 50 67 67 | 67 
Armature diameter... р 230 200 190 170 160 150 135 12 | 120 95 | 95 90 70 70 70 
Gross core length ... ai №1 24 32 34 26 30 34 25 30 | 30 39 29 32 33 33 33 
Polar pitch . Es i r| 45 52 60 44 50 58 42 46 46 49 49 46 55 55 55 
DX ( T O7 7). .. . 12,600 13,600] 14,400] 9,800 10,500 11,000] 7,300 7,400 | 7,400] 5.900 5,900 5,900] 5,100; 5,100 5100 
N cT : . . 054. 062] 057 | 06 06 . 056 06 | 5 H p 25 06 , 06 , 07 0:6 | 06 ; 06 
Armature peripheral speed Sa | 15 13˙0 | 125] 22 20 | 18 35 E 50 50 45 72 72 72 
Armature ampere-turns per pole... [6,700 7,800 9,000] 6, 600 7,500 8,700 6,300; 6, oe 6,900} 7,300 7,300 6,900} 7,600 | 7,600 7,600 
Amperes per circuit eo 125 вз | во | 166 | 100 | 62 | 200 125 62 333 166 83 | 500 250 | 125 
Turns per pole TÌ 53 94 | 160 | 40 75 | 140 | 32 55 110] 22 44 83 | 15 30 60 
Turns per segment. | 1 1 1 1 l1 d l | 1 1 1 1 1 1 


| 
Width of (segment + insulation)... | 0:50. 0°50 | 0:35 | 0:50: 0°50 035 | 0 50 050 035] 050, 050! 035 | 0:50 | 0°50 | 035 
Commutator peripheral speed s.f 90 12 125] 10 16 16 135 ; 19 26 11 22 29 10 20 28 
Reactance voltage. | 28 | 30 301 43 | 46 | 48 | 60 | 65 | 105 105 | 106] 18 18 | 18 
f rt | | 


Total No. of commutator вертепів 848 | 1,130] 1,800] 480 | 750 | 1,120| 320 440 880 | 132 | 964 498 60 | 120 | 240 
| 


TABLE VIII.—Desicns ron 1,000-kw. CoNTINUOUS-CURRENT DvNAMOS FOR 250, 500 AND 1,000 VoLTs AT DIFFERENT RA TRD SPEEDS. 
(These designs were obtained from the Chart of Fig. 7 on p. 442 of the ErECTRICAL RRVIEW for September 13th, 1907.) 
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Rated speed in revs, per minute ... 125 250 E 1,000 2,000 


| 

Voltage js к at .. 250 | 500 1,000] 250 | 500 | 1,000] 250 | 500 1,000] 250 | 500 | 1,000] 250 | 500 | 1,000 
No. of poles... "T eee a 20 16 14 16 14 12 12 10 8 8 8 6 6 4 4 
Cycles per second ... - 4.| 21 16:8 | 14:7 | 336 | 294 | 25 50 42 33:6] 67 67 50 100 67 67 
Armature diameter... T p | 320 | 290 | 270 | 225 | 225 | 212 | 175 | 162 150 | 135 | 135 | 110 76 76 76 
Gross core length ... Vies hy | 27 325 | 37 30 30 34 26:5 | 31 36 265 | 26:5 | 39 56 56 56 
Polar pitch ... a E T 50 57 60 44 50 55 46 51 60 53 53 58 40 60 60 
рх (№+07т) ... .. . q | 20,006} 21,000 21, 400 13,700; 14,600; 15,200} 10, 300 ! 10,800) 11,700] 8,600 8,600 | 8,800 | 6,400 | 7,400 | 7,400 
Ny ＋ т „1054 | 057, 062 | 0:69 0:6 0:62 | 058 | O61 0:6 0°5 : 0:5 0°67 14 0°94 | 0°94 
Armature peripheral speed Sa | 20 | 185 | 175| 275 | 275 | 27 46 43 40 72 72 |: 58 80 80 80 
Armature ampere-turns per pole... | 7,500 8,500 | 9,000] 6,600 | 7,500 | 8,200| 6,900 | 7,600 | 8,800} 7.900, 7,900 | 8,700 | 6,000 | 9,000 | 9,000 
Amperes per circuit ous ..]| 200 | 125 72 250 | 143 83 333 | 200 | 125 | 500 | 250 | 167 | 670 | 500 | 250 
Turns per pole a us T| 38 68 | 125 26 52 100 20 38 70 16 32 52 9 18 36 
Turns per segment s 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


Total No. of commutator segments 760 1,090 1,750] 416 | 730 | 1,200] 240 | 380 | 560 | 128 | 956 | 312 54 72 144 
Width of (segment + insulation)... | 050 ' 0°50 045 | 0:50 050 | 0°50 [0:50 | 0:50 оғо [0:50 | 0°50 | 0:20 [0:50 | 0°50 | 050 
Commutator 5 . 8e 80 ‘115 16˙5 88 15 25 10 


16 | 24 | 11 | 22 | 26 | 90 12 24 
Reactance voltage ... S] 42 44 46 || 60 | 63 | 70] 94 | 10°4 11 145 20 175 | 30 35 | 35 
) РО ИЧЕ РИИ ЧЕНГЕ RE OREN CORPER DRE NOD КОРЕ 
Having thus checked and justified the preliminary method Fig. 10.— Efficiency at full load, half-load and quarter- 
of general procedure, it is now proposed to consider the data load. 
of the 45 preliminary designs set forth in Tables VI, VII Fig. 7.—The reactance voltage increases with the rated 


and VIII, and to plot some of these data. Thereby we shall speed and output, and, in the larger rated outputs, increases 
obtain a fairly comprehensive idea of the influence of the with the voltage. The average voltage per segment also 
rated output, speed and voltage of the design. varies in a similar manner. The commutator peripheral speed 

While a considerable number of other quantities of interest increases with the rated speed, and is higher in machines of 
could be plotted, we have plotted the following as being of larger rated output. In no case has a peripheral speed higher 


principal interest :— than 35 metres per second been employed, as this is the 
Fig. 7.— Reactance voltage; volts per segment; commu- highest desirable limit for commutators, and already involves 
tator peripheral speed. sufficiently grave disadvantages. 
Fig. 8.— Total weight ; Total Works Cost. Fig. 8.—The total weight and the Total Works Cost 


Fig. 9.—Armature loss; commutator loss; field loss; decrease with increasing speed. At first, in the lowest speeds, 
friction loss; total loss, the rate of decrease is appreciable, but when higher speeds are 
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reached, it is much less appreciable. As observed above, 
there is a certain speed for each rated output, at which the 
Total Works Cost isa minimum. The speed at which this 
is the case, for each of the rated outputs considered, is clearly 
brought out by the curves, and these results are in fair 
agreement with those obtained earlier for the more detailed 


THE USE OF ELECTRICITY IN THE MANU- 
FACTURE OF ARMOUR PLATES. 


By J. W. WARR, A.M.LE.E. 


outline designs. 

Fig. 9.—The total losses are, of course, greater, the higher 
the rated output, and rather higher for the lower voltage 
designs. Ав all the curves have been plotted to the same 
scale for the purpose of comparison, it is impracticable to 
show curves for the various losses in the case of the 250- 
KW. designs owing to their relatively small value. The 


Fic. 10.—CurvVES sHOWING VALUES OF FULL-LOAD, HALF-LOAD 
AND QOARTER-LOAD EFFICIENCIES FOR 45 PRELIMINARY 
DESIGNS FOR CONTINUOUS-CURRENT GENERATORS OF VARIOUS 
RATED Outputs, VOLTAGES AND SPEEDS. 


point of interest is the relatively small difference between the 
value of the total losses for a given rated output over the 
whole range of speeds. Hence we find that the efficiency 
is not much lower at low speeds, as will be seen from the 
curves in fig. 10. А great deal of valuable information is 
embodied in these curves, and they will bear considerable 
study, which, however, could not be rendered appreciably 
more profitable by anything more which could be conc:sely 
said in the text. 

It must be impressed on the reader that none of the 
designs of these groups are to be regarded as more than 
superficial and preliminary. Although a large amount of 
time has been devoted to their preparation, nevertheless no 
experienced designer, when in receipt of a requisition for a 
design of some specified rating, would send off any design he 
may, by chance, have among his notes, although such a 
design may be used as a preliminary basis from which to 
derive a final design. It ів in this light that the designs 
given here should be regarded. Taken with these distinct 
qualifications, however, this large group of designs is 
useful, bat the main purpose of its preparation was that of 
obtaining a broad view of the varying influence of the two 
main factors of rated output and speed, and of the third and 
hardly less important factor of rated voltage. 

In fact, certain of these designs would actually give dis- 
tinctly poor results, as is apparent from the data set forth 
In Table I. This, however, has not deterred us from 
including these ratings in our collection, as the demonstra- 
tion of the dependence of the degree of inferiority upon 
the rated output and speed has been a main object of the 
Investigation. The writers have prepared designs in which 
these points of inferiority are considerably modified, but 
these designs involve departures from routine methods, and 
are of a nature justifying their exclusion from the present 
Investigation. 
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THE compound armour plate to which our Admiralty clung 
so tenaciously for a number of years has practically passed 
into the region of history, being entirely replaced by 
cemented steel, which offers greater resistance to penetra- 
tion and has a harder surface than the best compound 
armour. | | 

Cemented armour is a special stecl, the original process 
being due to Harvey, which is for the most part now fol- 
lowed by manufacturers. 

The steel is melted in a Siemens open hearth furnace and 
afterwards run into ingot moulds. When the steel has 
solidified, the mould, which is slightly tapered, is drawn 
over the ingot whilst hot. The ingot mould weighs about 
RO tons and the ingot 50 tons. 

The tapered ingot is taken to the press shop and placed 
under the hydraulic press, where it is shaped rectangular. 
When the steel is not compressed in its fluid state it is 
necessary to cut off from the upper part of the ingot about 
20 to 40 per cent. of the length in order to reach the sound 
portion towards the base, and for this purpose the press is 
also used. 

From the press the shaped ingot is taken to the rolling 
mill to be rolled into plates of varying thicknesses, widths 
and lengths, according to requirements. 

The rolled plate is conveyed to the cementation depart- 
ment to have the surface (which is exposed to the projectile) 
hardened by a cementing process. The plate is fixed on the 
movable hearth of the gas furnace, shown in fig. 1, and 


— — 


Fia. 1.—CEMENTATION FURNACES, 


covered with an even layer of finely ground charcoal. In 
most cases two plates are.placed together on the hearth, the 
charcoal being sandwiched between the two, by this method 
two surfaces are treated at one operation. The plates are 
drawn into the furnace on the hearth and subjected toa high 
temperature, continued long enough for the charcoal to 
penetrate the plate to a depth of 79 in. When the plate 
has attained its correct temperature it is removed from the 
furnace and hardened in a large tank of cotton-seed oil. 

From the oi] dip the plate is sent to the scaling shop 
where the carbon scale is chipped off by pneumatic 
hammers. | 

The next process is bending. The plate is reheated to a 
dull red, and afterwards placed under the hydraulic bending 
press. Here the correct curvature is given, the plate being 
shaped to wooden templates. 

After bending, the plate is sent to the machine shops. If 
required the surface is planed, the rough edges ripped off, 
either under a ripping or planing machine, and drilling, 
slotting, tapping and other machining carried out. 

It is necessary that the edges of the plates should have a 
correct angle and be- free from tool marks which occur in 
machining ; to remove these and other irregularities the 
edges are ground with a grinding machine. 

After grinding, the plate is sent for final hardening. 
Here it is built up on the movable hearth of the furnace 
with bricks and sand, so that the surface of the plate, which 
has previously been cemented, is directly exposed to the 
heat. At the correct temperature the plate is taken from 
the furnace to the sprinkler, where numerous fine jets of 
water are played on it. This imparts great hardness to the 
cemented surface, so that it cannot be touched with a cutting 
tool. As the plate, apart from its cemented surface, is of 
relatively soft steel, it can be machined fairly easy as long 
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as it is not tempered. Therefore, all drilling for bolt holes, 
tapping and slotting, &c., has to be carried out before 
the final hardening. If, however, after the plate has been 
hardened and a hole has been wrongly drilled, or another 
hole is required, the part where alteration is wanted 
is annealed with electricity, so that the machine tool will 
operate. 

During the final hardening, surface cracks occasionally 
appear, also pieces may fly off the surface, or a wrong’ hole 
has to be filled up. These fractures and errors are made 
good with the electric arc, small pieces of steel being melted 
under the arc and welded into the fractures. . The welded 
surface after being treated with the arc is, of course, very 
hard, and in order to make it clean and even it is worked 
up with the grinding machine. 

Finally, the plate is sent to the erecting shop where it is 
assembled, and adjustments made before it is sent to the 
shipyard. 

A very great difference in the method of handling the 
material is found in every works, also the plant varies con- 
siderably. One noticeable feature is that nearly all manu- 
facturers have adopted continuous-current generation and 
distribution with continuous-current motors for machine 
driving. 

Electricity has not yet been introduced into English 
works for operating the rolling mill. In three different 


works with which I am acquainted, the power required to 


turn the rolls, when rolling a plate, is 3,700, 8,000 and 
10,000 H.P. in each case. The engines are of the reversible 
triple-expansion type. The particulars of one mill are 
* interesting, and some idea of its size will be gathered from 
the data given. The rolls are of forged steel, and have а 
length of over 13 ft. and a diameter of 4 ft. А small 
engine fixed at the top of each housing is used for increasing 
or reducing the distance between the rolle, driven through 
bevel gear. In course of rolling, the plate is carried through 
the rolls by another set of driven rollers fixed just above the 
floor level and operated from the main engine. Hydraulic 
rams are fixed between the ground rolls, so that the 


plate can be raised and the crane dogs inserted under the 


plate for lifting away. 

Figures are not yet available to show that electricity is 
superior to steam for large units such as the rolling mill. 
Where 80 much steam power is required and only on inter- 
mittent service, this part of the business is a costly item. 

Hydraulic power is extensively used not only for the 
presses but for other auxiliary plant. Works managers still 
hold that the same precision of movement in cranes and 
various other operations is not attainable by electrical means 
as by hydraulic. In one works that I know, the traverse 
motions of the cranes serving the presses are motor-driven, but 
the hoisting and lowering are hydraulic. In connection with 
the oil dipping of the plates, one or two firms have a com- 
bined electric and hydraulic crane, electricity being used for 
the traverse motions and a combination of hydraulic power and 
electricity for hoisting and lowering. When a plate is being 
dipped it is said that a quick lowering movement is necessary 
to keep the oil from firing due to the heated plate, and by 
opening the hydraulic valve, the plate makes a rapid plunge 
into the oil, a brake being used to check its progress at the 
required time. It will be quite understood that such an 
elaborate appliance is costly and complicated. Another firm 

€ uses the ordinary electric crane and overcomes the firing by an 
extensive circulation of the oil. In any case the temperature 
of the oil has to be kept down, motor-driven pumps of the 
centrifugal type being usually adopted. 

The hydraulic pumps for the bending and shaping presses 
may require 1,000 H.P. to drive them, and in most cases 
steam power predominates. The presses aie capable of 
exerting a total pressure of 10,000 tons or more. For the 
smaller sizes of hydraulic pumps, especially those with accu- 
mulators, motors are used for driving the pumps. 

It is quite clear that a large crane service i8 necessary, 
and, at the same time, the lifting capacities are on the 
large side. In nearly all cases auxiliary hoisting motions are 
adopted, bringing in the use of four motors, and in several 
instances a slow and quick gear is used in connection with 
the main hoisting motion. In the press shop of one firm a 
crane has been recently installed with a lifting capacity of 
80 tons. The main hoist in slow gear with 80 tons is 10 ft. 


per minute; quick gear, 40 tons, at 20 ft. per minute; 
and auxiliary hoisting motion, Hy HEURE 30 tons, at 15 ft. per 
minute. 

The largest cranes used are over the casting pits, and vary 
in size from 125 to 150 tons. I am acquainted with а 125- 
ton crane manufactured by Messrs. Vaughan & Son, of West 
Gorton, the cross and long traverse of which are 50 ft. and 
100 ft. per minute respectively. At the request of the 
makers of this crane, I have purposely omitted the speeds of 
the main and auxiliary hoisting motions, so as not to convey 
а misleading impression of the manufacturers’ capabilities. 
There are cranes in the machine shops, press shops, rolling 
mill, cementation department, grinding shop, final hardening, 
Siemens, scaling shop, erecting shops, and welding depart- 
ment, &c., and all have lifting capacities of not less than 
30 tons, and some reach as high as 80 tons. 

In all cases spur gearing is used, and is preferred to worm 
gearing for hard and continuous work. Where slow, accu- 
rate movements are requisite, or where a large speed reduc- 
tion has to be obtained within a limited compass, the 
worm drive has undoubted advantages. A very high 
efficiency is obtained with worm gearing and ball bearing 
end thrust, во much so that a brake is necessary to check 
the load when lowering. — 

The solenoid release brake is popular, chiefly because it 
has been found less sensitive to the disturbing effecta of 
slight wear on the brake blocks. "The solenoid is usually 
wired in series with the hoisting motor. 

The liquid reversing controller continues to make progress, 
and for 1 wide speed variation, and hard work, the 
wire- resistance controller has difficulty in competing with it. 

In connection with the movable hearths of the furnaces, 
capstans are used for drawing the hearth in and out. I 
have personally taken observations of the power required to 
move these hearths, and where one has been left in a furnace 
and allowed to go cold a 50-H.P. motor would not draw it 
out, owing to the wheels binding on the rails they run on. 
Reversing switches are not necessary with the capstans, the 
forward and reverse motion being obtained with a wire rope 
fixed at the front and back end of the carriage which is 
drawn tight round the capstan by the operator whilst 
running. 

Whilst on the question of furnaces, motors are in use for 
lifting the heavy doors ; special precautions have to be used 
in choosing а suitable motor on account of the high tem- 
perature, as its position is usually over the top of the 
furnace. For operating the motor a reversing switch is 
necessary. The wiring and lubrication of the motor has to 


be carefully considered. 


The sprinklers used for the final hardening are interesting. 
These are specially designed to suit the individual require- 
ments, and electricity could be adopted for the pumps with 
economy, especially if situated at a distance from the main 
steam supply. Steam, however, is used in most cases. For 
drawing the top jets of the sprinkler over the plate a series- 
wound motor is used, with & reversing switch in circuit, the 
current being picked up by collectors in contact with four 
bare copper wires. 

The arrangement of the pneumatic hammers permits of 
the tool chipping the surface of the plate with ease and 
rapidity. A two-stage compressor driven by a motor pro- 
vides the air which is distributed to various pointe, and 
flexible tubes connected to these points convey the energy 
to the hammers. 

Both dry and plastic ganister and luting are extensively 
used for the Siemens furnaces, ingot moulds and ladles. 
The mill used for grinding the above is of a familiar type, 
similar to the ordinary mortar mill with a top or under- 
driven shaft, the pan revolving the crushers. 

An ore crusher of the usual type, driven by a motor, is 
used in the Siemens department. 

Large nuts and bolts are required for holding the plates in 
position on the ship’s side. Automatic machines are used 
for drilling, tapping and polishing the nute, and screwing 
and turning the bolts. 

The machine shops are, for the most part, equipped for 
individual driving. A good arrangement is that where the 
mechines are fixed down each side of the shop, and the space 
between used for accommodating the plates, which also 
provides an easy passage for the movements of the crane. 
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The planing machines are of an unusually massive and 
powerful character. Various types are in operation; two with 
which the writer is acquainted are here described. The 
first is designed with short vertical housings and a pit to take 
the plate. Each housing has its own bed, and is driven along 
it with a screw. The cross-beam spanning the pit has 
lifting and lowering motions worked from the housing. The 
saddles on the cross beam have feeds, independent in direction 
and amount, worked with mechanism mounted on the end of 
the cross-beam or worked by an independent motor. The 
machines are designed to take heavy cuta and have a capacity 
between housing of 13 ft. and vertically from the bottom of 

the pit, of 10 ft. The beds have a length of 27 ft. and a work- 
ing travel of 25 ft. 
return motion of the tools is the same. 
driven with open and crossed belt, through a train of spur 
gearing. The second machine, an American make, was 
different from the first, inasmuch as the cutting tools were 
fixed, the plate being moved against them on the driven 
table. The feeds for the tools are independent in direction 
and amount, each having a crank disk for regulating the 
amount of feed. The bed is in two pieces, and hasa vertical 
depth of over 4 ft. The ways on the table are flat, 16 in. 
wide and 7 ft. from centre to centre. One bearing only is 
guided. The table is provided with a steel rack of 8 in. 
pitch and 18 in.on the face operated by a bronze spiral 
pinion on a diagonal shaft 9 in. in diameter. The housings 
are of box construction 30 in. on the face, 194 ft. high and 
have a capacity between them of 12 ft., and a height of 10 ft. 
The length of the table is 27 ft., and it has a working length 
of 25 ft., and a width of 10 ft. The power required to 
drive one of these planing machines varies according to the 
number of tools in use. A 40-H.P. motor will have more 
than ite full work when surface planing is carried out with 
12 tools. For ripping the rough edges off a plate with two 
tools, the load is about 15 H.P., to run the machine light 74 
Н.р. ів required, and on reversing 75 H.P. Occasionally the 
cutting speed is increased, so that a variable-speed shunt- 
wound motor is used. 

Various devices have been invented to eliminate the large 
current taken on reversal of the planing machine. The 
one in which the direction of rotation of the motor armature 
is used for reversing the machine is worth consideration. 
The system has one fault, and that is, the apparatus is 
“complicated. 

The radial drilling machines are constructed for boring 
holes and cutting threads in plates in their bent state. The 
boring spindle can be driven at ten different speeds by the 
use of a five-step cone pulley and various wheel gears. The 
arm which moves up and down can be turned through an 
angle of 100°. The slide can be adjusted radially, both by 
hand and power. The spindle is balanced and is put into 
gear automatically, or by hand by means of worm gearing. 
Its own motion can be varied by four-step cone pulley. 
There i3 a special device for promptly releasing the nut when 
cutting threads up to 6 in. diameter, for which purpose a 
screwed tool is employed. The diameter of the boring 
spindle is 64 in., its vertical travel is 274 in., the maxi- 
mum radial range is 12 ft. 4 in., the maximum elevation 
of boring head above floor 104 ft., and vertical travel 

. of arm 64 ft. The total weight of the machine, without 
bedplate, is 38 tons. A shunt-wound motor of 15 H.P. 
i8 required for driving it. 

Slotting machines with a stroke of 64 in., small drilling 
machines, multiple radial arm drilling machines, lathes, 
trepanning machines, ripping machines and edge planers 
for taking curved plates are to be found in the machine 
shops, all motor-driven. In other shops slow-speed circular 
saws with renewable teeth will be found for ripping off the 
plate edges. Fig. 2 shows a simple sketch of one of the 
grinding machines; it will be seen that the armature shaft 
is extended, at the end of which is fixed the frame holding 
the stones. The motor frame and armature can be tilted to 
any required angle from the horizontal in one direction 
(fig. 3), and owing to this being necessary, grease-cup lubri- 
cation has to be adopted in place of the usual ring lubrica- 
tion. The grinding feed can be put on the edge of the plate 
either by hand or an independent 3-н.р. motor. The grinding 
motor, which is 40 H.P. and compound wound, is mounted on a 
pedestal, which is in turn placed on a sliding bed and driven 


The speed of travel for the forward and . 
The screws are 


by a screw round which а white-metal nut is cast and attached 
to the underside of the pedestal. A 5-н.р. shunt-wound 
motor, with crossed and open belts for forward and reverse 
motion, drives the screw, thus moving the whole machine on 
the bed in a longitudinal direction parallel with the plate. 

Portable motors are used in the erecting ship, fitted with 
flexible shafts. The motor is protected in an iron case, on which 
is mounted the starting switch, the whole being fitted on 
wheels. Connection is made, by flexible twin wires, insulated 
with rubber and with an outer braiding of wire, to pluga and 
sockets fixed at different points in the shop. 

The welding plant is independent of the power plant. 
The workman is provided with a holder carrying a carbon, 
about 1 in. diameter, to which is attached a heavy piece 
of flexible cable. The operation is viewed through a deeply- 
tinted glass mask attached to the workman's head. The 
arc is struck by touching the plate with the carbon and then 
drawing it quickly apart for a short distance. The pressure 
between the carbon and the plate is 70 volts; the minimum 
current is about 300 amperes, and may reach 500 amperes. 
A steadying resistance with multiple contacte in series with 
the arc is found indispensable. The variations without the 
resistance are too great to allow of proper control by the 


: ims» 


Fd. 2.—ErzCTRICALLY-DBIVEN GRINDING MACHINE. 
€ 


workman, The carbon is connected to the negative pole and 
the plate to the positive pole of the generator. 

The annealing plant consists of a continuous-current motor 
orany other prime mover driving an alternating-current 
generator, the capacity being 35 kw. The alternating- 
current pressure is 300 volts. The alternating-current із : 
lead into a step-down transformer with a single turn as the 
secondary on each limb, the ends of which are attached to 
two heavy copper contact blocks fastened to the iron core of 
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the transformer. The blocks are so constructed that cold 
water is constantly circulating through them. The output 
at the transformer secondary is 15,000 amperes at ? volta. 
This current is sent through the small patch of armour plate 
that requires softening, by way of the massive copper contacts, 
until it reaches a red heat. By slowly reducing the current 
at the generator, the patch is gradually cooled, after which 
the metal will be found to be fairly soft, and can be 
operated by the machine tool. 

On account of numerous high temperature underground 
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gas and other flues and machine foundations, also hot ingots 
and plates placed on the floors, feeders and distributors 
cannot safely be laid in the ground. Insulators fixed to the 
rafters in the roof will be found the most suitable place for 
mounting the cables. Cable of 1 in. sectional area can be 
conveniently drawn into the roof, and where several large 
cables go through one shop it will be found advisable to 
erect special cable ways. The close proximity of cables to 
furnace tops, ateam pipes and all places where the tempera- 
tures are very high, should be avoided. In the machine 
shops it may not be necessary to keep to hard and fast 
rules, but whatever system is adopted, even in these places, 
the movements of the cranes have to be considered. To run 
separate feeders according to requirements to the entrance 
of each department and terminate in a multiple way iron- 
clad distribution board is the best arrangement. From the 
distribution board the distributors can be attached to the 
walls down each side of the shop, the motor circuits being 
tapped at various points along the distributors through 
small split ironclad disconnecting boxes secured to the 
wall. . | 

All motors, both for cranes and machine driving, should 
be totally enclosed if fixed in any place other than the 
machine shops. It is as well to extend this practice to 
motors in the capstan pits. 

Motor switchgear should be as simple as possible, and all 
live parts totally enclosed in every instance. This not only 
prevents accidental shocks, but all contacts will be kept in & 
better state of preservation, and workmen will be less liable 
to tamper with the apparatus by replacing their own fuses, 
screwing up loose contacts, &c. 

Arc and incandescent lighting is in great demand, the 
former being adopted for the yard and shop lighting, and the 
latter for hand lamps on the various machines for close 
inspection of the cutting tools, and also in the offices. 

In many works the pressure for both lighting and power 
does not exceed 250 volts, but there is no reason why 400 or 
500 volts cannot be adopted, a motor-generator being used 
to reduce the pressure for the lampe. 

A close inspection of the working conditions of every 
piece of apparatus and machinery shows the variable 
character of the load on the generating plant. Cranes, 
capstans, grinders, &c., and the reversing of planing and 
slotting machines are responsible for this variation. 

There is nothing out of the ordinary in the generating 
plant ; 3,000 Kw., and even more, is & common plant 
capacity in works of this kind. Both shunt and compound- 
wound generators are to be found in operation with the 
usual switch and regulating gear and feeder panels. 

In one works with which I was acquainted there were 
planing machines absorbing 180 H.P.; ripping machines, 
120 H. P.; capstans, 240 H.P.; grinding machines, 384 H. P.; 
slotting machines, 42 H.P.; circular cold saws, 20 H.P.; 
drilling machines, 304 H. p.; grinding mills, 32 H.P.; edge 
planers, 40 H.P.; hydraulic pumps, 600 н.р., and sundry 
small motors amounting to 200 H.p. The lighting con- 
sisted of 1,150 arc lamps and 3,000 incandescent lamps. 


RATES AND SYSTEMS OF CHARGING. 


By JACQUES. 


Now that so much is being done in the way of endeavouring to 
bring new consumers to the mains, it would seem an 
opportune time to reopen the old, old question of rates of 
charge, as this is, after all, the most important point in all 
dealings between supplier and consumer, and no authority 
where rates are unsuitable, from any point of view, can hope 
to obtain adequate return on the trouble and money ex- 
pended on its canvassing campaign. 

On the other hand, an * attractive " rate will often do all 
the advertising necessary for an undertaking. - 

A glance through the tables of supply authorities in the 
country reveals an appalling diversity in the manner of 


charging for electricity, and & closer investigation of the sub- 
ject will show that even individual undertakings have, in 
many cases, an extraordinary assortment of charges and rates 
for different uses and users. 

It is a matter of fact that, in one particular district, 
supposing опе to be a large shopkeeper with! premises over, 
in order to obtain the full benefit of the rates of supply 
offered by the undertaking one must contract under as many 
as six different rates—viz., the lighting rate (a sliding scale) 
for the living premises, a contract rate of so much per ampere 
per annum for the inside arc lighting, another special rate 
for the outside arcs, the lighting rate for window illumination 
during business hours, a special rate for ditto after closing. 
time, a basement rate for below-ground rooms, the same rate 
for outside ** sign " illumination, power rate for heating, &c., 
and the beauty of it all is that each of these rates necessitates 
а separate circuit (and possibly some of them divided on to 
both sides" for balancing purposes) and among them 
requiring five meters, one time switch, and one overload cut- 
out, for all of which one has the privilege of paying rent ! 

There is one saving point in the above authority's 
favour, however: for, apparently realising the absurdity 
of the situation, it refrains from publishing on ita. 
scliedules more than the sliding scale and the power rate, 
leaving one to discover the rest (after probably wiring the 
premises on one circuit), and then the tale of rates is 
incomplete, as there is the Public Lighting Rate ! 

Apart from these varying rates in one area, there are the 
numerous systems in force throughout the country, the 
maximum demand, sliding scale (with or without discounts), 
flat rates for different uses, double tariffs (time factor con- 
sidered), Hopkinson charges, &c. 

The writer is aware that this is а very old horse to flog, 
but the importance of the question from ite influence on the 
commercial development of an undertaking, apart from its 
theoretical interest, is sufficient excuse to warrant a renewed 
discussion of the subject. ` 

Starting da capo, the main objects of a perfectly ideal rate 
are twofold, first to secure an adequate profit to the under- 
taking, secondly, to assist in discriminating between the 
various classes of consumer, so as to automatically make the 
more undesirable user pay more per unit than the desirable or 
long-hour consumer. 

It should go further than this, however, and tend to 


flatten ont the load curve by encouraging use outside peak : 


hours and also discouraging use during these hours, which, 
however revolutionary at first sight, is sound practice within 
limite. 

The aims of every authority are summed up in this state- 
ment of the objects of the perfect rate, and the multifarious 
rates and systems in use are all efforts in the same direction 
—many of them misdirected, doubtless, and all of them 
wrong where they tend to complication, or where they 
impose disabilities on the consumer, thus retarding the 
growth of the. undertaking, and also wrong in principle where 
they differentiate between lighting and power uses, «s such, 
without reference to time of load. 

It seems to be almost an article of faith with many station 
authorities that lighting must invariably be paid for at a 
higher rate than power, irrespective of when it is used, and 
some seem to regard almost as blasphemous heresy any 
suggestion of a combined rate for light and power. 

hat on earth does it matter how the current is used, so 
long as it is used ? 

The perfect system of charging should also allow of the 
simplest possible installation on the consumers' premises and 
require only the simplest of instruments to check or control the 
circuit, as the present meter system is most expensive to the 
station, even if meter rates are charged, and when charged 
they are always objected to, and rightly, by the consumer. 

It is more than likely that eventually we shall be con- 
tent with an Electricity Rate" à la water rate, and dis- 
pense with meters altogether, and so save a vast amount of 
trouble and expense. 

But till that happy day dawns, we have still to charge 
by the best means available, во it may be well to state as a 
definition what an ideal rate is, and in the writer's opinion 
that is :— | 

1. One that shall be one rate for all purposes. 

2. One that shall tend towards a flat curve. 
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8. One that shall be discriminating in an automatic 
manner. 
_ 4. One that shall require the simplest form of controlling 
instrument. | | 

5. One that shall require but one circuit per consumer 
(except for balance). 

6. One that is perfectly simple to explain. 

Comparing the various systems in use with this ideal, we 
find that :— | 

(a) The maximum demand system fails under heads 1, 
2, 4, 5, 6, and partially fulfils No. 3. 


(5) The sliding scale or scales fail under Nos. 1, 2, 3, 5, 


and partially fulfils Nos. 4 and 6. 

(c) Flat rates for different uses fail under Nos. 1, 3, 5, 
and partially fulfil Nos. 2, 4, 6. 

(d) Double tariff or two-rate system fails under Nos. 1 


and 4, and succeeds fairly well as to Nos. 2, 3, 5, 6. 


(e) Hopkinson system fails under 1, 2, 3, 6. 

(^) A “ flat rate per ampere per annum " rate fulfils more 
or less all the conditions. | 

To amplify these summaries a little :— 

(а) The maximum demand system, from which so much 
was at one time hoped for, has proved to have no effect on 
the curve whatever, as may be seen by inspecting the typical 
curves given in, say, the White Book for station working 
with the system. It necessitates separate rates for light and 
power, with separate circuits for each, and two instruments 
per circuit, and consequently an expensive meter depart- 


ment, and—a serious defect, the system is practically never 


understood by the consumer. 

(5) The sliding scale system has as its chief fault the fact 
that rebates are allowed to the large consumer irrespective of 
the length of time over which his load is spread, and it also 
requires dual circuits for light and power uses. Simple 
meters only are required however. 

(c) Multifarious flat rates are usually the result of a 
struggle to keep prices up as much as possible, each rate 
being adopted as it is found that users will not pay more 
for that particular service. While the system recognises 
the diversity factor to an absurb degree, it inflicts the 
burden of numerous circuits and meters on the consumer, 
and is only arbitrary in its discriminating effect. The 
number of meters necessary is enormously increased, and 


. with it the cost of the meter department. 


(4) The two-rate system is excellent in that it does away 
altogether with separate circuits, and it favours the long-hour 
consumer; it encourages valley loads, and tends to lop 
off the top of the peak. The writer knows of a town in 
Wales where consumers started using gas over the peak or 
high-rate hours, when this system was first tried there. Its 
chief drawback is the expensive meter, or time switch and 
one or two meters necessary per consumer, otherwise it is 
excellent in both theory and practice. 

(e) The Hopkinson system is more usually applied to 
power than lighting. It is an equitable system though it 
has a discouraging effect on installations, as “it puts a 
premium on the use of electric service in other than the 
most necessary manner,” to quote an American writer. 


(/) The “ flat rate per ampere per annum” system is one | 


which is being tentatively tried in one or two districts at 
present, and seems to be fairly satisfactory. 

This rate is based on what the station could afford to 
supply at on a 24 hours' load, and is usually payable in 
advance. For instance, if a 200-volt station estimates 14. 
а unit as a fair price for a 24-hour load, ita rate would be 
738. per ampere per annum, or, roughly, 128. per 8-C.P. per 
annum with unlimited use. | 

The load paid for is what the consumer estimates as his 
minimum maximum, to use an Irish expression, and the 
circuit is controlled by an automatic cut-out, which prevents 
more than the amount contracted for being used, by 
“ jigging ” or “ dimming " the whole load till it is reduced to 
contract amount. 

By this system of charging the consumer always knows 
exactly the amount of his account, is encouraged to make 
prolonged use of his installation, and so installs apparatus 
which he can use at times when his circuit is not wanted for 
lighting purposes. Overloading is impossible and sudden 
individual peaks entirely wiped out as the cut-out sees to 
them. The controlling device is much cheaper than a meter 


to bay and maintain, and so part of a great expense to the 
station, the meter department, is done away with. No 
penalty is attached to installing a large number of current- 
consuming devices in the way of a premium per KW. 
installed, as the amount payable depends entirely on what 
is to be used regularly. 

In a house of, say, 50 lights, the probable number con- 
tracted for would be, say, 30, and the consumer will see to 
installing something in the way of kettles or radiators to 
use when his lights are not wanted, so he is satisfied by 
having unlimited use of his contract load, and the station 
gets something more like a gently undulating range of hills 
for ite curve instead of a contour of the Andes. 

It is an absolutely simple rate to explain, and has 
apparently proved successful where tried, and should prove 
of great advertising value, but even with this rate there is a 
fly in the ointment in certain cases, e.g., some loads, as lifts, 
when they are very few in number, are vile and most 
unsatisfactory in nature, but, given plenty of them, the 
diversity factor makes them a very desirable /o/a/ load, and 
80 it becomes inadvisable to penalise them, as one would, 
heavily, under this rate. 

The conclusion seems to be that one rate is almost impos- 
sible to realise, but that a general ** flat ampere per annum 
contract rate " coupled with a few cases of either two-rate or 
low power flat rate charging will come as near the ideal us 
we are likely to get till the service is rated in a similar 
manner to water. 


FOUR-WIRE DISTRIBUTION. 
By HAROLD H. JOWERS. 


THE author hopes to receive the opinion of various readers 
on this method of distribution, and as the direct-current 
three-wire system of distribution is in the majority, it should 
be of interest to station engineers. 

The system is to distribute on the three-wire system, but 
the distributors consist of two concentric cables laid side 


by side; the outers to be the cores, and the neutrals to be 


the outer ring of wire in each cable. The great advantage 


‘claimed, is that of great safety for maintaining the supply, 


for it will readily be seen that it is practically impossible to 
get an earth on either outer. | 

The cost of this system is the cost of two concentric cables 
against three single cables, or triple-concentric, but as the 
system is similar to the three single-cable system of distribu- 
tion, it is only fair to compare it with this. Take, for 
example, а three single-wire system with distributors of any 
section armoured cables, laid direct in the ground; then 
with two concentric mains, as the neutralzis the outer wire in 
the cable, it would not be necessary to have these cables 
armoured, and they could be lead covered with just a pre- 
servative of jute, braid, or yarn. This would bring the 
costs about equal, that is, with the mains laid direct in the 
ground. If they were laid on the solid system the three 
single cables would come out a little cheaper, but the 
additional cost of the third duct and bitumen would tend to 
bring them more equal. 

With the two-concentric cable system, one would have a 
good waterproof lead covering to the mains with very little 
danger of getting a short-circuit to the lead, for in case either 
positive or negative did tend to break down, it would cause 


. a short-circuit to the neutral, and blow the section fuse; also 


the fault would be confined to the one spot only, and this 
would obviate all danger of a large current flowing along 
the lead and damaging the mains at the badly bonded joint 
boxes, which generally results in a service or two being burnt 
out. Even if the three-wire system had the neutral insulated 
with the exception of the earthed point at the station, and a 
controlling resistance in circuit with that point, the current 
would still tend to form a danger, however small it might be 
cut down to, and in time this small leakage would have a 
bad corrosive action on the sheathing. Again, take this 


fault to occur on a section that had a large power consumer 
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on (this would naturally be across the outers), the neutral 
could be quickly ‘disconnected, and the current put on again 
without the danger of blowing lampe, also the consumers on 
the one side would still have the supply. 

The fault could be rapidly located by means of the 
following simple test :— 


a шы иран ЫЫ 


сшы en, 


Let AB represent the faulty neutral; ср represent the 
faulty outer; c H* represent the loop wire ; Е represent the 
position of fault. Short-circuit B H. 

At A connect a bank of lamps to live neutral; take volta 
across AG, this is the fall of potential from F to A (vi); 
remove short-circuit to G A, connect bank of lamps from B to 
live neutral; take volts across HB, this is the fall of 
potential from F to В (V,). 

Then if т, = the length from a to 5, distance of fault from 


МЕ 1680 x Vi. 
Vi T V, | 

With this system it would also be possible to obtain the 
exact current in the neutral on any section, for it would be 
the same as in the outer for that section, and there would not 
be the danger of over-running the neutral for short lengths, 
which is no doubt done in a great many cases. 

Also, the neutrals could be fused in the section boxes with- 
out the danger of having lamps blown, and this would enable 
one to quickly locate any section of faulty neutral cable by 
flashing one outer to earth and blowing the section fuse, for 
flashing either outer to earth could be done with safety, as 
the opposite outer would not have the tendency to break 
down tó earth. m 

The services would consist of concentric cable, and in 
cages of large consumers who are connected to both sides of 
the system, there would be two entirely different services, 
therefore the danger of the neutral failing, and plunging the 
place into darkness would be reduced to a minimum. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled “кон for this journal by W. P. Тномрвои & Co., Electrical Patent 
ente, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


27,157. ‘Improvements in and relating to electric transformers." L. 
Maicnus. December 8h. (Complete.) | 

27,177. ‘‘Improvements in or relating to insulators.” J. C. BARCLAY. 
(Date applied for under Patente Act, 1901, July 22nd, 1907, being date of 
application in United States.) December 9th. (Complete.) 


27,189. ‘‘Improvements in and relating to telephone apparatus." W. E. 
Lake. (Aktieselskabet Elektrisk Bureau, Norway. December 9th. (Com- 


27,900. ‘‘Improvements in apparatus for producing electrical oscillations. 
К. BIRKELAND. December 9th. (Complete.) 


27,200. “Improvements in electric rock drills." О. R. Mounsey and R. 
Hackina. December 9th. 


27,909. ''Improvements in controllers for electric motors and the like." R. 
Hackine and О. R. Movuxsry. December 9th. 


27,222. “Improvements in тоон devices for electrical systems and 
apparatus or conductors." RITISH THoMxsoN-HousTON Co., LTD. (General 
Electric Co., United States.) December 9th. 


27,223. *“ Improvements in electric aro lamp." BnirisH TuHoMSON-HoUvsTON 
Co., LTD., and W. Н. DALTON. December 9th. Е 


27,24. omens in electrolytic condensers." British THOMSON- 
Houston Co., тр. (General Electric Co., United States). December 9th. 


27,225. Improvements in electrical protective devices of the type known as 
lightning &rresters." Вагтівн THoMSON-Hovsrow Co., тр. (General Electric 
Co., United States.) December 9th. 


27,282. '*Ampere-hour meter provided with an armature rotating in the 
field of & permanent magnet." W. MExERLING. (Date applied for under 
Patents Act, 1901, April 19th, 1907, being date of application in Germany.) 
December 10th. (Complete.) 


27,260. ** New or improved alternating current machine." R. GOLDSCHMIDT. | 


December 10th. (Complete.) 


27,278. “Automatic signalling and stopping apparatus for trains on railways 
furnished or not with block system." L. MacLrETTA. (Date applied for under 
Patents Act, 1901, December 17th, 1906, being date of application in Italy.) 
December 10th. (Complete.) 

27,286. Improved appliance or device for generating and transmitting 
ound waves." E. V.Gratzz. December 10th. 

27,289. *' Improvements in methods of producing electric oscillations," R. C. 
GaLLETTI, December 10th. 

27,293, ''Improvements in electric motor apparatus applicable to machinery 


of all kinds requiring force." T. J. HowELL and E. J. Richarpson. December 
10th. (Complete.) 


* If this test were made on а main where it was not necessary to 
have the supply on at che time, the other neutral could take the 
piace of loop wire ан. 
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27,998. ‘Contracting device for electrical measuring and indicating instru- 
mente." J. X. Јонивох. (Firm of W. C. Heraeus, Germany.) December 10th. 

27,808. ‘‘ Improvements in and relating to primary batteries." К. HEINTZ. 
December 10th. (Complete.) 

77,846. Improvement in alternating-current induction motors.“ 
Cuvurtox. December lith. 

N, 350. Improvements relating to gas and electric lighting for spinning 
frames and the like.“ H.M.Ginpwoop. December 11th. 

27,857. Improved means for testing the working of internal combustion 
engines and improving their sparking.” C. H.Jowxs. December 11th. 

27,868. ‘‘Improvements in trolleys or collectors for electric railways and 
tramways.” . J. TomrgINs. December 11th. i 

27,875. "Improvements in or relating to tremblers for induction coils." 
J.GURNET. December llth: (Complete.) 

27,979. Improvements relating to radio-telephony." THE AMALGAMATED 
Se тиюин Co., тр. (G. Seibt, Germany. December 11th. (Com- 
plete. 

27,885. “Improvements relating to apparatus for the electro-deposition of 
metals.“ S. О. Cow»rEB-CoLES. December llth. (Complete.) 


27,400. "Electrical and other box couplings." J. J. RaAwLINos and R. T. 
fSarTH. December llth. (Complete.) 

77,401. * Improved electric fuses.” 
December llth. (Complete.) 

27,413. ‘* Improvements in electric arc lamps." Н. Bevis and A. E. Акбоір. 
December 12th. 


27,22. Device to release tramcar band brakes, when the magnetic or 
rheostatic brakes are applied." A. W.MALCOLM. December 12th. 

27,486. “Automatic electrical transmission of a fire-alarm, signal to a fire 
officially recognised, or other station." Т. TarLock and A. G. Новик. 
December 12th. 


27,447. "Improved safety devices for electric winding plants.“ £B&iEMENS 
Bros. Dynamo Works, LTD., and A. B. CLIFT. December 12th. ( Complete.) 


27,456. Improved diaphragm transmitter for telephones and the like.” К. 
Ort, J. RIEGER and J. K. Окт. December 12th. (Complete.) 


! 27,457. "Improvements in or applicable to electric bells." C. HEREDE. 
December 19th. 


27,486. *''Improvements in or connected with electric current transformers." 
J. W. Davey. ember 12th. 

27,497. Improved method for producing metallic incandescent bodies for 
electric glow lamps." Н. W. PURLE. December 18th. 

27,541. "Improvements in and relating to electric incandescent filament 
lampe." C.PavLi. December 18th. (Complete.) 

27,548. ‘Improvements in springs particularly applicable to the manufacture 
of electric incandescence lamps." Е. A. GiMINGHAM. December 18th. 

27,555. Improvements in telephone station apparatus applicable for indi. 
cating subscribers’ call numbers and other purposes." G. A. PowELL and 
J. TavLoR, (P.C. Powell, Canada.) December 18th. 

27,559. Improved electrode for use in the purification of water and other 
liquids," J. M. MpgPHy. December 18th. 


‚ 27,560, '' Improved apparatus for use in the purification of water and other 
liquids by electricity." J. M. MunrPHv. December 13th. 

27,563. ''Devioe for controlling the electric current in an apparatus for 
purifying liquids." J. M. Murray December 18th. 

27,660. ‘‘Improvements in the method of and means for controlling the 
electric circuits of illuminated signs for advertising and similar purposes.“ 
J. A. BEAGEkR. December 18th. 

27,569. ‘‘Improvements in connection with electric resistance thermo. 
meters." J. I. Jonnson. (Firm of W. С. Heraeus, Germany.) December 13th, 

27,570. “ New or improved method of electrical telescopy and apparatus 
therefor." B. Rosinc. December 18th. (Complete.) | 

27,578. “Improvements їп and relating to electric coile." C. F. C. WILKINS 
and MviRHEAD & Co., Lro. December 13th. 


27,082. ‘‘Improved construction of combined electric switch and fuse-holder.'' 
V. Horx. December 14th. 


27,591. “Improvements in or relating to the electro-deposition of metals and 
alloys on aluminium and other metals." C. Mason. December 14th. 


27,606. ‘‘Improvements in and relating to dynamo-electrio machines.“ 
MATHER & PLATT, LTD., A. C. ConsprovGH and J. Fairs. December lith. 


27,605. “Improvements in or relating to magneto ignition machines." J. D. 
BxLL. December 14th. 


27,608. “ Electric thermostat.“ Н. G. Оківмхсек. (Date applied for under 
Patents Act, 1901, May 29th, 1907, being date of application in United States.) 
December 14th. Complete.) 


7,611. Improvements in electrically controlled locks and latches.” Т. О. 
BUMMERS, О. J. Wooton, T. Нил, and W. Н. Green, trading as The Reliable 
Lock and Brass Foundry Co. December 14th. 

27,014. '' Improvements in conduits and casings for wires and cables used for 
electrical purposes." R. Н. Fav. December 14th. 


T. H. 


J. J. Rawiines and R. T. SwrrH. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these ifications may be obtained of Mossrs. W. Р. 
Tompson & Oo., 899, Holborn, W. O., and at Liverpool; price, post 
free, 9а, (in stamps), 


1906. 


METHOD OF AND APPARATUS FOR PRoDUCING ELECTRIOITY BY BTEAM. Н. E. Fry. 
18,694. August 20th. 


MANUFACTURE OF ELEOTBRIO CONDUCTORS, MORE ESPECIALLY APPLICABLE rok. USE 
AS INOANDBSCING Bopigs ков ELECTRIC Lamps. W. О. Coolidge. 99,934. 
Шш 20th. (Date applied for under International Convention, May 9th 


MANUFACTURE OF ELECTRIO CONDUCTORS, MORE ESPECIALLY APPLICABLE FoR UBE 
АВ INCANDESCING Bopres In ELECTRIC Lamps. W. C. Arsem. 93,395. Octo- 
ber 20th. (Date applied for under International Convention, May 9th, 1906.) 


MANUFACTURE OF ELECTRIC CONDUCTORS, MORE ESPECIALLY APPLICABLE FOR ОЕ 
as INCANDESCING BonpIES IK ELECTRIC Lamps. W. О. Coolidge. 28,836. 
о 20th. (Date applied for under International Convention, May 9th, 
1 . 


ELECTRIC SIGNALLING APPARATUS. H. Schorn. 26,219. November 90th. (Date 
applied for under International Convention, November 20th, 1905.) 


AUTOMATIC TELEPHONE District SYSTEM AND MEANS FOR USE IN AUTOMATIC 
TELEPHONY. R. W. James. (The Automatic Electric Co., United States.) 
26,301. November 20th. 


TrwE-ALARM ELECTRIC SIGNALLING. G. C. Maas and G. Н. Gowing. 92,521. 
November 22nd. 


ELECTRIC Авс Lamps, H. W. Headland and F. Plutte. 26,620. November rd. 
TELEPHONIC Receivers. E. A. Graham. 26,878. November 26th. 


ELECTRO-MAGNETIC IGNITION DEVICES FOR INTERNAL-CoMBUSTION BNGINES. The 
firm of R. Bosch. 26,982. November 27th. (Date applied for under Inter- 
national Convention, November 28th, 1906.) 
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THE RANKINE PATENT FEED 
WATER FILTER CO., Ltd., 


14, Water Street, 
Liverpool. 


London Office Thos. S. Rice, M. I. Mech. E., 
60, Watling Street, E. O. 


Victoria Worke, 


RUMNEY 
ann RUMNEY, 


125, STRAND, W.C. 
—— Kindly note Change of Address. 


COMMUTATOR 
+ * COMPOUND. 


Samples for Gd. 
State whether for Carbon or Metal Brushes. 


PALITE COMPOUND COMPANY, 


Parliament Mansions, Victoria Street. 


CANNON STREET 
Flame Lighting. 


GILBERTS 


FOR PARTICULARS 


APPLY 
CHINGFORD. 
— wt & Wo x 
— FOR — Оо 
^. 


Q- 


E MOTORS, ‘¢ 


9 


Alternating and Continuous. 


Specially 
prepared for 

Storage Batteries. 
H. N. MORRIS & CO., 


anchester, 8. B. 


35, Queen Victoria St., 
Londo 


92570 Wy ondon, Е.С. 


PUBLISHING OFFICE, 4, LUDGATE HILL, E.C. 


Paris: Boyveav & CHEVILLET, Librairie Etrangère, 22, Rue de la 
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A B C Code. 
D ES DIRECT and 
ALTERNATING CURRENT. 


RHO 
MOTORS Ltd. 


Head Office € Works: Riverside Works, Doncaster. 


Branches Telegrams 
London, Manchester, " RHODIQUE," all offices. 
Birmingham, 


i57" MOTORS 
Cardiff & Leeds. " 


LANCASHIRE 
DYNAMO & 
raarroπ MOTOR 
MANCHESTER. CO., Ltd. 
tHe ELECTRIC CONSTRUCTION 
COMPANY, LIMITED, 


Blectrical Engineers and Contractors. 


DYNAMOS, MOTORS, SWITCHBOARDS 


Of every Size and Description. 


Head Office: 
LONDON, E C. | 


WESTERN ELECTRIC ÇO., 


Norfolk House, 
Victoria Embankment, W.C. 
and North Woolwich, &. 


Newcastle-on-Tyne, 


Works: 
WOLVERHAMPTON. 


See Advertisement, p. 60., 


CONNOLLY BROS., Ltd., 


for 
WIRES AND CABLES, 


See Advertisement last week, p. 8, 


CECIL HODGES 


AND co., 


SWITCHBOARD & INSTRUMENT MAKERS, 
Balfour House, Finsbury Pavement, LONDON, E.C. 


SWITCHBOARDS. 


J. G. WHITE & COMPANY, Ltd., 
Electrical, Mechanical & Civil Engineers, 
GENERAL CONTRACTORS, 


9, Cloak Lane, Cannon St., London, B.C. 


Tel.: Whitterick, London. 
Telp.: 8806-7-8 London Wall, 9886 Central, 


THE 


MIRRLEES WATSON 


Co., Ltd., 
Glasgow. 


CONDENSING PLANT. 


Advertisement Index see page 64. 


| 


SUBSCRIPTION per annum, Post 
£1 1s. 8d. ; to all other countries, 805.—Nxew Tonk: D. VAN NosTRAND, 23, Murray Street, and 27, 
Banque. Bérlin: A. Asner & Co., Unter den Linden. 


Telephone Nos. 933 Holborn; Central 4425 (Editorial only). 


PRICE 
FOURPENCE. 


Registered at G. P. 0. 

as a Newspaper, 4 
e inclusive, 
arren Street, 


14, Union Court, 
LONDON, E.C. 


779 l 
3 d. 


“но 


Telegraph 
and Genera! Engineers. 
Bee Advi. page 17. 


Dr. CASSIRER & CO., 
Speciality in Silk-covered Wires. 
ENQUIRIES INVITED. 


London Depot: B. STRAUS & 00., LTD., 


211, Upper Thames St., London, E.C. 


BRISTOL'S 


RECORDING INSTRUMENTS, 
For Pressure, Temperature and Eleotricitv. 


J. W. & C. J. PHILLIPS, 
23, COLLEGE HILL, LONDON, E.C., 
And 7, Park Square, LEEDS. 


CHURTON 
A.C. & D.C. GENERATORS а 
MOTORS. 


T. HARDING CHURTON & Co., 
Atlas Works, Water Lane, LEEDS. 


THE PUREST and BEST 
ACCUMULATOR ACID. 


Bpecially 
= а 


Рге 
and Tested 


LONDON, E.C. 
WORKS— Stratford and Swansea 


THERMIT LIMITED, 
27, MARTIN’S LANG, 
CANNON STREET, 

LONDON, E.C. 


PATENT 
Alumino Thermio Welding Process. 


, GRATELESS 
ERITH'S jj, ERFEED 
STOKERS. 


ERITH'S ENGINEERING CO., Ltd., 
70, Gracechurch St., LONDON. 


N. G. S. 


INSULATION TESTING SET, 
The “ OHMER.” 
Latest, Lightest, Best, and Cheapest. 


NALDER Bros. & THOMPSON, id. 
84, Queen. /3treet, Landon E. q. 
— —— — — 
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TRAFFORD PARK, 
MANCHESTER. 


иш, 53, Victoria St., WESTMINSTER, - 


Telegrams: KORTING, LONDON. 
Telephone: 49, Victoria. 
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CENTRIFUGAL PUMPS. 
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HIGH VACUUM 


EJECTOR GONDENSERS 


FOR STEAM TURBINES. 


December 27. 1907.1 


To Largo Ooal 
Oonsumers a 


| | H. P. 
already 
erected or In 
hand. 


SPECIALISTS IN 


For POWER, 


(PARTRIDGE CARBON BRUSHES. | 
| Self-Lubricating. FR raton Garden Ei LONDON. | 


THE *GROVER SPRING 
WASHER" NUT LOCK. 
Invaluable wherever a nut is liable to 
vibration. Made in ail sizes, from 8-16 in. 
upwards. 

Over 100,000,000 in use. 


Beware of Imitations. 
WRITB POR PRICBS. 


| GROVER & CO., Ld., wnart Rd., London, N. 
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Further 20,000 н.р. Plant now in course of construction. 


AMMONIA and BY-PRODUGT RECOVERY PLANTS & MANUFACTURE and UTILISATION OF GAS 
| HEATING, 


THE GAS POWER & BY-PRODUCTS CO. LTD, °° = ST ow. 
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IMPROVED COAL GASIFYING PLANT. 


к. E». 
already 
erected or in 


MELTING, &o., &o. 


YORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS. 


TURBINES OF ALL CLASSES. Write for Particulars, 


Mr. J. G. LORRAIN, M. I. E. E.. M. I. M. E., &c., | 

Fellow Д а Chartered Institute of Patent Agents, 
Norfolk Ho „ Norfolk St., London, W.C. 
* PATENTEE'S 8 A NDBOOK." Post Free on Application. 


оор „ 


64d. Low voltage. Sd. High voltage 
(Budject to Léberal Trade Discownt). 


Consol Electric Lamps 
17, VICTORIA STREET, 
LONDOR, 


ROBURINE 


SWITCH 


HANDLES 


are the 


BEST and CHEAPEST 


on the Market. 
Applystor— REDUCED PRICES 
and. 


Illustrated List post free from 


The ROBURINE COMPANY, 


16, Victoria Street, London, S.W. 
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BELLISS & MORCOM, LiMiTED. 


BIRMINGHAM, , ENGLAND. 


London Office, 8, VICTORIA STREET, 8.W. 


Telegrams: Belliss, Birmingham. 


ESTABLISHED OVER 
50 YEARS. 
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1500-KW. SET AS SUPPLIED TO LEEDS, HACKNEY, DUBLIN, LONDON BIRMINGHAM, ас. 


ENGINES AND CONDENSING PLANTS, 


. 2300 ENGINES, representing upwards of 600.000 H.P. Built. 


‘HOFFMANN MANUFACTURING Go., Li, 
| 


| 
| 
“HOFFMANN, CHELMSFORD.” CHELMSFORD, ESSEX. 21° CHELMSFORD. 


STANDARD SINGLE ROW BALL 
JOURNAL BEARING. 


| 

FOR 

| MOTOR CARS, 
SHAFTING, 

| MACHINE 

| TOOLS, 

AND 

MACHINERY 
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ALL KINDS. 
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| ois ола а TRI үн ИНИН TORO 


BALL BEARINGS AND STEEL BALLS. 


We will gladly send you one for trial on approval if. you will let us know which size would suit you best. 
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FREDERICK SMITH AND COMPANY, 


WIRE MANUFACTURERS, LIMITED, 
Contractors to British and Forolgn (— and Rallway Companles. 


Telegraphic Addresses :.—' ANACONDA, MANCHESTER“; SMITH, HALIFAX.” 
— PTS I FP ATS EES 


COPPER WIRE 


100 Per Cent. Conductivity. All Sizes to 001. 


Со Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


TRADE MARK 


COPPER TROLLEY CT 


Specially Prepared and Tested; Half-Mile and Mile Lengths. 


SILICIUM BRONZE WIRE 


(Сой Wheel rand.“ 


G QUALITY, for Telephone Lines, &е. 


F EL 


Telegraph Line Wire to all Specifications; Galvanised Patent Steel Wire; 
Stay Wire and Guard Wire for Trolley Lines; Galvanised Steel Strand. 


COPPER and BR ONZ B mà MANCHESTER. | — STEEL : works, HALIFAX. 


Telegrams: " ELEOTRIO, LONDON.” TELEPHONE No. 8106 London Wall. 


THE LONDON ELECTRIC WIRE co., L 


Offices and Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
| Works: LEYTON, Е. 


MANUFACTURERS OF 


CABLES ‘OF LIGHT, MEDIUM AND HIGH 
INSU LATION for Electric Lighting; 8 Power; Telegraphs and 


Telephones. 


SI LK COVER ED WI R ES : Copper, Platinoid, Eureka, &c., for 


Electrical Instruments, Electric Bells, &c. 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 


FL EXI B L Е CO R DS of all descriptions for Incandescent MA &c. 
DY NAM O B R U S H ES: jt Ordinary | type," “ Sparkless, and Self- 


-~ Lubricating.” ~ | 
PLATINOID, EUREKA т RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 
J ointing Materials; Varnishes and Sundry Appliances. 
- Üemtréciors to H.M. Government and the leading Electric Light and Telephone Companies, PRICE LISTS ON-APPLICATION, 


. . ——— 


THE ELECTRICAL REVIEW. [December 27, 1907. 


The “PRESCOT” MIDGET CUT-OUT. 


Registered No, 498,711. 


The smallest 50 ampere 
Iron-Clad Cut-Out on 
the Market. 


Please ask for 


Pamphlet P 55. 


Absolutely safe on a 
250-volt Lighting Circuit. 


1/3 FULL SIZE. 
MADE AT PRESCOT BY— 


British Insulated G Helsby Cables, Ltd., 


Electrical Cable Makers and Engineers, 
Works: PRESCOT, HELSBY and LIVERPOOL. 


Ii 


MANUFACTURERS. N 
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: 205770277), | 
Uy Electrical Accessories and Electrical E 
Fittings for Export. 00 


itt 


15, GERRARD ST., SOHO, LONDON, W., " 


BNGLAINDTD. 0 
Branch at BIRMINGHAM, 


1 
T 


SEND FOR ILLUSTRATED CATALOGUE. 


SPECIAL DESIGNS AND QUOTATIONS SUPPLIED IF REQUIRED. 
Our well-known type of Keyholder well maintains its unique position 


in the Trade as the BEST AND SAFEST KEYHOLDER ON THE 
MARKET. Do not be put off with substitutes. 


XX. PAEGE K CO., 


The Leading Varnish and Colour Werks fer Electrical Purpeses, 
BERLIN, N.W. 5. 


нен: INSULATING VARNISHES, 


Transformer-Lack. Chin-Chin. 
Draht-Emaillon. Plaston. 


PROSPEOTUS ON DEMAND. TRADE MARKS REGISTERED 


A. F. AMMON, Sele Agent tor Great Britain, 5, Cross Street, Manchester. 


MEW 


[o — JH ame. — — — — — — 
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| 
| | INDICATORS. 


FOR 
HIGH SPEED 
STEAM ENGINES. 


SPECIAL INDICATOR  ; 
FOR . 
GAS and OIL 

ENGINES. 


INDICATORS 
OPERATED 
ELECTRICALLY. 


IMPROVED 
REDUCING GEAR. 
SIMPLICITY and ACCURACY 


are the SPECIAL CHARACTERISTICS 
of the CROSBY INDICATOR. 


CROSBY STEAM GAGE & VALVE COMPANY, y | 


147, Queen Victoria Street, LONDON, Е.С. 


— 
— 


| E. S. HINDLEY & SONS, 
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MeDOOBALL'S PATENT 
GREASE EXTRACTOR 


FROM EXHAUST STEAM. 
For Condensing or Noa-Condessing Steam Engines. 


THE BEST METHOD OF PREVENTING GREASE &c., 
PASSING INTO THE BOILERS. 


HAND OR AUTOMATIC DRAIN WITH 
COMBINED COLLEOTING CHAMBER. 


MCOOUGALL’S NEW 
PATENT STEAM TRAPS 


THE VERY LATEST. 
Now Design for High Pressures and Superheated Steam. 


Send for Partioulmrs. 


SOLB MAKERS: 


W. B. HAIGH & CO., Ltd., 


Plane Street, OLDHAM. 


WORKS : BOURTON, DORSET. 
LONDON: 11, Queen Victoria St., Е.С. 


x——— SUCTION GAS PRODUCERS 
ELECTRIC LIGHTING 


GAS ENGINES. 


Telegrams: Hindley, Bourton, Dorset, 
Telegrams: Steamport, London, 


Perfectly steady light equally from full 
load to one incandescent lamp. High 


speed of rotation, securing low first 
cost of dynamo, Economy of space; 
accurate governing; silent exhaust, 
Any good make of dynamo supplied. 


Telegrams : “Cuivre, London." 
ele : 186 Eastern. 


32“ x 32" x 18 


COPPER EXPANSION TEE 


15 made for the L 8t 
Generating Btation in don. 


EXHAUSTING TURBINE 
ENGINES. 


Ü HIGH-CONDUCTIVITY 


CASTINGS and adi 
COPPER FORGINGS. 


JOHN DORE & o CO. 
Coppersmiths and Brass Founders, 
BBOMLEY, MIDDLESEX, A, 


7 E e 
ШО TS 1 


» АШ ! "T К 
"FRED BRABY С. с 
S 


ti FITZROY WORKS 


| 35210364 EUSTON К°. (^ 


LONDON 4 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
GALVANISED OR UNGALVANISED, UNDERTAKEN IN CONNECTION 
WITH ELECTRICAL WORK. 


HEAP Lamps of IN- 
FERIOR Quality, 
having been foisted on 
as the ‘GENUINE 
PHILIPS’ Lamps, we 
Kindly request, in case 
of doubt аз to the 
genuineness of OUR 
Make, to submit us 
sample lamps for identi- 
fication. 


We have only One 
Quality, viz., the BEST, 
and no second Quality 
will be supplied by us, 
which please duly note. 


HECNUM RESISTANCE WIRE 


Non-Corrosive and (in use) Practically Indestructible. 
Used by the most important Electrical Works. 


Specific resistance 48 michroms per centimetre cube. 


Temperature co- efficient 0°00014° C. Melting point over 2300* Е. 


Tensile strength before annealing 61 to 66 tons per. square inch. 


Full Partizulars and Prices upon Application. 


Arthur E. Heckford 


SPARK LESS. 


Best Price given for Scrap Resistance Material, Copper, Brass, &c. 


Birmingham Metal Works, 
§ BIRMINGHAM. 
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PHILIPS & CO., 


Great 
Varlety 
of all 
sorts of 


HIGHEST CONDUCTIVITY. | 
ECONOMICAL. 


AKTIEBOLAGET BRORSKOL, Stockholm. 


m Sole British Agent 
Microscopie Section of Bronskol. ARCHIBALD CAMPBELL 21, Chancery Lane, LONDON, . C. 


. 222 
M үе A s» 
Ж: we. d 


H g noe 


(HOLLAND) 


L 


8 7 
ee ee 


 Ш 


a 


25 — — Ol eee 


Microscopic Section 


STANDARD Н.У. PATTERN. 


BRONSKOL CONTACTS) 


. For DYNAMOS, MOTORS, and 
TRAMWAY TROLLEYS. 


USED BY ALL THE LEADING ELECTRICAL 
FIRMS IN EUROPE. 


of Swedish Charcoal Iron. 
The Microscopic Photographs made by the Royal Testing Institute of Stockholm. 


} 


H- SCHOMBURGASÖHNE A G 
90L€ AGENT FWOSTERMANN 


57/58 LEADENH ALL STREET E-. C- 
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Floral Festoons. 


Post us your flexible and we 
will connect on to it any 
number of ‘Handy’ Lamps 
you may order. No charge 
for connecting on lamps. 


Our Festoons have been welcomed 
by all and are being largely ordered by 
Municipal and Leading Engineers. 


The above shows the Handy " 
Lamp as used in коша bayonet 


holders. 


——————94995-4— ———— 


Dainty Festoons fitted with 
Adapters and ready for use are 
supplied at very low rates. For 


_ Bazaars, Balls, Shop Displays, 
Churches, &c. 


This shows flexible connected 


direct to “ Handy ” Cap; the 
“Handy” Cap, with loops Quickest 
opened out. | | 


Cheapest, and 
Safest 


method for temporary wiring. 


With our Festoons (made in 
London) you have 


No Waste, 
No Special Stock, 
No Holders, 


х= J 
* and the Lamps can be used after- 
Full size 5 cp. low and high voltage | | | 
as used with festoons. wards in ordinary bayonet holders 
— M »—— —— 


GABRIEL LAMP COMPANY, 


ELECTRIC LAMP MANUFACTURERS, : 


. Tels home: pas WBST, Telegrams i, '' GABIONAGHB," LONDON, 
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0. C. WAWKES, WTD., 


69 & 70, ALDERSGATE STREET, E.C. 


SPECIALISTS IN ELECTRIC HEATING 


PATENTEES OF THE 


Telegraphic Addresses : 


e Overmantel, London.“ ^ 
" Hawkes, Birmingham." е e d 
2 
— АГ) 


Telephone Numbers : 
London, 7889 Central. 
Birmingham, 509. 


PATENT INDUCED DRAUGHT SYSTEM. 


— — ——— — 


WRITE FOR CATALOGUES. 


The Induced Draught Air-Heating 
and Purifying System lends itself 
to the economical heating of rooms 
and to the special requirements of 
the Thermal Bath, with remarkable 
results, 


Study our Catalegues tor 


ECONOMY & EFFICIENCY 


in Scientific Electric Heating. ^ 


OIL-INSULATED CAPS 


BEST FIXING FOR INSULATORS. 


(EGNER'S PATENT. 


Higher Insulation, No Breakage, Cheaper to Mount, 
Insulators entirely Concentrical with Support. 


PARTICULARS ON APPLICATION TO 


J. BURNS, Ltd., 189, Central Street, London, k. C. 


OZONAIR - - 
APPARATUS 


and VENTILATING SYSTEM are 
Rapidly Growing in Favour. 


Fer particulars ef 
UP-TO-DATE DYNAMOS, 
ALTERNATING AND CONTINUOUS 

CURRENT MOTORS AND 
TRANSFORMERS, 
Send for our NEW CATALOGUE. 


ELECT RICAL ENGINEERS should become acquainted with 
the advantages of adding OZONAIR BUSIN to their 
present TURNOVER. 


40-Page Illustrated Pamphlet and Price List will be sent 
Post Free on receipt of business card. 


OZONAIR, Ltd, 


27, CHANCERY LANE, LONDON, W.C. 
. GLASGOW Ofle: 189, Hope Street, Glasgow 


THE CRYPTO ELECTRICAL C0., 


155 & 157, BERMONDSEY STREET, 
LONDON, S.E. 
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CONTROLLERS 


ro Cranes, 
Capstans, . 


| FROM STOCK. | 
RODS, SHEETS & TUBES 


in all Sizes pev return. 
CARSON, EVANS & CO, 


No. 3. Fenchurch Buildings, 
London. E.C. 


EBONITE 


VLASTO, CLARK & WATSON 


STOOKTON HEATH, Nr. WARRINGTON. 


Adonta: 
MARRYAT & PLACE, 28, Hatton Garden, London 
LOUDON & CLARK, 68, Gordon Street, Gia айдо. 
LOUDON & CLARK, Emerson Chambers, Newcastle 


Каа Wen Ruevor CABLES 


VULCANSED PAPER INSJLATED, 
CABLES, | 
600 & 2500 megohms. STEEL ARMOURED 
Aus 
* LEAD COVERED 
CABLES. US mdi 
| PROMPT 
STOCKS DELIVERY 


MADE IN ACCORDANCE WITH THE 


SPECIFICATION OF THE ENGINEERING STANDARDS COMMITTEE, 


PLUTTE, SCHEELE & Co., G U A RA N T E E D 18/18, QUEENHITHE, Е.С, 
British I. M. Ericsson Manufacturing Co., Ltd., 


‘Works : Beeston, near Nottingham. 


fur of TELEPHONE and TELEGRAPH APPARATUS, 
| FIRE ALARMS & TESTING INSTRUMENTS, &t. 


SPEOIALITY г 


TELEPHONE INSTRUMENTS ғо 
MAGNETO ANO BATTERY RINGING. 
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SMITH, 2х 


Ordsal Electrical Works, SALFORD. 


London Office: 94, Charing Cross Road, W.C. 
Glasgow Office: 198a, St. Vincent Street. 
Also at 2, Hunter Street, Sydney, N.S.W. 
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Disc Grinoinc Macuines | | Wells Waste Oil Filters 
FOR RAPIDLY GRINDING FLAT SURFACES OR SQUARE EDGES, s 
NUTS, BEARINGS, COMMUTATOR BARS, BRUSH Invaluable to Electric With Patent Sight Feed Syphons. 


HOLDERS, ELECTRICAL SWITCHES. 


Will grind in 1 hour what takes 12 hours to do by hand with file. 


Light Installations and 
all users of Machinery. 


Over 


13,000 


Sold. 


Supplied to the Prin- 
cipal Electric Light 
Stations and Works in 
the United Kingdom, 


Pay first cost in a 

short time, as Dirtied 

{ Oil, which has hitherto 

been thrown away, can 

be tiltered and used 
again and again. 


. I cnet ee —„V¼—g Eee 


Emm 
- a? 


"Wm WASTE GA” FuTER. 


No. 1. For users having only a small quantity of oil to treat (no 


syphon) l7-in. x 9-in. .. T - bs $a Р 35!- 
No. 2. Two top chambers hold about 3 gallons oil, 22-in. ж 10-in. 50/- 
No. 3.— Two top chambers hold about 6 gallons oil, 27-in. х 12-in. 70/- 
No. 4. Two top chambers hold about 12 gallons oil, 36-in. x 16-in. 110;/- 
No. 6. Two top chambers hold about 24 vallons oil, 43-in. x 23-in. 1589/. 
No. 6.- Very powerful Filter for treating large quantities of oil, 

54-in. x 30-in. xe $3 Е T. е ax - 336’. 

Wells’ Oil є binet 
eue $ ае, 


m 


mL 
4 "d 77 T 


The CABINETS ars made of tinned steel with 
galvanised iron bottoms, enamelled bright red, 
attractive in appearance. 


The PUMP isa force pump, made of polished 
brass, simple in its construction. It is screwed into 
its place, and can be easily taken out for filling the 
Cabinet from a barrel. 


П 


PRICE, 
CAPACITY. including Crate, which is | 

not returnable. 

FF - 50 gallons | 49/- cach. 
r as illustrated, £20. 30 " | dU <n ! 
20 T 40/- ээ p 
WRITH FOR LISTS AND PARTICULARS, 12 * 8 Ё 
WV. CANNING & CO., NR. — 


GREAT HAMPTON STREET | | 1 
BIRMINGHAM | A.C. WELLS & CU, oo London. 


RE-WINDINGS, RENEWING COMMUTATORS, &c. 


For all classes of Electrical Machinery. 


Wm. HARVIE & CO, Limited, 


Telegrams: „Bromide, Glasgow.“ 24. McALPINE ST., GLASGOW. 


THE 


| | KIRCHOFF’S LAWS 
ELECTRIC TRAMGAR HAND- BOOK, AND THEIR APPLICATION. 


For Motormen, Inspectors and Depot Workers. Paper Covers. 1s. 6d. Post Free. 
By VW. A. AG N E WVV. By E. C. RIMINGTON. 
2s. Gd. Post Free 28. Gf. . Р | 
H. ALABASTER, GATEHOUSE & Co., 4, Ludgate Hill, LONDON, Е.С. NH. ALABASTFR, GATEHOUSE & C0..4, Ludgate Hill, London, Е.С. 


IN STONEWARE & PORCELAIN STONEWARE 
Glazed without Lead, 
BATTERY JARS AND ACID JARS. 
PRICE, POWELL & CO., 


The S BRISTOL. 


BATTERIES 


Fatented In All ym on — 
‚ Germany and U.S 


R ALL SEND ТЕ X ELECTRIC ACCUMULATOR 
RPOSES. ENQUIRIES. COMPANY, LIMITED, 


EST FO 
^ PU 


X RAMSDEN, CAMM & CO. 


Lip. 
BRIGHOUSE. YORESHIRNE, 


aron, Steel and Copper Wire Drawers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 


Costraotore to Н.М. Postmaster-Qeseral, the Indian asd Colosial Governments, and Leading Rallway, Comparies, 
SPEOIALITIES ,—FINE SIZES OF Н.С. COPPER, GERMAN SILVER, &6., WIRES. 


19a, Carlyle Square, 


TELE. 2019 KENSINGTON. Chelsea, S.W. 


xiv [14] — THE ELECTRICAL REVIEW. [December 27, 1901. 


DICK, KERR б CO. 


LIMITED, 


ABCHURCH YARD, CANNON STREET, 
LONDON, E.C. 


PRESTON, Lance. | KILMARNOCK, N.B. 


© 


TWO STANDARD TURBO ALTERNATOR SETS 


AS SUPPLIED ТО:— 


London Council Council, | Midland Electric Power Cor- Hastings Corporation. 
Glasgow Corporation, poration, Dundee Corporation, 
Metropolitan Electric Ѕир- South Metropolitan Electric Huddersfield Corporation, 

P d Co. | | Supply Co., Cairo Electric Railways, 
Lancashire & Y orkshire Railway, Islington Borough Council, 

. | Oakdale Colliery, 

Leeds Corporation, West Ham Corporation, | 
St. Pancras Borough Council, Bristol Corporation, 6 
Sydney Municipality, Ashworth, Hadwen & Co., Portsmouth Corporation, 
Sunderland Corporation, Blackpool Corporation, Powell-Duffryn Colliery. 


— — E) 


— 


— — — 
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ELECTROLYTIC HATFIELD & TOURTEL 
METER. TIME SWITCH. 


SOMETHING NEW! 


A 2-RATE METER | 


Which is no trouble to you 


after you have installed it. 


ый 


MANUFACTURING 00,, LT. 


LEWES ROAD, 


BRIGHTON. | 
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THOMAS PARKER, LIMITED, 


ELECTRICAL AND чардан, ENGINEERS, 


мей ue — WOLVERHAMPTON. 
REES PATENT 


— GAPPED FRAME DYNAMOS AND MOTORS 


(*C" TYPE) HAVE 


ACCESSIBILITY, 
RELIABILITY, 


AND 


EASE OF OF ERECTION. 


Protected, Ventllated and and Totally Enclosed. 


Machines are fitted with 


AUXILIARY COMMUTATING POLES 
ensuring 


PERFECT COMMUTATION 
with FIXED BRUSHES. 


WIDE SPEED VARIATION WITH | 
Erecting. SHUNT REGULATION ONLY. Machine Complete. 


LONDON :— | 
Mansion House Chambers 
20, Bucklerebury, E.C. 
Teleg.: ToRqUATED London.” Telep.: 8874 Bang, 


GLASGOW :— | 
19, Waterloo Street. 


Telep.: 1696 ARGYLE, 
g.: “ BrARTER, GLASGOW,” 


NEWCASTLE-ON-TYNE :— 
3, St. Nicholas Bulidings. 
Teleg.: ‘*SHERET, NEWCASTLE-ON-TYNE.” 


Telegrams : 
*" INTERPOLE," LONDON. 


Telephone No.: 
LONDON WALL, 288. 


Ball Bearing Type Motor. 


MORRIS-HAWKINS Lea. "00 % unto» Oourt, gue ient Street, 
М | 
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Searchlight Projector 


Mercantile purposes, also special Projectors for the Night 
Navigation of Canals, and for Locomotive Headlights (for 


giving duplex beams), ctc. 


Ww manufacture Searchlight Projectors for Naval, Military, and 


р " MES UT 
m" ] . У, 
jp——————— 
L] 


Our Machines are of first-class construction throughout, giving the 
highest efficiency obtainable, and possessing many novel features. 


We manufacture Projectors in many standard sizes, fitted with mirrors 
ranging from 7 in. to 36in. diameter. The mirrors are of the very best 
quality of either the Mangin” or Parabolic pattern. Dispensing 
lenses are provided when required, also special lenses giving the dark 
interval specified by the Canal Companies. Horizontal Lamps of a very 
special pattern are employed, and these are arranged to operate automatically 
or by hand, as desired. 


Lamps with hand feeding mechanism only can also be supplied. 


PLEASE ASK FOR CATALOGUE **H.* 


JOHNSON zv PHILLIPS[™ 


VICTORIA WORKS 


CHARLTON. S.O.IKENT 


(Ж к ote 
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) Braulik’s ‘Eclipse’ 
Intense 
. Flame 
Arc Lamp 


1907B and 1908 Pattern. 
' Standard quality guar- 
anteed throughout. 
Inclined Carbons for 
direct or alternating 


current. 

Perfect working. 

Sunlight and pearl 
white light. 

Small current consump- 
tion. 

Reasonable prices. 

Supplied to Central 
Stations, Railways, 
and Corporations 
throughout the world 

Immediate Delivery 

from Stock. 


Experienced Agents wanted 
in all important districts in 
the United Kingdom and 
Abroad where not repre- 
sented. 


Large stock of Flame 
and other carbons. 


Are Lamp Couplings 
and Winches. 


G. BRAULIK, 


/ ; 
Eclipse Али 
and 7, Broken Wharf 
» LONDON, E.C. 


F0T5 Bank. 
Telephones: 7837 Central. 


Telegrams : PAR 


See “ECLIPSE” Lamps burning at Olympia. 


'sJaÁng p- vuoq оў јелолаае uo uas dwey sidwes 


i. Eclipse | 


ү \ 


Switches, Fuses. 
Distribution Switchboards. 


MINING SWITCH GEAR 
and ENCLOSED SWITCHES 


Teleg. - i- SUPRA, LONDON.” Telephone No. 12,949 Central. 
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EVERED & CO., Lro., 


LONDON & BIRMINGHAM. 


Low and High Tension Central Station Switchboards. 
Motor Starters, Controllers, Battery Regulators. 


} A Speciality. 


Lists on Application te Surrey Werks, Smethwick, X Deni. 


REID BROTHERS, 


Electrical and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING, 


POWER, TRACTION, &c., „2, 


CGMPLETE INSTALLATIONS he. 


PNEUMATIC TUBES ror transmission oF PAPERS, &c. 
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i 


— "I AR. 
Worm pen cs, е ы 
also RAW HIDE PINIONS 
ый CUT GEAR 


Telegram ve 
“GEARING. 


LARGEST 
MAKERS 


DAVID BROWN &. Sox. em 
HUDOERSFIELD. 


Contractors to 
THE ADMIRALTY, 
WAR OFFICE, 

L. C. G., &с., &c. 


12, WHARF ROAD, LONDON. N. 


— — — — o — — ae, 


— — — — «аЬ. — 
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Antique Copper Tea Kettle and Stand. 


No other form of Tea Kettle possesses the 


advantages of cleanliness, economy, absence of soot, 


smell, or poisonous gases in so eminent a degree as 


do the B.T.H. Electric Devices. The current is applied 


just Where it is Here" to heat the contents of the 


kettle, and very little, if any heat is lost through radiation. 


The capacity of each kettle approximates three 
pints, and they are supplied with different heating units, 
one of 250 watts for boiling hot water, and the other 


of 500 watts for boiling cold water. 


At this season of the year these devices should 


command a quick and ready sale. 


7 


THE 


Bir THOMSON-HOUSTON co., LTD., 


Electrical Engineers and Manufacturers, 


Head Office and Works: RUGBY. 

GLASGOW: 91, Wellington Street. 
NEWCASTLE: Collingwood Bulidings. 
LEEDS: Greek Street Chambers. 


LONDON: 83, Cannon Street, E.C. 
MANCHESTER: 30, Cross Street. 
SHEFFIELD: 41, Church Street. 


Address Enquiries to nearest Branch Office. 


ELECTRIC 


KETTLES. 


B.T.H. QUALITY. 


THE ELECTRICAL REYIEW. 


SURPRISING ECONOMY in 
CURRENT, OIL and WEAR, 


BY USING THE RELIABLE 
D.W.M. BALL BEARINGS | 
ON DYNAMOS, MOTORS, VENTILATORS, &c. 


Let us send you our M List and assist you with our advice. 


| — | 4 ; ^ 4 30/2 oppos. 10, FARRINGDON RD., CLERKENWELL, Й Mor 
as [ион LOEWE a Co. ш. I ON DON B 
ELECTRICAL INTERLOCKING. NUI Uo. | 


The поша of Trade have again urged the necessity of com combining the ' Lock," and “ Blook,” synami actual connection between the Telegraph 
[Instrumente and Locking 3 to pP ч жалко н working." This . together wi 5 Automatio Train Action pep sure — ‚ 
reliably p mmy an рор! into cal use on several lines by Mesers. & FARMER, under 5 tion of various Patents granted or assigned to s 
Diploma of Honour (the Highest Award), h, 1800. For Plans and Estimates, apply 


SAXBY & FARMER, Ltd. Railway Signal Contractors, 53, п. Street, WESTMINSTER, LONDON, 8. 1. 
/ Manufacturers of Ratkouy Signals, Oabins, Interlocking Levers, Block Instruments, and Signal Work of every dessription, Electrical and Mechanical, 


Brush Turbo-Generators 


For Alternating or Direct- Current. 


Remarkable 


success has 
been gained 


Brush Turbo- 
Alternators 
are the most 


with Brush Efficient and 

Continuous : 
Economical 

Current Turbo Plant vet de- 

Sets from 200 : y 
signed. 


to 800 KW. 


| | ELECTRICAL * 

me BRUSH менене co. un. 1 _ 
А 

|. 

BOILER MOUNTINGS. | 23 
Turnbull's Patents ә 
USED THE WORLD OVER. | | Th 

\) E 
| X> |VALVES! VALVES! VALVES! | | 

ALEX. TURNBULL & CO., Ltd. 1 TELEPHONES | 

BISHOPBRIGGS. GLASGOW, | mE Code, " Westera Une, Oerseratiee $.- 49. | ай 


December 27, 1907.) | ТЕЕ ELECTRICAL REVIEW SUPPLEMENT. Wu... I 


SINTEDDOLEDVNAMOS 
FOR DIREC I-COUPLED: SETS | 


MAXIMU M. EF FICIENCY 
“MODERN: DESIGN 
КӘН RUNNING 


WRITE TO VERITYS-E 
PLUME@VICTORIAWORKS 
ASTON: BIRMINGHAM 


MAG aan 
у, 4 n h M AS. 
А bus 
bo 
S D^ 
^^” 
Оуу 


REGD. | 
| 
| 


299: 


Trade Mark 


— — — 


P IMPROVEMENTS 
T: 


/| TWO-WAY 
i SWITCHES. 


insulation Іп the latter being bushed with brass. BETWEEN 
The Handle is therefore protected by 
DOUBLE INSULATION. LIVE METAL & HANDLE. 


contact enos ana Жө wat m qom; DOUBLE INSULATION 


LONDON : BIRMINGHAM : GLASGOW : NEWCASTLE : BELFAST : 


Kings Road, Hay Mills. 
217, Shaftesbu 11, B ll Street, Mesars. Parkinson & Co. Mr, J. 
rue W. 0.7 50 pos Um on ерине Р Be, Nicholas Street, | 484, High Street, 
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To Central Station Engineers 


BENNIS PLANT , BOILER-HOUSE 


will ensure уоп LOW COSTS PER UNIT, LOW FUEL COSTS; 
wil KEEP DOWN REPAIRS and MAINTENANCE COSTS, 
and secure GOOD FINANCIAL RESULTS. 


| BENNIS = au 


Stokers and Compressed Air Furnaces. 


| BENNIS 


Chain Grates. (Bennis-Miller Bennett 


BENNIS = = 
Elevators and Conveyors, 


ARE 


ESTABLISHING RECORDS and 
SAVING FORTUNES in 
ELECTRIC LIGHT and POWER 
STATIONS all over the World. 


Write for Free Illustrated Pamphiets describing BENNIS 
Plant in operation. 


BENNIS, LITTLE HULTON, BOLTON. 


London Office: uf e Nos.: 13 FARKWORTH. Telegraphic Addresses: Bennis, LrrrLE Huron.” 
28, VICTORIA ST., S. W. 627 VICTORIA. u Bennis, Lox non.“ 


Lord Kelvin’s Patent 


Aere YA ATTHETERS Mere 


ACCURATE ON | atremwarme CIRCUITS. 


STRAY FIELDS. 
WAVE FORM. 


UNAFFECTED FREQUENCY. 
BY POWER FACTOR. 
d Я i3 The Portable form of this instrument is particularly suited 


for Meter Testing, and is used in the Board of Trade 
Laboratory as а sub-standard. 


PORTABLE FORM. 


KELVIN & JAMES WHITE, 


LIMITED, 
18, CAMBRIDGE STREET, GLASGOW, & 66, VICTORIA STREET, LONDON. 
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WX. M'GEOCH & Co. Lr. | 


Manufacturing Electrical Engineers, — 


28, West Campbell Street, GLASGOW. 


Makers of ши | 


ELEGTRIG LIGHT FITTINGS 
and ACCESSORIES 


to meet all requirements. 


SWITCHBOARDS, 
Patent “А.В.” and “0.В.” Main Switches, 
Distributing Boards, Main Fuses, Lampholders, &c. 


“ WARWICK” H.V. D.P. DISTRIBUTING FUSEBOARD. Send us your Enauiries. 
Suitable for 250-volt Circuits. 


Warwick Works, Coventry Road, BIRMINGHAM. 
11, Charing Cross Road, LONDON, W.C. 


Telegrams з ** McGEOCH,'"* Glasgow, Birmingham and London. 


TWO-CYCLE GAS ENGINES 


From 200 B.H.P. to 3000 B. AH. H., 


FOR SUCTION, - - - - - - 
PRODUCER, - - - - 
COKE OVEN, or 
BLAST FURNACE 

. GAS. 


e А2 


oe map сш Jd 


Mather & Plait Lid , 


Salford Iron Works, MANCHESTER. 
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MORDEY-FRICKER ELECTROLYTIC PREPAYMENT METERS, 


Simple, Cheap, Accurate. 


For PENNIES, SIXPENCES, 
or SHILLINGS. 


THE MORDEY-FRICKER ELECTRICITY METER CO., 


82, Victoria Street, Westminster, S.W. 


ARE YOU IN TROUBLE WITH YOUR MAINS? 
IF 80 WRITE FOR PARTICULARS OF OUR 


Direct Reading Fault Localizer (RAPHAEL PATTERN). 


Cheap, Accurate, Reliable and Compact. 


NALDER Bros. & Co. 


12, CARTERET STREET, QUEEN ANNE'S GATE, WESTMINSTER, 9. M. 


Telegrams " Ввоонм, Loxpon,” Telephone: 779 WzsrMINSTER. 


' MICANITE 


Plate, Paper, Cloth, Rings, Tubes, Troughs, Segments, Cylinders, Bobbins. 


ORIGINATORS and PATENTEEN: 


THE MICANITE & INSULATORS CO., Ltd., Empire Works, Walthamstow, London, E. 
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STELLITE MOTORS 


FOR CONTINUOUS CURRENT. 


SUITABLE FOR DRIVING ALL CLASSES OF MACHINERY. 


2 2 g 2 2 а P 2 


Efficiently and compactly designed. Superior workmanship throughout. Perfectly ventilated, therefore 
cool running. Built for severe service. Liberally rated Guaranteed to give satisfactory results. 


(| The maximum power which сап be developed and sustained by an electric generator or "motor 

depends almost entirely on its tendency to develop heat in the armature. The phenomenal success 
of our new pattern machines is largely due to the special features embodied in the construction of our 
armatures in order to reduce this heating effect to a mioimum. The armature coils are of maximum 
current-carrying capacity, ensuring but small heating due to resistance, and carefully designed apertures 
are left for the purpose of efficiently ventilating the machine when in operation. , 


There аге no freak characteristics in our machines, they are built on the most approved 


principles. of modern engineering practice and are guaranteed to do the work for which 
they are rated. 


ASK FOR QUOTATIONS. 


ThE ELECTRIC & ORDNANCE ACCESSORIES Co. LD.. 


STELLITE WORKS, 
BIRMINGHAM. 


Telegrams; " Stellite, Birmingham.” Telephone: Trunk Calls, No. 9, Birmingham. 
Contractors to Н.М. War Office, Admiralty, and other Government Departments. 
` AGENCIES. 


LONDON: Sloan Electiícal Co., Ltd., 15, Fore Sire:t Avenue, Е.С. 
LANCASHIRE, CHESHIRE, &c : The Electric & Ordnance Accessories po Ltd., 196, Deanagate, Manchester. 
NORTHUMBERLAND DURHAM, &c,: J. Morley, Consett Chambers, N ewcastie-on- T yne 

THE MIDLANDS: The Zlectric & Ordnance Accessories Co., Ltd., 27, Upper Priory, Birmingham. 
SCOTLAND : J. i A. Anderson, 231, St. Vincent St., Glaagow. 

HANLEY & DISTRICT : The Electric and Ordnance Accessories Co., Lt4., Shelton Potteries, Hanley. 
SOUTH WALES & SOUTH-WEST OF ENGLAND: C. R. Hough, 23, Woodland Park. Newport, Mon. 
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F CARBONE ? 


АТААТ PH LPR ый IRS APRS ePID PS SRUP PS IAS? 


CARBON BRUSHES 


DWNAMOS AND MOTORS. 


малыгы ARuPVARIPPUANERVUFSPNASUPUEN AP EPR з SPOS 


PRICE LIST ANB ALL IhépititATION ӨЙ DUR DIFFERENT QUALITIES Өй APPLICATION. 


17, WATER LANE, GREAT TOWER ST., E. C., LONDON. 


VICKERS SONS & MAXIM. Lo. 


== SHEFFIELD. == 


Telegrams : VICKERS, SHEFFIELD. On Admiralty & War Office Lists. 


"PATENTED. 


VICKERS' 
INDUCTION 
MOTORS 


COMPLETE EQUIPMENTS FOR 
ELECTRIC DRIVING OF FACTORIES. 


MAKERS OF 


CONTINUOUS and ALTERNATING CURRENT mv 
GENERATORS and MOTORS OF ALL SIZES. 282 
VICKERS’ INDUCTION MOTOR. 
єє 
METALLIC ээ 


CLIPS 
AND SOCKETS 


For Plain and Screwed Conduits. 


-EARTHING 


IN ALL SIZES 


1" to 2" 


For Fuil Partioulars Apply: 


etallic Seamless Tube Co., гла. 
Wiggin Street, Birmingham. 
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We are now able to supply the 


Stannard ‘ELEKTRA’ Fuat-mons 


in Simpler Finish at 


GREATLY REDUCED PRICES. 


None of the essential advantages which have MADE 
the reputation of these Irons are sacrificed. 


JUST AS DURABLE. JUST AS EFFIGIENT. 


ISENTHAL & 60.. " 1 колеш "toin 85, MORTIMER STREET. 
ay 8 Opes de LONDON, W. 


NICROBALT 


A Steel possessing all the qualities of a 
3°» NICKEL STEEL at ONE-HALF THE COST. 
Suitable for all purposes where a Steel of 
high tensile. strength, combined with great 
power of resisting shock, is required. 


For Full Particulars apply to 


NICROBALT STEEL CO., 


47, Victoria Street, London, S.W. 


E 


ELECTRICAL & TRANSFORMER SHEETS, STRIPS & STAMPINGS, 


SWEDISH BARS. ROUNDS, SQUARES. FLATS. 
TURNER BROS., * 22225" 
a 


LONDON. 
Magnet Forgings, Slabs, Bars, 


In the Rough and Machined. 


a EI I IT IE IE 
MILD STEEL CASTINGS FOR MAGNETS. — [ого Oode used. „ ee Plain and Slotted. 


BRIGHT DRAWN OHAROOAL IRON AND STEEL ROUNDS, SQUARES, FLATS, HEXAGONS. 


| | THE UNITED ELECTRIC CAR COMPANY, LTD., | 


Manufacturers of Railway Carriages, Tramoars for Electric Traction, 
Motor Bus Bodies and all kinds of Rolling Stock for Light Railways. 


Registered Office and Works:—STRAND ROAD, PRESTON, LANCS. 
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1 
S E 


As Supplied to | 


PRINCIPAL RAILWAY COMPANIES, CORPORATIONS, ELECTRICITY SUPPLY WORKS, an 
OTHER LARGE USERS im the United Kingdom and Colonies 


for 
Continuous Current Open Type Arc Lamps (Three qualities t , +, +), 
Alternating Current Open Type Arc Lamps, Enclosed Arc Lamps, 
Vertical Feed Flame Arc Lamps, Converging Feed Flame Arc Lamps, 
Projectors, Electric Welding, &c. 


DAILY OUTPUT OF WORKS, 1,000,000 CARBONS. 


For Prices, Particulars and Free Samples fer trial, apply to the Sole Agents :— 


GEIPEL & LANGE, Vulcan Works, St. Thomas St., LONDON, S.E. 


Telegrams and Cables: PATELLA, LONDON. Telephones: 594 Нор (2 lines); Code A B C (4th and 5th Edition). 


7 


ELECTRIC DRIVING in the SMALLER TRADES. 


IT IS ON THE VERY ELE- 

MENTS OF A SUBJECT 
THAT ILLUSTRATION 
IS MOST USEFULLY 
BESTOWED. 
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one.of our 


LUNDELL MOTORS 


driving a 
LINE OF MELANGEURS. 


We have installed over 1000 N. H. P. 
Electrical Plant in these Werks. 
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| 
This illustration shows | 


We manufacture and sup- 
ply ELECTRIC MOTORS 
(both alternating and con- 
tinuous current) for all 
purposes, and our List 
No. 1028 gives illustrations 
and descriptions of a large 
variety of uses to which 
they have been put in the 
smaller trades. 


Send for Copy. 


d. H. HOLMES & CO., Electrical Engineers, NEWCASTLE-ON-TYNE. 


м 
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duc CENE MESSER, 


THE 


Per Word (minimum 1з.) 


“ELEC TRICAL REVI EW » 


CHEAP PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 
. Specific Articles of any kind Wanted, or for Sale or Exchange, are inserted at the rate of ONE PENNY 
Box Number and “Electrical Review" Address count as Seven Words. 
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UP _ E) w 3 е д 


Three Oonsecutivo Insertions for the Price of Two. 


LATEST TIME FOR RECEIVING 9.30 a.m. 


x ! 

Where Advertisements are to be answered te s given Number at the "*Flectrical Review” Office, applications for Names |: 

and Addresses of the Advertisers will be entirely disregarded, and Letters giving Incorrect Box Numbers will be destreyed. [Б 
| 
| 


THURSDAYS. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 


OFFICIAL NOTICES, &c., ls. per Line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and hae | 


WHEATLEY KIRK, PRIGE & CO. 


LONDON, MANCHESTER AND 
в NEWCASTLE-ON-TYNE. 


ELECTRICAL and MECHANICAL 


VALUERS, 
AUCTIONEERS & 
ARBITRATORS. 


46, WATLING STREET, LONDON, E.C. 


16, ALBERT SQUARE, 26. COLLINGWOOD STREET, 
MANCHESTER. NEWCASTLE-on-TYNE. 


“ Indices, London" ; Indicator, Manchester’; Indicator, Newcastle-on. 
5071 Bank, Lenin: 8218 Central, Manchester ; 8129 Central, Newcastle-on- 


(EsTABLISHED 1850) 


TUTO: 
Telephones : 


SITUATIONS VACANT. 


Latest time for receiving 9.30 a.m. Thursday. 


И letters are not to be delivered to certain lirms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to carry out such instructions. 


Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


— 


Original Testimonials should never be sent. 


THE BRITISH CORRESPONDENCE SCHOOL 
OF 
ELECTRICAL ENGINEERING. 


TECHNICAL DIRECTORS: 
FRANK BROADBENT, M.I.E.E. (Consulting Engineer), 
ANDREW STEWART, A.M.I.E.E. | 


OR Fees and Syllabus of Courses apply to Tux BRITISH 
CORRESPONDENCE SCHOOL оғ ELECTRICAL ENGINEERING 
(B. Dept.), 36, Maiden Lane, Strand, London, W.C. 6189 


ELECTRICAL ENGINEER’S DEPARTMENT, 
Devonport Dockyard. 


HERE are vacancies for a few Armature Winders with good 
experience in continuous current work. Wages commencing 
at 368. for 48-hour week. 

Applications, stating age and full particulars, and copy of refer- 

ence if possible, to be addressed to— 

THE ELECTRICAL ENGINEER, 
H.M. Dockyard (North), 
Devonport. 


. by far the LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box number 
ARE FORWARDED NIGHTLY. 


2 . . a S.S 


Postages incurred are charged at cost. 


SITUATIONS VACANT.— Continued. 


COUNTIES OF NORTHUMBERLAND AND DURHAM. 
ELEOTRIO POWER SUPPLY. 
Junior Assistant Bagioeers. 


N connection with this supply, there are now further vacancies 
for Junior Assistant Engineers, and the Newcastle-upon-Tyne 
Electric Supply Company, Limited, are prepared to receive appli- 
cations from apprentices out of their time or young men who have 
been through a college course of electricity. 
Remuneration to commence at the nominal wage of 10s. per 
week for the first year, and 20s. per week for the second year. 
Applicants will be required to sign an agreement to remain in the : 
company’s service tor two years, during which time they will pass 
through one or more of the large power stations, and different 
classes of sub-statioue, and will also gain experience in other work, 
including distribution of polyphase and continuous current for 
town lighting, tramways and railways, and also powcr supply to 
large manufacturers’ works. 
Applications, stating age ie 19) and training, to be 
addressed to the OPERATION DEPARTMENT," Carville Power 
Station, Wallsend-on-Tyne. 


December 18th, 1907. 6535 


Cheap prepaid Advertisemente are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions fog 
the price of two. 

Box Number and ErnzcTRicAL REI w address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with ә box number are forwarded nightly. Postages incurred are charged ag 
105%. 


LGEBRA.— The Correspondence School of Engineering 
Mathematics beg to announce that to cater for those 
Students who are desirous of receiving tuition in Algebra (pure) . 
only, we have issued a Special Short Course. The Instruction 
Books will be forwarded to апу address, and the Student 
registered on our books, on receipt of P.O.O. (crossed) value Five 
Shillings. 


PPOINTMENTS.—The Higher Telegraph Services afford 
splendid opportunities to youths and young men not 
content with earning 25s. to 35s. per week. For a moderate 
premium, permanent appointments at commencing salaries of 
from £150 to £190 р.а. with Pensions are secured by the London 
Telegraph Training College, Ltd., for its students. 28 obtained 
within the last eight months. Established 15 years. Wireless 
telegraphy a speciality, and all systems taught. Evening classes. 
—Write for prospectus to MANAGER (“C“), Morse House, sb 
Court. 


(Continued on пою page.) 
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SITUATIONS VACANT.—Conitmued. 


PPLICATIONS for Appointments prepared in forceful form, 
arresting attention of advertiser and strikingly successful. 
—Apply for particulars, HERBERT GREATOREX, 4, Oxford Road, 
Ilford, Essex. 6532 


LERK Wanted to assist storekeeper, used to keeping stock- 
books in electrical engineering trade.—6542, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


LERK required by Electric Supply Company near London, 

must have experience of consumers’ accounts and be able to 

deal with meter readings; shorthand desirable. Wages 258.— 

Apply with full particulars, 6536, EvectricaL Review, 4, Ludgate 
Hill, London. | 


NGINEERING Mathematics. — Elementary and Advanced 
Courses (to suit the requirements of engineers) at extremely 
moderate fees. Applicants can be given references to students all 
over the world. Tuition on approval, given free. Specimen 
lesson and full particulars on application to THE CORRESPONDENCE 
SCHOOL OF ENGINEERING MATHEMATICS, Bilston, Staffs. 6465 


IGH-CLASS Traveller wanted, with exceptionally good con- 

nection in traniway undertakings in the U.K., to introduce 

anew and important speciality for permanent way. Good stand- 

ing salary, expenses and commission. Preference to one who can 

invest small capital.—6455, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


MPROVER Wanted for central station work, wages com- 
mencing at 10s. per week, advancing 5s. per week per 
annum to 20s.—Apply, with particulars of age, and previous train- 
ing, to CoRPORATION ELECTRICITY Works, Maidenhead. 6527 


ANAGER required for branch business of & firm of London 
Electrical Engineers.—State full qualifications and previous 
experience, also salary required. Percentage of profits given to 
competent man. — 6549, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


ATHEMATICS, mechanics, machine drawing, wiring, engine 
testing, &c., taught by thorough postal courses. Reason- 
able fees. —P. T. S., 257, Granville Road, Sheffield. 6174 


REMIUM Apprentice (indoor) wanted, by firm of Contractors 

in South West London. Special advantages for gaining 

general knowledge.—Apply 6547, ELkcTRICAL Rxvixw, 4, Ludgate 
Hill, London. 


EQUIRED, Switchboard Attendant for London sub-station. 

One with experience of extra high-tension three-phase, and 
low-tension three-wire working. Salary 30s. per week of 66 hours. 
—Apply, stating age, experience, and date when able to commence 
duties, to 6546, ELECTRICAL Review, 4, Ludgate Hill, London. 


Y \ J ANTED, Junior Meter-reader and Lamp Trimmer. Wages 
22a. per week of 66 hours.— Apply ELECTRICAL ENGINEKR, 
Faversham. 6548 


ANTED, at Electricity Works in Scotland, smart energetic 

man to erect and read meters. Preference will be given to 

one with some experience in cable jointing. Wages 30s. to 358. 

per week.—Age, experience and testimonials to 6541, ELECTRICAL 
HEvikw, 4, Ludgate Hill, London. 


ANTED, Central Station Engineer for company undertaking, 

commencing salary £120 per annum. Must be prepared 

to invest £500 in company. State past experience, and age, with 

testimonials and references.-—6544, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, & good Storekeeper, one accustomed to the stores 

of a combined traction and lighting undertaking. Com- 

mencing salary 258. рег week.— Apply 6550, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 
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SITUATIONS VACANT .— Continued. 


\ \ | ANTED, Draughtsman (junior) with experience in design of 

alternating current machinery. State full particulars and 

oag required.—6523, ELECTRICAL Review, 4, Ludgate Hill, 
ondon. 


W ^NTED, Competent Mechanic to take charge of small 

machine shop turning out small parts. Must be able te 
make Press Tools, &c., electrical knowledge desirable, but not 
essential. Permanent situation to a reliable man who could:show 
Жаш Output.—6468, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


ANTED for an important telephono manufactory on the 
Continent, a first-class Engincer to take charge of the 
technical department. Good prospects.—For information apply 
to 6492, ELkCTRICAL Revigw, 4, Ludgate Hill, London, giving 
particulars as to salary required, age, knowledge of languages, 
present situation, references, &c. 


Y ANTED Two Switchboard Attendants to commence work in 
V. the New Year, experience with extra high-tension three- 
phase generating plaut essential. Experience of continuous- 
current lighting and traction gwitchboards desirable. Wages 26s. 
rising to 30s.—Apply ENGINEER, Electricity Works, Wolver- 
hampton. 6484 


If letters are not to be delivered to certain firms or individuals (if 
known), instructions te that effect should be sent to the Manager of the 
E. ECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in апу way be disclosed. 


APPOINTMENTS FILLED. 


О. 6216.— Applicants are thanked for their letters, and advised 
that the situation has now been filled. 6540 


E beg to inform applicants to the Advertisement No. 6233, 
November 29, that the vacancy for working electrician has 
now been filled. 6537 


SITUATIONS WANTED. 


Latest time for recelving, 9.30 a.m., Thursday. 


Cheap prepai 
xf One Penny Per Word (minimum 18.). 
ihe prioe of two. 

Box Number and ELECTRICAL Rxvixw address count as seven words. 


d Advertisements are inserted under this heading at the rate 
Three Consecutive Insertiong fos 


Where Advertisements are to be answered to а given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received ín answer to advertisemente 
with a box number are forwarded nightly. Postages incurred aro charged at 
cost. 


DVERTISER requires re-engagement as Meter Reader and 
_Inspector; eight years’ experience; highest references.— 
6526, ELECTRICAL HkvikW, 4, Ludgate Hill, London. 


(Continued on next page.) 
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SITUATIONS WANTED.—Conimucd. 


DVERTISER (36) married, disengaged January lst, requires 
charge of gas or oil engines, electric light ; thoroughly 
acquainted with suction gas plants, sanitary engineering, estate or 
otherwise. Highest references.—6425, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


UYER, Assistant, excellent experience with electrical and 
mechanical engineering concern, desires chunge.---6545, 
ELECTRICAL Review, 4, Ludgate Hill, London. 


OMMERCIAL Engineer, 17 years’ experience, now managing 
London concern, open to re-engagement next February.— 
6228, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN desires engagement; many years’ experience 

in wiring and in erecting and maintaining lighting and 

electrical power plants in large factories and works.—6430, 
ELECTRICAL Review, 4, Ludgate Hill, London. 


LECTRICAL Instrument Makers require work, own shop and 
tools.—6409, ELECTRICAL Review, 4, Ludgate Hill, London. 


be (24) disengaged; all systems; 


any distance.— 
TomLIN, 9, Croft Road, Wallingford. 5 


IREMAN disengaged, experienced. Casing, simplex, barrel. 
—H., 14, Sterndale Road, West Kensington. 6561 


AGENCIES. 


BIRMINGHAM AND DISTRICT AGENCY. 


HE MANUFACTURERS of a first-class British Incandescent 
Electric Lamp invite applications for the— 


SoLE AGENCY 


for the sale of their Lamps in the above district. 
Apply 6486, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 18.). Three Consecutive Insertions fog 
the price of two. 

Box Number and ELECTRICAL RRvixw address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advsrtisers will be entirely disregarded. 


Unless otherwise instruc ed, all letters received in answer to advertisements 
with a box number are forwarded nightly, Postages inourred are charged at 
cost. 


ABLES.—Wanted by large Cable Manufacturers, several well- 
known Wholesale Houses in West of England as Agencies.— 
Apply, 6482, ELECTRICAL REVIEw, 4, Ludgate Hill, London. 


NDUSTRIOUS Firm at Paris is looking out for the Sole Agency 
of all kinds of Isolating Materials, Tools, and Machinery for 

Tools.— Apply to P. Métivier & Cie, 94, Rue de la Victoire, Paris. 
6488 
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AGENCIES.—( Continued.) 


OTOR Control.—District Agent required for lift pump, air 

compressor, fire curtain hydraulic accumulator, capstan 

and heavy machine tool starting and controlling switches. 6062, 
ELECTRICAL Битку, 4, Ludgate Hill London. 


O Manufacturers of Cables and Flexibles, Electric Light 
Accessories, Fittings or other manufactures used in con- 
nection with light and power. Advertiser, well established, with 
first-class Premises in W. C. district, is desirous of representing 
Manufacturers who are not already represented in London.—6515,* 
ELECTRICAL REVIEw, 4, Ludgate Hill, London. 


PARTNERSHIPS. 


Cheap prepaid Advertisements are inserted under this heading at the rew 
6f One Penny Per Word (minimum 18.) Three Consecutive Insertions ‘ss 


she price of two. ў 
Box Number and ELxcrRiIcAL Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applieatiens for names and 


addresses of the Advertisers will be entirely disregarded, 


Unless otherwise instructed, al] letters received in answer to advertisemente 
with a box n are forwarded nightly, Postages incurred are charged e$ 


М experienced Engineer, with London office, wishes to meet 
gentleman with commercial experience and £200 available 
capital, advertiser providing & similar amount, in order to start an 
Agency Business.—Replies to Box 7339, Judd's, 5, Queen Victorig 
Street, E.C. 6629 


ONSULTING.—An Electrical Engineer, M. I. E. E., with exten- 
sive experience in responsible positions in power, municipal, 
contracting, estimating and designing work; could provide capital 
for active Partnership in first-class established consulting practice. 
Replies absolutely confidential.—6496, ELECTRICAL REVIEW, 4, 
4, Ludgate Hill, London. 


NGINEEB, technical training and electrical experience, 
wishes pogition in electrical or engineering firm, or allied 
business, with ultimate view to Partnership. — Z. T. 713,” 
Messrs. Deacon, Leadenhall Street, Landon. 6487 


FOR SALE. 


BUYERS AND SELLEBS 
of Important Second-Hand 
ELECTRIC LIGHTING AND POWER PLANTS 
in good running order 
are requested to communicate with 
WuzaTLEY Kirk, Price & Co., 46, Watling Street, London, E. O. 


CASH BUYERS AND SELLERS 
OF 
ELECTRIC LIGHTING AND POWER PLANTS 
Jor re-use or dismantling, 
Also Machine Tools and Miscellaneous Plant. 


THoMAS MITCHELL & Sons, LrTp., Bolton, 6410 


(Continued on next page.) 
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FOR SALE.— (Continued). 


L 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.) Three Consecutive Insertions for 
the prioe of two. 

Box Number and Exvectricat Revikw address count as seven words. 


Where Advertisements are to be answered te a given number a 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged а? 
cost. 


YMAMO, 80 lights, £13 ; also 50-light Dynamo, £10; splendid 
condition; bargains.—Smitu, Electrical Engineer, Carlton 
Place, Halifax. 6427 


YNAMO, 280 v. 325 a. 560 r.p.m., compound wound; six 
poles. three bearings, and new spare armature ; price £150. 
—ManrIN, Electrical Engineer, Kidderminster. 6226 


IGHTY Dynamos and motors for sale or hire.—ManrTIN, Elec- 
trical Engineer, Kidderminster. 6499 


LECTRICAL Engineers of all grades should buy the Practical 
Electrician’s Pocket Book (1908) at once. Revised and 

still farther enlarged. Tho standard pocket book for the man 
who wants to get on. Cloth ls. 2d., leather ls. 8d. (with insur- 
ance), from RENTELL, Publisher, London. 6481 


— — — — ee 


АМЕ Arc Lamps. — Four 10 amp., been used tem porarly, 
practically new. Motor, 40 amps., 110 volts. Offers. — 
Pupney, Bury St. Edmonds. 6493 


OR Sale, two 50 B. H. p. Motors, 400 volts, 600 revolutions, 
spare Armature, two Controllers, with two speeds ahead and 

two speeds astern; 350 Cells in ebonite boxes, 450 ampere-hours 
capacity; also two Fans and Ventilating Trunks from battery 
compartments.—Apply J. T. Mears, The Old Ship," Richmond, 
Surrey. 6431 


OR Sale.—65-xkw. Generator with Engine combined; engine by 
Willans & Robinson, 11° x 153” x 9" stroke; generator by 
Mather & Platt, 420 to 450 volts, 150 amps. .50-xw. direct-coupled 
Generating Set (by Brush Electrical Eng. Co.), with Auto 
Compound Universal Type Enrine, compound-wound Generator, 
БОО to 550 volts. Electric Hoist, with 28 brake H.P. Motor, drum 
3’ 6" diam., 15" wide, 21 grooves. Armature Disc Cutting and 
Notching Plant, to admit 24" diam. in gap. New detailed Cata- 
logues post free em application.— THos. W. Warp, Lrp., Albion 
Works, Sheffield. 2679 


OR Sale.— Electrical Plant to be seen at work at William 
Doxford & Sons, Ltd., Sunderland, viz.:—Four 168-kw. 
steam-driven combined sets, 220 volts at 380 revs.; vertical 
engines 9” x 144" х 284" x 10" stroke x 160 lbs. pressure. АП 
four sets are practically new and in perfect running order. Also 
one surface condenser by Frank Pearn & Co., with 1200 sq. ft. 
cooliny surface, fitted with air and circulating pumps. Feed pumps 
and other auxiliary plant.—Apply, Doxronp, Sunderland. 4194 


OB Sale or Hire, high-class Dynamos, Motors, Alternators, 
Cable and Arc Lamps.— Percy Норргікѕтом & Co., 72, 
Finsbury Pavement, E.C. 6553 


OUR Babcock and Willcox Boilers, two 75 H.P. and two 100 
H. P., insured for 150 lbs. sq. in., replaced by larger plant. 
Cheap. 6554, ELECTRICAL Review, 4, Ludgate Hill, London. 


M 


( à LASS Shades for Electric Lighting in every variety of design 
and colour.—JoHN WaLsu WaLsH, Glass Manufacturer, 
Birmingham. 6371 


FOR SALE.—Conitinued. 


OW Ready! The Practical Enyineer Electrical Pocket Book 


and Diary for 1908, Revised and Enlarged. Price, Cloth ls., . 


Leather Gilt, with Pocket and Elastic Band, 1s. 6d. net; Postage 
2d.—THE TECHNICAL PuBLisHING Co., Ltp., 30, Cross Street, 
Manchester, and 55, Chancery Lane, London, and all Booksellers. 

| 6522 


HREE ''C" Foster Arc Lamps, with compensator and chokers, 

for 200-volt circuit, only in use six months, equal to new, 
bargain, £8 10s., complete.—OscaA& Jones & Co., Beckenham. 

6497 


ARTICLES WANTED. 


ANTED TO PURCHASE FROM ELECTRIC LIGHTING 
Companies and Electrical Engineers, Dynamos, Motors, 

Cable, Wire, Instruments, and every description cf Electrical 
Material, also Manufacturers’ Surplus Stocks. The bulk being 
for re-use, high oash prices can be paid.—A. Vergy & Co., Dover. 
Principal in London three days a week. Telegraphic Address: 
'* Verey, Dover." 8514 


Cheap prepaid Advertisements are inserted under this heading at the rato 
M One Penny Per Word (minimum Is.). Three Consecutive fos 


Ge price of two. 
Box Number and ELECTRICAL Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Oftice, applications fer names and 


addresses c! the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to 
inourred 


advertisements 
with a box number are forwarded nightly, are charged ai 


умі. 


CCUMULATORS, Second-hand, any type, wanted; also 
Dynamos and Machinery, Lead Peroxide, Old Copper Cable, 
Scrap Metals, and every description of Metallic Dross purchased 


for cash, town or country.—Write A. Brown & Sons, 142, Lower 


Clapton Road, N.E. Telephone: 1855 North. 4386 


EST Price given for any kind Asbestos Sorap.— WILTON, 
Bramley, Leeds. | 6406 


LD Electric Cable, Dynamos, Machinery, Accumulators, Serap 
Metals, or any Electrical Machinery purchased for cash in 

town or country.—Apply to I. Levy & Sons, 62, Albany Road, Old 
Kent Road, S.E. Telegraphic Address: ‘‘ Levisomnus, London.” 
Telephone No. 1747 Hop. | 5903 


LD Electric Lamp Ends, Cable and Wire bought for cash. — 
SMITH & Co., 2, Ranelagh Road, East Ham, London, E. 2818 


LATINUM, in any form and quantity, purchased at highest 
prices by Окввү & Co., LTD., 44, Clerkenwell Road, London. 
6522 


EVERAL Electric Launches.—Manufacturers please communi- 
cate, 6539, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, a second-hand Ohmmeter and Generator Set, 
suitable for 250 volts, reading up to 20 megohm.—State 
lowest price and full particulars to Z. B.,” 718, c/o Deacon'a, 


Leadenhall Street, E.C. 6548. 


АКТЕР, : ny quantity Scrap Gutta-Percha Covered Wire or 
Scrap Cables. Samples and lowest price for cash.—Forp 
AND Co., Warrington. 6408 


(Continued on next page.) 
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ARTICLES WANTED.— Continued. 


-T ANTED, Electric Lamp Tops and Scrap Platinum.—EDEY 
: AND Co., 29, Ludgate Hill, London. 6434 


ANTED, 100 kw. 460 volt steam dynamo.—6498, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 18.) Three Consecutive Insertior: for 


the price of two. 
Box Number and Exvecrrica, Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters receiyed in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 


cost. 


es MPLOYMENT LIST.” Managers, Draughtsmen, Foremen, 

and others. Private and confidential introductions. 
Particulars of selected first-class mem sent free on application.— 
RICHARDSON’S EMPLOYMENT AGENCY (established 1898), 97, Queen 
Victoria Street, London. Tel.: 4286, Cent. 6308 


PSTEIN Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. О. Rooper 
AND Co., Electrical Engineers, Stafford. 80 


EAD Burning.—Lowest prices. Accumulators or tanks.— 
** H.," 8, College Street, Putney. 6309 


EARCHLIGHTS for Sale or Hire. — Јонмѕзом & PHILLIPS, 
Victoria Works, Chariton, Kent. 3945 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, Applications for names and Addresses 
of the Advertisers will be entirely disregarded and Letters giving 


incorrect Box Numbers will be destroyed. 


MODEL ELECTRIC RAILWAYS 


From These make a 
splendid window at- 
traction, probably 
costing you nothing, 
&8 you are sure to 
sell them soon. Ten 
different sets, also 
S Rails, Crossings, 

mie Switches, &c., are 
ME described in our 
latest leaflet of 
Electrical Novelties. 


— — LIBERAL TERMS 
TO DEALERS. 


Manufacturing Electricians, 
*9 Leyton Green Rd., London, К.Е, 


TRANSFERS 


ARE PARTICULARLY SUITABLE FOR 


MARKING INDICATOR BOARDS, SWITCHES, BELLS, 
TELEPHONES, DIALS, MOTORS & MACHINERY. . 


52 to 60, Steelhouse Lane, BIRMINGHAM. 
(Opposite the General Hospital.) 


| John E. Raworth, | 


80, The Broadway, Westminster, S. V. Chartered Patent Agent. 


ENGELBERT & CO., London, 
LUBRICANT MANUFAOTURERS. 
Vide full advertisement in last issue, also next issue. 


THE STIRLING BOILER CO, Ltd., 
Bead Offices 28, VICTORIA STREET, WESTMINSTER, S.W. 
See Illustrated Advertisement last week. 


Card Index to Important Articles Appearing in the 


“ Electrical Review of 
November 29, December 6, 13 and 20, 1907. 


Brakes: Tramway Brake Developments in Leeds.  Z//us. 
Elec. Rev. 61, November 29, 1907, pp. 899-901 


Cables: Notes on Drawing-in Cable. By W. Pleasance. illus. 
Elec. Rev. 61, November 29, 1907, pp. 912-913 


Education: The Trade School Problems of Skilled Labour. By. 
C. A. Smith. Elec. Rev. 61, November 29, 1907, pp. 910-911 


Electromobiles : The Electromobile Co.’s New Garage. Jus. 
Elec. Rev. 61, November 29, 1907, pp. 894-899 


Exhibition : The 1908 Electrical Exhibition at Manchester. 
Elec. Rev. 61, November 29, 1907, pp. 913-914 


Lighting : Discrimination in Factory Lighting. 
Elec. Rev. 61, November 29, 1907, pp. 882-883 


Lighting and Power: Municipal Electric Supply at Ealing. 
. Elec. Rev. 61, November 29, 1907, р. 879 


Power: Electrical Driving in a Cloth Factory. 
Elec. Rev. 61, November 29, 1907, pp. 911-912 


Testing: The Magnetic Testing of Iron. By W. H. F. Murdoch. 
(I.E.E.). Jus. 

Elec. Rev. 61, November 29, 1907, pp. 885-886 

Also December 6, pp. 952-953 


Traction: Comparative Performance of Steam and Electric 
Locomotives. Ву A. Н. Armstrong. Jilus. (Am. I. E. E.). 
Elec. Rev. 61, November 29, 1907, pp. 888-885 


Trade and Commeroe: Exports and Imports of Electrical Goods 
during October, 1907. 
Elec. Rev. 61, November 29, 1907, р. 909 


Electro-Metallurgy: Electrometallurgical Operations. 
Elec. Rev. 61, December 6, 1907, pp. 922-923 


Induetry : The German Electrical Industry. 
Elec. Rev. 61, December 6, 1907, p. 928 


Lighting: The City Lighting. By Haydn Harrison. Illus. 
Elec. Rev. 61, December 6, 1907, p. 926 


Lighting and Power: Tactics for Electricity Salesmen. 
Elec. Rev. 61, December 6, 1907, pp. 928-929 


Lighting and Power: Prepayment Supply. By Central Station 
Man. Elec. Rev. 61, December 6, 1907, pp. 921-922 


Measuring: The use of the Duddell Arc for Inductance and 


Capacity Measurements. IIIus. 
Elec. Rev. 61, December 6, 1907, pp. 950-951 


Parliamentary : New Electrical Schemes to come before Parliament. 
Elec. Rev. 61, December 6, 1907, pp. 949-950 


Ploture Telegraphy : The Belin System of Telephotography. Zllus. 
Elec. Rev. 61, December 6, 1907, pp. 938-989 


Power: The Production of Power from Peat. By T. Tomlinson. 


(I. E. E. Dublin). 
Elec. Rev. 61, December 6, 1907, pp. 968-954 


Pumping: Electrically Operated Pumping Plants. By T. L. 
Kolkin. Zllus. Elec. Rev. 61, December 6, 1907, pp. 920-921 


Tramways: Tramway Developments in Buenos Ayres. Illus. 
Elec. Rev. 61, December 6, 1907, pp. 985-937 


Canal Inquiry: The. Elec. Rev. 61, December 13, 1907, pp. 989-991 


Cranse : Some Modern Warehouse Cranes. ius. 
Elec, Rev. 61, December 18, 1907, p, 979 


Exhibition : The Electrical Exhibition, Manchester, October, 1908. 
Elec. Rev. 61, December 13, 1907, pp. 964-965 


Legal: The Brown Patent Appeal. 
Elec. Rev. 61, December 13, 1907, pp. 968-969 


Also December 20, 1907, pp. 1010-1012 


Lighting and Power: A Gentle Reminder. 
Elec. Rev. 61, December 18, 1907, pp. 969-970 
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CARD INDEX Conlinued. 


Lighting and Power: The Practical Operation of Mercury Vapour 
Rectifiers. Illus. Elec. Rev. 61, December 18, 1907, pp. 994-996 


Lighting and Power: The Electrical Installation at the Royal d | WIT HBOARD FRAMES 
Victoria Infirmary, Newoastle-on-Tyne. Illus. ati il 


Elec, Rev. 61, December 13, 1907, pp. 975-978 


at Lowest Prices 
Meaeuring Instruments: The Silver Voltameter. à; 


Elec. Rev. 61, December 18, 1907, pp. 993-994 r | compatible with 
— — — — —— — 4 | Highest Class Work. 
Mining: Electrical Mining Plant. Illus. 3 — 


Elec. Rev. 61, December 13, 1907, p. 975 


BROWN ё CO, 


Tramways : A New Radial Truck. lus. у WATERLOO SAW MILLS, 
Elec. Rev. 61, December 13, 1907, p. 979 3 | 7ЗИо 85, McAlpine St., Glasgow. 
| | Telegrams: Boxes, Glasgow. 
S ele phones 566. 567 Argyle ; 567, P.O. 
Turbo-Generators: The Development of Turbo-Generators. By 
Dr. R. Pohl. ZZvs. (I. E. E.) 
Elec. Rev. 61, December 18, 1907, pp. 991-993 


Dynamos: The Influence of Rated Speed and Output on the Design 
of Continuous Current Generators. Ву Н.М. Hobart. Гиз. 
Elec. Rev. 61, December 20, 1907, pp. 1029-1832 


Exhibitions : The Electrical Industry and Next Yoar's Exhibitions. 
Elec. Rev. 61, December 20, 1907, pp. 1000-1001 


Exhibitions: Great International Exhibitions. 
Elec. Rev. 61, December 20, 1907, pp. 1082-1033 


>> КОСАК СА VS КАЖ eV yy 
DID 23099) 8 


Legal: Postmaster-Genernl v. Watford U. D. C. 


Elec. Rev. 61, December 20, 1907, pp. 1009-1010 il NOTICE. 


—— — —L—⅜ r = — — — A —. - 


Lighting and Power: Electrically Equipped Railway Shops in the 
Argentine. III us. 
Elec. Rev. 61, December 20, 1907, pp. 1015-1019 


Фе to the many hundreds of 
| replies passing through this 
n SN QN NUS, Office each week, we would ask those 
Omnibuses : The London Electrobus Co., Ltd. IIIus. answering Advertisements to be 

Elec. Rev. 61, December 20, 1907, pp. 999-1000 EXTREME LY ACCURA TE 
with regard to the figures WHEN 
ADDRESSING REPLIES to | to. Box 


Numbers. 
Pumping: Electrical Pumping Installations.  Z/lus. 
Elec. Rev, 61, December 20, 1907, pp. 1033-1034 N -— э 


Power: The Electrical Operation of Textile Factories. By H. W. 
Wilson. (I.E.E.) 
Elec. Rev. 61, December 20, 1907, pp. 1006-1008 


— BB 
ale 222 2)2/2)7 24 4 


Training of Engineers: Tbe Chief in Embryo. By R. 
Elec. Rev. 61, December 20, 1907, pp. 1034-1035 


Sole Licensees for Ingrey’s Patent 


Automatic 


Weighing « Recording 


Machines. 


Applicable for Coal, Ore, Grain, &c., &c. 


` ———————————4—————————————————— 
RECORDS actual weight of individual load; adds same 
up to 10,000 tons, and commences afresh at zero. 


The impact of load discharged to the Machiae sets it in 
operation and the actual weight of each load is indicated 
on a dial, and added to weight of préceding loads. 


SIMPLICITY. — PERFECT ACCURACY. — DURABILITY. 


Estimates on receipt of necessary particulars, or experts sent to advise intendin purchasers. 
APPLICABLE for ALL SYSTEMS OF WORKING. 


The KLEIN ENGINEERING CO., La., 


94, MARKET STREET, MANCHESTER 


Telephone: 4070 Manches : „ MODERNIZE, MANCHESTER." 
ud. —. A. B. C. bth Edition,“ and Western Union 
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ACCUMULATOR 
INDUSTRIES, Lro. 


— — 


Ir Se — fM 


| | Works: London Offices: 

: | | MAYBURY, WOKING, | 4, White Street, 

; i4 SURREY. MOORFIELDS, E.C. 
| : M | ; Telephone: 2 Woking. Telephone: 

" Telegrams: 8071 London Wall, 


2 
. - 


gue S 


" ScrENCING, WokING." 


Improved Plante Positive Plates. 


CENTRAL STATION, HOUSE, SHIP. TRAIN, PORTABLE and IGNITION TYPE BATTERIES. 


d. 


Kabelwerk Duisburg = 


Duisburg a. Rh., po < 
GERMANY. | ё 


Manufacturers of 
all kinds of WIRES and 


CABLES for ELECTRIC LIGHT, 
TELEGRAPHY, TELEPHONY. 


VULCANISED RUBB* R WIRES AND CABLES. 
LEAD COVERED CABLES FOR ALL TENSIONS. 
AIR INSULATED TELEPHONE CABLES. 


United sole Agents or tho dE. 8 H. G R EV F, N F, R, C 


ELL € GO,, LTD. 


VOLT WORKS, 
LEEDS. 

CONTINUOUS CURRENT 
MACHINERY. 


Write for new ‘list. 


DYNAMOS. MOTORS. 
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IRON-CLAD 


WATERTIGHT 
SWITCH ano FUSES, 


WITH OR WITHOUT AMMETER. 
. K BLUES s Di nn ED 


Suitable for 
Motors and 


General Purposes in 
MINES, 


DOCKYARDS and 
Exposed Positions. 


АЗР, ` «1 
his) 


m^ 


ep Sp gt A 


- 


~~ 


TWO or THREE POLE. 


Sn — 2 


Enquiries Solicited for: 
GENERATORS, MOTORS, 
RESISTANCE APPARATUS 


AND 


GENERAL SWITCH GEAR. 


MARPLES, LEACH & CO., 


6, VICTORIA AVENUE, BISHOPSGATE STREET WITHOUT 


Į 758 | 
Telegrams: O N D O N Telephone London Wall. 
е “Adnil, Lendon.” 9 E.C. 758) 


Branches at MANCHESTER, BRISTOL, SWANSEA, GLASGOW, NEWCASTLE AND CALCUTTA, 


OnOP-FORGED WROUGHT STEEL SPANNERS. 


x &ooobeG trem otoct w Gut born &16-m. 
TE © 3- Meta. 


tee 


UO 


— 


TRONG, STEVENS & SON, 


WHITTALL STREET, 
BIRMINGHAM. Dop- Forged High - 


Conductivity Wrougm 


| 
| 
| 


PRICE LISTS ON APPLICATION. 


i 
L] 


— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
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WESTINGHOUSE 
. VERTICAL 
TANDEM 
GAS-ENGINES 


| MAXIMUM horse-power for 

minimum space. Regula- | 

ton equal to that of high-class 
steam engines. Sizes from 100 
to 1,000 brake horse-power. 

British design and manufacture | 
throughout. For further par- 

ticulars please apply to: 


Gas Engine Sales | 
Department | 
| 


| | 
rstinshouse 
| 

| 


cl 


Manchester | | 
| 


PEN Ed di 
4 


i 
4 
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STARTERS for SINGLE and POLYPHASE MOTORS 
— 1. Fitted witn —— f 


NO VOLTAGE--OVERLOAD 
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REPAIRS 
MOTORS 


AND 


Accessories. 


NO 
VOLTAGE 
CUT-OUTS. 
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<LANGDON-DAVIES ноток со. Lm. : 
Phone: 277 Hop (2 lines). SOUTHWARK WORKS, DEVERELL STREET, LONDON, S.B. — Luxpox." 
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SINGLE-PHASE MOTORS | | 


WITH THREE STRONG POINTS: | 


15т. EFFICIEKC V. 80% ano ирими. 
- 9up. PRICE, 5 вн. £23, $шыкт. 
3n». DELIVERY, Al Sts in stock, Reavy 


[WOUND. 


E. BROOK, Limited, 


COLNE ROAD, HUDDERSFIELD. 


Wires: '‘ Phase, Huddersfield.’’ Telephone 606. 


IRONCLAD iting 
SWITGHES, 


STANDARD 
D.S. TYPES. 


20 Amps. 
at 
500 Volts 


Other sizes in proportion. 


- = —— 
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OFFICIAL NOTICES. 


Latest time for recelving, 9.30 a.m. Thursday 


URBAN DISTRICT OF FINCHLEY. 


ELECTRICITY WORKS. 


Extension of Plant. 


os COUNCIL is prepared to receive Tenders for the supply 
and erection of :— 
One 350-kilowatt High Speed Engine and Dynamo com- 
bined, together with spare parts. 

Plans may be seen and Conditions, Specification, and Form of 
Tender obtained at the offices of the Electrical Engineer to the 
Council (Mr. E. Carvrnr), Electricity Works, Squire’s Lane, 
Finchley, N., on and after the 18th instant on payment of Two 
Guineas, returnable on receipt of bond fide Tender. 

Sealed Tenders, marked Extensions, Electricity Works, 
Section XLIII," to reach me, the undersigned, before 5 p.m., on 
Monpay, the 20th January, 1908. 

Dated this 14th day of DECEMBER, 1907. 

E. H. LISTER, 
Clerk to the Council. 

Council Offices, 

Church End, Finchley, N. 6509 


TO ELECTRICIANS AND OTHERS. 


HE METROPOLITAN ASYLUMS BOARD invite Tenders for 
Installation of Electric Lighting, &c., in the Moter Work- 
shops and Yard at the Mead Ambulance Station, Carnwathe Road, 
Fulham, S.W., in accordance with Drawing and Specification pre- 
pared by Mr. W. T. Haran, M. Inst. C. E., M.I.Mech.E., Engineer- 
in-Chief. 

The Drawings, Conditions of Contract, Specification, and Form 
of Tender, may be inspected at the Office of the Board, Embank- 
ment, London, E.C., on and after 10 a.m. on Monday, 23rd Decem- 
ber, 1907, and can then be obtained upon payment of a deposit of 
£2. The amount of the deposit will be returned only to persons 
who have sent in bond fide Tenders and returned the Drawings and 
Specifications in accordance with the instructions. 

Tenders from thoroughly reliable firms only will be entertained. 
Tenders, addressed as noted on the form, must be delivered at the 
Office of the Board not later than 10 a.m. on WEDNESDAY, 
8th JANUARY, 1908. 


By Order, 
T. DUNCOMBE MANN, 
Clerk to the Board. 
17th, December, 1907. 6514 


THE SLECTRICAL REVIEW SUPPLEMENT. 


OFFICIAL NOTICES.—Contmued. 


KILKENNY DISTRICT LUNATIC ASYLUM. 


ELECTRIC LIGHTING, 


HE JOINT COMMITTEE OF MANAGEMENT are prepared 
to receive Tenders for the following work in connection with 
the lighting of the Asylum :— 


Section 1.—Suction Gas Plants, Gas Engines, Electric 
Generators. 

Section 2.—Accumulators, Switchboard, Underground 
Mains, Wiring and Fittings. 

Plans may be inspected by appointment at the Asylum or at the 
office of the Consulting Engineer, Mr. Lovis J. LAWIESss, A.I.E.E., 
27, Castlewood Avenue, Rathmines, Dublin, from whom General 
Conditions, Form of Tender and Specification may be obtained on 
payment of Three Guineas, which will be returned on receipt of 
a bond fide Tender. 

Sealed Tenders, endorsed ‘‘ Tenders for Electric Lighting,” are 
to be addressed to the Resident Medical Superintendent, District 
Asylum, Kilkenny, Ireland, and received by him on or before the 
18th JANUARY, 1908. 6525 


HOOPER’S 


Telegraph & India-Rubber Works, Ld. 


31, LOMBARD ST., E.C. MILLWALL DOCKS, 
(Established 1860). LONDON, E. 


HOOPER'S Vulcantsed India Rubber 
LER M eade. Cables for Electrical Work matn- 
A ^ ~ tain the highest quality, and their 

c., &C., 


durability has been proved. 
Telegrams: LINEAR London. Telephone: 1169 Avenue а 84 East. 


CANTIE SWITCH Mig. CO., 


CONTRACTORS TO THE ADMIRALTY, 
вэ. MOUNT STREET, NOTTINGHAM. 


TOTALLY ENCLOSED IRONCLADS, 15—300 a. 500 v. 
QUICK “МАКЕ” AND “BREAK.” AUTOMATIC LOCKING. 


When laying cables on the Solid System, use 


Doulton Troughing 


and Bridge Insulators 


which give the maximum security obtainable 


Cheap. imperishable. Non-conducting. 
Doulton G Co. Limited, 


LAMBETH, LONDON, S.E. 


Works: LAMBETH, LONDON ROWLEY REGIS; SMETHWICK 
ST. HELENS; BURSLEM and PAISLEY. 
Branch Offices: 

BIRMINGHAM; LIVERPOOL; MANCHESTER; & GLASGOW. 
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INTERLOCKED. 


“6” TYPE. PATENT 
GASTIGHT. 


N.B.—(1) Cover cannot be opened untii 
switch is at full off position. 
(2) Switch cannot be operated until 
cover is entirely closed, 


PARMITER, HOPE & SUGDEN, 


Hulme Electrical Works, 
MANCHESTER. 


| 
| 


—— —— — ———— — —— — ————ßä—— ——— ——— — it SA EN PANES TOY 


HIGHFIELD OR ENTZ TYPES. 


ENTZ BOOSTER SUPPLIEO TO THE HALIFAX CORPORATION FOR DEALING WITH 1200 AMP. PEAKS. 


THE CHLORIDE ELECTRICAL STORAGE COMPANY, LIMITED, 
CLIFTON JUNCTION, MANCHESTER. 
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| NEW BROTHERTON TUBE бы 


Enamelled Steel Conduit, Tubes and 
Fittings for Electric Wiring. 


SOLID DRAWN CONDUIT 


| SWEDISH CHARCOAL STEEL BILLETS. 


WELDED CONDUIT 
| (Made out of Best English Mild Steel). 
Ordinary Close Joint Conduit. ` Patent Watertight Fittings. 


Large Stocks kept at: 
66, Victoria Street, and 2, Collingwood Street, 
| Pene tt's Yard, Marsham Street, NEWCASTLE-ON-TYNE. 

WESTMINSTER, S. V. бт, Middle Abbey Street, DUBLIN. 

24a, High Street, MANCHESTER. n 

198a, St. Vincent Street, GLASGOW. m SED eren, 

80 to 34, Paradise Street, 9, Arcade Chambers, | 
o LIVERPOOL. St. John’s Square, CARDIFF. 

And at the Works: 


Commercial Road, WOLVERHAMPTON. 


XXII 


Telegraphic 
Address: 
HOWDER, 

GLASGOW." 
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НОМЕМ Double-Acting High-Speed Enclosed ENGINES 


FOR TRACTION, LIGHTING, COLLIERIES, MILLS, SHIPYARCS. MINES, &c., &c. 


Oompound and Triple Expansion Types. 5-B.H.P. to 2500-B.H.P. 


THE ELECTRICAL REYIEW SUPPLEMENT. [December 27, 1907. 


-— London 
* Office: 
| % Caxton House, 
E Westminster, 
T S.W. 


E 


- 
~ 


LEITH CORPORATION. TWO 400-Kwt. SETS. (600-Kwt. Set on Order.) 


ZOELLY & PARSONS STEAM TURBINES for ELECTRICAL PURPOSES. 


SCRAP YOUR GRANDFATHER 


'S WHEATSTONE BRIDGE with its Keys and its Plugs, its Galvanometer, its Levelling Screws, its Battery, 


JAMES HOWDEN & Co., unirep, 195, Scotland St., 6145800. 


Also HOWDEN'S FORCED DRAUGHT. 


The “ELECTRICAL REVIEW'S”: 
SUGGESTIONS 


for dealing with 


APPARENT DEATH 


fron Elecine Shock should be ir every Generating: Trank. 
forming sand Motor House. 
Mounted on Cardboard, 13. each ; postaqe 9d. extra. 
4. LJDGATE HILL, LONDON, EC 


its half illegible figures ; its sums in mental addition, and its perennial worry. 


EVERSHED'S  BRIDGE-MEGGER 


has none of these old-world adjuncts. It measures any 
resistance from one ohm to a million as a Bridge, and 
from zero to forty megohms as a Megger. It reads 
direct without addition or calculation 


EVERSHED & VIGNOLES, Ltd., cuiSwiek: LN DON. w. 
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YOU REQUIRE A BOARD? 


THEN ASK S FOR A PRICE. 


BOARD 


O- O wit 


150 AM 


| THE WALSALL ELECTRICAL co., Ltd. 


MAKERS, 
WALSALL. 


Protection 
of 
English 
Trade. 


All goods made by Members of the China Furniture and 
Electrical Fittings Manufacturers’ Association are 
marked with above Trade Mark, WHICH IS A 
GUARANTEE OF ENGLISH MANUFACTURE, 


GASKELA & GROCOTT, 
Whitehall Works, Longport, Stoke-on-Trent. 


J. MACINTYRE & Co., LTD., 
Washington Works, Bursiom. 
BULLERS, LTD., 


8, Laurance Pountney Hill, Cannon Street, London, Ш.С. 


| - 


A Practical Handbook for 
Owners and Attendants. 


By An Engineer, 


Post | 


SECONDARY Д, BATTERIES, 


Free. 


Illustrated. 
XI. Tables. 


Н. ALABASTER, GATEHOUSE & С0., 


4, LUDGATE HILL, LONDON, x. d. 
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ELEGTRIG PORTABLE TOOLS 


Designed for Continuous, Single, Two 
or Threo-Phaso Current to 500 Volts. 


Fic. 1 illustrates 
one of our new types 
of Grinding and 
Polishing Attach- 
ments for Vices, 
Lathes, Boring and 
Planing Machines, 
&c. Made in Four 
different types and 
Sizes. 


— 


Fid. 2 illustrates 
our Portable Grind. 
ing and Polishing 
Machines, one of 
the greatest labour 
saving toels for 
such work as Filing, 
Chipping and 
“ Finishing" work. 


These machines are dust-proof, and fitted 
with our patented ball bearings 
running in solidified oll. 


In addition to Grinding Machines we specialise in Portable Drilling Machines 


illustrated Catalogue sent on application, 


S. WOLF & CO. 


138, SOUTHWARK ST., LONDON, S. E. 


Works Estd. 1687. Code: А.В.С. 5th Ed. 


Telegrams ; | 
“ WIDERSTAND, Lonpon." Telephone 6172 Central. 


Cloth. Post Free, 78. 6d 


APPLIED 1 


An introduction to the design of Eleotro-magnetio Apparatus. 
By J. A. KINGDON, B.A., 


Formerly Math. Schol. Ре. Coll., Oxon. 
75 Illustrations, Many Original ; Beven Tables. 


Н. ALABASTER, GATEHOUSE & Co., 4, Ludgate Hill, London, f. b. 


VULCANITE WORKS; 


Dr. Heinr. Traus 
& SONS. 


Formerly HARBURG INDIA-RUBBER О. ОО. 
London Warehouse: F. WINTER, 8, Redcross St., E.C. 


Large Stock kept of 
Bheets, Rods, Tubes, 


Accumulator Boxes, 


ас. 
Telegrams: 
Instantly. London 


^ ELECTRIC 
TRAMCAR HAND-BOOK 
| NOTORMER, 


oe 


INSPECTORS, 


Ф 


Ф 


. M. ALABASTER, GATEHOUSE & CO., 
4  udrate Vill, 

t ond^n, Е.С. PA 
— 
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1 DEAD 


SPECIALITY 
HIGH-VOLTAGE 
LAMPS 
Up to 250 Volts. 


ALL OTHER VOLTAGES & ALL CANDLE POWERS 


AMMETER 


(SUBJECT). 


WRITE FOR LIST. 
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ECTRIC LAMP CO 


LIMITED, 
47, Victoria Street, LONDON, S.W. 


WRITE FOR PRIOE LIST TO THE 
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Factory: SANDYCOMBE ROAD, KEW GARDENS, 8.W. 
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NEW FITTINGS ve MACHINE CUT em 1 
CATALOGUE /7 


Dousıe HrIIc AI Wirris 


WUST'S PATENT. 


d j aa ' Е 
АН Contractors v "m 
should send for one. HIGH 
LARGE AND VARIED A EFFICIENCY, 
vro EIE i| F 2071. LONG LIFF, 
Price 4 /= each, subject. s 
Showrooms at No. 2/7. | 8 
ЖОГ Electroliers, Brackets, QUIET 
Roo Chain and Cord RUNNING. 
PO 7837 Cental | Pendants, 
| Hall Lanterns, (EM е 
B. BR AULI K, G Watertight Fittings. . 
Е Tantalum SOLE MANUFACTURERS IN GREAT BRITAIN: 
217 & 218, i . | 
Upper Thames Street, 7 Outside Fittings. The POWER PLANT С 0. Lid. 
and 7, Broken Wharf, Works: West Drayton, MIDDLESEX. 
LONDON, E.C. Glass and Silk Shades. „Д 


wy "ww ww w чуер чуер чу 
WP PP PPP POPP PAP ам Ам 4А e. А Ам Аһ Ам Аһ Ам Ам Ам Ам 


7H 
FOR DINING TABLE LIGHTING — ; 


USE THE PATENT 


ILLUMINATING CLOTH 


No Loose Flexible Wire; 
i No Cutting Table or Cloth. 
Light from any part of the Table. 


| | 
ʻa “pree 
E ` 


чр чу 


PARTICULARS AND LISTS ON APPLICATION. 


D. Н. BONNELLA & SON, Lr. 


Manufacturing Blectricians, 
58 & 60, MORTIMER ST., LONDON, W. 


ГУ чу чуч А А 


D ELECTRIC WIRE CASINGS 


BLOCKS, CLEATS, BOARDS for SWITCHES & 
in stock and made to any design. 


vw vvwwwwwwww 


S ACCUMULATOR CASES, BATTERY BOXES, ас, 


made to order on shortest notice, 


J. F. & G. HARRIS, 


Timber Merchants & Moulding Manufacturers, 
YARDS 58 E, WILSON STREET, FINSBURY, E.C. Telephone 
and ~ 107-8-9, Snows Fields, Newcomen t St., Boro, B.E. No, 1168, 
LONDON Palmer Rd., Green St., BETHNAL GREEN, N. N.] London Wall, 
Plesae Write for Latest Illustrated Price Lists 


DANIELS’ PATENT 


PRODUCER GAS PLANTS, 


Save 50% to 75% of Gost of Driving. 
PRESSURE AND SUCTION TYPES. 
Large Numbers Working 6 to 600 B.H.P. 


T. M. & J. DANIELS, Ltd., £agiseers, STROUR, Giss., 


99, Henrietta Street, Bedford Street, Strand, London, E.C. 
Telegrams Rotapulim, London." Telephone: 9650 Central. 
Manchester Office, 49, Deanagate. Teleg.: Booster, Manchester.” Telph.: 841 Y Central. 


TABLETS MADE 
FOR ALL PURPOSES. 


ENDOLITHIC Mrd. cg. 
61: FORE STREET. LONDON EC 


Din and Miserable 


is THE LIGHT WHERE NO ““ TUBOLITE ?? !S USED. 5 PER 


+ 
(TuBE o' LIGHT) pat 
— tco aiat 375 ^ - 


For some examples of the many uses of this patent sys 
see the premises of 


MM, Maple & Co., Tottenham Court Road; 


ent: MM. Liberty & Co., | 


| The Savoy Hotel, Strand; The ` rights of V "TE 
| Goldsmiths’ Co., Regent ect 
| Wett + i A F — Lm — A curt Regent St. ; The British 
Ф Ф 6 ч Е — — - — road: giv or f de Museum ; Boots, Cash Chemists 3 
ren” — —— ; — y T he Midland Hotel, Manchester; Edinburgh 
N ЖЕГУ, йо ei Р.С. Cathedral: MM. Elkington & Co., Limited, 
S Т уша abie Regent St. ; Hotel Metropole, London ; Lewis’s, Liverpool; 
ч MM. Pearce & Sons, Huddersfield: MM. Salmon & Gi.ckstein; 
| - pe The Mansion House, London; and the New Central Criminal Court, Old Bailey. 
— 
ste i REM 

а qne ЭЎ In all 12 MILES ARE IN USE, and some may be seen at the offices of the LINOLITE CO., 

п | Tel. 264 Victoria. 25a, Wictoria Eit. Westminster. 
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G.E.C. Instruments. 


Alternating 
Current 


Wattmeters, Gc. 


(Sumpner’s Patents). 


The following Instruments are made at the d. E. C. Peel" 
Works, under Dr. Sumpner’s Patents. 


, Wattmeters, ~ | 


Voltmeters, | Switchboard 


Power Factor Meters, | Pattern. 
Idle Current Ammeters, 


/ 


Portable Standard Combined Watt and 
Voltmeters. 


The Wattmeters here illustrated are a_ special 
shunt-magnet type, the invention of Dr. Sumpner, 
and in their construction the inventor has produced 


„ instruments which are not affected by changes in 
A frequency or wave form. 


` 1041. 
PORTABLE PATTERN, 


SWITCHBOARD PATTERN. 
жә Ы — — — 2 4B o | 


9 

$ 

| Catalogue Corner 
| This Week’s Issues: 


| 
| 


No. 1209. “General” Electrical THE GENERAL ELECTRIC CO., Ltd., 


Progress. Head i 
| January (1908) Number. (Second Office: 11, Queen Victoria St., E.C. 
| Quarterly Issue). E 


Branches: 


Й ET Manchestet, Birmingham, Newcastle, 
F 1218. Fittings and Glassware Glasgow, Cardiff, Dublin, Belfast. 


| for OSRAM“ Lamps. gS lac d 


London, Witton, Manchester, Birmingham. 
(12 pp.). 
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GUILDHALL LIGHTING 


WITH 


OSRAM LAMPS. 


: The Historic Banqueting Chamber at the Guildhall is fitted 
| | with about 500 Osram Lamps, giving a total Lighting Power 
of about 15,000 Candles. | 


THE ELECTRICAL ENGINEER WRITES: | 


LORD MAYOR’S BANQUFT WAS LESS THAN HALF THIS YEAR 
| WITH *OSRAM" LAMPS THAN LAST YEAR WITH CARBON 
FILAMENT LAMPS, ALTHOUGH WE HAD MAGNIFICENTLY 


“ТНВ CONSUMPTION OF ELECTRIC ENERGY AT THE 
| 
| INCREASED ILLUMINATION.” 


Head Officó ғ 71, Queen Victoria Street, Е.С. 


. Brahohes: , 
Manchester, Birmingham, Newcastle, Glasgow, Cardiff, Dublin, Belfast, 
Paris, Capetown, Johannesburg. 


Works : 
London, Witton, Manchester, Birmingham. 


| |. A THE GENERAL ELECTRIC Co., Ltd., 
| 
| 
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IMPORTANT 


& 


FITTINGS 


SIMPLEX B 


EVER-INCREASING E 


5-15-11] 
CHARING 
CROSS 
ROAD- · 


Queen’s Engineering Works, BEDFORD, 


And QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. 


‘ALLEN’ High Speen ENCLOSED ENGINE 


FITTED WITH A SYSTEM OF FORCED LUBRICATION. 


LOW 
CONSUMPTION. | 


30 B.H.P. 
to 1500 B.H.P. 


- 
HIGH 
EFFICIENCY. 


e 
ONE, TWO or THREE 
CRANK. 


TWO-CRANK COMPOUND ENGINE :FITTED WITH FLYWHEEL 
ARRANGED FOR ROPE DRIVING. 


d i 4 
Е т - 


à 
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DON'T BUY A 


"FLU XITE is what you want! 


it’s a Paste Flux which solders dirty and 

even painted metals without cleaning, and 
is safer than Resin. 

{ 


FLUXITE HAS BEEN ADOPTED IN THE ROYAL 
ARSENAL AFTER A THREE MONTHS’ TEST. 


< Of Ironmongers sud Electrical Stores in 6d., IV and 2l- Tins. 


AUTO-CONTROLLER & SWITCH CO. 


54, Vienna Road, Rermondcey. 


5 


"= 
v У 


SPIRITS on RESIN | 


“ 
"m. 


a“ 4 p 


5088052 


“PRACTICALLY ANY МЕТА — 
WITHOUT CLEANING. ~ 
DOES NOT CORRODE 2а 


Makers of 


MOTORS & DYNAMOS. 


Alternating Current 
Motors a Speciality. 


FULLER ELECTRICAL & MANFG. Cb. 


“ Norfolk House," Laurence Pountney Hill, 


LONDON, E.C. 
Telephone No. 3186, London Wall. 


SEAL OIL MOTORS 


For Direct Connection to Electric Motors. 


— 


— — — аай 


SEAL MOTOR CO, 


OIL MILL LANE, HAMMERSMITH, W. 


Operated 
ntirely 
by one 

Handle. 


Class A lifts 24 ft. 
Class B lifts 12 ft. 


Illustrated Price 
List on 
application to— 


GREEN & BOULDING, 


LTD., 


- 28, New Bridge St., London, E.C. 


Teleph. No. :—12455, Central. 
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We will send this book FREE to, any one 
interested in our System of Technical Education 
by Correspondence, and who will cut out the 
coupon below and mail it to us. he book 
will be sent to interested parties only— to persons 
that have the ambition to do something to better 
their positions. | 


Our business is to train ambitious men in their 
spare time for better paying positions in the in- 
dustrial trades and professions. We train men 
FOR their work AT their work. Our instruction 
has the one definite aim of enabling ambitious 
people to increase their incomes. We have been 
successful in training thousands of persons in 


every walk of life, and we can do the same for you. 


So confident are we that we can give you a 
training that will enable you to advance yourself 
that we make this offer in order that we may have 
the opportunity of sending you full particulars of 
our courses of training. 


If you are interested, fill in coupon and post it 
to us to-day. 


SECRETARY, 1.0.5., 
60 L, Chancery Lane, London, W.. 


Iam interested in your system of Technical Training and ambitious 
to increase my earning power. Please send me, post paid, free of 


charge, the Book shown in this advertisement and full information 
how I can qualify for advancement in the trade or profession before 
which I have marked X 


Structional Engineering 
Architecture 

Gas Engines 

Sanitary Engineering 
Mining Engineering 


Electrical Engineering 
Electric Lighting and Traction 
Telephone Engineering 
Telegraph Engineering 
Steam Engineering 
Mechanical Engineering Civil Engineering 
Analytical Chemistry Textiles 
Preparation for Examinations. 


Occupation 


Residents of Canada, India, South Africa, New Zealand, or Australia, 


will please address one of the following branches :— 


CANADA: 413, Temple Buildings. Toronto. 

Ix DIA: 11, Hamam Street, Fort, Bombay. 

SovTH Arrica: 3, Mansion House Chambers, Cape Town, 
New ZEALAND: 4, Dixon Street, Wellington. 

AUSTRALIA: Temple Court, 146, King Street, Sydney. 
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THE SUNBEAM LAMP Co., LTD., 


Head Office & Works: GATESHEAD. 


DEPOTS s—Loxpox: 102, Charing Cross Road. MANCHESTER: 10, Victoria 
Buildings, St. Mary's Gate. BIRMINGHAM: 118, New Street. NEWCASTLE: 
21, Northumberland Street. Also at GLascow: 28, West Campbell Street. 
BELFAST: Grosvenor House, Wellington Place, 
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WILLANS & ROBINSON. 


LIMITED. 


STEAM TURBINES. 


WiLLESDEN. ISLINGTON. 


3000 Kw. Willans-Parsons Turbo-Alternator, 1200 r.p.m. 1500 Kw. Willans-Parsons Turbo-Alternator, 1500 r.p.m. 


Victoria Works, RUGBY, ENGLAND. 


[ANGLO- SWISSscivw CONSTRUCTION G 
49 NEWGATE Si. LONDON EC. 


to Pi 


p A AJ 
AUTOMATIC 
FIELD & BATTERY REGULATORS 


HUNDREDS IN USE. 


Accurate Regulation of Single and Multiple 
A.C. or C.C. Units Coupied in Parallel. 
Electric Furnaces, Gc., Gc. 


ELECTRIC AUTOMOBILE MOTORS, 1280 in use. 
ARC LAMPS. SMALL MOTORS. 
HIGH-TENSION OIL SAFETY FUSES. 


C CCAMPAR' T 


SOLE AGENT TOR Ct AT BAITAIN C COI ONIES 


А е LOND м. +9 NEWGATE Ўт à E. C TEL ме i cr. # 


TYPE NO 37. 


OVERLOAD GIRCUIT BREAKER 


LOOSE HANDLE, 
MAGNETIC BLOW OUi;1, 
THIS TYPE FROM 1000 AMP. UPWARDS. 


BRNEST F. MOY, Ltd., 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


f. 
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PILLAR 


| i TYPE | 


~ © Ammeter, 


"aM Starting 
| Rheostat. 


Switch 


r D.P. Main 
92 and Fuses, 


e Iron 
98 standard. 


Ч а =. AES am u^. Э 
ж е а a 
— — — — — — — — — — — — 4 


A Complete Switchboard which satisfies all authorities. Very 
portable and easy to wire. Porcelain Insulation. No sand, 
cement, or enamel filling, and every part accessible. 


ABSOLUTE | 
PROTECTION + vor MOTOR. 


Send for Leaflet 21. 


ADAMS MANUFACTURING CO, Ltd., BEDFORD. 


London Office: 106, NEW BOND ST., W. 


ũũũũ ⁰Ü⁰ ee ык сы ow es 
Printed by WiLLiAM Care, LTD., Hogarth House, Bouverie Street, E. O., and Published by the Proprietors, H. ALABASTER, GaTEHOUSE & Co., at 4, Ludgate Hill, London. 
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| ACCUMULATORS 


In spite of our recent — 
having been somewhat devoted to 
another branch of our business, 
viz, DRY CELLS, 


DO NOT FORGET 


that the 


E.P.S. С° 


have for over a quarter of a 8 
manufactured 


THE STORAGE BATTERY 


which is 


9255 


THE BEST 


for all purposes. 


5255 


E. P. S., BATTERIES 


are manufactured selely by 


Г ELECTRICAL POWER. STORAGE CO., ue 


0 
4, GREAT WINCHESTER STREET, Е.С. of? 
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PEACE ON EARTH AND 
GOODWILL TOWARDS MEN 


IS A SAYING VERY MUCH IN EVIDENCE 
AT THIS SEASON OF THE YEAR. 


PEACE IN THE EARTH AND EFFICIENT 
WORKING OF YOUR -— 


IS OUR GREETING TO YOU . . 
AT ALL ASONS OF THE YEAR. 


—— — ———— 


THE SUREST WAY OF OBTAINING THIS MUCH-TO-BE 
| DESIRED RESULT IS TO LAY THEM IN 


HOWARD ASPHALT TG 


THEY WILL THEN LIVE LONG | 


IN FACT, THEY NEED NEVER BE DEAD. 


ЫЛЫМИ S leh al lai al dal aa Fa Pad Foi fy А PU FR чиме 


Full Particulars will be application to— 


THE HOWARD ASPHALT TROUGHING 00., um. 


Trafford Park, 
MANCHESTER. 


Dacember 27 1907.1 THE ELECTRICAL REVIEW. [55] xxiii 


THOMAS BOLTON & SONS, Lr». 


COPPER SMELTERS & MANUFACTURERS. 
Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
BROAD STREET METAL WORKS, BIRMINGHAM. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS (Newton, Keates & Bolton), ST. HELENS. 
LONDON OFFICE: 88, BISHOPSGATE STREET WITHIN (W. Lee Mathews). 


TELEGRAPH ADDRESSES ;—'* WIREDRAWN, LONDON." % BOLTON, OAKAMOOR.” 1% ROLLS, WIDN ES.“ 
© BOLTONS, BIRMINGHAM.” “BOLTON, SUTTON OAK.” 
STEAM HAMMERS AT WIDNES. 
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йшй GENERATING PLANT AT WIDNES. 


COPPER 


. HIGHEST CONDUCTIVITY FOR ALL 
ELECTRICAL PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Companies, &., &c. . 


Book of Stock Sections of Commutator Bars may be obtained at 88, Bishopegate Street Within. 
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TUDOR 


ACCUMULATORS 


List of Central Station Batterles In the United Kingdom 


(December 27, 1907. 


| | Mansfield 


Barrow-in-Furness Hindhead 
Bexhil  . Hove Middlesborough 
Birmingham Hyde Middleton 
Blaenau Festiniog Hythe Mossley 
Bournemouth Ipswich Nelson 
Bradford Isle of Man Railways Newcastle-on-Tyne 
Brighton Isle oi Thanet Railways Northallerton 
Burnley Isleworth Northampton 
Buxton Keighley Northwic 
Cardiff Kendal Pangbourne 
Chelmsford Kilmalcolm Partick 
Cheltenham Kilmarnock Pemberton 
Chester Kirkcaldy - Plymouth 
Christchurch Leatherhead Pontypool 
Coatbridge Leicester Portsmouth 
Colne Llandilo Preston 
Colwyn Bay Llandrindod Wells Queenstown 
Cork Rathmines 
Croydon Reading 
Darwen Lonpox :— Richmond 
Dewsbury Bermondsey Rothesay | 
‘Dover ^ Central Electric Supply St. Annes-on-Sea 
Dukinfield Compan Salford 
Edinburgh Central London Railway Sandown 
Farnworth Charing Cross & Strand Scarborough 
Felixstowe Chiswick Shipley - 
Folkestone Ci & South London Southampton 
Galway Tubes | South Lancs. Tramways 
Glasgow County of London Stalybridge 
Govan m ШЙ Stoke 
Greenock Islin Stourbridge 
Grimsby Kenaingio & Knights- Sunderland 
Guernsey bridge Swansea 
kney Leyton Swindon 
Hamilton Metropolitan West Bromwich 
Harrow West West Hartlepool 
Hastings Westminster West Kent 
Hebden Bridge Whitechapel Weymouth 
. Heckmondwike Willesden Winchester 
Heywood Wolverhampton 
High Wycombe Whitby 
Manchester York 


Hill of Howth 


uid ai AARP RMU мА АА А йс. vU $19 4g * 


xs THE TUDOR ACCUMULATOR C, Ltd. 2 zz, 


CONTRACTORS TO THE WAR OFFICE AND ADMIRALTY. 


Near MANCHESTER. 
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\ | У 
Fig. 15. 
SPHERE or HEMISPHERE FITTING. 
JA Holophane Glass. HOLOPHANE GLASS, 
| For 4 ог 6 Lights. 
BAYONET-JOINT CEILING. FITTING. 
Holophane Glass. 
THE ** HARROGATE ^" 
Street Lighting by Means of | 
TANTALUM SUN LAMPS. es Write for Pamphlet 118. 


DRAKE & GORHAM, P? 


Dept. H. 


8 LONDON: 66, Victoria Street, S.W. n gm Vestine, 
nae P.O. 1218, Victoria. 
London, - MANCHESTER : 47, Spring Gardens. 1999 & 1958, Manchester. 
Manchester, GLASGOW: 50, Wellington Street. а ым 


2198 Argyle, Glasgow. 


or Glasgow. 
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HALL’S 


Patent Direct-Acting 


Boiler Feed Pump 


ECONOMICAL and EFFICIENT. 


An ideal Pump for 
General Boller-Feeding purposes. 


Write 


‘UP-TO-DATE IN IN EVERY WAY, 


J. P. HALL & SONS, 


Engineers, LIMITED, 


Peterborough. 


LHENDRYS. et HENDRYS 


PATENT 


ow” 
n= 


kR 


7 D 55 


Telegrams : 


4% Laminated, 
Glasgow." 


Telegrams : 
** Cheveral, 
| London.” 


AG) 
tas 


P RATHER. | 


BELTING: 


s ants HENDRY BRIDGETON Gi odd 


London Address | 7, BISHOPSQATE 8 STREET WITHOUT &.G. 


| T ШШ i 


LIMITED, 


TERN а — — Е. 


200,000 
CELLS ill USE. 


WRITE FOR 
PRICE. LIST. 


BRADFORD POWHR STATION BATTBRY. 


December 27, 1907. 


"DIAMOND Н” SWITCHES 


And “SACHS” 
Non-Arcing Enclosed Fuses. 


4 to 1000 Amps, 110 to 10,000 Volts. 


WILLIAM CRICHTON, 
E pean M e 
Push Button Switch MS x ree 
(Section). 


ТЕ _ Faec Plate, Louis XV. 
rite for Catalogues. as s poled io Hotel Ritz. 


THE HART MANUFACTURING CO, 
72, VICTORIA STREET, LONDON, S.W. zm 


scat pones. 


MASCHINENFABRIK 


OERLIKON 


STEAM TURBINES 


DADR O TORS ао CRANES 
swircasoaroa | ELECTRIC LOCOMOTIVES | £n 


COMPLETE EQUIPMENTS РОВ POWEB TRANSMISSION, DISTRIBUTION and UTILISATION. 


G. WUTHRICH, "чао 2 


Menager and Londoo Resident Engineer, Telegrapbic Address: "Oerlik, London.” Telephone: No. 6167 Gerrard. 


CALLEN DERS Hamilton House, 
| VICTORIA EMBANKMENT, LONDON, Е.С. 
CABLE AND і AP Telegrams:—" CALLENDER, LONDON." 


Telephone:—1911 HOLBORN. | 


тте Works: BELVEDBRE, KENT. 
Design No. 22,350 Type 
wc] 
MAKERS ELECTRIC 
of all CABLES ` 
CLASSES and all 
of ACCESSORIES. 


STANDARD SERVICE BOX. 


For use with all Sizea and Classes of Cables. 


Specialists in —m 


CABLE JUNCTION BOXES of ALL KINDS and for ALL PURPOSES, 


= m. uo m ++ > 
-— — ——A 
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CABLES 


SEWING MACHINE MOTORS 


For Direct or Alternating Current. 


ELECTRIC LIGHT, · 
ron POWER, AND 
TELEPHONY. 


Norfolk House, 
GENERATORS. Victoria Embankment, М.С. 
— шы d 


Works: NORTH WOOLWICH, E. 
Telephone: 1400 East. 


MOTORS. 
ARC LAMPS, 


SYDNEY, N.S.W.: 163, Pitt Stree 


and 
JOHANNESBURG, | 42, London House, 
SOUTH AFRICA: Loveday Street. 


TELEPHONES 


FOR ALL PURPOSES. . . 


D- P. Batteries 
have sustained their claim to 


DURABILITVe POWER 


in over 60 Central Stations 


PORCELAIN 


Fuse and Switch 


BASES, 


Below are some of the most recent contracts 
awarded in open competition with other Accumulator 


firms, for Central Station work 
Watt-Hours 


Wall Plugs, SOUTHAMPTON DOCKS- - - 441,000 
Ceiling Roses, GOSPORT -------- 280,800 | 
Cut-outs, ‘GARDEN CITY, LETCHWORTH 144,300 
FUSE BRIDGES, MANSFIELD - - --- . - 
Insulators, &c., BATH 23 ĩ ù 9 2 a2 >- Ex 
of the — 
HIGHEST RESISTANCE, А Total f- - - - - - - - - 1,933,600 


1— a ee 
THE 


D. P BATTERY CO- L 


(Established 1888.) (On Admiralty and War Office Lists) 


James Macintyre & С°; | || BAKEWELL, DERBYSHIRE 


Washington China Works, К 


BURSLEM, srarrs. 


In ivory or Black. 


To Samples or Specifications. · 
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RED TAPE. 


We have decided to put on the: Market a range of Insulating Tapes to meet 
every requirement. Our principal Specialities are: 


“N” TAPE: 
WARRINGTON TAPE: 
ST. HELENS TAPE: 


MERSEY TAPE: 


AMAZON TAPE: 
DIALITE TAPE: 


A Vulcanised Rubber Tape, faced with Pure Para 
makes joints fit for use at 500 volts. 


A Waterproof Tape with facing of Pure Para Rubber 
for outside protective purposes. 


A very adhesive Compound Tape taking the place 
of Black Tape and rubber solution. 


An adhesive Tape in various colors, very cheap, but 
of excellent quality. 


A pure hard Para Rubber Tape made by improved 
process and thoroughly matured. 


A Bituminous Tape for use with our well-Known 
* Dialite" Cables. 


All the above Tapes are guaranteed for Six Monthe. 


We shall be pleased to send SAMPLES end PRICES on application. 


ты 22 mee. SI. HELENS GABLE and RUBBER Co., Ltd., 


WARRINGTON. 


Nos. 228. 


‘Telegraphic Address: VOLTARCON, LONDON. Telephone No. 220 NORTH. 


ARC 


LAMPS, LTD. 


DAVY "SUN" FLAME LAMP 


ARG DAMPS. LTD, St Paul's Crescent, CAMDEN TOWN, LONDON, * 


Representatives for London and South of кайа: Messrs. FRAMPTON & PAINE, 29, Old шш Streat, Westminster, S.W. 


т 
" аг 
at (^ ^ . 
ж = * - 


LAS 


Telegrams: “ CABLEWELL. 
| Telephone : 975 North. 


EAGLE WHARF ROAD, 
LONDON, N. 


MANUFACTURERS OF ' CO., Ltd. 


A | NS 1 LATED Tm LIGHTING 


TELEPHONY. 


* WIRES & GABLES rwa 


FIBROUS TRANSMSSION 


THE BLASBERG ENGINEERING CO. 
WATER COOLERS. 


P E 
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Mest eves and minute Distribation of Water. Maximum Wa'er Surface expesed to free air currents. 
Misimum Qrossd Space and Miuimum Water Litt Combined with Maximum Efficiency. 
NO NAILS er METAL FASTENERS to COOLING RAILS, therefore NO FALLING TO PIECES THROUGN CORROSION. 


C. B RA DS H AW * General Manager, 
HEAD OFFICE :—78, CROSS STREET, MANCHESTER. 


“FOREST GITY” 


As As Funn to Leading 
PROTECTED, CABLE 


AND SOLID Corporations © Кано 
WIRE p 
М |, FOREST CITY 


Cooling from 104? to 74? Fan, 
with 90 % Atmospheric Humidity. 
Two Towers are cooling осоо. gal- 
lons per hour from 192? to 98 F 
with 710 95 Atmospheric Hasidi. 


One charge from the electric 
light mains will give 6 hours’ 
brilllant and continuous light. 


Price BIG Lu 
1. E. WILSON & CO., 


20, Cross Street, Manchester. 
Telegrams: “ TELEPHONY.” Telephone 344. 


ELECTRIC COMPANY 


IS CoRNBROOK Ro., MANCHESTER. 


Makers of all kinds of Porcelain and China Telegraph and 
Telephone Insulators, Cleats, Tubes, Lampholders, Fuse Bases 
and Bridges, Roses, Switches, Cut-outs, &c., &c. 


SPECIAL TYPES MADE TO ORDER. 


Specialities: HIGH-TENSION INSULATORS. 


Own Testing Apparatus at the Works to test up to 
150,000 volts. 


COUNTERWEIGHTS In PLAIN, CREAM or DECORATED. 
wur. ARCHIBALD CAMPBELL, 27, Chancery Lane, Londen, W.E. 


- December 27, 1907.) 
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+ GLASSWOOL (Spun Glass) : 


Ф 
Ф 
Very Finest Qualities for Electrical Purposes. | 
GLASS BRUSHES for Cleaning Commutators. i 
* 
Ф 
* 
Ф 


Supplied at Moderate Prices by 
Chemische Fabrik Stockerau Dr. Felix Pollak, 


+ 


Office: Vienna IX., Porzellangasse 4. Works: Stockerau. 
$999 ——— .. 
DOMES of every description for ELECTRICAL, 
MECHANICAL and other purposes. 
Also DINNER, TEA and HOUSE BELLS. 
MANUFACTURERS 

|| 
Townshends, Ltd., B'ham. 
—. ШШШ eee WP — TUNED UNED BELLS A SPECIALITY | A SPECIALITY 

MAGNET STEEL. Trade Mark: Remystahl für Magnete." 
“У MAGNETS.. 

purposes, of the greatest strength and permanence. 
Heinrich Remy, G. m. b. H., Tlegelstahiwérk, 
l^ Agents for U.K 
W. F. DENNIS & co., 48, Queen Victoria St., London. EC. Hagen | Westt. 
ALPE NEAL, 
Maker ої Presses. Press Tools & Punches. 
. Of Every Description for Electrical and Mechanical Engineers. 
BLANKS, WASHERS, PRESS PIERCINGS, DIE STAMPINGS IN 
STEEL, BRASS OR ANY MATERIAL, FOR THE TRADE, 
LABELS and NAME PLATES A SPECIALITY. 


4 4 њо, PERCIVAL 8T.. LONDON, Е.С. 
: Telephone ; 4948 Central. 


ca tc " юй W 


Zoelly Steam Turbines, Water Turbines, Pumps. 


JENS ORTLN-BOVING, 72,Victorla Street, Westminster, S. W. 


THE INDESTRUCTIBLE 
CABLE CO. 
WIRES and CABLES. 


ae. n Business Literature. 


we 


eneral Advertisement Writing undertaken, on rational lines. 
at a reasonable figure. Introductory Booklet free, from— 


| Harold Elliot, Specialist in Publicity, 
43, Raby Street, Manchester, 


ru * 2g Compilation of Leaflets, Circulars, Booklets. Folders, Catalogues, 
CN an 


For DYNAMOS, and 
all Electrical 


MICA for eom- 
mutators. Cut 
to any shape, and 
of equal and ani- 
form thickness. 


(SPEEA SWITCH CASES & BLOCKS. 


Any Shape or Size. 


Wood Letters supplied ready for Wiring. 
- Fan Frames of all kinds. Cleats for Temporary Wiring. 
: General Woodwork for Electrica] Purposes, 


f 2 
d. Telephone] PUNCTUALITY A FEATURE. (1187 Central. 


— _DODIMEAD & SON, 50, Tottenham Court Road, W. 


to 12 K.W. 


[ R. & S. BAXTER 


81, Murraygate, Dundee. 


Established 1827. 


INSU LATED 


WILSON-WOLF:ENGINEERING CO. LD. 


Commercial Court. | M | СА 
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TAYLOR G CHALLEN, Ltd. 


MAKE 


Automatico Presses 
Blanking Presses 
Button Presses 
Coining Presses 
Cupping Presses 
Cutting-out Presses 
Drawing Presses 
Extending Presses 
Embossing Presses 
Four Crank Presses 
Geared Presses 
Heading Presses 
Indenting Presses 
Key G'Lock Presses 
Lamp Parts Presses 
Medal Presses 
Notching Presses 
Oil. Can Presses 
Piercing Presses 
Rectifying Presses 
Self-Feed Presses 
Trimming Presses 
Un-Geared Presses 
Vertical Presses 
Wiring Presses. 


5.0 


For ARMATURE PLATES 


Г] 


"TE 
КЕЕ, i. 
jT 


25 чм. 
133 


.Officess 62, Constitution Hin. 
BIRMINGHAM. 


ENGINEERS. Established A.D. 1852 


ELECTRIC CABLE CASINGS. 


ALL MADE TO ANY PATTERN. 

The prices quoted below are per 100 ft., | 
case and cover together. 

Full Size Sections on Application, 


ESTIMATES FOR OTHER WOODS AND 
SIZES PROMPILY SENT. 


Switch Blocks and Cleats Made to Order. 


FT 
Коке ДТ. > 
Regd. No, 408885. 


. Small. 
SIZE No. ee mE 2 9 2 8 4 Б 6 1 
Wmrm,..| tg’ | ay | ay | ШИШЕ ДЫ | $ a 
GROOVES .. A 1" ” te" = аа NC „8 UE GA Hn d 77 


For B. W or B. W. G 


. 10 
+ Or Two Pairs of No. 18 B. W. G. 


Trade Allowance for Quantities on Application. 
VIGERS BROS., nm & шоко LOOKS. 
ONLY ADDRESS : 67-68, KING WILLIAM ST.. LONDON, E.C. 


The Red Cross 


Lubricant for Commutators. 
A long way the best, and quickly saves its cost. 


TEST IT AT OUR EXPENSE: We send Free Sample on 
receipt of full name and address. 


Price 2/3 per Stick post paid. 
Sole Agents for United Kingdom: 


| SHOOLBRED & CONNELL, - 


231, Strand, London, W.C. 


C. PASS & SON, Lta., 
BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of all Grades. 
BUYERS OF 


LEAD ASHES and LEAD RESIDUES from ACCUMULATORS. 


Telegrams: “Pass, BRISTOL.” Telophone 415. 


.18 | 16 | "16 | 14 |, 7/20 | 716 —— — | 


14/- 


LARGE Steck of 


SHEETS, RODS, 
TUBES, 


іп all Sizes and Qualities. 


CHAS. HEYDEMANN, 


The LONDON EBONITE STORES, 


67. Aldersgate St., London, E.C. 


BRADFORD. 


Telegrams: '* ENERGY." hz Telephone No. 1758. 


MANUFACTURERS OF MICA 


For all purposes. 


Large Stocks at our Stores in Dundee, of Ruby, Clear 
- and Clouded, also soft Canadian Amb Shipments 
received direct from the mifiet 


Contractors to His Majesty's Government, 


Telegraphic: Address: Unsworthy, Derby," 


| B. UNSWORTH & SONS, Ltd., ... 


1 sof Electrical Wires of Every Description for Electrical Instruments, Dynamos, Machines, Telephones and Electric Bells. 


LINE WIRES AND CABLE. 


—— — — s- 
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HIGH 


SPEED ENGINES. 


E. Reader & Sons, Ltd., 


NOTTINGHAM, 
and 5, New London St., 


WITH WHICH I8 
AMALGAMATED WX. PHAROR A SONS, Lp. 


K. C. 


6, Mark Lane, London, Е.С. 


WORKS : 
SILVERTOWN, 
and - 
BOW, E. 


Sulphuric 


of all strengths 
specialty 
manufactured 
fot Accumulators. 


Sulphate of Coppor 99% 


For Batteries. 


Te Nos. 
Nu avente 13,005 Oenwal. 


Teleg. Address: 
"Hydrochloric, London." 
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| CLARKE, CHAPMAN, CO.. LTD.. 


Electrical and General Engineers, 
WICTORIA WORKS, GATESHEAD. 


ЗО. FENCHURCH STREET, LONDON, E.C. 


ON ADMIRALTY, 
WAR OFFICE 
asd INDIA OFFICE 
LISTS. 


HIGH-SPEED 
ENGINES 


Telegrams :—''OvorLoPs," GATESHEAD, “ ОСусгорв," LONDON, 


SEARCHLIGHT 
PROJECTORS, 
MIRRORS, 
LENSES, &e. 


INSTALLATIONS | 


ELECTRIC 


OPEN AND 
ENCLOSED SHIP 
TYPES TT 
E et LIGHTING 
` » j — 
CONTINUOUS * 
AND ? d * 52. Ey } d 
ALTERNATING — Яу ток у p ene a 
CURRENT „3 gets ЕГ, y A ET ELECTRIC 
B | ү; Тю Гоа > - Е МУ блу 4 Nt y _ р, 2 Mis 
| GENERATORS Co TEC ОА" umme 
AND ғ Жар, ME 8 
j — | ipm S nena MACHINERY 
_ MOTORS." . bin ot 23 A - | А 
р ——— ELECTRICALLY-DRIVEN SHIPYARD WINCH. —— 


Telegraphic Address : 
* MONAZITE, LONDON.” 


Telephone: 
2488 Central. 


y FLUDOR 


D ^. - SELF FLUXING SOLDER. 
L TREATISE ON EXPERIMENTS IN SOLDERING, BY ADOLF 


p | LIPPMANN, NOW READY, FREE ON APPLICATION. 

d 2 ELECTRICAL ENGINEERS SHOULD READ IT. 

N | 

1 a Prices and Samples from Sole Agent or U.K. P 


-  — p. JAROSLAW, 


5, George Street, Tower Hill, LONDON, Е.С. 


NIE 


x ELECTRICALLY-DRIVEN WINCHES, CAPSTANS, CRANES, AND HAULING GEARS 
3 A SPEOIALITY. 


THE VULCAN BOILER 


AND GENERAL INSURANCE OO,, LTD. 
Established 1859. The ORIGINAL Boller Insurance Company. 


Head Office: 67, King Street, Manchester. 


INSURANCE and INSPEOTION ot 
BOILERS, Lon gung and Lir ena Hoste 
ENGINES (steam, Ges or Ой). ` 
GAS PRODUCER Pim. 

ELECTRICAL Machinery. 


EMPLOYS MANY MORE INSPEOTORS tbe» ser citer, company, 


closely consult the convenience of clients. 
OVER 50,000 BOILERS AND ENGINES UNDER SUPERVISION. 


CONSULTING ENGINEERING. 
ALL OTHER INSURANCES ARRANGED. 
J. F. L. CROSLAND, M. Inst. C. R., N. I. Mech. E., М.1.Е.В., Chief Enfineor. 


| JAMES M. DALB, Secretary. 
APPLICATIONS FOR AGENCIES INVITED. 


Awarded Gold Medal at Liege Exhibition, 1905, and a higher 
award, viz., the Diploma of Honour, Milan Exhibition, 1808. 


DIRECT-COUPLED 


AIR COMPRESSORS 


& VACUUM PUMPS 


FOR ALL PURPOSES. 
Electrically-Driven Machines a Speciality. 


DO NOT FAIL TO SEE OUR EXIHBIT AT OLYMPIA, FROM 
SEPTEMBER 19 to OCTOBER 18. Stand Ков. 68 & 74. 


х. * 4 


“O” Dopartment, RANELAGH WORKS, 


Таро! Ne o IPSWICH. 
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Accumulator Acid Makers. 


Berk, F. W. а Ooi Ltd. 
Morris, H. N., 4 
Spencer Сырлы: & Messel, Ltd. 


Air Compressors. - 
Reavell & Co., Lid. 


Air Pumps. 
Edwards Air Pump Syndicate, Ltd. 


Alternators. 


British Thomson-Houston Co mre 
Brush Electrical Engineering Co., L 
Johnson & Phillips, Ltd. 

Lancashire Dynamo & Motor Co., Ltd. 


Arc Lamp Coupling, Winches, &c. 


Brush Electrical Engineering Co., Ltd. 
Gilbert Aro Lamp Co., Ltd. 
Johnson & Philli Lid. 

London Electric 


Auctioneers and Valuers 
(Mechanical), 


Kirk (Wheatley), Price & Oo. 


Ball Bearings. 


Hoffmann Mfg. Co., Ltd. 
Loewe, Ludw., & Co., L 


Batteries (Primary). 


General Electric Co., Ltd. 
India-Rubber, G. P. & T, Co., Ltd. 
Veritys, Ltd. 


Batteries (Storage). 


Accumulator Industries, Ltd. 
Chloride Electrical Storage Co., Ltd. 
D.P. Battery Co., Ltd. 

Electrical Power Storage Co., Ltd. 
Hart Accumulator Co., Ltd. 

Premier Accumulator Co. 

Pritchette & Gold, Ltd. 

Rooper, W. O., & Со. 

Tudor Accumulator Co., Ltd. 

X Electric Acoumulator Co., Ltd. 


Battery Jars and Porous Cells. 


Doulton & Со., Ltd. 
Price, Powell & Co. 
Stiff, James & Sons, 


Bells. 


General Electric Co., Ltd. 
Townshends, Ltd. 
Veritys Ltd. 

Wright, A. J., Ltd. 


Belting. 


Hendry, J. 


Bitumen (Refiners of). 
Keys, W. H. 


Boilers. 


Babcock & Wilcox, Ltd. 
Deve › Paxman & Co., Ltd. 

y, E. В. & Pa 
Rowland, B 


Stirling Boller "d Ta 


Boller Mountings. 
Turnbull Alex., & Co., Ltd, 


Books. 
Griffin, J. J., & Sons, Ltd. 


Boosters. 
Chloride Electrical Storage Co., Ltd, 


Cabinet Works, &c. 


Brown & Co, 
Dodimead, J.. & Son, 
Lenanton, Js, & Son. 
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Carbous. 
ar кошоюн посао 


ri . 80.Laa. 
eering e 
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Geipel & Lange. 

General Electric Co., Lid. 
Jandus Arc Lamp Co., Ltd. 
Johnson & Phu, Led. 
MoGeoch, W., & Co., Lid. 
Plania werke. 

Veritys Ltd. 


Carbon Brushes. 
Hea 


& Johnson. 
Le bone. 

Casing and nd Capping. 
Beecroft & Wi 
General Electric SO [^ 
Harris, J. F. & G. 
Pearson, E. M., & Co. 
Veritys Ltd. 
Vigers Bros. 

Castings. 


Maofarlane, Walter, & Co. 


Chemicals. 
Berk, Е. W., & Oo., Ltd. 
Boor, G., & бо. 


Cireult B Breakers (Automatic). 
Bertram Thomas. 
British Thomson-Houston Oo., Ltd 
Engholm, A. Goldie. 
Johnson & Phillips, Ltd. 
Veritys Ltd. 


Condensiag Apparatus. 


Belliss & Morcom, Ltd. 

Blasberg Engineer Oo. 
Bradshaw, C 

Edwards Air Pump Syndicate, Lid. 
Klein Engineering Co. 

Körting Bros., Ltd. 

Mirrlecs Watson Co., Ltd. 
Pulsometer Bugineerug со; Ltd. 
Willans & Robinson, L 


Conduits. 


Doylton & Co., Ltd. 
Howard Asphalt Troughing, Ltd. 


Controllers. 
Bertram Thomas 
Electric Controller & Supply Co. 
Johnson & Phillips, Ltd. 


Conveying | Plast. 
Bennis, E., & Co. 
Gas, Power & 87. Products Co., Ltd. 


Copper. 
Bolton, T., & Sons, Ltd. 


Coppersmiths. 
Dore & Co. 


Dowels. 
Baukhage, Gus. 


Dynamos. 


British Thomson-Houston Oo., Ltd. 
British 3 Elec, & Mig. 
Co., 


. Co., Ld. 
Fuller Electrical Mig. Co. 


General Electric Co., Ltd. 
Greene м Batley, Lid. 


Hall, J. 

Hartnell P Wilson & Co., Ltd. 
Holmes, J. H. 14 Oo. 

Johnson & Phillips, re 
Lancashire & Motor Co., Ld. 
MoClure & W irgeld. 
1 & Motor Co 
Sm ‘ower Й 
Union 77 Oo., Ltd. 

Veritys . Н 

VEN Bons & Ltd. 
Wilson-Wolf Enginee 


Co., Lid. 


Dynamo Brushes. 


Aktiebolaget Bronskol. 
British Thomson - Houston Co., Ltd. 
Veritys Lid. 


Ebouite. 


Carson, Ютап & Co. 
Traua, Heinr., & Sons. 


Ejectors or Water Lifters. 
Holden & Brooke, Ltd. 


Electric Lifts. 
Smith, А., & Stevens. 


Electrical Accessories. 
Brush Hieotrical . Oo., Ld. 
Lundberg, A. P., & 8. { 
MoGeoch, W., & Co., Ltd, 


Ostermann, Ё, W. 


Blectricity Meters. 


British Thomson-Houston Oo., Lid. 
Brush Electrical Engineering Oo., Ld. 
Ferranti, Ltd. 


td. 
моо кое: Electricity Meter Co., 


Reason Mig. Oo., Ltd. 
Rumney & Rumney. 
Warner Engineering Co. 


Engineering Valuers. 
Wood & Newland, 


Engineers and Contractors 
(Electrical). 


British Thomson-Houston Co., Ltd. 


British Westinghouse Eleo. & 
Co., Ltd. и; 


Brush Electrical Engineering Co., Ld. 
Campart, C. C. 

Crompton & Co., Ltd. 

Drake & Gorham, Ltd. 

Electric Construotiorf Oo., Ltd. 
Ferranti Ld. 

General Electric Oo» 144. 

Harvie, W., & Co., 


Ltd. 
India-Rubber, G.P., & Tele h 
Works, Ltd. З USER 


Johnson & Phillips, Ltd. 
Lancashire Dynamo & Motor Oo., Ltd. 
Mather & Platt, Ltd. 
Moy, E. F., Ltd. 
1 Thos., Ltd. 


Reid 
Reyrolle, A., & Oo., Lid. 


Sandycroft Fo Oo., Lid. 
Switchgear Co. : 


Warren, Beatie’ & Co., Ltd. 
Western Electric Oo. 
White, J. G., & Co., Ltd, 


Engine Fittings. 
Holden & Brooke, Ltd, 
Kórting Bros., Ltd. 


Engines (Gas). 
British Westinghouse Eleo. & Mig. 


Gardner, L., & Sons, Ltd. 
National Gas Engine Co., Ltd. 


Engines (Oil), 
Diesel Engine Co., Ltd. 


Engines (Steam). 
Allen, W. H., боп & Oo., Ltd. 
Belliss 


& Morcom 
Brush Electrical ineering Co., Ld. 


Browett, Lindley & Co., Ltd. 
e dug 4€ Co. 


Reavell & Qo., . 


Sisson, W., & Oo., Ltd. 
Wolf, R 


Engines (Pumping). 
Bellíss & Moroom, Ltd. 
Drysdale & Co, 


Fans. 
Marelli, E , & Co., Ltd. 


Feed Pumps. 
Па, N = & бо, Ltd. 


Hali J. e eme Water Filter 
Co., Ltd. 
Weir, G. cd. , Lid. 


Gentinued om pade 89. 


Feed Water Heaters. 
Holden & Brooke, Ltd. 


Fibre. 
Mosses & Mitchell. 


Fittings (Electric Light). 


Best & Lloyd, Ltd. 

. Guild of Handicraft, Ld. 
Brush Electrical Engineering Oo., Ltd. 
Dorman & Smith. 

десено & Ordnance Accessories Co., 


General Eleotrio Со., Ltd. 
Lid 


Tucker, J. H., & Co. 
Veritys, Ltd. 


Flexible Couplings. 
Bóving, Jens Orten, 


Forgings. 
Jenkins, В. | 


Fuel Economlser. 
Green, E., & Son, Ltd, 


Furnaces & Draught Apparatus. 
Horsfall Destructor Co., Ltd. | 


Fuse Boards. 
Bill, S., & Co. 
Ryman, Fred., & Co. 


: E Fuses. 
Modecch, W., 4 Co., Ltd. Tue: LONDOI 
BIRMIN( 
Gas Producer Plants. GLASGO! 


Daniels, T. H. & J., Ltd. 


Gears. 
Adams, George. E о 
Angus & ue £d. | Р 
Brown, D., & Sons, Ltd. E i 
Marryat & 'P 
Ppwer Plent Co., Lid. 


j 
| 
| 
Generators. | 


British Thomson- Houston Co., Lid. 
Brush Bloctticel Boginess 

a 
Edison & Swan Vat Sota та. : 
Johnson & 
Maschineniabrik О kon: 


u 


№ Springs. 


Glass. 
Edison & Swan U.E.L. Co., Ld. 
General Electrío Co., Lid. 
Veritys, Ltd. 


Glasswool. 


Chemische Fabrik Stockerau Dr. 
Felix Pollak. 


Heating & Cooking Apparatus. 


General Electric Co., Ltd. 
Hawkes, O. O., Ltd. 
Isenthal & Co. 


ГА 


India-Rubber. 
Indie Rubber, G. P. & Tel. Works Co., 


Injectors, . 


Green & Boulding, 144, 
Holden & Brooke, Ltd. 


Instruments (Measuring). 


Bailey, W. H., & Co., Ltd. 
British Thomson-Houston Co., Ltd. 
British Westinghouse Elec. & Mig. 


Oo., Ltd. 
Brush Electrical eering Co., Ld. 
стошроп е & Co., L 
Elliott B 
Evered, Edgoumbe & Oo., Ltd. 
Evershed & Vignoles, Ltd. 
— Cecil & Co. 

es i ks 

Isenthal & Co. 
Johnson & PRU: 
Kelvin & James ite, 
Nalder Bros. & Co. 
Nalder Bros. & Thompson, Lid. 
Phillips, J. W. and C. J. 
Pitkin, J., & Co. 
Bex, J. 4, Ltd. 
7 — ; Lad. 

eston Instruments Oo. 
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ELECTROMOTORS, Lis 


Telephone: T OPENSHAW, Manchester. — m. 


MOTORS ror ALL PURPOSES. 


SEMI-ENCLOSED, ENCLOSED-VENTILATED, 
AND TOTALLY ENCLOSED. 


ALL SIZES & SPEEDS. 
SHUNT, SERIES AND COMPOUND. 


Variable Speed, Interpole and Crane Motors, 


„ Spur and Worm Gear Sets, and Electrically driven Specialities. 


LONDON OFFICE: 35, QUEEN VICTORIA STREET, E. C. 2:22:02: 2% Lonpor Wari. 


BIRMINGHAM: 109, Colmore Row. | LIVERPOOL: 4, Ashfields, Wavertree. 
GLASGOW: 43, Mains Street, Waterloo Street. NEWCASTLE: 10, Neville Street. | 


г SISSON? 


PATENT 
Patent High-Speed Enclosed 


ARG LAMP WINCH! SELF-LUBRICATING 


SELF SUSTAINING. ENGINE 


No Springs. Ne Ratchet. 
Is the MOST COMPACT, NEATEST, MOST 
ACCESSIBLE, BEST GOVERNED Ship Lighting Engine. 


Autematic Expansion Governing. EVEBY working part enclesed. 


For Prices and Particulars Apply to 


E. DEWHURST, 


Mount Street Works, 


PRESTON. ENGINEERS, _ | 
Telephone No. 81. Telegraphic Address: ELECTRIC.” W. SISSON & CO., [ть., GLOUCESTER. 


Full Particulars on application, to: 


Insulating Material. 


Burns, J., Ltd. 
Crystalate Mig. Co., Led. 


Keys W. H. 

Neville, Williams & Co. 
Roburine Co. 

Turners & Manville, Ltd. 


Insulators, &c. 


Ebonestos Mfg. Co. 

Doulton & Co., Ltd. 

Micanite and insulators Со., Ltd. 
Ostermann, F. W. 

Price, Powell & Co. 


Insurance. 
Natonal Boiler and General Insurance 


Phoenix Fire Office. 
Vulcan Boiler & General Insuran 


Iron and Steel. 
Macfarlane & o. 
Microbalt Steel Co. 
Simplex Conduite, Lid. 
Turner Bros. 


Ladders. 
Heathman, J. H., & Co. 


Lamps (Arc). 
Arc Lamps, 144. ; 

Borland, F. J. 

Braulik, G. 

British Thomson-Houston Co., Ltd. 
Brush Electrica] ineering Co., Ltd. 
Crompton & Co., Ltd. 

Drake & Gorham, Ltd. 

Edison & Swan U.E.L. Co., Ltd. 
General Electric Co., Ltd. 

Gilbert Aro Lamp Co., Ltd. 

Jandus Arc Lamp Co., Ltd. 

Johnson & Phillips, Ltd. 

Veritys Ltd. | 


Lamps (Incandescence). 
British Thomson-Hoaston Co., Ltd. 
Brush Electrical Engineering Co., Ld. 
Consol Electric Lampe, 

leo, Ltd. 
Edison & Swan U.E.L. Co., Ltd. 
Electrical Industries. 
Gabriel Lamp Co. 
General Electric Co., Ltd, 
Kevan Electric Co., Ltd. 
Philips & Co, 
Pope’s Electric Lamp Co. 
Stearn Electric Lamp Co. 
Lamp Oo., Ltd. 
Veritys Ltd. 
Wilson, L. E., & Co, 


Lead Smelters. 
Pass & Son, Lid. 


Lifts and Accessories. 
Holt & Willetts. 


Liquld Meters. 
Holden & Brooke, Ltd. 


Lock Nuts. 
Bayliss, Jones & Bayliss. 


Lubricants. 
Engelbert & Co. 
te Compound Co. 
BShoolbred & Connell. 


| Magnets. 
Remy, H., G. m. b. Н. 


Manufacturing Electricians. 


Metallic Packing. 
Green & Boulding, Ltd. 
Newton & Nicholson. 


Meters. 
Warner Engineering Co. 


Mica. 
Baxter, R. & 8. 
British Mica Со., Ltd. 
Taylor & Ce. 


Motors. 
British Thomson-Houston Co., Ltd. 
Britan Westinghouse Ellec. & Mig. 
Brooks, Ltd. 
Brush Electrical Engineering Co., Led. 
Churton, T. Harding, & Co. 


Electrical Industries. 


9 Ld а 
o & Motor Co., Ltd. 
Langdon-Davies Motor Co. 
M es, Leach & Co. 
Mather & Platt, Ltd. 
Morris-Hawkins, Ltd. 
Newtons, Ltd. 

Rhodes Motors, Ltd. 

Seal Motor Co. 

Bun Electrical Co., Ltd. 
Veritys, Ltd. 

Vickers Sons & Maxim, Ltd. 
Wright & Wood, Ltd. 


Motor Starters & Controllers. 
Adams Manufacturing Co., Ltd. 
Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Brush Electrica] Engineering Čo., Ltd. 
Hodges, Cecil, 4 Co. 

Reyrolle, A., & Co., Ltd. 

Veritys Ltd. | 


Name Plates. 
Endolithic Mig. Co., Ltd. 


ОП Cans and Filters. 
Wells, A. C., & Co. 


ОП Separators. 
Holden & Brooke, Ltd. ° 


Padlocks. 
Tourtel Mfg. Co., Ltd. 


Patent Agents. 
Raworth, J. E. 


Pillars. 
Hardy & Padmore, Ltd. 


Platinum. 
Kdison & Swan U.E.L. Co., Ltd, 


Porcelain Appliances. 
Dorman & Smith. 
Doulton & Co., Ltd. 
Publicity Specialist. 
Elliot, ee uid рес 


Unbreakable Pulley & Mili Gearing 
Co., Ltd. 


Radiators. 
Carron Company, The. 
Rail Bonds. 
Forest City Electrio Co. 


Railway Signals. 


Dewhurst, E. 
Baxby & 


er, Ltd. 
Rheostats. 


Adams Manufacturing Co., Ltd. 
Bertram Thomas. 
British Thomson-Houston Oo., Ltd. 


Schools and Colleges. 


Elec. Eng. Inst. Corres. Instruction. 
International Correspondence Schools 


Screws and Terminals. 


Davis & Timmins, Ltd. 
Veritys Lid. 


i 


Slate. 
Jones, I., & Co, 


Soldering Paste. 


Auto-Controller & Switch Co. 
Jaroslaw, D 


Stampings. 
Harris, A. E., & Co. 
Jenkins, R. 
Sankey, J., & Sons, Ltd, 


Steam Dryers or Water. 
Separators. 
Holden & Brooke, Ltd. 


Steam Pipes. 
Dore & Co. 


Steam Traps. 


Crosby Steam e & Valve Co. 
Haigh, W. B., & Co., Ltd. 
Holden & Brooke, Ltd. 


P d 


Stokers. 
Erith's Engineering Co., Ltd. 
Proctor, J., Ltd. 


Switchboards. 


Adams Manufacturing Co., Ltd. 
Bertram Thomas. | 
British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Co., L4. 
General Electric Co., Ltd. 

Hodges, Cecil, & Co. 

Johnson & Phillips, Ltd. 

Parmiter, Hope Sugden. 

Universal Electrical Mfg. Co. 

Veritys Ltd. 


Switches. 


Bertram Thomas. 
Bonnella Bros. 


. British Thomson-Houston Co., Ltd. 


Brush Electrica] Engineering Co., Ld. 
Cantie Switch Mfg. Co. 

Evered & Co., Ltd. 

General Electric Co., Ltd, 

Hart Manufacturing Co. 

Lundberg, A. P., & Sons. 

McGeoch, W., & Co., Ltd. 

Sanders, Wm. 

Veritys Ltd. 

Viasto, Clark & Watson. 


Tank and Girder Work. 
Braby, Fred., & Co. 


Telegraph Poles. 
Wade, R., Sons & Co. 


Telephones. 


British L. M. Ericsson Mfg. Co., Led. 
General Electric Oo., Ltd. 

Gent & Co., Ltd. 

Bterling Telephone & Eleotrio Co, 
Veritys Ltd. 

Western Eleotrio Oo. 


Testing Laboratories. 


Electrical Standardising, Testing and 
Training Inst. 
Metropolitan Laboratories. 


Tools, &c. 
Armstrong, Stevens & Son. 


en, Ltd. 
Wall, 8., & Co. 


Tramway Brakes. 
British Westinghouse Elec, & Mfg. 


Tramway Supplies. 


British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Co., Ld. 
Dick, Kerr & Co., Lid. 
ere e 

eoc 0 *$ 0 
United Electric Car Co., Lid. 
Veritys Ltd. 


ay ee — 
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т чр 


Transfers. 
Butcher, J. H., & Oo. 


Transformers 
British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Со., La 
to Electrical Co 


Johnson & Phillips, Lid. 


Turbines. 
British Westinghouse Elec.: & Mig. 
Brush Electrical : Co., Ld. 
Esoher NM & 38 
Gilbert Gilkes & Co., Lid. 


Turners. 
Bonnella, D. H., & Son, Lt 


Vacuum Pans. 
Gimson & Oo, (Leicester), Ltd. 


Varnishes, &c.. 


Crane, Fred., Chemica! Co. 
Edison & Swan U. E. L. Co., Led. 
Major & Oo., Ltd. ; 
Paege, B., & Co. 


Valves. 
Holden & Brooke, Ltd. 


Ventilation. 


Belliss & Morcom, Ltd. 
Davidson & Oo., Ltd. 
Osonair, Ltd. 

Veritys Lsa. 


Vulcanite. 


Carson, Evans & Co. 
Traun, H., & Sons. . 


Welding 
Thermit, Ltd. E 


Wire (Covered). 


Anchor Cable Co., Ltd. 
British Insulated and Helsby Cables, 


Ltd. 
Brush Electrical Vy edd Co., Ld. 


Callender's Oable & . Co., Ld. 
T, Dr., & Co. 
Connolly Bros., Ltd. 
Felten and Guilleaume-Lahmeyer- 
werke, A. G. 


General Eleotric Co., Ltd. 

Glover, W. T., & Co., Ltd. 

Grevener, J. & H. 

Hone b. W. T., Telegraph Works 
ep t . D 

Hooper Telegraph and India-Rubber 
orks, Lid. 

Indestructible Cable Co. 

Johnson & Phillips, Ltd. 

London Electric Wire Oo., Ltd. 

MoGeoch, W.; & Co., Ltd. 

Plutte, Scheele & Со. 

Saxonia Electrical Wire Co., Ltd. 

St. Helens Cable and Rubber Oo., Ltd. 

Suddeutsche Kabelwerke, A. G. 

Union Cable Co., Ltd. 

Unsworth, G. B., & Sons, Ltd, 

Veritys Ltd. 


Wire (Uncovered). 


Davis & Timmins, Ltd. 
Heckford, A. E. 


$ Ramsden, Camm & Co., Ltd. 
Smith, F., & Co., Lad. 


Wiring Systems. 


General Electrio Co., Ltd. 
New Brotherton Tube Oo., Ltd. 
Pertecta Seamless Steel Tube 


Conduit Co., Ltd. 
Simplex Conduite, Ltd. 


MISCELLANEOUS ANNOUNCEMENTS 
relating to Situations, Articles for Sale and Wanted, &c., appear on p. 29, &c. 


Telephone 
13747 Central. 
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Spur. 


specification. 


GEORGE ADAMS, 


Bevel, Spiral. Worm, &c. 
and accuracy of workmanship. 
Any one of a pair accurately matched. 
Repairs at short notice to above or any class of accurate machinery. 
gear boxes, gears, shafts, sectors, worms, supplied singly or in quantity. 
Worm or epicyclic reducing gears, and spiral gears supplied to sketch or designed to 
All work strictly accurate and executed on the premises. 


of highest class material 
bevels to accurate templates. 


21-3, SHORT’S GARDENS, 
Long Acre, LONDON, W.C. 


Speciality: Cut Gears of all Descriptions, 


In all materials: Steel, Bronze, Raw Hide, Fibre, A., 


Automatic gear planing of all 


Motor car 
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WARREN, BEATTIE & Co., uu. 


CONTRACTORS FOR COMPLETE 


POWER ano LIGHTING INSTALLATIONS, 


Rolling Mills, Colliery Winding, Holsts, Cranes, 
Steel Works and Shipyard Plant. 


EXCEPTIONALLY FAVOURABLE PRICES 
TO BUYERS OF 


DIRECT & ALTERNATING CURRENT MACHINES 


OF 'ALL SIZES. 


Lower Commercial Street, 4, St. Nicholas Buildings, 
MIDDLESBROUGH-ON-TEES. NEWCASTLE-OA-TYNE. 


o‘? 


“DEFIANCE ” 


25 АМР. IRON-CLAD SWITCH. 
D. P. S8. bach. T.P.11s. each 


(Subject to Discount for Quantities.) 
The BEST and CHEAPEST on the MARKET. 


FOR VOLTAGES UP TO 600. 
MAXIMUM BREAK. CASES ASBESTOS LINED. MICA INSULATED. 


— 4 — 


р W 8 ANDERS 8 НІ FALCON ELECTRICAL WORKS, 
: Ill. | " WEDNESBURY. - 


| MOTOR STARTERS | 


Send for Price Lists. месе 


" Open " and Protected" Lever Type Starters, 
also Drum" Туре (Fool-Proof. 


A. REYROLLE & CO., LTD., | 


mum ^ Notor starts at ALL LOADS on First stud.” 
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DAVIS а TIMMINS, гт: 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS TO MANUFACTURERS OF 
Н.М. GOVERNMENT. ß. METAL Screws AND Turnen Work 
Tue War Orrice, ADMIRALTY, —— Cur From Solid Drawn Roos, 
POSTAL TELEGRAPH DEPARTMENT, &c., By Automatic MACHINERY FOR 
Ao CoLoNIAL GOVERNMENTS. | ENGINEERS, ELECTRICIANS, & G. 


АП these Goods are shown Full Size and kept in Stack. 
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STRAIGHT DRAWN, BRASS, IRON ARD STEEL, ROURD, HEXAGOM ARD FLAT, ALL SIZES KEPT IN STOGK, 


ESTIMATES FOR SCREWS AND TURNED PARTS OW RECEIPT DF PATTERNS. 
CONSIPERABLE REDUCTION FOR LARGE QUANTITIES. 


December 27, 1907.] | THE ELECTRICAL REVIEW. * xxxix 


ANN NN ` Albion Works, юкә 


uf "uf" чье Pay д. да. ж. 


MOTORS 


AND 


DYN AMOS. 


РЧ Pu) UPS SUUS 69,9 


7092. —DYNAMO FOR E LECTROLYTIC; WORK, 120 Volts, 2500 Amps. „ 250 Revs. 


DIESEL 0 ENGINE 


ИЕ. Кт: (Using CRUDE or RESIDUE OIL) | 
Od. per B.H.P. hour, or 


0*145dud. per B.0.T. UNIT. 


Turbine Motors, Pumps and Fans. 


Grand Prix, Lidge. 
1905. 


In Most Successful Use In many 
Tramway, Electric Light and Power 
Stations. 


BIRMINGHAM TRAMWAYS Total Works 
Cost, including Fuel, Oil, Water, Stores, 
Wages, Repalrs and Maintenance 


0'362*- per Unit. 


Made in all 
Sizes from 


20 
1000 


B.H.P. 


Over 


190,000 


B.H.P. In Use. 


=> seu. DIESEL ENGINE CO., LID.,““ “““ Veror орон, E. o. 


Registered ©© N IP ELAIN Trade Mark. 


at) “WATERTIGHT PLUGS & CABLE COUPLINGS, 


5 to 50 Amps. 500 Volt Oircuits. 


c For Portable Machinery and EE Field Plants, Motors, Mines, Shipyards, Special 
Flugs for Ship Wiring. 


SIMMONDS BROS., „р 


4,6 & 8, NEWTON STREET HOLBORN, 


Phones: 2600 Gerrard; 12061 Central. Telegrams: “ Me London.’ 


500 B.H.P. 340 K.W.) Diesel Engine and Generator. 


Patented in Engiand and 
Abroad, 


“ONINIGNOD 331 AVYM-E 


WATERTIGHT SHIP PLUGS ANO SOCKETS FOR SCREWING. TO BARREL. 


GREENWOOD & BATLEY, Ltt, 


Electrical and General Engineers 


Be J iM 
= 70827 si" ШҮ De Laval's Patent Steam Turbine Dynamos, 


SILVERTO 
MOTORS. 


OPEN PROTECTED. 
ENCLOSED VENTILATED. 
TOTALLY ENCLOSED. 


Enclosed Ventilated Type. SUITABLE FOR BELT 2 
OR DIRECT DRIVE FOR 2 
ALL CLASSES OF SERVICE. Ф 


DESCRIPTIVE 
PAMPHLET ON 
APPLICATION. 


Totally Enclosed Type. 


фа Rubber, Gutta Percha, and | Telegra; h || 
Works (30; Ltd., |  — Hl 
Head Offices: | Works: 5 Л 


106, Cannon Street, London, Е.С. Silvertown, London, E. 
Telegrams: Head Offices Silvergray, London.“ Works Graysilvet, London." r 
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